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Seventh Semester B. E; :Degree Examijnation, Feb. /Wm 2022
Mlcrowaves and Antennas
Time: 3 hrs. ' - :Max. Marks: 100
Note: Answer any FIVEfull questzons, choosing 0’\’Efull question f} om each mmlule

Module-1 '
1 a.  Withneat dlauams uq olain the concept of reflex system. . (10 Marks)
b. Calculate the transet time at the cavity gap, transit angle and velocity of electron leaving the
gap for 2- cavity klystron that operates at 4GHz with a DC beam voltage of 5kV and 2mm
cavny gap. (06 Marks)
¢. Define VSWR. , ; (04 Marks)
, " OR,
2 a. Obtain the transnnssmn line equatlons from mndamentdls ; (10 Marks)
b. A transmission line-has a resistance of 2(/m with an mduuanu; 'aluc of Sn Il/m.
The conductance of the line is 0.5m mho/m and capacitance is 0.23p.F. = [GHz Find the
characteristics impendence of the line and the propagation constant. (04 Marks)
c. What is a Smith chart? Explain the different measurement that can be determined using «
smith chart? (06 Marks)
© Module-2
3 a. Explain the properties of S parameters as applicable to a microwave network. (10 Marks)
b.  Write short notes on :
1) Coaxial connectors and adapters
i) Attenuators. : ' o (10 Marks)
: g OR ,
4 a. What s a Magic Tee? Explain its properties. Also determine its S-matrix. (10 Marks)
b. Explain a directional cpypler and write its S-matrix. R (10 ¥arks)
Module-3
5 a. A certain microstripline has the following parameters. ‘
&=523 h=7mis t=28mils w=10mils [Note: Imil= 0.0254mm]. Calculate the
- characteristic impedance of line (Zo). (04 Marks)
‘b. Explain a parallel strip line, with neat diagram and relevant equations. ' " (06 Marks)
¢. Define the following :
1) Radiation Intensity
(i) Aperture of Antenna
1) Beam area
iv) Directivity S : :
v) Reduction pattern. O S (10 Marks)
OR . ‘
6 a. Derive Frus transmission formula. " : , (08 Marks)
b.  Compute the power received by an antenna in ¢ase of transmission over a distance of 130k
at 500MHz. When gain G of antennas used are both 25dB. (P4 = 200W). (06 Marks)
51

Obtain a'relationship between directivity:and effective aperture. (06 Marks)
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Module-4
Plot the field pattern for an array of 2 isotropic sources with equal amplitude and same
phase. Take d =a/2. . (07 Marks)
I'ind Directivity of a source with a sine squared pattern (doughnut) (power pattern). ,
(07 Marks)

State and explain power theorem. o ' (06 Marks)
OR
Obtain the field pattern for a linear uniform array of isotropic antennas for n =6, d = —g—
c=-d : (08 Marks)
Obtain an expression for radiation resistance of a short dielectric dipole. (06 Marks)
Défine and explain the principle of pattern multiplication. o (06 Marks)
Medule-5 :
From fundamentals obtain the radiation resistance of a small loop antenna. (08 Marks)
For a horn antenna, explain the horn antenna optimum dimensions. Explain with an
example. (06 Marks)
I'xplain the principle of working of a parabolic Reflector antenna. (06 Marks)
S . . OR
Define helix geometry. Explain the practical design considerations for the monoflex axial
mode helical antenna. ) (06 Marks)
. Explain the principle of a Yagi Uda Array Antenna. (08 Marks)
Calculate the directivity. of a horn antenng with ach, = 10A ay = 9% (06 Marks)
R EE

o
o
o
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(07 Marks)

ng with a block diagram. (07 Marks)
V = {0, 1}. Compute D, D4 and Dg

(06 Marks)

> image processing system with a block

(07 Marks)
(07 Marks)

(08 Marks)

ng property, 2-D continuous Fourier transform, 2-D sampling

theorem and 2-D DFT with equations and examples with respect to digital image processing.

Explain periodi
examples.

