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sixth Semester B.E. Degree Examination, Aug./sep t.2020
Digital Communication

Time: 3 hrs. Max. Marks: B0

Note: Answer any FtVE Jutl tluestions, cltoosing ONE litlt question front each ntodtrle.

1a.DefineHilber1tmnsfonn.Statethe,ffiit.Mentionitsapplicatiorrs.(05Marlis)
b' Wliat is line coding.l 

lolbrnarV stream 101001 sketch the foilowing line .odes:
(i) Polar RZ (ii) Polar NRZ (iii) Bipolar NRZ 1iv) Marichester (05 N)arr<s)\r., r-orar r1z (11, roiar NKZ (rr) Brpolar NRZ (iv) Manchester (0c' Derive the expression for the complex low pass reprcsentation of band pass systems.

OR 
(06 Nlarl<s)

2 a. Derive the expression for powerup..rJ density of Manchestcr format and drar,r, the''' 
t /o6 lVt o vlrs'r

sPectrum. 
(06 Nlarks)b' Define pre-envelope and complex envelope of a real values signal. Given a band pass sigral

S(t), sketch the spectral representation of signal S(t), pre-enrrelipe and comple, .rrelopel

c' code the binary pauem (i) I ll0o00r0l r01000000000010 using HDB3 urd bipff"l'ffit},
(ii) 011000011 using B3zs. Draw B3ZS waveform. (04 N{arrrs)

3a.UseGram-Schnridtofihoganali,u,,ffireandfindthesetoforthonormalbasis
functions to represent the four signals Sr(0, Sz(t), 53(t) and Sa(t) shown in Fig.e3(a), Also
express each of these signals in terms of the set of basis functions.

^e,t+l llrtD . 1'tn"'I ,1,,,,, J{ ,rl___^_--_

Fl*.fu';F-$''F*
v

Fig.e3(a) (08 Marl<s)b. Explain the matched filter receiver witli the reievant mathematical theory. (08 NIa rks)

.0R
a''Explain the geometric representirtion of signals and express energy of the signal in tenns o1.

the signal veclor. - -'a 
. (0g }Iarris,b. Explain the operation of corelation receiver with relevant diagrams. (04 lvlart<s)c" Explain how to convefi continuous AWGN channel into a vector channel. (04 NIar)rs)

N{odule-3
5 a. Expiain the BPSK sigral with its signal space characterization. with a neat block cliagrarn

explarn the generation and detecrion of BpSK signal. (t0l\,iart<s)b. What is djfference betrveen BPSK and DPSK;i Illustrate rhe operarion of DpSK lnr rhtr
binarysequence ll0l0l0i.Assumereferencebitas.l'. (06Nrari<s)
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. (06 Marks)
constellation of

(04 Marks)
(06 Marks)

transmission through band limited
(06 Marks)

' (02 Nlarks)

equalizer based on ,tU ..,rifio#r.ur,

(05 Marks)
(08 Marks)
(03 Marks)

q*- 3
,{Ai?'

uA. ?
&r''

1;&'{ i**
-.t
' \:Fz-

Derive an expression for probability of error of BFSK'

what is an advantage of M-ary QAM over M-ary PSK systen-r? obtain the

QAM for M :4 anddraw the signal space diagram'

wi,n u near diagram, explain the generation and dctection of QPSK signals'

Module-4
a. With a neat biock diagram, explain the digital PAM

basebancl channcls and obtain the expression tbr ISI'

State the NyqLrist criterion for zeio ISI'
Wirat are aclaptive equalizers? Explain linear adaptive

OR

6a.
b

b

C.

i() a.

b

94.
b.

OR
For the binary data sequence 11101001 given as input_to the pre-coder. The output of tl-re

pr"-"oa", is used to modulate a duo binary transmitting hlter' Obtain the :

iil pre-cocled sequence (ii) -Transmitted arnplitude levels

iiii) fn" received signal levels (iv) Decoded sequenc_e (0'{ NIarl<s)

[-pfri, tn" a"rign Jf UunO limited signals with controlled ISI. Describe the time domain and

trcquency dornain characteristics of a duo binary signal' 07 Nlarks)

What is channel equalization? With a neat diagram, explain the concept of equalizatiol

using a linear transversal filter' (05 }Iarks)

Nlodule-5
Explain the mode1of a spread rp".t*Tl1ffii-"ommunication system.

