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Max" Marks:100

(06 N{arl<s)

(06 N'Iarhs)

2,3, 0,0 ) without computing

6-point DFT is given by

(06 [,Iarks)

Note: 'I' Anstver ont' t'-ll"Eftrll qttestit;trs, sele critrg ttt ittrrst'l-ll'() r; ttes,ionsfrom eachptrrt.
2. Use of Filter Trtbles ore not l)L,rtttiuct!.

o

o
.d L

cd

o
()

Ee.
(s=
yl

:v.
:il
troc
.E&
<B st
c^
;'1 )Ots0)
-O==
3z
a>

OO
.6o

boc

-o>r

Jao
8e
xq
FO.
o.eo .-a

9E,o
@ tr=

!o
6.2
ooocoo

= 
iL)5"

U<
-(\
o
2

=
f

o.
E

Ir,\ll !'-.\
I a- Find the N - point Dlr-l'ol'the se:(rrence.x(ir) inLer.nrs of ('os lirnction

lrI 0<nS2x(n):j5,
I O, othena ise

b. Compute the l0-poirrt DFT ot'rlrc Sdrlrre ltuc
/.---.', l]IIl ]x(n)=cosl .-1.0<n<9
\ t0 / -

c" Let a sequence x(') = trl,3" 2,1) iurd its Dlrl'x(k)= {!, _1r, 0. .i2 | . Compute :

i) DFT of the l2-point sisnalci,scribeij iry.rr iiir: lrln)..,,(ri),:<(n)l. /,\ii) I2-point zuro interpulatcd sigrrul lrirr, - 
^ 

l I i

\ j ,, 
(08 Nlarks)

2 a. Let X(k) denotes a 6-point DFI- o1,'l se.lrrence x(rr) = i.l._ I

the IDFT, dete'rnine the 6-1roirrr scqir*cu gin) i,'irosc
G(k): w;kx(k)

b. Evaluate y(n) : x(n) @s h(n) for ti-ic sequenccs
x(n):d1l;,0<n( 7 ' ,

h(n) : u(n) - u(n - 5 ). (06 Marks)

c. .Give the g-point sequence x(n) is ,1,]; : {l' :: 
t t' 

. ao,r,rl,te the DFT ro the sequencelo. 1sn<7
fr, , ="0
I

x1(n): J0. l( n <4. [Jsc rhe suitable pr.ol)cr.rv ot'l)ti-l-.i. urspruperr.yol lJri. (09Marl;s)

fl, 5<n(1

b.

Find the output y(n) of a filter rvhosc iiul;ulsc r-usporrsc lr(rr) = !, l, -2,1) and input sigrral
x(n) : {3, l, *2, l, -1.2. -1, 3. 6 I. Usc . S - poini c,,'clr1,,. convollrtion and also use over
Lap-add merhod. (08 NIarl<s)
Calculate the percentage savirtg in caictillriLrr.r:, irr rr .rl2-poirrr liclir -_ 2IiFT, when compare6
to di'ect DFT. (05 Nrarr<s)
What is signal segmeiltatiOrr'l E,xpl:iirt fl rc 1rr-ocedrLlu u.;cci Ibi,,rcr L2lr save method.

a.

c.

I o!'2

(07 Nlarl<s)



a. Develop DIF - FF-f algorilltm for N -. 8 and clrr*, the corrrplete signal graph.

signal flow graph. coltll)ute thc J-)l'r'[ oI the sL:gller-]cc.

