
REVISED SYBALLABI in the subject of Electronics of Master Degree Programme 
M. Sc. (Electronics) for semester 1 under Choice Based Credit System for the 
examinations to be.held in the years mentioned below: 

Semester-I: Validity Decem her 2022, 2023 and 2024 

Course Title Course 
Code 

I. Network A11alvsis (4 Credits) PSELTCI 11 
2. Dif!ital System DesiJm ( 4 Credits) PSELTCI 12 
3. Electronic Materials and Semico11ductor Devices (4 Credits) PSELTCt 13 
4. Computational Techniques in Electronic.\· (4 Credits) PSELTCll4 
5. Lab course 011 Network Ana/)•sis (2 Credits) PSELPCl 15 
6. Lab course 011 Dif!ilal S ystem Desif! II (2 Credits) PSELPCl16 
7. Lab course 011 Electronic Material & Semiconductor Devices PSELPCt 17 

(2 Credits) 
8. Lab course on Computational Techniques in Electronics PSELPCt 18 

(2 Credits) 

Credits 

24 



DETAILED SYLLABUS 
M. Sc. ELECTRONICS pt SEMESTER (CBCS) 

Course No: PS EL TC 111 (Core course) 

Title : Network Analysis 
Credits: 4 
Minor I & Minor II : 40 Marks 

Validity: 2022, 2023 , and 2024 December Exams 

Course Ob_jectivcs: 

Duration of Examination : 3 Hrs 

Max . Marks: I 00 
Major Test: 60 Marks 

To equip the students w ith ri gorous theoretica l and practical knowledge to analyze electrical 

networks. 

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

• Learn basic circuital laws and network theorems for simplifi cation of electrical networks. 

• Perfo rm tim e domain analys is or network s using differential equations and Laplace 

transform. 

• Describe different types, configurati ons, two port network parameters and interrelations 

between them. 

• Eva luate network fu ncti ons and determine network stability . 

U nit I : Network Theorems 

Noda l and Mesh analys is; Thevcni n's theorem, Norton's theorem . Superpos iti on theorem, 

Max imum power transfer th eorem, Millman 's theorem, Reciprocit y th eorem, Compensati on 

th eo rem, Numerica l prob lems 

Unit 11 : Graph th eory and Time Oomain Analys is of Networks 

Crnph T heory: Graph tree, I.ink branches, Ti c and Cut set matri ces. Dualit y and Dual networb. 

l) ilk rential equati on arproach ( first, second and highcr or(kr differential equations). In iti al 

conditions in net work'> ; Laplace trans format ion, Pro re rt ics o I' Lari ace trans form s. Pa rti al l'ract ion 

expansion. I l<..:a vi'i ide'.., cx pan sion th corcni , Stille vari ubk analys is: State vnriahk appr(1ach, <; t:..tt c 

..,pt1ec representati on, tram,kr l'uncli on. 

l lnit Ill : Two Port Network Param eters 

Network clements; C ln'i~ i Ii ca t ion or nc l work.., ; Ne! work con li gurat ion-,; Im pcdancc raramclcr<,; 

,\ Jmitu.incc parameters: T ransmi~~ion r aramct1.:r, ; lnvcr-,c l ran~mis~ion parameter~; I lybrid anu 

In verse hybriJ p:iramctcr<,: Interrelation of diffcrcnl parame1cr~ ; lntnconncction of' 1wo rort 

network.., _ 



l '11i1 I\' : Nl'f" orl.. Funl'tions 
Ncl \\ l,rl-- t'um·1il111s l l. . I - . . 

. . · t t1n1.: 1111t l w<, pun 111.:1work s, Poles and Zeros o l ncLwork fun cL1on , Rl'Strt--:l1t111:-- 0 11 11nks •111 (1 1,,,·(l I . 1· 1· d · · · · · d r · · · · 
. • ' " tH.:ll ions or n vIng-po1111 !uncti ons an trans,er lunc11 on , rim e dn111;1111 hd1:1vior from rnl . , 0 . , . I . . . . . c •111 1.1.:10 pot, Rou1h-Hurw 1tz' s criteri on of stab1lt1 y . 

Rcfl'H'lll'l's: 

I . M. E. Van Vulkcnburg, ' Network Analysis' , yd ed., PHI. 1 
I) Roy Choudhar)' Netwo k . d S . . · r s an . ystems, New Age Intern ational Publi shers. -'. DcCnrlo. R I\ ·md I · l) M , . . . . · • ~ 111, • .. Linear Circuit Analysis: Time Domain , Phasor and Lupluce transform Approaches' 0 1- d U . . p , x or nIvers11y ress. -l . Hny1, Kcrnmerley ·1,1d l) •b · , E · · · • • 1 . . • uI 111, · ng111eenng C1rcu1t Ana lysis', 81

' ed. Tata McGraw-Hi 11. ~- Kuo, f- . l·_- · ' Network Analysis and Synthesis' , 2nd ed., Wiley India. 6- Raman Ptlla, Network analysis and synthesis, Universities Press 
7- Sudhakar Shyammohan, Circuits and Networks: Ana lysis and Synthesis Tata McGraw Hill. 

' 
8. M . E. Van Valkenburg, ' Network Synthesis' , PHI. 

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

Examination (Theory) 

--
r30d__?~ -Minor Test I (afte 

~in_or Test n (aft 
M~jor Test I ~ !t~ 

er 60 d~ s) 
•r 90 day s) -

Minor Tests 

Syllabus to be 
covered in 

examination 
Up to 25% 
Up to 50% 
!d_p to 100% 

Time allotted % Weightage 
for the (Marks) 

examination 
I and half hour 20 
I and half hour 20 
03 hours 60 

T he minor test wou ld consist of two sections (A&B). Section A would consist of three short answer type questions (05 marks each) and section B would consist or two long answer type questions (IO marks each). Students are required to answer two questions from section A and one 
question from secti on B. 
Major Test 
There w ill be ten questions in all in the M a_jor Test out or which 08 questions (as Section A) wou ld be set out or the 50% or the Sy l labus not covered in Minor Test I and Minor Test 2. The remaining 02 quest ions (as section B) would be set across the units from the entire sy llabus. 
I-::nch question shall compri se or two parts: 
Part (a) Objective/ short answer type of03 marks each 
Part (b) Long answer type or 09 mark s each . . _ The cand idates arc required to attempt four questions lrom section A and one question from 
section B . A ll questi ons shall carry equal mark s. i 

~~ 



DETAILED SYLLA.BUS 
1
11 ' 'It l i H l,N I( • ! 1.:11 J.' ( I l I , f!C'.) 

( ~ ' • '\ I l \ , "\: ~ ,l\H \.J l>u·ntW11 I I 1UU:n:n;;a:Ja.~i.:r 

, /)~ ._:HJ/ \ \ ~lf"m lJ<,i):1l i, f 1\ 1,iar , , 

\. :'I.. \ 1n l f t: IJ_ 1
, ' I 1 

\ l " r ,\ \ I rnor 11 .io ~ bri. , 

\ 1 J ·~ ~· 2~ . 20~ ;, ,ind 2U~ J lxu:mh-1:r I \.JJJ , 

< uul" t Obje-cri , e: 

❖ In~ LOU~ 0!1cr-. ', llldenb lO learn htm 10 mimm,u Ult· Boo!can {:\:pf\:,~1 l' I,,;· ·" ~

K map .... designing of combinalional and sequenuaJ k1g.ic- cin:-u1b. lc tm d,th.·n:.-nt c:- IX ' 

nl m~muric:, anc.l their archi tecture .-\ !so cour::.t' t?xplains c-(,nccrt.:- Pl D,. P •\I . t, \ I . 