1 of2

. (12 Marks)
and symmetric properties of 2D — DFT with equations, diagrams and

(08 Marks)
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Module-3
a. Given a=2 and b = 4, find the mean and variance f
models along with their PDFs, showing the maximu
b. Explain four types of mean filters. i,
c. Describe the three methods of estimation o
examples.

niform noise and exponential noise
; (06 Marks)
(08 Marks)

a. Given a =2 and b = 4, find the me:

along with their PDFs, showing: (06 Marks)

b. Explain four types of order st filters. (08 Marks)

¢. Describe adaptive median filter with equations and examples. (06 Marks)

Module-4

a. Explain RGB color model with diagrams and color equivalent values in binary/HEX. How it

can be converted Y and HSI models using suitable equations? (12 Marks)

b. (08 Marks)
a. ix basic morphological algorithms with equations and an example for each.

) (12 Marks)

b. with equations and an example

for each. (08 Marks)

Module-5

a. Describe the Laplacian usage for the detecti equations and an

example. (08 Marks)

b. Explain edge de n principle using the image gradient and different types of masks or

operators. ; (08 Marks)

c. Describe edge linking using local pr (04 Marks)
OR ;

hain code methods for boundary representation, with

(08 Marks)

: (08 Marks)
nents used for the representation of boundary segments. (04 Marks)

2 0f2
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17ECT3

Seventh Semester B.E. Degree Examination, Feb./Mar. 2022
Power Electronics

hrs. - U I L Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each nodule.

Module-1

List out any five applications of power electronics. (05 Marks)
“Give symbol and characteristics features of the following devices:
' 1) SCR 1) TRAIC i) IGBT iv) GTO  v) LASCR. © (10 Marks)
Explain the peripheral effects of power electronics. - © (05 Marks)
: - OR ;
Explain the steady state V-1 characteristics of: IGBT and switching characteristics of
MOSFET. . s . (10 Marks)
List out the merits of MOSFETS, A ‘f s (05 Murks)
Explain how transistors are protected against. hth dl'dl Y (05 Marks)

Modulé 2
With a neat sketch, describe the two transistor model ola- thyristor and obtain the expression

for anode current. :' (10 Marks)

Explain, thvnsto characteristics and nod opuat ons, (10 Marks)
OR _ _

Bring out the differences between natural and forced commutations. : (04 Marks)

Explain the operation of a full wave RC firing circuit with waveforms. (08 .\im-lm)

A UJT is connected across a 20V DC supply the valley and peak point voltages arc 1 volt
and 15V. The period of UJT 1@1&\:111011 oscillator is 20ms. Find the value of charging

capacitor, if a chargingresistor of 100K is used. (08 Marks)
Module- 3

Lxplain the working of single phasc dual converter. How'if operates in four quadrants?

(I() Marks)
Derive an expression for average value of output voltage for 1 full wave controlled rectifier
.\r\’llh RL lIO’dd. . (10 Marks)

OR .

With a neat diagram and relevant.waveforms.explain-.1¢ fu li'\\'a\" mmmllu* or ON-OI'l

control. Derive an expression for rms value of load volta gc in on-off AC voltage controller.
- T " * (10 Marks)

Explain 14 Bidircetional AC voltage controllers with. inductive loads. (06 Mk
In an ON-OFF contrdl circuit using 1¢, 230V, \(h/ supply the ON time 15 10 cveles and
OFF time is 4 cycles. Calculate the, RMS value of the output voltage. (04 Marks)

.I of’l
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_ Module-4
xplain the principle of operation of step down choppel with R load. (08 Marks)
A DC chopper has a resistive load of 30Q2 and input voltage Vs = 220V. When the chopper
is ON. the voltage drop is 1:5V and Lhoppi% ﬁcquency fis 20kHz. If duty cycle is 60%,

determine the average output voltage, rms output Voltaoc and Lhoppu ontime. (08 Marks)
With relevant graphs, éxplaihlow choppets are classified. (04 Marks)
o - OR
With neat figure, explain buck regulator. ' ' (10 Marks)
With the help of circuit diagram and relevant waveforms, explain the working of a
Buck-Boost regulator. (10 Marks)
Module-5