10ECs2

Using this

(14 Marks)

find X(3) using Goertzel

(06 Marks)

. (05 Marks)
(05 Marks)

(10 Marks)

(05 Marks)

(05 Marks)

x(n): { l,-1, l, '1" 1.0.0,0 i.
b. Consider a finitc lcngiir scqLrerrcc rr{rr): {.i,2, 3. 4, 5. 6 }

algorithnr. Assutle rnitial cotlri it lolls .rri rel'o.

l' '- 11 I'- i!
a. Explain Analog ttr ;\t-iiilr)!l i'rt:,;ttettc-l l ranSlol ttlaLitltt. (05 Marks)

b. What is C'liebyshcr, ltol"'iionti,,r]s ancl nrcrtlirrn iis propcrties (05 Marks)

c. Find the orcier tif a I-orr' pass lltttte t'li'ot'[h filter to mt:et the lirllori'ing specifications'

6p:0.001. i_is:0.(X)l
C)p : 1 radisec, Qs : 2 iiicliser-

d. What are- tlte advanlap-le:, and ilisaclvatltagcs ol IIR Fllters?

a. Obtain Parallel fo;pr l{clrltzlttir.rn 9l's,stett-t l'rnpslir tuilctiptl

H(z) =

l_rl+ 7.')

(,*"'*.'r,')i,,',),'')'
b. What are the featLrrcs cll'' a I-[]{ Latttcc strltctttrc'/
c. Realize the lolloii ing Irlll. syrll()nr witlr ininittttit't tti-tntber of nttrltipliers

h(n)={-05.03.0s1
a. A filter is to be dcsrgneil i',,itli liri: il,rllLru'ing rir:sired ttcclLtencv response

Ho(d*):

Determine the filter coef'flcient h,r (n) if '.he rvinclr;r,,r function is defined as

it. 0<rt--'l
w(n): { (l0Marks)

[0. otlte rtr is.'

b. Find the impulsc responsc lr(rr) oI l irnear pirasc ltrill filrcr of length : 4 for which the

flrequenci'resport>c;lt \\ 'U atrd u = -t it spccilicd as

,\
H,(o):rr,,dH [+J ', (ozMarks)

c. . Mention the advztntages of Witrrlou'Tr-'chniqtrc. (03 Marks)

a. Design arr IIR digiral lllter thet rrhen used in a prefilter A'D - H(z) -DlA structure,'will
satisfy the follou,ins anrlog spccification of Chebyshev filter.

i) LPF wrth - 2clB cLttofl'at l00llz
iD Stopband attenuation of 2tlD(lB ol' rtrcator at 500t-lz

iii) Sanrpling nrle 4()00 sttt-tt;rle s'sec (l,l Marks)

b. Obtain the digital l'ilter r:clirirrLicnt ol-ihe arralo['Iilter shou'n in Fig Q8(b).Using impulse
invariance ntethor!. .,\.;5rrni: l. . iJl.. u l;:i e f.- crr'iolf fi'eclucncies of'the fllter.

F rr, OS(h) (06 Nlarks)
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(04 Marks)

(04 1\Iarks)

a suitable block
(10 N{arks)
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Time: 3 hrs.
Max. Marks:100

Note: Ansn'er any FIVEJutl questions, selecting aileast T'wo questionsfrom each part.

Fifth Semester B.E. Degree Examination, Aug./Sep t.z02a
Analog Gommunication

a. List the propenies of Autoco,,.tr,,nn fi-,nffiu
b. A randonr variable has a Probabirity density runcri(),

-5r-,..,_-(l-xr; 0<x<lr'r(X): 4'
0 Elsewhere

Find i) E[X] ii) t [4x + 2] ancr iii) Elx'1. (06 Nlrarks)c' The randorl.l process X(t.; = A cos (Zxf,t + 0) , r"n"i. 0 is the ranclom variable , that isunrfbr.-rly distributed over the interval (-x , x)" Determinei) The auto correlation ftlnction X(t) ii) 
' 

porver spectral ilensityiii) Average power of X(t).- _ - -,.-/. (I0 itfarks)

a' Determine the optin-ral efficiency of amplitLrde modulatioir. (06 Marks)b What is the irnportancc of COSTAS t eceiver? Explain its n'orl<ing principles with a suitableblock diagrarn. 
r\rrrb vr rrrulPrui 

(0g N.Iarks)c' Consider the rvave obtained by adding a non - coherent carrier 46 Cos (2n f,t + $) to the
DSBSC waver rl(t) cos Znf"t , where m(t) is the rnessage waveform. This u,aveform isapplied to as ideal envelope detector. Find the resulting detector output. Evaluate the outputfor
i)O:0 ii) g*0andm(r)<<A. 

