DISCIPLINE SPECIFIC ELECTIVE COURSE :

Communication Systems (INDSE5B)
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Learning Objectives
The Learning Objectives of this course are as follows:

e Understand basic elements of a communication system.
e Analyze baseband signals in time and frequency domain.
e Understand various analog and digital modulation/demodulation techniques

along with their performances in various transmission environments.

e To understand working of radio receivers and transmitters

Learning outcomes
The Learning Outcomes of this course are as follows:

e Learn in detail about the various components of communication systems like
transmitter, modulator, channel, and receiver
e @Gain in-depth knowledge of analog (amplitude, frequency, and phase) and
digital modulation and demodulation techniques
e Understand different multiplexing techniques for efficient utilization of
available bandwidth
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SYLLABUS

Unit-1 (10 hours)
Basic communication system: Block diagram, Noise, Analog and digital
communication, Types of communication systems: optical communication, cellular
communication and satellite communication, LAN

Unit-2 (11 hours)
Amplitude Modulation, Frequency and phase modulation: Definition - AM waveforms
- Frequency spectrum and bandwidth - Modulation index - DSB-SC, SSB-SC, Vestigial
SB - Comparison and application of various AM schemes, Definition-Relationship
between FM & PM - Frequency deviation - Spectrum and transmission BW of FM,
comparison of AM and FM systems.

Unit-3 (12 hours)
Radio Transmitter and Receiver: AM transmitters-High level and low level transmitters
- SSB transmitters - FM transmitters - Block diagram. AM receivers-operation -
performance parameters - Communication Transceivers - Block diagram - SSB receiver
- FM receivers - Block diagram.

Unit-4 (12 hours)
Digital Communication: Pulse Analog Modulation: Sampling theorem, Errors in
Sampling. Pulse Amplitude Modulation (PAM), Time Division Multiplexing (TDM).
Pulse Width Modulation (PWM) and Pulse Position Modulation(PPM). Generation and
detection of PAM, PWM, PPM, PCM- Need for digital transmission, Quantizing,
Uniform and Non-uniform Quantization, Quantization Noise, Companding, Coding,
Digital Formats. Decoding, Regeneration, Transmission noise and Bit Error Rate.
Differential Pulse Code Modulation, Delta Modulation, Quantization noise, Adaptive
Delta Modulation.

Practical component: (30 hours)
1. Study of Amplitude Modulation and Demodulation

Study of Frequency Modulation and Demodulation

Study of Single Side Band Modulation and Demodulation

Study of AM Transmitter and Receiver

Study FM Transmitter and Receiver

Study of Pulse Amplitude Modulation

Study of Pulse Width Modulation

Study of Pulse Position Modulation

Study of Pulse Code Modulation
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Essential/recommended readings
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Electronic communication systems- Kennedy, 3rd edition, McGraw

international publications
Principles of Electronic communication systems — L. E. Frenzel, 3rd edition,

McGraw Hill

. Modern Digital and Analog Communication Systems, B. P. Lathi (2nd Edition).
. Communication systems, R.P.Singh and S.D.Sapre 2nd edition TMH 2008

Advanced electronic communications systems — Tomasi, 6th edition, PHI

. L. W. Couch Il, Digital and Analog Communication Systems, Pearson Education.
. T.G.Thomas and S. Chandra Sekhar, Communication Theory, Tata McGraw Hill.

Suggestive readings

Note

H. Taub and D. Schilling, Principles of Communication Systems, Tata McGraw
Hill

W. Tomasi, Electronic Communication Systems: Fundamentals through
Advanced, Pearson Education

. S. Haykin, Communication Systems, Wiley India.

Examination scheme and mode shall be as prescribed by the Examination

Branch, University of Delhi, from time to time.
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