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Shri Vaishnav Viclyapeeth Vishwavidyalaya' Indore

Name of Program: Bachelor of Technology in Electronics & Commtrnication

BTEC5OI

Legends: Th - l-ecture; T -Tutorial/]-eacherGr-ricled Str-rdent Activit.v; P- Practical: c -cre'clit:

,FTeacher Assessment shail be bzrsecl lbilorving cor')rporerts: QLriz/Assigttrrte,t/ Pr.iecti Participatiorl irr

Class.giventlratn()Colllllol,lerrtshallexcecdtllorethatrl0rnarl<s.

Course Educational Otrjectives (CEOs) :

.1-o 
provirle a theoretical & practical kr-rorvledge oIN4icropr()cessor architccture. irrterfhcirrg atlcl assetll-

b t1- I arr gLrage pro gralr Ill i n g tec htl i q trcs'

Course Outcomes (COs):

.\fter completion of this c:tlursc thc

knorvlecige, skills ancl itttitirdcs

l-he students rvill be ablc to

studctrts are cxPccletl ttl be ablc ttl cletl-totrstrate tbllorvirtg

1. Demonslrate knorvleclge of the arcrritecture, orgarization arcl operati.rr or rnicroprocessofs (8085

a'd 808(t). peripherirls*ancl ,rc,.,rories lvpicallt' iirterfacecl u'illr tricrtlllrocessol's'

r. F_recute asscrrbrl,, largrraue progranls'e1.ficicrtl1,,filr solvirrg problcirs b1'r-rsirg i'strLrctiri, sels r{-

m icroprocesstlr.

-:, l.,se an lntegrated Developnrent Dnvironrr-ren1 (lDI-,) as lr u-roclcrn so1'ttt'Are tool {or tl]icrtlllrocessor

.tncl er:):tbedcjed systenrs developrtlent. (Application &Synthesis)'

Sr llabus

I nit-l
8 0tl 5 \ 1 ic roprocessor Arch itcctu re :r nd I nterl'acin g

rrtrtrcir,rctio, t. rnicroprocessor. g0g5 uricroproccssor. g0g5 pin Functiorrs, Arc'itect,re. Register Set'

Flac classilrcation. ALLJ and control & tirning unit. Menrory Interfacing, Ittterlacing lnptrt otrtpLrt De-

r rce s. \lemnry-wuffi l/O. 'f imirrg di.grarrt fbr l/tl and memory reaclirvrite c1'cle'

I nit-II
-\dclressing Modes ancl Instruction set

\.i.'lre ssirrg Modes of 80s5 Microprocessot" l"*t'.t'g1io11

i n strrict i r-rn s : Data transl'er. Arith rlleti c, [ .o gical, Ilotate'
Irortritt. ()llcocle atrcl operattcl' illassillcatiorl of

Branch atld tl"iachitte Control ill'rtrtlctiolls'

\
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tlnit-III
I ntrocluction of 8086 IVlicroprocessor

\rchitecture o1-g0g6 Microprocessor. BlL.l arrd EtJ. pin diasrrnr. r'e!.ist.'t'ot'qatliz-atioll' l1-lcnlofY orqani-

zation, Segme nts. ntaxi,r.,uur auci trlininrutn tnclcles. Itrterru;lts o18086'

L.lnit-lV
Adilressing Modes antl ALP

I,.,structiorr fbrrnats, aclcir.essi,g rr.des.80ti6 assem[r11, l:rrgr.rage programrlling trsi'g Instrttctiott set of

g0g(r Microprocessor: data transftr. instructions. arithrrctic instrLrctious. ht'atlclt instrltctitltls' loo;ritlu

irstr.r_rctiorrs. NOp ancl ItLl'instructions, llag marripulation instructic'rtts. logical instrutctiorrs sliiti and

rotate i nstrltctiotrs.

tlnit-V
Peripheral deviccs ancl Interlacing

pl-ograurr.pablc irrprrt/oltpLlt ports 8255A: (ltlrrtrgur:rtiorl. Mocles ancl Operatiotr' Progratlrtliablc itlterval

tirrer g253, l<el,boarci/displav controller 8279" Ilrogranrnrablc ct'rt.t'tt.t.tttt.tication inlcrlace 8251 t'lsAlll"

DMA controllcr 8257.

Tcrt Books:

L I{amesh S. G:ronkar,',Microprocessor Architecturc. [)rograrrt,itg ancl aPplicatiotr *'ith 8085"' 6th Editiort'

Petttatr ltltet'rlational Publishing. 20 I3'

Developrrent of 8085 assetnblY

8085 interrr-rPts, RS'f, RlM, SIM

Time Delay Progranrs.

l)c-ltl'Soll liclr-rcatiorl, 2008.

-r \dithr a P i\4athr-rr. "lrltt'ocluctiorl to N4icropr'occssor'

Llohn UlI'enbecl<, "Thc 80x8(r lratlilies' Design'

F JLrcation. 2002.

List of ErPeriments:

L)t.,:lrrp Erecltte a l)rograllr '-

IapgLrage pr()gri]1ts. Corrcept ol' stack atlcJ Instritctitlp related tcl staclt'

instructions. Subroutines ancl corrclitional call irtstruction' Coitnter and

Progranttritrg titrcl I Iarclu'are". 3''l Ilclitiorl' 'l'atal0lt).
l. Douglas V. Ilalt. "Microproccssors anci Itltcrlac:ing:

\lcCrat,r Hill i'Lrblishers. 20 I 2'

References Books:

I \. K. Ray,ard K. M. Burchardi".,lntel Microl)rocessors Alchitcet,re ['r'ogt'ltttlltlitlg arrd I,terfircing"' 3r'd

[].lition. NlcGraiv llili Irltematiorlal lrditiorl' 20I 2"

I Brrrr B. 13re1. " t.lie l,tcl Micropr-ocess.rs ,\rclritcctr.rre, I)r.srat't.t.tirtg Arlcl lrlterlacing"' 8tlr L'clitiorl'

. 3rd Eclitiort.'l'ata N4cCrarv tlill PLrbiishels' 1001'

Irrogralrrl-rilrg ancl lptertircirts". ird E.clitiorl- Pearsotl

l'o ltto\'c dilta ll'otll orle registet'to irtltlthcr.