(06Nrarks)

3 a' 
lil:l'lill:[!::)1llrt:s orQuadrature arnplirucle muttiprexer ancl exptain its eAM systemu,ith a suitable block diagram. (06 Marks)b. Deternrine the Hilbert Transform of the function given belor,r, :(-

lr rbr T
ett):1', ltl<'

lo E lscrvhere

c. Generate ssBSC wave using frequency discrirnination method witli
d iagra rn.

1 Describe the generation and detection of VSB rvith a necessary block diagrarn. (09 Nrarks)b' Let tlre incoming narrow - band signal of banchvidth l0KHz and rniJ- band frequency
\vhiclr may lie in tlie range 0.535 - i.605 MI'Iz. It is reqr:ired to translate this signal to afixed fi'equency band cerliered at 0.455 MHz. Detennine rhe range of tuning that must beprovidecl in the local oscillator. (05 Ntarks)c. Describe the working pr-inciple of fi.equenc1, clivision rnultiplexing. (06 NIarks)

PART - Ba' With a neat circuit diagram, describe the cliiect nretho.J of generating FM. Also erplain
tbedback schetne fbr fi'equency stabilization of a f)'equency mocltilator in dir.ect rr-rethocl.

lof 2
(10 IIarks)
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Tire equation fbr an FM r,vave is given by s(t): 10 sin [5'7 x 10s t+ 5 sin 12 x l03tl'

calculate i) carrier fi'equency 
- ii) Mociulatir-rg frequency iii) Modulation index

iv) Frecluency cleviation and v) Power clissipated in 100O resistor' (06 Nlarhs)

Fx6rlain Carson's rule. (04 Nlarks)

rrxplain the workin_e principre of barar-rced sr.pe detector with a suitable circuit- (08 N{arks)

Explain with releva-ni Utoct diagra,r FN{ stereo *r-rltiplexirlg systeln' (08 N{arks)

r.-i,i"i,,r 'l'hreshold in IrN4. (0'l Nlarks)

Define and explain the tbllowing '

i) Noise ecluivalent bandrvrdth ii) E.qr-rivalent Noise bandrvidth.

'il.,r.. amplifrers have tlte tblloiving specilications '

Arnplifier 1 Fr : 8 dll Gr :42d8
Anrplif ier 2 t t:9 dB G::38dR
Ampliticr 3 Fr : 5 dB G: :22dB

'l'he arrplifiers are connecied in casczrcie. Fir-rd the overallNoise figure

Deduce FI{l I's fblnula.

6a.
b
C-

?r. Derive an expression f-or tigirre oimerit of an AM receiver, rvith envelope detector'

(08 Nltarks)

(06 Marks)
(05 Marks)

(10 NIarks)
systenl and

(10 N'Iarks)
b. Explain the rvorking pilnciple of pre - emphasis and de - emphasis in FM

high - light their aPPlicatrons

**-,k*"1

'r ^11
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Microwaves and Radar
,:.::,a:::a 

.....

reciprocal nctworks.

10EC54

' 'Max" Marks:100

(08 Marks)
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Note: l. Answer artlt Fl VE Jittt questio,ts, salectirtg crt le crst TWO questirtns from each parl
2. Llse o./'Smitlt. chetrt is allov,ed.

