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CARE COLLEGE OF ENGINEERING

IILV,VII Semester 2021-22 Academic Calendar

Aug-21 Sep-21 Oct-21 Nov-21 Dec-21 Jan-22
Date Day Events WD | Date | Day Events WD | Date Day Events WD | Date | Day Events WD | Date | Day Events WD | Date Day Events WD
1 | sun Holiday # 1 1 | wed CCM 1 : ECE, ME 1| 1 Fri 30| 1 |mon| U4 C°mp'gtT"2’"d::d't reportof |40 | 4 | Wed 1 Sat New Year #
2 | Mon 2 | Thu | CCMT:ALCECSEUTI-QPs | 51 sat Gandhi Jeyanthi #1 2 |Tue 50 | 2 | Thu 2 | sun Holiday #
Collection
3 | Tue 3 | Fr | Unit?Completion; Auditreportof | .| 5 Sun Holiday # 1 3 |wed 51 | 3 | Fri 3 | Mon
UT1 QPS

4 Wed 4 Sat um # 4 Mon 3 4 Thu Deepavali # 4 Sat 4 Tue
5 Thu 5 Sun Holiday # 5 Tue 32 5 Fri 52 5 Sun Holiday # 5 Wed
6 Fri 6 Mon uT1 # 6 Wed 33 6 Sat CT2 # 6 Mon 6 Thu
7 Sat 7 Tue uT1 # 7 Thu 34 7 Sun Holiday # 7 Tue 7 Fri
8 Sun Holiday # 8 Wed 14 8 Fri CCM 2: Al, CE, CSE 35 8 [ Mon CT2 # 8 | Wed 8 Sat
9 | Mon | CourseFile Auditing by IQAC Audit Team 9 | Thu 15| 9 sat | CCMZ: Eccofl,e“:tlisc;):n- WPs as] o | Tue CcT2 # | 9 |Thu 9 | sun

NUdU VP 0 UE Prareu ToT UTE aCauETe
10 Tue [year 2021-2022 by all HODs as per the Faculty 10 Fri Vinayagar sathurthi # 10 Sun Holiday # 10 | Wed CCM 3: Al, CE, CSE 53 10 Fri 10 Mon

D tH nlan
11 | weq [Review of Auditing Report of Course file 1 | sat UT1-Answer Script Auditing 16| 11 | mon |UNit3Completion; Auditreportof | b7\ 4y | gy CCM 3: ECE, ME 54 | 11 | sat 1| Tue

auditing UT2 QPS

Course File Re-auditing by IQAC corrective
12 Thu |actions reported on 09 to 11.08.2021 - to 12 Sun Holiday # 12 Tue uT2 # 12 Fri 55 12 | Sun Holiday # 12 Wed

complete all NCs
13 Fri 13 | Mon 17 13 Wed UT2 # 13 | Sat 56 13 | Mon 13 Thu
14 Sat 14 Tue 18 14 Thu Saraswathi Pooja # 14 | Sun Holiday # 14 | Tue 14 Fri Pongal Holiday #
15 Sun Holiday - Independence day # 15 | Wed 19 15 Fri Vijayadasami # 15 | Mon Model- QPs Collection 57 15 | Wed 15 Sat Pongal Holiday #
16 Mon 16 Thu 20 16 Sat uT2 # 16 | Tue 58 16 | Thu 16 Sun Pongal Holiday #
17 Tue 17 Fri 21 17 Sun Holiday # 17 | Wed Audit report of Model QPS 59 17 Fri 17 Mon
18 | Wed Reopening Day (1ll, V, VIl Sem) 1| 18 | sat 22| 18 | Mon | CE:Symposium;UT2-Answer | .0 4o | Unit 5 syllabus completion 60 | 18 | sat 18 | Tue

Script Auditing
19 | Thu 2 | 19 | sun Holiday #1 19 | Tue Miladun Nabi # | 19 | pri | Revision; Collection of CourseEnd | o\ | 49 | g - Holiday # | 19 | Wed
Feedback from students
. . . Revision; Collection of Student's .
20 Fri Moharam # 20 | Mon CT1- QPs Collection 23 20 Wed ME : Symposium 39| 20 | Sat 62 20 | Mon 20 Thu Univ.Exam starts
Feedback(ll) on Faculty
21 Sat Monday Order 3 21 Tue 24 21 Thu 40| 21 | Sun Holiday # 21 Tue 21 Fri
2 | sun Holiday # | 2 |wea| UNt2 C°mp'gtT"1"'d§;d“ reportof | 5 | 5 Fri 41| 22 |Mon Model Examination 63 | 22 |Wed 2 | sat
23 Mon 4 23 Thu CcT # 23 Sat 42 [ 23 | Tue Model Examination 64 23 | Thu 23 Sun
24 Tue 5 24 Fri CM # 24 Sun Holiday # 24 | Wed Model Examination 65 24 Fri 24
25 Wed Association Inaguration CE 6 25 Sat CT1 # 25 Mon 43| 25 | Thu Model Examination 66 25 Sat Christmas 25
26 Thu Association Inaguration CSE, Al 7 26 Sun Holiday # 26 Tue 4| 26 Fri Model Examination 67 26 | Sun 26
27 Fri Association Inaguration ECE 8 27 Mon 26 27 Wed 45| 27 Sat Model Examination 68 27 | Mon 27
28 Sat Association Inaguration ME 9 28 Tue 27 28 Thu CT2- QPs Collection 46 | 28 | Sun Holiday # 28 | Tue 28
29 Sun Holiday # 29 | Wed CT1-Answer Script Auditing 28 29 Fri 471 29 | Mon 29 | Wed 29
30 Mon Krishna Jeyanthi # 30 Thu 29 30 Sat 48 | 30 | Tue 30 | Thu 30
31 Tue 10 3 Sun Holiday # 3 Fri 31
Working Days 10 Working Days 19 Working Days 19 Working Days 22 Working Days 1 Working Days 19
Total Working Days : 10+19+19+22+1 + UT,CT Days 12 = 83 Working Days
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. et o —

=

PRINCIPAL



Admin
Typewritten text
PRINCIPAL


Department of ECE Activity Plan - ODD Sem - 2021-2022

S.No Date Event Program Date
1 22.7.2021 Newsletter( COMPLETED) July
2 30.7.2021 Contest for School Students/ Technical( COMPLETED) Out Reach Program 1st week August
1.FDP on "loT" ( In association with MoU Company)( COMPLETED
3 23.8.2021 2. Placement 'IEraining/ Govt Exams Training vf/)ee:)((COMPLETED)) FOP 2nd week August
6 20.9.201 Patient Monitoring System( COMPLETED) Proposal for consultancy 3rd week september
7 27.9.2021 FDP on Photonics in Association with IEEE Photonics Society ( COMPLETED) FDP 4th week september
8 1.10.2021 Inter departmental Cutural Activity Co- Curricular Activity 5th week september
9 1.10.2022 Paper Presentation for department students Co- Curricular Activity 5th week september
10 | 4.10.2021 Project Expo (School & Polytechnic Students) Out Reach Program 1st week October
12 | 7.10.2021 Alumni Meet( Interaction) Alumni guest lecture 1st week October
13 | 22.10.2021 TechnoFrenzy( Technical Events for Department Students) Co- Curricular Activity 2nd week October
15 | 28.10.2021 Mini Project Expo Co- Curricular Activity 4th week October
16 | 30.10.2021 Workshop on CST Tools Workshop 5th week October
17 | 5.11.2021 Outreach program ( Schools nearby) Out Reach Program 1st week November
18 | 6.11.2021 Industrial visit (Siemens Centre) 1St week November
20 | 4.12.2021 International Conference International Conference | 2 nd week December
VAC, Internships & Industrial Training (In association with Teslaminds & Siemens centre
21 | 18.12.2021 of excellence) Value added Course -2 Semester Break
27.12.2021 Hackathon

T Tarye—

Dr.J.Jeyarani

HOD/ECE




CENTRE FOR ACADEMIC COURSES
ANNA UNIVERSITY: : CHENNAI - 600 025

ACADEMIC SCHEDULE FOR NON AUTONOMOUS AFFILIATED COLLEGES

Date: 27.07.2021

August 2021 - December 2021 (ODD SEMESTER)*
UG & PG Programmes

S| c ' e Commencement | Commencement
N ; Programme Semester umn‘l:tTncemen o e ;m 9 of Practical of End Semester
2 e ay Examinations Examinations

1. | B.E./B.Tech.(Ful-Time) U, WV, Wil

2. | B.E./B.Tech (Part-Time)} 1, v, Vi

3. | B.Arch. (Ful-Time) I, WL IX e

4| MCA (FulTime) v = 18.08.2021 30.11.2021 02.12.2021 13.12.2021
5. | M.Sc ( 5 Yrs-Integrated) VVILIE

6. |MBA. (5 Yrs—lr-legrated} WOV IR |

* As per the directives of the Government of Tamil Nadu, the classes will be conducted in ONLINE mode

NOTE:

RE - OPENING DAY FOR THE NEXT SEMESTER: 19.01.2022 (Wednesday)

1. The Theory and Practical Examination schedules will be published in due course {Practical Examinations will be conducted
befare the theory examinations).

2. If necessary, loss of classes due to various curricular / co-curricular activities of the department / college may be
compensated by conducting classes on Saturdays.

** In order to ensure minimum na. of working days, the following 7 Saturdays are declared as working days.

DAC - 5B

SL. No. | Working Days Time Table of the Week | 5] No. | Working Days | Time Table of the Week
| (Saturdays) Day to bg Followed (Saturdays) Day to be Followed

1, ES_DB.ED?'I Friday 5, 23.10.2021 Friday

2. 11.09:2021 Monday 6. 06.11.2021 Tuesday

3. 25.09.2021 Friday 7 20.11.2021 Thursday

4. 09.10.2021 Thursdayr_ '
A
8 == Aai
DIRECTOR

ACADEMIC COURSES



ANNA UNIVERSITY Frrone : 914z 2161

SARDAR PATEL ROAD, CHENNAI - 600 D25. Office : +31 44 2235 7004

e Fax | +9144 2235 1956
:;ISTRAR i E-Mail : registrar@annauniv.edy
Letter No.4764/AU/CAC/A-ESE/2021 24.11.2021

To

The Deans of Regional Campuses /
The Deans of Constituent Colleges /
The Principals of the Non-Autonomous Affiliated Colleges,

Sir/Madam,

Ref: 1. G.O. (Ms) No. 164, Higher Education (A2) Department, dated:27-08.2021.
2. Letter No.14595/A2/2021-1, dated: 16.11.2021.

3. G.O. (Ms} No. 234, Higher Education (A2) Department, dated: 22.11.2021.
4. Letter No.14585/A2/2021-1, dated: 22.11.2021.

e b L]

With regard to the references cited above, it is directed that necessary steps shall be
taken to implement the following instructions scrupulously,

i. All classes should be conducted in offline mode (physical classes) on all six days a
week (including Saturday) for the cumrent semester.

ii. Reschedule the theory examinations after January 20, 2022 onwards. Further, ensure

that the already scheduled examination dates are revised accordingly and send the
revised schedule to this office on or befare 30.11.2021.

li. ~Conduct Model examinations for students prior to Semester / final examinations.
iv. Provide course materials to students for preparation.

v.. Conduct revision classes in instituticns where the syllabus has been completed,

especially on online mode, so that the student could grasp and understand the
subjects in a much better manner.

In view of the above instructions the End Semester Examinations for all the
UG/PG students studying in Non-Autonomous Colleges Affiliated to Anna University shall be

scheduled from 21.01.2022 onwards. The extended academic schedule is shown in the
Tahle below:



I. UG and PG Odd Higher Semester (Except Semester lll M.E./ M. Tech./M. Arch.{FT)/

M.B.A./M.B.A. (5 Yrs-Integrated) / M.C.A. (FT}).

Commencement of Commencement of
sl. Last working day Practical End Semester
|
No. | Programme | emester | Examinations Examinations
| Existing | Revised | Existing | Revised | Existing | Revised
B.E./
1 B.Tech.(ET) 11, W, W
B.E. /B Tech
2| (PartTime) I, V. Wl
3. | BArch. (FT) [ LV, VI, IX
4. | M.CA. (FT) \' | 30.11.2021 | 20.01.2022 | 02.12.2021 | 03.01.2022 | 13.12.2021 | 21.01.2022
M.Sc (5 Yrs- \
> |integrateq) | V'V
' M.B.A.
6. | (5Y¥rs- WV, VI IX
Integrated)

II. Semester|ll - M.E./NM. Tech./M. Arch.(FT)/ M.B.A./M.B.A. (5 Yrs-Inteqrated)

| Commencement of Commencement of
Si. Last working day Practical End Semester
No. | Programme | Semester Examinations Examinations
' Existing | Revised | Existing | Revised | Existing | Revised

4 M.B.A(FT) I

MEB.A.
2. | {8Yrs I 31.12,2021 | 20.01.2022 | 03.01.2022 | 03.01.2022 | 19.01.2022 | 21.01.2022

Integrated] e
3 M.E./ M.Tech. m

© | FML. Arch.
. Semesterlll - M.C.A. (FT)
' Commencement of Commencement of
Sl Last working day Practical End Semester
Mo. Pragramme | Semester _ Examinations Examinations
Existing | Revised | Existing Revised | Existing | Revised
1. | M.CA(FT) I 06.01.2022 | 20.01.2022 | 08.01.2022 | 03.01.2022 | 24.01.2022 | 21.01.2022
1 \_L:\: " s
REGISTRAR ifc
Copy to:
1. PS5 toVice Chancellor

2. PAto Registrar :
3. The Chairpersons, Faculty of Civil / Mechanical / Electrical / ICE / Technology / Management
Sciences / S&H / Architecture & Planning, AU, Ch - 25.

4, Office of the Controller of Examinations
5. The Stock File, CAC.



ANNA UNIVERSITY:: CHENNAI 600 025

Internal Assessment Schedule for Non Autonomous Affiliated Institutions

August - December 2021 - For all UG/PG - Programmes (ODD SEMESTER] — Except M.C.A 2 Years

Report No Report Period Test Period Report Entry Period
| 18-08-2021 - 13-09-2021 13-09-2021 - 18-09-2021
i 14-09-2021 ~ 07-10-2021 01-10-2021 - 07-10-2021 | 07-10-2021 - 13-10-2021
m 08-10-2021 —05-11-2021 | 29-10-2021-05-11-2021 | 05-11-2021--11-11-2021 |
IV 06-11-2021 = 30-11-2021 23-11-2021 = 30-11-2021 | 30-11-2021 -- 02-12-2021 |

Saturdays may be included as working days to make good the Shortages, if any.

.-(-I-.----- > / .
{I—" -"I. 5"""-"’{1 Wi &j e .1,:5.-';;.1
/ { =

CDNTﬁhl.I:ER OF EXAMINATIONS

/b
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COLLEGE OF ENGINEERING

(Approved by AICTE and Affiliated to Anna University, Chennai)
27, Thayanur, Trichy — 620009

STUDENT NOMINAL ROLL

Year / Sem: Il / V Batch: 2019 — 2023
B.E. ELECTRONICS & COMMUNICATION ENGINEERING
S. No. Roll No. Register No. Student Name
01 B19001 810719106001 | Adithya P
02 B19002 810719106002 | Ajay Kumar K
03 B19003 810719106003 | Citybabu M
04 B19004 810719106004 | Dhinakaran S
05 B19005 810719106005 | Gunasekaran S
06 B19006 810719106006 | Nishanth K
07 B19007 810719106007 | Nithya R
08 | B19008 810719106008 | Raja Rajeswari S
09 | B19009 810719106009 | vijei R
M.Shiva Shankari Dr.J.Jeyarani

Mentor/Class Advisor HOD
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COLLEGE OF ENGINEERING

(Approved by AICTE and Affiliated to Anna University, Chennai)
27, Thayanur, Trichy - 620009

DEPARTMENT OF ECE

ABC Analysis
Category | Roll/Reg. No. Name
810719106001 | Adithya P
A 810719106008 Raja Rajeswari S
810719106005

Gunasekaran S
810719106006 Nishanth K

810719106009 | \yjjej R

B
810719106003 | ity babu M
810719106007 | ithya R

c | 810719106004 | ppinakaran S

%ﬂ T Tanjo—

I\/I.SHivé Shankari Dr.J.Jeyarani
Mentor/Class Advisor HOD
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COLLEGE OF ENGINEERING

(Approved by AICTE and Affiliated to Anna University, Chennai)
27, Thavanur, Trichy — 62000%

COURSE INFORMATION SHEET

| TROGRAMME: Electronics and Communication DEGREE: B.E.

Engincering

COURSE:

COURSE CODE: EC B501 REGULATION: It 2017 COURSE TYPE: CORE

Digilal Communicalion SEMESTER: ¥V CREDITS: 03

COURSE AREA/DOMAIN: Communication Systems 'CONTACT HOURS: 3 hours/Weck.

CORRESPONDING LAE COURSE CODE [IF ANY):

EC 8561

Laboratory

LAB COURSE NAME: Communication Systems

SYLLABLUS:

LINIT

INFORMATION THEORY - Discrete Memoryless source, Information, Entropy, Mutual
Infeemation - Diserete Memoryless ehannels — Binory Symmelrne Channel, Chonnel Capacity -
Harlley - Shiannan law - Souree coding theorem - Shannon - Fano & Hulfman codes

WAVYEFORM CODING & REPRESENTATION - Prediction flliering and DPCM - Delta
Modulation - ADFCM & ADM principles-Linear Predictive Coding- Properties of Line codes-
Puwer Spectrml Density af Unipolard Polor R2 & NRZ = Bipolar NEZ = Manchesler

_Filter, Camelation receiver, Adaplive Egualization

BASEBAND TRANSMISSION & RECEPTION - IS — Myquist eriterion for distertion less
lrnsmission = Fulse shaping — Correlolive coding - Eye pattem — Receiving Fillers- Maichad

DETAILS HOURS

DIGITAL MODULATION SCHEME - Geomelric Represcntation of signals - Generation,
deteetion, P50 & DER of Coherent BPSK, BFSK & QPSK - QAM - Camrier Synchronizalion -
Strueture of Non-ceherenl Reccivers - Prinziple of DPSE.

ERROR CONVROL CODING - Channel coding theneem - Lincar Dlack codes - Homming
eodes - Cyelie eodes - Convolulional vodes = Viterhi Decoder.