I P(iA and \l f! Dl. programming language. 

❖ Cou~e Outcomei,: At the end of the course students should br tlb ll' to 

' <.;imp li f) Boolean expressions using K maps and d1.•sign c0rnbinat i1..111.1l IL,gi\.' .:ir.:u1h 

like adder!:>, subtractor~. encoders. decoders. multiple:xers :md Jemult iplc,t'~ fo k.1rn 

how to des ign di gital systems. from specification and simulntinn ll' ct,1btn1ctt l'n ,U1J 

dchuggin g. 

, Design se4uential logic circuit s like synchronous as:i nchrrnwus ct,untcr,; .rnJ 

rq;. islers. 

r Describe memory operation , timing. it s r:i pes and arch itcct url' . 1-'arni li;1Ii tL' "it h Pl D~. 

(iAL nnd FPGA . 

' , I.earn basics t)r VI IOI. programming like data type!:>. opera tor::.. lkha, il,r modelling. 

dnta fl ow 111odtlling und structu ral modelling. 

l iNIT I ( ·omhinutional Logic design 
Canonical lmd Standard forms. Karanaugh Map: SOP & POS minimiu1tion. 1·i,c 

, ·:irinble K-mups: Binary Adder. Carry look ahead Adder. 4-bil Addcr-Subtractor. 

Comparator: 2 bit. 3 bit. 4 bit and hi gher comparators. Decoder: Basic bina0 

dccodcr.4 -bit dL·codcr. BCD 10 Decimal decoder. BCD to SC\'en segment decoder: 

l~ncodcr : Dccim;.il to BCD encoder. 8:3 encoder. Pri orit: encoder: \1u ltiplexer : 

2: I . -. : I . 8: I and logic functi on generator. Demult iplexer. 

I ·.\1 JT 11 Seq11enfi(J/ Logic design 
Rcv ic,v of' Flip-fl op: Asy nchro nous counter: T" o bit. Three bi t. Decade and Four 

hit co untas. Synchronous counter: T\\'O bit. Three bit. Decade and !'our bit 

co unters: lJ i,/Down S) nchronous counters: Design 01 synchronous n,untcrs: 

( 'on'> tructit>n or Sta te Diagrams: Shift registers : Basic 1·unctil,11 . ~l~ l). ~IPU. 

PISO.Jl ll'O, Uic.Jircc tional: Johnson nnd Ring counters 

t ' '-.: IT 11 r \ f<,nl()ry mu/ JJrogrwnniuhle I n}!. ic 

( ;enc, ;i i Memory Opcn1 1 ion : ('Pl 1- J\tlcmory C'Olll\Ct:1 io1, s: RO~ I : \ rchitcr turl'. 

I imi ,111 • ·1ype '>: Ml{OJ\1 l'l{O M. 1:1>1{0tv1. 1·.l ·PROM, l·lil sh \1kmor: : R:\ \l: 

,\rchitL Liu1 L· & c >rern1in11 n!':-; l{ /\M . 1)1{ 1\ M: Mc nwr) l·xp11nsi on: lntruJuction tn 

P1 (1~•1.imm:1hk I .or ic I ) n iL'L''i ( Pl I )s) : J>I ./\ . i>/\1 . (1 /\ I . CP I D. 1:1>(; 1\ . 



Unit IV Introduction to VHDL . . ts Data types, Operators, Types of 
Introduction to VHDL, ldent1fie~s, Data obJ~C 'Architecture body , Process statement; 
delays, Behavior Modeling: Entity declaratw~, t tement Concurrent versus 

· I assignment s a ' Dataflow modeling: Concurrent signa d r . Component declaration, 
sequential assignment statement; Structural mo _e mg . . 

. . d rloadmg Genencs. component instant1at1on; Sub programs an ove , 

References: 

I . T. L. Floyd & R. P. Jain, Digital fundamentals, Pearson Educatio~ India, New Delhi . 
2. M. Moris Mano, Digital Design, PHI Leaming Pvt. Ltd. New Delhi. 
3. A. P. MaJvino & D. P. Leach, Digital Principals and Applications, Tata McGraw 

Hill , New Delhi . . ff II 
4 . A. P. Malvino & J. A. Brown, Digital Computer Electromcs, Tata McGraw 1 

, 

New Delhi. 
5. A. Anand Kumar, Fundamentals of Digital Circuits, PHI Pvt. Ltd. New Delhi. . 
6 . R. J. Tocci & N. S. Widmer, Digital Systems, Pearson Education India, New Delhi. 
7. John. M . Yarbough, Digital Logic: Applications and Design, Thomson 

Brooks/Cole, Boston . 
8. John F. Wakerly, Digital Design Principles and Practices, Pearson Education India, 

New Delhi . 
9. M. Moris Mano, Computer System Architecture, PHI Pvt. Ltd. New Delhi . 
I 0. VHDL, Primer: J Bhasker, 3rd Edn- Pearson Education 
11. VHDL, Programming by Exan1ple: Douglas L. Perry , 4thEdn. 

Scheme of Evaluation: 
The students shal l be continuously eva luated during the conduct of each course on the bas is 
of their erfo rmance as follows : 

Examination (Theory) 
Syllabus to be Time allotted % Weightage 

covered in for the (Marks) 
examination examination 
---

Minor Test I (after 30 da):'. s) U_.12_ to 25% I and half hour 20 
I 

1 

Minor Test II (after 60 da ):'.S) _ UQ to 50% I and half hour 20 
-

i Ma ·or Test I (after 90 da s u to 100% 03 hours 60 
Minor Tests 
The minor test wou ld consist of two sec ti o ns (A&B). Sec ti o n A would consist of three short 
answer type questi o ns (05 marks each) and sec ti on B would cons ist of two long answer type 
questions ( IO marks each) . S tud ents are required to answer two questions from secti on A and 
one questi on fro m sec ti on B. 
Major Test 

There vvill be ten q uestions in all in the Major T es t out o f which 08 questions (as Secti on A) 
would be set out of the 50% of the Sy llabus not covered in Minor Test J and M inor Test 2. 

The remaining 02 questions (as section B ) would be set across the un its fro m the en tire 
syll abus . Each question shall comprise of two parts: 

Part (a ) Objecti ve/ short ansv.:er type of 03 Il)Mks each 
Part (b) Long answer type of 09 marks each 

T he candidates J.re required to attempt ibur questions from section A and one question from 
section 8. All q uesti ons shal l carry equal marks. 

~ 
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( l)U'"'"' Obj e•c li\{' l e rrcu<lt bd, j l.. hnl \\ 'c:dgc: and (( 1•u:r1 l '>I.I'll . a<luc! I de, C 

Co ur~~ Outcome, : ,\t the end of the cour~. ~tudc.: nt " c,uld tx abk 10 

• Learn the ca rrier transport phenomenon in ~micondu,:10r,. 

• De ~cribe the de\ ice ph~ sics of P"-' j uncti on. 1 unnel dio<k. BJ l .. u,J ,10-.;1 1 1 

• Learn the bcha \ iour o f photonic de\ ices like LE Ds and :,olar cell-. 