: -l'r.r lttove itrlllccliate data betweelr cliflcrerrt leqistL-r\'

: I-t,r :rddiliult rlltl stlhtlllcli()ll'
/r-
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Shri Vaishnav Vidyapeeth Vishwavidyalaya' [ndore

-1. Folrrrtrltilllieetiorr.
5. F-or divisiorr.
6. Tcl check rvhether giverl rlo is odd or eveu'

1. l'o tr.a,sler a bl.cliolclat. fiotl't olre lllcllrOf,v ltlcatiorl to a,tlther l1len.lor) ltlcatiort'

8. l'o aclil tr.vo 32-bit nutllbers'

9. l-o add 2 decinral trtlt.tlbers in BCD fbrmat

10 fo convet't data lL'ottl gla-v code to bitllrrv cocle'

i i r'..l cottvert data fl'otll binar,v ctlcle ttl gra'v code'

12. Basecl on 8 bit Logical instrttctiotrs'

li. To sr-tnl itltegers thrn 0 to 9'

14. To cor-rnt tre[ative values irr giverl blook of data'

iS. fn il,d the i'tatlest trlttrlber tl-oul atl array olN t'tt-ttnbers 
.

1(l'Develop/ExecuteaSlrbrotttirretclfindthesqr'tarctlfr.Iivenirlteger.
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Shri Vaishnav VidYaPeeth

Name of Program: Bachelor of Technology

Legends: L - Lecturet 'I - -ltttorial/-f'eacher cLriclecl Stttdent Activitl-l P Practical' c - credit;

*Te:rcher Assessment shall be based 1oilo*,ing co*p.uerts: QLriz/Assiqnrtietlt/P.oiect/Particillatiorl 
in

class. given that lto cotllpollerlt shaIl exceccl t.utlre thutl l0 t]larl<s'

Course Etluc:ttional Objectives (CEOs):

The sLrb.iect ait-l-ts to provide the stttcient i'r'ith:

l. To i'rpart funciimenlal concepts in cellular tcchrologr'. r'roclels o1'rnobile radio chantlels' ctlt.t-tt.ult-

nicatiotl technologies aclaptccl and rvirelcss tretu'orl<s' . ,, , - - r .--
2. Be accl,aintecl ,vilh clif f'ercnt iuterl-crcucc lLrctols inl'luencing celIr-tla| arlcl tltilbile colllllltllllcatlol.ls'

3. .fo erficientry,r:se the bacr<groLrncr bchincr crevcroping di1't'cicnt parh loss ancl/or racrio covcragc in

ce I I r"r lar ellv i ronnletlt'
-1. To expose the stuclents to thc urost recent techn.,logical clevclopLnents itl nrtlbile coll-]mLllllczltloll

sYStems.

Course Outcomcs (COs):
l. St,clerrts *,ill get farniliar ivitli cellLrl:rr terntinolog,y as n-robile statit'rt"t. base statiotl atld tlobile

telepl-rone switchir-rg ofllce' 'rn ur.dets fbr urobire raclio charnel.
l. Develop the capability to alralYZ-e alrcl tlesigrl propagattt

l. Learn hor,v to reduce co-chantrel ancl non co-cltatltrel iutcrltrettce'

.i' Ktlcrrv abotrt inrpletrrentatiotr of digital ce[1ulat. S,YStel-n,

Svllabus

-. ;i lll "',:,i .i'qi;, ,

"t-r)L;

i'+ri VishwavidYalaYa, lndore

in Electronics & Communication

L-NIT-I

Introduction To Cellular N'lobile SYstenls: l'irllilatiorls of

B as ic Clel lu lar Systerns. Perforttlarlce Clri telia' ['l lr icluetress of

LellLrlar S."'sterni' Analog & Digitat CellLrlar Sysletns'

T NIT-II

celrurar concept: crorcept or lrrequenc' I{eusc. cro-chan.er Interttrence l{eclucti.r Ireetor' Dcsired

C I in An Ornrri-directitlnal Atrtetltla S1''itn''' Sectoring arrd Cell Splitting' S1'sterrt Callacitl"' Trtrrlking

arcl cracre of Service (Gos). co,cept o{.HanclotT. 
't'ypes or IIa,cloi'r'. (},eLring o1'l-la'c1otf

Convetrtiotlal Mobile T'elephorlc S)'stem'

N4obite Radio Irtlvirotrtnent' Operation oF

TEACHING &EVALUATION SCI-IEME

SUBJECT NAME
SUB-
JECT
CODE
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UNIT-III

ce, coverage for signal:rnd Traffic : Sigr.ral l{et'rectiorrs irr Fl.t a'cl llilty'lerraiti" Llff'cct of Iltt-

r.r.ran Made Structures. phase Diffurence il,.;.;,-, Direct and Relrecte. patlis. Straigrrt [-irre Path l'oss

Slope, cenerat t-ormr-rla lbr tr4obilc t"opagrrtio,r lJetween I )'tl]-it:d 
tttlll:l'1.:t"r wiitcr ancl Flat opetr

Area.Near-itliincll-orrgDistatrcePrtlpirgrrtitln'N4obilctoMtlbileProl-xigalton,

UNIT-IV

Interfercnce i, Ce[urtrr Mobile System: co-cr-raurer Interf'ere.ce: Desigr-r o1'an onrtri-directional Atl-

rerr.a Sysrem and uirectional Arren'a ;;;;". i.;rn,e111B the Antenna t'r'e ight. porver cont*l' Redtrc-

tion in ctll by -l-ilting Arrtenna. u,-,',t',r.iio Pattem L,ltcct' Nt'n ('o-channel ltrtcrltretlcc: Acl'jacetrt-

channer rntcrtere^ce. Ncxt cr-ra,ner t,.,t.itc,.n." ancr Neighboring ciha,nel Interf'ere-ttce' Near-[r.cl'ar-