TOTAL HOURS |

43

TEXT/REFERENCE BODKS:

TR

DOOK TITLEAUTHORS/PUBLICATION

5. Haykin, —Digital Commumications|, lohn Wiley, 2005

A==

B. Sklar, —Digital Communication Fundamentuls and Applicationsl, 2nd Edition. Pearson Education, 2009

i B.P Lathi, —Muodermn Digital and Analog Communicalion ﬂt'ah:rnsl 3rd Editian, Oxford University Pross 2007,
R | [P Hsu. Schaum Oulline Series - —Analap and Digital Communications!, TMH 2006
R

1.6 Proakis, —Digital Communicationl, 4ih Edilion. Tata Me Graw Hill Company, 2001,

COURSE PRE-REQUISITES:
C.CODE COURSE NAME DESCRIPTION i‘f
 ECR392 | Digial Elecironics Ta understand 1he basics of digital coding tignals a3
EC 8352 | Signmals and Systems Ta pet the concepts of the sampling process and 03 |
reconstruction of signals in lime domain and frequency
domain
EC 8491 | Cammunicalion Theory Te lenm the hasic of analog and digital signals 04 |
COURSE ORJECTIVES:
|| Toknow the principles of sampling & quantizalion ]

To study the various waveform coding schemes

12
3 | To leam the various baseband transmission schemes
4 To understand the various band pass signaling schemes
5

To know the fundamentals of channe! eedin L




CARE ==

COLLEGE OF ENGINEERING

{Appraved by AICTE ond AlTiliated Lo Annn University, Chennai)
27, Thoyanur, Trichy - 620009

_ COURSE QUTCOMES:

SN0, DESCRIPTION

ro |
MAPPING |

1 Design PCM systems

abedelkl |

E3 Design and implement base band transmission schemes

abedelkl

Design and implement band pass signaling schemes

[ ahcdefikl

Analyze the speciral characteristics of band pass signaling schemes and their noise
performance

abedelkl |

Design emor control coding schemes

abode k|

GAPES I[N THE SYLLABUS - TO MEET Il DUSTRY/PROFESSION REQUIREMENTS:

BN DESCRIFTION

FROFOSED |
ACTIONS

1 Mat lab simulations for the described systems and detailed analysis

Lab B

K Spread Spectrum Communicatian

|
Assignment |

PROPOSED ACTIONS: TOPICS BEYOND SYLLABUS/ASSIGNMENT/INDUSTRY VISITIGUEST
LECTURER/NPTEL ETC
TOPICS BEYOND SYLLABUS/ADVANCED TOPICS/DESIGN:

Multipath channels and its classification — NPTEL Videos

Multiple access techniques an d its types — Guest leciure

[ s 4] =

OFDM Techniques and satellite signals - Industrial Visit

WER SOURCE REFERENCES:

1 hittp=fwwnw digimat.inplelicoursesivideo' 117104 12752 lml

hupssdvrnw.voulube. carmiwateh ™y =20 Ink32{Ro

https;a'.n'i\:ctxp!ore.icuc.nrg."dncumr:nwﬂg]S'-"

e

hitps:iwww. wisconsin.edwidigital-comm Unicalion20 15012 Wense-study- building-the-digital-
carmmunicalions-wehsile

| Ve8]

s ftcsaftware, com/casesludy_wircless_communication.html

hilpfemrecerca.cavmireinffiles/fermandez-ardeval 2013 irdw p 176 1-5652-1-pb.pdl

||1|ps:.f."1.-.'1.w.r.ma.-4iminmgralnd.mndm-’npp—numﬁndcﬁ.mvpfrdfl 850

| hllp:.rf'wmm.ec.iilm.m.imqwfvﬁmicclumw 197

| www.video co-leam.in/3t courses’3TEE 1426 eclures/pd T

_ DELIVERY/INSTRUCTIONAL METHODOLOGIES:
+ CHALK & TALK ¥ STUD. ASSIGNMENT

7 WED RESOURCES | PPT

¥ LCD v  STUD, SEMINARS | OJADD-ON COURSES

ASSESSMENT METHODOLOGIES-DIRECT

v ASSIGNMENTS 7 STUD.SEMINARS | v  TESTS/MODEL 7 UNIV.

EXAMS

EXAMINATION

¥ MINIMAIOR
FROJECTS

CJSTUD. LAB < STUD.¥IVA

PRACTICES

OCERTIFICATIONS

~CJADD-ON COURSES | DJOTHERS _




CARE EHT\"\ -

COLLEGE OF ENGINEERING

{Approved by AICTE and Affiliated to Anna University, Chennai)
27, Thayanur, Trichy — 620009

ASSESSMENT METHODOLOGTES-INDIRECT

+ ASSESSMEMT OF COURSE OUTCOMES (BY : +  STUDENT FEEDBACHK 0N FACULTY
 FEEDBACK OMCE) e {TWICE]}
‘ ¥ AESESSMENT OF MINDMAJOR PROJECTS BY
EXT. EXPERTS
Prepared Approved by
(HOD) 3-4;
Facully In-charge ﬂd)ghr

b SHIVA SHANKARI, AMECE DrJJEVARANI
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COLLEGE OF ENGINEERING

(Approved by AICTE and Affiliated to Anna University, Chennai)

27, Thayanur, Trichy - 620009

DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING
ACADEMIC YEAR 2021-2022 ODD/ EVEN SEMESTER
TIMETABLE- THIRD YEAR

YEAR: III SEMESTER: V
DAY 1 2 3 4 5 | |
MON EC8552 GE8077 EC8553 EC8561 Counselling NA
TUE EC8553 EC8551 EC8501 EC8552 EC8563 NA
WED EC8501 EC8553 OCE551 EC8562 Placement NA
THU EC8551 EC8552 GE8077 OCE551 Library NA
FRI OCE551 EC8501 EC8551 GE8077  |EC8553 - Tutorial NA
SL. NO. | CODE SUBJECT NAME NAME OF THE STAFF CREDITY TOTAL
1 EC8501 |Digital Communication Ms.M.Shivashankari 3 3
2 EC8553 |Discrete-Time Signal Processing Ms.K.Rubitha 4 4
3 EC8552 |Computer Architecture and Organization Mr.A Kathiravan/CSE 3 3
4 EC8551 |Communication Networks Ms.R.Deepalakshmi 3 3
5 GE8077  |Total Quality Management Dr ] Jeyarani 3 3
6 OCE551  |Air Pollution and Control Engineering Mr.Shiek Imam/ CE 3 3
7 EC8562 |Digital Signal Processing Laboratory Ms.K.Rubitha 2 1
8 EC8561 |Communication Systems Laboratory Ms.M.Shivashankari 2 1
9 EC8563 |Communication Networks Laboratory Ms.].Jecintha 2 1
10 Library Ms.M.Shivashankari 1
11 Training and Placement Ms.K.Rubitha 1
12 Counselling Mentors 1
Total Hours: 25
T Tany o~

HoD/ECE
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COLLEGE OF ENGINEERING

(Approved by AICTE and Affiliated to Anna University, Chennai)

27, Thayanur, Trichy - 620009

DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING
ACADEMIC YEAR 2021-2022 ODD SEMESTER

INDIVIDUAL TIMETABLE
1 2 3 4 5
DAY 09:00-| 10:00-| 11:00-( 12:00- | 02:00 -
09:45 10:45 11:45 12:45 02:45
MON | EC8392 EC8561
TUE EC8501
WED | Ecssol EC8392
THU EC8392 | Library
FRI EC8501
TOTAL
SL. NO.| CODE SUBJECT NAME (SEM /YEAR) NAME OF THE STAFF CREDITS HOURS
1 EC8501 |Digital Communication Ms.M.Shivashankari 3 3
2 EC8392 |Digital Electronics Ms.M.Shivashankari 3 3
3 EC8561 |Communication Systems Laboratory Ms.M.Shivashankari 2 1
4 Library Ms.M.Shivashankari 1
Total Hours 8
T- Jany e+

Signature of HoD
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faproved iy ATCTE and Afiliated 1o Anna Unives oy, Chennadl

27, Thawyanur, Ti

DEPARTMENT: ECE

chy f 0y

Lessen plan (Micra level)

Fareulty Wame A ShivaShankar
Course Code &MName FURS01 Dighal Commuricalian
Academie Year: 2021-2022

Diesigraltan: Assislon| Proilesse

sem!Year VI

UNIT I-INFORMATION THEORY

SN[ o - Plained Medeof | Referene | Course Actual
o e Date Teaching £ nutcome date s rh_;
| 1 Discrete Memoryless sourde, 1R &2 PPT T COl |E-3-Q|
Infonraton - { ; =t
[ 2 | Entropy. Muteal Infermaiion 8.2 FrT Ti col E}'I'.}E‘-QJ
| 3 | Diccrete Memoryless channels 21821 PPT Tl col  |g5.8al =2
[ & E;np:ér'smnmdnc Charnel, Channel 4R PPT T Ccol 4 .38,&]
LLk] ; e
|5 | Hartey - Shannon law 25.8.21 PPT T [ col |4).82
|6 [ Source cading hevren |22 PIfT Ti coz_ 3|23l _]
7| Shannon - Fanos Huffman codes 28521 PPT Tl co2 ||3.2l |
8 | Tuterial Problems i 10521 PPT Tl col |-9.2l ol
9 | Tuterial Problems ¥ 821 PPT T col ;.9.8/
" Touwl Mo, of Hours prescribed per Unit by Anna Universily 0
o Total Na of Hoors Required as per Lessen Plan o P
[Signaturc of Faculty /&% .~ I_SEEFM“'T of HOE T]':fy-l L
’ — UNIT 11 WAVEFORM CODING & REPRESENTATION )
" 10 [ Frediction filicning and DPCM 1.9.21 PPT T | coz | 2.4.3)
| 11| Del Modufaton 392] PPT T coz  &-9.3]
12 | ADPCM & ADM principles 8331 T 1 o0z 1394l
17 | Lirear Predictive Coding 11.9.21 FPT 3l coz 1S -“"?-51[
14 _Fﬂpﬂt‘.cﬁ_l:::L:ntLDdcs 14021 PPT R co2 1,96 ]
Fower Spectral Densaty of Unipolar / Ll coz2
13 | polar RZ & NILZ it ol _ _ .!_T-_Q'QJ
16 | Bipalar NRZ - Manchester 170,21 PET L CO2 2K 9]
17 | Tutonal Problems 18.9.21 ] Tl co2 [5349.2|
| 18 | Tutorial Prablems _ 21.9.21 PPT Ti Co2 [ug 9.2
| Total Wo. of Hourt presented per Unit by Anna Univessity 0
Total o, of Hours Required as per Lesson Plan 9 .
Sipnature of Foculty - Signarure of HOL H’Ju‘t v =
- UNIT 111 BASEBAND TRANSMISSION & RECEPTION R
19 | Introducnion ~ IS e | e [T col  [29.9-21
| Myquist crilenion for digtortion less [ T CO3
20 Lransmussion 28 U'zl_ ] FPT 1) -fﬂ- ﬂf
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Faculty Name: M.Shiva Shankari
Course Code & Name: EC8501 Digital Communication

Designation & Department: AP/ECE
Academic Y ear: 2021-2022

Semester: Odd / Even Classil| Unit: 1
Topics Discussed : Discrete Memoryless source, Information Date of Lecture: 18.8.2021
Description Mode of Time Remarks
P Teaching in Mins
Recap of Previous Topics/Classes handled PPT 0
Brief Explanation of Topics to be handled today
; PPT 7
Shannon’ theorem
Explain the concept with analogy
PPT 3
Example problems
Preureqw sites of the topic PPT 5
Binary codes
Explanation about the topics/concepts step by step
O PPT 10
Derivation
Explain with e>_<amp|es Videos 7 Y outube Source
Problems practice
Plan for Q& A session/ Activities Query ans 3
Giving examples session
Summarization
Source, channel PPT 3
Give the topicsto be read by students for next class .
: Assignments 2
Practice problems
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Topics Discussed : Entropy, Mutual Information Date of Lecture: 20.8.2021
Description Mode of Time Remarks
P Teaching | inMins
1 Recap of Previous Topics/Classes handled PPT 5
Source, channel
2 Brief Explanation of Topics to be handled today PPT >
Problems
3 Explain the concept with analogy PPT 3
Giving examples with real time
4 Pre-reqw sites of the topic PPT 5
Binary codes
5 Expl anation about the topics/concepts step by step PPT 10
Derivation
6 E>_(p| anwith examples Videos 7 Y outube Source
Videos
7 Plan for Q& A session/ Activities Query ans 3
Quiz session
8 Summa_rlzatlon PPT 3
Properties
Give the topicsto be read by students for next class
9 Exercise problems Assignments 2
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Academic Year: 2021-2022
Class:111
Date of Lecture: 21.8.2021

I Mode of Time
Description Teaching in Mins Remarks
Recap of Previous Topics/Classes handled
. PPT 5
Memory channels, properties
Brief Explanation of Topics to be handled today
. PPT 2
Properties
Explain the concept with analogy
; ; PPT 3
Capacity of discrete memory
Pre-reqw sites of the topic PPT 5
Binary codes
Explanation about the topics/concepts step by step
; PPT 10
Problem analysis
Explain with examples Videos 7 Y outube Source
Problems
Plan for Q& A session/ Activities Query ans 3
Discussion session
Summarization
Comparison of channels PPT 3
Give the topicsto be read by students for next class .
, Assignments 2
Murog’s method
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Semester: Odd / Even Classlli| Unit: 1
Topics Discussed : Binary Symmetric Channel, Channel Capacity Date of Lecture: 24.8.2021
Description Mode of Time Remarks
P Teaching in Mins
Recap of Previous Topics/Classes handled
X PPT 5
Comparison of channels
Brief Explanation of Topics to be handled today
" PPT 2
Conditional entropy
Ex_pI ainthe concept with analogy PPT 3
Using properties
P(eureqw sites of the topic PPT 5
Binary codes
Explanation about the topics/concepts step by step
: PPT 10
Capacity of the channel
Explain with examples Videos 7 Y outube Source
Example problems
Plan for Q& A session / Activities Query ans 3




Discussion session
8 Summar_lzatlon PPT 3
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Different channels used g
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Topics Discussed : Hartley - Shannon law Date of Lecture: 25.8.2021
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X PPT 5
Comparison
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Explain the concept with analogy PPT 3
Need for source encoding
Pre-reqw sites of the topic PPT 5
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Explanation about the topics/concepts step by step
. PPT 10
Theorem explanation
E)_(plal nwith examples Videos 7 Y outube Source
Videos
Plan for Q& A session/ Activities Query ans 3
Discussion problems session
Summarlzathn PPT 3
Code comparison
Give the topicsto be read by students for next class .
Assignments 2
Problems




Unit 3

Baseband Transmission

Syllabus

Properties of Line codes- Power Spectral Density of Unipolar /
Polar RZ & NRZ - Bipolar NRZ - Manchester- ISI — Nyquist
criterion for distortionless transmission — Pulse shaping -
Correlative coding - Mary schemes — Eye pattern - Equalization

Baseband Transmission

* The digital signal wused in baseband
transmission occupies the entire bandwidth
of the network media to transmit a single data
signal.

e Baseband communication is bidirectional,
allowing computers to both send and receive
data using a single cable.

Baseband Modulation

An information bearing-signal must conform to the limits of its channel

¢ Generally modulation is a two-step process

—baseband: shaping the spectrum of input bits to fit in a limited spectrum
— passband: modulating the baseband signal to the system rf carrier

e Most common baseband modulation is Pulse Amplitude Modulation
(PAM)

¢ —data amplitude modulates a sequence of time translates of basic pulse

e —PAMis a linear form of modulation: easy to equalize, BW is pulse BW

e — Typically baseband data will modulate in-phase [cos] and quadrature
[sine] data

streams to the carrier passband

¢ Special cases of modulated PAM include

— phase shift keying (PSK)

— quadrature amplitude modulation (QAM)




Need for Baseband Modulation

An analog signal has a finite bandwidth.
- A digital stream or signal, with sharp transitions, has an infinite
bandwidth.

- Due to the limited available system bandwidth, only the major
portion of

a digital signal spectrum can be transmitted and restored. Even if
thereis

n(_)”Ioss or noise in the communication system, the received signal
wi

have distortion due to the limited channel bandwidth.

To avoid or to reduce this signal distortion, we
use baseband modulation techniques |_|

Line Codes

* In telecommunication, a line code (also called digital baseband
modulation or digital baseband transmission method) is a code
chosen for use within a communications system for baseband
transmission purposes.

¢ Line coding is often used for digital data transport.

e Line coding consists of representing the digital signal to be
transported by an amplitude- and time-discrete signal that is
optimally tuned for the specific properties of the physical channel
(and of the receiving equipment).

¢ The waveform pattern of voltage or current used to represent the
1s and Os of a digital data on a transmission link is called line
encoding.

Common types of Line Codes

The common types of line encoding are
unipolar

polar

bipolar

Manchester encoding

Need for Line Codes
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Properties of Line Codes

*Trans:ission Bandwidile as small as possible

« Power Efficizncy: As small as possible for given BW and
probability of error

* Errar Detection asd Corrcerion capability: Ex: Bipola
* Favorible power spectral dznsiy: de=t
* Adlegueate mming corwnt: Extret tining oom polses

 Transparency: Prevent long strings of s o &

Unipolar coding

Unipolar encoding is a line code. A positive voltage represents a
binary 1, and zero volts indicates a binary 0. It is the simplest line
code, directly encoding the bitstream, and is analogous to on-off
keying in modulation.

Its drawbacks are that it is not self-clocking and it has a significant
DC component, which can be halved by using return-to-zero, where
the signal returns to zero in the middle of the bit period.

With a 50% duty cycle each rectangular pulse is only at a positive
voltage for half of the bit period.

This is ideal if one symbol is sent much more often than the other
and power considerations are necessary, and also makes the signal
self-clocking.

* NRZ(Non-Return-to-Zero) - Traditionally, a unipolar scheme was
designed as a non-return-to-zero (NRZ) scheme, in which the positive
voltage defines bit 1 and the negative voltage defines bit 0.

e It is called NRZ because the signal does not return to zero at the
middle of the bit.

e Compared with its polar counterpart, Uni Polar NRZ, this scheme is
very expensive.

e The normalized power (power required to send 1 bit per unit line
resistance) is double that for polar NRZ.

e For this reason, this scheme is not normally used in data
communications today.

Unipdar Mon-Relan o Zeo (MRE).
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Correlative Coding and Equalization

e Correlative Coding
«»*For zero ISI, the symbol rate R =1/T <2W, the
Nyquist rate.
«*We may relax the condition of zero ISl in order to
achieve R = 2W.

* The schemes which allow a controlled amount
of ISl to achieve the symbol rate 2W are called
correlative coding or partial response signaling
schemes.
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2nd Nyquist Criterion

¢ Values at the pulse edge are distortionless

e p(t) =0.5, when t= -T/2 or T/2; p(t)=0, when t=(2k-1)T/2, k=0,1
where -1/T<f<1/T

P.(f)=Re[ 3 (-)"P(f +n/T)] =T cos( T /2)

P (f)=1Im[ i(—l)"P(f +n/T)]=0
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3rd Nyquist Criterion

Within each symbol period, the integration of signal (area) is proportional to
the integration of the transmit signal (area)

[ (wt)/2 VE
P(w) = | SinwT/2)

\

1 =7 (wt / 2)
p(t) = D=
21 -n/1 Sin(wT /2)

0, |w|> =

elvtd w

A==t "0
B Z"T’lTp o, n=0

Eye Diagram

Eye diagram is a means of evaluating the quality of a received

“digital waveform”
— By quality is meant the ability to correctly recover symbols and timing

— The received signal could be examined at the input to a digital receiver
or at some stage within the receiver before the decision stage

Eye diagrams reveal the impact of ISI and noise

Two major issues are 1) sample value variation, and 2) jitter
and sensitivity of sampling instant

Eye diagram reveals issues of both
Eye diagram can also give an estimate of achievable BER
Check eye diagrams at the end of class for participation

Interpretation of Eye Diagram
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Raised Cosine Eye Diagram

¢ The larger o, the wider the
opening.

¢ The larger o, the larger
bandwidth (1+ a)/Tb

¢ But smaller o will lead to
larger errors if not sampled
at the best sampling time
which occurs at the center
of the eye.

Aokna Cunl e DFEK e alara Jlae conionde o= 200 walo

Cosine rolloff filter: Eye pattern

Pnd Nyquist

1st Nyquist: 1st Nyquist:

2nd Nyquists

1st Nyquist :
1st Nyquist: e 1stNyquist:
t 2nd Nyquist:
s
1
2nd Nyquist: - r
T 3 Y} a2 [ a3
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Eye Diagram Setup

e Eyediagram is a retrace display of
data waveform

— Data waveform is applied to
input channel

— Scope is triggered by data
clock

— Horizontal span is set to cover
2-3 symbol intervals

e Measurement of eye opening is =

performed to estimate BER
— BERIis reduced because of
additive interference and noise
— Sampling also impacted by
jitter

1" -

Il =

Data waveform
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Partial Response Signalls

e Previous classes: Sy(w)=|P(w)|*2 Sx(w)
— Control signal generation methods to reduce Sx(w)
— Raise Cosine function for better | P(w)| A2

e This class: improve the bandwidth efficiency
— Widen the pulse, the smaller the bandwidth.

