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\{odtrle-2
3 a. Write shorl notes on : ,i 'l

i) Attenuatori ) Attenuator
ii) Phase shifters. (08 Mnrks)

b. llxplain the properties of S-pammcters for junction of potts having con'ulon characteristic

irnpcdrttcc. (08 Marks)

OR
4 a. A 20 MW signal is fed into one of thc collinear part 1 of a lossless H plane T junction.

Calc,ulate the power delivered through each pod when other ports are tenninated in matched

lorrrl. (04 Marks)

b. Writc the characteristics of Magic Tee. Also obtain scattering matrix for Magic 'l-ee.

(08 Marks)
L \Vrite slrotl notes on : Coaxilrl r'()llncelors attd adaptct's.

\I od u le-3
5 a. r\ n-ricrostrip line is composed oI zero thickness copper conductors on ii substrate having

e ,...8.4 tan 6:0.0005 and thickness 2.4mrn. If the line width is lmm attd operated at 10

( il Iz. eulculate :

i)'fhe characteristic impedance ii) the attenuation due to conductor loss and tlielectric loss.
(08 Marks)

b. Dcfine the lollowing :

i) []eam area

ii I l(ediation resistance
iii) []earn efficiency
iv) itadiation intensity. (08 Marks)

rrsN i--l
Seventh Semester B.E. Degree Exag$nntion, Aug./Sept. 2020

Microwaves and.- lmtennas

rime: 3 hrs d= d';,, Marks: 8o

Note: Answer any FIVE full questions'jffiodrg ONE fuT question ftom ench module.

\Iod ule- |

Expiain the operation of Reflex Klystron with the help of neat sketch. (06 NIarks)

A tu,o-cavity Klystron opemtes at 5 GHz with a f)C beam voltage of 1OKV aucl 2mm cavity
gap. For a given inputRF voltage, the magnitude of the gap voltage is 100V. Calculate the

transit time at the cavity gap, the transit angle, and velocity of the electrons leaving the gap.
(06 Marks)

Define standing wave and standing wave ratio. (04 Marks)

OR
De rive transmission line equations. (06 Marks)

1a.
b

2a.
l-, . A ccrlain transmission line has a characteristic impcdance of 75 + j0.01() atrd is tcrminated

in load impedance of 70 + j500. Compute : i) reflection coefficient ii) transmissiou

coefl'icient. (06 Marks)

Mention characteristics of Srnith chart with the help of necessary eQuations. (04 Marks)
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OR
6 a. Obtain ellbctive apefiure and directivity of a hallwar,e dipole. (05 \tart<s)

b. Denve I;riis transmission formula. (05l,tartrs)
c. Obtain relationship between direotivity and effective apcr{ure. (06 vtarks)

Module-4
7 a. Define power theorem. 

.......- 
(04 lrarks)

b. Find the directivity 'D' for the lollowing sources with radiation intensity.
i)U-1J,,,sin20,0<0<fi,0< ir<2n ii)U:U,,,cos20,0<0< n12,0<b<x12. (05l,rarks)

c. Plot the lie ld pattem for an array of two isotropic point sources with equal anrplitr,rclc and
same phasc. Take d: ),12. , (07 Ntarks)

8 a. Obtain the field pattbm for a linear uniform array of isotropic antemas, satisty thc lblloiving
n - 5. ,l = ).t2.6: -dr. to6 \tar.ks.)

Module-5
9 a. Comparc far fields of small loop and shorl electric dipole. (0;t vtarks)

b. Obtarn an expression for radiation resistance of a loop anteilna. (06 Marl<s)
c. Dcvelop itlr expression for the field intcnsity latio in the apefiure plane tbr a pirrirbolic

rcllect()r', (06 \larks)

.oR
10 a. Deternine the length,lll-, H-plane aperlure and flare anglcs g, uiia 0H of a pyramicial hom fbr

r.rhich tlrc Eplane aperlure ar: l0),. The horn is fed by a rectangular waveguiclc witlr lLr,,
Ittodc. Lr't o = 0.2)" in the Eplane and 0.375)" in thc FI planc. AIso find the clirecriviry.

b. Definc helix geomehy. Explaiil practical design co*siderations for the monofil"r ,li:l3:Tl
hclical antenna. (06 \Iarks)

u. Expllirr Yagi- Uda anay wirh thc help of diagrarn. 1{)4 \trrr.ks)

,<)k:&{<*

b. Derive an expression for radiation re sistance of a shorl clectric dipoie. (06 \larhs)
c. Explain principle of pattem multiplication with the help of suitable example. (0.1 \larks)
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Note: Answer uny FIVE full rluestiorts, cltoosittg OIYE futl questionfrott each module.

