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K S School of Engineering and Management, Bengaluru-109

Department of Electronics and Communication Engineering
CALENDAR OF EVENTS: EVEN SEMESTER (2019-2020)

SESSION: FEB 2020 - JUN 2020
Week Day :
) Month Days | Institutional Activities / Holldays Departmental Activities
No. Mon Tue Wed Thu Fri Sat
10 - Commencement of Classes
*
1 Feb 10 11 12 13 14 15 6 15 - Monday Time Table
21 - Maha Shivarathn
2 Feb 17 18 19 20 22 S |22 - Friday Time Table
22 - Graduation Day
j ; _1' i,.:pis, &
3 Feb u 25 26 :"ﬁ 5 %9 bH & 5 27,28,29-WorkShop on Lab-View
4 Mar 2 3 4 5 6 TA o2 6 |7- Sports Day
9-1EEE Innaguration, Technical Talk on High
5 Mar 9 10 11 12T1 13T1 14 T1 6 Performance Computing, International Women's
Day Celebration
6 Mar 16 17 18 BV 19 ASD 20 5
25 - Ugadh
2 2
_17/‘ il # = 277 2 5 |28 - Friday Time Table
8 | Mar/Apr 30 31 1 M m 5 |2 & 3 - Aarohana 2,3,4-Workshop on AML/1OT
6 - Mahaveera Jayanthi
9 Apr 7 3 9 11 4 |10 - Good Friday
11 - Wednesday Time Table
10 Apr 13TA 15 16 17 18DH | 4 |14-Ambedkar Jayanthi
11 Apr 2072 21 T2 22T2 23 24 BV %S A§D 6 |25 - Tuesday Time Table 25-Minipreject Exhibution
JEhA R
12 | Apr/May 27 28 29 30 4 |1 -May Day
— ;i 0.
5| May p 5 ﬁ 7 8 | 6 |o- Fruday Time Table 6-Technical Seminar on VLSI(6th Sem)
: e Quiz Competition
12 May 11 12 13 14 I5TA 5
15 21 6 |23 - Project Exhibition
16 28 29 0.D 4 |25 - Ramzan
17 | |l - Last Working Day
4 Total No of Working Days : 83

Total Number of Working Days ( Excluding Holidays and Tests)=70
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9 K.S. SCHOOL OF ﬁ'(}INEEIUNG AND MANAGEMENT, BENGWURU-560109

DEPARTMENT OF ELECTRONICS & COMMUNICATION ENGINEERING
ACADEMIC YEAR: 2019-20 (EVEN SEMESTER)

e CLASS TIME TADLE
(w.e.f. 10th Feb 2020)
CLASS : VI ECE'B' LECTURE HALL: 209 Class Teacher: Mrs. Deepa R Bhan
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sSb KM SGM SBNMVT {of
al L
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. PS SGM SS SBN/RVT
-
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o
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%ﬂ e T
v ool
1TECH] Digital Communication 4 Mr. Puneeth S
17EC62 ARM Microcontroller and Embedded Systems 4 Dr. Kishore M |
17ECE) VLSI Design 5 Mrs. Shanthala G M
|TECHA Computer Ct icatioin Network 4 Mr, Senthil Babu K
1TECKS4 Digial Switching Systems ( Elec-1) 3 Mrs.Shalini Shravan
Dats Struciures using C++/Digital System Design using R
| TECHE L TECHE) Veriog (Elec2) 3 Mr. Sanjay B Nayak/ Mrs. Renuka V' T
Dr. Dushyanth N D/ Dr. Arun Kumar / Mr. Sanjay B Naysk /
17E0L47  |Embedded Controller Lab 3 |br. Kishore / Mrs. Deepa R Bangi
_ Mr, Senthil Babu K / Mr. Ravikiran B A / Mr. Punccth S/ l
JIECLES  |Computer Communication Networks Lab 3 o I:np; B. u K /M. Kavikimn fabunes
vg’ Z. it "ﬁ"’; v
fm} Table Co-ordinator Profes: pad . Princl ANA
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K. 8. School of Englneefing & Managerto K § Schoal of Englneering and Management
Bangalore-560 108 Banoniur - 560 109
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SESSION: 2019-2020 (EVEN SEMESTER)

K.S. SCHOOL OF ENGINEERING AND MANAGEMENT, BENGALURU - 560109
DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING

LESSON PLAN
NAME OF THE STAFF : PUNEETH S
COURSE CODE/TITLE : 17EC61/ DIGITAL COMMUNICATIONS
SEMESTER/YEAR : VI/ I
Sl . Mode of Teaching No. of Cumulative Pr d Executi
T t d : 4 opose Execution
No. Spieiabacavere Delivery Aid Periods | No. of Periods Date Date T
MODULE 1
Bandpass Signal to Equivalent Low pass
I | Introduction: Hilbert Transform, Application of L BB 1 1 11/2/2020 I IQ/( 220
Hilbert Transform
2| Problems and Solution PS(TX) BB 1 2 11722020 [ 0| om0
. | Properties, Pre-envelopes, Complex envelope of L 8B : 3 VS
° | Band Pass signals 12/2/2020 I’I/( 7’(‘21: 20
Canonical representation of bandpass signals, Polar
4 representation B ot : . 13722020 lﬁl/y{ 20 12
Complex low pass representation of bandpass
. systems, Problems and Solution Lietis) - ] . 18/2/2020 ) [1’{% el
Complex representation of bandpass signals and
L 2
6 B BB I 6 18/2/2020 ) ( ,4,20 -
7 | Problems and Solution PS(TX) BB 1 7 19/2/2020 & [fp1n
Line code representation: Unipolar, Polar, Bipolar ; , 5 N
8 (AMI) and Manchester code L, PS(TX) | BB,LCD ! 8 20212020 | [7// 2020
- 2R3y 7S P
9 g)(:'lcr;\'/:)cn\v of HDB3, B3ZS, B6ZS, Problems and L.PS(TX) | BB,LCD | 9 25/2/2020 g L l{iew
b utl
10| Power Spectral Densities of Line Codes L BB 1 10 25/2/2020 2¢ |2 oom
" MODULE 2 s
. Signaling over AWGN Cllal!ﬂc|5 Introduction, L BB | 0\ 26122000 | 26 (’)/( Py
Geometric representation of signals
12 | Gram-Schmidt Orthogonalization procedure L BB | 12 27/2/2020 21U, ("\,f 0% |