— But there is ISI. For binary case with two symbols, there is
only few possible interference patterns.

— By adding ISl in a controlled manner, it is possible to achieve

a signaling rate equal to the Nyquist rate (2W symbols/sec)
in a channel of bandwidth W Hertz.

11



QUESTION BANK - TWO MARKS AND ESSAY FOR ALL FIVE UNITS

UNIT-I INFORMATION THEORY

1. Draw the typical digital communication system[AUC NOV/DEC2011]
[AUC NOV/DEC2012]

CD player
Discrete
A Source Channel
[rfornation - - w| hdodulator
Saurce Ercoder Ercoder l
Electrical
Camrnunicati on
Channel
DA convertor l
ﬁ) Moise
e
N Source Channel
Destiration  |~— Decoder |1 Decoder ~—{Dermodulator|=—

2. How can BER of an system be improved.

Increasing the transmitted signal power
Employing modulation and demodulation technique

Employing suitable coding and decoding methods
Reducing noise interference with help of improved filtering

3. Give an example for time limited and time unlimited signals [AUC APR/MAY 2011]
Time limited- rectangular pulse, triangular pulse
Time unlimited signals - sinusoidal signal,exponential signal and step signal.

4. Give the advantages and disadvantages of digital communication. [AUC APR/MAY 2011]
Advantage

Speech, video and other data can be transmitted simultaneously

Wide dynamic range is possible since data is digital

DisAdvantage

digital communication required synchronization

data rate are very high

5. Which parameter is called figure of merit of a digital communication system

and why?

The ration Eb/No or bit energy to noise power spectral density is called figure of merit of
a digital communication system.
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6. What is meant by distortion less transmission? [AUC NOV/DEC 2010]
For distortion less transmission, the transfer function of the system if given as,
H(w)=KeW®°
K- Constant magnitude response
The transfer function impose two requirements on the system
1. The system response must have constant magnitude response
2. The system phase shift response must be linear with frequency

7. Why prefilterring done before sampling [AUC NOV/DEC 2010]

The signal must be limited to some highest frequency W Hz before sampling.

Then the signal is sampled at the frequency of fs=2W of higher. Hence the single should be
prefiltered at higher that W Hz.1f the signal is not prefiltered, then frequency component
higher that W Hz will generate aliasing in the sampled signal spectrum.

8. Define quantization noise power [AUC NOV/DEC 2010]

Quantisation noise power is the noise power due to quantisation noise. Let the quantisation
noise has the pdf of f€(€).Then Quantisation noise power is given as,

E[€]? =€ f(€) d €.

9. State sampling theorem. [AUC APR/MAY 2011] [AUC APR/MAY 2012]

A band limited signal of finite energy, which has no frequency components higher than W
Hz, may be completely recovered from the knowledge of its samples taken at the rate of 2W
samples per second.

10. What is quantization error [AUC APR/MAY 2011]

Because of quantization inherent error are introduces in the signal. The error is called
Quantization error €=xq(nTs)-x(nTs)

xq(nTs)- quantis ed value of the signal

x(nTs)- value of te sample before quantization

11. Compare uniform and non uniform quantization [AUC NOV/DEC 2011]

S.No | Uniform Quantization Non-uniform Quantization

1 The quantization step size The quantization step size varies
remains same throughout the with the amplitude of the input
dynamic range of the signal signal.

2 SNR ratio varies with the input SNR ratio can be maintained constant
signal amplitude

12. What is meant by quantization. [AUC APR/MAY 2012]
The conversion of analog sample of the signal into digital form is called quantizing process

13. Differentiate the principle of temporal waveform coding and model based coding
TEMPORAL WAVEFORM CODING
The signal which varying with time can be digitized by periodic time sampling and amplitude
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quantization. This process is called temporal waveform coding .DM,ADM,DPCM are
example
of temporal waveform coding

MODEL BASED CODING
The signal is characterised in various parameter. This parameter represent the model of the
signal.LPC is an example model based coding.

14. What is meant by aliasing effect?

Aliasing effect takes place when sampling frequency is less than Nyquist rate.Under such
condition, the spectrum of the sampled signal overlaps with itself.Hence higher frequencies
take the form of lower frequencies. This interference of the frequency components is called
aliasing effects.

15. What is the effects of aliasing? How it is reduced?
(i) Since high and low frequencies interfere with each other,distortion is generated.
(i) The data is lost and it can not be recovered.
Aliasing can be avoided by two methods:

(1) Sampling rate fs > 2W samples/sec. Where W---> Max.frequency present in
the signal
(i) Strictly bandlimit the signal to ,,W*“Hz.

16. What is the function of Low pass filter on sampling?

A low pass filter basically a reconstruction of filter. This filter should pass all the
frequencies between(-W,W), Since original signal was having maximum frequency of
., W*“Hz.Therefore cut-off frequency of this low pass reconstruction filter will be ,,W*“Hz.

17. Define Non-uniform quantization.(AU-Apr2015)

In non-uniform quantization, the step size is not fixed. It varies according to certain level of
input signal amplitude. Step size is small at low input signal levels and the step size is higher
at high input levels. Hence signal to noise power ratio remains almost same throughout the
input signal.

18. What is meant by compander?

The non-uniform quantization(variable stepsize ,,0°)becomes very difficult to implement.
Therefore the signal is amplified at low signal levels and attenuated high signal levels.After
this process,uniform quantization is used.This is equivalent to more stepsize at low signal
levels and small step size at high signal levels. At the receiver a reverse process is done. That
is the signal is attenuated at low signal levels and amplified at high signal levels to get
original signal. Thus the compressionbof signal at transmitter and expansion at receiver is
called combinely as Companding.
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UNIT-11 WAVEFORM CODING

1.What is meant by temporal waveform coding [AUC NOV/DEC 2011]

The singal which varying with time can be digitzed by periodic time sampling and amplitude
quantization.this process is called temporal waveform coding .DM,ADM,DPCM are example
of temporal waveform coding.

2. Differentiate the principle of temporal waveform coding and model based coding.

TEMPORAL WAVEFORM CODING [AUC NOV/DEC 2012]

The signal which varying with time can be digitized by periodic time sampling and amplitude
quantization. This process is called temporal waveform coding .DM,ADM,DPCM are
exampleof temporal waveform coding.

MODEL BASED CODING
The signal is characterised in various parameter. This parameter represent the model of the
signal.LPC is an example model based coding.

3. What is meant by DPSK?

In DPSK, the input sequence is modified. Let input sequence be d(t) and output
sequence be b(t). Sequence b(t) changes level at the beginning of each interval in which
d(t)=1 and it does not changes level when d(t)=0.

When b(t) changes level, phase of the carrier is changed. And as stated above, b(t) changes
t=its level only when d(t) =1. This means phase of the carrier is changed only if d(t)=1.
Hence the technique is called Differential PSK.

4. Mention the merits of DPCM.

1 .Bandwidth requirement of DPCM is less compared to PCM.

2. .Quantization error is reduced because of prediction filter

3. .Numbers .of bits used to represent .one sample .value are also reduced
compared to PCM.

5. What is the main difference in DPCM and DM?

DM encodes the input sample by one bit. It sends the information about + d or -9,

ie step rise or fall. DPCM can have more than one bit of encoding the sample. It

sends the information about difference .between .actual sample value and the predicted
sample value.

6. What is the advantage of delta modulation over pulse modulation schemes?
Delta modulation encodes one bit per samples. Hence signalling rate is reduced in
DM.

7. What is meant by adaptive delta modulation?

In adaptive delta modulation, the step size is adjusted as per the slope of the input
signal. Step size is made high if slope of the input signal is high. This avoids slope
overload distortion.
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8.What are the two limitations of delta modulation?
1 Slope of overload distortion.
2. Granular noise.

9. How does Granular noise occurs?
It occurs due to large step size and very small amplitude variation in the input
signal.

10. What are the advantages of the Delta modulation?
1. Delta modulation transmits only one bit for one sample. Thus the signalling rate
and transmission channel bandwidth is quite small for delta modulation.
2. The transmitter .and .receiver .implementation is very much simple for delta
modulation. There is no analog to digital converter involved in delta modulation.

11. What do you understand from adaptive coding?

In adaptive coding, the quantization step size and prediction filter coefficients are
changed as per properties of input signal. This reduces the quantization error and
number of bits to represent the sample value. Adaptive coding is used for speech
coding at low bits rates.

12.Mention the use of adaptive quantizer in adaptive digital waveform

cod ing schemes.

Adaptive quantizer changes its .step .size .according variance of .the .input signal.
Hence quantization error is significantly reduced due to the adaptive quantization.
ADPCM uses adaptive quantization. The bit rate of such schemes is reduced due to
adaptive quantization.

UNIT-11 BASEBAND TRANSMISSION

1. What is meant by transparency with respect to line codes [AUC APR/MAY 2011]

The line code is said to be transparent if the synchronization between the
transmitter and receiver is maintained for any type of input data sequence.

2. Draw the NRZ and RZ code for the digital data 10110001 [AUC APR/MAY 2010]
[OR]
Draw the RZ bipolar line code format for the information {10110}[AUC NOV/DEC2011]
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Data 1 1 1 0 1 0 0 o 1 0 0 1l

Code

Polar NR7 Code

o || L

Data 1 1 1 0 1 1 0 0 0 1 0 0 1
Code

| I uuy) U

Polar R7 Code

3. What is Manchester code? Draw the Manchester format for the data stream

10110? [AUC APR/MAY 2012]
In Manchester code each bit of data is signified by at least one transition. Manchester
encoding is therefore considered to be self-clocking, which means that accurate clock
recovery from a data stream is possible. In addition, the DC component of the encoded
signal is zero. Although transitions allow the signal to be self-clocking, it carries
significant overhead as there is a need for essentially twice the bandwidth of a simple
NRZ or NRZI encoding

e [T

Data 1 1 1 0 1 1 0 0 Q 1 o 0 1

Cods

4. State any four desirable properties of line code]AUC NOV/DEC 2012]
The PAM signal should have adequate timing content,
The PAM signal should immune to channel noise and interference
The PAM signal should allow error detection and error correction
The PAM signal should be transparent to digital data being transmitted.

5. What is intersymbol interference in baseband binary PAM systems?
In baseband binary PAM, symbols are transmitted one after another. These
symbols are separated by sufficient time durations. The transmitter, channel and
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receiver acts as a filter to this baseband data. Because of the filtering
characteristics, transmitted PAM pulses are spread in time.

6. What is correlative coding?

Correlative level coding is used to transmit a baseband signal with the signalling
rate of 2Bo over the channel of bandwidth Bo. This is made physically possible
by allowing ISl in the transmitted in controlled manner. This ISI is known to
receiver. .The .correlative .coding .is .implemented .by .duobinary .signalling .and
modified duobinary signalling.

7. Define Duobinary baseband PAM systemK

Duobinary encoding reduces the maximum frequency of the baseband signal.
The word ,,duo* means to double the transmission capacity of the binary system.
Let the PAM signal ak represents kth bit. Then the encoder the new waveform as
Ck =ak + ak-1

Thus two successive bits are added to get encoded value of the kth bit. Hence
Ck becomes a correlated signal even though ak is not correlated. This introduces
intersymbol interference in the controlled manner to reduce the bandwidth.

8. What are eye pattern?

Eye pattern is used to study the effect of ISI in baseband transmission.

1) Width of .eye .opening defines the .interval over .which the .received
wave can be sampled without error from ISI.

2.) The sensitivity of the system to timing error is determined by the rate of
closure of the eye as the sampling time is varied.

3) Height of the eye opening at sampling time is called margin over noise.

9. How is eye pattern obtained on the CRO?

Eye pattern can be obtained on CRO by applying the signal to one of the input
channels and given an external trigger of 1/Tb Hz. This makes one sweep of
beam equal to Tb seconds.

10. Why do you need adaptive equalization in a switched telephone

network.

In switched telephone network the distortion depends upon

1) Transmission characteristics of individual links.

2) Number of links in connection.

Hence fixed pair of transmit and receive filters will not serve the equalization
problem. The transmission characteristics keep on changing. Therefore adaptive
equalization is used.

11. What are the necessity of adaptive equalization?

Most of the channels are made up of individual links in switched telephone
network,the distortion induced depends upon

1) transmission characteristics of individual links

2) number of links in connection

12. Define the principle of adaptive equalization?
The filters adapt themselves to the dispersive effects of the channel that
is .the .cofficients of the filters are changed contineously according to the
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received data . The filter cofficients are changed in such a way that the
distortion in the data is reduced.

13. Define the term ISI?
Ans. The presence of outputs due to other bits interference with the output of
required bit . This effect is called inter symbol interference (1SI).

14. Write the performance of data transmission system using eye
pattern technique?
The width of the eye opening defines .the interval over which the received
wave can can be .sampled without error from inter symbol interference .
The sensitivity of the system to timing error is determined by the rate of closure

of the eye as the sampling time is varied.

15.What is the necessity of equalization?

When the signal is passed through the channel distortion is introduced in

terms of 1) amplitude 2) delay this distortion creates problem of ISI. The
detection of the signal also become difficult this distraction can be compensated
with the help of equalizer.

16.What is raised cosine spectrum?
In the raised cosine spectrum, the frequency response P(f) decreases towards
zero gradually That is there is no abrupt transition.

17. What is nyquist Bandwidth?
The B.is called nyquist bandwidth. .The nyquist bandwidth is the minimum
transmission bandwidth for zero ISI.

18. Give two applications for Eye pattern. [AUC APR/MAY 2011]. [AUC NOV/DEC 2012]
e To determine an interval over which the received wave van be sampled without
error due ot ISI.
e To determine the sensitivity of the system to timing error

e The margin over the noise is determined from eye pattern

19.What are the information that can be obtained from eye pattern regarding the signal
quality? [AUC APR/MAY 2012]
To determine an interval over which the received wave van be sampled without

error due ot ISI.
To determine the sensitivity of the system to timing error
e The margin over the noise is determined from eye pattern

20. A 64 kbps binary PCM polar NRZ signal is passed through a communication system with
a raised-cosine filter with roll-off factor 0.25. Find the bandwidth of a filtered PCM
signal. [AUC NOV/DEC 2012]

Fb=64Ipbs

BO=FB/2=32kpbs

0=0.25
B=B0(1+0)=30*10%(1+0.25)=40kHz
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UNIT-IV DIGITAL MODULATION SCHEME

1.Define QAM and draw its constellation diagram. ? [AUC NOV/DEC 2010]

€
om 0001
0110 | 0010
0101 > ~0om
0100 ~ v 2000 phase Angle
180° . or
1100, « 1000
1111 » « 1001
1110 1010
1o mnon

270*

(a) Twelve Phase Angles

45° Phase Change 45" Phase Change
‘ High Amplitude - Low Amplitude

-

Voltage

‘ Time -

(b) A Phase Change with Two Amplitudes

2. A binary frequency shift keying system employs two signaling frequencies 1f and

2f. The lower frequency 1f is 1200 Hz and signaling rate is 500 Baud. Calculate 2f. ?
[AUC NOV/DEC 2010]

For binary FSK baud=fb

Fb=500Hz

Consider the FN modulation index(h) of 1 in FSK

Fm-fs/Fb =h=1

Fm-fs=fb

Fs=f1=1200HZ

Fm-1200Hz=500Hz

Fm=1700Hz,f2=fm=1700Hz.

3. Draw the PSK waveform for 011011. [AUC APR/MAY 2011]

—»3f)
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4. What is meant by coherent detection system? [AUC APR/MAY 2011]

In coherent ASK, correlation receiver is used to detect the signal. Locally generated
carrier is correlated with incoming Ask signal. The locally generated carrier is in exact
phase either transmitted carrier. Coherent Ask is also called synchronous ASK.

5. Why is PSK always preferable over ASK in coherent detection? [AUC NOV/DEC
2011]

ASK is on-off signaling where as the modulated carrier is continuously transmitted in
PSK. Hence peak power requirement is more in ASK, where it is reduces in PSK.

6. Differentiate between coherent and non-coherent detection [AUC NOV/DEC 2011]
[AUC APR/MAY 2012]

In coherent detection the local carrier generated at the receiver is phase locked with

the carrier at the transmitter. Hence it is also called synchronous detection. In non

coherent detection the local carrier generated at the receiver not be phase locked

with the carrier at the transmitter. It is simple, but it has higher probability of error.

7. What are the drawbacks of binary PSK system? [AUC APR/MAY 2012]
It is difficult to detect +b(t) and —b(t) because of squaring in the receiver
Problem, of ISI and inter channel interference are present.

8. A BPSK system makes errors at the average rate of 1000 errors per delay. Data rate
is 1 kbps . The single-sided noise power spectral density is 10-20 W/Hz. Assuming
the system to be wide sense stationary, what is the average bit error probability?
[AUC NOV/DEC 2012]
24*60*60=86400sec
86.4*10°
Bir error probability Pe=100/86.4*10°
=1.1157*10%

9. What is meant by DPSK?

In DPSK, the input sequence is modified. Let input sequence be d(t) and output
Sequence be b(t). Sequence b(t) changes level at the beginning of each interval in which
d(t)=1 and it does not changes level when d(t)=0.

When b(t) changes level, phase of the carrier is changed. And as stated above, b(t)
changes t=its level only when d(t) =1. This means phase of the carrier is changed only if
d(t)=1. Hence the technique is called Differential PSK.
10. Explain coherent detection?
In coherent detection, the local carrier generated at the receiver is phase locked with the
carrier at the transmitter. The detection is done by correlating received noisy signal and
locally generated carrier. The coherent detection is a synchronous detection.

11. Bring out the difference between coherent & non coherent binary modulation scheme.
a. Coherent detection:
In this method the local carrier generated at the receiver is phase locked with the
carrier At the transmitter. Hence it is called synchronous detection
b. Non coherent detection:
In this method, the receiver carrier need not be phase locked with transmitter carrier.
Hence it is called envelope detection.
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12. Write the expression for bit error rate for coherent binary FSK.
Bit error rate for coherent binary FSK is given as,
Pe = 1/2erfcV0.6E/No

13. What is Signal constellation diagram?
Suppose that in each time slot of duration T seconds, one sx(t), . . sm(t) is
transmitted with equal probability, 1/M For geometric representation, the signal s; (t),
i=1,2,.., M,isapplied to a bank of correlators. The correlator outputs define the
signal vector si. The set of message points corresponding to the set of transmitted
signals {si(t))} i=1..M is called a signal constellation.

14. What is meant by memory less modulations? [AUC NOV/DEC 2012]
When the digital symbol modulates amplitude, phase or frequency of the carrier
without any reference to previous symbol, it is called memory less modulations.
Eg.:ASK,PSK,FSK,QPSK etc.

15. Define QPSK.
e In QPSK two successive bits in the data sequence are grouped together. This
combination of two bits forms four distinct symbols.When the symbol is changed to
next symbol the phase of the carrier is changed by 45°%(or /4).
e Because of combination of two bits there will be four symbols.Hence the phase shift
will be w/4, 3n/4, Snt/4 or Tn/4.
QPSK reduces amplitude variations and required transmission bandwidth.

UNIT-V ERROR CONTROL CODING

PART-A

1. Mention is the properties of cyclic codes [AUC NOV/DEC 2011]
Linearity property
The sum of any two code word is also a valid code word
Cyclic property
Every cyclic shift of a valid code vector produces another valid code vector.