• Learn the.: basic concepts and their application potent ial ,,t .1th ,in '-c.:d m .ll L'rt.tl-. 111 

1-Jectron ic'>. 

l.JN IT I Carrier Concentration & Transport 
Semiconductor materi als; Energy bands: intrinsic L' arr ier cunecntruti lH1. Jonor-. 

and acceptors; carrier drift : mobilit). res isti\ it) : Hal l I· tkc1: currier dirtu~ion. 

d iffusion process, Einstein relati on. current densit , c4ua1i o11 -, : generation & 

recombinati on processes: direct. indi recL. conti nuil) cq ua1ion: high li c lJ dkcl '>. 

UNIT JI P-N .Junction 
T herm al equilibrium condition: band diagram. eq uili br ium f·c:rrni k\CI '>. -. race 

charge: depletion reg ion: abrupt junct ion; dep leti on capacitancc : C -V 

charac teri stics. Varactor: 1-V characteri sti cs: ideal charac tcr i '> ti c..,_ hi gh-injtction 

and temperature effects: diffusion ca pac itance. transient lx:hav ior: j unc ti on 

breakdov. n: tunneling effect. ava lanche mul tipl ica ti on. ·1 unn<:I di ode ,rnd ih 

charac tcri sl ics. 

UN IT Ill Bipolar Transistor & MOSFET 

Tra nsistor ac ti on: operati on in active mode. cu rrent gain: ')tat ic charat.:Leristic: -; or 
bipo lar transistor: carrier di str ibut ion in each regi on. modes or operation. I- \ 

characteri stics or CE confi gurati on: frcquenC) response o r bipo lar tran -,istor: 

Basic HBT structure. MOS diode : Idea l MOS diode: surface depicti on re gion JnJ 

idea l MOS curves: Sio2 - Si MOS diode: \, Ork-Fu ncti on differe nce . intcrlac<: trap -. 

and ox ide charges: MOSFET fu ndamentals: ba'>ic charactcr i .., ti c-. ( lincc1r. 

'>atura1ion and sub thresho ld regions) 

C: ,'\ JT f V J>hotonic Devices & Adva nced Ma terials 

l<,1diati ve lran<, it ion-, and orHi cn l ;1bsorpt ion: li g.ht crn1tt111 g d inJo: , i,iblc and 

inlrJr<.: d I .I l h: <,emico nc.luclor 1./\S l ·, R\ : -.c miconduL"l()r rn all'ri al -,_ -.. lructurc and 



\1. Sc. f. lcc trn nic , 
) \I ' <' ••Hl''-frr {CBC~) 

(for th e- l' ,~m,n urinn, I ll hl h.- ld in th r \ (' lffli 2022, rnv ,Hi d 20:4 ) 

Co ur,l' , ·u : 11~1 I. re I I ' 
, JX'f,ilhlfl , Ph,•1, d<"I,, hll" ph111,,..,v1t,Jud111 ph h...il111(k IIP 11h111t 11.:. pH' JnJ 

h,h hlflllldt-Hil, \, 11,11 , ell P~ jillh l hltl ~1•!.11 ,rnd ,v1l\l I /rJ1H:fhc.1 c1ll..;, 

l \ •1\ otl°I ' ll l lr\'11.llld !Oll. !l1\1,1d l"l,r-. , 1/JL ,III UII ,HIJ bJ'tll. d IIU." I" lfllJ ,dm:1 1 ,rt 

th,·111h -,1p11, , . 1twrnH>, ·k--tn1... 111 .i g_n,·11 1.. rn,JIL't 1.11'. ,tnJ n.in i• m"i•11~·tH., 

I. \ . \ I. '::> 1..: : ~emiconduc1or De,ices Ph: sics and Technolog:,. John \\ ilt: and ~ rh. "l: •' 
Delhi. 

" 13 . G. Streetman: So lid State Electronics De,·ices. Prent ice-Hall of Ind ia Ltd . 

. ,. '11 Sh ur : Phys ics of Semiconductor De,·ices. Prenrice-Hall of Jndi a Ltd. 

➔. S. L. Kakani. Am it Kakani: Material Science. \ ·e" Age inte rnational publisher:. 

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

6. Cao Guozhang. Wang Ying: Nano-structures and Nano material s. \\ ·orl d Scientific 
pub li shers. 

Scheme of Evaluation: 

The students shall be continuously evaluated during the conduct of eac h course on th e basis 
of h . fi fi II t err per ormance as o ows: 

Examination (Theory) Syllabus to be Time allotted % Weightage 

covered in for the (Marks) 
examination examination 

Minor Test I (after 30 days) Up to 25% I and half hour 20 

Minor Test II (after 60 days) Up to 50% I and half hour 20 

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

Minor Tests 
The minor test would consist of two sections (A&B). Section A would consist of three short 
answer type questions (05 marks each) and section B would consist of two long answer type 
questions (IO marks each). Students are required to answer two questi ons from sect ion A and 
one question from section B. 

Major Test 
There will be ten quest ions in a ll in the Major Test out of which 08 questions (as Section A) 
would be set out of the 50% of the Syllabus not covered in Minor Test I and Minor Test 2. 
The remaining 02 questions (as section B) would be set across the units from the entire 
sy llabus. Each question shall comprise of two parts: 
Pa rt (a) Objective/ short answer type of 03 marks each 
Pan (b) Long answer type of 09 marks each 
·1 he candidates are required to attempt four questions from section A and one question rrom 
-;cction 13 . J\ II questions shall ca rry equal marks. 



DETAILED SYLLABUS 
,.1 c f If C r HONI(,'., l 'A tAi ', r I f< ,L !~f,, ',J 

• l 

I c ( ,1mputa11ruwl l t'\ h111q11r, 11, Ur, trom1. \ 

l • j ., 

\I ~r I,\. \llllor-11 ~IJ121>•~1J1 

\ J l\ : 22 2112-: .. m<l 2(J~.J l)cctmlx.-r r~ '-ilffi 

( ouf'e ObJecti, c, : 

f >1. t I ( f Jf f 
'. I X '.foJ1 
',l 1J 1 >1 f . '" ') ,, 

' <1 fHlS(,, l I hur r, 

fir 

1, \." ~ !UN I lnlt-ndc:d to 3V.<l,[(.'. tht .1ud1:mc.. ctOOUt -.anc,u - r - JI.a ' f@ li.:chrnqur: .. St; ~ • , 

m ""'"i ri~ ">K.il and tkctrr1nic ,1 stt rm. H,c u,ur.>l: c1!'!,l, pm·. tdt\ in-dc:pth c,tJ·. i.:r.16.: u, 
\ l \ l L \ B and tl'i c:1.ppl iu1t10n,., . 

( our\e Outco me'I : Al tht end of the: cour'.>C, studen ts would bt: &blc w: 

• Learn C<>m plc:x vo.riable functions, integraJ theorems and infinju~ S<.:no 

• Sohe Lcgc:ndrt and Be')sel differential equations along \),ith their recum:ncc: rda1ium 

• Obtain th<: numerical so lutions of non-li near eqillllions using Bisection. \."e\l.'lfJn -RJphson 

and ~ecant methods. 

• (Jbt.ain the numeric;;d 50Jutions of linear eqlllilions using (Jaus\ tlimina1ion. Ga~~ Jordan 

method, Gau.')~-Seidal and Jacobi iteration methods. 

• Obtain the: numerical c;;olutions of differential equations us ing Eultr 's and Runga-Kuna 

method. 

