EC8395 COMMUNICATION ENGINEERING LETPC 3003
OBJECTIVES:

v To introduce the relevance of this course to the existing technology through
demonstrations, case studies, simulations, contr-ibuti?ns of scientist, nationgl/intemational
policies with a futuristic vision along with socio-economic impact and issues
To study the various analog and digital modulation techniques

v To study the principles behind information theory and coding

v To study the various digital communication techniques

UNIT I ANALOG MODULATION 9
Amplitude Modulation — AM, DSBSC, SSBSC, VSB — PSD, modulators and demodulators —
Angle modulation — PM and FM — PSD, modulators and demodulators — Superheterodyne
receivers

UNITII PULSE MODULATION 9

Low pass sampling theorem — Quantization — PAM — Line coding — PCM, DPCM, DM, and
ADPCM And ADM, Channel Vocoder — Time Division Multiplexing, Frequency Division
Multiplexing

UNIT Il DIGITAL MODULATION AND TRANSMISSION 9
Phase shift keying — BPSK, DPSK, QPSK — Principles of M-ary signaling M-ary PSK & QAM —
Comparison, ISI — Pulse shaping — Duo binary encoding — Cosine filters — Eye pattern,
equalizers

UNIT IV INFORMATION THEORY AND CODING 9
Measure of information — Entropy — Source coding theorem — Shannon-Fano coding, Huffman
Coding, LZ Coding — Channel capacity — Shannog-Hartley law — Shannon’s limit — Error control
codes — Cyclic codes, Syndrome caleulation — Convolution Coding, Sequential and Viterbi
decoding

UNIT V SPREAD SPECTRUM AND MULTIPLE ACCESS 9

PN sequences — properties — m-sequence — DSSS — Processing gain, Jamming — FHSS -
Synchronisation and tracking — Multiple Access - FDMA. TDMA, CDMA




Text books

T1: Taub & Schiling “Principles of communication systems™ Tata McGraw hill 2007.

T2: S. Haykin “Digital Communications” John Wiley 2005

Reference Books I

R1: B.P.Lathi, “Modern Digital and Analog Communication Systems”, 3rd edition, Oxford University Press, 2007
R2: H P Hsu, Schaum Outline Series — “Analog and Digital Communications™ TMH 2006.

R3: B.Sklar, Digital Communications Fundamentals and Applications” 2/e Pearson Education 2007 Simon
Haykin,”Communication Systems”,Fourth Edition Tata McGraw Hill.

R4: K.Muralibabu, “Communication Engineering” Lakshmi Publications,2013
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Course Prerequisite To introduce the fundamental concepts of modulation & transmissions.

CO1: To introduce the relevance of this course to the existing technology through
demonstrations, case studies, simulations, contributions of  scientist,
national/international policies with a futuristic vision along with socio-economic
Course Objectives (CO) impact and issues

CO2: To study the various analog and digital modulation techniques

CO3: To study the principles behind information theory and coding

CO4: To study the various digital communication techniques

EC 8395 COMMUNICATION ENGINEERING LTPC 3003

UNITI ANALOG MODULATION 9
Amplitude Modulation — AM, DSBSC, SSBSC, VSB — PSD, modulators and demodulators — Angle modulation
_ PM and FM — PSD, modulators and demodulators — Superheterodyne receivers

UNITIL PULSE MODULATION 9
Low pass sampling theorem — Quantization — PAM — Line coding — PCM, DPCM, DM, and
ADPCM And ADM, Channel Vocoder — Time Division Multiplexing. Frequency Division Multiplexing

UNIT 111 DIGITAL MODULATION AND TRANSMISSION 9
Phase shift keying — BPSK, DPSK, QPSK — Principles of M-ary signaling M-ary PSK & QAM —
Comparison, ISI — Pulse shaping — Duo binary encoding — Cosine filiers — Eye pattern, equalizers

UNIT IV INFORMATION THEORY AND CODING 9:
Measure of information — Entropy — Source coding theorem — Shannon-Fano coding, Huffman

Coding, LZ Coding — Channel capacity — Shannon-Hartley law — Shannon’s limit — Error control

codes — Cyclic codes, Syndrome caleulation — Convolution Coding, Sequential and Viterbi
decoding

UNIT V SPREAD SPECTRUM AND MULTIPLE ACCESS 9
PN sequences - properties — m-sequence — DSSS - Processing gain, Jamming — FHSS -

Synchronisation and tracking — Multiple Access— FDMA, TDMA, CDMA




Related Website URLs

W1: www.electronicslab.info/files/cce23 10/Amplitude¥20modulation.pdf
W2: nptel.ac.in/coursesAIT -MADRAS/Principles_of.../pdfs/l_8.pdf

W3: yoonc01.tistory.com/attachment/fk1 00000000032.ppt
W4:https://www.youtube com/watch?v=CVVOTvNK6pk

W5 :https://www.youtub_e.com/ watch?v=PpsETvNKL 0

Related Video Course
Materials (min. 4 no.s)

V1: videolectures.net>top>computer science>Information Theory.
V2: nptel.ac.in/courses/117101053/

V3: nptel.ac.in/courses/117105085/

V4: https://www.yout_q;be.com/watch?v=uXLLQYKet—E

V5: Wl https://www.youtube.com/watch?v=sPRMjSﬁncs

Expected Course Outcome
(ECO)

At the end of the course, the students should be able to:

ECO1: Design AM communication systems.