2. Define hamming distance. [AUC APR/MAY 2011]
The hamming distance between two code vectors is equal to the number of elements in
which they differ. For example, let the two code words be,
X =(101) and Y= (110) These two code words differ in second and third bits. Therefore
the hamming distance between X and Y is two.

3. What is meant by transparency with respect to line codes [AUC APR/MAY 2011]
The line code is said to be transparent if the synchronization between the transmitter
and receiver is maintained for any type of input data sequence.

4. Define hamming distance and calculate its value for two code words 11100 and
11011 [AUC APR/MAY 2010]
The hamming distance between two code vectors is equal to the number of
elements in which they differ. For example, let the two code words be,

X =(11100) and Y= (11011)
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D= 2 These two code words differ in second and third bits. Therefore the hamming
distance between X and Y is two.

5. What is convolution code? How is it different from block codes? [AUC APR/MAY
2012]
Fixed number of input bits is stored in the shift register & they are combined with the
help of mod 2 adders. This operation is equivalent to binary convolution coding.

6. State any four desirable properties of line code[AUC NOV/DEC 2012]
The PAM signal should have adequate timing content,

The PAM signal should immune to channel noise and interference
The PAM signal should allow error detection and error correction
The PAM signal should be transparent to digital data being transmitted

7. Find the hamming distance 101010 and 010101.If the minimum hamming distance
of a (n,k) linear block code is 3, what is its minimum hamming weight? [AUC
NOV/DEC 2012]
d(X1,X2)=X1 exor Xz
=111111
d(X1,X2)=6
Dmin=3 then Wmin=dmin=3

8. What is meant by syndrome of linear block code?

The non zero output of the produce YHT is called syndrome & it is used to detect errors
iny. Syndrome is denoted by S & given as,

S=YHT
9. What is convolutional code? Explain the fundamental difference between block
codes and convolutional codes.

Block codes takes k™ number of bits simultaneously form ,,n"-bit code vector. This code
vector is also called block. Convolutional code takes one message bits at a time and
generates two or more encoded bits. Thus convolutional codes generate a string of
encoded bits for input message string.

10. What is hamming distance?
The hamming .distance .between .two code vectors .is equal to the number .of
elements in which they differ. For example, let the two code words be,
X =(101) and Y= (110)
These .two code words differ in second and third bits. Therefore .the .hamming
distance between X and Y is two.

11. Define code efficiency.
The code efficiency is the ratio of message bits in a block to the transmitted bits for
that block by the encoder i.e.,
Code efficiency= (k/n)
k=message bits
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n=transmitted bits.

12. What are the error detection and correction capabilities of hamming
codes ?
The minimum distance (dmin) of hamming codes is ,,3“. .Hence it can be used to
detect double errors or correct single errors. Hamming codes are basically linear
block codes with dmin =3.

13. What is meant by linear code?
A code is linear if modulo-2 sum of any two code vectors produces another code
vector. This means any code vector can be expressed as linear combination of other
code vectors.

14. What is meant by cyclic codes?
Cyclic codes are the subclasses of linear block codes. They have the property that a
cyclic shift of one codeword produces another code word.

15. How syndrome is calculated in Hamming codes and cyclic codes?
In hamming codes the syndrome is calculated as,
S=YHT
Here Y is the received and H.is the transpose of parity check matrix

16. What is difference between block codes and convolutional codes?
Block codes takes" k™ .number of bits simultaneously form ,,n“-bit .code vector. This
code vector is also called block. Convolutional code takes one message bits at a time
and generates two or more encoded bits. Thus convolutional codes generate a string
of encoded bits for input message string.

Quantization:
The conversion of analog sample of the signal into digital form is called quantizing process.

Aliasing effect:

Aliasing effect takes place when sampling frequency is less than Nyquist rate.Under such
condition, the spectrum of the sampled signal overlaps with itself.Hence higher frequencies
take the form of lower frequencies. This interference of the frequency components is called
aliasing effects.

Sampling theorem:

A band limited signal of finite energy, which has no frequency components higher than W
Hz, may be completely recovered from the knowledge of its samples taken at the rate of 2W
samples per second.

Quantization error:

Because of quantization inherent error are introduces in the signal. The error is called
Quantization error €=xq(nTs)-x(nTSs)

xq(nTs)- quantis ed value of the signal

X(nTs)- value of te sample before quantization
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Non-uniform quantization:

In non-uniform quantization, the step size is not fixed. It varies according to certain level of
input signal amplitude. Step size is small at low input signal levels and the step size is higher
at high input levels. Hence signal to noise power ratio remains almost same throughout the
input signal.

Compander:

The non-uniform quantization(variable stepsize ,,0°)becomes very difficult to implement.
Therefore the signal is amplified at low signal levels and attenuated high signal levels.After
this process,uniform quantization is used.This is equivalent to more stepsize at low signal
levels and small step size at high signal levels. At the receiver a reverse process is done. That
is the signal is attenuated at low signal levels and amplified at high signal levels to get
original signal. Thus the compressionbof signal at transmitter and expansion at receiver is
called combinely as Companding.

Quantization noise power:
Quantisation noise power is the noise power due to quantisation noise. Let the quantisation
noise has the pdf of f€(€).Then Quantisation noise power is given as,
E[€?=€?fg(€)d €.

UNIT-11 WAVEFORM CODING

Temporal waveform coding

The singal which varying with time can be digitzed by periodic time sampling and amplitude
quantization.this process is called temporal waveform coding .DM,ADM,DPCM are example
of temporal waveform coding.

Model based coding
The signal is characterised in various parameter. This parameter represent the model of the
signal.LPC is an example model based coding.

DPSK

In DPSK, the input sequence is modified. Let input sequence be d(t) and output
sequence be b(t). Sequence b(t) changes level at the beginning of each interval in which
d(t)=1 and it does not changes level when d(t)=0.

When b(t) changes level, phase of the carrier is changed. And as stated above, b(t) changes
t=its level only when d(t) =1. This means phase of the carrier is changed only if d(t)=1.
Hence the technique is called Differential PSK.

DPCM

1 .Bandwidth requirement of DPCM is less compared to PCM.
2. .Quantization error is reduced because of prediction filter

3. .Numbers .of bits used to represent .one sample .value are also reduced
compared to PCM.
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Adaptive delta modulation

In adaptive delta modulation, the step size is adjusted as per the slope of the input
signal. Step size is made high if slope of the input signal is high. This avoids slope
overload distortion.

Granular noise:
It occurs due to large step size and very small amplitude variation in the input
signal.

Delta modulation
1. Delta modulation transmits only one bit for one sample. Thus the signalling rate
and transmission channel bandwidth is quite small for delta modulation.
2. The transmitter .and .receiver .implementation is very much simple for delta
modulation. There is no analog to digital converter involved in delta modulation.

Adaptive coding

In adaptive coding, the quantization step size and prediction filter coefficients are
changed as per properties of input signal. This reduces the quantization error and
number of bits to represent the sample value. Adaptive coding is used for speech
coding at low bits rates.

Adaptive quantizer

Adaptive quantizer changes its step size according variance of .the .input signal.
Hence quantization error is significantly reduced due to the adaptive quantization.
ADPCM uses adaptive quantization. The bit rate of such schemes is reduced due to

adaptive quantization.

UNIT-11 BASEBAND TRANSMISSION

Line codes:

The line code is said to be transparent if the synchronization between the
transmitter and receiver is maintained for any type of input data sequence.

Manchester code:

In Manchester code each bit of data is signified by at least one transition. Manchester
encoding is therefore considered to be self-clocking, which means that accurate clock
recovery from a data stream is possible. In addition, the DC component of the encoded
signal is zero. Although transitions allow the signal to be self-clocking, it carries
significant overhead as there is a need for essentially twice the bandwidth of a simple

NRZ or NRZI encoding
Properties of line code:

The PAM signal should have adequate timing content,
The PAM signal should immune to channel noise and interference
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The PAM signal should allow error detection and error correction
The PAM signal should be transparent to digital data being transmitted.

Intersymbol interference:

In baseband binary PAM, symbols are transmitted one after another. These
symbols are separated by sufficient time durations. The transmitter, channel and
receiver acts as a filter to this baseband data. Because of the filtering
characteristics, transmitted PAM pulses are spread in time.

correlative coding:

Correlative level coding is used to transmit a baseband signal with the signalling
rate of 2Bo over the channel of bandwidth Bo. This is made physically possible
by allowing ISI in the transmitted in controlled manner. This ISI is known to
receiver. .The .correlative .coding .is .implemented .by .duobinary .signalling .and
modified duobinary signalling.

Duobinary baseband PAM system

Duobinary encoding reduces the maximum frequency of the baseband signal.
The word ,,duo* means to double the transmission capacity of the binary system.
Let the PAM signal ak represents kth bit. Then the encoder the new waveform as
Ck =ak + ak-1

Thus two successive bits are added to get encoded value of the kth bit. Hence
Ck becomes a correlated signal even though ak is not correlated. This introduces
intersymbol interference in the controlled manner to reduce the bandwidth.

Eye pattern:

Eye pattern is used to study the effect of ISI in baseband transmission.

1) Width of .eye .opening defines the .interval over .which the .received
wave can be sampled without error from ISI.

2.) The sensitivity of the system to timing error is determined by the rate of
closure of the eye as the sampling time is varied.

3) Height of the eye opening at sampling time is called margin over noise.

Eye pattern can be obtained on CRO by applying the signal to one of the input
channels and given an external trigger of 1/Tb Hz. This makes one sweep of
beam equal to Tb seconds.

Adaptive equalization:

In switched telephone network the distortion depends upon

1) Transmission characteristics of individual links.

2) Number of links in connection.

Hence fixed pair of transmit and receive filters will not serve the equalization
problem. The transmission characteristics keep on changing. Therefore adaptive
equalization is used.

Most of the channels are made up of individual links in switched telephone
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network,the distortion induced depends upon 1) transmission characteristics of individual
links.2) number of links in connection

Principles of adaptive equalization:

The filters adapt themselves to the dispersive effects of the channel that
is .the .cofficients of the filters are changed contineously according to the
received data .The filter cofficients are changed in such a way that the
distortion in the data is reduced.

I1SI:
The presence of outputs due to other bits interference with the output of
required bit . This effect is called inter symbol interference (1SI).
The width of the eye opening defines .the interval over which the received

wave can can be .sampled without error from inter symbol interference .
The sensitivity of the system to timing error is determined by the rate of closure

of the eye as the sampling time is varied.

Equalization:
When the signal is passed through the channel distortion is introduced in
terms of 1) amplitude 2) delay this distortion creates problem of ISI. The

detection of the signal also become difficult this distraction can be compensated
with the help of equalizer.

Raised cosine spectrum:

In the raised cosine spectrum, the frequency response P(f) decreases towards
zero gradually That is there is no abrupt transition.

Nyquist Bandwidth:

The B.is called nyquist bandwidth. .The nyquist bandwidth is the minimum
transmission bandwidth for zero ISI.

Applications for Eye pattern.
e To determine an interval over which the received wave van be sampled without

error due ot ISI.
e To determine the sensitivity of the system to timing error

e The margin over the noise is determined from eye pattern.

UNIT-IV DIGITAL MODULATION SCHEME
QAM :

QAM is a combination of ASK and PSK
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Coherent detection system:

In coherent ASK, correlation receiver is used to detect the signal. Locally generated
carrier is correlated with incoming Ask signal. The locally generated carrier is in exact
phase either transmitted carrier. Coherent Ask is also called synchronous ASK.

ASK

ASK is on-off signaling where as the modulated carrier is continuously transmitted in
PSK. Hence peak power requirement is more in ASK, where it is reduces in PSK.

Binary PSK system:

It is difficult to detect +b(t) and —b(t) because of squaring in the receiver
Problem, of ISI and inter channel interference are present.

DPSK:

In DPSK, the input sequence is modified. Let input sequence be d(t) and output
Sequence be b(t). Sequence b(t) changes level at the beginning of each interval in which
d(t)=1 and it does not changes level when d(t)=0.

When b(t) changes level, phase of the carrier is changed. And as stated above, b(t)
changes t=its level only when d(t) =1. This means phase of the carrier is changed only if
d(t)=1. Hence the technique is called Differential PSK.

Coherent detection:
In coherent detection, the local carrier generated at the receiver is phase locked with the
carrier at the transmitter. The detection is done by correlating received noisy signal and
locally generated carrier. The coherent detection is a synchronous detection.
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Non coherent detection:

In this method, the receiver carrier need not be phase locked with transmitter carrier.
Hence it is called envelope detection.

Bit error rate for coherent binary FSK.

Bit error rate for coherent binary FSK is given as,
Pe = 1/2erfc\0.6E/No

Signal constellation diagram:

Suppose that in each time slot of duration T seconds, one sx(t), . . sm(t) is

transmitted with equal probability, 1/M For geometric representation, the signal s; (t),
i=1,2,.., M,isapplied to a bank of correlators. The correlator outputs define the
signal vector si. The set of message points corresponding to the set of transmitted
signals {si(t))} i=1..M is called a signal constellation.

Memory less modulations:

When the digital symbol modulates amplitude, phase or frequency of the carrier
without any reference to previous symbol, it is called memory less modulations.
Eg.:ASK,PSK,FSK,QPSK etc.

QPSK.

e In QPSK two successive bits in the data sequence are grouped together. This
combination of two bits forms four distinct symbols.When the symbol is changed to
next symbol the phase of the carrier is changed by 45°%(or n/4).

e Because of combination of two bits there will be four symbols.Hence the phase shift

will be w/4, 3n/4, 5n/4 or Tn/4.
QPSK reduces amplitude variations and required transmission bandwidth.

UNIT-V ERROR CONTROL CODING

Properties of cyclic codes:
Linearity property
The sum of any two code word is also a valid code word
Cyclic property
Every cyclic shift of a valid code vector produces another valid code vector.

Hamming distance.

The hamming distance between two code vectors is equal to the number of elements in

which they differ. For example, let the two code words be,
X =(101) and Y= (110) These two code words differ in second and third bits. Therefore

the hamming distance between X and Y is two.
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Transparency with respect to line codes:

The line code is said to be transparent if the synchronization between the transmitter
and receiver is maintained for any type of input data sequence.

Hamming distance:

The hamming distance between two code vectors is equal to the number of
elements in which they differ. For example, let the two code words be,

X =(11100) and Y= (11011)

D=2 These two code words differ in second and third bits. Therefore the hamming
distance between X and Y is two.

Convolution code:

Fixed number of input bits is stored in the shift register & they are combined with the
help of mod 2 adders. This operation is equivalent to binary convolution coding.

Properties of line code:

The PAM signal should have adequate timing content,

The PAM signal should immune to channel noise and interference
The PAM signal should allow error detection and error correction

The PAM signal should be transparent to digital data being transmitted

Syndrome of linear block code:

The non zero output of the produce YHT is called syndrome & it is used to detect errors
in'y. Syndrome is denoted by S & given as,

S=YHT.
Convolutional code:
Block codes takes k™ number of bits simultaneously form “n”-bit code vector. This code
vector is also called block. Convolutional code takes one message bits at a time and

generates two or more encoded bits. Thus convolutional codes generate a string of
encoded bits for input message string.

Code efficiency:
The code efficiency is the ratio of message bits in a block to the transmitted bits for
that block by the encoder i.e.,
Code efficiency= (k/n)
k=message bits
n=transmitted bits.

Error detection and correction capabilities of hamming codes:

The minimum distance (dmin) of hamming codes is ,,3*“. .Hence it can be used to
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detect double errors or correct single errors. Hamming codes are basically linear
block codes with dmin =3.

Linear code:

A code is linear if modulo-2 sum of any two code vectors produces another code
vector. This means any code vector can be expressed as linear combination of other
code vectors.

Cyclic codes:

Cyclic codes are the subclasses of linear block codes. They have the property that a
cyclic shift of one codeword produces another code word.

syndrome is calculated in Hamming codes and cyclic codes:

In hamming codes the syndrome is calculated as,
S=YHT
Here Y is the received and H.is the transpose of parity check matrix

Block codes and convolutional codes:

Block codes takes “k” .number of bits simultaneously form “n”-bit .code vector. This
code vector is also called block. Convolutional code takes one message bits at a

time and generates two or more encoded bits. Thus convolutional codes generate a
string of encoded bits for input message string.
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QUESTION BANK

EC8501 - DIGITAL COMMUNICATION

UNIT I - INFORMATION THEORY

Discrete Memory less source, Information, Entropy, Mutual Information - Discrete Memory less channels — Binary
Symmetric Channel, Channel Capacity - Hartley - Shannon law - Source coding theorem - Shannon - Fano& Huffman

codes.
PART A
Q.No Questions BT

Level Competence
L Define entropy and give its mathematical equation. BTL 1 | Remembering
2. | Definesource codi ng. State the significance of source coding. BTL 1 | Remembering
3. | Recall about BSC. BTL 1 | Remembering
4. | Defineis Huffman code called as minimum redundancy code? BTL 2 | Understanding
5. | Anevent has six possible outcomes with probabilities { 1/2, 1/4, 1/8, 1/16, 1/32, | BTL 3 | Applying

1/32}. Solvefor the entropy of the system.

6. | outlinethe concept of discrete memory less source. BTL 1 | Remembering
7| calculatethe amount of information if pi =L/4. BTL 3 | Applying
8- | Identify the properties of entropy. BTL 1 | Remembering
9 | Describeinformation rate. BTL 2 | Understanding
10. Illustrate the theory of mutual information. BTL 3 | Applying
11| compose the concept of discrete memory less channdl. BTL2 | Understanding
12. 1 Ligt out the properties of mutual information. BTL 3 | Applying
13. | Discussthe Channel coding theorem for discrete memoryless channel. BTL 3 | Applying
14. | satethe properties of mutual information. BTL 1 | Remembering
15 | Examinethe types of discrete memory less channel . BTL 3 | Applying
16. | Givethe mainidea of channel capacity. BTL 2 | Understanding
17. | summarize Shannon’s law BTL 2 | Understanding




18. | |igt the steps involved in Shannon fano coding. BTL 3 | Applying

19. | Distinguish the various source coding techniques. BTL 2 | Understanding

20. | Revisethe steps involved in Huffman coding. BTL 1 | Remembering

PART -B

1. | (i)Hlustrate on measure of information and its properties. (7
(if)Find out the amount of information if binary digits occur with equal (6) | BTL1 Remembering
likelihood in binary PCM.

2. | A source emits one of four symbols S1,S2,S3 and S4 with probabilities (20)
{1/3, U6, 1/4, 1/4}. Calculate entropy, average code word length and BTL 2 Under standing
coding efficiency using Huffman coding.

3. | Hlustratethefollowing with equations 5
(i) Average Information (4 ,
(i) Properties of Entropy (4 BTL 3 | Applying
(iii)Calculate entropy when P= 0 and when Pc=1.

4. | Analyze on Information rate R of an analog signal which isbandlimtedto | (13)
B Hz and sampled at Nyquist rate. The sgmplesare qua_n'g_zed into4 levels. BTL3 | Applying
Each level represents one messagefor which the probabilities of occurrence
of these 4 messages are given as P1=P4,=1/8, P,=P:=3/8.

5 Four symbols of the alphabet of discrete memory less source and their (13)
probahilities are given as { $1,$,,S:,S) and {1/3, 1/6, 1/4, 1/4}. Point out BTL 3 Applvi
the symbols using Shannon fano coding and calculate the average code PPIYINg
word length and efficiency.

6. | Summarize Shannon’s first theorem on Source Coding and deduce the (13) BTL3 | Applvi
equations for average number of bits, coding efficiency and redundancy. PPIYINg

. (i)Givethe main idea of discrete memoryless channel and its matrix form 0
involving transition probabilities. BTL 2 Underandin
(i) Relate the concept of Binary symmetric channel with Binary ©) ‘N9
communication channel.