Witn a neat block diagram, explain the CDMA system based on IS-95.

Write a short note on application of spread spectrum in wireless LAN.

OR
With a neat block diagram, explarn fi'equency hopped sprcad spectrum technique' Explain

the terms chip rate, jariming rnirgin and processing gain. Also mention its applications'
(08 NIarks)

Explain the effect of dispreading on a narow band interference in DSSS systems. A DSSS is

designed to have the power ratio Pn/PN at the intended receiver is 10-2. lf the desired

go.nU"" : 10 1br acceptable performance, determine the minimum value of processing gain.
(04 NIarks)

Mention the applications of DSSS and explain any one in detail. (04 N{arks)

,.*r<**
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I a.
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Sixth Semester B.E. Degree Examination, Aug./Sept.2020
VLSI Design

'limc: 3 lrrs. Mlrx. Marks: 80
\ote:.{rr.yuer un_lt FIL'E.filll quastiorts, choosittg Ot\E./ill qucstirtrt.fi'om etrch motlule.
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a. lrrl:lain thc icleal I.V charactcrrstics o1-nN'lOS tlansislor'. Dcliv'c lh0 crluolion
lcgior-r i)cut ofl'rcgion ri.1 non-sritr-rr-ated regiou iii)satru'atr.rr 1'L-gr()n.

t:l. [:xplain the nMOS I'abrication rviih ncat diagrarn.

fbr Inq itr thrcc
(1() \Iarks)
(06 \'larks)

oR
invcrtcr transi'cl sl"raractcristics hi-uhlightiu s thc rcgions of operations of

(06 NIarks)
(06 1\'Iarhs)

(0:l \Iarks)

\{odule-2
a. [)r'uri, thc e ircuit scheuratic and stick diuglar-n ol'(.NtOS 2 inpLit NAND gate. (Ott trIarks)

b. I':xpliiin blicilv i--basetl clcsign rLrlcs lbr ri'ilc antl transistor'(nVIL)S. PMOS, CMOS).
(0lt \'larks)

oll
a. F.rplarn with dragram rise tir-ne nrodel arrc'l lirll time moc'lelof C]VlOS invertcr. (06 N'Iarks)

Lr. F.rplain bricl)y the circLrit of inverting ancl non-inver1ing supcr bLrfibr. (06 Nlartis)

c' Explain clelay unit t. (04 Ntarl<s)

Module-3
ii. What arc thc nrost comrnonly used scaling models? Providc scaling lacror [or :

i) Porvel dissipasen per gate ii) Cir-rrrent density

iii)Channcl rcsistance Ron iv) Parasitic capacitance C.. (06}I:rrlis)
b. Whet are thc gcneral considerations to be tbllorvccl in clcsigning a sub systcnr? (05 \{*rks)
c. [xplain tl-re design stcps fbr 4-bit addcr. (05 Nlarks)

OR

\4odulc-4
7 a. [)iscLrss the architectural issue relatcd to sub systen't clesisn.

b. Iixplain brielly a parity generator u'ith block diaglarn ancl stick diagrarn
c. Ciive the conrparison ol'SSRAM and antifi-rsc FPGA.

olt

a. Irplairr thc C]N{CS
thc l\,1OS trnrrsislor.

b. [)cscribc u,it]r hcet skctchcs tirc ial-rrication o1'P-rve l1 C'\4OS iuve rtcr.
c. ( ourpalc C'l\{OS lrnci bipolar tcchnolollv.

a. Erplain u,ith schetlatic view of flash based FPGA.
b. [:xpltrin bricfly srvitcl-r logic implementing ol'a lirtrr u'iiy n-ri,rltiplcxcr.

c. \\'hiit are the aclvantages cif FI'GA'/

Nlodulc-5
a. Explain thc three tlansistor clyrantic RA\4 ccll.
b. IJxplain brietl-v- nMOS Pseudo stittic ntctnoLy ccll"

OR

6 a. De sign rcgLriarity'. (04 N'larks)

b. Dcsigr-r 4 bit ALU to implcrncnt aclciition subtraction" EX-OR. lrX-NOR ancl AND opcration.
(12 \larks)

(06 Marks)
(06 \'larks)
(04 NIarks)

(05 NI a rl<s)

(07 N{arks)
(0'l llarks)

(0tl \Ia rks)

(0li Marks)

10 .r. Lrxplain brictly logic ve ritication principle. (08 N'Iarks)

b. Write a short note on : i) IjlLrilt tn Self l-cst,.(BIST) ii) Scan Design T'echnology. (0tt NIarks)

GBG$ $GHEME
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Sixth Semester B.E. Degree Examination. Aug./Sept.2020
Gom puter Gommunication Networks

'I'in-re: 3 hrs. Max. Marks: B0

Note: .lrryuer ony Fll./E _lfull questiorts, choosittg OI'E /full qurtioil Jroat etch module.