Explain the operation of single ‘phase half bridge inverter with inductive load, derive the
expression for rms output voltage if the input. Js. square wave with peak output
voltage i1s V/2. (10 Marks)
Explain the performance parameters of inverters. (10 Marks)

: OR
Explam the opuatlon oft hy1 istorized current source inverter. What are its advantages”’
(10 Marks)
Write short note on: : . '
DC-link inverter 1) Smilsoi,dal PWM. ' " (10 Marks)

kovk ko ok
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%L\ enth Semester B E. Degree Examination, Feb. /\’lm 2022
' Mmtsmedla @Qmmumcaﬁmn

Time: 3 hrs. , Max. Marks: 100

a.

a.

(@]

a.

b.

b.

Note: Answer any FIVE full questions, choosing ONE full question from each module.

. Module-1

List the five basic tvpps of commumcatlon network that are used to provide multimedia
services. Explain with a neat diagram:

(1) Data Networks

(11) Integrated Services Digital Network (10 Marks)
Explain the principle of operation of packet switched network with neat diagrams. (07 Marks)
Derive the maximum block size that. should be used over a channel which has BER
nobabx[xty of 107 1ftlm probability of a block containing an erjor and hence being discarded

istobe 107, o (03 Marks)
: - OR . : I

Explain  with neat diagrams, Movie  on” Démand and” Necar Movic on  Demand

(MOD/N-MOD) application. (08 Marks)

Explain the operational modes of multipoint conferencing with neat diagrams. (06 Marks)

Determine the propagation delay associated with the following communication channels:

(1) A connection through a pri\/atc telephone network of 1 kim
- (i1) A connection through a PSTN 0f 200 km

(iii) A connection over a satellite channel of 50, OO() km
Assume vcloclty o pl()pd&{dtl()] of a wmdl in the case of (i) and (ii) is 2 x 10" m/sce and in
the case of (111) | is3 x 108 m/sec. 5 (06 Marks)

Module-2 ,
Explain the principle of aperation of PC \/l mcuh COREC C with a fiagram. Also
cxplain compressor andupmdm A (08 Marks)
Explain Intel laud Scanning principle with a diagmm, ; ‘ (06 Marks)
Derive the bit rate and the memory re quiremcm to.store cach frame that result from the
digitization of 5 5 line \ystcm assuming a -4:2:2 format. Also find the total memory

required to sfore a 1.5 hour movie/video. . © : (06 Marks)
' OR

With the aid of diag: 'z\m explain the following:

(1) Aspectratio of display screen

(1) Raster scan

(1) 4:2:2 L (08 Marks)

Fxplam different types of text in detail. ) (06 Marks)

Assuming the bandw dth of a speech signal-is from 50 Hz through to 10 kllz and that of a

music signal is from 13 Hz through to 20 kHz. derive the bitrate that is gencrated by the

“digitization procedure in each case assuming'the Nyquist sqmpling rate is used with 12 bits
per sample for the speech signal and 16 bits per sample for the music stgnal. Derive the
memory required to store a 10 minute passage of stereophonic music. (06 Marks)
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‘Module-3

A message com pmmw 01 a stril ing of characters ‘with p1obab tlities ¢ = 03.n =03, t = 0.2,

w = 0.1.-=0.1 is to be encoded. The message is “went.” Compute the arithmetic code word.

. ' ) (08 Marks)

With the aid of diagrams, explain JPEG encoder. (08 Marks)

~-Explain CPU management in multimedia operating system. . (04 Marks)
OR

A message and i its nobabllxty ofoccurrence of each character is ds follows:
Aand B =025.Cand D=0.14, E, F, G and 1=0.055.
(1) Use Shannon’s formula to derive the minimum average number of bits per character.

