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Electrically small antennas
There are many different types of planar antennas - microstrip antennas, suspended
plate antennas, coplanar waveguide (CPW) antennas, planar monopole antennas, and
planar inverted-L and inverted-F antennas (PILAs and PIFAs). In this seminar the focus
will fall on planar electrically small antennas (ESAs). ESAs have been investigated
extensively over the years. An electrically small antenna can be defined as an antenna
with physically small dimensions relative to its wavelength. ESAs have the potential to
be used in a wide variety of applications and this has led to a resurgence of interest in
ESA technologies. While ESAs can exhibit high quality factors, narrow bandwidths and
high impedance mismatches, several advances in antenna design technologies have
been made that address these challenges. For example, ESAs are widely used with
artificial materials to improve their bandwidth and radiation patterns.
The seminar should focus on the theory, principles and challenges of ESAs, as well as
how the methods proposed in current literature to address the limitations of ESAs.
Topics to address can include the Chu-Harrington limit, the Harrington bound, the use of
metamaterials for gain, efficiency and bandwidth improvement and miniaturization and
the Fano-Bode limit.
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Fig. 2 Metamaterial-inspired
CPW‐fed compact antenna.
See [1] for further details.

Fig. 1 Short dipole

Fig. 3 Example of fractal
ground plane pattern.
See [2] for further details.

b)
Fig. 4 Electrically small
slot antenna. See [4] for
further details.

a)
Fig. 5 a) Simulation model of mushroom electromagnetic
bandgap (MEBG) unit cell b) Multilayered structure of 6×6
MEBG antenna with SL-to-GCPW feed. See [3] for further
details. © Akanksha Bhutani (IHE)
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