PAR'T - A
I a. Dclinc tlie fbllorving tcnrs as rcfcrrcd to a trausmissiou line :

( i ) Stancling \\ a\ cs

(ii) Reflcction coefficient
(iii) vswR
(iv) Transmission coc{ficient
(r ) A rnatchccl transtnission iine (10 Marks)

tr. A load irnpcclirncc of (60 - j80)f) is to be matched to a 50Q coaxial line by using a single
short circuitcd stub. The wave length ol'operalion in I metcr. Using Srnith chafi, find:

iit Ttrc VSWR
(ii) Location'd'of the str-rb rvith respectto load and length'{'of thc stLrb

(iii) The position o1'first V,,,* and lirst V,ni,, oi'the standing wave with respect load end.
(10 Marks)

2 a. With constructional diagram, e xplain the working of a Faraday rotation isolator. (08 Marks)

b. A matched isolator has insertion loss of 0.5 dB and isolation loss of 25 dB. Find the

scattering rnatrix of the isolalor. (04 Marks)

c. With a diagram, explain a four pofi circulator that uses two directional couplers. Explain
rvith diagram how a four port tnicrowave circulator can be realized using two nlagic Tees.

(08 Marks)

3 a. With relevant plots, wavefurms and constn-rctional diagrams, cxplain Gunn effect in a n-type

GaAs slice. What arc the differences between micro wave transistors and microwave TEDs?
(10 Marks)

b. Write a note on PIN diode. With diagrams, show any three applications of PIN diocle,

cxplatn thcse in briefly, (10 Marks)

4 a. Prove that thc irnpedance ar,d admittance matrices are symmetrical for a re ciprocal network
junctron. (06 Marks)

b. Writc the S-matrix for an n-polt networl<. (06 Marks)

c. Starting {i'or-n the impedance matrix equation, prove the symmetry property of S-matrix of

5 a, With neat cliagrant, explain the construction and working of a precision type vanable

wavegLride attenuator, with matched ports. Derive its S-matrix. (09 Marks)

b. Starting liom the characteristics of l1-plane waveguide Tee junction derive its S-rnatrix.
(07 Marks)

c. \\/ith diagranr, explain how a magic-Tee can be used as a dLtplexer in RADAR system.
(04 Marks)

PART - B

1 of 2
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6 a. Explain the constructional lbaturcs uricrostrip lines. Discuss the cltaracteristic impedance

and effective relative dielectric constant of a nlicrostrip line ' (09 Marks)

b. Briefly explaln the various losses in mrcrostrip lines' , 
(06 Marks)

c. A lossless farallel strip li.e has a conclucting strip width W. Thc dielectric substratc

separating the trvo conclucting strips has a relativc clielcctric substratc ol6 and thickness of

the clielcctric substratc is 4 mm' CalcLrlatc:

(i) The reqr.rired wirlth W of rhe conciucting strip in order ttr har"e a characteristic

imPedance of 50().
(ii) Thc strrp liuc citpae itattcc

(iii) The striP linc inductancc

ilr) The phase velocity of tlie wave in the parallel strip line (05 Marks)

7 a. Derive the sirnple lorm of RADAR raLrgc ctlttatiott. (07 Marks)

b. Wirat are thc applications of RAD;\Rs? (06 Marks)
o. l/!ll vv Lrrv rrrrrl,r\

b. Wirat are thc applications of RAD;\Rs? (06 Marks)

c. A RADAR trunrnritt", operates at 10 GHz and transmits 250 KW of pcnk pulse power' If'

tlte antenna r-rsed by the tiansrnitter and recciver has a gatn of 4000 and the powcr rcceived

fronr a tarsct at 50 Ln is i0 11 w, what is thc RADAR cross section of thc target? ({J7 Marks)

. u'ith a block diagram' What are its8 a. Explain the principle and rvorking of MTI radar
(10 Marks)

advantages'7cu Y 4rr l46vr .

b. With a ieat block diagraur of a delay lir"rc cancellcr cxplain thc rvorking principle' ln the

case of single dclay lilc eanccllcr dcrive the exprcssion lbr thc amplitude of the output'

Hence draw the ampliturle v-crsus frequency ,tot' 
... ,., . 

(10 Marks)
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(08 Marhs)

-l'ime: 3lrrs.

and Goding

Max. Marks: 100
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a. Irincl an expression for average information content of symbols in long independent
scclrrcnce and prove that H(s),,,,,, : logzM wtren al] 'M' symbols are cqually likely

PART - A

scclrrcnce and prove
ittt lc1ig1i1is61.