&

13 ] Problems and Solution L
, PS(TX) BB
14 | Problems and Solution L, PS(TX) BB :i gggg;g o3 \LDJ [2020) 03 [U’(‘”’*
15 Conversion of the continuous AWGN channel into L au( Q‘L!‘Eﬁ
a vector channel BB 15 4/3/2020 © [3 | 20 22
16 Optimum receivers using coherent detection: ML L
Decoding : BB, LCD 16 5/3/2020 o (2w
17 | Correlation receiver L BB. LCD 17 10/3/20
r 20
\ 18 | Matched filter receiver | A BB, LCD 18 Ll ‘\% o
A . 1032020 | mé | wliesd
| 19 | Problems and Solution L, PS(TX) BB 16 11/3/2020 G6 [ [0
[ MODULE 3
Digital Modulation Techniques Phase shift L
20 | Keying techniques using coherent detection, BB, LCD 20 17/3/2020
Generation, Detection 9/(5'( roze
Error probabilities of BPSK, Problems and L, PS(TX) 17/3/2020
\ 21 | solution - - '3’(31[ o 20
| 22 | Generation, Detection of QPSK L BB, LCD 22 18/3/2020 L] £] 2000
. | Error probabilities of QPSK, Problems and L, PS(TX) 19/3/2020 N
‘ 23 Solution = = e lq 1020
[ 24 | M-ary PSK L BB, LCD 24 241312020 | 8[| 2p10
25 | M—ary QAM Ei BB, LCD 25 24/3/2020 9 014\ 1020
[ Frequency shift keying techniques using Coherent L 26/3/2020 ! b
| 26 detection: BFSK generation and Detection BB, ILCD 26 Z} /ﬁ, Lo&vl
27 | Error probability i ‘ L 27 31732020 | a9/ g:’ 2020
>3 gggﬁohcrcm orthogonal modulation techniques: L BB, LCD 28 31/3/2020 N %;g) .
729 | DPSK Symbol representation L, PS(TX) BB, LCD 22 L 30/“,;/ 2"”}
[ 30 B‘:"c}-{ dluagrams treatment of Transmitter and L BB. LCD 30 71412020 0?’/?} -
Receiver 7473030
_ | Probability of error (without derivation of [ BB 30 2 .
ey probability of error equation) o J/{Af).p 20
MODULE 4
"Communication through Band Limited X 8/4/2020
32 | Channels: Digital Transmission through Band It BB 32 148 [S} 2020
limited channels
.. | Digital PAM Transmission through Band limited L BB 33 91412020 ) & [_;/ 2920
2 | Channels. ' _ 117472020
R Signal design for Band limited Channels, Design of L BB 34 L le /51 1020
o band limited signals for zero ISI=The Nyquist




&

f Criterion (statement only
[ Design of band limited signals with controlled ISI- 15/4/2020
35 | partial Response signals B8 35 IS [ S } ™
36 | Probability of error for detection of Digital PAM BB 36 16/4/2020 1% /¢ ’[ 2020
Probability of error for detection of Digital PAM L BB 37 23/4/2020
37 | with Zero ISI _ (8/5] goro
18 Symbol-by—Symbol detection of data with L BB 38 25/4/2020 (9 [ /
controlled ISI ¢/ 2020
39 | Problems and Solution L, PS(TX) BB 3% 25/4/2020 | 49/¢/ 2010
20 | Channel Equalization: Linear Equalizers, ZFE L BB, LCD 40 28/4/2020 | 5.8 18] 2670
21| MMSE, Adaptive Equalizers L BB, LCD 41 28/4/2020 | 2o /'!2 Loz
Module 5
inci 2 ion: 29/4/2020
| Principles of Spread Spectrum .Inlroducllon.
| 42 | Model of 2 Spread Spectrum Digital L BB 42 QU /g / >
‘ Communication System
\”ZT Direct Sequence S read Spectrum Systems L BB 43 30/4/2020 24 /9’/ 20 20
| Effect of De-spreading on @ narrowband L BB 4 < 4
E 44 Interference, Probability of error (statement only) 4 5/512020 2 p// g /an
™45 | Some applications of DS Spread Spectrum Signals L BB, LCD 45 5/5/2020 9. | Cilne
‘1 Generation of PN Sequences, Properties of PN L BB. LCD 46 6/5/2020 N 7
| 46 | sequences ’ 2&]3[ 20 24
(47 | Problems and Solution L, PS(TX) BB 47 12/5/2020 pA [;/ >0 24
[ | Frequency Hopped Spread Spectrum, Slow L BB. LCD 48 12/5/2020
48 | Frequency Hopped Spectrum System > 2% /S /20&9
[49 | Slow Frequency Hopped Spectrum System L BB, LCD 4}9 13/5/2020 [5) Lfoe,j/ -
™50 | CDMA based on 1S-95 L BB, LCD 50 14/5/2020 03 /o 6/ 9.
‘,"———4—"’“’,—_—- o t
i Revision
[751 | Revision ) L, PS(TX) BB 0 21/5/2020 & [o
[ S1 [ Revision ___ 6/
| 52 | Revision L, PS(TX) BB 0 28/52020 | 1, /o6 / snnm
N { {
Total Number of Lecture Hours = 50
Total Number of Tutorial Hours = 0
Total Number of Revision [Hours = 2 .
A [ <&
(‘;;T:Ps(- In charge Ilead ()I'I\VWlmcnl Principal -
Dr.k
Professor & Head RAMA NARA SHIHA

Dept. of Electronics & Communication Engineering
K. S. School of Engineering & Management
Bangalor»-360 109
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K.S. SCHOOL OF ENGINEERING AND MANAGEMENT, BENGALURU - So0109
DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEFRING

SESSION: 2019-2020 (EVEN SEMFSTER)
CO-PO MAPPING

Course: DIGITAL COMMUNICATION

Type: Core | Course Code: 17ECol
Noof Hours ,
(LecT:;Ogl ass) Practical/ .iﬁi?n\l\e\:rk il Total/Week Potal teaching hours
4 0 I S0
Marks
Internal Assessment Examination 1 Toul Credits
40 60 o0 4

1.
2,

5.

Aim/Objectives of the Course

To explain the use of Hilbert Transform and represent the binary data using 1 ine Codes,
To explain and apply Gram-Schmidt Orthogonalization procedure, detection and estimation in

optimum receivers,

To explain and estimate the probability of error of coherent and non-coherent digital

modulation,
To Illustrate Correlative coding, precoding and concept of equalization
To describe the spread speetrum modulation technique.

