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Introduction to Dielectric Resonator Antennas (DRAS)
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e Uses a dielectric material resonator for
radiation.

e High radiation efficiency, low conduction
losses, wide bandwidth, compact size,
compatible with MICs, able to obtain
different radiation patterns using different
modes.

* Various shapes to be chosen (cylindrical, ; i
spherical, rectangular, ...) e

Desigh Constraints

Choosing the Shape

Microstrip

e Rectangular DRAs (RDRAs) offer
practical advantages over cylindrical
and spherical shapes.

e The mode degeneracy (different s £e
modes with same f.) is avoided in i
RDRAs by properly choosing the
dimensions.
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e RDRA provides more flexibility in terms of bandwidth control.
* The bandwidth of a RDRA increases with decrease in width and height.

DRA dimensions are proportional to

Ao//Er

Typically, DRAs have high &. of 20 and
higher and operate at higher frequencies
of 2-20 GHz. So, easy to obtain low-profile
DRAsS.

It’s not the case here. Resonance
frequency is medical ISM band (902 — 928

MHz (center of 915 MHz)), Silicone
Elastomer of ¢, = 2.5.

Solution Methodology

DWM equations for TE, s mode.
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For given DRA parameters ¢,,a,b,d, ky, DRA dimensions are the one
where k, calculated by (1) & (2), also satisfies (3). [2]

Desigh Prototype on Simulation

Design Prototype

-upper DR

e To obtain a broadband DRA
excited by a microstrip
transmission line, a quite
different type of design [2] is
preferred.

e So, the ground plane does
not cover the entire bottom
surface and is partial.

B

lower DR microstrip feed line

as a strip mnserted
between the DRs

substrate

Q —ground plane

e There are two DRs, not one, and the bottom one is inserted below the
substrate for a certain length.

Evaluation and Optimization of the Solutions

Length determined by DWM turned out to be higher can be halved
considering that this DR is placed on a substrate and metallic ground
plane.

The dimensions along y-axis (b) and z-axis (h) shall be kept as small as
possible to get higher bandwidth.

But lowering b results with extreme increase in h to satisfy the waveguide
model equations. So, the first prototype of DRA dimensions are as follows:
axbxh=675cmx*7.5cmx*3.36cm

Further Optimizations & Simulation Results

To obtain better BW performance and low-profile design, | have optimized
the height to be 2.426 cm, rather than 3.36 cm that | found in theory.
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| 10-dB Bandwidth: ~235 MHz.
Center Frequency: 915 MHz (Medical ISM band).
Achieved -29.3 dB S-parameter at 917 MHz.
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