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l)eline Hilbeit translonn. list the properties and applications of Flilbcrt trartslotrll. (06 N'Iarhs)

l)efine pre-envelopc of real valuecl signal. Ciirerr a band pass siqnal statcmcnt. sl<etclr thc

c.

arnplitude spectra of signal stiitentcnt, prc-cnve lope statelltent antl etitnplcx cnvclopu s( t ).
(tl6 $'Iarks)

Explain the time ciomam proceciure for complex presentation ot' banripass signals antl

system. (08 \'Iarks)

OR
canonical representation of band pass signals.

re coding? For the binary stream 0l 100 1 I sket,What is line coding? For the binary stream 0l 100 1 I sketch the follorving line codes :

i) unipolar NRz
ii) polar MRz

s,uiAt*r
IIj- -,{ >L
:1U

iii) unipolar Rz

ir ) bipolar Rz
v) Manchester. (06 Marks)

c. Dcdve the expressjon forcornplex low pass representation o1'band l)ttss slslcll'rs (07 Marks)

3 a. Explain the geometric represenrurioffi#r. Show that energy of signal is ecluai to thc

squared length of the vector representing it. (07 Marks)

b. Explain with a neat diagram and necessary equations the matched filter receiver. (07 Marks)

c. Explain the operation of corelation receiver with relevant diagrams. (06 Marks)

OR
4 a. Derive the expression fol mean and variance of the conelator outpttts. Aiso shou' tiiat the

corelator outputs are statistically independent. (10 N{arks)

b. i) Using the Crant-schemidt orthogonalization procedure, fincl a set o1'orthogonal basis

functions to represent the three signals Si(t), S:(t) ancl S:(t) as shorr'n in f:ig.()4lb)(i)
ii) Express each of these signals in terms o1'sc'to1-basts tirnctions lirirrtcl ()n parl(ri.

'1vluD \,i \+ L ., . J,t
t/)-t

_t2

Fig.Qa(bXi)
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Module-3
.r. Ilrplain BPSK sysrem with thc help of transmitter and receiver. Also derive the expression

for probability o;.rro. of binary PSK. (10 Marks)

b. Explairi rr,,ith a neat block diagram generation and cletection QPSK signals. (06 Marks)

c. Draw the signal-space diagram of M-ary QAM for M : 16. (04 Marks)

OR
a. Explain binary FSK. With a lteat block diagrartr, descritrc' a scheme for generating FSK

signals" (10 Marks)

b. [1xpl1i1 u,rth a neat diagratn, generation and detection of DPSK signal. (10 Marks)

Nlodulc-4
7 a W'ltar is ISI'l Obtarn the erprcssion of output o{'a tllterlvith inter-slmrbol irrtcrferencc.

(08 Marks)

tr What are adaptive eqr"rilizer:s'i h.xplain linear adaptive equalizer based on MSE criterion.
(08 Marks)

9

OR
a. Explain the design of band litlited signals with controlled lSI (10 Marks)

b. With a neat diagrarn, explain the concept of linear traversal filter. (06 Mark$

c. For the binary data sequence {d,} given as i11010010001101 detemine the precoded

seqlrence {i,,}, the transmittcd sequence {a,[, the receivcd sequence {b,} and decoded

seqr.tence {d,,1 . (04 Marks)

\lodule-5
ir. [:.r1;larn thc generation ancl dcrnodr:lation o1'DS spread spectlum signal. (08 Marks)

b. l:xpiain u,ith a neat block diagrarr. [i]{ spread spectrum svsle lrr. (06 Marks)

Write a note on eye diagrarn. (04 Marks)

c. Vlentiott the applications of DSSS and explain anv one in dcrail. (06 Marks)

*r,<*,<{<

,, k*f'*

"i*r
2 ofZ

state properties of ML

l?J,il,iii;,h a neat block diagram IS : e5 fo,ward link. [3l ffifi]
Explain the effect of dispreading on narl'ow band interference in DSSS system. (05 Marks)
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Sixth Semester B.E. Degree Examination, June/July 2024

Embedded Systems

Tir-nc: 3 hrs. Mar. NIirrl<s: 100

l{ote: Answer en.t) FII:E./full questiorts, cltoosing OIE /ull qucstion.fiom euclt modrrlc.

