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Abstract

Design Method of Multiport MIMO
Antenna in Bilaterally Symmetric

Conductor based on Characteristic
Mode Theory

Dong—Woo Kim
Department of Electrical and Computer Engineering
The Graduate School

Seoul National University

In this paper, we propose a multiport MIMO antenna design
method based on the characteristic mode theory. More specifically,
a methodology for designing a conductor with one axis of symmetry
as a multiport MIMO antenna is presented.

The development of MIMO communication technology requires
multiple independent antenna designs within a defined space. The
characteristic mode theory provides orthogonal resonance modes in
a given conductor, and it is known that by using these orthogonal
properties and a mode decoupling network, a MIMO antenna can be

designed. However, as the number of antennas increases, a mode

40



decoupling network requires a complex design. Therefore, this
paper proposes a multiport MIMO antenna design method using
bilaterally symmetric conductors. More specifically, since a simple
mode decoupling network implementation relies on the design of the
coupling element that excites the characteristic mode, a design
method for the position and shape of the coupling element is
proposed.

To verify the proposed design methodology, a 3—port MIMO
antenna for a biomimetic drone operating in the 2.4GHz—ISM band
was fabricated and measured. This antenna has a size of 50 mm
61.5 mm 10 mm and is designed using FR—4 single layer substrate.
As a result of the measurement, the mutual coupling provides a
coupling as low as —20 dB or less, and the envelope correlation
coefficient, which is an index indicating the correlation between the
antenna patterns, is less than 0.001, which is suitable for MIMO

communication.

Keywords : Bilateral symmetry, characteristic mode theory, MIMO

antenna, mode decoupling network
Student Number : 2015—22776
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