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Legends: Th - L,cctr-rre; T - Tr-rtorial/Teacher Cr.ridecl Studerrr Activitl: I' Prlrctical: C - C]redit;

*Teacher Assessment shalt be basecl lbllorving cor-r-rponents: Quiz/Assigrtnlerrt/ Proiect/Participation in

Cliiss. givcp tlrat 1() col-pllonept s|all excced tlore thatl 10 marks'

C.ourse Iiclucatioual 0lricctives (CtiOs) :

\l.tivatiorr fbr the wireIess systelns and technoIogy enharrcerrrct-tt- to bc ill lllrase N'ith outer vvorlcl '

(lourse Outcomcs (COs): . ,! :

.\fter courpletion o1' this coLrrse the stuclents arc expeclecl to bc ablc ttl clctlttltistt';-ttc ttllltrit tt.tg

Lnorvledge. sl<ills ancl attitUdes. 'lhc stttclcrtts u,ill be ablc to:

l. Deten-r-rine the typc ancl appropriatc nioclel o1' rvireless fiiding chantiel basecl on tlie s1'stcm

paratrrelersandtheplopert-}-olthervirclessttleclittnr.
L Analyze :rnd clcsigrl receiver atlcl tratrstlritter tlivclsity techtriclites'

l. Deternrine the ap"propriatc transceivcr clcsigtn of'rlLrlti-antellna systents allcl cvalttate the ciata rate

perlbrtralrce'
l. Design *,ireless cc)t-t-ltt-lt-ttrictrtiot-t systells rvith liel' 3(i (e'g'" CIDMA) atrcl 'l(l

(OFDM) technologies'
5. Describe and diff-ereutiate fbLrr generatior-rs ol' wi|eless standard fbr celltrlar netu'orl<s'

Svllabus

I nit-l

Irtroducti.rr to rvireless stanclarcls (2cl13G/4cl). IllrR perlbrrnance ol'(-ot.tttrtrttricatiot't s)stem in AwcN

channel. urodeling o{. wircless svstenrs. I{a1,lcigh l-acling channel. Bl:.R perfo|ll-l2Illce tl1'rVit'eless s)'stet't"t'

channel esliniatiorl.

tl n it-I I

wireless propag.tio, chaunels Statistical clescripliorr o['the u,ireless chattttcl: tiltre invarii'tllt ittlcl variant

trvo,ath r-nodels. s,rall-scale facling lvitli anci rvithout a donrinant c0tllprltlelrt, Doppler speclra' arrd

rcmporal clepenclence of fiiding. lar-Ue scale fhcling. WSS-LjS tl]oclcl' Lirlli 13Lrdgel clcsign'

(la tego rv
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Shri Vaishnav Vidyapeeth Vishwavidyalaya' Indore

L nit-III

\r*rctlrre .f a rvireress corl.rlrLrnic:rtio' rinr<. prircipres of ofll'set-epSI(. pl4-pqoSK' N4inimLrm Shifi

Ke'irg. G.ussia, Mi,.in.,un-, Srrifi I(cying. E,rror p.rfbr,.,",o,-,.e in faciing crrarnels. olrDN4 pri*ciple' c1"-

clic prefix, Wirrcloivirrg. PAPR'

L'nit-lV

Di'ersit1,,: I,troduction. ,icro cliversit,r-," 'racro 
cliversit,v a'cr simulcust. c.,bi'atirr-r ol'sigttals' error

yrrobability in firding chantrels rvith diversitl r'ceclltion' ttrtlstnit dir"ersit-v ,- -.:.^-.r1-r lilie lih.oci seclLler

hclr_ralizers: lutroclLrction. linear eclr,nlizers, decision l-ceclbacli equalizers. trlaxit.uttt.u lilie lihooci seclLlellce

estiuration (viterbi cletector), ancl courparison ol'eqLralizer struct,res. 1'ractional spaied cclLraliz-crs" blincl

eqr-ralizers.

l-nit-V

S,r.eacl Spectrur, Systenrs- cellular clocle I)i'isio, lr4Lrltiplc Acccss S1'stctlrs- l)rirlcilllc' I).*'cr colllr()l'

Efr-ects of urLrrtiprrth prop.gatio, or.l crixte Divisi,rr M,rtipre Access. Sec.rc'l (le'erati.'(csN{' IS-9-5)

ancl T'hircl Generation Wir"ietss Netrvorks ancl Stanclarcls'

:-i i tt:t
;; 6Y i(
i+ u'i-, 3;1

;ii {r*i

Tert Rooks:
r. J.heod.rc S. [{ap,a'ort.,.wirelcss c]orr*rrricrutiorrs: PriuciPlcs artcl Practice"' l'"1 lrclitio,' Pearsot.t

Pl ll PLrblication- 200()

l. Aclit,va .lagatltlathan-r' "Principlcs of

tice''. l" Eclitiotr. McCrau' tlill' 20l6'

1'"tilil,:"::8j,lrti-.,,.,r, wiretess c.,rr,urir-ario's. ('anrbriclge [,]rivcrsit', Press" l" I':clitio'' 2005'

r. Davicl 
-lse ancl I)rarn.ci Visrvarath. "Furcla,r,:rtals o1'\Aiireless t''rttlttlttttierttitltt"' ce,rbriclge [.] ni-

N'lticlcrtt\\iireless('tltlrtt.titt.ticatitltlsl'stctlls:[-hcorr'&l)rac-

,,,ersity Press. l'' I:clition' 2005'

.rAndreas.tr.Molisch.'.WirelcssCcltlltl.ltltlicirti<tns..
.lohn Wilc.r' lrltlia. 1'"1 t''clitiotr'
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60 20 20 30 ln -l 1 2 5

tudentectivit>f P-Practical; C - Credit;

+TeacherAssessment shall be basecl following components: Quiz/Assignrnent/ Proiect/Participation in

class. given that lto conlpoltent shall exceecl rnore tltatr l0 nlarks.