8. | llustrate thefollowing @)
(i)Mutual information and its properties. (6) | BTL 3 | Applying
(if)Channel capacity and its equation.

9. | TheDMS has five symbols and their probabilities are{0.4,0.2,0.1,0.2and (13)
0.1}. Construct the symbols using Huffman coding and calculate the BTL 3 | Applying
average codeword length and efficiency.

10.| (i) Brief on discrete communication channelsin matrix form. (7 BTL 1 Rememberin
(ii) Describewhen Binary Communication Channel becomes BSC. (6) g

11.| Five symbols of the alphabet of discrete memory less source and their (13)
probabilities are given as{ S1,S2,S3,54,S5) and { 0.4,0.19,0.16,0.15,0.15} . BTL 1 Remembering
Construct using Shannon fano Coding and cal cul ate the code efficiency.

12.| A voice grade telephone channel has a bandwidth of 3400 Hz. @)
(i)Predict channel capacity of the telephone channel for a SNR of 30 dB. (6) | BTL2 Understanding




(if) Estimate minimum SNR required to support arate of 4.8 kbps.

13.

Reproduce Shannon’s dl the three laws that govern the Information
theory.

(13)

BTL 1

Remembering

14.

A black and white TV picture consists of about 2x10° picture elements

(13)

BTL 3

Applying

with 16 different brightness levels, with equal probabilities. If pictures are
repeated at the rate of 32 per second, calculate average rate of information
conveyed by this TV picture source. If SNR is 30dB, Analyze the minimum
bandwidth required to support the transmission of the resultant

video signal.

PART -C

The source of information A generates the symbols { A1,A2,A3,A4,A5,A6}
with the corresponding probabilities {0.2,0.3,0.11, 0.16,0.18,0.05}. Explain
the code for source symbols using Huffman and Shannon-fano encoder and
compareits efficiency.

(15

BTL 3

Applying

(i)Explain Shannon’s theorem on source coding with need, average no

of bits, code efficiency, redundancy and variance.

(i)Find out the average number of bits per symbol for the code words
10,11,010,011,000 and 001.

(8)
()

BTL 3

Applying

Discuss various data compaction entropy coding algorithms and detailon
the differences between them.

(15

BTL 3

Applying

Five sources messages are probable to appears as symbols
{m1,m2,m3,m4,m5) with the corresponding probabilities { 0.4, 0.15, 0.15,
0.15 , 0.15}. Discuss the code for source symbols using Huffman and
Shannon-fano encoder and compare its efficiency.

(15

BTL 3

Applying




UNIT Il -WAVEFORM CODING & REPRESENTATION

Prediction filtering and DPCM - Delta Modulation - ADPCM & ADM principles-Linear Predictive Coding- Properties of
Line codes- Power Spectral Density of Unipolar / Polar RZ & NRZ — Bipolar NRZ — Manchester

PART A
Q.No Questions BT Competence
Level
L | What islinear predictor? On what basis are predictor coefficients aredetermined, | B1L 1 | Remembering
2. |dentify the need of prediction filtering. BTL 1 | Remembering
3. | Listthe2 properties of linear prediction. BTL 1 | Remembering
4. | summarizethe need of Line Codes. BTL 2 | Understanding
5 | Why DeltaModulation is superior to differential pulse code modulation? BTL 1 | Remembering
6. Express the data 10011 using the Manchester code format. BTL 2 | Understanding
7| Discuss about delta modulation and its limitations. BTL 2 | Understanding
8. | Describe the techniques to overcome slope overload and granular noise in BTL 2 | Understanding
delta modul ation system.

9 | lllustrate the principle of DM and ADM. BTL 2 Understanding
10. | |jjustrate the difference between DM and ADM. BTL 2 Understanding
111 point out the slope overload distortion in delta modulation systems. BTL 3 | Applying
12. | Recall the advantages of delta modulator. BTL 1 | Remembering
13| Define the concept of ADPCM. BTL 3 | Applying
14. | outlinethetheory of APB and APF. BTL 3 | Applying
15. | show the properties of line coding. BTL 3 | Applying
16. | Define Manchester coding. BTL 1 | Remembering
17. | Assessthe principle of linear predictive coder. BTL 3 | Applying
18. | summarizethe applications of LPC. BTL 3 | Applying
19| Draw the model of LPC. BTL 3 | Applying
20. BTL 3 | Applying

Construct unipolar and RZ codefor the binary data 01101001.




PART -B

step size d, where Tsis the sampling period.

1
(i) Discussin detail speech generation model. :
(i) Assesstheprocess of LPC encoder and decoder. 28 BTL 3| Applying
2. | State in your own words the functioning of ADPCM system with block | (13) .
diagram. BTL 2 | Understanding
3 Describe delta modulation transmitter and receiver with their block diagram. (13) BTL 1 | Remembering
4 [llustrate delta modulation principle with waveforms and two forms of error (13) BTL 1| Rememberin
in delta modulation. g
5.| Construct a DPCM system transmitter and receiver. Derive the expression | (13) -
for signal to noiseratio of the system. BTL 3| Applying
6.| (i) Explain ADM with Transmitter and Receiver block diagram. (7 BTL 2 | Understandi
(i) Summarizethe advantages of adaptive delta modulation. (6) naerstanding
£ Compare different source coding methods with respect to various parameters (13) BTL 3 | Applvin
of a modulations. pPIYINg
8.| A signal having bandwidth of 3kHz is to be encoded using 8 bit PCM and | (13)
DM system. If 10 cycles of signal are digitized, state how many bits will be BTL 3 | Apolvin
digitized in each caseif sampling frequency is 10 kHz? Also find bandwidth Ppiying
required in each case.
9.| Writethe comparison of various line coding techniques based on parameter | (13) ,
of line coding formats. BTL 1] Remembering
10} Recall the need for line coding of signals. Explain on the power spectral | (13) ,
properties of various line coding signals. BTL 1] Remembering
11} Discuss the waveforms of various types of line coding signals with their (13) -
signal representation equations. BTL 3| Applying
12| For the following bit sequence 1101010011 draw the waveforms for RZ | (13)
unipolar, NRZ polar, AMI, Manchester, RZ polar and NRZ line coding BTL 2 | Understanding
techniques.
13 Explain the properties of line codes and explain on the choice of particular (13) BTL 3 | Apolvi
line code depending on the type of application. ppiyIng
14| Describe the slope overload distortion which occurs if A>(0/21fTs) for a (13)
sine wave of frequency fmand amplitude Amapplied to a delta modulator of BTL 3 | Applying




PART-C

A DM systemis designed to operate at 3 times the Nyquist rate for asignal with

3 KHz bandwidth. The quantizing step sizeis 250mV. (8
(i) Determine the maximum amplitude of a 1 KHz input sinusoid for which (7 BTL 3 | Applying
delta modulator does not show slope overload.
(i) Discussthe post filtered output SNR for the signal.
Inasingleintegration DM schemethe voicesignal is sampled at arate of 64 kHz,
the maximum signal amplitudeis 1 volt, voice signal bandwidth is 3.5 kHz. 5
() Relatethe minimum value of step sizeto avoid slope overload ®)
(ii) Discussthe granular noise No,. ®) BTL 3| Applying
(iif) Assuming the signal to be sinusoidal, calculate the signal power and signal
to noiseratio.
A 1 kHz signa of voice channel is sampled at 4kHz using 12 bit PCM and a
DM system. If 25 cycles of voicesignal are digitized. Solvein each case
0] Signaling rate (5) BTL 3| Applying
(i) Bandwidth required (5
(i)  Noof bitsrequired to betransmitted. (5)
For the sequence 11001001 develop the waveforms for bipolar NRZ, Split (15)
phase Manchester, Polar RZ and AMI. Sketch also their power spectral BTL 3 | Applying

densities for the same.




UNIT Il - BASEBAND TRANSMISSION& RECEPTION

ISl — Nyquist criterion for distortion less transmission — Pulse shaping — Correlative coding —Eyepattern — Receiving
Filters- Matched Filter, Correlation receiver, Adaptive Equalization

PART A
_ BT Competence
Q.No Questions Level
1. | Givethepractical difficulties of ideal Nyquist channel. BTL 2 | Understanding
2. | Summarizethe raised cosine spectrum. BTL 2 | Understanding
3. | Definerall off factor. BTL 1 | Remembering
4. | Describethefull cosineroll off characteristics. BTL 2 | Understanding
5. | What ismeant by ISI in communication system? How it can be minimized? BTL 1 | Remembering
6. | Show thefrequency response of duo binary signal. BTL 3 | Applying
7. | Point out duo binary system. What are the drawbacks of it? BTL 3 | Applying
8. | State Nyquist criteria. BTL 1 | Remembering
9. | Definethe nyquist second and third criteriatorealize zero 1Sl. BTL 3 | Applying
10. | Discuss how pulse shaping reduce SI. BTL 2 | Understanding
11. | List four applications of eye pattern. BTL 1 | Remembering
12. | Examinecorrelative level coding. BTL 3 | Applying
13. | Outlinethe causesfor ISI. BTL 1 | Remembering
14. | Justify the statement ‘ISI cannot beavoided’. BTL 3 | Applying
15. | Comparethe matched filter and correlation receiver. BTL 3 | Applying
16. | Illustrate Eye pattern with diagram. BTL 3 | Applying
17. | Define the necessity of Equalization. BTL 1 | Remembering
18. | Explainthe ways the adaptive equalizer can be implemented. BTL 3 | Applying
19. | Proposethe need of adaptive equalization in a switched tel ephone network. BTL3 | Applying
20. | Generdizethefunction of equalization filter. BTL 3 | Applying




PART -B

Explain the modified Duo binary coding technique and its performance BTL 1 | Remembering
by illustrating its frequency and impul se response.
(i) Writethe concept of Matched filter receiver. @) beri
(i) Describe the principle of signal reception using a correlator type (6) BTL 1| Remembering
receiver.
Derivetheformulafor output SNR of a matched filter. (13) | BTL 1 | Remembering
[lustrate “raised cosine spectrum”. Discuss how doesit help to avoid IS]. (23) | BTL 3 | Applying
What is ISl ? List the various methods to remove ISl in s communication (13) | BTL 1 | Remembering
system. Also state and prove Nyquist first criterion for Zero 1Sl.
(1) Summarize the benefits of Nyquist pulse shaping. (7) | BTL 2 | Understanding
(i) Predict theinformation provided in eye diagram. (6)
Discuss how nyquist criterion eliminates interference in the absence of | (13) | g1 2 Under standing
noisefor distortion |less baseband binary transmission.

8. (1) Describethe simple duobinary encoder without precoder. (7) | BTL 2 | Understanding
(ii) Explain thefrequency response of duobinary encoding scheme. (6)

9. () Nustrate the pul se shaping method to minimize ISI. (7
(i) Discuss how eye pattern illustrates the performance of data BTL 3 | Applying
transmission system with respect to Inter Symbol Interference with neat | (6)
sketch.

10. Explain how ISl occursin base-band binary data transmission system. (23) | BTL 3 | Applying

11. Discussin detail about the M-ary baseband system. (23) | BTL 3 | Applying

12. Point out the types of adaptive equalizersin detail with neat diagrams. (23) | BTL 3 | Applying

13. () Analyzethe differential encoder with neat block diagram. (7) | BTL 3| Applying
(ii) Identify the merits and demerits of Duo binary signaling. (6)

14. Explain the principle of obtaining eye pattern and mark important (23) _
observations made from the eye pattern. BTL 3| Applying

Part- C

1 Describe therealizations of the receiving filters based on the signal correlator| (15) :
and matched filter. BTL 3| Applying

2. Discuss in detail about inter symbol interference (1Sl) and the nyquist (15) BTL 3 | Applvi
criterion for minimizing 1SI. Elaborate the difficulties in implementing it in ppiyIng
a practical system.

3. Describein detail about correlative coding to eliminate ISI. (15) | BTL 3 | Applying

4. Explain the adaptive equalization techniques with neat diagram. (15) | BTL 3| Applying




UNIT IV - DIGITAL MODULATION SCHEME

Geometric Representation of signals - Generation, detection, PSD & BER of Coherent BPSK, BFSK & QPSK - QAM -
Carrier Synchronization - Structure of Non-coherent Receivers - Principle of DPSK.

PART A
' BT Competence
Q.No Questions Level

1. | Outlinethe need for geometric representation of signals. BTL 2 | Understanding
2. | Draw theblock diagram of a coherent BFSK receiver. BTL 1 | Remembering
3. Identify the difference between BPSK and QPSK techniques. BTL 1 | Remembering
4. | What is QPSK? Write down the expression for the QPSK signal. BTL 1 | Remembering
5. | Sketchthe BER curvefor ASK,FSK,BPSK digital modulation schemes. BTL 1 | Remembering
6. | A BFSK system employs two signaling frequencies f1 and f2. The lower BTL 3 | Applying

frequency f1is 1200 Hz and signaling rateis 500 Baud. Compute f2.

7. | ABPSK system makes errors at the average rate of 100 errors per day. Datarate
Is 1 kbps. The single-sided noise power spectral density is 10 W/Hz. Assume the
system to be wide sense stationary, predict the average bit error probability.

BTL 3 | Applying

8. | Compare coherent and non-coherent reception. BTL 3 | Applying
9. | Distinguishthe error probability for BPSK and QPSK. BTL 3 | Applying
10. | Discussthedrawbacks of ASK. BTL 2 | Understanding
11. | Indicatewhy PSK aways preferable over ASK in Coherent detection. BTL 2 | Understanding
12. | Writethe special features of QAM. BTL 1 | Remembering
13. | Explainthesignal spacediagramfor QAM signal for M=8. BTL 1 | Remembering
14. | lllustrate about the constellation diagram. BTL 2 | Understanding
15. | Designacarrier synchronization using M™ power loop. BTL 3 | Applying
16. | Explainthe concept of memoryless modulation. BTL3 | Applying
17. | Identify the difference between coherent and non-coherent digital modulation BTL 3 | Applying
techniques.
18. | Outlinethe concept of spectral efficiency. BTL 3 | Applying
19. | Discussthe error probability of DPSK. BTL 3 | Applying

20. | Discussthefeatures of DPSK. BTL 3 | Applying




PART -B

1. | ()What is digital modulation scheme? Derive geometrical representation of @)
signal. BTL 1 | Remembering
(ii) Write about the geometric representation of BPSK signal and BFSK signal. | (6)
2. | Explain the generation and detection of acoherent binary PSK signal and (13) | BTL 1 | Remembering
derivethe power spectral density of binary PSK signal and plot it.
3. | Discuss the non-coherent detection of FSK signal and derivethe expressionfor | (13) | BTL 2 | Understanding
the probability of error.
4. | Discussthetransmitter, receiver and signal space diagram of QPSK and describe | (13)
how it produces the original sequence with the minimum probability of error BTL 2 | Understanding
with neat sketch.
5. | Summarize the transmitter, receiver and generation of non-coherent version of | (13) | BTL 2 | Understanding
PSK with neat sketch. derivethe power spectral density of binary PSK signal
6. | Outline the generation and detection of a coherent ASK signal and derive the | (13) | BTL 1 | Remembering
power spectral density of binary ASK signal and plot it.
7. | (i) Outline the BER comparison of coherent PSK, coherent QPSK and @)
coherent FSK. BTL 3 | Applying
(ii)Show the difference between coherent and non-coherent scheme. (6)
8. | (i) llustrate Carrier Synchronization in QPSK. (6) ,
(ii) Calculate the BER for a Binary phase shift keying modulation from first | (7) | BTL 3 | Applying
principles.
9. | (i) List the difference between QAM and QPSK. (7) | BTL 1 | Remembering
(i) Describe QPSK signaling with diagrams. (6)
10/ (i) Explain the transmitter, receiver and signal space diagram of Quadrature 5)
Amplitude Modulation. BTL 3 | Applying
(ii) Describe the power spectral density and bandwidth of QAM signal with | (8)
neat diagrams and mention its advantages.
11] (i) Describe the constellation diagram of QPSK scheme. (7) | BTL 3 | Applying
(i) Identify the error performance of coherent detection QAM system. (6)
12| (i) Discuss the Quadrature Receiver structure for coherent QPSK with (4)
appropriate diagram. _
(i) In a QPSK system, the bit rate of NRZ stream is 10 Mbps and carrier | (9) | BTL 3 | Applying
frequency is 1GHz. Tell the symbol rate of transmission and bandwidth
requirement of the channel.
13] (i) Explainthe principle of working of an “early late bit synchronizer”. (8 BTL 3 | Applying
(ii) Develop the expression for bit error probability of QPSK system. ()
14/ (i) ldentify the principle of DPSK? Explain the transmitter and receiver of @)
DPSK scheme. BTL 3 | Applying
(ii) Point out the Probability of error for coherently detected BFSK. (6)




PART-C

A set of binary datais sent at the rate of R,= 10 a2 @channel with 60 dB
transmission loss and power spectral density ,—. x lr:- muV/Hz a the receiver.

Applying the transmitted power for a bit €Tme pransrility Pe= 10%or the| (15) | BTL 3| Applying
following modulation schemes.
(8) FSK (b) PSK (c) DPSK (d) 16 QAM
Draw the signal space diagram of a coherent QPSK modul ation scheme (15) BTL 3| Applvi
and al so find the probability of error if the carrier takes on one of four ppRiyIng
equally spaced values 0°,90°, 180° and 270°.
In digital CW communication system, the bit rate of NRZ data stream in 1 Mbps | (15)
and carrier frequency is 100 MHz. Solve for the symbol rate of transmission and
bandwidth requirement of the channel in the following cases of different _
techniques used. BTL 3| Applying
(i) BPSK system

(i) QPSK system

(iii) 16-ary PSK system
(i) Find the error probability of BFSK system for following parameters. 5)

PSD of white noise No/2 = 10 Watt/Hz

Amplitudeof carrieris, A =1mV at receiver input.

Frequency of baseband NRZ signdl is fo=1kHz. BTL 3 | Applying
(i) Binary data is transmitted using PSK at rate 2Mbps over RF link having (10)

bandwidth 2MHz. Find signal power required at the receiver input so that
error probability is less than or equal to 10* Assume noise PSD to be
10"°Watt/Hz.




UNIT V - ERROR CONTROL CODING

Channel coding theorem - Linear Block codes - Hamming codes - Cyclic codes - Convolutiona codes - Viterbi Decoder

PART A
Q.No | Questions BT Competence
Level

1. | State Channel Coding Theorem and its need. BTL 1 Remembering

2. | Analyzethe need for error control codes. BTL 3 Applying
3. | Outlinethefeatures of linear code. BTL 1 Remembering
4. | Illustrate the code rate of a block code. BTL 2 Understanding

5. | Describethe significance of minimum distance of a block code. BTL 3 Applying

6. | Explainthesyndrome properties of linear block code. BTL 2 Under standing

7. | Distinguish Hamming Distance and Hamming weight. BTL 3 Applying

8. | Find the Hamming distance between 101010 and 010101. If the minimum

Hamming distance of a(n, k) linear block code is 3, what is the minimum BTL 3 Applying
Hamming weight?

9. | Summarizetheadvantages and disadvantages of Hamming codes. BTL 2 Under standing
10. | Discusstwo properties of generator polynomial. BTL 2 Under standing
11. | List theproperties of cyclic codes. BTL 1 Remembering
12. | lllustrate the systematic code word with its structure. BTL 3 Applying
13. | When abinary code doesis said to be cyclic codes? BTL 1 Remembering
14. | Explainthe generator polynomial of a cyclic codes. BTL 3 Applying
15. | Generatethecyclic codefor (n, k) syndrome calculator. BTL 3 Applying
16. | The code vector [1110010] is sent, the received vector is [1100010]. Identify the BTL 3 Applying

Syndrome.
17. | What is meant by constraint length of a convolutiona encoder? BTL 1 Remembering
18. | Explainabout convolutional code. How isit different fromblock codes? BTL 1 Remembering
B e o oot e oo e €00 GEne@ed B [ri 3| appiying
20. | Determinethe various techniques/algorithms used. in encoding and decoding of BTL 3 Applying

convolutional code.