Course Learning Qutcomes
After completing the course, the students will be able to

Co1

Explain and solve Hilbert transform, pre envelopes, and complex

spectral densities.

Cco2

Explain and apply Gram-Schmidt Orthogonalization procedure, deteetion and
estimation concept in optimum receivers

co3

Ixplain and estimate the probability of error of coherent and non-coherent
digital modulation techniques.

Explain and solve estimation of probability of error theough bandlimited
channel, Correlative coding, DB and MDB, Pre-coding and cqualization

principle for non-ideal channels,

Explain Spread spectrum modulation techniques and solve (he propeties
of spread spectrum modulation technique

Syllnbus Content

envelopes, represent binary data using line codes and estimate power

Applying (K

Applying (k)

Applying (K.Y

Applying (W)

Applying (k)

il



“MODULE lBlndpn: ngml to equivalent low pass “Hilbert Transform, Pre-

CO1
envelopes. Complex envelopes, Canonical representation of bandpass signals, Complex ,
Jow pass representation of band-pass systems, Complex representation of bandpass 10 hrs 1,
signals and systems |
Line codes: Unipolar, Polar. Bipolar (AMI) and Manchester code and their power 1;8;-3 {
- spectral densities. Overview of HDB3, B3ZS, B6ZS. (Text I, Ref 1,2) I 3
LO: \ the end of this session the student will be able to PO3-1 |
Explan and solve Hilbert transform, pre envelops and complex envelops. PO-f-l |
< Explain and apply the cc s of complex bandpass signals and systems. s §
3 Apph the concepts of different types of line codes. POI2-2 ;
PSOI-3
- | PsO2-2
Module 2: Signaling over AMGN channels-Detection and Estimation: Introduction, coz :
Geometne representation of signals. Gram-Schmidt Orthogonalization procedure, :
Conversion of the contnuous AWGN channel into a vector channel, Optimum receivers 10 hrs. l
using  coherent detecton ML Decoding, Correlation receiver, matched filter receiver. |
(Text 1) PO1-3 |
LO: At the end of this session the student will be able to PO2-2 |
| Explain  Geometric representation of signals and solve Gram-Schmidt PO3-1 |
Orthogonalization procedure. PO4-1 g
2 cioions for Conversion of the continuous AWGN channel into a PO5-2 |
POI22 |
3 oy the concepts of Optimum receivers using coherent detection- ‘
coding Comelation receiver and matched filter receiver. PSOI-3 |
PSO2-2 |
Module 3: Digital Vlodnhuon Techniques: Digital modulation formats, Phase shift !
Keying 1echniques using coherznt detection: BPSK, QPSK generation, and detection and Cco3 ,
error probabilites. M-ary PSK. M-ary QAM. Frequency shift keying techniques using '
Coherent detection: BFSK generation, detection and error probability. 10 hrs |
Non coherent  orthogonal modulation techmiques: BFSK, DPSK Symbol :
representation, Block diagrams treament of Transmitter and Receiver, Probability of error POI-3 l'
(Withow derivation) (Text 1) :;8%:% ;
LO: At the end of this session the student will be able 1o PO4-1 '
|. Explain different types of Digjtal modulation formats, POs5-2 |
2. Explain the working of BPSK, QPSK generation techniques PO6‘-“_’7
3. Derive the expressions for error probabilities for different detection techniques. i POI22 |
4. Explain the working of Frequency shift keying techniques using Caoherent PSO1-3
detection’ BFSK generation, detection PSO2-2
5. Denve the expressions for error probability for FSK modulation techniques.
"Module 4 Communication through Band meed Channels: Digital Transmission | CO4 !
through Band limited channels - Inter Symbal Interference, Eye diagrams, Signal design ] 10 hrs
for Band limited ideal channel with zero ISI ~ Nyquist Criterion (statement only), Sinc | -
| and Raised pulse shaping I 5().)2;2
| Signal design for Band limited channel with controlled 151 - Correlative coding, DB and | PO3-1
| MDB, Pre-coding. Basic Concepts of Equalization for non-ideal channels - 7FE, MMSE, ' PO4-1
| (without derivations), Adaptive Equalizers (Block diagram only) (Text 2, Ret 2) ! POS.D
LO: At the end of this session the student will be able 1o 3 POL2-2

1. Explain the concept of Inter Symbol Interference Eye diagrams

™



| 2. Derive the expression for Sinc and Raised pulse shaping. - PSOI-3
3. Apply the concepts of DB and MDB, Pre-coding. PSO2-2
| 4. Explain the Basic Concepts of Equalization for non-ideal channels — ZFE,
i MMSE.
| 5 Explain with a neat block diagram the working of Adaptive Equalizers. | S
E Module 5: Two port network parameters 7 CO5
Principles of Spread Spectrum: Concept of Spread Spectrum, Direct Sequence/SS,
Frequency Hopped S8, Processing Gain, Interference, and probability of error statement 10 hrs
only. PN sequences for Spread Spectrum — M- sequences with Properties; Gold, Kasami POI-3
| sequences with basic properties. Direct sequence spread spectrum system concepts, PO2-2
| Frequency Hopped Spread spectrum system concepts, Spread Spectrum Synchronization PO3-1
(block diagram treatment) - Code Acquisition and Tracking. (Text 2) PO4-1
LO: At the end of this session the student will be able to PO5-1
I.  Explain the Concept of Spread Spectrum Modulation. POG-2
2. Explain the different types of Spread Spectrum Modulation. POI12-2
| 3 Explain the properties and apply the concepts of PN — sequence generation.
| 4. Explain the Concept of Frequency Hopped Spread spectrum system. PSOI-3
| 5. Explain the working of Code Acquisition and Tracking with a neat block diagram. PS0O2-2
| Text Books
1. Simon Haykin, “Digital Communication Systems”, John Wiley & sons, First Edition, 2014, ISBN

-

078-0-471-64735-5.
John G Proakis and Masoud Salehi, “Fundamentals of Communication Systems”, 2014 Edition,

Pearson Education, ISBN 978-8-131-70573-3.

1
!

|
{
|
{
|
|
|

Reference Books

1.

[B¥]

)

lan A Glover and Peter M Grant, “Digital Communications”, Pearson Education, Third Edition,

2010, ISBN 978-0-273-71830-7.

B.P.Lathi and Zhi Ding, “Modern Digital and Analog communication Systems”, Oxford University
Press, 4 Edition, 2010, ISBN: 978-0-198-07380-2.