(i1) -Construct the Huffman code tree and derive a suitable set of code word. (08 Marks)

Explain the principle of LZW compression. (06 Marks)

Explain the main features of distributed multimedia system. (06 Marks)
Module-4

Explam Lincar P u(imva coding encoder and decoder with neat schematic. (08 Marks)

A digitized video is to be compressed Usmé the MPEG-] Standard. Assuming a frame
sequence of 1 BBP BBP BBP BBI... and average Lomplu,\lon ratios of 10:1 (I), 20:1 (P)
and 30:1 (B): derive the average bit rate that is generated by the encoder for both NJSC and

PAL formats. (08 Marks)
Explaim different frame types. : ) (04 Marks)
OR
Explain D P( A encoder and decoder with a neat diagram. o (10 Marks)
What do vou understand by the terins: ' ' :
) Group ol pictures (11) 1 Prediction span (1i1) Motion compensation
rjt.\ ) Motion estimation . .. {v) Temporal masking . (10 Marks)

~Module-5

Lxplain scalable rate-cor mol \Vlth a neat block diagram. (10 Marks)
[xplain video streaming architecture with a neat diagram. (10 Marks)
OR.
Discuss brictly about hlurldlo d Packet \Jch\ orks : : (10 Marks)
Explain bricily about ¢rrors and losses in ATM. = (10 Marks)
sk
\
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Time: 3 hrs. »  Max. Marks: 100

1 from each module.

[y
o

(07 Marks)

(07 Marks)

(06 Marks)

50, will be treated as malpractice.
o

(07 Marks)

(07 Marks)
Zix+1.

(06 Marks)

3 a. With an example, i ir cipher. (10 Marks)
b. With a block diagram, explain Fiesta i i . (1¢ Marks)

4 a. Wlth example, explain ansposition technique when applied on the plaintext.
(10 Marks)

b. 'th a neat diagram ext in DES encrypti decryption and key generation. (10 Marks)

\ 0dule-3

_~stream cipher with respect to linear complexity and
(19 Marks)
(19 Marks)

ii) Bilateral Sto d Go-generator. (10 Marks)
b. With neat diagram, explain the AES key expansion. (10 Marks)

fimpertant Note : 1. On completing your answers, compuisorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaiuator and /or equations written eg, 42-+8
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Module-4
a. State Fermat’s theorem. Prove that 2" = 1(mo (07 Marks)
b. Write an elaborate note on Man-in-the-Middle at (07 Marks)
c. Define what is an Abelian Group. (06 Marks)

R
a. State and prove Euler’s theorem , (06 Marks)
b. Explain Diffie — Hellman ke ge. (07 Marks)
c. Write a note on elliptic curv real numbers. (07 Marks)
-~

Module-5
a. Explain digital signature algorithm. (10 Marks)
b. Explain in detail how N-Hash function is ob (10 Marks)
a. detail secure Hash al (10 Marks)
b. detail MDS5 hash fun (10 Marks)

20f2
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a.

b.

4,
b.

a.
b.

a.
b.

Seventh Semester B.E. Degree Examination, Feb./Mar. 2(

IOT and Wireless S‘égnsar Networks

Imwer (111 FIVE full questions, choosirig 01‘\’1; Jull question. from each m(m’z;/e
' Module-1
Explain the IBM 10T cot nceptual Framework. DCSLllbm” the function of cach level,

What are the major components of IOT system?
Differential between software and Firmware,

OR
What are the functions of gateway at data adaptation layer?
Explain the various wircless communication technologies. -
State the 3 domains of M2M architecture.

Module-2
Explain 6LoWPAN protocols.
State and explain any 2 application layer protocols.
Differentiate cloud, grid and web computing.

. OR
Explam and u‘nﬁpén the katulu of IPV4 and [PV6.
Explain 10T cloud service using ! Nimbits
State the function and DHCP protocol.

Module-3
Explain how temperature can be measured.using Arduino UNO.
Explain the security homography andilayer attack models.:
"OR ;
Explain the steps involved i in programming MQT'T client and Server,

Explain the following: 1) Usc Ml\LLlL\ cases 1) 10T mwm and sccurity,

Module-4
Explain about t mxuu&us " structures, tasks and characteristics,

-xplain about energy consumption and requirements of Imtl 1es for WSNs,

OR
Explain the programming Paradigms and programming models,
Explain node mobility, sink mobility m(l event mobility.