Module-l
1 a. F:rplain thc architccturc of'ARN{ Cortcx-M3 irroccssor u'ith titc hclp ol a ttcrtt blocli

diagram. (07 \larlis)
b. l-ist thc apltlication o1-r\l{\4 C'i,r'tcr-\{.1 nroccss()r. ({)7 \lrrlis)
c. Discrrss thc fi.rnclion o1- lto 1o ll t; an(i othcr s|cciaJ rcgistcrs irt ('ot1cx-i\,1.1 ploccssot 

(r \lrrrlis)

Cortex-l\'ll ri,itir an eranrl.ric.
c. Writc an AL-P to flncl the sr-trrr ollirst I0 intcgcr nttttrbers.

()R
a. Write a note on the CMSIS. ({)ll llnrlis)
b. Explain any 1lvct rnethocls ol acccssing mclrory mappcd rcuistcrs (asserubly cocle) itt

Clorlcx-M3. (06 )larlis)
c. I-ist and cxplairr thc lirnctjon ol'aitv fbrrr oonrnrclrlv r:scd ntcnrr)r\ ltcccss ilrrlrLtr'tiotrs itr

Cortex-M3 proccssor. (l)6 \l:rrks)
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c. Ilxplarn and clrau, thc organization Irrctuory- lli'rp.

3 a. Lrrplain thc lbilor'r,ing inslructio. ,r,#ffir,",
(i) DMB (ii) Rillr (iii) l lBI;\ (ir,) uR(l

olt
IJxplain ARM Corlcx N'I3 ;rrogrant statLts rcgistcrs in rictaii.
Explain stack pr-rsh and pop opcriilion iu C.ortcx-M-l w'ith thc hclp ttl'a neal clia-srtrnt.

(0l't \larlis)

(0(r )l:rrlis)
(()6 )larl<s)

(()li \lurlis)

(0ll i\ l :t rlis)
(0,1 i\larlis)

(0li i\larlis)

(()li NI a rlis)
(0{ Nlarlis)

(01i ]larlis)
lr.rplain lolc ol'

(()l,t llrrks)
(0J )larks)

b. [-ist iutcl crplarn thc {unction of-irny lirLrr datii l]roccss ancl ltrur branch trtstrttctiotis irr .\lt\l

)lodu[e-3
?r. Explain the courportents o1'lvpical crubcildcd s)'stelll irl dctail.
b. Write notcs on the lbllor'ving:

(i) I2C (ii) trDA (iii)Opto coLUrlc (rr') I - u'irc interfhcc
c. Diflercntiate betlr,ecn RISC'ancl CISC architccture

oIt
zr. Explain the clif1brcnt trn-board c()rtttttttn jcatiott irtterfitcc in brief.

b. What itre thc rliflcrcrrt t,vpcs Llf'lrcrnorics Llsc(l in ernrltccltlctl s)'slenr tlcsigrt'l
cach.

c. I)if'f'cr-cntiatc bct."r'cctt I larr at'd atr(i \''oll-Nclllllallll at.cltilcctLrt.c.

1of 2



\{od u le-4
7 tt. [rxplain thc cliiJcrcnt chirractcristics ol'cnrbcclclccl systetn in dctail,

b. Irplain thc opcrational quaiity attributes oltn cmbccldcd systcm.
c. l-.xplain thc clillcrcnt cmbcrlcled Ilnnr.r,arc dcsign approaches in detail.

oR
tl a. F.xplain thc irnportant ltot1-operational ath'ibutcs 1o bc considcrcri in any embedtlccl systen.t.

(0tl \larks)
b. \Vhat is Iilrdu'alc ancl Solltalc co-dcsign'? t:.xplain the- lr-ruclat.ncntal design approac:h in

dctail

c. Conrparc IIF(i ancl L l)F(l u,ith an exalllplc antl diagluns.