Wayne Tomasi, Advanced Electronic Communication System, 6th Edition, Pearson education

2012.

4. Dr. Sanjay Sharma, Communication System Analog and Digital, Katria and Sons, 2012.
Useful Websites
e http://freevideolectures.com/Course/2311/Digital -Communication

https://onlinecourses.nptel.ac.inexplorer
http://nptel.iitg.emet.in/

Useful Journals

Communications Magazine, IEEE (http://ieeexplore.ieee.org/)

Journal of the Institution of Electronic and Radio Engineers (http:/digital-
library.theiet.org/content/journals/ecej)

International Journal of Communication Systems (http:/onlinelibrary.wiley.com/)

AEU - International Journal of Electronics and Communications
(hng://www.jouma]s.elsevier.com/aeu-intemational-iournaI-of-electronics-and-communications/)

Digital Communications and Networks (http:/svww.journals.elsevier.com/digital-communications-
and-networks/))

Teaching and Learning Methods

1.

Lecture class: 50 hrs




Assessment
Type of test/examination: Written examination

Continuous Internal Evaluation(CIE) : 40 marks (Average of three tests and assignments will be

considered )

Semester End Exam(SEE) ;

to 60 Marks.

Test duration: 1 :30 hrs

Examination duration: 3 hrs

100 marks (students have to answer all main questions) which will be reduced

CO to PO Mapping

POI: Science and engineering Knowledge
PO2: Problem Analysis
PO3: Design & Development

PO7:Environment and Society
PO8:Ethics

POY:Individual & Team Work
P010: Communication

PO4: igati
| Pg;_l;:; e;txga;onls Bf Complex Prablems PO11:Project Mngmt & Finance ,L
’ % Al S_age PO12:Life long Learning
PO6: Engineer & Society
/ At the end of the Program, the students should:
‘» PSOI: Be able to acquire knowledge and apply concepts in the field of engineering and
Ji interdisciplinary subjects,
= PSO2: Be able to identify the existing problems, effectively utilize tools to provide solution, and
| disseminate the information.
PO PO PO1 ps | FS
co PO | PO1 | PO2 | PO3 4 | PO5 | PO6 7 PO8 | POY | PO10 PO12 o1 (0]
2
17 }
EC61 K-level
CO1 K3 3 2 1 | l - - - - - 2 3 2
Cco2 K3 3 2 1 ] 2 - - - - 2 3 2
CO3 K3 3 2 ] 1 2 2 - - - - 2 3 2
| CO4 K3 3 2 1 1 2 - - - - - 2 3 2
CO5 K3 3 2 1 1 1 2 - - - - 2 3 2
/ VA D 5
\exictidali Head o N Plegpggmen i
, it o ) - IPalDirect
= Dept. of Electronics & Communication Engineefing Schao of Engineoﬁngeanzrma
K. 5. School of Engineering & Management Bengalury - sgq 106 Negemen

Bangalore-560 109



K.8. SCHOOL oF ENGINEERING
DEPARTMENT OF ELECTRON]

SESSION: 2019.209 ¢
ASSIGNMENT-|
Baeh

| 2017 -
l_—“-—-—\
| Year/Semester/Section | yghawn I

|
| Course Code/Title
|

—
‘\ Name of the Course Incharge

Mr. Manu D K. Mr. Puneeth S

AND MANAGEMENT, BENGALURU-560109

CS AND COMMUNICATION ENGINEERING
LVEN SEMESTER)

—
| Assignment No: 1

S

———

; Total marks:15
| Date of Issue:17/2/2020 Date of Submissian: 9/3/2020
| SL |
! ‘ i 7 K
| No. "‘ Assignment Questions Level CO | Marks
FA 1 Define Hilbert Transform and explain the propenties of . U“d(‘;(r;')”"d col 2
| | Express bandpass signal s(t) in canonical form. Also illustrate the
| |
| 5 | scheme for deriving the in phase and quadrature components of the | Understand | ) 7
* ‘ (K2)
| bandpass signal s(t).
| , Determine Hilbert transform, pre envelope, complex envm and natural | !
|3 envelope of (i) x(t) = sinc(1)¥ A{‘(';'y col | 2
| (ii) x(t)= e~ ()
i ) " With relevant expressions explain the procedure for computational Understand | o, :
j l analysis of a bandpass system driven by a bandpass signal. (K2)
’ a) A binary data sequence is 011010. Sketch the following line
‘ . ’ . Knowledge
codes: a) NRZ unipolar b) RZ polar ¢) NRZ bipolar d) (K1)
Manchester
‘4 s | b) Explain the advantage of HDBN code over conventional col 2
: | alternate mark inversion (AMI) code. Code the pattern | yoqorctand
] : “1010000011000011000000” using HDB3 encoding, B3ZS (K2)
{, I and AMI encoding.
\ [ Explain the geomelric representation of signals. Show that energy of the
| N App!
i 6. | signalis equal to squared length of vector representing it. (?1?3; Cco2 I
A O —————
| | Explai ram Schmidt orthogonalization procedure. Understand
‘l . 1 Explain the Gram Schmi g p K2) - |
| Three Signals S1(1), S2(1) and S3(t) are shown in the figureg. Apply Aonl
‘ Py | coz | 1
|8 ; izati ine ortl 1 K3
Gram Schmidt orthogonalization procedure to determine orthonorma (K3)




— : and S3(t) in terms of
Tbasis for the signals. Express the signals S1(t), S2(1) and S3(1)
| orthonormal basis function,
o )
Dals ) gt
Si(y ax 3
a 1 |
! i
! of—2 & -— n—'—T“LﬁJ - I
o 1 t \ 1 t | |
M
—
| Figure | e
] Explain the geometric representation of sel of M energy signals as linear Understang
9 combination of N orthonormal basis functions. Illustrate for the case N=2 (K2) COz l
| and M=3 with necessary diagrams and equations.
Three Signals S1(1), S2(1) and S3(t) are shown in (he figure-2. Apply T _\‘\
Gram Schmid orthogonalization procedure to obtajn orthonormal basis |
’ 1 for the signals. Express the signals SI(t), S2(1) and S3(1) in terms of t
' orthonormal basjs function, Also give signal constellation diagram, $
| |
Apply
0. J Siy Salt) Sgof (:(‘;)- coz |
: 3 = | 7 |
| | .
o | J\l |
} | o = L;’t o a 0 3 l,J‘-
| ! 1
) I Figure-2 ’
\
| |
 \__ N
ZeH
?.:E rse In CM Head ofthwt
Professtf & Head .
DepL of Eleciranics Communication Engineei) §

- School of Engineering & Managemen!
Bangalore-580 109



~ @ | No.