COURSE EDUCATIONAL OB'IBCTIVIiS (CIiOs):

l.o provide the fundar-rrental aspects o1'antenrras. their principle ol- operartiorr ancl the ir applictrtiot-rs arrcl

also to learn the basic theor.y pertaining 1o rlicrovvaves ancl otlrer high-fi'ec1itenc1,'tlevices atrcl srtbsvs-

terls. ancl exarline solre ol'its applicatiolts to nroclcrtt ct'rt-utt'tt-tllictttit'ltl s1'stetlls'

COURSE, OUTCOMIIS (Cos):

,\ftcr corrpletio, o1'this ct-nrrse tlie str-rcleuts arc cxpcclecl to bc ablc to cletlrotlstritte fillloNirlg

knorvleclge, sl<ills and attitLrdes

-l'he 
stuclcnts will be able to:

l. Elucidate the basic c6pcepts olelectronragnetic rvavc thr:ory ancl dcsct'ibe biisic racliatilrg antellllas'

l. Select anteuu.s i,rcl ante,'a arra)/s os; p",:,h.i,'opcrating l'rcquetrcy'rill)ges arrcl racliatitltr pattet'tr fbr

the specific applicatiOu & ntoclc 01' lr rivc 1-rroprglttioll.
l. Dernonstrate lirndame ntal unclerstanclirg ,it' ;icr,',u,avc courpouclrts atld circr"rits in tcrrrs trl

elcctrical characteristics o1'[,avcgtticlcs throuu.h clectrotragrlctic tle ld analvsis'

-+. cain proticiercl,i, r.rsing various uricro,rvavc soLlrces. their principle tl1'tlpet'atiotl atld ttlcltst-tt'clllellt

.l various pararreters ancl firnclamental unclerstunciing o1'tire varioLrs SctllicotlclLtctrtr cleVices and

Ampliliers.

I-'nit-I

Funclamcnt:rls of Radiation: Dc{jnition o['autcrrna pafalnctcrs - Gain. Dircctivitl'. l.rt'f'cctive al]erttlre'

Racliatiorr Resista.ce. Ba'cl rvicltlr. []earr rviclth. lnpLrt lmpcclance. Dtralitl arltl Recip'rocitV theclrcms

,atchirg - IlalLrns. pcilarization n-rismatch.,,\ntcrrna uoise tcrnperature- [{acliatiorl ll'orr oscillatirru'

cl i po te. FI al t' rvave cl ipo le. Fo lcjecl d ipo le. Ya gi -LJ da arlterlrra.

L nit-lI

Apcrturc:r,d slot Antennas: Ilacliation fl-orn rectanqr-rlar aperturcs. IJniltrnI ancl'l-lpcrccl allet'tltre'

lior, ,nte,na. Rellector artelrna, Aperture bloi:liagc. Feeding stru(:tt.lres. Slot atltctltras' N4icr.stt'ilr

Altepnas - Racliation nrecllanistn ct Applicatitlns. NLttuerical tool lbr illltclrllil atialysis'
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Shri Vaishnav Vidyapeeth Vishwavidyalaya' lndore

L nit-III

.\,tenna Arrays and S;recial Antennas: N crer,ent rinear arr.,v, pattern mrrrtiplictrtion. Br.,dsicic irr-rd

: itcl fire array - concept of Phased arrays, Aciaptive array, 
-Basic 

prilrciple of autetrtra S-vnthesis-

3iro,ial array. principre of rieq,e,cy inilependent antennas -Spirar a,1e,na. Flctical ante'tra' Log

:.e riodic. Moder, antennas: Re.o,i[,guruble a,te.na. Active alltellna' Dielectric lllltcllllils'

t rr it-l \'

\\a'eguides & Microwa'e conrp,nents: cenerar representatiorr ol'F.N4 tlelcl i'terttrs of -lF-N4"'l-F.

,rrcl r-M components, Rectangnrar & circLrlar rvavegr,ride. wave g,iclc pa.arreters- [).r-rinant Poles'

?tr\\.er Loss. Microrvave cornpo,ents: constructio* aucl operation ollr-plalle, IJ-Plirne' Magic'i-ee:rtlcl

Dlrectional couplers. Ferrite componcr-)ts: Irzrracla-y rotatior-r. cotrstrttcticltr and operation of (i1'rator'

I :t-, Ietor ancl CircLrlator.

t nit-V

\[icrorv,ve Tubes & Solicr State Devices: 'hvo Caviry Kl'stro,. Refler l(11'stror-r. Mastetrot't'

[r.ar elirrg w:rve ,fr-rbe, Backr,varcl wave c)scilratrlrs: Trieir Scherlatic. I'rirrciple 01' ope ration'

i)er1b.-narrce characteristic aud their zrfplicatious. PIN Diocle, Tuntrel Diocle. TEDs' cLrnrl Diodes'

l\l'.ATT diocle a,cl TRApAT'l' diode. Structurril cletails, principle ol' operatiot.t' varitltrs trlotles'

:ne cifications. and applicatiorrs o{'all tllese deviccrs'

Tert Boolis:

.loh, D. KraLrs. t{orralcl .l Marhct,l<a ar-rcl Ahmacl S l(har. "Art.rras 1br all Applicati.t'rs"" late N4cGratr'-l lill

L]ook Conrl-lany, 3''l Editiorr, 2007. .. .,.. /r. r-.-..-r r r,.i.,--rcit., r)ri,rs l,r [:6it'
_ A. R. Hnrish. M. Sachiclanacla,.,Ar-rtcr-rras ^'cl 

wa'e grropagati.r-r". or'torcl IJtliversitr"Pt'css' l" Eciititltl'

1007.
: Samtrel Y. l,iao, Microrvave Deviccs atrcl Circuits' l''r Eclitiorr' Plll'

lteferertces Books:

L E.c..lorcla, a,d Balrrai,,,,Lllectrornagretic rvaves a,cl Racliatirg Sy'stettls". Pearsotl [iclLrcatio'/ I'l ll" ]"'r

r.dition. 2006.

