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Objectives The objective of this course is to provide an in-depth understanding of modern antenna concepts, 
and practical antenna design for various applications. 
This course will explain the theory of different types of antennas used in communication systems. 
Starting from the basic antenna parameters, the course will discuss various types of antennas 
including the planar Microstrip antennas. 
 

Contents of the 

course 

(With 

approximate 

break up of 

hours) 

Fundamental Concepts: 
Physical concept of radiation, Radiation pattern, near-and far-field regions, reciprocity, directivity 
and gain, effective aperture, polarization, input impedance, efficiency, Friis transmission 
equation, radiation integrals and auxiliary potential functions.                                           (7) 
Radiation from Wires and Loops: 
Infinitesimal dipole, finite-length dipole, linear elements near conductors, dipoles for mobile 
communication, small circular loop.                                                                               (6) 
Aperture and Reflector Antennas:  
Huygens' principle, radiation from rectangular and circular apertures, design considerations, 
Babinet's principle, Radiation from sectoral and pyramidal horns, design concepts, parabolic 
reflector and cassegrain antennas.                                                                                  (7) 
Broadband Antennas: 
Log-periodic and Yagi antennas, frequency independent antennas, Helical and Biconical antenna 
broadcast antennas.,Spiral antenna                                                                                 (7) 
Microstrip Antennas: 
Radiation mechanism, parameters and applications of  microstrip antennas, feeding methods, 
methods of analysis, design of rectangular and circular patch antennas. Impedance matching of 
microstrip antenna                                                                                                       (7) 
Antenna systems and measurements: 
Receiving properties of antenna, Antenna noise and temperature, Gain measurement, polarization 
measurement, field intensity measurement, Antenna range 
Introduction and concept of antenna arrays. 
Case study on practical microstrip patch antenna for personal wireless communications consistent 
with the frequencies assigned by FCC.                                                                             (8) 
 

Textbook 1. C. A. Balanis, "Antenna Theory and Design", 3rd Ed., John Wiley & Sons., 2005. 
2. W. L. Stutzman, and G. A. Thiele, "Antenna Theory and Design", 2nd Ed., John Wiley & 

Sons., 1998. 
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