Nlodule- I

a. OLLtline the tLr-rctious ol various la1.'ers rn TCl']ilP nith nccessary diaqrant to show logical
conncclion bctrvccn laycls. (0ti I'larks)

b. I':rplain tlrc various scrviccs of clatalinl< Iar-e r'. (0tt Nlaiks)
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2a.

b.

3a.
t.

OR
Ii.rplain stol: anr-l r:r.riit ltrotocol. Also crplain with ncc,cssary diagrams how seqrrcncc and

lucknou'lcdge nunrbcrs prcvent cltrplrctttion cll'liamcs. (10 N'larks)

C'orrparc t'arioi.ts pitysical topologics in a cotrtpttter ttetttorl,.. (06 N'Iarks)

Module-2
List the controllcd itccr-ss ntcthods. Also crplair-r rcservatitxr access ntethod. (06 Marks)

S u urrlarizc stundarcl Etheurct imp lcrnentatiort s. (04 Marks)

A pLrre ALOI-lA networl< tr:ursmits 200 bit fl'anrcs on a sharcci channel of 200 kbps. What is

4a.
b.

the througlrpLrt if the systelr produces :

i) 1000 lramcs per second
ii) 500 tiames per sccond
iii) 250 h'ames per seconcl.

OR
Explarn CSMA/CA protocol u,ith a flor,v diaglarn.
Erplain Ethernet {rame.

(06 Marks)

(t)8 N'Iarks)

(0.1 NIarks)

(04 Ntarks)

(06 NIarks)

(0,1 Marks)
(06 NIarks)

A uetrvort Lrsing CSN'lA/CD has a banclri,idtl-r ol'l0Mbps. lf the n-raxirrllm propagatiort titllc

is 25.6prs, rvhat is the ntinimunr sizc ol'the fl'artte'/ (0'l N{:rrks)

N'Iodule-3
5 a. C'ttrnparc t\\/o typcs of BlLretooth netu,orks ancl also erplair-r various layers of Bltietooth.

(08 NIarks)

b. l:xplain in brie 1'DI ICP. (04 Marks)

c. An organization is grantccl a block o1'acldresses lvith thc beginning adclrcss l4'24'14'0121.

The organization nccds to have 3 sLrbblocks o1'addt'esses to use ir, rts thrcc subncts : onc

subblock of l0 addrcsscs, ot-le sr-rbblock of 60 addrcsscs ancl one sLtbblock of 120 addresses.

Dcsign the subblocli.

OR
a. Erplain in brielr,arioLls categorics olcotlnecting device s.

b. Erplurn thc llrllowirrg:
i) QoS
ii) Con gestion control.

c. [ixplair-r u,ith a neat diagt'am virtrtal circuit packct sn'itchecl nctr,r'ork.

I of 2

GBG$ $GHEME



7a.
b.

8 it.

b.

9a.
b

10 tr.

b.
c.

Nlodule-4
Explain u,ith a ncat cliagram lP clatagranl lbrtlrat.

IIlustralc tvitlt art cxatttplc. Linkstalc t'oLltitlg.

OR
What is clistancc vecl()r roitlitlc'l L-,xplain tlrc

ancl a lclv solutiotrs lo o\,crcolllc lilc satrlc.

15b:C64

(Ott N'l arks)
(()tl \'larks)

varior-r-s cirar,r backs of' tlistattce vcclor roLl tills
(0tt \larks)
(0ti \Ia rks)

(()tt IIarks)
(0tt }larks)

(05 \l a rlis)
(0tt i\l a rks)

bytc rs ur-rrnbcrccl

in fivc segurcnts.
(03 \Iarks)

I-lxplain rt,ith a cliagranr thrce phases olrlcrbile IP.

Module-5
Erplain ri'ith a neat cliagrattr. (iobach-n protocol.

lrxplain TCP segrnettt lbttttat.