ASSIGNMENT-I1

HOOL
D;):‘;}:IGINEERING AND MANAGEMENT, BENGALURU-560109
TMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING
SESSION: 2019-2020 (EVEN SEMESTER)

Batch 2017

Year/Semester/Section 36" A&B

Course Code/Title

|7EC61/15EC61/Digital Communication

Name of the Course In charge

Mr. Puneeth S, Mr. Manu D K

—

| Assignment No: II

Total marks:15
Date of Submission:

Date of Issue: 30/3/2020
SL : . K Mark
\ Assignment Questions Level (80) s
1. Explain how continuous AWGN channel converted into vector Understanding ‘ 1
coz 2
| channel. (K2) B
2| ' i ikeli isi a :
\ Explain the maximum likelihood decision rule for signal Understanding | o )
\ detection problem. (K2)
i 3. | Explain the matched filter receiver and derive the expression for
‘| impulse response of matched filter. Ap(!;?;)ng coz 2
| ;
F‘- With a neat diagram explain correlator receiver. | Understanding
, { (K2) coz| 2
F. | Derive the expression for mean and variance of correlator |
| outputs. Also show that correlator outputs are statistically | Applying co2 5
’ independent. | (K3)
a |
6. |a) Explain the signal space representation, generation and
coherent detection of binary phase keying modulation. Also
1i derive the expression for probability of error for binary PSK |
,‘ | using coherent detection.
1, b) Binary data is transmitted over AWGN channel using BPSK AP(I;‘():)"E Co3 |
1 at a rate of 1Mbps. It is desired to have average probability of
i} error P.<10*. Noise PSD is (NJ2)=10" Watts/Hz. Determine
| the average carrier power required at receiver input 1f the
i detector is of coherent type[Assume crfe(3.5)=0.00025)
;7: 2) With neat diagram and expressions, explain Signal Space | APPIYINg co3 | |
n . N (K2)
| diagram, generation and coherent detection scheme of BFSK.
S - |




T BFSK.
~ Also derive the probability of error © d. Determine the
b) Ina FSK system, following data are observec.

ing coherent
ge probability of symbol error assuming
avera
detection.
“bi nd
Transmitted binary data rate=2.5x 10" bils/seco
PSD of zero mean AWGN=10"* Watts/Hz

i ise= |
‘ Amplitude of received signal in the absence of nois

T . i ignal constellation
'8 With a neal block diagram, explain the 'ngnal cons S - Applying | o
. | diagram, generation and coherent detection of QPSK sign (K3) 3 X
! derive the probability of error for QPSK. ' _\
9. a) Explain the generation and optimum detection of differential Undez*}s(tza)nding
| phase shift keying (DPSK) with neat block diagram. cor| oz
1 _ . |
| i i 11, illustrate the Applying
;b) For a binary sequence given by 100100 K3) |
' | operation of DPSK. |
10, f ) Define bandwidth efficiency. Tabulate and comment on the T
:i . bandwidth efficiency of M-ary PSK signals for different
" | values of M,

1 ' Understanding Co3
'b) What is the advantage of M-ary QAM over M-ary PSK (K2) : l

system? Obtain the constellation of QAM for M=4

' and draw | '
| . signal space diagram, =
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Total marks:20
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ok Assignment Questi | K | Cco Marks‘
M __No. g +AEONS Level 4
i: With neat block diagram explain the digital PAM transmission
|| |through bandlimited baseband channels. Also obtain the Undeg{‘;)"d‘"g co4 | 2
j : expression for inter symbol interference.
' a. State and prove Nyquist condition for Zero [S] with all cases ! Understanding | o, 1
’ with necessary equation. (K2) |
2 b. Explain the design of bandlimited signals with controlled ISI. , | i
‘ ! - Understanding | ~q, 1
; Also explain Duo binary signals and partial response signals. (K2) i
I " Explain the Duo binary encoder and pre coder. B Understanding |
: ! (K2) CO4 I
3. ;b Illustrate the encoding for a binary sequence 011100101.|  Applying ‘ !
f { Assume previous pre coder outputs has one. (K3) co4 | 1
i) r . | Show that the probability of error of digital PAM with zero ISI Understanding | o4 |
| | equal to probability of error or M-ary PAM. (K2)
r J " " . .
| g With r.leat dlagr'am'and relevant expression explain the concept of Understanding s }
7| Adaptive equalization, (K2) 2
’ a. Explain the model of a spread spectrum digital communication Understanding - l
| system. (K2)
| 6. ﬁ) Explain the generation and demodulation of direct sequence -
| | spread spectrum signals with necessary equation and block Understanding Cos
] | diagram. (K2)
r ' a. List and briefly explain any 3 application of direct sequence Undérstundlng -
| ) spread spectrum. ) (K2) 1
) 7, b With a neat block diagram prlam the trcqucmy hoppcd - \
| | spread spectrum technique. Explain the terms chip rate, jamming | Understanding
| 8 (K2) Cos | |
‘ Margin and processing gain.
' -t ]
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| 10.

E
;v%=10 for acceptable pe

of . ;
Processing gain,

A slow frequency o
parameters,

decibels,

Explain the generation of Maximu

‘ explain the properties of ML sequence? ) L

W@’V

i The number of bits/ MFSK symbol=4

il The number of MFSK symbols per hop=5
iii.  Calculate the Proces

€

intended receiver 15 102 |y the desired ‘J

rformance, determine the minimum valye /

pped/MFSK System has (he following

sing gain of the system in

Applying 2
3 Ccos
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Max Marks 2 30

e _———

Note: Answer O

NE full question from cach parl

= \Q { Question ! Marks ;K level ('U.
\_ No. ! ‘ ! e ____Inupping
| ; PART-A
 Define Hilbf_n Transform and Prove that signal s(1) and its Flilbert ! ;_7335;};(”"2 B . —_'
| transform 5(r) are orthogonal over the interval (w5m). [ (K2) ’
_—
‘ ] -
(b) | Determine Hilbert transform of signal x(1)= Sin(2n,t) s AP{P}(’%;”%& COl
i | , !
- . - —_—
- Show that energy of the signal is equal to squared length of signal o
| . | = | Applying . .