• Learn gene ral purpose: commands, operations and matri x manipulations in ,\1A TLAB 

• Solve lintar e;.quations, differential equations. finding eigcn values and pl oning 20 & 30 

plot) ~ing MATLAB. 
L \ fT J C(Jmplex variables and Differential Equatiom 

Re view of complex algebra; functions of a complex variablt ; Cauchy- Riemann 

equations; Cauchy integral theorem : Cauchy integral formul~ Taylor \ and 

/.aurent 's seri es; Cauchy residual theo rem; Series solution of Differential 

l·,quations: Lengendre\ differential equation; generating fune,'tion of Lengendrcs 

differential equati on Pn(x;: recu rrence relation fo r Lengendres differential 

equation Pn( xJ 
L':',' fT J J Numerical Method\ 

Soluti on of non linear equations: Bisection, \'ewton-Raphson and Secant method: 

Soluti on of system of linear equations: Gauss elimination . Gauss Jordan method; 

Gauss-Scidal iteration method, Jacobi iteration, .\1atrix eigen value problems. 

Interpolation : Lagrange and \'ewton' s Forward and backward difference 

fo rmulae; l\ umerical solutions of differential equations: Euler's method and 

Ru nga-Kutta method (llnd Order). 

C.\ 'fT JJJ Ba1"ics of MA 7LAB 
Introduction to .\1A TLAB, .\tfatrices and Vectors: Input, indexing, .\.1atri .x 

man ipulation <,, Creating vectors; Matrics and Array operations: Arithmat ic 

rip<:ri:Ltions, relational operations, logical operations, elementary math function s. 

matrix functions, character strings, Vectorization, planing simple graphs, 

\cript and funct ions: script and function files , executing the function . -,ub

f unction. com pi ltd function s; Global variables: 1 .oops branchc<, and control !lO\'-. 

i nt(;roll i V(; input, rc<:ur'> ion 
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lklh1 
, \1 I\. J.un . \ R ~ 1~1..ng.ir JJ1J f{ ~ .l.iin. , ·um r ri ci. l \tc-th od, : Prohl em, irnd "', o lur 1111h 

'\1.. \\ \ gt: lntl.'.mJl11..mJl. \1..'" Ddh, . J 
-4 I ou,-, \ P1f)I..', .u,J I d\H\.'nc-: R. J lilf\ tll. Applic·d nrnrh cm ttlir, for l' 11 !! 111 l ' l ' 1"' .m l 

rh~ ~i ci\l, . \k(irJ" 1 ltll ll ()o h. rnmpan~ . '\ 1..•,, Dl'lh1. 
.:; I' n Pat il and l . 13 . \'c:rma. ~·um£'rical co mpururional rn,·rh od, . '- ,mh..l Puhl, ,h,n.: 

I lllll!>l'. ;,,.:e\\ l)dht 
6. ll .S. (ir\:\\al , llighcr Engineering ;\1arhematic~. 
7.S . R. Ot to and J. P Denier. An introduction to prognunming nnd nutnrri rtt l met ho d, in 

Matluh , Springc:r. US/\ . 
X.Rudru 1iru1ar. Getting Started with MATLAB 7. 0:-:ford l 111i\\.'rsi t:, l>rt·s, . '- c" I klh1 . 
9 !\ ndn:v, Kni ght , Basics of MATLAB and Bl·~ ond . CRC l'rcss. 
10 Wi lli um J Palm . A concise introduction to I\IATLAB. l\k(,rn" I !ill I d11 i1H1 . 
Sl'hl'mt• of Ev11lu 11 tion : 
l'th: st udents sha ll be con1i11uousl) evaluated durin b the cnm.luct 01· each cour-;1: nn tile ha,1 , or their rcrt'orrnancL' as l'o llows: 

Examination (Theory) 

Minor 
duys) 
Minor 
da,·s) 
Major 
days) 

Test (afh·r JO 

Test 11 (after 60 

Test I (after 90 

Minor Tests 

Syllabus to bc 
conred in 

examination 
Up to 25% 

Up to 50° o 

Up to 100°0 

Time allottcu '1/. , Wcightagt.' 
for the (M1uks) 

examination 
I and h::111' ho ur 20 

l an<l hal r hour 20 

0~ hours 60 

1·he minor tL'SI would co nsist or t\,·o sec ti ons (A&B ). Sec ti on/\ would cons ist ol' thn.:L· :--h,)rt 
answer type questions (05 mark s each) and sec tion 8 would cons ist o!' two long ans,,n 1:- pt' 
questio ns ( 10 mark s e..ic h). Student s arc requi red lo answer t\\'O ques tions from section \ .md 
one: question from st.:ction B . 
. \1ajor Test 

I hen.: will be ten ques ti ons in a ll in Lh e Major Test out ol' "hich 08 qucsli <')ns ( :1 , ~cet i1, 11 .\) 
'-" <Juld he 'ie l out of' the 50°/.1 of the Sy ll abus not covered in Minor l'c !--1 l :111 d ~ li111, r I c,1 ~
I he rema ining 02 quc!-- li ons (as sec ti on 1-3) wou ld he se t ,1cross tile t111ii-- f'rnm the cntirl' 

-,y llabu '>. h 1ch que -; (i on shall com rri SL' or two r arts: 
Pun (a) Ohjec ti vc/ shon an-; wcr 1yrc orOl nrnrks e:1ch 
Pan (h) I ,on~ ;i n,wc r tyre or ()l) murk s c~1ch 
The cand idate-; are rcquirt.: d lo a ll cm rt l'uur quc -;1 i1111 -; i'rom sl·ction \ :111d <'Ill' quc .... 1 ion 1·1 nm 
sec:tion B. /\ II questio n-; sha ll c::irry eq ual mar~ s. 

~, hq,,"-- '---
r\ 
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1, -.pc--it_ .i~-.z •.u l(t ft< t fcu-.." ti.;,«l <If H.l c,:p<r nv· ·1 Tl, ,.~lltu ,4•~ •-'''t< ,.... , d.J :,t#' ~ ~- ' 

tllptrt....-111 1'1 os ~, fJu (J, a i1ohtlu_. of rl,, e<qiitpme,r ~ !'f..J "l<,.. of ',_, .,.., ' ".t ... u .., · • ✓ 

- ~ :nt'%f"f;IJl'f nf rli, /frc;.d <,f tJ,, /J r/ arfm l'l'U 

Li \ l of L 1 ptri m c- nt, 

I,, , c-1 it: n1ct.\tmum rx>,., i:1 1ra1bkr thcuru11 

I u f1nJ the uctv.oth pu1.1rnc ta:-. o1 ,, .. o fXH"l fl~l\\or\.. 

I,, .1Jhd: '-t' ,1 rc,i~u, <' ci1"·ui1 11., obtain Jc opcr:unng po,m. :.mall :,,tgnal aun~ic1 tuni..:t1011 .11\<l 

, tinJ the l he, cmn C\Illi , Jknt ( tf\.U tl u:.mg lf3.!hkr H;nU,vn .11 • .1.) .,,1:,, 
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DETAILED SYLLABUS 
\ I Sc l·I I ("I l{ONIC'S l ' 1 Sl .\111 •. s·r l· I{ (('W ', ) 

c ,, u1-:-"· \,1: l'Sl:1. PC l 16 (Core Course) 

ritk: I .1b (1) tt f'S l ' 0n Digi tal System Design 

, ,-rnt·~tn b .:arn : 25 

:-; t: ::.:- iunal Assessment: 25 

, ·.lii Jit) : 2022, 2023 , and 2024 December Exams 

Max. Marks: 50 
Duration of Examination: 3 I Ir~ 

Credi ts: 02 

Each st11de11I has to perform a total of six experiments. The teacher in-charge may add or delete 

experiments as per the availability of the equipment and need of the course with the authorization of the 

Head of the Department. 