()R.

Lxplairr various scrviccs olUDI'}.
C'ompare connectiot't orieiltcd ancl contlectitlnIess scn'ice s'

Srippc-rsc a TCP connectiou is tt'ansferring a file o15000 brvtes. The trrst

i000 1. What arc thc secllLct-tce tlr:tlbers fbl cacl-r scgtllent iIdata arc scnl

cach carrying 1000 b-vle,s')

>k**+rk ...

, :,:'

2 ot'2
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5a.
b.

6a.

8a.
b.
C.

9a.

l0 a.

b.

15EC651

(04 Marks)

(04 Marks)

(08 Marks)
(04 Marks)
(04 Marks)

(06 Marks)
(10 Marks)

(10 Marks)
(06 Marks)

(10 Marks)
(06 Marks)

(08 Marks)
(08 Marks)

(10 Marks)
(03 Marks)
(03 Marks)

(08 Marks)

Sixth Semester B.E. Degree Examination, Aug./Sept.2020
Gellular Mobile Communication

l'inrc: 3 lrrs. Mux. Marl<s: B0

t\ote: ,lttswer uny FII/E Jull questiorts, choosing ONE Jirll question Ji'om eilcll module.

)lodulc-l
1 a. Ilxplain varioLrs crpae ity exllarlsron techiriqr"rcs rviilr a ncal diagram. (12 Marks)

b. A totrl o1'90 MIIz olbandrvidth is alkrcated to FDD cellular telephone system which r.rses

two 30 kFIz sirnplex channels to provicle fr"rll clr-rplex voicr: control channels. Con-rpute the
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d

a
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numbcr olchanncls available per cc[1 if a systcm uses 4 ccll reuse .

OR
l)cfinc trurrking anil graclc olscrvice ancl explain the call clealcd and callclclayed. (12Marks)

b. Wnte a shorl note on lo{r clistiince path loss rlodel.

Module-2
3 a. E.xplain various factors inlluencing small scale fading.

tr, Derive an expression lcrr li'ec spac,e propagation tnodel.
c. What are different channel assignment strategies and explain the same.

oR
a. Compare Rayleigh and Ricean distribution.
b. Explain diflbrent types of Small Scale Fading.

With a neat diagrar.n explain GSM itecrure lilr signaling.

Explain thc GSM trafllc and Control signal burst with a neat cliagrarn.
Iixplain the GSM speech processing with a neat diagram.

Mndule-4
Explarn the location Llpdate proccdure in GSM system.
Explain the florv diagram for the outgoing call serup in GSM system.

OR
Explain GPRS system architecturc ancl intertaccs with a neat sketch.

List difl-ercnt types of handover techniqr.res in GSM systetn.
List dif1brcnt services strppoltcd by CSM nctwork.

Module-5
Explair-r various stcps involved in call establishment in CDMA systern.
Explain gencration o1'the CDMA paging channel signal u,ith a neat sketch (Block diagram).

(08 Marks)

OR
Irxplain the reverse access channel prccessing in a CDMA systen, with a neat block

(10 Marks)d iagrarn.
Explain the Initialization / Rcgistration procedure in CDMA system. (06 Marks)

**;k**
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2a.
b.

C.

OR
Design a 641( x l6 bit compositc txemory using l6K x 8 bit component.

Moclule-3
Outline with a neat sl(etch, the inten-ral organization of a CPI,D"

Dcrclop e data path ro pcrlbrm a conrplcx nlllltiplication o1'trvo complcx numbcrs. Whose

rcal ancl intaginarv parts are lepresented as signed firecl point numbel's witl-l 4-pre binary

l.roints ancl 12 post binary points real and imiiginary palts of thc product arc represented

rlrth 8 pre-binarv polnts anil 24 post-binarypoint.s. Arca is thc tlain constraint. (06Marks)

OR
Erplain iiesign ntcthoclology foliowcd in I(' irrclustry with neat sl<e tch. (06llarks)
Develop a test bench rnodel {or thc traffic ligirt controller. Verity the conditions that, lvhen
thc cnable input is I. the outpLtt is the same ils tlie light inpr-rt and when the cnable input is

'0' all light or"rtpLrts arc inactive . (04 Marks)

Write a verilog coclc. 1br finrte state nlachine of corrplex lnultiplc contrcl sequence.
(06 Marks)

Modulc-2
Design 1M x B bit con-rposite trentorv using 512 k t tl bit rnerttorJ conrponent. (0,1Marks)

Determine whcther there is ar'] crror in thc ECC wold 0001 11000100 and if so correct it.
(06 NIarks)

Dcvclopaverilogmodel ofadual port,4K'l6bitflotvthroughSSRAM.Oneportallorvs
data to be rvrittc-n ancl read. While thc other pofi cnly allows data to be read. (06 Marks)

15EC663

(06 Marks)4a.
b.