(e) | vector. iP5 (K3) c02
T OR T
| 2(a) [ Explzin pre envelope and complex envelope of a signal s(1) with an example. | 5 i Understanding Col
|7 P (K2) ‘

i » . oo 1 Applying DU

(b) | Determine Hilbent trznsform, pre envelope x(1) = sinc(l) .5 (K.J) COl
j | Using Gram Schmidt orthogonalization procedure obtain the U Arinline T

~ () : . . , |5 APPSR o |
; | expression for basis function Interms energy signals. | (K3) :
| PARTR o |
| Express bandpass signal s(t) in canonical form. Also illustrate the { { i
~ 3(a) r scheme for deriving the in phase and quadraturc components of the | c Understanding Col
] | - o , !
' | bandpass signal s(t). (K2) | i
BUCTTTETDY | 7 i —_ . !
[ | A binary data sequence is 0] 1010. Sketeh the following line codes: ! |
: | . inola , 7 hinnl- anchecter o) R7 Remembering . i
| (1) | a) NRZ unipolar b) RZ polar ¢) NRZ bipolar d) Manchesier ) RZ1 o L”“-(fll(l ;;FIHL ! Col
| |
| | Unipolar
| |
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| ' ‘I.Iilsc"gi.g-l—mls ST, S21) and S3(1) are shown in the fipure-1. Apply Gram |
1
\ Schmidt erthogonatization procedure (o determine orthonormal basis lor
\
‘, the signals.
[
| My Tl Sy
1 o= ’ Applying .
. a coz

L© | “ , 5 (IK3)
‘ e -n - \ » o 1 a2 a .
| 5
‘; 3
] )
!l | Figure |
! OR
‘1 ; ‘l Compare the power spectra of various line codes in terms of bandwidth, DC . Understanding o

S | component wilh neat skelch. ) (K2)
| | Code the paltern 101000001 100001 1000000™ using HDB3 cncoding, Remembering ,Q)
| (M) R37 : 5 K1 COl
, 3ZS and AMI encoding, (K1)
‘ ! Three Signals ST (1), S2 (1) are shown in the figure-2. Apply Gram Schmidt
| ; orthogonalization procedure to obtain orthonormal basis {or the signals.
: " Expruess the signals S1 (1) and S2 (1) in terms of orthonormal basis function.
[ 25ty Pa&) Applying
| [ 2

(0 | i 5 (K3) co2

‘ 3
° a oyt e A N
Figure 2
o 0
s | <. o \
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SESSION: 2019-2020 (EVEN SEMESTER)
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USN
Degree : B.E Semester : VIA&B
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Note: Answer ONE full question from each part
After completion of test, scanned copy of answer sheet to be mailed to respective faculty. Details are
Asec ManuDK 9845223111 manu.d hwkssem.edu.in
B Sec Punceth S 9164812059 punceth.s@kssem.edu.in

J\?o'. Question Ma@
Part A
~~| 1(a) | Explain the maximum likelihood decision rule for signal detection problem. 5
) Explain the signal space representation, generation and coherent detection of binary phase s
shift keying modulation,
Binary data is transmitted over AWGN channel using BPSK at a rate of IMbps. It is
| desired to have average probability of error Pe<10~, Noise PSD is (No/2)=10""? Watts/Hz.
, (c ' Determine the average carrier power required at receiver input if the detector is of coherent .
:r f type [Assume erfc (3.5)=0.00025).
I —
) (a) i With a neat diagram explain correlator receiver. 5
( ‘ With neat diagram and cxpressions, explain Signal Space diagram, generation and coherent :
| detection scheme of BFSK.
(c) ' Derive an expression for probability of error of Binary Frequency Shift Keying. 5
Part B
' Explain the matched filter receiver and derive the expression for impulse response of _
(@) matched filter, 2
E (b) | Derive an expression for probability of error of QPSK, 5
f (c) | Forabinary scquence given by 10010011, illustrate the operation of DPSK, 5
r—-——__f_‘h
| OR
| 4 G ;‘ Derive the expres'sion f?r mean and variance of correlalor outputs. Also show that correlator 5
; | oulputs are statistically independent.
| (b ; Explain the z;d@n?gc_é?M-ary QAI\TM&'W@W?}/MCM? Obtain the constellation of :
| QAM for Mréf_zinﬁd_dm‘w_gi_ggil space diagram:
| | Define bandwidth efficiency. Tabulate and comal‘t_m}m-andwidth efficiency of M- | |
- © ary PSK signals for different values of M. :
L | _ - —_— —
<. @ﬂq
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'\Qo Question Marks
Part A
- Wiih neat block diagram explain the digital PAM transmission through bandlimited
! (2) ' baseband channels and obtain an expression for inter symbol interference, 3
(b) State and prove Nyquist condition for Zero ISI. 5
Explain the generation and demodulation of direct sequence spread spectrum signals with
(€)' necessary equation and block diagram. i
OR
2 (a) Explain the design of bandlimited signals with controlled ISI. 5
b) | For -:1 binary sequence 011100101, determine pre coded sequence, transmi.tted sequence, s
recerved sequence and decoded sequence. Assume previous pre coder output is one,
(c)  Explain any 2 application of direct sequence spread spectrum, 5
Part B
E (a) = With neat diagram explain Duo binary encoder and Precoder. 5
| (b) Explain the necessity of equalization. 5
A direct sequence spread spectrum signal is designed so that the Power ratio Z—: at the
- (©) | intended receiver is 1072, If the desired %:—=10 for acceptable performance, determine the 5
i - minimum value of processing gain.
L - OR
'i(:) _[;Z{)\_Qljnrﬂl}hl probablllty of error of digital PAM with zero IST. 5
| (b) 1 - With nwL@:ﬂ‘f@m_and rag;zr{tvc_g[;rc.ss:{an— é:[)‘l:l_l;l_lEuATm1CLPI of Adaptive equalization, 5 |
‘ | | Aslow lrgquum; i;[;ﬁtd—/‘Mr SK sﬁl—cm;smlili_irc;lrl'{)\vmb paramelers,
: 3 1 i.  The number of bits/ MFSK symbol=4
| ‘l 1. The number of MFSK symbols per hop=5 i
i | Cu!cu]atc the l’rocc_s_silig g.un oflh(, system m d(.ubds

' Renie I
ﬁ}:’? ge Head of the By gent \ Principal
) / Professor

Lectronics & Communication Engineori®§  Dr. k. RAMA NARASH

WL of Elec \ Engineering & Management Principal/Director
$. School 0 %ore 560 109 K'S School of Engineering and M
- e Banga Bengaluru - 560 109