I C,.S.N.Ra.iLr. Antetrtra Wavc Propagatiotr. Pearsotl llclircation' l" Eclition' 100-l'

.r Ctrrst.rtire A. Balanis. Aptenna flreo,lrl Analysis ancl De.silr. .lohrr wi,ler'' ?-"'r lrditiorl' 2007'

i .\.Dl:ls rrncl S.K.Das,"Mict'.tt,ave Irrrgirlec'ing". I'atn N'1c(irn* llill' 2"'i Ilclitiorl' 1009

a l{.I collins...For-,clatio.s olMicrorvavc l-.Ligineering". IEEL: I]ress, 'lohtl wi1il" 2'"r l"tlitiorl'f002

rr. S. Vasuki. "Microwave lirlgineerirru". 'lata McCratl I Iill' l'' L:-'dition' ]0 I 5

List of ExPeriments:

F-rperiments lbr Antenna:

Racliatitll eiiiciency, Frotrt to bacli l'ittiu 
- . -.-, .-r'.1i-,.,.ri.,it' ^r citlrs.

I l-o plot the radi4tion clraracter.istics ancl to r-rnclcrstanrl the concepl oldireclir"itv ol'att1etlt.tlt anci bcatn rVt'

(,,iri)\t'*-- - ,"
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clrstribution of cetttt'e f-ed arld end t'ecl half rvave dipole arltenllas

To verily the radiatior-r 
'atterr-r 

ol tl.re yagi-lJcla autenua in transrritting, tltlclc is satne as that ot'receivirlg

nrode.
To plot the racliatiol-l llatterll o1- etld lire arrays'

Erllerirnents for N'licrou'avc Engincering:

Nleasurement o1'guide rvavelength atlcl lt'equeticy of the signal in a reclatlgtrlar wave-*uide'
.l-o 

studY the V-l chalacteristics olCul'tt.l Diode'

Deterntine the S-ltarauretcr o1'h Plane Tec, I l lllane l'ee arld lvlagic Tee'

Measuret.ttet-rt of isolaliotl ancl itrserliolr loss o1'a circnlator'

Dete,rine couplirrg coefllcierrt. Inserticrn loss. Directivitl'aurl Isolation coel-llcietrl of Multi-l-lole clircctional

coLrpler.

#t:;ii':.i,:r i 1,;iii*li**:
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Name of Program: Bachelor of Technology in Electronics & communication

l,egends: L - Lecture; 'I'--['utorial/Teacher ciLriclect Stuc]erltActivit)'; P Practicirl: C - Crcclit:

+Teacher Assess,rcnt sh:rtt be based lbllori'ing c.t,potletlts: Q,izl'\ssigt-ttnetlt/

project/Participatiorr in class, giverl that 11() colllpollerlt shallcrceecl tllorc than l0 rntrrks'

Course 0bjective:

Tliis c.ursc wilr introtruce the basic conccpts ar-rcr tcchniqucs rir. p'.ecssirg .f cliscrctt-'ti.re

signars..t.o tarniliarizc with the importanr nrcthocls i, DSr). incrr-rcrin!. cligital lirter clesign.

tru]n s fitrrri -clo tl-l:t i t.t procc sses a rld M Lr I t i rlt c p t'oe t- ss i tl t'

Coursc Outconre:

.\tter courpleticln oI trris course t'e str-rclents iire cxpectr:cl t. be able t. cleu].nstratc lbllorving

attribLltes:

1) StLrclent rviil bc able to reprcse't criscrete 1i,c signal iirall'ticail"v .ncl visuarize the,r i' the

tirre & lieqLrency cl.rrerin nncl also irnclclstand thc rliftcrerrt ti'lttts{ilt't-trs tcclitricltrcs & their

signilicance'
l)Str-rclentu'illbeabletoanal-1'-.zeancidesigrrthediscretetitnesvstematrclclesigrldil'f'ereut

cligitalllltersr-rsirrgtlreConCeptolcligitalsigrlalprclcessitlg.

I- \IT-t
Discrcte_Time Signars rnrr Sl,stems: Discrctc-tinre siLlnrrrs- cr iscrctc-tinre sYstcnrs' sYStcn-]

pro;re rtics (lirrearity. tirne-invariance. t'rlenror1. cartsnlit.,v.,- BIIIO stabilitv)' analYsis ot' discrete-

rirre Ll I systclr-ls. iiscrcte tirne svster-,. ..t.r.iit-,.,1 b1, clitltrc,cc cciitlttitltl' soltttit'rtl tlt'tlil'1'crence

e c1 tt:tt i t'r tt

T'NIT-II

z-Tr:rtrsfornl:.1-ltc clirect z-tratlslbrnl. }l.egiorr o1.C.onr,ergellCC. propcrtics ol.R0C. pt.ilpertics cll.

the z,_traustbr..r. irversc z tra.sfilrrn. a,ruil,ri,.l'rinear ti*e-in'irriart systel.rs i, thc z- clo'ritit't'

pplc-ze ro pltlls, timc-dtlmaitl l'cspollses of'siprple pglc-zcrg plots' cititsality arlci stabilitl '

t t,--r.t ttt\r;.t l,\'.\l't '\.l lO\ S( lIIrIlI'-

SI.1B.IH,C-t NAN4I'st l],lE( "1'

(lOl)lrl
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UNIT-III

Discrete Fourier Transform: DFT, Properties of the DFT, Efficient

Decimation-irr-timeandDecimatiorr-infrequencyFastFourier
decomposition for'N' composite number'

courptttiition ol the Dl"--[ :

trttnstbt'm algtlrithms.