['lodtrlc-5
9 a. I-)ricl'I1' c.rplain thc iLrnction ol'tirc OS u.'ith a tiiagram. (I0 \hrli.s)

b. \\'ritc a block schc'matic o{-[DE envir"ortnrcnt lirl ESD anc] cx;rlain thcir lirnction in brict.
(10 Nlarks)

oR.
l0 ir. F-.xplain lhc tcrms proccss, task, thrcads.

b. Erplain bucfl-v aboLrt sinruiittor, r-nlullLor and clcbrrgging te cirniclucs.

I8EC62

(08 llarlis)
(06 \larks)
(0(r IIarks)

((}tl llarks)
(0,1 \lrrks)

({)8 NIrrks)
(12 NIarks)

2 ol2
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Sixth Semester B.E. I)egree Exa n, June/July 2024
Microwave Theory

,,,,, i

Note: AnstYer on.1' FIItE fttll questious, cltoosing OtE futt question fi,ottt euch rtrrtdulc.

With neat diagranr, expiain

18TII,62

Mzrx. Marks: 100

(10 Marl<s)

G:0.5mho/m, f : lGFIz.

(05 NIarl<s)
transmission linc is terminated b1,.

(05 N'larl<s)

vv rrr-r rsar uragrau.r, exptarn constructron and operatron of reflex klystron.
A transnrissiorr lirrc lras thc follorving pararnetcrs: R = 2f)/nr, (i = 0.:

Antennas

. Calculatc its charactcristics irn
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q.

b.

C.

Showthatthemaxirnumeffec1ive.offiortdipo1eis0.1197':.(06Marl<s)
Discuss the drfferent t)?es of losses i, microstrip linei. 

' L L / t' 
(08 Mart<s)calculate tlte exact directivity for 3-dimensional source having the pattern U : u,,, siuz0sin3$where0-<0<t,0<$<n. 

rvrror,rrqr r,uruu rldvrrlB l'tl, ]laltern':,uu\,larr<s)

GBG$$Gffi.fMf

c' witlr r ncat diflg'arr. cxprarn rotary prccision phasc srriftcr..
(0ti \,1a rl<s )

(06 NIarks)
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6a.

b.

U.

b

8a.

b

9a.
b.

10 a.

b

OR

,) Beam efficiency.

a distance of l00km bv a

nd Gn : 15 and Pr : l000kW. Derivc
(06 Marks)

(10 Marl<s)

Obtain the lield pattern fbr two sources situated synrmetrically rvith respect to the

origin. l-u,o sources are {bed with equa itude and equal phase signals. Assurne distancc
(10 N'Iarlis)

Derive characteristic impedance of microstrip line with dilglarn.
(08 Marks)
(06 Marks)

Obtain the
(10 Marks)

Derive an array factorexpression in case of iinear array of 'n' isotropic poiut source of equal
arnpiitr,rde and spacing (10 Nlarks)irnrpiittrdc and spacing

.............

"= 't"t'''"
'Pl

t!$ffiiq!

"iiitritrM$r

r, ..rjilt,l ,.

lor.ving antenna types i) Helical antenna ii) Yogi-Uda antenna. (10 Nlarks)
ression for radiation resistance of srnall loop antenna. (10 Ntart<s)

OROR
Explain helical geomctry with diagram and practical consideration fbr mono-fiilar axial
mode helical antenna. 110 Marks)

Determine the length Lr l1-planc apertrre and flare angle 0g and 0rr of a pytarnidal horn for
which the E-plane aperture 0r: 1Ofu. Thc horn is fed by rectangular waveguide with TEro
mode. I-et 6 = 0.2)" in E-plane and 0.3757", in H-Plane. Also find the bean.r rvidths and
clirectivity. (10 Marks)

2 of2

relation used.

Module-4
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oR
6 a. Obtain an expression fbr I-rRIS transmission lormula used nl radio conrnruurcation fink.