K5, SCHOOL oy ENGINLERING AND MANAGEMENT. BENGALURU-360109
DEPARTMENT OF FLECT RONICS AND COMMUNICATION ENGINEERING
SESSION: 20192020 (EVEN SEMESTER)
I SESSIONAL TEST SCHEME & SOLUTION
SET-A

Degree B.E Semester Y |
:"'A"Ah_ 7 : l'".l'tumnin and Communication Engineering  Date : 12-03-2020
-Ourve Title : Digital Communication Course Code : 17EC61 1SEC6]
Duration 9 Minutes Max Marks - 30
Note: Answer ONE full question from each part
()_ o
N -

P

- 7 7= =~ Scheme & Solution

Marks
PART-A
g s it € e AR /
- ’, ’
= - f
7 1 T4 s - |
P =L (2 J< D mpric”
-\ — - -4 -
‘_:c — i
- oe P
y. = = g — It
. (=<
‘/ PR ¥y 14 ¥ L -
- - = T
<. . =P,
gl =7z, brTe Siex -~
“ s o= iat | S —_— / -
s = x'e [F- / Sealf! =
— ~
U= sl xd)
=1
j S (£
o ' = = /’J’ Pa |
-t £ o - > -
,,./,‘:// L N PUNETY S W R
et gl — s o T
= = he
=i lns s ¥ G~ oYraz
[ — in -
o - F,(_luﬂ-_.f.l;_i._;Cﬂ— I /M —
[
oo o (4 s
P -’ - —
€ = G -
L= A — o=
gle, = L0 >0 = 4
ZTE =
oo Per 2 A a '
" - =54 - 4 - ]
2 e e %ae 2 e T Loy
- ~ o %0y <
o~ " s
g - - g T+ =
oA E g Mnt = Sinw’
, a0 re . ] b = A4
eldie L0 e is sl Vo L ey Rkl o
" 3T “u 2 4T - i
Vi - 5 > _{.1 = —
) , - 2T
e ! or -




A= -ww:{ Ble-LY 4318 5N -2 [S¢-5) S}

A

é\T A oL
i ,£~¢JE¢L+ ‘ i @ 1
AP = Cort ~3&nt)S = Doy prowes | |

(c)

Cow)l)rj‘.\ M GMU'\.t’H S SML\ @
VWV
S = {&LU,S;H\—» A&Mull &Qm\ /

=12 -

VLLM‘\)SM 3= {6l - det) T e @

|

|

|

Shime  Siguads 0w Mot B M evTooncs waelh Boo 1
\

|

|

l

)=, - - N
N QJMM &tu_/QA).EOV\.&LJp bl = (4) ¢ £ MM
A ,_U )
=)
At M= 3 Pe y 203 i

|
|
T |

S = Z_SiitbSLH = & p#) « Stada ) |

> =1

[l/:/\\ v CS[ (_“") = Sl\C%\L"'\ 1 S\ch;,(;l—\
Y.

— P ES :SzltbLU‘]-l'Sz-J—#'}(-'H

S = S b )+ Sazdalh)

T ILF R R LLISN PRIISEA) o

OR

2(a)

i : — 3
| Pre ool ga) = AW HISH) |

Show S D Signed- ( Bomel fevn Stqua) '1
Sl S pre emvelola gf Qigqued] ‘
U D ll‘aQ/JL ey w2 \gtﬁ\ﬂ_‘l ||
S v ! see) Gl

R S+2) = sl ¢33 &) ~ T_ =)=
/@ St = Z”m 2,0 ;*‘r‘?“‘clw}@
o f=< o
S+LE\
\‘u N\ o £>7° (:j-‘\)
8- th /Lzsuﬂ g«° /L /\ £

[Coveflon Quodons b1~ S0 & g ‘

A



™,

|
|

|
|

| (C)

N VS T Tw 3 e

| ] 3 N S (¥ /l ;
‘ /) X - W)
NN { N A ,
iL(‘W fodero fer do e T e fo few fin b o

—

;ﬁk]ﬁﬁ Boonrd houn. Sigumut paf»a&mdnw Cordplint T oy,
i

[ eu,x\.\&.m wi) = Sine (1) ALH
)= e (® © AN

ZH\= =3 Sy [£) % (4) o B
-3Seqn{ #

2 (K= zL) -y, 2fco @ —

‘ ~
(b) J c = x‘ &7 1‘:L_'L,B(—JS‘["\@‘—\ 5
» yaof ) L
A= (2w e’ Tdt A%
— 0o _3
o Y, L
),u.r_—&* 2 ))_,u{L
= (57 e (e
_.Ly >
A= 1 (- Con FE) @
T

Py ermartepa A () = AL 40 = Sincs) +‘J:;_PCI—CQ11FF)

— ! [AAR)

Cosom  Cohomadt v U:QTj sv\oﬂic’))omy, ] o Codluste. Ua
v B pied M owlRe goved (Prlleaonned  buad
,f-,»ﬁ(jjo_'n‘ o " "
v \= S; .U') I = 12 =

e hore SiH %;43@ T
| B Whene N2 M
| A pElog iz g,,v@u,cw_

gl(}".\ = SH ¢I£’+)

b = SW B

&S

ogt+s T

N
\

. ?13\' gp) ALty {dﬂ (“r\ . E;(_U
7z

’ Ton oo on botia Q1o RO, \
Speseny § Tyt . |
|

|

™
- h (O
S \(05 T,S,’U)J_F = JIE, ' -




,q/f’ ~=1 § i=2 ?,.:r@_ L@ Lov—en o |
. S)_(;v‘\-; S;\‘f\

e ) —sndtl -

La>

Sypeiy € .T);I&f“*u% e Dotk Stk o
= inleruad tstay (
Su;/S (804 - Savdi ) * bk Joe =

s, W\ - SatdtH-\ 32)_ = STz b L—/_:

(et %L L_},\
¢@ _ 2 l ‘. .
- e I Y Sm\-_ﬁucn-zsud,u.)
"k‘ [—H o B /UJ 9 L—ﬂyu-), d\U’) 5 ) & oy

PART-B —F ‘”‘U'_rsu - § e 43D
Qeod Pcm} “‘j Pre ervono) DJ _gfjusu/o‘ afu‘—u\ D\*\'(fjinﬁi
Ronel frena ’VS"‘VJ e sk = Rele« (+] |
On fesimna 93 CevnpLons a+) = QL£$C+) 2);u£+ _ /Ih/‘/