List of Experiments 

I. Design of adder and subtractor circuits 

2. Design of multiplexer and demultiplexers 

3. Design of Encoders 

4. Design of Decoders 

5. Design of Registers 

6. Design of counters 

7. Programming of memory units 

8. Digital circuit design by using PLDs 

9. Design of digital circuits using FPGA 

10. VHDL programming 



I 

M. St. Elcrtronin 
. Isl Sl•mr.~ln (CBCS) 

( lor till· l' \ll111l11alio11~ lo hl' held in lhl' )' l'!lr~ 211 22 , 2fl2J :rnd 2024) 
Course No: PS ELPC I 17 

l ,1ur,1.· :'\, 1: \>\ I 1.lil' 11 7 (Con.; Coursi.;) 

111k : I ,1 h (11 11 r -; \.' lH1 Fkctroni c Mater ial & Scmiconducror Devices 
; I Ir, 

:--. rnH:-, t~·r 1:_,am : 25 
\ 1.·"i\lll :d /\ ~~i.;ss1m:n t: 25 
\, alidit y : 2022, 202 3 and 2024 December Exa ms 

Max. Marh: 50 
Durati on of Examination: 

Credit s: 02 

L'ucl, .,·tudent has lo perform a total of six experiments. The teacher in-cltarge may add or 
delete experiment., a.,· per the availahility of the equipment and need of the course with tlte 
1u11/10rization ,f the Head ,f the Department. 

List of Experiments 

I . Ca lcu lation of barrier height and ideality factor al room temperature (for Si and GaAs devices) 

from the 1-V characteri sti cs of the PN junction diode. 

2. Ca lculation of diode parameters at varying frequency from the C- Vcharacteri stics. 

3. Calcu lation of semiconductor conductivity type and carrier concentration using Hal I Effect. 

4. Ca lculation o f semiconductor resistivity and band gap using Four-Probe method. 

5. Ca lcu lat ion or ca rrier mobility and drift velocity using an experimental setup. 

6. 13.IT characteri sti cs. 

7. FET & MOSFET characteri stics 

8. V I characteri stics of Tunnel diode 

9. V I characteri sti cs or LED. 

I 0. V I characteristics o f photodiode. 

I I . V I characteristics of LOR. 

12. V I chi:l ractcri stics of So lar ce ll. 
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DETAILED SYLLABUS 

M .. \ l' . 11 H ' IIU>NI( '\ I ' ,"i i Ml·."i ll ·l<( ( 'JICSJ 

( ·11ursc N >· 1i..:1 ·1 11( · 11 u · 
.. • 

1 ' . , . " (( l>J'L' ( 'ot ll SL' ) 

'. ilk: Lah cour.w o11 Comp111a1io11u/ 1'ecl111iq11,•.\· in l:'ll•cfm11 ic.\· 

:-ic1 111.•s(c r I· .\a111 : 2S 

Scssi\\ 11:il t\sscss11,rn1 : 25 

\ ':tlid il) : 2U2~. 202J :ind 202-1 lkct:nt ht: r L.xu ms 

M;1 x. M ,,rl-s ~() 

D1ira 1io11 o f l·x:rn1in:1ti () 11 · 1 //r<, 

l:'nclt s111dc111 ha\· to f'J l' 1· 1 ,j' . . 
. · r orm a Iola o nr exper1me111.~·. Tlte teacher /11-chorge may atld or delete 

t!.\fJt1 r1111e111,· a,· ,, , 1/i , ·, h ·1 · • · · · 

· · ,. a t t av,11," 1 1~y of llte equ1pme111 {//U/ 11eerl of tlte courJe w11I, tlte aulhorna1to11 

of llt e Head of llte Departmem. Tlte Dep11rtme11t will uw opl'II .wurce .wftware for tlte MA TLAB 

baJ·ed l'...\perimentJ. 

List of Experiments 

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

2. Crea ting and sav ing simple plots using MATLA B. 

J. To 1ind the delerminanl of u matrix using MATLAB. 

4. To find the eigen va lues and eigen vectors using MATLAB 

5. To fi nd the so lution of first order linear ordinary di ffe rential equati ons using MATLAB. 

6. To tind the so lution of second order non-linear ordinary diffe rential equations using MATLAB. 

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

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

9. Saving and printing 2D plots using MATLAB. 

I 0. Saving and printing J D plots using MATLAB. 



REVISED SYBA~LABI in the subject of Electronics of Master Degree Programme M. ~c. _(Electron1cs) . for semester 2 under Choice Based Credit System for the exammat1ons to be held m the years mentioned below: 

Semester-II: Validity May 2023, 2024 and 2025 

Course Title Course 
Code I. Antennas & Microwave Dev ices (4 Credits) PSELTC211 2. Advanced Analog Circuit Design (4 Credits) PSELTC212 3. Embedded Systems Program ming (4 Credits) PSELTC213 4. Advance Mic roprocessors and Microcontroller ( 4 Credits) PSELTC21 4 

5. Lab course on Antenna & Microwave Devices (2 Credi ts) PSELPC215 
6. Lab course on A na lo g C ircui t Design (2 Credits ) PSELPC2 16 
7. Lab course on Em bedded Systems Program ming (2 Cred its) PSELPC217 
8. Lab course on M icroprocessors and Microcon tro llers (2 Cred its) PSELPC218 - -

J 

Credits 

24 



M. Sr. Eh·ttronic., 
. . 2•nt Srmcslcr (CHCS) 

(for th,· l' \1un111111mns to ht• hdd in the vciu-11 202-i 2(J2 • 2 
.1 ' .1, .. IHld 025) 

Course No: PSE L TC2 I J 

C)ll~l' l'udl' : PS[ L TC2 I 1 
\i tk: .fort1mws & Microwave Devices (AMO) 
l R\.i1 ts: ➔ 
Validity: 2023 . 2024. and 2025 May Exams 

Course Objectives: 

Duration of J::xamination: 3 I Ir, 
Max . Marks: I 00 
Major Test: 60 marh 
Minor- I & Minor- II: 40 (20-+- 2(JJ 

To equip the students with the pr' · I f · · · · · · mcip es o transm1ss1on, transm1ss1on media and microwave devices. 

Course Outcomes: At the end of the course the students should be able to 
• Understand Maxwell's equations and wave propagation through different media. 
• Describe the principles of transmission lines and waveguides. 
• Understand the radiation through different antennas. 
• Understand the basic principles of microwave devices. 

UNIT I. Maxwell's Equations 

Introd~ction; Maxwell's equations in point and integral forms; Magnetic potentials; Retarded 
potentials; Wave propagation in lossy dielectrics; Plane waves in lossless dielectrics, free space 
and good conductors; Skin effect; Power and Poynting vector. 

UNIT II. Transmission Lines and Wave Guides 
Transmission line parameters; Transmission line equations; Characteristics impedance; Input 
impedance, Reflection coefficient, Standing wave ratio and Power; Smith chart: properties and 
applications; Applications of transmission lines. 
Rectangular waveguides; Transverse electric and magnetic modes; Wave propagation in the 
guide; Power transmission and attenuation. 