H(s),un* : logzM wtren all 'M' symbols are cqually likely
ittt lc1ig1i1is61. (06 Marks)
Stalc cliagram of stationary mark o[f'source is given in Fig.Q1(b). CalcLrlatc II" (ir. C: and
t cti{r tliat Cr > G, , H.,,'tri{y tliat Gl,;:62 > H.t G-'i,P

:::::

t,L ,1,

h

3 a. I'ror,.: that mutual infonlation is aiways non-negative i.e I(A, B) > 0.
lr \ e lrrrnncl has the following clraractcristics

Y Y: Y: Y.
- l/ 1r., x ,r,r-,

xt:1,, Y' Y' 't-
Irinrl FI(s), H(Y), H(x, y) anri channel capacity iI r : 1000 sanrp lcs'scc. Assume

(08 Marks)
(04 Marks)

1

I'(r,)= P(x:)- Z.
i isi 1hc propefiies of Noiselcss anci deterministic channel.

I of 2

t,SN I

I

I

I

?

C.

(t,) Ibr any distorlionless source encocling speed is bor"rnded by L > H(s). (06 Marks)
.\ source has 6 symbols with prnbabilities Pl to P6 such that Pr : Pz ) P: - I'+ > P-s : Po. 11'

P,,,.,Ln construct Shannon code for the above rxessages and determine the efficiency of the
corlc. (07 Marks)
('orr.iclcr a source with 8 alphabcts A to H r.vitli respcctivc probabilities of 0.22.0.20.0.18,
0.15.0.10,0.08,0.05,0.02. C'onstn-rct a qlratcrnrry ctrnrpact code and rietclrnine the code
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a. State Shannon's Hartley law and prcve that C,: 1.44(S/N). (07 \larlrs)
b. A Caussian channel has a bandwidth of 4KHz and a trvo -sided noise power spce tral dcnsity

q/2 of i 0 ra watts/Hz, signai power at the receiver has to be maintained at a levcl less ilran
or equal to 0.I mW. Calculate the capacity of the channel. (07 rlarks)

c. A channel diagram and the cor:'esponding channel matrix P(B/A) of a deterministic channel
are sholvn in Fig.Q4(c). Obtain its channel capacity.

br b? b,

' dt
"'i!n.i',il 0 0

.,ll : ?l ;,'ju,lo 1 ol,:.':::,.,

r Q- ,->'1
ly*tl.n; - &*,^,-- n lqlu

f,' *3 
---rrPtb r, )---'l-a,l0 I

rL5
bL

Q;

, ,r (06 Nlarks)

PART _ B

5 a. Prove that GHl = 0 and CHr : 0.'r ', (06 vtarks)
b. The parity check bits for (8, 4) linear block code are giue,gated by ,,,,,.

. I r'::::l:'

'\*j;lr,,r,t., 't:

Cr,: dr @ dz @ d+Cr,: clr @ dz @ d+

Ct: dz @ dr 0 d{ikn* ; ,,.

( r Or (d Or tD O+.

u' 
I 
o }"'.,,,,,0

ao [0 r,i0"i" 1,

, 1,'".

l: : :l e5 --->-.b,L0 0 ll 't r
,,,, 
],,"" Fig.Qa(c)

( r Or (d Or tD O+.

Where drd:d:d+ are message bits. Find G, H minirnum weight of their code and clrau,the

Consicler (2, l, 3) convolution code with g"): ll 0 I 1], g(') : [, 1, 1, 1]. Dr:ir,v rhe cncoder
block diagram, using geueratol matrix find the code and verily the same usiug translbrnr
domain rlcthod forthe messagc secluence 10111. Draw the code lree and find thc codc using
cocic trce. (20,\llrhs)

corresponrling encoding and syndrorne calculation circuit. {1.1 }'tlrl<s)

a. Consitler the (7, 4) cyclic cgde generated by g(x), g(x) : 1 + x + x3. Write thc cricoder
circuit and find the codeword 1br the message 1011, 0101. lf the reccivc,tl code
z(x) : 1110101, draw the syncirornr; calculation circuit and corect the single crror in the

t'cce iictl \ t'ctor. rll \l:r|k:)
b. Explain vvith neat block diagrenr. <lecoding circuit of cyclic codes. (0(r \,t:rrli.s)