(06 Marks)

Design 4-cligit decimal counter with seven scgment LED display u,ith neat sketch using

74LS390 dual decarclc collnter, fbur 74LS,17 BCD to seven scglnent clecoder, fottr 7-segment

GBG$$GHEM:E

Sixth Semester B.E. Degree Examination, Aug./Sept. 2020
Digital System Design using Verilog

-lime: 3 hrs. Max. Marks: B0

Note: .{rrsrley on)t FII/E Jfull questiotrs, c'hoosirtg O\tE Jfull ,lu(,\tion Ji'om euch module.

\lodule-I
I a. Dcvelop a vcrilog moclcl that expresses thc logical stlrrellLrc ot'thc gate circuit for vat

buz,z.cr. Assun-rc that the scnsor signals and thc su,itch signal arc inputs to the model, and that

the br-zzer signal is thc or-ttpLrt fi'om the rnodel. (04 Marks)

b. De l'clop a verilos modcl iir a 7-scgntent decoder. lnclud,-: an additional input, blank that
ovcrriclcs thc IICD inpul ar"rcl cause s all scgtnents not to bc lit. (06 Marks)

Clon.il"ruter thc l2 [rit ECC word corrcsponding to the 8-bit data word 01100001, (04 N{arks)

Design a Fll--O to stol'e upto 156 data itcrns of 16 bits each, r-rsing a 256 x l6 bit dual-port
SSI{AM fbr the data storage. The FIFO should provide status oLltpllts, to indicate, whcn the

FIFO is cmptv and titll. AsslLnre that thc FIFO will not be rcad rvhen it is empty, nor be

r,vritten to whclt it is full, and that the rvritc and read ports sharc a comrlolt clock. (06Marks)

display, plr"rs any adciitiorT al gatcs required.
lof 2

(10 Marks)

3a.
b.

C.

5a.
b.



otL
Outiine and explain thc intertlal organization clf FPGA' (()tt Nlarks)

Explain tlte concept of dillercntial signaling. Horv rloe s clilfere ntial signaling itnprovc t-toise?
(0tt I'larks)

15EC663

6a.
b.

a. ClonstrLrct 1la:;h ADCl alil success,u..rpprtl*rr",tiort AD('u'ith a hclp of nccesszlr)'c1ia-erarn'
(08 Marks)

can be transtritteci seriall;" hetwecn t\\o ports ol a s.vstenr'Shou' hou, a (r4-bit data u'orrl can

Assutne that the tlansmittcr ancl the

oR
a. with a net diagram explain R-string DAC and Rl2R ladder DAC. (08 Marks)

b. Dcvelop a controiler: ibr thc keypiia mtrtrir antl shou' horv to connecl thc controller to a

Cumnut corc. Use oulput port ajjrcss.l 1br the rnatrix ro\\r olttput rcgistcr and input adclress

.1 tbr the t,atrix cohrrrrl input register. \Vrite the verilog defrnition tbr the cotltrollcr.
(08 Marks)

b.

Assurne that the tlansmittcr ancl the rcccivcL arc both uithirl thc sanlc clock dolrtain' and thal

thc signal start is sct to 1 on a cloclt cyclc in lvhiuh data is rcady to bc transmitted. (08 NIarks)

b. Outlinc the tenr scan desigtl and bounclaD/ scan rvith ncat sketch' (08\Iarks)

lUO lvr4r nJ''

\l od u lc-5

9 a. Explain the cle sign tlorv ol'lr.rdrurr.ffiI-,-i1e sign. (ott Marks)

OR

10 a. Demonstrate Buillln SeLf Test (BIST) tcchuiqucs. (08 NIarks)

b. Illustrate the term design optimization wrth respect to area, timinpi and power. (08 Marks)

'k*'k**

1 .- r'1
- \) I L


