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USN | 15EC61
|
Sixth Semester B.E. Degree Examination, Dec.2019/Jan.2020
Digital Communication
Time: 3 hrs. Max. Marks: 80

5 a
b.

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

Module-1
Define Hilbert transform. State the properties of it. (04 Marks)
Obtain the Hilbert transform of
1)  x(t) =(Cos 2nFt + Sin 27tFt)
i) x(t) =™ (04 Marks)
Explain canonical representation of band pass signal. (08 Marks)
OR

Derive the expression for the complex low pass representation of bandpass systems.
(08 Marks)
For the given data stream 11011100. Sketch the line code
1) Unipolar NRZ
1)  Polar NRZ
i) Unipolar RZ
iv)  Bipolar NRZ (04 Marks)
Draw the power spectra of NRZ unipolar and NRZ polar format. (04 Marks)

Module-2
Show that the energy of a signal is equal to squared length of the signal vector. (08 Marks)
Obtain the decision rule for maximum likelihood decoding and explain the correlation
receiver. (08 Marks)

OR
Explain the correlation receiver using product integrator and matched filter. (08 Marks)
Three signals s(t), s2(t) and s3(t) are shown in Fig.Q.4(b). Apply Gram Schmidt procedure
to obtain an orthonormal basis for the signals. Express signals s;(t), sa(t) and s3(t) in terms of

orthonormal basis functions. 7 (08 Marks)
1 7~
S () St
iyl o
2 1 2 Pe
vt \ r \
V23 L N '1‘23“‘1’
Fig.Q.4(b)
Module-3
With necessary diagrams, explain the generation and reception of BPSK signal. (10 Marks)
Given the binary data 10010011, draw the BPSK and DPSK waveforms. (06 Marks)
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OR
Derive the expression for error probability of BFSK. (08 Marks)
With block diagram explain generation and detection of DPSK. (08 Marks)
Module-4

What is ISI? Obtain the expression of output of a filter with intersymbol interference.
(08 Marks)
Explain the Nyquist criterion for distortionless baseband binary transmission and obtain the

ideal solution for zero ISI. (08 Marks)
OR
Draw and explain the time-domain and frequency domain of duobinary and modified
duobinary signal. (08 Marks)
What 1s channel equalization? With a neat diagram, explain the concept of equalization
using a linear transversal filter. (08 Marks)
Module-5

Draw the 4 stage linear feedback shift register with 1% and 4" state is connected to
Modulo-2 adder. Output of Modulo-2 is connected to 1% stage input. Find the output PN

sequence and write the autocorrelation function with initial state 1000. (06 Marks)
Explain the generation of direct sequence spread spectrum with relevant waveforms and
spectrums. (07 Marks)
Write a short note on application of spread spectrum in wireless LAN’s. (03 Marks)
OR
With necessary block diagram, explain the transmitter and receiver of frequency hop spread
spectrum. (08 Marks)
With a neat block diagram, explain the CDMA system based on 1S-95. (08 Marks)
& ok ok ok ok
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USN 1SEC62
Time: 3 hrs. Max. Marks: 80
Note: Answer FIVE full questions, clzq'osi}zg one full question froi V,,ea'eh module.
Module-l
1 Explain the architecture of ARM cortex — M3 processor W1th the help of neat block diagram.
(10 Marks)
List and explain the features of ARM cortex M3 proeessor % (06 Marks)
’ OR
2 Explain the operation modes and privilege levels i in cortex M3 processor. (08 Marks)
Explain two staek:rqyodel and reset sequence. in ARM cortex M3. (08 Marks)
Modu e-i
3 Explain the followmg instruction with examples:
X, = (i) LSL (ii) ROR (iv) REV (08 Marks)
plain bit band operations and memory map of cortex M3. (08 Marks)
4 Write a note on barrier instruction in cortex M3, (06 Marks)
With a diagram, explain the organization of CMSIS and its benefi (10 Marks)
Module-3 -
5 Define embedded systems Explain the 6 purpose of embedde ?systems with an example for
each. k i (08 Marks)
Explain the elass1ﬁeat10n of embedded systems based on generation. (04 Marks)
Mention the application of embedded system with an. example for each. (04 Marks)
! OR
6 Explam the different ‘on board’ communication interfaces in brief. (08 Marks)
Wr1te a note on: (1) Reset circuit (11)‘ :Watch dog timer. (08 Marks)
: Module-4
7 Explain the dlfferent characteristics of embedded system in detail. (08 Marks)
agram, mention the components and in the design of a washing machine and
also explain its working. (08 Marks)
R OR
8 What is hardware and: ﬁware co-design? Explain the fundamental design approaches in
detail. (10 Marks)
With FSM model explam the design and operation of automatic tea/coffee lending machine.
; (06 Marks)
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Module-5