PART-B

1 Consider the(7,4) linear block code with generator matrix
1000:101
0100: 111
[ ]
0010:110 BTL 1 | Remembering
0001: 011
- (5
(i) Find al the code vectors. (4)
(i) Find parity check matrix. (4)
(i) Minimumweight of this code.
2. 101
For a systematic (6, 3) linear block code, P= [011] . Anayze al the 13 ,
110 (13) BTL 3 | Applying
possi ble code vectors.
3. (i) Describethestepsinvolved inthe generation of linear block codes. (7
BTL 2 | Understanding
(i) Explainthe properties of syndrome. (6)
4, [[lustrate how the errors are corrected using hamming code with an (13) :
example. BTL 2 | Understanding
5. Recall syndrome decoding and explain its property with appropriate | (13) _
example. BTL 1 | Remembering
6. Assume that the codeword C=10110 for the (6,3) case is transmitted and | (13)
the vector R=001110 isreceived. Show how a decoder using the syndrome
110100 BTL 3 | Applying
lookup table can correct the error. Take generator matrix as G=[011010]
101001
7. 101100
An error control code has the following parity check matrix H=[110010]
011001
()  Whatisthegenerator matrix G? 4) BTL1 | Remembering
(i) Find the codeword that begins with 101... (4
(i) Decode the received codeword 110110. Comment on error (5)
correction and detection capability of this code.
8. Describe the cyclic codes with the linear and cyclic property. Also (13) BTL 3 | Apolvin
represent the cyclic property of a code word in polynomial notation. pPIyINg
0. Draw the diagram of the Y2rate convolutional encoder with generator (23)
polynomials
G'(D)=1+D BTL 2 | Understanding
G4(D)=1+D+D?
And complete the encoder output for input sequence 101101.
10. Find the (7,4) systematic and non-systematic cyclic code words of the (13) BTL 1| R beri
message word 1101.Assume the generator polynomial as 1+x°+x> emembering
1. Determine how Viterbi decoding algorithmis used for convolutional code. BTL 3 | Applying

(13)




12. Draw the state diagram of rate %2 convolutional encoder given in the figure
below.
(13)
BTL 3 | Applying
13. A convolutional code is described by the following generator sequences,
g¥={1,01}, gd?={1,0,0}, g¥={1,1,1}.
(i) Draw the encoder to this code (4) | BTL 3| Applying
(i) Draw the state diagram 5)
(i) If the message sequence is 10110, Design the code word. (4)
14. (i) Comparelinear block codes and convolutional codes. (7
(i) Statethe advantages, disadvantages and applications of convolutional | () | BTL 3 | Applying
codes.
PART -C
L IFor asystematic (6,3) linear block code
1 0 01 0 1 5
Gslo 1 00 1 1] ©)
0 0 11 1 0 BTL 3 | Applyin
(i) Solvefor al the code vectors ©) PPIYING
(ii) Draw encoder circuit for the above code ®)
(iii) Predict minimum hamming weight
2. |For asystematic linear block code, the three parity check digits Py, P»,P; are given
by Pun :[1@1
110 4
011 BTL 3 | Applying
(i) Construct generated matrix. (%)
(i) Assess thet code generated by the matrix. (4)
(iii) Determine error correcting capacity.
(iv) Decodethe received words with an example. (3)
3 Explain about code tree, code trellis and state diagrams. Compare code tree with (10) BTL 3 | Applvi
trellis diagram. ) ppiying
4 A convolutional codeis described by g1=[100], g2=[11 1], g3=[101]
0] Build the encoder corresponding to the code.
(i)  Develop the codetree and state diagram for this code. (5 | BTL 3 | Applying
(i)  Draw thetrellis diagram. §5;
5
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Course Code & Name: EC 8501 DIGITAL COMMUNICATION
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Assignment — I Questions

1. Asource emits one of four symbols S1,S2, S3 and S4 with probabilities {1/3, 1/6, 1/4,
1/4%}. Calculate entropy, average code word length and coding efficiency using
Huffman coding.

2. Four symbols of the alphabet of discrete memory less source and their probabilities
are given as {S1,5,,S3,S4) and {1/3, 1/6, 1/4, 1/4}. Point out the symbols using
Shannon fano coding and calculate the average code word length and efficiency.

3. Five symbols of the alphabet of discrete memory less source and their probabilities
are given as{S1,52,S3,54,S5) and {0.4,0.19,0.16,0.15,0.15}. Construct using
Shannon fano Coding and calculate the code efficiency.

4. The source of information A generates the symbols {A1,A2,A3,A4,A5,A6} with the
corresponding probabilities {0.2,0.3,0.11, 0.16,0.18,0.05}. Explain the code for
source symbols using Huffman and Shannon-fano encoder and compare its
efficiency.

5. Five sources messages are probable to appears as symbols {m1,m2,m3,m4,m5) with
the corresponding probabilities {0.4, 0.15, 0.15, 0.15 , 0.15}. Evaluate the code for
source symbols using Huffman and Shannon-fano encoder and compare its efficiency.
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Roll Number

CARE COLLEGE OF ENGINEERING, TRICHY

DEPARTMENT OF ECE

CLASS: 111 B.E ECE MAX MARKS 40
SEMESTER: \Y DURATION 45 mins
SUBJECT: DIGITAL COMMUNICATION CODE EC8501
COURSE NO C501 DATE 7.9.2021/FN
ACADEMIC .
YEAR 2021 - 22 (ODD) EXAM Unit Test-1
PART — A (6 X 2=12 Marks)
ANSWER ALL QUESTIONS Ier-(I;I (6{0)
1. | Explain the need for channel coding K1 C501.1
2. | State the properties of mutual information. K2 C501.1
3. | Compose the concept of discrete memory less channel. K2 C501.1
4. | An event has six possible outcomes with probabilities{1/2,1/4,1/8,1/16,1/32, C501.1
1/32}. Solve for the entropy of the system. K3
5. | List the steps involved in Shannon fano coding. K1 C501.1
6. | Define coding efficiency K1 C501.1
PART - B (1 X 13=13 Marks)
1 ANSWER ALL QUESTIONS marks | BT co
A source emits one of four symbols X1,X2,X3,X4,X5,X6 with
probabilities (0.2,0.3,011,0.16,0.18,0.05).Calculate entropy,
07. | (a) average code word length and coding efficiency using Huffman | 13 K3 C501.4
coding and Shannon fano coding.
(OR)
Brief on discrete communication channels in matrix form and
(b) explain mutual information , channel capacity and its equation 14 K2 C501.1
1 ANSWER ALL QUESTIONS Marks LZ\LI co
PART - C (5 X 1 =5 Marks)
Multiple Choice Questions
08 to 12 https://forms.gle/dJC5USUENJfSPkke9 5
Part — D (5 x 2 = 10 Marks)
Multiple Choice Questions
13to0 17 https://forms.gle/dJC5USUENJfSPkke9 10
Blooms Levels: K1 - Remember, K2 — Understand, K3 - Apply, K4 - Analyze, K5 - Evaluate, K6 — Create
5-IhZF
e T Jang o
M.Shiva Shankari AP/ECE Dr.J.Jeyarani Dr.S.Shanthi
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3

M=R.Vanitha ECET01 Engincering Include BT Level anly with
2 UT-1 | Available] Available | Available| Available] A MA  JUploaded{low levels k1,k2,k3

Mr.5.Sriram Sundar | EC8751 | Optical Communieation include BT Level only with
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Roll Number
CARE COLLEGE OF ENGINEERING, TRICHY

DEPARTMENT OF ECE

CLASS: - [ B.EECE MAX MARKS [ 50
SEMESTER: C v DURATION | 1.30hrs
SUBJECT: . | DIGITAL COMMUNICATION | CODE . | EC8501
COURSE NO . | cso1 DATE . [ 4.10.21/FN
ACADEMIC .

VEAR 2021 - 22 (ODD) EXAM - | Cycle Test-1

PART — A (7 X 2 = 14 Marks )

ANSWER ALL QUESTIONS Ier-gl CcoO
1. | Give the capacity of the channel having infinite bandwidth K1 C501.1
2. | An event has 6 possible outcomes with probabilities Y2, ¥,1/8,1/16,1/32.Find the entropy C501.1

of the system K2
3. | Differentiate lossy source coding from lossless coding K2 C501.1
4. | List the main difference in DPCM and DM? K2 C501.2
5. | What are the 2 types of quantization errors in that occur in DM? K2 C501.2
6. | What is the need for prediction filtering? K1 C501.2
7. | Draw NRZ and RZ digital data 10110001 K1 C501.2
PART - B (2 X 13 =26 Marks)
ANSWER ALL QUESTIONS Marks LE\LI coO

Summarize Shannon’s first theorem on Source Coding and
08. | (a) deduce the equations for average number of bits, coding | 13 K3 C501.1
efficiency and redundancy

(OR)

Eight possible messages p(m1)=0.5, p(m2)= 0.15, p(m3)=0.15,
p(m4)=0.08, p(m5)=0.08,p(m6)=0.02,

(b) p(m7)=0.01,p(m8)=0.01.Construct Shannon fano coding and 13 K3 C501.1
find the coding efficiency.

What is the need for line shaping of signals? Derive the PSD of

09. | (a) a unipolar RZ and NRZ line code and compare their 13 K3 C501.2
performance.
(OR)
Explain in detail about the Differential Pulse Code Modulation
() and derive the signal to noise ratio in DPCM 13 K3 C501.2
ANSWER ALL QUESTIONS Marks LBT co
evel

PART — C (10 X 1 = 10 Marks)

Multiple Choice Questions
10 to 19 https://forms.qgle/ofIXtZKuYqcrptJ16 10 K2 C501.2

Blooms Levels: K1 - Remember, K2 — Understand, K3 - Apply, K4 - Analyze, K5 - Evaluate, K6 — Create
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1 |Ms.R. Decpalskshmi EC#7%]1 |Embedded and Real Time Systems|  CT-l | Awiilable| Available | NA Available [ NA MNA Uploaded
R FEs Antennas and Microwave
2 i A0l Enginesricg CT4 |Available] Available | NA | Available | WA MHA Uploaded
3 [Mr% . Srmm Sundar ECRTS Optical Communicalion CT-1 | Available| Available | MA | Availadle [ WA WA Uploaded
. Ad hoe and Wireless Sensor [
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% |Ms.R.Decpalakshmi EC8551 Qu;_-.umnﬁcnticm Metworks CT-1 | Available| Available | NA | Available [ NA A Upluaded
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CARE COLLEGE OF ENGINEERING, TRICHY

DEPARTMENT OF ECE
CLASS: : 111 B.E ECE MAX MARKS 40
SEMESTER: : \Y DURATION 45 mins
SUBJECT: : DIGITAL COMMUNICATION CODE EC8501
COURSE NO : C501 DATE 16.10.2021/FN
ACADEMIC .
YEAR 2021 - 22 (ODD) EXAM Unit Test-2
PART — A (6 X2=12 Marks)
ANSWER ALL QUESTIONS o co
1. | What is meant by ISI in communication system? How it can be minimize ? K2 C501.3
2. | Generalize the function of equalization filter. K1 C501.3
3. | Outline the causes for ISI. K1 C501.3
4. | Quote the necessity of Equalization. K1 C501.3
5. | Point out duo binary system. What are the drawbacks of it? K2 C501.3
6. | Quote the necessity of Equalization. K1 C501.3
PART -B (1 X 13 =13 Marks)
I ANSWER ALL QUESTIONS Marks LE\-/I;I co
What is ISI? List the various methods to remove ISl in s
communication system. Also state and prove Nyquist first
07. 1 (3 criterion for Zero ISI. 13 K3 C501.3
(OR)
(i) Analyze the differential encoder with neat block diagram.
(b) (ii) Identify the merits and demerits of Duo binary signaling. 13 K3 C501.3
1 ANSWER ALL QUESTIONS Marks LEVTGI co
PART — C (5 X1 =5 Marks)
Multiple Choice Questions
08to 12 https://forms.gle/WuL XZjS89smmFYqy9 5 K2 Co3
Part — D (5 x 2 = 10 Marks)
Multiple Choice Questions
13to 17 https://forms.gle/WuL XZjS89smmFYqy9 10 K2 Co3

Blooms Levels: K1 - Remember, K2 - Understand, K3 - Apply, K4 - Analyze, K5 - Evaluate, K6 - Create

T Targ o
M.Shiva Shankari AP/ECE Dr.J.Jeyarani
Faculty In-charge HOD

Dr.S.Shanthi
Principal



https://forms.gle/WuLXZjS89smmFYqy9
https://forms.gle/WuLXZjS89smmFYqy9

INTERNAL QUALITY ASSURANCE CELL [IQAC]

CARE |[=f—

COLLEGE OF ENGINEERING

LAPPMOVED OY Al @ B B ATTIETCO T3 ANRE URIVCTERY, LNSrneEl )

27, Thayarur, Tril;h}l — G20009

Question Paper Audit Format

Auditor : M.Shiva Shankari

Department:CCL
| Seminarf
Course UTImS | poren | pares |partc Assignme| other
5.Mo. Faculty Nzme C N T {1  [mca (eTL 2 Status
g Code S 07 ey | @emy | ey |MOET ey | Activities
Model
(ETL)
| [Ms.R.Teepalakshmi EC8751 | Embedded and Real Time Systems | UI-l | Available [ Available | NA | Available | NA Na | Uploaded
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14 | Mr.S.Sriram Surdar 55351 | Digital Principles and svstem design UT-II Awailzble | Available | NA | Available ™A ™A Uploaded
15 [M=l lecindha EHTYS CommuinicationEnginecring UT-1 Available | Available | WA | Available MA | NA Upleaded
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Roll Number

CARE COLLEGE OF ENGINEERING, TRICHY
DEPARTMENT OF ECE

CLASS: 111 B.EECE MAX MARKS 50
SEMESTER: \Y DURATION 1.30 hrs
SUBJECT: DIGITAL COMMUNICATION CODE EC8501
COURSE NO C501 DATE 10.11.2021/FN
ACADEMIC
YEAR 2021 - 22 (ODD) EXAM Cycle Test-2
PART — A (5 X 2=10Marks)
ANSWER ALL QUESTIONS Ier-(I;I (6{0)]
1. | Bring out the difference between carrier recovery and clock recovery K1 C501.3
2. | How does pulse shaping reduce IS1? K2 C501.3
3. | What is the major advantage of coherent PSK over coherent ASK? K2 C501.4
4. | Give the probability of error of PSK with that of FSK K2 C501.4
5. | Define QAM K2 C501.4
PART - B (2 X 13 =26 Marks)
1 ANSWER ALL QUESTIONS marks | BT co
Discuss how nyquist criterion eliminates interference in the
08. | (a) absenc_e _of noise for distortion less baseband binary 13 K3 C501.3
transmission.
(OR)
Point out the types of adaptive equalizers in detail with neat
(b) diagrams, PIve e 13 | K3 | Cs0L3
Summarize the transmitter, receiver and generation of non-
09. | (a) coherent version of PSK with neat sketch. derive the power 13 K3 C501.4
spectral density of binary PSK signal
(OR)
Outline the generation and detection of a coherent ASK signal
and derive the power spectral density of binary ASK signal and 13 K3 C501.4
(b) plot it.
PART - C (14 X 1 = 14 Marks)
Analyze the transmitter, receiver and signal space diagram of
10 a. QAM 14 K2 C501.4
(OR)
A set of binary data is sent at the rate of Rb= 100 Kbps over a
channel with 60 dB transmission loss and power spectral
density p= 10-12 W/Hz at the receiver. Evaluating the
b. transmitted power for a bit error probability Pe= 10-sfor the 14 K2 C501.4
following modulation schemes.
(@) FSK (b) PSK (c) DPSK (d) 16 QAM

Blooms Levels: K1 - Remember, K2 — Understand, K3 - Apply, K4 - Analyze, K5 - Evaluate, K6 — Create
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IDAL Co-Ordinator

Principal

Department:ECE Auditor : M.5hiva Shankari
Assignm | Seminar
urpagser| PartA | Part-B | PartCoMOO - | rgther Status
5.Ma. Faculty Mame Course Coda Course Name 1)/ Madel|  (BTL) {BTL} (BTL)  |{BTL) (BT PpsTi
1_|Ms.R Deepelakshmi EC8791 | Embedded and Real Time Systems | _CT-0 | Available| Availablz | Availahle| NA | NA NA | Uploaded
- : Antennas and bicrowave
2 Ms R Vanitha ECETH E,uﬁi_nee:ing CT-N Mvailasle | Available | Available | WA HA HA Uplonded
3 |Mr S Sriram Snndar FORTS Oplical Commmunication CT-1 Availasle | Available | Availaple| HA | NA HA UFJC'EI'-"T':d
. Ad hoe amd Wireless Sensor '
: P - .
3, et dayienl e Metworks CT-l  Availadle| Avnilable | Available| NA | NA | nNA | Uploaded
5 |MsMShivashankari | SECA501 - Digitel Communication | LG L Availaple |EAYmIARE | Hvaiable| BRAL [EEHATE [FANAGE| T Uploaded |
6 |Ms E_Rubithn ECE553 Discrate-Time Signal Procezzing ClU | Availasle | Availakle | Available| NA | WA MHA Uploaded
sl Computer Architecture and
b s P Organizstion CT-ll | Available | Availabls | Available| NA | A | Na | Uploaded
5 | Mz R Deepalekshmi ECR351 Communication Metworks CT-II | Available | Available | Available| NA | NA NA Uploaded
o |MzR.Vanitha EC&351 Eleetronic Circuits- 1 CT-0 | Available | Available | Available| MA WA ™A Uploaded
10 |hWs K. Ruhitha Ei:8352 Rignals and Systcms CT-Il | Availahle | Available | Availahle| ™A ™A WA Ulploaded
11 M5 M. Shivashankar] FC839% Migital Flectronics CTT | Available | Available | Available| NA MNA A Uploaded
12 s 1 Y uithe ECBa21 Microprocessers and macioeonticlle: CTHT | Available | Available | Available| WA MA ™4 Uplaaded
13 |Msd. Yinitha MEF791 Mzchatraonics CTHL | Available | Available | Available| Na | NA ™A TIploaded
14 [Mr.S.50mm Sundar C53351 Digital Prineiples and syatem design | CT-I | Available | Available | Available| HA | NA HA Uploaded
15 E[':‘I;.J.Iecintha ECEE.":S } CommunicoiicnEnrineenng CT-U | Available | Available | Available| A WA HA Uploaded
M- Mol g ek 5 g
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Reg Number

CARE COLLEGE OF ENGINEERING, TRICHY

DEPARTMENT OF ECE

CLASS: : 111 B.EECE MAX MARKS 1 1 100
SEMESTER: : \% DURATION 2|3 hrs
SUBJECT: : DIGITAL COMMUNICATION CODE 1 | EC8501
COURSE NO : C501 DATE :

ACADEMIC .