UNIT III. Antennas 
Radiation mechanism; Hertzian dipole; Radiation resistance; Half wave dipole and Quarter wave 
monopole antenna; Folded dipole; Antenna characteristics: Antenna patterns; Radiation intensity, 
Directive gain, Directivity and Power gain; Effective aperture; Antenna arrays: Broadside and 
Endfire arrays; Pattern multiplication; Effective area and Friis equation; Yagi-Uda Antenna; 
Helical antenna; Frequency independent antennas; Reflector and lens antennas; Hom antennas; 
Microstrip antenna. 

UNIT IV. Microwave Devices 
Introduction: Microwave frequencies, Conventional vacuum tubes: Lead inductance and 
interelectrode capacitance effects, Transient angle effects limitation; Klystron: Reentrant cavities, 
Velocity modulation, Bunching process, output power and beam loading; Multicavity klystron 
amplifiers: Beam current density, output current and output power of two cavity klystron; Reflex 
klystron: Velocity modulation, power output and efficiency; Helix traveling wave tubes: Slow 
wave structures, Amplification process; Magnetron oscillator, Forward wave crossed field 
amplifier, Backward wave cross field amplifier and oscillator; Microwave tunnel diode ; GUNN 
diode; IMP A TT Diode. . 

w< 
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M.Sc. Electronics 
2nd Semester (CBCS) 

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

Course No: PSELTC211 

References 

1. William Hayt, Engineering Electromagnetics. 

2. George Kennedy, Electronic Communication systems. 

3. John D Kraus, Electromagnetics. 

4. Whealer, Microwave Principles. 

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

6. Elements of Electromagnetics, Matthew N.O. Sadiku, Oxford University Press, New Delhi. 

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

8. Microwaves, M.L. Sisodia, Vijay Laxmi Gupta, New Age International Publishers, New Delhi. 

Scheme of Evaluation: 

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

Examination (Theory) Syllabus to be covered Time allotted for % Weightage 
in examination the examination (Marks) 

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

Minor Tests 
The minor test would consist of two sections (A&B). Section A would consist of three short answer type 
questions (05 marks each) and section B would consist of two long answer type questions (IO marks each). 
Students are required to answer two questions from section A and one question from section B. 
Major Test 
There will be ten questions in all in the Major Test out of which 06 questions (as Section A) would be set 
out of the 50% of the Syllabus not covered in Minor Test l and Minor Test 2. The remaining 04 questions 
(as section B) would be set across the units from the entire sy llabus. Each question shall comprise of two 
parts: 
Part (a) Objective/ short answer type of 03 marks each 
Part (b) Long answer type of 09 marks each 
The candidates are required to attempt three questions from section A and two questions from section B. All 
questions shall carry equal marks. 

2 



M. Sc. Electronics 
. . 21111 Semester (CBCS) 

(for fh c t'All n11 0111to o s to be held in the y~rs 2023, 2024 and 2025) 

Course No: PSEL TC2 I 2 

C0u~~· ('~xie: PSE L TC2 I 2 
~i lk: .-4d\'a11ced Analog Circuit Design (AACD) 
CredHs: 4 

Validity: 2023, 2024 and 2025 May Exams 

Course Objectives: 

Du.ration of Examination : 3 Hrs 
Max . Marks : I 00 
Major Test: 60 Marks 
Minor I & Minor 11: 40 Marks 

To equip lhe students with the principles of CMOS circuits and Operational amplifiers and Active filters. 

Course Outcomes: At the end of the course the students should be able to 
• Understand Modelling of CMOS devices and operation of basic circuits. 

• Describe the different topologies of CMOS amplifiers. 

• Understand the different configurations and applications of operational amplifiers. 

• Understand the basic principles of Active filters. 

UNIT I. CMOS Modelling and Circuits 
Simple MOS large and small signal models; Subthreshold MOS model 
Analog CMOS Subcircuits: MOS Switch, MOS Diode/Active Resistor; Current Sink and 
sources, Cascode Stage: Cascode as current source and amplifier, Current mirror: Basic structure, 
Non-ideal effects, Wilson current mirror and its modification, Problems 

UNIT II. CMOS Amplifiers 
MOS amplifier topologies; Biasing; Realization of current sources; Common source stage: CS 
core, CS stage with current source load, CS stage with diode connected load, CS stage with 
degeneration; CS core with biasing; Common gate stage: CG stage with biasing; Source 
follower: Source follower core, source follower with biasing; Differential amplifier: Large signal 
and small signal analysis; Cascode differential amplifier, Differential pair with active load, 
Frequency response of amplifiers, Bode rules, Millers theorem; High frequency model of 
MOSFET and transient frequency, Problems. 

UNIT ID. Operational Amplifiers 
General considerations, Op-amp based circuits: Non-inverting amplifier, inverting amplifier, 
Integrator, Differentiator, Voltage adder, Precision Rectifiers; Logarithmic Amplifiers; Square 
root amplifier; Op-amp non-idealities: DC offsets, input bias current, speed limitations, finite 
input and output impedance; Differential and Instrumentation amplifier, Comparators; Schmitt 
Trigger; Clippers; Clampers; Peak Detector; Sample and Hold circuit. 

UNIT IV. Active Filters 
Filters: Characteristics, Classification, Transfer function & Sensitivity function; First order and 
Second order filters; RLC Realizations; Active Filters: Sallen and Key filter, Integrator based 
biquads, Biquads using simulated inductors; Approximation of Filter response: Butterworth 

response, Chebyshev response. 



Rcfc.-ne .. --o : 

M.Sc . flrc1r,,nlo 
z•' Stml"\lcr (C 'H{ 'S) 

l fM clliC' n ••ulaal l,llh tu tw llrttl In tb ., ~tan 1-0ZJ, 10H and 2fJ H) 
Co unt No: PS~:LTC! l 2 

\ :- '-~ ".L. ~ 1.. • ~n\llh. M1mxkctromc Cin:uiL~. O:\ fo rd lnieruzujonnJ Srudent Edition . ' I' l \ l' ... •n L) R H\ll~. C~\OS Analog Circuit Design. Chford Uni , ersi t) Pres~ 8 "-1,0\1 1-unJ.ullctttah of ~-ticroclcctronic~ Wik> India pri,a1e Ltd. , ~ \l , h,A, MJ Grabel. ~.ficrocloctronics.. Tata :VtcGra,, -H ill Ne v,, Delhi. ' \ bA \ Hon:nstc.:in, Microelectronic circuit.sand de, ices. Prenticc-H aJI of India. New Dethi . C\ J \ !t~h.td Jacob, Applications and design \\ ith AnaJ02 integrated Circuits. PrDn ti c.e-Hall of Ind ia Pn. l cJ .. \~, Delhi . ~ ... . ~runt A. Gayakwad, Op-amps & linear integrated circuits. Prentice-Hall of India Pvt.. Ltd .. Ne..,. Delhi . 