Write shurt noles on :

a. RS codcs
t-,. Co lay e trcle s

c. Slrortcncri eyclrc codes
d. Cyclic rcclLrndiurcy check codcs. (20 Nlarhs)

s*{<**
a ^f a
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(0:l Marl<s)

Aiso cliscr-rss thc cascading problem ol'
(10 )Iarks)

(10 Marks)

(04 NIarks)

loaci Ci, - 166'. as shou,n in

(06 l'l arks)

'l-in-rc: 3 l'rrs.

Fitlh Semester 8.tr. Degree Exarnination, Aug./Scpt.2020
Fundamentals of GMOS VLSI

',', Max. Marks:100

Notc: /lnsttrar F-Il/ti-l'ult tluestiorrs,.selct'ti:tg ut lt,tttt T'rl"() ques'tions.fi"orn euch purt.

I a. wirh ncat clirgrarl^ crplain tn* ,r.pt$fficeclurc o1 1'abrrcatn)n stcps of CMOS P-well

I)r'occss ancl r.r'ritc thc nrark scqLlc'nce (10 Marks)
b l)erive thc necessarl,expression:; lirr V,,,,1 iu all the regions ol'CMOS inr.'ertcr'/ Ilxplain.

(10 N'Iarks)

2 tt \\ iral is bodi''etlrct'l \\rhich paranrctcrs Arc rcsponsible tbr it'l (08 Marks)

b l:rirlain thc [)se:Lrrkr-N]\{OS logrc strLrctLrrc ancl trhcir salieut lbatLrres u'ith cxamplc. (0ttNIarks)

a
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ad,i
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c L'on.rpare C\4OS anrl bipolar technologit":s.

3 it lr1r111111 tlrc oPerirlirrr trl'CNl()S Jrttitrtttc logic.
dvnanric Ct4OS logic.

h. lnrplenre'nt Lrsing CN,IOS logic stnrctLrre ancl ils sticl< cliagram.

(i) l=A-13L)
(ir) 'Z 

= A(D + l:) t'il(l

4 a. \\,'hat are the scaling factors of,
(i) Palaslic capacitance ('\.
(ii) I'ou,er clissipr-ltion pcr unit arca P,,.

b. -l-u,o nN4OS in verters are citsczidcd to clrii,c caprti: it ir c

Frg. Q'1(b). Clrlcttlltc |rtir dcllry V1,, to V,,,,1 itttc:rt"t'ts of "r.

rrh

I-is Q4 tb)
c. Explain lvitlr circuit clra-rrlilnr llre sLrpcl bLrlfbrs ri,itlt irtverting type and non-invertirTg type of

nN4OS. (lolrarks)

P,\RT * B

5 a. Iirplain stt:uctuled clcsign of bils arbitration logic for n-line bus. (10 Nlarks)

b. DiscLrss thc- architcctlLral isslrcs to bc fcrllou'ctl in thc clcsrgn of VLSI sltbsystems. (l0Marks)

6 a. Dcsign a .1:l rnr-rltiplcxcr usir-rg nMOS logic ancl CMOS logic. 110 Nlarks)

b. Explain tlrc implernentation ol ALU firnctions u,ith a slanclarcl aclcler. (10 llarks)

7 tr. Hor,r,to read or rvlitc anci holci the bit in SRAN{ cell'l (10 }Iarks)

b. Disci,rss CMOS pseuc'lo-static rncrnory cell rvith stick cliagram. (10 N{arks)

tl a. Erplain scnsitizecl path bascd te sting lbr cotltrinational locic. (10 \'Iarks)

b. Wrrtc a note on testability artd testing. (10 },Iarks)