ECO2: Design Angle modulated communication systems

ECO3: Ability to understand and analyse, linear and digital electronic circuits.
ECO4: Analyze the noise performance of AM and FM systems

Mapping of CO & PO(Specify the PO’s) - (Fill the colis with the legend ziven belaw)

501 |PO2 _|PO3 |PO4 |PO5 |POs |PO7 |PO8 [PO9 |POL0 [POIL | POI2
COl | A3 | DI H3
co2 | A1 | D2 H3
CO3 A2 H,2 H3 A2
CO4 | B2 D.2
Co5 | B, C4 | Rl
CO6 F2 G2

Bridging the Curriculum

BCG1: Frequency Division Multiplexing

Gap BCG2: Spectral Charagteristics of Periodic and Non-Periodic Signals
(Additional Topics beyond | BCG3: Lempel-Ziv (LZ) coding
syllabus / Seminars /| BCG4: Power spectrum and Error performance in fading channels
Assignments) BCG 5: Modulation Schemes using Virtual Lab
T1: Taub & Schiling “Principles of communication systems” Tata McGraw hill
Text books 2007.
T2: S. Haykin “Digital Communications” John Wiley 2005
R1: B.P.Lathi, “Modern Digital and Analog Communication Systems”, 3rd
edition, Oxford University Press, 2007
R2: H P Hsu, Schaum Outline Series — “Analog and Digital Communications™
TMH 2006.
Reference Books

R3: B.Sklar, Digital Communications Fundamentals and Applications™ 2/e
Pearson Education 2007 Simon Haykin,”Communication Systems”,Fourth Edition
Tata McGraw Hill.

R4: K.Muralibabu,
Publications,2013

“Communication Engineering” Lakshmi
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UNIT I-ANALOG MODULATION
1 Introduction ™ 88 BB 1 1
2 AM — Freguency spectrum — vector T2 90 BB 2 3
representation
3 DSB/SC T2 94 BB 1 4
4 SSB T2 98 BB 1 5
5 |VSB g2 100 BB 1 6
6 PSD. Modulators & demodulators T2 102 BB 2 8
7 Angle modulation-PM & FM T2 107 BB 1 9
8 PSD. Modulators & demodulators T2 109 BB 1 10
9 Superheterodyne receivers T2 128 BB 1 11
10 | Revision:SSB,VSB,DSB - 1 12
UNIT 1I-PULSE MODULATION
11 | Introduction T2 183 BB 1 13
12 | Low pass sampling theorem — 2 193 BB 5 15
Quantization
13 | PAM & PCM T2 188/201 BB 1 16
14 | Line coding T2 204 BB 1 17
15 | DPCM & DM T2 227/218 BB 2 19
16 | ADPCM & ADM T2 229/232 BB & 21
17 | Channel Vocoder T2 Notes BB 1 22
18 [ TDM T2 211 BB 1 23
19 | FDM T2 105 BB 1 24
20 | Revision:PWM,PCM,PPM 5 1 25
UNIT 111 -DIGITAL MODULATION AND TRANSMISSION
21 | Phase shift keying — BPSK T2 349 BB 1 26
22 DPSK T2 414 BB 1 27
23 ﬁf-’:rl; l:Sl;’mclples of M-ary signaling 2 354/365 BB 1 28
24 | QAM & its comparision i) 369 BB 1 29
25 | ISI- Pulse shaping T2 259 BB 1 30
26 | Duo binary encoding T2 270 BB 1 31
27 | Cosine filters T2 Notes BB 1 32
28 | Eye pattern T2 293 BB 1 33
29 | Equalizers T2 Notes BB 1 34
UNIT 1V- INFORMATION THEORY AND CODING
30 | Measure of information — Entropy l T2 \ 567 l BB l 1 l 35
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31 | Source coding theorem — Shannon—| T2 574 BB 1 36
Fano coding
32 | Huffman Coding & LZ Coding T2 578 BB 2 38
33 | Channel capacity — Shannon-Hartley | = T2 587/597 BB 2 40
law — Shannon’s limit theorem
34 | Error control codes — Cyclic codes, T2 626/64I BB 2 9
Syndrome calculation : i
35 | Convolution Coding T2 654 BB 1 43
36 | Sequential & Viterbi decoding T2 661 BB 1 44
UNIT V-SPREAD SPECTRUM AND MULTIPLE ACCESS
37 | Introduction T2 479 BB 1 45
38 | PN sequences & Properties 2 480 BB 2 47
39 | M-sequence, DSSS — Processing gain T2 490 BB 2 49
& jamming
40 | FHSS — Synchronisation and tracking T2 499 BB 1 50
41 | Multiple Access — FDMA T2 513 BB 1 51
42 | TDMA T2 547 BB 1 52
43 | CDMA T2 549 BB 1 53
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