Cioise lopa
Onene ' OH = B+ U] t+ Iz 8 ) ,—C,

Sl kg & w8 (&,
S(4)= ST e (2ol - Qg1 (andt) 4B
| _,01/@ c§ Q@M«Q-U'k &\,\pcwem]:w

PhoNe Y D'QJA"( /

AN o r T ©
@ @f)'}u é(_" A ()1"‘0'-—‘-’ IQ,VQDL«
= S s |
Q/ﬁsa ) nolake of
lef-/ gq‘) 4 yote 0| 2l
__/\ rwj L’SZ / ? |
3(@) = Sz Reet ' 5
anq
[ 2 paH oo
plolimy T ow‘jz“ % / o Alroued
)} o - |
2y N
/ /) V;U‘E“"
W/_

"'-SU')r




(;\V\cu\k) ’\)oﬂ—“ xo \ ‘

ARZ Ondpelo M]

Rz pelese

R

M)
i Moreunln
- |
i. ‘ OWInelas ‘ .
| | ¢
i
= St Sy 8z (A
N N
; _L—r‘ — >+ 2 Y+ ——\ D
© 3
l - LIt (et
B g O o I I
e w* .S 3 VT @/@f
; LJZ G = S - 2_3); d ;-2
| \ H& 3 LH S RAW@Q Siy = 55@) fb-u! -G)
| | 0j 3 W j ZZFJU_ b b LA
1 ‘ !
| 2 pRPE) . _2;1_%
. () 4" W) = ’:2: > - o SI(MN !
. ﬁ}
%ﬂﬁ?%cwwww wawgz
. B L 9 ¥ )

| gt (T

)

T I o
€ (_g,m-)dLG)cU‘ :Oj&u)d}, 4

ol = /

(fj?,l(,l')rl}" [6 - e,
IR - 4 - STz 2

- L 44 -
¢ZL /-) ﬁ: L g)fm,'.m:;, /l (& G}'(Z:QM)’AA

s i) - S kU] = S) b =17, et

<i¢2

do (1

12 5
“




—— J————
5

lngj;z H Lt

a ; ) =83 L‘"\\"S d’l“’)*gﬁlu./) 3 zst|&
90 = S3 (501t £ S8 ) ~. ?io gfmwi
Sz A4S ) it =2 ‘C,f 9 (&= it
v L 3
6y et ol
T Esth)e *‘L””“ _ {1 2eTe3 17
B 3H = G Lo el o ol > 7

OR

_

!Ccmwﬂm o bw,cQ[uuM ,j‘;owa,Q A (4) & Bemdfrerrts Ln,

L
! ARV I o (#) e WOH = h(p et @ |
| | yu = JDPthL[-#-*\A’{ L

—°

%
. ’ 2t Shrt
\1 1 X NIV L = ﬂe,[_‘/{(-*) e JZJ‘LIZI W‘}fl‘ﬁf" f( l\\L'H
! " QigveS
Y= { Qe[h\({)fjl«ﬂﬁ'j 51&{1‘[{--4) ol 2B g
__®
7 sl
| H '}'): —/_2’2'_ ! -4 @)LM-L'L ) o /14 on
L e DamesdTe eyl
| b e ]
: Y= iéw Re (Mhia) w0 el e |
. ] |
| nege gEL Ll |
l — o° | ¢ , i I
| ohes [gip = PR (- 4)de |
: A _=e e |
L\ J'UJB_ . Wu’q w’,——-—-’ S |
: B M%_a__u_5l Doredl foms S —— )D/P Yyt m
z | fov-—fu(w f‘ﬁw»Oi(*’ -——(——" ‘]é‘/A 'MM’ D/P 9‘(4) ‘:o‘lef‘)
‘ B [ ; h'L-}SlM,J 2
5 o 9olo |1|© ]\ ; ‘ .
©o o)\ oo O)po
L 6o ‘\T\ v 0o vl ‘%’ﬁv i

w0
o\ m 1{

Ceclldr,

Ea”or 5
KoV

K-(‘“\H : 3 l
6/ IOlOOLkiulDl(lul'Dl'l
L

. = AV
BRI AN Q‘f)’ v

F"Zj’b]o o || 005!0 |00
GD}_’, T B'O\J 7 nov

-




.[—** —_
' 1 CH\ N -
:1\5 ’ Sa (- —
. 5 axj
6 > | e o > > - r
1p}l':\ &}@b%m vt [neu, /ij]
Cdo= B sy T T
|% @wm“ef’s.‘wau— V24 UKS ﬂ,’lttricu— J
v‘a =S i\ = Siu\- S SudsH ‘@
' " \',‘19);"\ i J=1 __J\
‘5532&\&;5{3L#—;36 $ (o} Sy -_ogg,wcgjmcb— (J;j
d)dﬂ _5/3 ”‘*“: - J by esdey “// o |
® @M{ LD-——-ZJV )ﬁ
f phi=2 & O belon
$, 4l = Ftt) AT
“ | (§ 501 Va
£ cS0) —zh) = % PSR
3,{}—\ _9,,(,!)—-_@1\14 C i 2 Z/»}Q P

o+ [t ditrds = [ 348 =3
@)

Japnar= oo

b4\ = L )%, o2t E2
3 ‘5/ 24-}—((_/\

*M‘b?’w 2Ol
- Sit#) = Sudi= 6 di (H _i 5:\391\

1",\[\, |
(y.@;(jr) = S20 BN *Coadatt) = 4 (41 +34,04)

\
('\J\_.
D
\r
+
I
L

|
i
f
T VA e
|
|
|
|
|
|
|
i

- ]
c 'D/Jffi}‘ﬁ)r/ \N <, 0T 1
ourse In‘y/ Ilu:ub;bl"th ] l%l Princinal
" eS501 & i rineipa
F:(‘g‘% omcs&CommunlcaﬂonE i
+ 9+ 961001 of Enginpein 94 Managamers ™ " K'

Bangalgre. 530 g nagement




K.S. SCHOOL OF ENGINEERING AND MANAGEMENT, BENGALURU-560109
DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING
SESSION: 2019-2020 (EVEN SEMESTER)
1 SESSIONAL TEST SCHEME & SOLUTION

SET-B
Degree : B.E Semester : VI
Branch . Electronics and Communication Engincering  Date : 12-03-2020
Course Title : Digital Communication Course Code : [7EC61/15EC61
Duration ¢ 90 Minutes Max Marks : 30
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