(08l'larks)
b. A ra<lio link has a l-5W transnritter c()l]ncctccl to an antc:rura o1'2.5nrl e f't'cctivc apcraturc at

5GHz. The receiviug ilntcnna lras an cffbctive aperaturc ol-0 5url and is iocatecl at a l5km
line of sight drstancc ll'on-l the trarrsrrrltirrg irritcnnu Assun-tirtg losslcss matohcd autcnnas

IBIEGS $GtilEME

Sixth Semester B.E. Degree Examination, June/July 2024
Microwave and Antennas

Time: 3 hrs. Max. IVarks: 100

Note: Answer ofi.t' FIl"li fill qrtcstion.s, t'hoasing 0,\8.ffult qrtcstiort.f'rotrt ear:k rnorlult:.

2a.
b

c.

3a
b

4a.
b

C.

I'l o cl rr le- I
Wrth a neat clragranr. cxplain construction and opcralron of'rcflcx kivstron. (10l{arks)

A lrne ol [{e = 400O rs conncr;tcci 1o a loac] of'200 t.1300O ancl is ercitcd b1, a matchccl
generator at 800N4ltz l;inci thc location anci lengtlr ol'a sin.qle strrb ucarc.st to thc load to
produce an inrpedance n-iatclr. (10 \'larks)

0lL
Derive transmission litie cqrrations in i,'oltage and currcnt lbnls. (10 i\larks)

A te lephone line has l{ =,,6()1kir [.:2.2mh,/krn C:0 0{)-5Lrl:iknr ancl C : 0.05 pr mhoikrn.
Dclertttinc '21;1, cr" [1 at ] kllz (06 illarks)
Dciinc rellcction coe{llcicnt ancl stanciinq \\,ave. ({t4 }larks)

l\,Ioclu Ic-2
lrxlrlain the operatior.r o1'a precision tvpe variablc atlcnuator rvith a nciit .sl(ctch. (10llarks)
Drarv the cliagrarl of rragic tce and dcrivc S-matrir oltragic tee. (10 i\'Iarks)

oR
Drau, thc ciiagranr ol'H-TEII and denve S-rnatrix lbr I[-tcc (otl Nlarks)

A 20MN signal to tbd into onc of'the colline;ir porl I o1'a losslcss Il-planc 'f-lunction

ClalcLrlatc the poi,ver dclrvcrccl throLrgh cach port u,hcn othcr ports are lcrminatcd in matched
load. (0,1 }{arlis)
Ii'or a two pr:rt netu'orl< u'rtlr rlismatchccl load derivc an crprcssion lirr rnpr-rt i-cf'icction
coclficicnt (t)8 i\Iarks)

5a
N{odu le-3

Definc thc fbllolving tcn-us witir respect lo turtenna,

i) Bearl area

ii.l Ra(luiti()nintcrrsitr
rir) Dire ctivitl,
iv) Bcarn cl'ficiency
v) Ef l'ective aperatLrrc.
What are the losscs in nricrostlip lrrres ancl brielll,erplain lltc sanre'l

(10 Ilarks)
(10 )larks)

18EC63

f ind the power delivcrcd to the rcceivcr
I ol'2

(06 NIarks)



A source has a racliation intensitv pattcrn givcn by' L.l

has a value only in thc upper hcnrisphcrc (0 < 0 <
raciiatecl by the soLlrce ancl ciircctivity.

N{odule-4
Statcr and explain thc power theorern.

188C63

- U,,, sinO. 'l'he radiation intensity 'U'
x) arrd (e < (l < 2x). Find total power

(06 NIarks)

tr'

8a

lr

9a
b

I)erivc an crprcssion lirr total llelcl in ciise t)l-tlr,o isotropic point sources of same amplitude

arrrl phasc. Piot iitc i'clativc ficlcl pattcrn lvhcn thr'se trvo isotropic sotuces are spaced i/2
apilrt (12 Marks)

(08 Marks)

isotropic p0n1t sources of equal
(10 Marks)
(10 NIarks)

(10 N{arks)
(10 NIarks)

(I0 Marks)
(10 Marks)