~- J,am~ M. Fiore, 0~ Am~s and Linear Integrated Circuits, Jaico Publishing House. Mumbai. · Se:rgio Franco, Design with Op Amp and Analog Lntegrated Circuits, \VCB McGraw-H ill. New York. l 0. Sidney Soc I of, Applications of analog integrated circuits, Prentice-Hall oflndia Pvt. Ltd .. New Delhi. l l. A.G. Bolton & L.C. Jain, Switched capacitor circuits, BPB Publications, New Delhi . 12 . D. Roy Choudhary & S. 8. Jain, Linear Integrated Circuits, New Age International Publishe rs. New Delhi . 
13. R Schaumann & M. E. Valkenburg, Design of Analog Filters, Ox.ford University Press. 
Scheme of Evaluation: 
The students shall be continuously evaluated during the conduct of each course on the basis of thei r performance as follows: 

Examination (Theory) Syllabus to be covered Time allotted for % Weigbtage in examination the examination (Marks) Minor Test I (after 30 days) Uo to 25% I and half hour 20 Minor Test n (after 60 days) Up to 50% I and ha.If hour 20 Maior Test I (after 90 days) Uo to 100% 03 hours 60 

Minor Tests 
The minor test would consist of two sections (A&B). Section A would consist of three short answer type questions (05 marks each) and section B would consist of two long answer type questions (IO marks each). Students are required to answer two questions from section A and one question from section B. Major Test . . . . There will be ten questions in all in the MaJor Test out of which 08 questions (as Section A) would be set ou t of the 50% of the Syllabus not covered in Minor Test I and Minor Test 2. The remaining 02 questions (as section 8) would be set across the units from the entire syllabus. Each question shall comprise of two parts: 
Part (a) Objective/ short answer type of03 marks each Part (b) Long answer type of 09 marks each . . The candidates are required to attempt three questions from section A and two questions from section 8 . All questions shall carry equal marks. 



M. Sc. Electronics 
2"l1 Semester (CBCS) 

(for th,· examin11tions to be held in the years 2023, 2024 and 202S) 

Course No: PSEL TC213 

Cour-s1.· No : PS ELTC2 I 3 (Core course) 
Titk : Embedded Systems Programming 
Cn:dits: -4 
Minor I & Minor II : 40 Marks 
Validity: 2023 , 2024, and 2025 May Exams 

Course Objectives: 

Duration of Examination : 3 Hrs 
Max. Marks: I 00 
Major Test: 60 Marks 

To equip the students with skills of problem solving in embedded systems and Python. 

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

• Learn Problem solving strategies and data structures. 

• Develop programming skills for embedded systems. 

• Learn basic elements of python programming 

• Implement object oriented programming in python. 

• Evaluate network functions and determine network stability. 

UNIT I. Problem Solving Strategies Data structures 
Problem Analysis; Algorithms: Complexity, time space trade off ; Flow charts; Overview of 
programming Languages; Data structures; Data structure operations; Arrays: Linear arrays, 
representation, traversing, inserting and deleting; Sorting: Bubble sort, selection sort insertion 
sort, merge sort; searching: Linear and binary; Linked List: representation, traversing, inserting 
and deleting; Stacks: Array representation of stack; Arithmetic expressions, Quick sort, Queues; 
Trees: Binary trees, representing binary trees in memory, traversing binary tree. 

UNIT II. Embedded C 
Introduction: Embedded Systems, Processor for embedded systems, programming language; 
Example of embedded program; compiling, linking and locating; Reading switches: basic 
techniques for reading from port pins, examples; Adding structure to code: OOPs with C, Project 
and port header; Meeting real time constraints: creating hardware delays; Variables in embedded 
C ; Logical and bit wise operations; Introduction to Rasberry Pie. 

UNIT Ill. Basics of Python: 
Python Overview; Getting started with Python; Python Identifiers; Reserved Keywords; 
Variables; Standard Data Types: Numeric, String, List, Tuple, Dictionary, Boolean, Sets; 
Operators: Arithmetic, Comparison, Assignment, Logical, Bitwise, Membership, Identity; 
Statement and Expressions; Strings Operations; Boolean Expressions; Control Statements: for 
loop, while loop, if elif else statements; Input from Keyboard; Functions: Built-in Function, 
Composition of functions, user defined Functions, Parameters and Arguments, Function Calls, 
The return Statement, Python Recursive Functions; The Anonymous Functions. 

j 



M. Sc t:IN·trunit:~ 
211 11 Sl'mcstt.•r (CHCS) 

, I , h ,1<.1 in the ,,eliln 2023, 2024 ;end 21125) 
( for thr n11111m111ion, to )t t . 

Course No: PSEL TC2 J 3 

l "IT I\' Object Oriented Programming with Python . . 
· · · 0 

· d p ramming) · Classes: Definin g classes. crea1mg obi::o 
O\·crv1cw of ObJ ect- nente rog · . . ·b ,, . . 

· . b. ts as rerum values· 8UJlt-rn Class A nn utcs, lnhcn 1.an<..c 
methods; obJects as arguments, o ~ec , . . . . . . 
Types, Multiple and multilevel inheritance; Method O\·emdmg, Operator O\ erloadrng. D-dli: 

Encapsulation; Data Hiding. 

References: G H'l l · 
· · d p bl S I ·ng Usin° Pvthon Mc ra w- 1 • \ e\.\ 

I. E.Balagyrusamy, lntroduct10n to computing an ro em o VJ o , ' · 

Delhi . 
2. S. Lipschutz, Theory and problems of Data strucrures, Schaum outline series in computers, McGra\.\ -

Hill, New Delhi . 
3. Michael J. Pont, Embedded C, Pearson, Education. 
4. Rance D. Necaise, Data structures and algorithms Using Python, Wiley, New Delhi . 

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

6. Anurag Gupta and GP Biswas, Python programming, McGraw-Hill , New Delhi . 

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

8. Robert Sedgewick, Kevin Wayne and Robert Dondero, Introduction to Programming Python, 

Pearson, New Delhi. 
9. Y.Daniel Liang, Introduction to Programming Python, Pearson, New Delhi. 

Scheme of Evaluation: 

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

performance as follows: 

Examination (Theory) 
Syllabus to be covered Time allotted for % Weightage 

in examination the examination (Marks) 

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

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

questions (05 marks each) and section B would consist of two long answer type questions (IO marks each). 

Students are required to answer two questions from section A and one question from section B. 

Major Test 
There will be ten questions in all in the Major Test out of which 06 questions (as Section A) would be set 

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

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

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

Part (b) Long answer type of 09 marks each 
The candidates are required to attempt three questions from section A and two questions from section B. All 

questions shall carry equal marks. 

I 
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M. Sc. Electronics 
2nd Semester (CBCS) 

(for the examinations to be held in the years 2023, 2024 and 2025) 
Course No: PSELTC214 

Course No: PSEL TC214 (Core Course) Duration of Examination: 3 Hrs 
Title: Advance Microprocessors and Microcontroller (AMM) Max. Marks: I 00 
Credits: 4 Major Test: 60 marks 
Minor-I & Minor-II: 40 (20+20) 
Validity: 2023. 2024 and 2025 May Exams 

Course objectives: 

The key objective of this course is to develop an understanding of the operations of various 
microprocessors and microcontrollers: assembly language programming and interfacing 
techniques. 

Course Outcomes: At the end of the course students should be ahle 

• To understand the system design based on 8086 microprocessor. 

• To understand the programming and interfacing techn iques of 8086 microprocessor. 

• To analyze the basic concepts and programming of 8051 rnicrocontroller. 

• To understand the busies or A YR rnicrocontrollcr. 

UNIT I 16-bir microprocessors 
8086 internal archi tecture. memory organization; 8086 basic configurations: 
minimum mode. maximum mode: internal architecture and interfacing of 8284 
clock genemtor & 8288 bus controller with 8086; system bus timings for 
minimum and maximum modes: 8086 Interrupts. introduction to advance 8086 
architecture: concepts of multicore processors. 