Irrtl lntctl'cl'cllcc- [)il ersitr Rcce ir ct'

Frequency Management, crrn,nel Assig,me,t: rrr.ccl.uerrcv Manage:"..r]:. Frcc*re,c1'-S,ectrLrm tJtili-

zation, Set_r.rp cha,r-rers, Fixed crrra,nel i'rsignmert Sc'hcnrc.s. r)ynn-nric crhau*e l Assigurnc.t Scherrcs'

IJNIT.V

Digiral cellular svsteur: v]:lll,trl.. Acc.ss 'Iechtricltrcs ' I]L)N4Ai IrDD' I'DN4A/'tDD' CDN4A' sDMA

anrl OFDMTA/sc-r--'DMA/soFDMnlvrix,ro. 
clSNl,.Systu.r.'.,.rt,l"r.,it"ctLrrc. 

(lSNl {{ailio S'bsl',stcnr' ciSNl

c'hannc['types.l-ro,.,-,.Strutctrtreltrcslvl'signall)roccssitiginLiSN'l'cPRSanclL-'DCll-'

TBXT BOOKS:

r. wiriam c. y. Lee. Mobire c.eilLrlar'relecor-r,u,ications: Aral.g a'd Digital S1'stet,s' 2'"1 Ilditiort'

-l-ata McGrau' Ilill Pr-rblicatiorr' 1995' 
ciples arcl Practice. 2'"1 l'.tliti()rr. Pearsoll /

l. -lhetlclore S t{afpaport' Wireless Ctltltnutricatiotrs: Pritr

PLll Pubtication, 1996'

I{EFEI{ENCES:

l.ltiSahaIv{isra.WirelessCtltrrmltt-ticaticlttsitliilNetr'r,clrlts:3(j
\rc(rrau' Hill l'Lrhlication' 2013' 

. Sprirger
].CorclonL.Sttrber.I,rir-rciplesclf.N4obileCt.tt-t-ttt'tLttrtCattclt-ts.
l. \\,illianr Stallings. 

i.wi,"l.r, clornmunications atrcl Netrvorks'".

rncl []e1'tlncl. 2"d lrclition''fata

'Intcrntttiotral 2'"1 Edititln' 2007'

2'"1 Irclitit'ltl. Pcarstln Edur:iitiiltl-

1005.

+. Siesnrurcr M. Itecr, Matrrias K. wcbcr" Malc.lr, \\1. oriphart- "A'l*r.oc'l,ctiorr to (iSM"' Arteclr

I loLrse PLrblishers. I998'

/ \ .r\ rr [thE-\_--l 
I

&:.. "' : -'.* .1 { 1:('-':'-'::II 
Ei'': ' ':;

r.1 *. ,-i ,, ' d"i'
il'li'"t 1 :':' ;ii-

Shri rJa!shnav VidVaFer:th
Indore

t

'lir.:r
;.ishs",e vi;ri,rl:

..\a/

._,..;lll'1,?-,

'i a!" :"r9
1.'' k, " ' I-\

;;;i.;



I'[.\(]l Il\(; & l'.\'.\1.1.' \ l lO\ S('Il l!] I Ir

str1l.lli("1'N,\llt'lS L r l:t.l ll( 11'

('()l) Ii

Pl{.\( l-lcl.\l.

,=:-.,.; e,

/..
'.r'=

-

t
,t' c

-

a

't-=

7.>|,'.=)

Digital Communication

".ii,I";';,ii,*ri; Shri Vaishnav Vidyapeeth Vishwavidyalaya, Indore
' 

...,"1r+

Name of Program: Bachelor of Technology in Electronics & communication

Legencls: Th - l,ectr-rrei T -TLrtorial/l'cachcr Gr-riclccl StucletrtActivitl'; P- Practicitl: c -(rcclit:

*Teacher Assessment shall be basecl lblovr,ing conrllonenls: QLriz-/As:;is.trtlretlt/ [)rqiect/Participatiorl irr

Class, given that llo colllpollent shallexceecl more than 10 nlarl<s'

Course Educ:rtional Obiectives (CEOs) :

I . LJntierster6c'l basic c6rr-r',rllrltretrts ol digital ctltntllittricati6tl ll1'stenls'

].Desigrloptitlrlttlreceivers{tlrtligitalnltrclltlatitllltcclttliclues'
.t. ,Analyze the c|ror perlbrnlittlcc o1'cligital nlotlltlittitlt't tcchlriLlLlcs'

i l)esign digital c.n-rntttrticariort.yit.,'t-.,, tt,clcr gi'etl pt"u"'" speclrltl atlcl error perfbrnlatlce

cclnstrains.