Define process. Explain in detail the structure, memor ization and state transitions of

the process. (08 Marks)
Explain multi processing, multi tasking and multi pro (08 Marks)
Explain the simulator and emulator. (08 Marks)
Write a note on message passing. (08 Marks)
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Important Note :

USN 15EC63

Sixth Semester B.E. Degree Examination, Dec.2019/Jan.2020
VLSI Design

Time: 3 hrs. Max. Marks: 80

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

Module-1
1 a. Explain the step-by-step CMOS P-Well fabrication process. (08 Marks)
b. With the mathematical equations, explain velocity saturation and mobility degradation effect
due to increase in saturation current. (08 Marks)
OR
2 a. With the transfer characteristic of skewed inverter, explain the beta ratio effects. (06 Marks)
b. Compare CMOS and bipolar technologies. (06 Marks)

c. Consider the nMOS transistor in a 180 nm process with a nominal threshold of 0.4V and
doping level of 8 x 10'7 ¢cm™. The body is tied to ground with a substrate contact. How much

does the threshold change at room temperature if the source is at 1.1V instead of *0°?
(04 Marks)

Module-2
3 a. Discuss the A-based design rules (i) Butting contact  (ii) Transistors (nMOS, pMOS and
CMOS) (08 Marks)
b. Derive the expression of delay interms of t for CMOS inverter pair. (08 Marks)
OR
4 a. Draw the layout for Y=A+BC using CMOS. (08 Marks)

b.  Find the Ci, for the layout shown in Fig.Q4(b).

(LT WL BA
oy

£
P
2N —A2 A\l —a\u\«w
Fig.Q4(b) (08 Marks)
Module-3
5 a. Define scaling. Explain the scaling factors for device parameters. (08 Marks)
b. What is Manchester Carry Chain? Explain it. (08 Marks)
OR
6 a. What are the problems associated with VLSI design and how to reduce by using standard
practice? (06 Marks)
b.  Draw the 4 x 4 cross bar switch using MOS switches and explain it. (06 Marks)
C.  Calculate the Regularity for 4 x 4 bit and 8 x 8 bit shifter. (04 Marks)
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Construct a stick diagram for an nMOS parity generator as shown in Fig.Q7(a). The required
response is such that z =1 if there is an even number (including zero) of 1s on the input and

z = 0 if there is an odd number.
i)

QJ\—\

?0\*3*“& %Q‘\Q\R\Q‘
7 (One v ew)

)\\(\1 }\\‘N

Fig.Q7(a)

Draw the block diagram of Generic structure of an FPGA fabric and explain it.

OR

Construct a stick diagram for an multiplexer shown in Fig.Q8(a) using CMOS.

AN

S Lty Mux O\Qz
3"\?\)\‘\3 Sy~

Ty

Selecy
Fig.Q8(a)
Explain the goals and techniques of FPGA based system design.

Module-5
What are the requirements for system timing considerations?
Explain the operation of a three transistor dynamic RAM cell.
Write a note on stuck - at faults.

OR
With the help of block diagram, explain the process of logic verification.
Explain the operation of CMOS pseudo-static memory cell.

k kok sk ook
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USN

Time: 3 hrs.

15EC64

C.