Module-l
Give symbol . characteristic teatures of the following devices :

(06 Marks)i) C'fO ri) TRIAC iit) MOSFET
Iixplain clilferent types of power electronic circuits with their input and output waveforms.

(06 Marks)

c, Explain peripheral effects of power converter system. (04 Marks)

OR
a. Cornpare power MOSI-ET and bipolar junction transistor. (04 Marks)

b" Drar,v the switching model of MOSFET and explain its srvitching characteristics with neat

figure" (06 Marks)

c. Explain output and transl'er characteristics of IGBT. (06 Marks)

,1 'rrlillllii ;,,ar:1jji,\14

,,irlr.',; I "MOdUIg-2 ::,&',.Y..'...._3aExplainthestaticanode-cathode.ffisofSCR.(06Marks)
b. Explain the two transistor model of SCR and derive an expression for anode current in terms

of current amplification factor and leakage current. (06 Marks)

c. The latching current of a thyristor circuit in fig.Q3(c) is 50mA. The duration of the firing'l'he latchrng current of a thyrrstor crcutt ln tlg.QJ(c) ls )UmA" I ne duratlon oI tne rrlnE
pulse is 50ps. Will the thyristor get fired? . " .,:.,. (04 Marks)

n1
t t )^^ ^| 

-pr-Fig. Q3(c) .ovLl 1

a. Distinguish between natural and fbrced commutation with examples. (04 Marks)

b. With a neat sketch, explain turn - off mechanism of SCR. (06 Marks)

c. With the help of neat iircuit diagram and waveforms, explain the UJT firing circuit.
(06 Marks)

Module-3
a. With a circuit diagram and waveforms, explain the working of a single phase fulI crrnverter

with a highiy inductive load. Derive an expression for the average output voltage and rms

output voltage" (08 N{arks)

b. With a neat diagram and waveforms, explain the principle of singie phase dual converter.
(06 Marks)

c. Explain the role played by the free - wheeling diode in converters with R - L load.
(02 Marks)

158C73

Max. Marks: 80

Seventh Semester B.E. Degree
Power

Time: 3 hrs.
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a. Explain the principle of oN - oFF control. with the help of waveforms and derive an

expression for rms output voltage ,, (06 Marks)

b. en AC voltage controiler has aiesistive load of R: t0 and the rms input voltage is 120V,

60Hz.The thyistor switch is ON for n: 25 cycles and i.s OFF for tn:75 cycles. Determine

i) rms output voltage il) the input power factor iii) the average and rms current of

thyristor. (04 Marks)

c. Explain the operation of a suigle phase bidirectional controller with resistive load' Derive an

(06 NIarks)
expression lbr rms outprtt voltage.

Module-4
a. Explairr t5e operation of step - dowtr rnnverter with RL load. Also derive an expression for

p.ut - to - peak load npple current" (08 Marks)

b. Lxplarn u,iih suitable 
-ckcuit 

an<l waveforms, the .principle 
of operation of stcp - up

converter. Derive an expression for average output voltage of step-up c0nverter' (08 Marks)

15EC73

(08 Marks)

rr . " ;:.

; ,s. .l .*. _'' ;€.#siia

OR
g a. Briefly explain the classification of' the converter depending upon the directions of the

current artd voltage flt)us (05 Marks)

b. With ttie help oflircuit diagrarn and waveforms, explain the working of a Br-rck regulator.

Derive the expresskrn Ibr peak - to - peak ripple current of the inductor. (ll Marks)

NIodu lc-5

9 a. E,xplain the operation of srngle phase half bridgc invet'tcr wrth R - load' Derive the

expression {br rms output voltage. (08 Marks)

b. Explain the performance parameters of inverters. (08 Nlarks)

UR
(08 Marks)l0 a. Explain the working of variable dc - link inverter'

b. With a circuit diagram and waveforms, explain the working of a single phase full wave

slvitch. Also derive an expression for average current and mrs clirrent of cach thlristor.
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Time: 3l-rrs. Max. Marks: 80

l,{ote: Ansxter uny FIVE full questiotrs, cltoosittg ONE futt questiofi from euch module.