Unit-IV

Digital filters Design Techniques: Design o1. IIR digital lllters: Approxinlatitlrl o[.Dcrivatir,cs.

Ir,pulse invariant and Bilineal' tr.rtsibrriration, I-oupass/llighpass Bttttcrr'vort' & C'.eb1'shev

rilter clesig,. Design o1-Fil1 cligital rrlters: *,ind.rving tecr,ri.},es RcctansLrlar- llaurrring'

I larr n irr g rvilttlou s.

trNlT-V

Multi rate cligiti'rl sig,al processing: ltrtrodttcti.tl. dcsigtl of przrctical sarrtplinu rilte coll\'erters'

Decimators. tnterpolitors. signal florv graph. Poll,phase rlecom positions.

TExr Bool(S: 
?' I) .. l\'4r.r'rlnl<is "l) g: f'r'irrciples" Algorithrlls atrd

l Jol-rn. G Proal<is & D.G. Manolakis. "l)igital Signal [)rtlce:;stlr

Applicariorr".'trth trclitiorr' Pearsolt Lldtrerititrrr'

l S.Salivaha.an. A Valravar.a.j & c,()rarapr.i1,,a. "Digital Sig,ar pr.cessiurr". l"r Ecritior. lMtl.l0l7'

i A.V. Oppc'heirr & R.W. Schal't'er. "Diglital Sigtlal ['rocessirls"' ]"'r [:cliti.tl' I'lIl'

RE,}-EIIENCE BOOKS:
I Rabir-rer and clold: Theor-y trnd Applioation ol'Digiral Signal I)rocessi.s. l'' EcliLiolt^ Ptll l.carnirrg'

2009.

2 Irrgle and proakis: Digital Signal processi,'rg- A MA'l-LAII basecl App|oacl'i. i"r F'tlitiorr'-l'lroll.tpsotr'

C-e ngagc t-earning. 2010'

I lrr.oahis. Ratjer & l-ing. Aclvancecl Digital Sigrral f'r'ocessing. Maclrtillart lrlc ' LIS;\' 1991'

+ S. K. Mitra. "Digital Sigrlel [)t'ocessitlg: A CorlllltrteI BascclAllproech"' ]"r l:clitioti' li\41l'

LIST OF EXPERIMIINT:

1 . Ccrlcrate. atlall'zc ancl lllot vnrioLts cliscrcte-tirtrc sigrlals'

l. veril-r,the operations olr seclLrcrrccs (ad(litioll- rrltlltilllicatiorl" scaiirlg' shitiirrg' 1i)l(111q ctc)

3.ltllplclllctttlitlcartirllc.itlvat.iatlt(L].I)sl.sterrlsalltltcstt]tctnl.brstaili]itratlclcatrsalitl.
].AnalyzealldCot.lrpr-ltez-tratlsfilrrnstlfvat.iotrscliscretetitltesigtllls.
5.CottrpttteDI'lofseqLtetlcesatldgel-}er2ltetlrephascatldft.ecltterrcvlllots.
6. Generate linear cot-tvolution tlf trvo seqtlellces atlcl ;lltlt tlle resl.rcltisc'

j . Ger.rerate circular co|rvolr-rtio|r o1'tlvr:r seqLlences and lllot tlte rcsl-ltltlse'

8. Design llR I-ilter fbr tlre givett pnrarneters'

9. Design FIR Filter fot'the given paraltrctcrs'

I0. lrnplenrcnt L.lp sanlpling ancl Dor'r'tl slltlrlllitrg ol'a sirlusoiclal sigrtal atld attrtlYz-e tilc resttlts'

)sl,k*" t\^,/
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Name of Program: Bachelor of Technology in Electronics & communication

Legenrls : l-- l-cctirre,' f-'l Utorial/'leacher G u idecl Str-rclcrrt

QLriz/Assignntcnt/Attclrclance . N4S f N,lid Sctrlcste r'l'cst.

Activitt: l) I)t'actical: ('-('reclit; Q/A
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*Teircher Assessnretlt shall bc bascd follori'irlg c()tIlpolrr.'l.l[:i

project/participation in Class. giverr tliat no collpollcnt shall erccc.l lll()ltr lllllll

Coursc Obicctir es:-

(lLr i z'i\ ss i gt.t tttcttti

l () urarlis.

l. Builcl an uuclerstancling cl[-the lirncianrcrttal cottcepls o1'cirtt'tf tt{ct ]lr:'1\\ i't'iiitlll'

1. F:ar-.,-,,iliarize thc stuclent rvith thc basic tarotr1ln'r1,trud lentlinolotr rri'lllr ct)llll)rltcr tlct$'ot'liitlg

afea.

3. lntrocluce the student to aclvanced netrvtrrlting concc[)ts" pri-:lllttirir'. tilc slLtdcitt lilr ctlt.rr'

Aclvanced collrses in cotnpltter tletrvorkinu'

Coursc Outcomcs:-

1. lnclependerttly unclerstand basic coll-'lpLltcr tlctrt'orl< tccirtttiloqr '

2. Upderstand aud ex;llaip Data Conr-r'u-rnicatiot-ts Svstettl ettcl its ('()111i1()ii(ilrts.

j. lclentifl,the clifleLent types of netu,orl< ttlp0ltlgies ancl protocoi:,.