Sixth Semester B.E. Degree Examinat
Computer Communicati

Max. Marks: 80

o,

‘v odule-l i
[ suite and explain br'eﬂ}{fabout layers and protocols in

each layer, @~ %% 4 (10 Marks)

Define bit stuffing. Perfonﬁ% stuffing for given data 0001111111001111101000 assume

flag as 01111110. y y (06 Marks)
OR

Explain stop and Waﬁprotocol ’ (08 Marks)

(i) Define byteStuffing. & (02 Marks)

(ii) Perform. b e:istufﬁng for frame paylc ad’in which E is the Escape byte, F is the Flag
by‘ce D is the data byte other than #n Escape or a Flag Character.
%D\D\Emanlwlmlni

06 Mark
“{%‘*«‘m@;& ( arks)

Module-2

Explain 1-persisent, non»«persmtent and p-per ‘ifif’\«*r@MA) Carrier Sense

Multiple Access. (06 Marks)
Explain the Ethernet fra : (06 Marks)
In a standard Ethernet with the transmlss‘i%, ‘rate of 10 Mbpg‘*‘j ength of the medium is 2500
meters and s1ze o? the frame is 512 b1tsw§ d of the signal in the cable is
normally 2 x 10 \\\\\\ .mts/sec. Find : _°

(1) Propagatlon delay

(11) Transmission delay

(iii) Nﬁiﬁber of frames that

(iv) “ E@mency (04 Marks)

ORD

%wxplam working of ((IgﬁMA/CD) carrier %@Se multiple access/collision detection. (08 Marks)
Discuss polling as,a céntrolled access technique. (04 Marks)

A slotted ALOHA fetwork transmits.200 bit frames using a shared channel with a 200 Kbps
bandwidth. Fw‘i%;lgthe throughput%%@e system (all stations together) produce.

(i) 1000 %@mes/sec

(i) 500 frames/sec

.

(i) 250 frames/sec (04 Marks)
‘ Module-3 .
What are the cha;acterlstlcs of wireless LAN? (05 Marks)
Write a note QrgPlconet and Scatternet in Bluetooth. (05 Marks)
Explain the characterlstlcs of Virtual Local Area Network (VLAN) used to group stations.
& (06 Marks)
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OR
Explain the following interconnecting devices:
(i) Hub
(i) Link layer switch

(ii1) Router { (06 Marks)
What is NAT? Explain how NAT helps Address depletion (Network Address
Translation). " (05 Marks)

Find the spanning tree and logical connec

- S1, Sy, S3, Sy, S5 are switches

(05 Marks)

Explain I@V ‘&atagram format, (08 Marks)
Expla% ﬂ@ree phases of remote hos&and mobile host communication. (08 Marks)
(10 Marks)

(06 Marks)

termination in ’ﬁaﬂ@mlssmn Control P ,otqcol (TCP). \,@ (10 Marks)

The followin UDP" (User Datagram Protocol) header in hexadecimal
format CB84000D001C001C. Fm&% Y ¢

i) What s he source port n r?

ii) W}g *ﬁ\w the Destination port number?

111) Vha 1s the total lengt:lmf%khe user datagram?

(06 Marks)
Brleﬂy explam TCP segment fom@{wﬁ “ (10 Marks)
Explain dlffer ‘m field in user datfagram packet format with a neat diagram. (06 Marks)

* 3k ok %k ok
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Important Note : 1. On completing your answers

50, will be treated as malpractice.

USN N 15EC651
Sixth Semester B.E. Degree Examinatit ‘,;é )ec.2019/Jan.2020
Cellular Mobile COm‘mu ication
Time: 3 hrs. i Max. Marks: 80
Note: Answer any FIVE full questions, cg g ONE full question fr ach module.
(Module-1
1 a. [Illustrate the concept of cellular ﬁ}““““‘q\ﬁf%cy reuse with sultabléw‘“ sc;hematlc (06 Marks)

F 4 at the frequency of IOO MHZ Also calculate the same
for typ1cal ground with Rermittlvny of g =15.