\loclula 5
Explain SMACS protocol. Also explain the 4 ¢ca

ses of link setup.
Explain about multipath uhicast routing. '

OR
Explain about hierarchical network of clustering
Explain PAMAS and TRAMA.

Max. Mark

(08
(08
(04

08
(08
(04

(08
(08
(04

(08

(08

(04

s: 100
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Marks)
Marks)

Marks)
Marks)
Marks)

Marks)
Marks)
Marks)

Marks)
Marks)
Marks)

Marks)
Muarks)

Marky)
Marks)

Marks)
Marks)

Marks)
Marks)

Marks)

Marks)

Marks)
Marks)
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USN | ?‘ 17EC755

Seventh Semester-B.E..Degree E\ammatlon Feb. /Man . 2022
Satelllte Communication

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1

1 a With neat sketches, explain injection velo.city and its resulting trajectories. (08 Marks)
b. Discuss three empirical expressions that explained planetary motion with neat pictorial
representation. (06 Marks)

c. Explain the piece of information required to determine Antenna look angle. A Geostationary
satellite is located at 90°W. Calculate the Azimuth angle and elevation angle for an Earth

station antenna at latitude 35°W and longitude 100°W, where R = 6371Km,
acso = 42164Km. .. D (06 Marks)
OR

2 a. With a neat sketch, explain the satellite stabilization teclmiques and compare them.
(08 Marks)

b. What is Antenna look angles? Explain the Gcomctly involved to determine the look angles

for Geostatlonaly orbits. (06 Marks)
¢ With neatf sketches classify satellite orbits. N (06 Marks)
o Module-2 ;

3 a. Explain the role and function ofpower supply in satel lite sub%ystem (08 Marks)

b. Explain the function of attitude control and TT & C subsystem. (66 Marks)

c. With neat sketch, explain the operation of solar cell. (06 Marks)
OR . ‘

4 a. Discuss the thajor components of ah Earth station, Architecture, (08 Marks)

.. With neat sketches, explain the hardware Categopi?zed for Earth station. (06 Marks)

¢. Discuss the tracking Techniques used in satellite communication. (66 Marks)

Mgc_mls_S

5 a. Explain the basic concept of TDMA and explain: 1ts typxcal frame structure. (08 Marks)

b. Explain the operation of SDMA is conjunctxon with other” types of Multiple Access

Techniques. ‘ ik . (06 Marks)

c. Compare FDMA and TDMA' techniques. o (66 Marks)

OR

6 a. Derivea sultable expression for transmission eqmtlon in S \TELLITE LINK DESIGN.
(08 Marks)

b. Discuss smmﬁcam bearing p1op’wat10n considered dunm7 SATELLITE LI\H\ DESIGN.
(06 Marks)

Classify and explain various satellite services offered by satellite communication. (06 Marks)

o

1 of 2
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Module-4

Discuss the advantages and disadvantages of satellite over terrestrial networks.

With neat sketches broadly classify the communication transponders.

" Explain the typical satellite constellation of IRIDIUM network.

; : OR
With neat sketch, explain VSAT typical networks and its topologies.
Describe the functional blocks of two types of DTH services.
Explain basic blocks of satellite telephone networks.

Module-5

17EC755

(08 Marks)
(06 Marks)
(06. Marks)

(08 Marks)
(06 Marks)
(06 Marks)

Compare Ariel and satellite Remate sensing satellite in weather forecasting satellites.

Classify sensors for remote sensing satellite payload. - .. .
Classify Remote securing satellite system and explain them.

: : OR
Explain the types of Images and its classification forremote sensing satellites.
Write a note on Images formed by. weather forecasting satellites.. - .
Describe the working principles of GPS. With its neat diagram. '