;+. Enur.erate the layers of-the OSI nrodel anrl 'l-CP/ll'. Ir.rplain thr: litttcr'iotr(s) o1'elch la\/cr"

5. lderrtit,vtheclilfbrenttypesof net$,orl<devicesarrcltlreirlr-rnctiortsrrlthirltilrct\\'()rl(

6. Llnderstancl and builcling the skills ol'sub ,etting atlil r.trlitt!l ttrccltrt'ri:,llts.

Shri 1..t; : : h n ;* i/ i i: r., r :, i :.:.,. i r -t' i s lttu :r v i I l'"', i,,',; ;3
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Shri Vaishnav Vidyapeeth Vishwavidyalaya, Indore

Syllabus

['nit-l:
Computer Networl<: Delinitions. goals. components" Architei:tut'c. ('lassiflciitrtlr',. g '1'rrpcs'

[-a1,erecl Architectur-e: Protocol hierarchy. Design Issues. ltitcrfilces lltlcl ScrViccs- ('otltlectiot'

Orieuted & Conrrectiolless Services. Scrvice prinritives. I)csirrn i:rsttcs <!l: its {itttt:tiorlalitr'. ISo-

OSI Relerence MOclel: principle. Moclel. [)escri;ltions ol'vaIiorrs liit,'rt,'r ;rtl,-l ils ct'rtrll.rarisotr $'ill.t

lC Pi I P. Netu,ot'lt stanciardization.

tlnit-lI:
Data Link l-iryer: Ncec1, Services Irroviclecl. Flaming. Flon'('onlrol. lrrl'or cotttt'ol. [)ata Link

Layer protocol: E,lenrerrtaly & Slicling Winclou, protocol: l-bit. tlo-[]acli-N. Selt:ctivc [{cPcat'

Hy,brid ARQ.Bit orientecl protocols: sDLc. tIDl.c. t lsYNC- I AP arril l.'\Pll

Llnit-IIl:
\,IAC Sublayer: N4ACI Aclclr-essins. []inan, I-.xponential [Jar:li-oil'li1i]il) \.lg.oritlrrrr- [)islribtrtcd

Rardom Access Schen-res/Llor-rtcntiorr Sclrenrcs: lill t)ata Sct't'ii:.::, r i\ L( )t i.'\ iillr-l Slottccl-

AL,OFIA), CSMA/CA. CSMA/CL) Fltherrret. token bus. tolierr lir',it. (ll:l:Lr 801.-l- ll:l:t: 802 -l'

lh-EIi 802.5)

tlnit-lV:
Net*,ork L,:rver: Neecl. Serviccs [)roviclcr].1)esign issrics. I{orrtili.l irr(l -r)llgcliti0tl irl ttetrVtlrlt

Iayer. [{o,ti,g algorithrrs: l,east Cost I{oLrting algorithm. Diilisii'rr's rtlqorititrrt- []Cllrran-1ord

algoritltnt, Hierarchical Routing. Broadcast lLor-rting. MLllii crlsl ir'lLrtiilg. ll) protocol' ll)

Aclclresses, Strbneetirlg. Comparative stLrcll' of IPv4 & IPv6. l\'lobilc ll''

tlnit-V:
l.ransport Lt\,€t-i [)esiglt Issr.rcs. t]l)[,: Ilcaclcr lri'rnnal. l)r]i'-.(:r':ttli-111 (-'ll''rt l;sr-ltll- ('ait-f itrg

L,t,icast/Mrrlticast Real-'T'i,tc 
-t'ratflc, 'lC P: (lonncctittn \,lilnli,l\ill\rlr. Iiclirririlit-r ol' [)iitlt

Trarrsl.ers. TCp I-'low Clontrol. fCl) Congestiou Clonti'rtl. 
'l('l) Iir:ri,i-'r i:ot'tilitL- 'l-(-'P I'irrler'

Mzrnagernert .sessior-r layer: Ar-rthenlication. Authorisation. Sessiorr llr re i 1lt'r.rltrctll. [)resctrtaticllt

la1,,er: Data convcrsiorr, Encryption ancl Decr'1'ption. Presottatiolt lrtr('r' pr()totr(')l (l'PP"l-clrlct'

X.25 packet Asserr.rbler/l)isasscrrtrler).Application [.avet': W\\r\\i ri;til lll'l'1'}. f] Il). SSf l' lrrl:ril
(sN1'rP. MIME, IMAP). I)NS. Netri,Ork l\{atrascrrlerlt (sNVII']).

S*alel *{ *t'-lcl!t**
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Shri vaishnav vidyapeeth vishwavidyalaya, Indore

Tert Book:

1.,,Cornputer Netr,r,orl<s" Anclrew S.'l-anerrbaunr. Davicl .l . Wcthcftill !)'-llrltioll i clrrtrtiott'

Reference Books:

l. ,.Netrvorking Fu,dar-rientals". Kaveh I,ahIavan, Prashant I(risltnatttLrt'1h1.\:liilg1r I)r.rblication'

l. "Data comrnunication ancl rrelu,orkinq". ForoLtzau.'l'N4Il -ltlr ctiitron.

,1.,'Cornpr-rter Conrm611icaLiops &Netrvorking 
-l'echttologies" Vlir:irrrcl \'. (lello & willianl M'

Hancoc k Ccrt gagc l)ca rst'rtt ptrb I i catiorls'

List of Experiments:

l. Study of Dillerent '1'1''pes of Netrvot'li F'qLrillment's'

l. Clolorcoding standalcl oICAT 5.6" 7 ancl crinlpitlg o1'citblc in ll'^1-"i:''

l. t.AN installations :rtrd Corl{lstrrations.

l. StLrc11,,of basic r-rctw,olh cor-r-rntand ancl Nettl,tlt'li cotlligt.'lt'llljt)tt t":tililtlililill'r'

5. Study of tletu'ork IP.

6. Write a progtam to implenrent valior,rs t1'pcs of'ert'or (loll'ect!ttg tcr-irrri"ltlt:s'

7 . Write a program to inrplerlent variorts types o1'lrrnrirru lrrethtlcl:i'