¢ Explain hata outdoor p opagation model.
&

(06 Marks)
(04 Marks)

OR

it approaches used to %mpand the capacity of cellular systems" (10 Marks)
)

a. What are the dlffer
b. If a transrmtt%@roduces 50W of éwan express the transmit power in units of
(1) dBm anﬁ“‘“(il) dBW. If 50W is apph d to a unify gain antenna with 900 MHz carrier
ﬁ'equengyg find the received power i dBM at a free space distance of 100m from the

antenna What is P, (10 km)? Ass@me sunity gain for the receiver antenna. (06 Marks)
hm P |

a. Explain spread spectrum annel sounding syste N,
advantages and disadvantd 568 of the same? - (10 Marks)

b. An urban RF radio chafifiels are modeledyoheSIRCIM and SI&R??IM statistical channel
models with excess delays as large as 150¢ I dnd mlcrocellul channels with excess delays
no larger than 40« 1Sy If the multlpath bm:«is selected at 70, .G aﬁiate

(i) At Kl G Y
(i) The milwmmum bandwidth whl% ?wo models can aecurately represent
(iii) If the indoor channel m%dnliwrth excess delaw%s large as 500 ns exists, calculate the

@ﬁﬁ% of (i) and (11) ¢ (06 Marks)
k o
ay, OR~
What are the physical %aciors influence smaﬂf%ale fading in the radio propagation channel?
%f ¢ A (08 Marks)
bl ‘Ricean Fadmg dlstrlﬁutlon with suitable equatlons (08 Marks)
a. With a ne4 dlagram explain GSM system architecture. (06 Marks)
b. What are th@”loglcal and physiéal channels associated with GSM? Explain them in detail.
[» (10 Marks)
OR
a Explaln the location #@eglsters and security related registers associated with GSM. Mention
() : (06 Marks)
b. Explain dlfferent*“ﬁ’inds of bursts of GSM. (10 Marks)
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Module-4 ‘
Explain the Multimedia Messaging Service Network Architecture (MMNSA) with a neat
diagram. (08 Marks)
Explain the location updating procedure used in GSM (08 Marks)
(08 Marks)
(08 Marks)

th suitable diagram of elefti nits of the CDMA 2000 network.

& (06 Marlks)
Explain the generation oft he CDMA reverse access ¢hannel and reverse traffic channel with
relevant schematic. Y (10 Marks)

Explain packet core network.««

§

(08 Mdrks)
What g& &four system act1v1tles mvolvec' in a packet data session over CDMA 2000?
: (68 Marks)
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Time: 3 hrs.

15EC663

s
Sixth Semester B.E. Degree Examina&io%\&mec.zowﬂ an.2020

Digital System DeS|gmU§l’ng Verilog

Note: Answer FIVE full questions, cho

a. Explain the following constraint ' "T'posed in real world cmmlts

(i) Static levels

L

Max. Marks: 80

: (i) Noise margin
(111) Propaéa on delay (iv) Static an dynamic power consumption.

(08 Marks)

b. (08 Marks)

a. (05 Marks)
b.

(05 Marks)

c. (06 Marks)

a. (06 Marks)

b. Explain the different ROM’s used in digital syste : R (06 Marks)

c. Compute the 12 bit ECC; “‘“ﬁp}d correspondlng to -bit data wor Ol 00001. (04 Marks)

a. 1 (08 Marks)

b. Develop a veﬁlqg”“model of a duq%lp 1, 4K x 16b1t ﬂow jt%ough SSRAM. One port allows

data to be written and read, while other port only&&]\ows data to be read. (05 Marks)

” (03 Marks)

Modu!e-ﬁ&

ﬁxplam briefly about the equence of steps fﬂwolved in IC manufacture. (06 Marks)

What are the dlstlngmshes between a plat form FPGA froma simple FPGA? (06 Marks)

(04 Marks)

a. Write a note’on complex PLDs: (08 Marks)

b. Explain briefly about the m‘ﬁ%’nal organization of an FPGA with a neat diagram. (08 Marks)

Module-4

a. Explain the analogmﬁpputs used in input devices. (04 Marks)

Explain any fo ~serial interface standards. (08 Marks)

c. Explain brleﬂy the tristate buses and weak keepers. (04 Marks)
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OR

from a sensor, The value can be read from an 8 bxgwmput register. The controller should
interrupt the embedded Gumnut core when the@mmput ~alue changes. The controller is the
only interrupt source in the system. 4
Show how 64-bit data word can be transmﬂ?’te& serlally between two ports of a system.