Cortrse Outcomes (COs):

\licr sLtccesslr-rll1' c:otnlllcting the course stLtclctlts u'ill be able to

l. r)e1rre Sa,rpli,g thetlreur arcl exprai, rhe var.i.us aspects o1'sarrplirg thc.rcnr'iz-. Aliasirrg' signal

tlistort ioli.
r. lrlentif.r,and er,lai, the techniclues used for u,avclbrur c.crins r,'iz. I'rrlse Amplitr-rrle N4otl'latiort

1P,\\4) ar,d Pulsc Code MoclLtlation (PClN4)'

r. Descrihe clif1.ere,t cligital moclLrlatioir schemes. ancl comPnre acl'atrttrgcs ancl clis:iclvarltages olezrch

as applied to baseband sigrral'

tnitl
l.rr..lLrcrio. t. Sa,rplirg. S;lcctrunr ol' Sarlpleci Signal. Aliasing. N1'qLrist critet'iorl' Sigrral

R:c.,srr.uctio, fior, Sa,rplecl Signar, [)ulse A,rplitu,l. Mo.l,rlatiott. Qirarltizatitl'' L]rlitirrtr-i Qrtantiz-ers:

\lirinse ancl Midtreacl, Quantizatiott troisc. t,loi'cl Max QLrantization Algorithm' Pttlse L-ocle

\lrrtlLrlatior-r. Non urrifbrm e,a'tizers. Delta Moclulation. Dil'l'ereirtial Ptrlse cocle ModLtlati.n (DPCM)'

t nit II
t Lr.rLrlrtire clistribLrti.rr l,unctiorr, probabilitv clersitv lirnctio'. N4ctttl. V:tri:tllce and stltnclat'cl deviatiotrs

i :t r.rr l.cut. Lrror prol-rabi l ity'. Ptln,er S pectra l clett sitY o1' cl i gi tal clata'

t nit III
i-r,rsrc tools of Digital comrrrunicirtion.'l'rirrrsLrissi0n i'Lrlse sir:rping" Ilrlu"el spcctrai [);:nsit--v" '{ctlitiVe

L iili.- (_laLrssian Noise (AwcN) ct",anl,,ei, optirnal Recciver"neisigil. signal-to-i\ois': i:)ctver ll'atirr

, (-rR), \,latc1ecl Filrering ([,tFi. Nzlarinirtiri Likcliirood ifvll') liei:civcr" P|obal:ilitr"'of i:.,t.rot"'.
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Shri vaishnav viclyapeeth vishwavidyalaya, Indore

LInit IV
Phase shift Keying (pSK)- Binary pSK. clifl'c|errtial [)SK. ciil'l-crerrtiall)'ettcocjccl PSK. QLradrature PSl.'.

1\,1-ary pSl( and ass.ciatccl prob. ol'[rrror. lfrcqLrcncl,shifi Kcy'ing (FSIi)- [3irrar-v [:SIl (olthogotral ancl

,orortSogo^al), M-ar1,trsK lrucl associatccl Prob. ol'Error. clornparison ol'[]PSI( at-rcl BI-sK'

eLrarlratLrie Arrplitgcle Shili I(e1,ing (tlASIt). NlitritriLrtl Shili Kef ing (VISK)'

Unit V

Svndronre ller.:oiling. {...,,t'1!r' ('t'r,-1cs. (liltivt;itttiottili {-'tldc:r'

Tert lJooli-s:

l. "la,b 
,Schitlir-rg ancl Salra, l,rinciples o{'Courn-tt-tnicatiotr svstetr. rl"l.'1-M.ll, 

]9.15
2. Lathi B.p., Modern analog ancl Digital ('ourn-runicatit-rt-t st'stettls.4"'. Oxforcl Llni. Press' 2010

Ilcf'erences lJoolis:

I . I Inr Lirrs Sirrr,,rr. I)igittrl ( ()lttttltllliclltiilll. irl' Wilur l'Lrtrlit'lrliott' lttl(t'
). I'roaliis. Digital collllrLrllictttiott. j'r'. N4cGrarl' lliIl' 2008

j. H p HsLr . Analog and Digital Contur.unication. ?'"]. Schar:tlr's OLrtlirle scries.20l2'

+. tl. Sl<tar, Digital c'ontrriurricutiott. 2'"'. Pcarsotr lrclucatiorr. 201(r.

List of Erpe rimetrts:

l. To irnalvz-e the sarl-iplilrg proc,ess. sign:rl recollstrLlctine and aliasillg'

l. To anal1,,zc unalos, pulse ntodulatittn schelles (l'AVl. PWN4 & PPM).

l. Generation o{'LJnipolarNRZ. Polar NRZ, tJnipolar ILZ and Pcilar RZ litrc cocles.

-1. Ceneration olMartchestcr atlcl AMI line cocle:;'

5. CorrVersion of arralog signal irlto PCIM fbrnlat ancl its stLrcl,v.

(r. Design lttrcl itlpletlretrtaticttl ol'Delta N4oclulator lbr analogLtc si!nals'

7. Design. irnple ntentation lurci strrcll, ol BASI( MoclLrlator arld cletroclttlattlr'

g. Desiglt. intplententaticln ancl stuclv ol tlPSl(. Ql)SK Mocluliltor atrci cletrodrtlator'

rl. Desi!n. imf lententatictr-r arrcl stucly ol'Bl'-SK N,lodLrlator and cletrrtlclulatot'.

1g. Design. iurplcmerrtltis6 apcl stLr61, ol'multiplercr nncl cle-nrtrltipler,:r of cligital sicnals Lrsing 1'DM

Ad'r'a nce Iixperiments:
J . Desigp ttf irapturi,g c6cles lbr errot'cletectiotl tncl correction.

L Desi,.n. i,tplernentution aucl stLrcll' o{- Dl)SK trtrrtittlttttlr atlrl cletr-]tlclltlator.

-1. Desigl. irnplcnte ntatittn ancl sturll' o{-QANi nrorlrtlalor atlcl cletrloclltlator.

"Y1/

"{llili
; f nL i;";

i,, '! ".'
:lr:fil:

{4 1:'-r""'t'r" "''.-1 -.

blr;i;l'u :': ::l i:;:lir'l;
$l': : i V; i : ii i : ;-r t',; i :i ; :-: i: rl':l ii'J i :; l; w a ri i C'1 : i ;: 

"i;i
lr,Cnre



'l' t::\( ll I I N G & Ir\'.\ l.t',\'l' IO\-' S( I I I lr\ I ll

SIIll,lli(II Nr\\ll-su B.l l,l("1'
crol)u

U)-
.J,i

U

r)ti.\( 1'l('.\1,

,*/

.A., F't. :. ;

7 =-it

>..