Dcrir,'c the expression lbr the raciiatiou resisliurcc ol-shtirt dipole .

l\'lotluk-5
Obtain the ex1'rrcssion lbr rarliation rcsistlncc o1'srlall loop antcnnir.
WrLh a ne at clragranr, e xplain thc opcration ol'Ioq 'ircrrodtc altlcllra'

()t{
I)crrvc arr exprcssion lirr total ilcld lbr lincrrir array ol'tt
anrplitirdc and spacinu

() l{
l0 ii. DiscLrss the lbllor,r,ing antcllua tr-pcs,

i) I lelical iintcnna
ii) Yagi Lrcla al.ltcnr)a.

b. [:.r1rlaiu rcctangular honr antenna rvith a ucat cliagrart-r.

loll



USN 1,9'f Il{r3

(1{) llarks)
(10 Ilarks)

(i0 )tarks)
(10llallis)

(10 llarks)
(10 llarks)

(10 IIarl<s)
(10 IIarks)

(l() )larks)
(10 r'Iarks)

(08 i\Ia rks)

(06 IIarks)
({)6 }{arks)

(i0 llarks)
rliagraru anci

(10 ]Iarks)

(10 Nlarks)
( l0 IIarks)

Sixth Semester li.Fl. Ilegree Eraminatiort, .trune/Juli' 2024

Gomputer Gommunication F*etwonk

Time: 3 hrs. N1ar. N"larks: 10()

liotc: ,,lustyer ofi), FII'E.ffull tlucsliotr,s, r:hoosittg 0\'E.t'full qrtcstion.front cttrlr ntodrtlc.
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b.

llodulc- I

Explain thc thrcc c?rtcgof ics of cot.tttcctittg dcr.'iccs.

lrlaboratc thc OSI moclcl in a lat'erccl lratnc u'ot'l< ancl cxplain.

0tl
a. Dcscribc 1-pcrsrstant. non-1'rcrsisltrnl and p-ircrsistunt urellroris ot'CSN,lA.

b. lixplain the lavcrcd rroclcl ol-thc, IllLrctooth u itlt a ncat tliagt'artt.

N'lodule:3
a. E.xplain thrcc phascs ol'rcn.rotc host and n"robile irost cotttttrttrrierlitttt.
b. lrxplain thc operation ol'datagratn airproaclt r'r'itli rrcat diagranr.

oR.
a. Discuss lPr'4 datagrant fbt'trat lr itlt diasratl.
b. With necessary cxamplc. crplain the clistancc \ L'e tor rt)utin-r.r algorithrn.

NItt_tlu!_e-4

a. Irxplain thrcc u'ay Ilandshairirre ttsc,tl in 'f( P protocol.
b. Detnonstratc slop and u,nit protocol with the herlp o1'lrSN,lS attci llor'r'diagrartt.

oR
a. Ilxplarrr thc TCP scgnrcnt lort-nat ri'ilh diagrattl.

b. What arc the scrviccs providcd hy UDI'}') i:xplain.
c. E,xplain the domains ol'a nctu,ork layer ancl a transport laycr.

llodulc-5
a. Explain thc architcctulc-. of'\\'orlcl \\'tcic \\'ch (\\i\\'W) ii itlt ncat cliagt'anr.

b. Write an nlgorithrn lil'sirnplc lcakl bttckct itnplctncntlrtjott, r.r,ith ncat

c xp lanal ion.

OR
a. With a neat diagraln, cxplain thc lilfiC) clucucitrg"

b. Writc thc basic n-rodcl of FTIr ancl cxplain.

OR
2 a. Conrparc c'ircuit sr,i'itchccl nclrvorl< ri'itlr packct su,itch nclu'ork ii'ith cliagrarrrs. (10lla;:ks)

b. lrxplain thc lavcr rcprcscntalion of'the "I'CP/ lP nroclcl. (10 }tarks)

llpflulc-?.
3 a" With a ncat cliagratn, cxplaiir AI{P lbrntat. (10 }larks)

b. With ar-r exarrplc, cxplrrin chullrute r stLrf'l'ing ancl bit stLrllirrg r.r'i1h ncat diasrant. (10lIarks)

10
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Max. Metrks: 100

(08 Marks)
(04 Marks)

Sixth Semester B.E. Degree Examination. June/July 2024

Digital System Design Using Verilog

Tirne: 3 hrs.o
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Note: Ans*,er onlt FIVE full questiotts, cltoositrg ONE fitll question .from euch moclule.