Explam the hardere and soﬁ@ﬁ% ¢o design flow. 1 (08 Marks)

fhat are must to meet the design constraints. (08 Marks)

Write a short notes o
Scan design and, boundary scan.
Built-In Self T est (BIST)

(08 Marks)
(08 Marks)
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8 = 50, will be treated as malpractice.

USN

Sixth Semester B.E. Degree Examination, Dec.2019/Jan.2020
Microwave Theory and Antennas

15TE63

Time: 3 hrs. Max. Marks: 80

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

Module-1

I a. Describe the operation of the reflex klystron oscillator with thc aid of suitable diagram.

(

b. A certain transmission line has a characteristic impedance of 75 + j0.01Q
terminated in a load impedance of 70 + j50Q. Compute:
1) The reflection co-efficient
11)  The transmission coefficient

08 Marks)
and it is

ii) Show that transmission coefficient equals the algebraic sum of 1 plus the reflection

coefficient. , (08 Marks)
. OR -
2 a A lossless line of characteristic impedance R, = 50Q is to be matched to a load
19} ’ ’
50 - . o .
Z,=|———=| by means of a short circuited stub. The characteristic impedance of
2+ (2 +/3) ~ » S

the stub is lOOQ. Find the stub position and length of the stub so that a match is
(

obtained.
08 Marks)

b. A reflux Klystron 1S to be opcrated at a frcqucncy of 10GHz with the following

specifications: T
D.C. beam voltage = 300V
Repeller space = 0.1cm

Mode = 1—3 inode.

Calculate: 1) Prrmax if) Repeller voltage

for a beam current of 20maA. o (
¢. List the applications of the Smith Chart. (
Module-2

04 Marks)
04 Marks)

3 a. Prove that impedance matrices are symmetrical for a reciprocal microwave junction.
(08 Marks)
b.  Define the terms directivity and directional coupling as used with directional coupler and

explain their significance. . (08 Marks)
OR
4 a. Define insertion loss, return loss for multiport networks. (06 Marks)
Explain the operation of Faraday rotation ferrite isolator. ’ (06 Marks)
c.  What are the applications of magic-Tee in microwave networks? (04 Marks)
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Module-3

Define: Radiation intensity, effective height of an antenna. (08 Marks)
A lossless parallel strip line has a conducting strip width W. The substrate dielectric
separating the two conducting strips has a relative dielectric constant €4 of 6 and a
thickness of 4mm (d). Calculate:

1)  The required width w of the conducting strip in order to have a characteristic

impedance of 50Q2.
1)  The strip line capacitance
1)  The strip line inductance

iv)  The phase velocity of the wave in parallel strip line. (08 Marks)
OR
Show that the effective height and effective aperaturc are related via radiation resistance and
intrinsic impedance of space. (08 Marks)
A coplanar strip line carries an average power of 250mw and peak currént of 100mA.
Determine the characteristic impedance of the coplanar strip line. (04 Marks)
Define: HPBW of an antenna. . _ (04 Marks)
Module-4
Obtain the expression for field pattern E of two isotropic point sources of equal amplitude
and same phase. Assume two sources are separated by A/2. Plot the pattern. (08 Marks)
A source has a sine squarrel radiation intensity power pattern. Find its directivity. (04 Marks)
Obtain the pattern factor for the full wave thin linear antenna. : (04 Marks)
, . OR
Obtain the expression for radiation resistance of a short electric dipole.- (08 Marks)
Obtain the total field expression at 4 large distance for linear arrays of ‘n’ 1sotropic-point
sources of equal amplitude and spacmg (08 Marks)
Module-i i
Derive an cxpressmn for the mstantancous electric field Eg at a large dxstance ‘r’ from a loop
antenna of radius ‘a (10 Marks)
A 16-turn helical beam antenna has a circumference of A and turn spacing of A/4 what is
i) HPBW i) axial ratio . iii) Power pattern. (06 Marks)
OR

With the aid of appropriate sketches, explain Horn antenna design considerations. (08 Marks)
With the aid of neat diagram, describe the design considerations of log-periodic antenna.
What are the applications of log-periodic antenna array? (08 Marks)

) sk ok ok ok
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