YEAR 2021 - 22 (ODD) EXAM > | Model Exam

PART — A (10X 2 =20 Marks)

| ANSWER ALL QUESTIONS Ier-(I;I (6{0)]
1. | What is entropy and give its mathematical equation k1 | C501.1
2. | State the properties of mutual information k1 | C501.1
3. | What is meant by slope overload distortion in DM system? How it can be avoided? K2 | C501.2
4. | Hlustrate the difference between DM and ADM K2 | C501.2
5. | Give the practical difficulties of ideal Nyquist channel K1 | C501.3
6. | Show the frequency response of duo binary signal K1 | C501.3
7 | Indicate why PSK always preferable over ASK in Coherent detection K2 | C501.4
8 | Design a carrier synchronization using Mth power loop K2 | C501.4
9 | What is the unique characteristic of convolutional code which make it different from K2 | C501.5

linear codes?
10 | Show how Trellis diagram is used to represent the code generated by convolutional coder K1 | C501.5
and mention its advantages
PART — B (5 X 13 =65 Marks)
I ANSWER ALL QUESTIONS Mar BT CO
ks Level
11. | (a) Reproduce Shannon’s all the three laws that govern the 13 K3 C501.1
Information theory.
(OR)
(b) A discrete source emits symbols with the following | 13 K3 C501.1
probabilitiesp(x)={0.07,0.08,0.04,0.26,0.14,0.09,0.07,0.25}.Usi
ng Huffman code determine the coding efficiency and
redundancy
(OR)
12 | (a) Describe delta modulation transmitter and receiver with their | 13 K2 C501.2
block diagram

(OR)




(b) Write the comparison of various line coding techniques based | 13 K2 C501.2
on parameter of line coding formats
13 | (@) Generalize the realizations of the receiving filters based on the | 13 K2 C501.3
signal correlator and matched filter
(OR)
(b) What is ISI1? List the various methods to remove ISI in s | 13 K2 C501.3
communication system. Also state and prove Nyquist first
criterion for Zero ISI.
14 | (a) Discuss the non-coherent detection of FSK signal and derive the | 13 K2 C501.4
expression for the probability of error
(OR)
(b) Analyze the transmitter, receiver, signal space diagram of QAM 13 K2 C501.4
15 | (a) Illustrate how the errors are corrected using hamming code with | 13 K3 C501.5
an example.
(OR)
(b) Find the (7,4) systematic and non-systematic cyclic code words | 13 K3 C501.5
of the message word 1101.Assume the generator polynomial as
1+x2+x3
i ANSWER ALL QUESTIONS Mark BT CO
S Level
PART — C (1 X 15 =1 5 Marks)
16 (@) | Binary data is transmitted using PSK at rate 2Mbps over RF link | 15 K3 C501.4
having bandwidth 2MHz. Find signal power required at the
receiver input so that error probability is less than or equal to
10"-4 Assume noise PSD to be 10"-10Watt/Hz. (Q(3.71)=10"-
4).
(OR)
(b) | A convolutional code is described by the following generator 15 K3 C501.5
sequences, g(1)={1,0,1}, 9(2)= {1,0,0}, g(3)= {1,1,1}.
(i) Draw the encoder to this code
(ii) Draw the state diagram
(iii) If the message sequence is 10110, Design the code word

Blooms Levels: K1 - Remember, K2 — Understand, K3 - Apply, K4 - Analyze, K5 - Evaluate, K6 — Create
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Course UTHI/ | oen | paks | partc | mca |Assignm Yomminae]
5.Na. Faculty Mame Course Name eT -} f AT ik : other Status
Code wodel | BTH | 167U (BTL) | (BTLY [ent(BTL)| poprivion
1 |Ms B Dezpalakshmi EC3791 | Embedded and Real Time Systems | MODEL | Available| Available Available] NA HA NA | Uploaded
 |Ms.R Vanitha ECE701 Antennas gnﬂ hf!lcrﬂwav: . _ , )
2 Ensinestiag MODEL | Available]| Available Available] MA MA HA Uploaded
1 |Mr 8. Sriram Sundr EC3751 Optical Communication MOLDEL | Available | Available [Available| HA HA MA Uploaded
: ; oo Ad hoc and Wirelzss Sensor
Dr.l.Jevaram E0l
4 el Jey BLET nebwiorks MODEL | Available| Availablz | Available) NA NA MA Upleaded
5 V= Shivashankar .| ECRSO1E| i Dizital Gommunication .- | MODEL; TAvailible| Availabls| Available - NA | LNARB| NS | Uploaded
§  |MsK Ruhbitha EC5555 | Diserete-Time Sizoal Processing | MODEL | Available Available | Aveilable) NA NA NA Uploaded
. g Computer Architectuie and
7 Ms.] Jecintha EC8552 Orpanizaton MODEL | Available | Avsilable |Available] NA A ™A Unloaded
% |Ms.R.Deepalakskhmi ECB55] Communication Metworks MODEL | Available| Available | Availasle] N4 A NA Uploaded
0 [Me R Vanitha ECR3S Electrenic Cirenits- | MODEL | Availablz| Availasle [ Avallablel ™A A A Uploaded
| 10 M K. Rukithe EC8Is2 Sionals and Systcms MODEL | Available| Availabbe [ Available] MNA NA A Uplaaded
L1 [MsM Shivashankai | BCE392 Dizital Elzctronics MODEL | Available! Available | Available) NA NA MNA Uploaded
12 |Mg).Vinitha ECE691 | Microprocessors and mierceontroller MODEL | Available Available | Available] MNA A MA Upleaded
13 |MsJ.Vinitha MEE791 Mechatronics MODEL | Available | Available |Availahle] ™A A NA Uploaded
14 |Mr.S Sriram Sundas CER3sl Dyigital Mrineiples and system MODEL | Available| Available | Avuilablz] MNA A MA Uplaaded
15 |Mis.J Jecintha ECE395 CommunicetionEnminesring MODEL | Available| Available |Available| MA | MA WA Uplaaded
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CARE COLLEGE OF ENGINEERING

INTERNAL TEST PERFORMANCE ANALYSIS

= = = = =
S S S 2 S
= = = = = o
ST ST ST S ST 2
=2 | E2 | 22 £ 2 z 2 | 3
No.of Oz S S S £ oz £
SNO| REGNO NAME Univ. 8 7 £5 7 = 7 =
o0 = oD = o0 = o = oD = =
Arrears 2 % = E 2 % A E a E :é
Z= | Z= == == == | =
w w w w w
=] = ] =] = ] = ]
Q Q Q Q Q
(€3] (€3] (3] (€3] (€3]
UT 1 CT1 UT2 CT2 CT2 Model Model
100 100 100 100 100 100 100
1 810719106001 | Adithya P Nil 90 92 66 42 92 92
2 810719106002 | Ajay Kumar K Nil 92 82 80 AB 38 63 63
3 810719106003 | Citybabu M 1 86 72 78 50 66 66
4 810719106004 |Dhinakaran S Nil 54 58 54 20 10 10
5 810719106005 |Gunasekaran S 1 84 85 82 AB 56 85 85
6 810719106006 |Nishanth K Nil 70 87 68 52 51 51
7 810719106007 |Nithya R 1 70 60 66 18 22 22
8 810719106008 |Raja Rajeswari S Nil 98 96 86 80 79 79
9 810719106009 | Vijei R Nil 92 80 68 54 49 49
Total No. of Students 9 9 9 9 2 9 9
Total No. of Pass for 50 9 9 9 4 1 6 6
Total Absentees 0 0 0 2 0 0 0
Pass Percentage % for 50 100.00 100.00 100.00 44.44 50.00 66.67 66.67
Mean of Marks 81.78 79.11 72.00 35.11 47.00 57.44 57.44
Total No. of Pass for 70 8 7 4 1 0 3 3
Pass Percentage % for 70 88.89 77.78 44.44 11.11 0.00 33.33 33.33
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(Approved by ALCTE and Afilinted to Annn University, Chennai)
37, Thayanur, Trichy — 620009

Department of Electronics and Communication Engineering

Course End Survey
Branch: ECE Semester; V Sem

Course Code & Name: EC 8502 - Digital Communication

Faculty In-charge: M. Shiva Shankari Academic Year: 2021-22, ODD
Excellent | Good | Satisfactory | Assessed
S. No. Course Qutcome
(3) (2) (1) Marks
1 To Design PCM systems 2, 3
: To Design and implement base
" | band transmission schemes 3 >

To Design and implement band

pass signaling schemes

To Analyze the spectral
characteristics of band pass
signaling schemes and their

noise performance

To Design error control coding

) schemes 3 ??

Date:  Soeih2p 2l

T Tany o~
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CO PO ATTAINMENT SHEET

CARE COLLEGE OF ENGINEERING, TRICHY

DEPARTMENT :ECE

Unit Test I and Cycle Test I Analysis

R2017: COURSE CODE & NAME: DIGITAL COMMUNICATION

FACULTY NAME: M.Shiva Shankari

QUESTION SECTION UT-1:: PART A UT-1:: PART B CT-1::PART A CT-1:: PART B Others
QUESTION NUMBER 388388 § 3@%@% o|e|38(3|8|8|> §3€§§§ § |z § | £ :E_EEEE 3 |3 ::
S|8|5|e|8]|° 8185|3853 (8(3|8|3|°[z< 285 & |&
ALLOTTEDTED MARKS 2(2(|2|2(2]|2]|13 13 25 2|2(2|2(2|2|2]13 13 13 13 20 g g o
COURSE OUTCOME 1011 101 1 1 1011 2(2|2]2|1 1 2 2 2 s s |
BT LEVELS [R,U,AP,AN,EC]| R|U|U[AP|R|R| AP ] R|R|U|U|U|U|R|R|AP AP AP AP U e | ¢
STUDENT
.N Reg Number NAME
1| 810719106001 |Adithya P 212(1]21(2(2]13 24 212|2]2[2|0]2 12 12 19 120 | 72 89
2 | 810719106002 |Ajay KumarK [0|2[{1]2(2(2]|13 22(2(12|2(0]|0]|2|2 1M 1M 17 110 | 64 30
3| 810719106003 |Citybabu M 1121112 [1[1]13 912(2|2]|0[0|2]2 11 9 13 75 |60 65
4 | 810719106004 |DhinakaranS [0(2(1|2|2[1]10 25(212|2(0(0]|2(1 10 0 16 108 |38 62
Gunasekaran
5 | 810719106005 |S 0[2]1]2]|2|o[10 23|2(2|2|0]0|2]2 11 11 19 | 100 164 77
6 | 810719106006 [Nishanth K 2[2]2[2]2]0 1712]2[2]0]2]2]2 11 11 18 73 |68 70
810719106007 |Nithya R 211212 9 25(0(0]2 10 8 12 108 |44 66
Raja Rajeswari
810719106008 |S 21| 2]2]2|13 252|2|2]2|2|2|2 12 12 20 |[123]76] 92
810719106009 |Vijei R 2(11212 10 241202 11 10 17 113 | 62 30
Cco Cco Cco C Cco Cco
CO NUMBER 111(1 (1 2 2(2|1212(3(3(3|3 44| 4 5|5\ 5 6 6 |6 6
AlA AlA AlA AlA AlA
BT LEVELS U|P|N|E R PIN|IE|C|R|U|P|N PIN| E PIN| E U AP (AN E
v Shankosir S Tang o
Ve /T RARL o Ay B
FACULTY HOD
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CARE COLLEGE OF ENGINEERING, TRICHY

DEPARTMENT : ECE

Unit Test I and Cycle Test I ANALYSIS

R2017: COURSE CODE & NAME:EC 8501 DIGITAL COMMUNICATION

Alive Shoanfrarg-
FACULTY

=, jw,p_i
HOD

FACULTY NAME: M.Shiva Shankari
QUESTION SECTION CO1 CO2 CO3 CO4 CO5 CO9
= = = = = = [
5;5 === 5;5 === g;;;:g
BT LEVELS [R,U,AP,AN.E,C]| ARSI IR E BRI R G B EF R S E R R E AR HE R EEFEEEEEEER
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2 | 810719106002 |Ajay Kumar K 28/ 726/ 0[0]0[61]69(88[ 4 [17{11]0 |0 [0][32[41{78/0[0]0[0[0]0[0]0[##[0]0o[0]ofo[o]ofo[##|0[o0]o[0][0]0][O0]o0 #|m#93
3 | 810719106003 |Citybabu M 14/ 7126/ 0] 0] 0[47]69|68] 4 [13/9[0]0]0[26[41|63[0]0]0[0]0]o[o|o]##olo]o[o]o]o[o|o]##{o]o]o[o]o0]o0]|0]o|#m#73
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6 | 810719106006 |Nishanth K 25/ 8 [13[ 0] 0] 0]46[69]67] 4 [20[11[ 0] 0] 0[35]41[85[0[0[0]0]o]o]ofo[##[o[o]ofo]ofofofo[##][o]o]o]o]o[o][o0]o][m]uss1
7 | 810719106007 |Nithya R 29{5[21/0]0[0]55/69[s80] 014/ 8|00 ][0]22[41][54]00[0]0[0[0]0]0[##|0[0f[0o]o]ofo]oo[#|o0]o]o0]o][0]0]0]o0 #|uu717
8 | 810719106008 |Raja Rajeswari S [33[7[27/0[0]0[67[69/97[ 4 [24[12{ 0] 0 [0 [40[41{98] 0 [0 [0 [0 [0|o[O0[o##[0]ofo[o]of[o[ofo[##|o[0[0]0[0] o000 |#|#|mls
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ATTAINMENT LEVEL : 60 E 60% STUDENTS SCORING MORE THAN SET TARGET (CLASS AVERA!
Cco 112|13|4(5]|6|7|8|9 L_270%STUDENTSSCORINGMORETHANSETTARGET(CLASSAVERAGE/PERCENTAGE)
Attainment % ##(78{0)0|0f(0|0|0O]|O ESO%STUDENTSSCORING MORE THAN SET TARGET (CLASS AVERAGE / PERCENTAGE)
£
Course Outcomes Attainment E
=
COl1 100 3
CcO2 78 2
C03 0 0
CO4 0 0
CO5 0 0
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CARE COLLEGE OF ENGINEERING, TRICHY

DEPARTMENT :ECE

Unit Test II and Cycle Test II Analysis

R2017: COURSE CODE & NAME: EC 8501 Digital Communication

FACULTY NAME: M.Shiva Shankari

QUESTION SECTION UT-II :: PART A UT-II :: PART B CT-II :: PART A CT-11 :: PART B
— > A~~~ ~ _ 2 o = — — _ 2 Es € YsS 8 8
QUESTION NUMBER 38|8|3|8|8pPBIBPHZE 153|338 & S| |3 SEEEEEE 2|2
[—) >
ALLOTTEDTED MARKS 202121212113 7 6l25/ 2 121222 13 13 14 14 S| S
(=]
COURSE OUTCOME 3l3l3l3lals 3 (3[3[3[3|4]|4]4 3 3 4 4 el S
A A o |
BT LEVELS |[R,U,AP,AN,E,C] RIRIRIUIR]|P AP|P|U R|U|U|(U|U AP AP U U
S.No| Reg Number | STUDENT NAME
1 (810719106001 |Adithya P olololo]2 6 |0]23| 2 |2|2|2]2 11 83142 56
2 810719106002 |Ajay Kumar K 2122|009 23 2 |2(2|0]1 10 11 100) 56 | 71
3 810719106003 |Citybabu M 2122|009 2201 |olo|1]1 8 6 98134 56
4 |810719106004 |Dhinakaran S 2122|208 9|22 6 68 (20 37
5 | 810719106005 |Gunasekaran S 2122|209 202 2|22 1 9 103] 56 | 72
6 | 810719106006 |Nishanth K ol2(1]2|0|4 23| 2 |2 2 9 85|30 49
7 |810719106007 |Nithya R o|l2]o|o]o|o 12| 2 |2 3 33|18 24
8 810719106008 |Raja Rajeswari S 20202129 23 2 |2|2|2]2 10 10 1081 60 | 77
9 810719106009 |Vijei R 21202120 23] 2 | 2|21 1 9 85|54 65
co CcO CcO CcO co
CO NUMBER 1l1(11|1]2]2|2| 2 |2|2|3|3|3|3]|3]|3 4|4l 4a|alals|s 6| 6| 6
ATA A ATA A
BT LEVELS ulp|[N|E|c|R|u|lP|AN|E|Cc|R|U|P|N|E]|C ulP|AN|E| c |R| U AP|AN| E
T . _ .
ﬂ{;m fﬁ'ﬁ-ﬂﬂ%‘a’“*-fd - T Tanye
FACULTY HOD
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CARE COLLEGE OF ENGINEERING, TRICHY
DEPARTMENT : ECE
Unit Test II and Cycle Test II Analysis
R2017: COURSE CODE & NAME: EC 8501 DIGITAL COMMUNICATION
FACULTY NAME:M.Shiva Shankari

QUESTION SECTION Cco1 CO2 €03 Cco4 Co5 =
BT LEVELS [RUAPANEC] | % |2|%|<|R[O(Q|IZE (= |5|Z|=|oR B X d=|=|2|2|=|oR BT d=(=|2|2|=|oR BT =5 |%]|= oz%éES§S§§
S.No] RegNumber | STUDENT NAME
1 | 810719106001 |Adithya P 0 [0{O(0|0(0|0|0|####(0]|0(0]|0(0]|0[0|0|#|4[#|6[0|0[0|#|#|#|O0|#[0]|0[0]|0(#|#[#]|0[0]|0(0|0[0|0|0|#|#|H#
2 | 810719106002 |Ajay Kumar K 0 ([0{0|0|O0[0[Q|O0O(##(0(0|0|0|0]|0|0|0|# |S|#|A#[0[(0(0|#|#H|#|0|#|0]|0|0|0|x|#|#](0(0(0[(0(0(0|0|0|#|#|#
3 | 810719106003 |Citybabu M 0 [0{O(0|0(0|0|0|####(0]|0(0|0(0|0[0|0|#|T|#|#|0|0[0|#|#|#|0|8[0|0[0|0[8|#[#|0[0]|0(0|0[0|0|0|#|#]|H#
4 | 810719106004 |Dhinakaran S 0 ([0{0|0|O0[0[Q|O0O(##(0(0|0|0|0|0|0|0|# |S8|#|#[0(0(0|#|#|#|/0]|0]|0]|0|0|0|0|0[|#[|0[(0(0O[(0O(0(0|0|0|#|#|#
5 | 810719106005 |Gunasekaran S 0 [0{O(0|0O(0|0|0|####[0]|0(0|0[0]|0[0|0|#|8[#|#|0|0[0|#|[#|#|O0|#[0]|0[0]|0[#|#[#]|0[0]|0(0|0[0|0|0|#|#]|H#
6 | 810719106006 |Nishanth K 0 ([0{0|0|O0[0[Q|O0O(##(0(0|0|0|0|0|0|0|#|S5|#|#[(0(0(0|#|#|#]|0]|2|/0]|/0|0|0|2(2(#[(0(0(0[(0(0(0|0|0|#|#|#
7 | 810719106007 |Nithya R 0 [0{O(0|0O(0|0|0|###[0]|0(0]|0(0]|0[0|0|#|4[#|5(0|0(0|#[#|#[0]0[0]0[0|0[0|0[#]|0[0]|0(0]|0[0|0|0|#|#]|H#
8 | 810719106008 |Raja Rajeswari S 0 ([0{0|0|O0[0[Q|O0O(#H#(0(0|0|0|0|0|0|O0|# |#|#|A#[0[(0(0|g|#H|#|0|#]|0]|0|0|0|5|#|#[(0[(0(0[(0(0(0|0|0|#|#|#
9 | 810719106009 |Vijei R 0 [0{O(0|0O(0|0|O0|##0]|0(0|0[0|0 (0|0 |#|#|#|#|0|0[0|#|[#|#|O0|#[0]|0[0]|0(#|#[#]|0[0]|0(0|0[0|0|0|#|#]|H#

No of Students Attended 9 1919191991919 91919(9[9({919(9[9[919(9[9[{9]19(9[9]19]19(9[9]9]19(9[9]9]19(9[9]9]19(9[9]9]|9(9[9]|9