8. StLrcly of T'ool Cotr.tmand I-arlgr-rage ('fcll-)'

I. StLrcly arrcl Installatiott 6l Staldarcl Nctrvorli Sitrtttlator': N'S-1.

10. Irrpler.llent & simulnte r,,arioLrs types of- rcruting algtlrithni.

ll. StLrc11, & lnstallatign ttI ONI: (Opportunistic Netu'orl' [-'11i'11;1'r1.rtt) SirttiriatoI lirr IIigil

ll'lob i I it)' N etu'rlrks.

ll. SinrLrlate S I'OP AND WAI'l'l)rotocols ott NS-2'

13. Sinrulate variotts Ror-rtilrg Protocol on NS-?"'

l-1. Sirr-rulate various Nctwork Topologies on NS-2'

15. Conligurinq rputers, bridges and sr'r,itchcs ittlcl gateu'ai' op Nli--r'

,'.'lllil l'), 'a,

i"{ ;t "u i
trs {'i- | ;'-l:
tt,..5rr. -
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Sh ri Vais h n av VidyapeethVis hwavid y alay a, Indo re

1\-arne of Program: Bachelor of Technology in Electronics & Communication

l.egends: I.,- Lecture: T-Tutorial/TeacherGuidedStudentActivity; P-Practical; C-Credit;
'r''l'r:acher Assessment shall be based following components: Qui/Assignment/ Project/Participation in
( iass. given that no component shall exceed more than 10 marks.

(,loursc Obiectives:-
Tire strb.ject airns to provide the student with:

i . I-.errrn digital design principles and practice and leam to design using building blocks such as counters,

shitt registers. and adders.

I Lealn design concepts of Programlnable Logic Devices such as FPGAs and CPLD.
I l-earn methods to design clocked sequential circuits using state diagrams and tables, state reduction and

state assignment methods.

1. Le;rrn to perform timing analysis at each step of the design.

('ourse Outcomes:-
'l'lic sludents will have the ability
I -i-o 

apply knowledge of mathematics, scienoe, and engineering.

I 'l-o design and conduct experiments, as well as to analyze and interpret data.

I To iclentify. formulate, and solve engineering problerns.
-i 'l'o 

Lrse tlie techniques, skills, and modern engineering tools.

- '"r1,
.: Li "r.ii' i'1,;'3,i, .,..1. !

Si'll:ibiis

i Nrr'-i

iievieu, of Basic Digital Logic Design:
I )ecodcr. Structured Logic Implementation,
Fitrite State Machines.

G-h+
thai*Per;;'

Board of $tudies
Snri Va ishrrav Vicj vai: r': lh Vishw avid yala';a

Combinational Logic- Multiplexer, Demultiplexer, Encoder,

Sequential Logic- Latches and Flip Flops, Registers, Counters,

sr lli.l1..('l-
(r()1)t.

Cate-
gory SUBJECT NAIITE

TEACHING & EVALUATION SCHEIlTE
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S h ri Vais h n av Vidya p eethVis hw avid y alay a, In d o re

UNIT-II

Overview of Digital Technology: Logic families, Reading and understanding data sheets, Interfacing
Fixed-Function Devices, TTL/CMOS, Glue logic, RAM/ROM, Programmable Devices, PROMs, pALs
and PLDs, FPGAs.

Introduction to VHDL, Language Constructs, Modeling Style, Assignment Structures, Delays and
Continuous Assignments, Assignment to Vectors, Operators, Structural Description, Organization
of the Structural Descriptions"

TJ.\I'T-tII

-i'iiroughput, 
Latency, Setup and Hold Time, Pipeline, parallel Design,

Design for Area-Rolling Up the Pipeline, Control Based Logic Reuse, Resource Sharing , Impact of Reset
on Area, Design for Speed- Parallel Structures, Flatten Logic Structures, Register Balancing , Reorder
Patlis, Design for Power- Clock Skew, Input Control, Reducing the Voltage Supply, Dual Edge Triggered
Fiip Flops.

UNIT_W

Iligh Level System Design: Abstract Design Technique, Graphical State Machine, Hardware Software
Co-Design, Clock Domains- Crossing Clock Domain Problems and Solutions, Gated Clocks,
static Timing Analysis- standard Analysis, Latches, Asynchronous circuits.

UNIT-V

Coding for Synthesis- Decision Trees, Priority Versus Parallel, Full Conditions, Multiple Control
Branches, Traps- Blocking Versus Non Blocking, For Loops, Combinatorial Loops, Inferred'
Latches, Synthesis Optimization- Speed Versus Area, Resource Sharing, Pipelining, Retiming,
Register Balancing, FSM Compilation.

'i'i.x]'BooKS:

l. Aclvanced FPGA design:Architecture. Implementation, and Optimization, Steve Kilts. Wiley,2007
:. Stephen Brown and Zvonko Vranesic, Fundamentals of Digital Logic with VHDL Design , McGraw.

Hill Higher Education, 3'd edition, 2009.

iiEIIIiIIENCE BOOKS:

i . Jolrn F. Wakerly, Digital Design, Pearson Education Asia, 3rd Ed.
:. lVI. M. Mano, Digital Design, Pearson Education, 3rd Ed.
L C. H. Roth, Jr., Fundamentals of Logic Design, Jaico Publishing House.
-i. F-letcher, An EngineeringApproach to Digital Design, PHI.
5. .1. M" Yarbrough. Digital Logic, Thomson Learning.

i-{} oil ?',
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Name of Program: Bachelor of Technology in Electronics & Communication

r,.g.,raiain - r..rir.j- rtrt.ri,Vl...n"i Cui.r.,r Sti,a.,rt n.tit i": l) P'.ctical: Cl - Credit.

*Teacher Assessment shall be baseci lbllorving con-rp.ttents.. (JLriziAssignmetlti

pro-iect/Participation in class. giVen tlrat 11t) colllpollerlt shall erceccl tr-tore thatl l() rllarl<s'

Course Education:rl Obiectives (CEOs):

The course will provicle unclcrstzrnciing ol' open loop ancl closccl lotlll s1'sterlls' Stuclents will

unclerstand the stabilitl,. time ancl fi-ecFrelrcy donrair-r r(lspollses o1'flrst atrcl scconci orcler svstetlr

inpr"tts.