/. =*:i-

CMOS VLSI Design

._$llll';03"

i;.,# Shri Vaishnav Vidyapeeth Vishwavidyalaya, Indore
" rt']'*."'

Name of Program: Bachelor of Technology in Electronics & communication

L.g.*I. * L..t*q,h - Tl-,t",",.l/I*lr"'' Cuia"a stuctc,rt ActLvity: P - Practical. C - Credit;

*Teacher Assessment shall be basecl tbilowirg corrl-ro.euts: Q,izlAssigrtnrent/ Pro.iect/Pa'ticipation in

class, given tl.rat no coltlponent shallexceed trrorc thatl l0 nlarks.

Course Etlucirtionirl Ob.iectives (C IiOs) :

I.o irrculcate thc concepts ol.ClN1OS VI-Sl I)esigrr ancl relate its iurportance in todar's sct-trat'io'

-iil irlrpart kllorvledge basccl otl desigtl tl1'atralos as tvellas digital VLSI circLrlts'

Course 0utcomes (u^Os) :

.\ lier co,tpletion tt{' tll is ctlltrse tlle stucletlts rirc cxpectecl to be ablc t. detllotrstrate fbllow tng

linor'r'ledge. ski I ls and attittrcles

I he stuclcnts rvill bc ablc to:

i . Demonstrate the working attcl clcvice physics relrtecl to cl\4oS'

l. Desigrt circuits based on combinational logic'

-1. Design analog circuits relatecl to CIMOS'

-1. L)rarv stick cliasranrs ancl design ln1,outs 1br tiil'Ierc-nt tleviccs ancl circttits'

Sr llahus

I-'nit-l

Introcluction / orient,tion: vl,SI Desicn flor,\'. Y- clrart, StrttctLrt'ecl design strategies: llicrarchl"

Regularity. ModLrlarity and l.ocality. Desi!n Methocls: Microprocessor'/DSP- Ptogratntlatrle L'ogic' (iA

ard SOG, cell traseci clesign. [rr-rll custor-n ti.sign; Platlbrni ba.sccl clesign/SOC" Desigrr I]ci'rtrorr.tics'

I., nit-II

\loS Tr:rnsistor 
-fheory: MoS clcvice ecluations. Seconcl orrlt'r cl't'ects: Nlobilitr clegraclatioti atld

re.locity salurati.rr. 13ocly el]ect. Srrort chainnel clltcts. Ntrrroiv r'iclth cItects c'NloS Ittvcrter D(]

characteristics-vl c-lharncteristics. Ileta ltatio el'f'ects. Noisc lvlargin. Scaling - 'l't'atrsistor Scalirrg'

Suppll' Voltage ScaliniI. lntercotrtrect Scalirlg'

tnit-lll ..r\ r . .. r.r r:,
Dela' antl lrorvcr- Cl,,siclerrrtions: Delar,Dc{rrritiuns.'l-rartsicnt respollsc. RC Delal nrtlclel' l-itlcar

>_-_

,;l--LL
L_LL.L.L.L.LLLLL.LL.LLLLLLLLLLLLL.LI

( latcgorv
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Dela' Moclel. C'MOS t,ogic ir-nplcrlentations and Logical Eflbrt. [)orv'er L)efirtitions. [)r'tllittlic Porver.

Static Pou,er. [-atch Lrp triggcrillg arld prerelttiotl.

t nit-lV

CMOS prncessing Technology: Wafer Fornration. Photolithography. N-rvell pirocess" -lrvin 
tr-ri-r

Irrocess. Stick Diagrarrs. lay,'or-rt design rules. CMOS process elrhancetrletlts.

tlnit-V

Analog CMOS design: Introcluction to :rnalog clesigrt. Crtrrent Mirror. Singlc stagc arnplilier:

Cornmon sollrce rvith iliocle. resistive ancl current soLlrce ccrrmec-tec1 lozrd. Source firtlorvcr. Dilfere:ntial

a,rplifiers. Frecluency response: Miller ef-fect, Association ol Poles with troclcs" colrlllol-l solll'cc stage

and source tbllovi,ers.

Text Rooks:

I. Neil H.E. Weste. Davicl Money []arris, "'CN4OS VLSI Design. A circLrits anri svstcrls PL'r'spective".

IV Edition. I'carsort. 2010.

). Neil H.E. Wcste. David Nloner, Harris Ayan Banerjee. "(IMOS Vt.SI Dcsign. A circr-rits atrd svstems

perspectirie"" III Edition. Pearsot-t Eclucation. 200:1.

3. Behzaci Razavi. .'Design of Analog CIMOS Integratc(l C-ircLrits". l-ata McCran,-llill Eclr"tciitiotr.

2002.
.1. peter Van Zaut. "Microchip Fabrication. A I)ractical Cuic'lc to Sclniconclttctor Processitrg". Sixtlr

Edition. McCrarv t-till Proltssional. 20 I 3.

Rel'erences l]ooks:

l. Ranciall L. Geiger" philip ll. Allen. Noel tl. Straclcr. "Vl.Sl Design'I'eclrtriques lbr arralog arrd digi-

ltrl circuits".'fata McCrarv FIil[, 1989.

). SLrpg Mo Kar.rg. yLrsul Lebliabici. "CMOS t)igital Integriited Circr-rits: Analysis and t)esigrr". IV

Eclition. Tata McGrarv llill. 2015.

3. Dopglzrs A. puclinell. Kanrran llshraghian. "Basic Vl.Sl Design". III htJition. Prcttticc IIall. 199'1.

+. S l\1 Sze. Vl-Sl 'tccftrroloqr,. ll t]dition.'l-ata NzlcCrarv-tlill lrclucetiort.2003.

List of Expcrinrt'ttts:

l. IntrodLrction to Iayout EDA tools ancl Techrlologies.