® ok K ok K

2 0f2
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Seventh Semester B.E. Degree Ex-z;ilmination, Feb./Mar. 2022
Cryptography and Network Security
Time: 3 hrs. - ' ‘ Max. Marks: 100
Note: Answer any FIVE full-questions, clzoos,ing,fi ONE full question ﬁ*()m, each module.
Module-—l
1 a Find thc GCD (1 1(0718 74, 316258250) using Euclidean algorithm. (05 Marks)

b. For the group G = <Z10 , X)
1)  Find the order of the group
i) Find the primitive roots in the group .
i) Show that the group is cyclic. (07 Marks)
c. Explain the types of cryptanalytic attacks on encrypted messages. (08 Marks)
OR
2 a. Find the multiplicative inverse of 550 in mod 1759. w (05 Marks)
b. Find flx) X gx) in GF (2% with irreducible polynomial (x* + x* + x' + x + 1) ir
fix) = O+ xt+x+x+ 1 and g(x)=x"+x+1. (07 Marks)
¢. Encrypt using Hill Cipher for the plain text “PAY MORE MONEY” with the KEY"
17 17 5 ' _ ' '
21 18 21 . A (08 Marks)
2 2. }9 P . PRI . Fra T o v

: ‘Module-2 _
3 a. Write the difference between stream cipher and block cipher. (05 Marks)

b.  What are the requirements a )ubllc key cryptosystem must full fill to be a secure algorithm?
(()"'» Marks)
¢. Explain the RSA Algorithm. In. RQA system it s glven P=17,g=31,e=7 M=2 Find the

cipher text C. o Ce ¥, (IU Marks)
OR :

4 a. Explam AES key generation algorithm with appropriate block diagram. (10 Marks)
b. Explain Man-in-middle attack on Diffie-Hellman algorithm. ; & = “ 05 Marks)

¢. Consider the elliptic curve defined over Ea3 (I, 1). Let P=(3, 10)and Q= (9. 7). Find P - Q
and 2P. s ’ : : (05 Marks)

Module-3

5§ a. Define the hash function, mention the application of one-way hash function and describe the
requirements for a hash function. ; (10 Marks)

b.  Explain basic steps involved in gwemt on of hdbh code using MDs algorithm with new
diagram. ' 3 s : gm 5 . _ (10 Marky)

1 of2
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OR
Write a short note on, HM/\C ¢ ' ' (05 Marks)
What is digital signature? List the requirements ofdlgltal slgnatme (05 Marks)
Describe the digital signature algorithm (DSA) and show signing and verification 1s done
using DSS. (10 Marks)
N Module-4
Explain \hc various phases of SSL handshake protocol with a neat diagram. (10 Marks)

List and explain all h<, parameters defined in SSL sessmn and SSL connection states.
' : (10 VL\rI\S)

OR

Explain le \LL}JS involved in opcratlon of SSL record protocol with a'neat diagram.
(10 Marks)
Explain the IEEE 802.11 1 phase of operation in detail. (10 Marks)

Module-5
What are the services provided by the PGP? Draw the appropriate diagram to explaim it and

mention the types of algorithm used for it. (12 Marks)

List and explain various functlonallty of S/MIME and also mention the header fields defined

in MIME., (08 Marks)
OR

What is [Psec? Wntg the apphoatlons of IPsec and draw the IPsec scenario diagram.
(10 Marks)

Explain the 1P s ity alchmctuu w1th the levant diagram. h (10 Marks)

* % ¥k %

o
o
o
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USN 17TE72

Time: 3 hrs.

Note: Answer any FIVE full questions, ¢
1 a

activity. (08 Marks)
List the advantages and limitz (04 Marks)
¢.  What is outer space tr (98 Marks)
2 a (10 Marks)
b. (10 Marks)
3 a n that are used in Remote sensing
(19 Marks)
b. ns as applied-to Remote Sensing

appllca ions:
(i) Emittance M
(i1) Radiant Irrad
(il))  Radiance (L)

(E)

(iv)  Reflectance (p)
W) Ismitt: (10 Marks)
4 a. Fxplam abc roughness
condltlons (10 Marks)
b. Hlllbt}a’[e the reflectance ith relevant spectral signature curve?
(10 Marks)

S
(10 Marks)
Along track scanner with the he p of a neat diagram.
Specify any pplications of along track scanner. (10 Marks)
, GR
6 a. Summarize the range resolution and Azimuth resolution of a Radar system with neat
diagram and equatlon (10 Marks)
b. Extend the Non imaging application of Radar Altimetry with the aid of a neat diagram and

relevant equation (10 Marks)
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Module-4
What are the variables that can be retrieved from“R.S imagery? Briefly explain the
constraints in using Remote Sensing data? ' (10 Marks)
Explain how you would incorporate Remote Sensing into an earth observation project, with
a neat diagram. (10 Marks)

With the help of a neat block am, explain the different approaches to image

interpretation. (10 Marks)
Explain the generalized proced r the Interpretation te sensing imagery with a
neat diagram. (10 Marks)

Module-5
With a neat diagram, explain the hierarchical organ

tion of visual interpretation criteria.