Nlodule- |
I a. Irind the greatest common divisor (1970, 1066) using Euclidean Algorithrn and Explain the

Algorithrn. (07 Marks)

b. Explain Extended Euclid algorithm for (m, b)" (05 Marks)
c. Define Rings and its axioms. (04 Marks)

OR
2 a. Define groups and t.ields. Explain its axioms. (06 Marks)

b. tixplain polynomial Arithmetic, with an examples. (05 Marks)
c. l,ist out the properties of modLrlar Arithnretic for integers in 2,,. (05 Marks)

.v-Iodule-2
3 a. With an example explain play fair .ipfr.. (09 Marks)

b. Explain transposition techniques. (04 Marks)

c. What is Causal cipher? Give an example. (03 Marks)

OR
4 a. Encrypt a message "Paymole money" using a Hill cipher with the key

Seventh Semester B.E. Degree Exa
G

:i'%. '' j, (08 Marks)

b. With the help of block diagram explain single round of DES algorithm.b. With the help of block diagram explain single round of DES algorithm. (08 Marks)

Module-3
5 a. With the help of block diagram explain AFS Encryption and decryption. (10 Marks)

b. With a example explain 4-bit linear feedback shilt registers. (06 Marks)

OR
6 a. Elaborate geffe generator, generahzed geffe generator and stop-and-go generator of stream

ciphers using LFSRs. (08 Marks)

b. With the help block diagram Beth-piper stop-and-go generator, alternating stop-and-go

generator and Bilateral stop-and-go generator" (08 Marks)

Module-4
7 a. State and prove Felmat's theorem.

b. Briefly explain RSA algorithm and key generation.

c. Differentiate between conventional and public-key Encrlption.

X af}



ii

2 of 2



GBG,$$GHEMEI
15TE73

Seventh Semester B.E. Degree Examination, Aug.lSept.202O
CMOS VLSI Design

Time: 3 hrs. Max. Marks: 80

lYote: Answer any FIVE Jull questions, choosirtg ONE full question from eoch module.l{ote: Answer any FIVE Jull questions, c tg uNb tull quesfion

Starc ancl cxplain Moorc's lan'. (04 Marks)Stale and explain Moore's law.
List the expressions fbr I.1, of an ideal MOS transistor for different regions of operation.

(03 Marks)
Explain the CMOS inverter I)C characteristics highlighting the regions of operation.
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(09 Marks)

OR
With the help of neat cliagrams, explain thc cutoff, linear and saturation region channel
fbrmation in nMOS transistor with different values oflVu, and Va.. (08 Marks)

Briefly explain sLrbthreshold condition and geometry dependence with respect to non-ideal
I-V effects in MOS transistor with relevant cxpressions. (08 Marks)

Nlod u le-2
3 a. Draw the stick diagrams lor :

(i) Simple n-well based BiCMOS inverter

(ii) Logic function X = A + B'C in nMOS design style. (08 Marks)

b. Draw and explain in brief the design rules for wires in CMOS (1" based). (08 Marks)

OR
4 a. With the help of relevant figures and expressions, briefly explain the rise time and fail-time

estimatious with respect to CMOS inverter. (08 Marks)

b. With the help of a neat circuit diagram, explain the working of inverting tlpe nMOS super

buffer. (08 Marks)

5a.Drawthesca1ednMoStransistorn,ffinescalingfactors.(06Marks)
b. Derive the scaling factors lor the iollowing device paramr'tcrs:

(i) Gate Capacitance
(ii) Maximum Operating Frequency (05 Marks)

c. What are the problerns assocrated w ith VLSI design'/ List the ways to reduce thetn.
(05 Marks)

OR
a" Briefly explain the different Bus arciritectures with necessary figures" (06 Marks)

b. lmplernent the ALU functions line EX-OR, EX-NOR, AND and OR operations with an

adder" Write the block dragram of 2-bit ALU using adder element. (10 Marks)

tr of2

1a.
b.
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!Iodule-4
j a. With respect to gate restoration logic, draw the circuit diagram and stick diagran-r of 2-inpr.rt

NAND gut. in nMOS and CMOS logic (04 Marks)

b. Briefly explain Pseudo-nMOS, Dynamic and Clocked CMOS logic. (06 Marks)

c. Design a parity generator and draw its nMOS stick diagrarn. (06 Marks)

OR
a. Explain the architecture of FPGA, (08 Marks)

b. With the help of a neat stick diagram, explain the working of 4:1 multiplexer. (08 Marks)

9a.Brieflyexp1aintlrec1ifferentfault,merr,abilityandcontrollabi1itywithrespectto
(I0 Marks),nantt iacttl'ri ng tcst princ iples'

b, List out tl-re System Tirning consideratious' (06 Marks)

10 a. Explain the working of three tmnsistor Jyrrurri" mem.ory cell along rvith its circuit diagram

and stiCk diagram" (lo Marks)

b. Briefly explain the Ad-hoc testing. (06 Marks)
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