). StLrcly,' of'sticli Diagrar-ns ancl F.trler"s Path.

3. Lay'out clesign ol'[lesistors. C.apacitors attd N4OSlrE'l-S'

l. La1'oLtt Design lbr [-ogic gates.

5. l-avottt Design lor IIal{'aclder attd Irttll aclclcr.

(r. [-avout Dcsigrr lirr Mtrltiplexcr.
7. LayoLrt Design fbr Encoders and Decoders

8. LayoLrt Design for SI{AM.
9. Lavout Desigrr fbr Flip Flops.

10. Layout Dcsign lbr 4-llit MLrltiplier.
I L Str:cly of cli[-ftrertt pacl<agcs arrd []orlcling pacl:;.

\,/G,.uhk#---
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I)tta Clotnln uniczltion--srF-(sis 
\ uc _] T!.,::l_'illlit':]l I 'r" ,--]-- --;:lvltr.'F,_ p,*tti"r ('- cretlit.

,ir-t:,r'+.k*;5,t*'l"ttl,:*f:::,:..1.L'.'lll'ilJil)i1.il:,J;l;;ojict/participatio' 
irr

*Teacher Assessmet , r--.r ,-..,.,-.-rl ,...r1.,r.,: t'att l0 r,arks.

course c)bjectivest. -..,-,.,^, ic tr) (-.ovcr thc r-rrc1erl1,ing concellts ancl techniqucs t'tsed irl L)ata

il.';;;i"-"r rhis sLrbiecl is to ct'r 
t;;r:-i,arciarcls fbr conrtltttric:ttion o'er

Ctttlullttricatic"-l' lr"t tlti' 
-tuft"i"tt 

we,'cliscuss various prtttc

..f itt.t.", type o1'Conrnlt-ttrication Media

Coursc 0utcomcs:
,\ttcr cotlrpletiorr clt.this course tlre str-rdetrts are cxpecteclto bc able t() demollstratc tilllowirlu

knorvleclge. sLllts and Tttitlrdes' The str-rticnt n'ill be ablc to:

1. List ancl de scribe variot-ts clata cclnrnrutt-ticatiotl protocols'

L L.ist ar-rcl clescribl uo'iut't llctworl(itlg statttlrrtls'

-1 . L)escribe atternaiive uetworl<iug. irpprtllrcht's rttltl ttrptrlt't''tes'

-t. Describe uu'it'"'''i'ipo"^nt ttu'iA*"i" tteviccs used itt nctr'vtlrkitlg'

Sr llabus

rcl
L rrit I hir r.rr,. hltttd ratc. I )ltta ttelt

rrrr.clLrcti.r-r to clatzr courr-nurr.ricnticln: conrpo*eurs. bit rate. baud rate" l).ta traustlrissit-rtl- Parallel at

scrialtranstnission'svnchronot'':'l:1As1'nchrottot'tt'o'.''''O';;;''i*tcon1'tguratiou-Pointtopotttt
a.i1 l.roirrt to nruttipoint c,-,r-.,fig,-,r.rtion. topolog)'. trallstllissiorr t.uocles'

lr'li' lira,.,tce nroclel''lcP/lP ref'ere.ce trt.clel' D'rl-'-Dcl-'

e uble tlotlerl.r. X'21 Moclenl' FDDI' lPV4 and lPV6'

t-nit III
Crrnse stioll control' CSMA/CD' L:thernct' tiigital subscriber line AD'Sl" SDSI ' VDSi-'

Irlcis.chro.oLrs digitar hicrarcrr;, lnot|..syln"nr.rinu, 
ciigital i''i*u"n' (sl)Ll)' ['c,,it'ral l.ra*clli.g &

r,rllirrg. I Iandshaking' X'25'

inter liic c. i ri tcr tace s1 attcl arcl s' t-t-ttlcle tl-t s "

1-
3;L.
L-L.
L-
L.L.L.L.
L"L-L.L.
L"LL.L.LL.L.L.LL
L_tL-LLLL



-,';)i.;"': '',
.= .s ;! '6. /,i

: ': ;' ' ,:.".

'r* i.l!,.i 
-i

'. "* ... """

Shri Vaishnav Vidy apeeth Vishwavidyalaya' Indore

t. nit IV ,r N,,.--oarre ".vitr:hir.rg. 
'l-vpes ol crror- s -

Sri,itcrriug tec'uiclues- crircr"rit. 
'acl<et 

ancl Messaqe srvitchirc.'r-vpes o{- crror-,sitlqle bit err.r' bttrst

error. [rrror detcction- Vertical '"tlt'nJnntl'tl-'ttk' 
L'o'-'-gittttiintil t'eclttttcluucv checli' C'yclic

r!-clLlndallc,vchcck.'""n"o""ctiot-l-flarlmilrgcocle'lntcg'l"ttt:'crriccstligital'uetrriorli(tSI)N)"
ISDN services. digirat signals' cligital to ciigital cncodirrgs'

IllJ BNc cor.,rect.r. Netrvorr< ,.,'1,.,fi:-:,.'ii1;,,,).lttli,,..-1]'I"i,.,ll:''il:l 
protoeor' ('t';trtrcetitrg

Der,.ices: Active zurcl passive gutrs. R;;;;.r.. Ilriclges.'rrvo &'['rrree lal'.-r srvitches & caterva\'

.\ st'trchrtlutl rts tratrs I er rlroLle ( ATNt )'

Tert Books:

l.Forouzatr'L)ataCotrrnrtttlicationsatrclNcllvtlt.lring.ll-}:,clition.(lMll).