ATTAINMENT LEVEL : 60 - 60% STUDENTS SCORING MORE THAN SET TARGET (CLA

co 1 12|3|4|5|6|7|8]| 9 —]]:70%STUDENTSSCORING MORE THAN SET TARGET (CLASS AVERAGE / PERCENTAGE)
Attainment % 0 |o|#|#|0|0|0|0O]| O ESO%STUDENTSSCORING MORE THAN SET TARGET (CLASS AVERAGE / PERCENTAGE)

Course Outcomes | Attainment £

CO1 0 0.1

CO2 0 0.1

CO3 78 2

Co4 67 1

CO5 0 0.1

Hiva Sbnrkurgs J: :r,u..-fn—ﬂ

FACULTY
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CARE COLLEGE OF ENGINEERING, TRICHY

DEPARTMENT : ECE

Model Exam Analysis

R2017: COURSE CODE & NAME:EC 8501 DIGITAL COMMUNICATION

FACULTY NAME: M.Shiva Shankari

QUESTION SECTION M1 - PART A M1 - PART B M1 - PART C ==
sl e I lele I el I e e |l el I e e |l el I el | el |2 el | |l |2 |2 k=:z =§§DEE
QUESTION NUMBER 3|3(|3|3|3|3|5|3|3 |3 gz g g g En So El Elw Sz Elw Elw S Elw E|x Sz EjT Ejx ST Ejx Ejw S Ejw Ejv Sw Ew Ele S Ee Ele S e EE EESEEF 3
o k70 Bl lele el Bl Tl el Bl Bl Il FEx =33
ALLOTTEDTED MARKS 20222 1 13 13 13 13 13 1 15 2|8
COURSE OUTCOME 20334 2 2 3 3 4 5
BT LEVELS [R,U,AP,AN,E,C] U|IR|R|U U U U U U AP
S.No| Reg Number STUDENT NAME
1 | 810719106001 |Adithya P 202212 12 1 13 70
2 | 810719106002 |Ajay Kumar K alola 11 8 A 1 47
3 | 810719106003 |Citybabu M 1l2]2]1 10 8 9 10 50
4 810719106004 |Dhinakaran S 2 2 8
5 | 810719106005 |Gunasekaran S 220211 10 9 1 12 62
6 | 810719106006 |Nishanth K 2 8 7 10 13 38
7 | 810719106007 |Nithya R 3 7 2 17
o . 1 1 59
8 | 810719106008 |Raja Rajeswari S 212 2 9 12
9 | 810719106009 |Vijei R 2 9 10 12 37
0 co co co co
CO NUMBER 11112 3(3[3|3|4|a|a|a|a|a|5]|5]5 6 8|88 9
BT LEVELS AN|E|C|R AP|AN|E|c|R|u|AaP|AN|E|C|R| U |AP U U |AP|AN R

.-@{J-Lm r; fa ﬁJ?le"‘ﬂ*‘
FACULTY

7 Tany e
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CARE COLLEGE OF ENGINEERING, TRICHY

DEPARTMENT : ECE

MODEL EXAM ANALYSIS

R2017: COURSE CODE & NAME: EC 8501 DIGITAL COMMUNICATION

FACULTY NAME: M.Shiva Shankari

QUESTION SECTION cot1 co2 co3 Co4 COo5 2
BT LEVELS [R,U,AP,AN,E,C]| % 2|24 ;‘;555; o|%|%|= ggggsg o|% (%= ;‘;555; o|%|%|= ggggsg < imog‘;géigg
S.No.| Reg Number S"l;i]ﬁENT
1 | 810719106001 |Adithya P 4 10(13[0]0]|0]|,,|17|# 0 |16/0 0|00 [17(94[4|11{0]0]|0]|0| |17[88|0 [17[12/0 |0 |0 |,4|32|91 120000/, [17]94]41
2 | 810719106002 |Ajay Kumar k 3 |o(t0fofo]o| l17{76|0 12[ 0|00 |0|,[17|71(2]8]0 0 0]0]|  [17[59[0]|6[0[0]0 6 |17]35 22{0(00],,[326928
3 | 810719106003 |Citybabu M 2 [of11{o|o]|o]|,[17|76|0 (110 |00 |0, [17]65[ 4|8 0]0]|0]|0| 17|71/ 0 10[0[0|0]|0]|, [17]59 20{0]0|0]|,[32]63]29
2+ | 810719106004 |Dhinakaran S 0 [0]|2]0]o0 ,|26] 8 2(0(0]0 S| 2|#|ofofofo]o ol 0|#|0fo]o]o]0 ol 0 |## 6|0|0f0] |2821f4
s | 810719106005 |Gunasekarans | 4 |0 [11[0 [0 [0 | ,c|17(88] 014|000 |0 | 17(82/ 4 9 0|0 0|0 ,,[17|76|0 |14/0 |0 |0 0|  I17(82 2310 (0| 0]|,,[32]84]37
¢ | 810719106006 |Nishanth K 0 [0]o]o]o ol 0|#|of10j0]ofolo]| |15(67[0]7[0f0]0 S |13]54[ 0 [10{ 0|0 00| |13[77 24{0|0|0],,[288623
7 | 810719106007 |Nithya R 0 [of4]0]0 J|13[31] 05000 s [13[38[0]7]0]0]0 S |13[s4{0]0]0f0]0 ol 0 |# 6{0[0]0] 282110
8 | 810719106008 |Raja Rajeswaris | 2 | O |11[ 0] 0|0 | 5{15/87| 013/ 0 0] 0 0| 5|15(87| 291 0[0 |0 0], |15/73]0 16/ 0|0 0|0 | 117]94 22{0|0|0],[32]8135
o | 810719106009 |Vijei R 2 [0|2]0]o0 2 |15]27| 0 |1fofofofof, f15[73[0|10{0|0|0]|0]| ([13/77|0 (0 0 00 ol 0 |# 24{0 (0| 0],,[32]75]|22
No of Students Attended 9 |9|9]9]9 999 9l9f9]9 91919 991919 9[99 919]9]9 999 9l9lol9o]9]9]|9
ATTAINMENT LEVEL - 60 1 |60% STUDENTS SCORING MORE THAN SET TARGET (CLASS AVERAGE / Pt
. 1 |2[3|4fs 7|89 E70%STUDENTSSCORINGMORETHANSETTARGET(CLASSAVERAGE/PERCENTAGE)
Aftainment % 56 |89|56(44[78/ 00|00 13 |50% STUDENTS SCORING MORE THAN SET TARGET (CLASS AVERAGE / PERCENTAGE)
Course Outcomes Attainment g E
col 56 0.1
co2 8 3
co3 56 0.1
coa 44 0.1
cos 78 2
Mt Sharkiosi sy T Tyt

FACULTY

HOD/ECE
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CARE COLLEGE OF ENGINEERING, TRICHY

DEPARTMENT : Electronics and Communication Engineering

END SEMESTER RESULT ANALYSIS

R2017: COURSE CODE & NAME: EC8501 Digital Communication

FACULTY NAME: Mrs.M.ShivaShankari

ATTAINMENT LEVEL 60
ALLOTED MARKS 100
S.No Reg Number STUDENT NAME GRADE
1 810719106001 Adithya P A
2 810719106002 Ajay Kumar K A
3 810719106003 Citybabu M U
4 810719106004 Dhinakaran S A
5 810719106005 Gunasekaran S A
6 810719106006 Nishanth K A
7 810719106007 Nithya R A
8 810719106008 Raja Rajeswari S A
9 810719106009 Vijei R A
(0] 100 0
A+ 90 0
A 80 8
B+ 70 0
B 60 0
U LESSTHAN 50 1
UA UA 0
No of Students Attended 9
ATTAINMENT % 89
Course Outcomes ATTAINMENT LEVEL
Col1 3
cO2 3
CO3 3
CO4 3
CO5 3
Sliva Fharkaligs T Janest

FACULTY

HOD
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CARE COLLEGE OF ENGINEERING, TRICHY

DEPARTMENT : Electronics and Communication Engineering

R2017: COURSE CODE & NAME: EC8501 Digital Communication

FACULTY NAME: Mrs.M.Shivashankari

Course Outcome Attainment (R2017)

Direct
COURSE

OUTCOME | A1 | A2 |[MODELjInternal Univ

Indirect

CO Attiainment =

((Internal*0.20+U

niv¥*0.80)*0.70+In
direct*0.30)

CO1 3 0.1 0.1 1 3 2.78 2.65
CO2 2 0.1 3 2 3 2.78 2.79
CO3 0.1 2 0.1 1 3 2.56 2.59
CO4 0.1 1 0.1 0 3 2.56 2.45
COS 0.1 0.1 2 1 3 2.56 2.59

Mapping course outcome with

rogramme outcomes:

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2
co1 2 2 2 2 2 2 2 2
CO2 3 3 2 2 2 2 1 1
Co3 3 3 2 2 2 1 1 1
CO4 2 2 2 2 3 3 1 1
CO5 2 2 3 3 2 1 1 1
PO ATTAINMENT:

CO/ PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2
co1 1.77 1.77 1.77 1.77 1.77 1.77 0.00 0.00 1.77 1.77 0.00 0.00 0.00 0.00
CO2 2.79 2.79 1.86 1.86 1.86 1.86 0.00 0.00 0.93 0.93 0.00 0.00 0.00 0.00
Co3 2.59 2.59 1.72 1.72 1.72 0.86 0.00 0.00 0.86 0.86 0.00 0.00 0.00 0.00
CO4 1.63 1.63 1.63 1.63 2.45 2.45 0.00 0.00 0.82 0.82 0.00 0.00 0.00 0.00
CO5 1.72 1.72 2.59 2.59 1.72 0.86 0.00 0.00 0.86 0.86 0.00 0.00 0.00 0.00

AVERAGE PO 2.10 2.10 1.91 1.91 1.91 1.56 0.00 0.00 1.05 1.05 0.00 0.00 0.00 0.00

E{Lw« .}?'A..ﬁnﬂ‘iv-:-"‘]" J- j""‘fw

FACULTY HOD/ECE
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Branch: ECE

Faculty In-charge:M.Shiva Shankari

CARE COLLEGE OF ENGINEERING
(Approved by AICTE and Affiliated to Anna University, Chennai)

27, Thayanur, Trichy — 620009

Department of ECE
Course End Survey

Course Code & Name: EC 8501 DIGITAL COMMUNICATION

Semester: V Sem

Academic Year: 2021-22, Odd

Student
Course Outcome 1 2 3 4 5 6 7 8 9 Average
CO1 3 2 2 3 3 3 3 3 3 2.8
CO2 3 2 2 3 3 3 3 3 3 2.8
CO3 2 2 2 3 3 3 3 2 3 2.6
CO4 3 2 2 3 3 3 2 3 2 2.6
CO5 3 2 2 3 3 2 2 3 3 2.6
Aliva Fhonkaird- 7 Tany et
Faculty HODJ/ECE
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CARE |[=m=

C:DLLEGE OF ENGINEERING

LAppmved by AILLE and Attilaled 1o appg Unaversaty, Lheanai)
37, Thayranur, Trichy - 670008

IDENT

Drear Student,

Her are some questions for which we expect your unbiased, imparial and :
This is 16 know your individual epinion on the effectiveness of the clazses handled l;‘:m:mu
faculty and also his / her readiness to help you in developing vour career and pemmaality.

Deparment |Elu'imln and Communication Englaesring Aesdemic Year 2021-2022 [ Semester v
2 [}
£
Faculty Name: T g % i ig : §
: 3 : 73 i% 23
£ £ E i if
Subject Code and Name: X 3 s a
5 £3 : 3 i
" - = - = r | ]
sEF E ti iE 3 R S E
mEg 'E-E ﬂ'ml! L€ ¢ i ""E
8h | g3p | gdl | i | B3 | Eid
5 BE~ " & RS 8y | 3 : 8
l ' 5. No. Quesiions Select the Marks in (ke lollawing Table with the grades § - Excellent, 4 - Very
— Cood.3-Good, 2 - Satisfactory. 1 - Fair
I |Does the faculty come prepared on lessons?
5 L =Y Y 5 5
2 Decs the faculty present te lessons clearty and
" Jorderty?. S 5 5 5 5 =y
3 Lh.gull.iuﬁaﬂ!yqsukws'mﬂu voiee clarty and ]
eliective bady language? . s = 5 = 5
Fi Is the Bculty capable of keeping Ihe class under
diszipline ind control? c G 5 =1 =
5 |Dossthe fuculty command students’ altention and
1| BT TESpRnse b students” doubiy and questions? =) =1 = o e (S
G Dot the faculry possess depth of knowledge in
|subjecr? i g 5 g = = 5
g [Poesthe Eeculty show readiness to give wssignments ; W
o improve the sidies? - =1 o 5 = 7
g |1 Ine facully avatlable outside class hours o clarify
° |dsubis if requested to by students? 5 5 5 S 5 -
Dods he faceltrhelp Lhe students (o clear the doubts
9 land guide them for e successfil completion of the —
prae I_il:li programme? 5 5 5 5 5 5
Drees X ] i
. 13 ces the Facully st the black board effectively? E [~ c = = 5
i
L1 |I= the foculty regular and punciual? -
Tl [ 5 ) 5 = 5
5 i il
12 [Docs tee facully come vith neal dress and pasture? =" = 5 = = =
13 Does the faenley insitl on keeping the records up to
date and e 5 5 = = B 5
14 Lres the facuily take interest in maintaimng discipling
anywhere in the collese premises? = 5 5 5 =3 l 5
15 (e the fazulty remind you about your responsibility
10 1 inatitution? =1 B il 5 )
16 Do you Mined the Beulty uniiased end openminded in L
_'ndgc_m_v.'_rl? : 5 b7 5 =) 5
17 |Doyou find the faculty patierd and considernte? L; i 5 L= = E
I8 Do you find the faculty fmgart izl arsd honest in paper
valuation and peonal remark making? 5 = 5 b= E:r.
o (D o find the faculty inspiring, in the clas os well as E
auiside’ 5 i = = = S
Dxa vou find in the facudty, o true friendly suppart with - o
o elderty affeclion? 22 = 5 S e i
[Total Marks: 1O 152 ' ho fhid (oo | JoV

iy B
Dale : }T‘}\_ﬂ'? Bignature ol the HOT ]
e
g3




Diear Student,

Here are some questions for
This is to know your individ
faculty and alse his /her rea
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STUDENT FEEDBACK ON FACULTY

which we expect your unibimsed, impartinl
al gpinion on the effactiveness of the o
dinezs o help you in developing your

CAMEEr and persomality.

Deparment 'IF.'hdmlu sod Communication Englnesring

Freulty Name:

1

Prla. B Phgrpal nbiy

Attilistedt b Anng Unayersiry, Chenna)

ard apen-minded answer.
lases handled by your

Academic Year

2021-202%

L

ML

MrRShlek
Imsom, AFTI

Subjeet Code and Mame: -

i

@ |sre

Questions

Stelect tie harks Tn B Tollawing Table wilh Tos prad

ECA%L Computer

i

Dipanbradan

£
:

-

Thow Sigmal
Fraceming

QCER1- Afr

mllerdan amd Cantrol

Engimtering

Gml

3 = Good, 3 . ¢

Doss the faculty come prepared on lessons?

5

Satisfaglary, 1

L 4]

i
m
.
-
A
|

L)
ub 4 - Very

Does the ﬁcuhpr#mlmhwud:utym
anderly?

Dnuhhlﬁtpﬂkhlhﬂuwium-iyud
effetive body language?

s the facuilty capable of kecping the clazs tder
disciplng and control?

Does the ficulty command students" attention and
RIVE response o students’ doubts and questions?

Doed Lk faculty posscaa depth of knowkedge in
subjeet? ;

Dioes the Biculty show resdiness o EiVe B53i pnmeniy
i improve the studjei? .

[s the fuzully avallable outside class hors to clarify
doubts IFrequested 1o by students?

[L2es the faculty help the sudents to chear the doyba
el guit#e them for the successill completian of the
practical programme?

Dxers the fieu ity use the Back board elfeciively?

I= ke focully regular and punctual]

Daes the fuculty come with neal dress and prasture?

Docs the fculty insist on keeping Ihe recards up ta
dote and neat?

Does the facully lake interest in maintaining d iscipline
fnywhers in the college premisest

Drocs the faeulty remind you sbout Your responsibilily
Lo Lhe ins it ulir?

D yous find thes fxcul by unbinsed and open minded in
ndpEmenl® :

|Dl:':-w find the: fuculty patient and considerate]

ID;}:.'nu find the faculty importisl and honest in paper |
valualion and personal remark making? -

Do you find the faculey fﬂ:p_il.'i.l:g in the class s wzll as
s pde?

B F T o oo |+ rmmi-‘uﬁr“*‘mlg

Dka you fird in I.Tl-clh‘.ulty,:mfrimdlynppmuih
elderly aifectionT

5
Ly
5
5
&

) [oy |0 i*r?q\(qwb](ﬂq-r-#ﬂm]vqm;?

T e [o]9[ en fy fy [orfer o o [
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O\ o -7 [ ol [ FAEF g lx e e

Date:

[Tatal Marks:

5
B
5
5
oY
8
5
5
N
5
b
g
5
&

X

q

fla]
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Dear Shaden,
Tere are some quastitns for which
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e expect Yeur unbiased, imparfial and open-minded answer,

t& kawarw your individual opinion oo the sffectiveness of the clisses handled by wour

end abeo his £ ber read inew:

to hedp you in developing your earser 4ng persomality,

ENGINEERING

thibated to Agng Universiby, Lhenna)

Deparment  [Flect romies and Commumication h!ﬁg

Faculty Name:

el P D i L
hmd

Academic Year

212021 | &

i

Er

M Llecinihn

M K Ruhivhe
hamrl

E !

Imam. AFTIvE

Subject Code 2nd Name;

ECEsig.
Cammwnaizaiim
ol 10T

i
K
]
i
£
<

|
i

i

T Shyread
Froceasing
ECESCL- Digliad || MM Ehbvashan

Cammua sl om
GEMTT- Tl Rir S Maheshwa

rusilry Mamnpemeend | e, APSech

ECHSSY Tarrrts-

FAS - Al

E
1
|

Engiabiring

Lr.8

. 5. Nn,

Craestions

Select the Marks In the folawing Table with (he grades:s -

Good

3 - Good, 2- Sabisfactory, 1 - Fair -

Excellent, 4 - Very |
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From

MLShivi Shankari,

Assistont 'rofessor,
Department of ECE,

CARE College of Engineering,
Trichy-G20009

To

The Principal,
CARE College of Engineering,
Trichy-6200009

Thraugh The Head of the Departinent, ECE

Bespected Madam,

Sub: My Feedbuck on EC 8501 Digital Communication, Fifth semester, AY 2021-22 for
forthcoming academic year,

[tis herewith brought to your kind attention that I have ha ndled EC B501 Digital Communication, Fifth
semester 2019-2023 batch in the Academic year 2021-22 Odd Semester. [n this regard, | wish ta convey my
feed back to the forthcoming academic vear as follows:

*  This subject consisls of 8084 Theory and 20% problems. Hence, | have shared many video tutorials in
connection with the subject as it s laboratory oriented also,

*  Thesubject also includes mare mathematical equations later on | made a revision of online class topics
in black board methodology also.

*  This subject is related to laboratory so most units are related with the thearetical concepls.

* To ensure the sludents understanding, 1 salved more wtorial problems in group and gave assignments
for better understanding

" Also given meq practice for better conceptual analysis

Suggestion to the forthcoming semesters:
*  Swmdents faced many issues due to anline elasses in understanding the technieal concepts. So different
activity based warksheets and quiz can be canducted afien 1o understand the basic concepts as they are
lagging in basics. So in forthcoming semesters we can rectify those issues in o right planning way.

Thanking vou, Yours Sincerely,

Place: Trichy
Date: 20.12.2021 ({M.Shiva Shankari)
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