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Planar Multilayered Antennas
Theoretical Information
FEKO uses a full wave formulation which enables accurate predictions of the coupling,
near fields, far fields, radiation patterns, current distributions, impedances etc. Special
Green's functions for planar multilayered media are used.  The formulation, and the
implementation thereof, enables the analysis of arbitrarily oriented metallic surfaces
and wires. The metallic structures are allowed to cross multiple layers. Interpolation
tables are used to speed up calculations. A surface integral formulation for multiple
dielectric/magnetic volumes can also be used to model antennas with finite layers.

Excitation Options
- Voltage sources along wire segments or between triangular patches
- Coaxial feed approximation
- Impressed current source
- Plane wave

Solution using "Planar Green's Function"
or "Multiple Dielectrics/Magnetic Surface
Integral"
The efficient Planar Green's Function formulation is used
widely, however, it has an inherent limitation in that it
assumes semi-infinite substrates and ground planes. For
many applications this is not important. For others, however,
it is important to include the finite nature of the substrate

or ground plane as this may have serious implications on the predicted
parameters. In FEKO these problems can be handled by the "Multiple
Dielectric/Magnetic Surface Integral" formulation.  The radiation patterns
shown here illustrate this clearly. There is an excellent agreement with
those obtained by Tiezzi et. al [1].

[1] F. Tiezzi, A. Alvarez-Melcón, and J.R. Mozig, "A new excitation model for probe-fed
printed antennas on finite size ground planes," Applied Computational Electromagnetics
Society Journal, vol.15, pp.115-125, July 2000.

Two Port Asymmetric Antenna
Fed from port 1, the x-directed dipole is excited at the resonant frequency 8.5 GHz. From port 2 the y-directed dipole is resonant at 9.6 GHz.
At 11.4 GHz both dipoles are resonant and the incident power is transmitted from port 1 to port 2.  This structure can therefore operate either
as an antenna or as a filter (transition). The results compare very well to those of Ling et. al. [2].

[2] F. Ling, D. Jiao and J.M. Jin, "Efficient electromagnetic modeling of microstrip structures in multilayered media," IEEE Trans. on Microwave Theory and Techniques, vol. 47,
pp.1810-1818, Sept. 1999.
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Bowtie Antenna on a Dielectric Half-Space.
A bowtie antenna is located at the interface of the air-dielectric half space.
The far-field radiation pattern (E-Plane) on the dielectric side (i.e. ground
plane) is in excellent agreement to measurements and predictions [4].
Impedance calculations have also been verified to be accurate for similar
applications.

[4] R C Compton et al." Bow-tie antennas on a dielectric half-space: Theory and experiment,"
IEEE Trans. on Antennas and Propagation, vol. 35, pp.622-631, Jun 1987.

Rectangular Patch Antenna Residing in a Cavity:
A pin fed rectangular patch antenna is loaded with a pin at the load position.
The objective is to calculate the input impedance with (A) a 50 Ω, (B) an Open
and (C) a Short at the "load position". The input impedance for the first case is
shown here. The results compare very well to those as obtained through
measurements and simulation using the Finite Element Method [5]. Note the
vertical walls present in the model.

[5] J.M.Jin and J.L. Volakis, "A hybrid finite element method for the scattering and radiation by
microstrip patch antennas and arrays residing in a cavity,"  IEEE Trans. on Antennas and Propagation,
vol. 3, pp.1598-1604, Nov. 1991.

Near-Fields of Annular Ring
An annular ring with inner diameter 27.44 mm and outer
diameter 53.99 mm is fed with a pin. The electrical near-fields,
2 mm above the antenna, are shown here. The agreement
with published results [6] is excellent. A frequency sweep
1.5240-1.6040 GHz in 5 MHz steps is used to construct the
Smith Chart. The impedance locus crosses the real axis at
1.5840 GHz, this was measured by to be at 1.5846 GHz.

Simulations done on a multilayered stacked annular ring
antenna showed similar accuracies.

[6] S.A. Bokhari, J.F. Zurcher, J.R. Mozig and F.E. Gardiol, "Near-fields of
microstrip antennas," IEEE Trans. on Antennas and Propagation, vol 43, pp.188-
197, Feb. 1995.