References Books: 
.' )' l)l[l Lea.ri,g'

! illlllli. fiil1ifi,.:';ilili,:.1.:l;ll;li::,illl'it:'ll:f,il*l:lill} 
lliii; ''j",.'-:i i,lll:"".

l. willia* Sralli,-,gs, f)ata_ancr cr",rp;:; a;r,nrLrriicario,.,r.i'igt.',tr ctrititir' Pearson Llclttc:tltotr'

+. Brijendra Singrr'" L)ata comnr,,,,ri.o,i,]n, arcl Netrvorkr-11l''i''i ccliti.t' 201I ,l-ll l-carttttrg'

; i il^i::;,ur$Hl**:*Il|: l["llHi;,,1\]I;I;::il:;:::i';;l; .r 20 4 pl

,i, 
t;l';::i".ra 

Nctrr.r.l< urr<1 ('.rrrrlrrrrierllllrrr -lrir''t ttlitit'rt' l()t)Q' ('()r)rrrst'Delttrrtt'lcitrttittt

List of ExPeriments:

1. '[o pertbrnr dattt trattst.nission trsing RS-2ttt tltttrl:': 
' -''

). To pertbrrr Syn"l."onous irncl Asyntnl:'t*: lratrstntsslt'rt.t

l. 1-o perforrn Parallel arld Serialtrallsll-llsslon'

-1. To perlorm clata tratrsmissiotr r'rsitrg Fibcl optics'

5. To cletntlnst"t" ptntntols iu clala crlt't-tt"trttuicatitltr'

6. To detlotlstrttte Wirelcss collll.lltllliclttit'rtl'

1. 1'o lruplctuctrtation ol-l{ingtopolog'v trsing D13-9' 
"

8. 1'o peltbmr clata lratrsttlission u'i'-tq Ntttt'ork lrltertitce Carcl'

g..roinlplerrrelltCr()sscablecr:trnectklnanclstraightcirblcctltrtreCtl()11..

l0..lo.r.n,,on,,,.u,edigitalsttbscriberline.ADSl,lorbroaclbanc.lctlntrecttotr.

E3;:rar*"'l qr:' {;turi ieg
Shri V;ishneu Vi li7a ;: teth V;:;Ituvav i eiYa I ;:rlii
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Shri Vaishnav Vidyapeeth Vishwavidyalaya, Indore

Legends: L - Lecture; T - Tutorial/Teacher Guided StudentActivity; P-Practical; C - Credit;
*Teacher Assessment shall be based following components: Quiz/Assignment/ Project/Participation in
Class, given that no component shall exceed more than 10 marks.

Course Educational Objectives:-
The objective of this course is to-
1. Introduce basic concepts of Verilog hardware description language.
2" Describe FPGA implementation of digital systems"

Course Outcomes:-
After cornpletion of this course the students will be able to-
1. Describe digital hardware in terms of its structure or behavior using Verilog HDL.
2.' Configure FPGA boards for specific design need.

TINIT 1

Programmable Logic Devices and ComputerAided Design Tools:
Introduction to design of digital hardware, Programmable Logic Devices- PAL, PLA, CPLD and
FPGA.CAD Tools: Introduction, Design flow, Synthesis, RIL Synthesis, Overview of Synthesis Steps,

Net List Ceneration, Gate Optimization, Technology Mapping, Simulation, Functional and Timing
Simulation, Physical Design Steps- Placement, Routing and Static TimingAnalysis.

IJNIT'2

Verilog HDL Basics
Introduction of HDL, Verilog and VHDL, Top Down and Bottom Up design,Data Flow modeling,
Structure and Behavioral Modeling, Verilog Basic Constructs, White space? Comments, Nets and

Variables, Data Types, Identifiers, Signal Values, Numbers, Parameters.
Module and Ports- Module Declaration, List of Ports, Port Types, Port Declaration, Port Connection
Rules.

UNIT 3

Concurrent Statements
Verilog Operators: Arithmetic,Bitwise, Logical, Reduction, Relational,shift,Conditional, Concatenate,

Replication. Operator Precedence, Gate Instantiation, Signal Assignments, Continuous Assignment,
Delays, Data Flow Modeling and Structure Modeling, Module Instantiation,Design of various
Combinational Logic Circuits i.e. Adders, Multiplexers, Encoders and Decoders.

Nanic cf ilrogram: Bachelor of Technology in Electronics & Communication

strB,,[]cT
C()iii: CATEGORY STIBJECT NANIE

TEACHING & EVALUATION SCHEME

THEORY PRACTICAL
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Sh ri Vaish nav Vidyapeeth Vishwavidyalaya, Indore

Procetlural Statements
Always and Initial Block, Sensitivity List, Blocking and Non Blocking Assignments, If-else

Statements,Case Statements, For Loop, While Loop, Repeat and Forever Loop, Generate statement,

Verilog Function and Task, Finite State Machines- Melay and Moore Models, Behavioral Modeling of
Varioui Combinational Circuits. Behavioral Modeling of Various Sequential Circuits- Latches and Flip

Flops, Shiti Registers and Counters, Mealy and Moore Machines'

UNI'i'5

Test iJench
Verification Concepts, Test Bench Overview, Linear Test bench, File VO Based Test bench, State

Machine based Test bench, Task based Test bench, Self Checking Test bench, Stimulus Generator, Bus

Functiopal Models, Driver, Receiver, Protocol Monitor, Scoreboard, Checker, Coverage. Code

Coverage, Functicnal Coverage, Task and Function.

Text iJo*li
1. Stepirel Brown I Zvanko Vranesic :Fundamentals of Digital Logic with Verilog Design, The Mc

(llau' lli11. Third Edition 2014.

Rele,'tiice ilooks
1. Pr,'ter. \\rilson: Design Recipes for FPGA using Verilog and VHDL, Newnes Publication, Second

ECirion 2016.
2. \i. lvior.ris Mano, Michael D. Cilletti: Digital Design With An Introduction to The Verilog

Fi Di..irearson. Fifth Edition 2012.

List ui'exircriments

StudcLrrs should implement and verify digital systems through Verilog. After synthesis and simulation

the clcsigrr should be implernented on FPGAboard.