Modtrle-l
a, Erplain logic level evolution in real-world circLrits and clefine the terrn Vor, Vor, Vy; and

Vrrr. (08 Marl<s)

b. Explain simple methodology ibllorved in IC industries with bhck diagram. (08 Marks)

c. Express the number (4.5)l in lloating * point lbrmat rvith 5 bits o1'exponent and l2 bits of
mantissa magnitude" (0'l Marks)

OR
a. Develop a datapath to perlbnn a mLrltiplication o1'two complex numbers. The rcal and

imaginary parts of' tire operands are represented as signed lixed-point numbers with 4

pre-binary-point and l2 post-binary-point bits. The real and imaginary parts of the products

are similarly represented, bLrt u,ith [i pre-binary-pornt and 24 post-binary points. (08 Marks)

b. Explain UCD code and 7-segment decoder and also write verilog txodel fbr that. (08 Marks)

c. Bxplain testbench and design under verif ication rvith proper diagranr. (04 Marks)

Module-2
3 a. Explain basics ol memory concept rvith proper symbol and calcr-rlate how many address

lines and data lines are required lbr bellorv memory size:

i) 64KB ii) 512M8 (08 Marks)

b. Design 64K t 8 cornposit(- nlell]ory using l6K x 8 cotrponent. Note: Use comtnon data

input and outltt-tt. (08 Marks.)

c. l-ist ou1 dilference between SRAM and DRAM. (04 Marks)

OR
4 a. Explain multi-por1 ntemory. l-ist out advantages and disadvantages. Develop a verilog

rrodel of a clual-port. 4K x 16 - bit 1'lor,v-through SSRAM One port allows data to be

written and read, rvhilc tlie other port only allows data to be read. (08 Marks)

b. Explail error detection ancl correction and also compute the l2-bit ilClC rvord corresponding

to the 8-bit data rvord 010 I 0101.
c. li:xplain pipelined SSRAM.

Module-3
5 a. What is PLD? Explain the internal circurit ol'a PAI-16L8 component. Specifythe difference

belr,r,ee n PAt.1 6L8 and PAL I 6R8. (08 Marks)

b Explain output logic macrocell of a GAL22\/ 10 component. Design priority cncodcr that has

08 inpLrts. The design is to be implenrentecl in CIAL22V10 con-rporrent. (08Marks)

Explain application specilic integrated circuits" (04 Marks)

I of2
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OR

6 a. E,xplain Xilinx Spartan-ll FPC}A logic bloclt'

b. Explair-r packaging and circuit boards'

c. E,xplain diff-erential signaling'

Module-4
j a. E,xplain thc scrial transtnission of 6ul bit data with sLritablc tirnirrg diagram.

b. exptaln Flash ADC ancl sttccessive approximatiop Al)C with diagram'

c. Explain Firervirc serial lrlterlbce standards"

18EC644

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

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

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

(10 Marks)
(10 Marks)

(10 Marks)

(10 Marks)

b.

C.

9a.
b.

l0 a.

b.

oR.
Explain Built-ln-Sell-l'est (BlS'l) lechnique'

Briclly explein follorr itrg:

i) FaLrlt models and lault sil-nulatiotl'

ii) Scan desigrl and boundary scan.

Explain polling and itlterrupts. l:

Explain Gumnut I/O write
Wl"rat are the PLrrPose of co

,i:

.,..OR

operations with tin-ring dragran'r.

ister and stalus register in l/0 controller?

Nlodule-5
Explain prototypical ilesign f]ow, including hardware/sollware co-design'

What is design opttmization? Explain optimization olzirea and power.
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