Coursc Outcontes (COs):

After the succcssl'ul cotrr;lletitltl o['this coLlrsc stttcletlts rvill be able ttr

l . De*o,strate the u,cierstandiug of basic elelreltts ancl mociclilltt o1'thc c()lltrol s)rstetlr'

2. Determiue rnathe ntatical models ol ph1'sical svstell'ls'

j.AnaIyzethcstirbitit-vintinreclotlailtanclfrc.clttettcvdcltnairt.
,+. Design tl-re controllc|s ancl L-ol-llllellsiltors 1'or thc s-vsttltlr.

Syllabus

I.lnit 1

Introcluction: [Jasic Elellrents tlf Control S)'stetr' Open ioop ancl Closecl Ioop. s1'stt'tls' Dil-ltrcrltial

cquation..r-raus1-er fir.ction, Mocleli,g nr aleciricar s),ster-ls.'r'rarslatiorar a,cl rotatio,al

nrechanical systelrs. Block cliaqraur rccliction'l-echniqUcs. Signal florv graph. ctlttstritctitltlal atlcl

rr irrliing collcept o1'ltc servtllllotor'

tnit2

Tirne Domain Analysis: Statrc]arcl test signirls..linre reSp0llSe o1- tlrst ilrcler.sl,stettls. Clraracteristic

i'-qtlatioll of I.eeclbacl< contrcll s),Stenrs. 
.[l.arisierrt 

lCSl]()llSe of sectlticl ()f(.lCl.S\.StCtls. 
.litlrc 

clcrtllaitr

s'ccilrcati.rs. Stcadl, stirtc resl-l.rse. Stcacl)'stete errors atrcl et'rtlr c()llstallts' P' i'}l' l'D arltl ['lD

C'ttnt ltcti sitt icltl.

L,
1'E.\(ll I l\(; .t Ir\'.\1.t .\'l lO\ S(ll I Il\l []

t r ll.t l.t('l
COI)l.l

( lr(cl-1o11' !il lt.ll:("1 \,\\ll!

ilu.()t{\ | t'H rt t tt rl

I'h I'
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Unit 3

Stability Analysis and lioot locus:'l'he conccpt oi'stability - Routlt's stabilitl' critcriotr:

clualitative stabitity and corrditional stabitity. limitations ol' Routh's stabilitv. '['he root locLts

concepl: copstruction of root Ioci. eltccts of aclcling polc's atttd zcros t() C(s) I-l(s) otr the root loci'

Unit 4

Fretluency cl.mai, Anah,sis: Frecluency clorrain specificaticlns: Boclc clia-gratlls. clclertlirlatitln tll
l.,.eqi,enc1, domirir-r spccifications aricl Phase rrargin ar-rcl Cain nrarsin. Statrilit,v Anall'sis tl'oirt Ilode

plots, poiar plots, NyqLrist plots Stability Arralysis. Corrpensation techniclr.tcs: l-ag. L,cacl. l-ead-[-ag

Controllers design in fiecluelrcy l)omain.

Unit 5

State Space Analysis of Clontinuous Svstems: Concepts o1'statc. stntc variablcs atlrl stete troclcl-

clerivation ol'state rnoclels [l.orr blocli cliagranis. Diagonalization- Solving the ['itl-tc itlVarialll state

Eclurtior-rs, State'['ransitien Matrix o,.l,1 it's Propcrtics. ('oncepts o1'C'orrtrollahilitl lltlcl

Observability.

TEXTBOOK:

.l .Nagrath a'cl M.Gopal," Control Systerl L'.nginecring''. Nctv Age lrltcrrlalitlrlal f'trblishers' 5th

Ilclitiorr. 2007.
M.Copal,.'Control Systenr - Principles and Design".'lata McClau Hi1l.2ncl I]ditiorr. l00l

REFERENCES:

Benjarlin.C.Kuo, "Ar-rtouratic: control systenrs", Prertticc Ilall o1' Irlclia. 7th L'ditiorl' ] 995'

M.dopal.',Digital Corrtrol anci Srarte Valiable Metlrods".2nd Edition. i'lV1ll. l()07. SchaLrrl's Outline

Series, ,.Fcec.lback ancl cloutrol S),stenrs". Tata McCrau'- Ilill. 1007

.lohn.l .D'az,zo & ('olstartrinc ti.iloupis. "[.ineirr t:onlrol sYstctll arlailsis allci clcsigtr". 
-l ala \4c(lroti'-

I lil l' lrre" I rtt'ls'

4. Richarcj C. Dorf & p6bert Il. Bishop, "Moclcrn Control Svstcllrs". Ac{djtlorr \\lcslcr - 1999'

List of Experintents:

1 . 'l-o gerterate step resllollse ol'a tt'ansl'er ftrllctiott'

2. 'fo getterlrte irllpttlse respolrse of a trarlsf-er l'lttlctiotr'

i. To getteratc ral)1p respollst- tll a tratrslcr flrrrcliotl'

4. -l-o ileterrrire the torclLre spced cJraractcristics ancl llanst-el lirrtctiotr r.ri'lr D(-'servot.lttrtot .

5. -[o araly,z-e lhe charactc-r.istics ot'a sn.rali r\C'scrvilmolor ancl dclerntit.tc it:; I|atlslL'r l'ttrtLiort.

6. l-o rleteglipe the transiepl ancl fi'eqrrency rcsllollse ola secottci orclct slstctt.t.

j. To analyze tlte lterlbnnance ol'vari()us types rtl'coutr()llcrs usetl to cot.tlt'rll the tellrllcretttt'e tllatl <''r'etl'

g. '[o rinalvze the stability rrsing NyqLrist plot tiortt a trarlst-er lirrlctitttl.