1. Design of Boolean functions using gate instantiation.

?, Design of various adders circuits.

3. Design of various multiplexers"
.+. Design and analysis of Encoder and Decoders.

5. I)e siqr') of various latches and flip flops with Preset and Clear capability.

6. Dtsign of various Shift registers.

1. l)rsign .lohnson and Ring counters.

8. Dcsigir synchronous and asynchronous up/down counters'

9. Dtsign of a frequency divider cireuit.

10. Desigl of Digital System based on Mealy and Moore machine

o*^M

--

- U
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ChairPerson

Board of Studies
3lnl Vaishnav Vidyapeeth Vishwavidyalaya
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Bachelor of Technology (Electronics & Communication)

SEMESTER V

Project/Participation in Class, given that no component shall exceed more than

Course Objectives:
1. To teach efficient storage mechanisms of data for an easy access'

2. To design and implementation of various basic and advanced data structures.

3. To introduce various techniques for representation of the data in the real world'

4. To develop application using data structures'

5. To teach tle concept of protection and management of data.

Course Outcomes:
Upon completion of the subject, students will be able to:

1. Get a good understanding of applications of Data Structures.

2. Develop application using data structures'

3. Handle opeiations like sfarching, insertion, deletion, traversing mechanism etc. on Various

data structures.
4. Decide the appropriate datatype and data structure for a given problem. 

- -

5. Select the best algorithm to sotve a problem by considering various problem characteristics,

such as the data size, the type of operations, etc'

Syllabus:

UNIT-I 10 Hrs'

Introduction, overview of Data structures, Types of data structures, Primitive and Non Primitive

data structures and Operations, Algorithms. 
-Characteristic 

of Array, One Dimensional Artay,

operation with Array, r*o Dimeniional Arrays, Three or Multi-Dimensional Arrays. strings,

Anay of Structur"r,'Oru*backs of linear uouyt, Pointer and Arrays, Pointers and Two

Dimensional Arrays, Array of Pointers, Pointers and strings

d StudentActivity; P - Practical; C - Credit;

*Teacher Assessment shall be based following components:

GrfU+
Chhirperson

A---l ^a C4,..li^-

Qui/Assignment/
10 marks.

TEACHING & EVALUATION SCHEME

COURSE
CODE

Category COURSE NAME
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Shri Vaishnav Vidyapeeth Vishwavidy alay a

Bachelor of Technology (Electronics & Communication)
SEMESTER V

UNIT-II 1OHrs.

The Stack as an ADT, Stack operation, Array Representation of Stack, Link Representation of
Stack, Application of stack - Recursion, Polish Notation .

The Queue as an ADT, Queue operation, Array Representation of Queue, Linked Representation

of Queue, Circular Queue, Priority Queue, & Dequeue, Application of Queues.

UNIT_III 8 Hrs.

Linked List as an ADT, Linked List Vs. Arrays, Memory Allocation & De-allocation for a

Linked List, Linked List operations, Types of Linked List, Implementation of Linked List,

Application of Linked List polynomial.

UNIT-IV 8 Hrs.

Definitions and Concepts, Binary trees, operations on binary trees, Binary tree and tree traversal

algorithms, operations on binary trees, List, representation of Tree. Graph Representation, Graph

traversal (DFS & BFS).

UNIT-V 9 Hrs'
Sort Concept, Shell Sort, Radix sort, Insertion Sort, Quick Sort, Merge Sort,Heap Sort, List

Search, Linear Index Search, Index Sequential Search Hashed List Search, Hashing Methods ,

Collision Resolution

Text books:
1. Ashok N. Kamthane, o'Introduction to Data structures", Pearson Education India.

2. Tremblay &Sorenson, "Introduction to Data- Structure with applications", Tata Mc- Graw

Hill.
3. Bhagat Singh & Thomas Naps, "Introduction to Data structure", Tata Mc- Graw Hill.
4. Robert Kruse, "Data Structures and Program Design", PHI.

5. Aaron M. Tenenbaum& Moshe J. Augenstein, "Data Structure using PASCAL", PHI.

References:
1. Rajesh K. Shukla, 'oData Structures Using C &C++",, Wiley- India'

2. ISRD Group, "Datastructures Using C", Second Edition, Tata McGraw-Hill.

3. Balagurusamy, "Data Structure Using C",.
4. P.S. Deshpande, O.G. Kakde, "C &DataStructures", Dreamtechpress'

5. Gav Pai, *Data Structures Schaum's Outlines".

List of Experiments:
1. To develop a progrilm to find an average of an anay using AVG function.

2. To implement a program that can insert, delete and edit an element in array.

3. To develop * uigoiith- that implements push and pop stack operations and implementthe

same using anay.
4. To perform an algorithm that can insert and delete elements in queue and implement thesame

using array.

Qrytg"
Chalrperson

Er^--J ^t C*rra{iaa
+-,-
Panistrar
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shri vaishnav vidyapeeth vishwavidyalaya
Bachelor of Technology (Electronics & Communication)

SEMESTER V

To implement an algorithm for insert and delete operations of circular queue and implement

the same using array.
To develop an atgoiitt m for binary tree operations and implement the same'

To design an dgJrithm for sequential search, implement and test it.

To deve-lop an algorithm for binary search and perform the same.

Registrar
sh r i vai srrnavXlm;t"thwav 
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shri vaishnav vidyapeeth vishwavidyataya,, Indore

Name of Program: Bachelor of Technology

st r li.l ll( - I

(tol)tl

ffi Pr,'l."t. Control

F,netneerttlg

N,\Nllil
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e,

Z,,

- . , 1, *;lr-----*.,nrry1*.-t,., c*iir..isrutri.,tt Activitl' l' l)rrtettcrti' (' - L rt-tttt'

L.fi.lt' L - L"ctlrrc; T - l-utorial/ lcaclrer t::l:::i'.;;;;,r, 
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