UNTT II Programming and lnrerfac ing of 8086 
8086 addressi ng modes, Instruction formats: special one-bit indicators; instruction 
set : data transfer instruct ions. arithmetic instructions: binary. packed and 
unpacked arithmetic: branch instructions: conditional and unconditional . loop 
instructi ons. nag manipulation instructions. shill und rotate instructions. byte and 
string instructions: interfacing memories: 1/0 mapped 1/0 and memory mapped 
1/0: 8086 memory inLerface; 1/0 operati ons: programmed 1/0 and interrupt dri ven 
1/0. assembly language program s. 

UN IT 111 805 / A4icroconrroller and f rogm111111ing 
805 1 internal architecture: special function registers. fl ags. and PSW; internal 
RAM: stack and slack poinrer, 1/0 port s; external memory; 8051 interrupts: 
counters and timers; serial data input/output ; instruction set: log ical opcrations
b)1e and bit leve l logica l operations. rotate and swap opera tions: arithmetic 
operations: nags. multiplica tion and division . decimal arithmeti\.: ; Jump and ca ll 
instrnctions: ca lb and ~ubroutine~. interrupt s ilnJ returns ; programming exa mples. 

UN IT IV t\ VR i\ticrocontroller 
.-\ VR architecture and assembly language programming: ge neral purpose resisters. 
A VR data memory. A VR status register. A VR data format and directi ves. 
introduction to A \' R assemb l) language programming. program counter and 
program RO~ I space in:\ YR. RI SC architecture in AY R. introduction to PI C. 

\ 
/ 
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J ,·~1gn Jn <l in terfacing.. Dhanpat R.ai Publishing Cornpan~ Limited \c" Ddhi 

-L Ramc..·~h S. Gaonkar. ~ticroproces.sor archi tecrure. prognmm in g md .1pph .. -..i t00 " i1h 

8085,8080A. \\'ile~ Eastern Limited. \'e,~ York . 

5. Kenneth J. A)ala. The 8051 \t1i crocontroller arch itecrure. programming . ..Uld .1ppli ..:.ll10fu.. 

Penram Internati onal Publishing. India. 

6. B;:irry B. Bre). The Intel Microprocessors 8086/8088. 80186.80286. S0.3 86 :ind SO-J&6 

Architecture. programmi ng and interfacing. Prentice Hall of lndi:i.. \c" Delhi. 

7. N. Scnth il Kumar, M. Saravanan. S. Jeevanamhan. S.K. Sha11. ,\lic roprncc~.!>M:- .1nJ 

Interfacing 8086, 8051 , 8096 and advanced processors. Ox fo rd uni, a sit) pn.'!>!>. 

8. Muhammad Ali Mazidi, Sarmad Nai mi . Sepehr Naimi. "The A VR MicroLont ro lkr .ind 

Embedded Systems using Assembly and c ·. Pearson Education Publishing P, 1. Ltd. 

9. Myke Predko, ''Programming and custom izing the PIC Microcontrolkr .. . 1\tkGrn11 Hill 

Publishing. India. 

Scheme of Evaluation: 

The students shall be continuously eva luated during the conduct of each course on the basi:, 

of their performance as fo llows: 

Examination (Theory) I 
Syllabus to be I Time allotted % Weigbtage 

covered in for the (Marks) 

examination examination 

Minor Test I (after 30 days) Up to 25% I and hal f hour 20 

Minor Test II (after 60 days) Up to 50% I and half hour 20 

Major Test I {after 90 da\'S} Up to 100% 03 hours 60 

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

answer type questions (05 marks each) and section B would consist of n,o long answer~ pe 

questions ( IO marks each). Students are required to answer nvo questions from section A and 

one question from section 8 . 

. \1ajor Test 
'nlcre wi ll be ten questions in all in the Major Test out of which 08 questions (as Section r\ ) 

wo uld be '>C l out of the 50% of the Syllabus not covered in Mi nor Test I and Mi nor Test 2 

The remaining 02 questions (as section 8) would be set across the units fro m thl· cnt irl' 

syllabus. Each question shall com prise of two parts: 

Part (a) Objective/ short answer type of 03 marks each 

Part (b) Long answer type of09 marks each 

The candidates arc req uired to attempt four questions from s1:c1ion A and one question from 

section 8. All questions shall carry equa l mark s. 



M. Sc. Electronics 
2nd Semester (CBCS) 

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

Course No: PSELPC2 I 5 
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M. Sc. Electronics 
2nd Semester (CBCS) 

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

Course No: PSELPC216 

Course No: PSELPC216 (Core Course) Max. Marks: 50 

Title: Lab course on Advanced Analog Circuit Design Duration of Examination: 3 Hrs 

Semester Exam: 25 Credits: 02 

Sessional Assessment: 25 

Validity: 2023, 2024 and 2025 May Exams 

Each student has to perform a total of six experiments. The teacher in-charge may add 

or delete experiments as per the availability of the equipment and need of the course 

with the authorization of the Head of the Department. 

List of Experiments 

1. Design and simulation of current mirrors using PSpice. 

2. Design and simulation of CMOS Amplifiers using PSpice. 

3. Design and verification of operational amplifier based inverting amplifier. 

4. Design and verification of operational amplifier based non-inverting amplifier. 

5. Design and verification of differential and instrumentation amplifier. 

6. Design and verification of adder and subtractor. 

7. Design and verification Integrator and differentiator. 

8. Design and verification of first order active low pass and high pass filters. 

9. Design and verification of second order active low pass and high pass filters . 

I 0. Design and verification of switched capacitor filters. 



I M. Sc. Electronics 

2nd Semester (CBCS) 

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

Course No: PSELPC217 

Course No: PSELPC2 I 7 (Core Course) Max. Marks: 50 

Title: Lah course on Embedded System Programming Duration of Examination: 3 Hrs 

Credits: 2 
Semester Exam: 25 

Sessional Assessment: 25 

Validity: 2023, 2024, and 2025 May Exams 

Each student has to perform a total of six experiments by selecting at least one from 

each set The teacher in-charge may add or delete experiments as per the availability of 

the equipments and need of the course with the authorization of the Head of the 

Department. 

List of Experiments 

Set I: Simple programs using Python 

Set II: Implementing object oriented programming concepts using python 

Set III: Implementing Data structures using Python 

Set IV: Embedded system Programming 



-

M.Sc. Electronics 

2nd Semester (CBCS) 
(for the examinations to be held in the years 2023, 2024 and 2025) 

Course No: PSELPC218 

Course No: PSELPC2 l 8 (Core Course) Max. Marks: 50 

Title: Lab course on Microprocessors and Microcontrollers Duration of Examination: 3 Hrs 

Credits: 2 Semester Exam: 25 

Sessional Assessment: 25 

Validity: 2023, 2024 and 2025 May Exams 

Each student has to perform a total of six experiments. The teacher in-charge may ~dd or 

delete experiments as per the availability of the equipments and need of the course with the 

authorization of the Head of the Department. 

List of Experiments 

I. Simple programs with 8086. 

2. Implementation of bubble sorting. 

3. Implementation of searching with 8086. 

4. Interfacing with 8086 (Logic Controller). 

5. Interfacing with 8086 (Traffic Light Controller). 

6. Interfacing using AID Converter. 

7. Assembly language programming using 8051 . 

8. Assembly language programming using A YR microprocessors. 


















