9. To getterate root locr-ts li'orn a triirlsl'er firrrctitlll'

10. To analyze the stability using Bode plot lt'tltlr a tratrsl-er lirtrcliorr'

I 1. 'l-o .nalyz-e thc pcr-forritanceiharactcristics ol-anltog Plt) ('orrtr ollcr Ltsirtg sitrrtrlateti s) stc-ll)'

12. 'l'o clesign clifterclt r,-.i,iscacle ct'rrr1-rcrtsatit)lt lrel\\orli lbr I giVcll sYStclll.

-rqqh --= \ /
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Shri Vaishnav VidhYaPeeth VishvavidhYalaYa, Indore

: \ante of Program: Bachelor of TechnologY in Electronics & Communication

. t B,l I-(lI'
(.ODE

B til611

L.gfifi Lk-"r#l^i;,*#ffitu,. G"k]."r-Str-rclent A;i;in'' i' Practical. c - creclit;

rTeacher Assessment shall be l"rasecl following coulpollents: QuiziAssiqnnrcttti I)roicct/Participatiorr irl

r-,:rss. qiven that no coll']pollerrl shall exceed nlore thatl l0 rrarl<s'

(- o urse Eclucational Obiectives (CEOs):

l. fo l<"no$, abor-tt the t,vpes (.)1'trat.,scjucers allcl ciislllal sVsfcllls associrtecl ri ith it'

]'.[.ounclerstatrcltlrefitnctitltrclfDataAccltrisitiorls\,Stell1.

j. .l.o gairr inlormation about clala acqLrisition, data logging ilncl applicilliol'lt'11591i5orS itl conclitiott

lrascd ttitltt itori ttg.

+. -l-o learn about ct'rt-ttmunicati0tl clevices usecl ill Data '\cqLrisiliotr :;r'stctl't '

C'o urse C)utcomes (COs):
1 lie stttclellts rvill be able 1o

i. Su,rn-iarize t6e w.rl<ing ancl cclnstruction olscl.lsors nreasrrrittg r,'tritlLts phr sical paranleters'

l. Or-rfline operatiolts ol'various clata acquisition atrcl trattsnrissiotl s\stct't.ts'

rt. Distinguish srnart sensors liorn normal sensors by thcir operiitiot'l attcl cotrstrtteli0ll'

1. ('tassi1,v variOrrs sensing trethocls Used irl corrdition nrtltlitoritlg'

SYLLAIIUS 7hr.
T-\IT-I
Irtrocluction to Dispray Systcrn: Se,,cr-r segmerlt. D.t,iatrix- NrLrrtiirrercd' (loclc colrvcrlcr'

tcD(const^rction ,principre). prasrna un..r ,rlio*. clispra1,,s. Nirie 'r',rbc urrci irs ,ri,ciple' ol'Ell '

Discharge tubes. applicatiorl of display s1-st",.,-.,s,, iritcr.[Icirlg ll,itll l,f:[). irllt'riaCirlg. rl'itlr l,(.D.

I 0lt r.
L NIT- II
[{ecr-rrclers: (]arvarro.retric type. Nu, type. potcntioureter t'pe. st.l-' ('rr..r't. a.cl circular charttl'pc

.\lagrletic tape recorcler. prirrcipl. a, np.,,tion. Digital tapc tccortlcts. ()lliictrl St()lilgC disl<. recorders

applicatious in data acqr-risitio, s-vsteurl compllter Jontrol intr.clucti.rr: Nccd ol ctrtl.tpt'1ct'itt ri etrtrtt'ol

'I1.1.\( lIl\(i & ti\.\l I.\'l l()\ s( lll'l\lll

SUBJECT
NANIE
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Shri Vaishnav Vidhyapeeth Vishvavidhyalaya, Indore

loqqers- Supervisot'v colnplltersr sten-i-Functional block diagrarl o1' a corlrpltter control svstelll-Data
control.

T]NTT-III
Ce,eral -l c[epretric Systerns: lapcl line & RIr telentetry.,,,.,ltrg.l. eLn'r't'nt lnt] l)osiliot't tcicnretr)'r.r'ith

feeclbach meclranisnt, I{F- tclemctry, Aruplitr.rcle rnoclulation . FreqLtcncr ntotlttlatiott . Pttlse tlloclttlatiOtl.

pLrlse amplitr.rcle rroclLrlation. pulse code urodulation. Microrvave channels. [{lclio ittli"'l't'anstuittirrg arrd
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Data Acqr,risition System(DAS): single channel ancl nrulti chattttcl" Iittpct'\listit'r colltroi ancl clata

accluisition systcnr(SCADA), data accprisitiorr slstenr arr)l.rnrl nricroyti'occssot. t.tticrtt ctltitrollct'ct PCl.

Introduction to PI-Cl: Evolution of'PLCI's - Seclucntial ancl prouratltnltblc cotltrollcrs ,{rcliitccttlre-
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logic - Ladder logic. and its IIIEE standarcl..

trNIT-V l0hr.
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-123 applicatiorrs GIrIB/lEFlE-488 standard cli-eital interIace rrse. purallcl contnrttt'tication applicatiotrs itt
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4. lmpleurent Virtr-raI lnslrument (Randonl Wave ArlalVzcr)rt ('otrtrol its

by adding Time DelaY.

5. Develop Viftual Instrument (Random Plot

calculate the mean values of Plot'
Arralyzer) lirrcl Also aclcl

6. Design a I IMI ol Pt,C ursing [-abVieu''
'/. Develop HMI gsipg l,abVierv fbr Fahrepfieit ("1':) tg ('clsiLIs 1 t )'

8. Desiglt a table to crczite clata loggirrg'

9. Write a program for table o['2 r'rsing loop'

10. Design a HMI to display sine rvave

\\iavc plot SPeed
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