‘ ; (10 Marks)
help in object recognition with the help of a suitable diagrarm.

(10 Marks)

Explain how Shado

image interpretation. (10 Marks)
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USN | 17TE73
Seventh Semester B.E. Degree Examination, Feb./Mar, 2022
CMOS VLSI Design
Time: 3 hrs. ) Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1

1 a Write all the masks steps.of P-well process.and dld\\ Hm CMOS P-well inverter showing

Vpp and Vs substrate connections. - . : (10 Marks)
b. With neat diagrams and relevant expression, explain the LUIOH linear and saturation regions
formation in MOSFET with different values of Vs and V. (10 Marks)
OR
2 a. Write all the mask steps of nMOS process. and dmw the cross-sectional view of nWell
CMOS inverter. (10 Marks)
b. Draw the ideal and nan-ideal ChalstCINtICS of MOSFET and bring out the differences
between them along with the reasons for those differences. (10 Marks)
Module-2 _

-3 a.. Write the Jambda based design rules for layers, wires and trapsistors. (10 Marks)

b, Caleulate the capacitance of the structure shown in Fig Q3( bymth tlm following data.

Area capacitance value for metal | to, substrate = =0.3pk <107 /um (0.075 relative value)
Arca capacitance value: for polvsﬂmon to substrate= 0. 4pF % 107 /um? (0.1 relative value)

T — wé}\ —>l4 A

YN,

o M + ]; Q A
= ’D/%%M'UO ”*W/ /// A

Fig Q3(b)‘§ (10 Marks)

OR
4 a. Draw the nMOS and CMOS stick dl agrams. 101 2 l P \ \\D gate and 2 1P NOR gate
(10 Murks)

b. Calculate the area capacitance of the lavu imn'the Fw (“40 ) for the follow ing criteria,
1) Ifthe layer is metal 1 and.relative capacitance is 0.075  C, '
i) Ifthe layer is polysilicon and relative capacitance is 0.1 C_
i) If the ]a\ cr is nstype diffusion and relative eapacitance is 0.25 G
' S 2
. 14

Fi

us

L
=
6

(10 AMarks)
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w s : Module-3
With Mu ant diagr axm _explain the dif"fucm basis bus architectures. (10 Marks)

With relevant expressions, explain 4-bit Umy look ahead adder. (10 Marks)
()R -

Implement the ALU functions like EX-OR, EX- NOR AND and OR operations with an

adder. Write the block diagram 'of 2-bit ALU" using ‘adder demgnt (10 Marks)

Obtain the Scalms, factors for thc, io]lowmg parameterb
1) Gate praummu (Cy) -
) Gate Aua (Ay)
i) Maximum opualmo frequency (f,)
) -Power dissipation per gate (Py)
) Gate delay (Tg) (10 Marks)

Module-4
LExplain clocked Uv 10S logic and Pseudo nMOS logic in detail. (10 Marks)
With nMOS stick diagram, explain the structured dewon approach for the implementation of
parity \gumaml (10 Marks)
: OR
[Explain Programmable I ogic Array (PLA) in detall, (10 Marks)
Draw the block diagram of Generic structure of FPGA fabric and explain it. . (10 Marks)

. : Module-5
Write all the system timing considerations. ' (10 Marks)

plain three transistor dynamm RAM with neat circuit and stick diagram. (10 Marks)
: OR
With the help of block di wl am, cxplain lhu process ot logic verification (10 Marks)

Write short notes on : :
1) Built In Sclf Test (BIST) , .
i) Obscrvability and Controllability., ’ (10 Marks)



