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Abstract
In recent years, antenna and its feed system in
wireless communications need to be inexpensive and ease of
fabrication. Using stub wideband antenna with frequency
notched function at Industrial, Scientific and Medical (ISM)
band is designed with novelty. Coplanar Waveguide (CPW) fed
ring antenna is designed using Advanced Design System (ADS)
software by means of several parametric studies and fabricated
using wet etching method of fabrication. The resultant antenna
is working at short communication such as ISM band frequency
2.45GHz. FR4 Glass Epoxy material is used as a substrate. Even
though it produces low bandwidth signal, using stub the
bandwidth is slightly improved up to 100MHz. The return loss
characteristics is less than -10dB level.
Key words: Ring Antenna, Coplanar Waveguide, Stub, ISM
band.

1. Introduction
Ring antenna shape is derived from Metamaterial
which is an artificial material that exhibits negative
characteristics in permittivity value and permeability value
such that these characteristics are not present in nature.
These unique characteristics are used in antenna, filters and
power dividers in such a way to reduce the size and to
enhance the existing characteristics. Some of the examples
are, the electromagnetic/photonic band gap (EBG/PBG)
and artificial magnetic metamaterials are applied in
antenna design.
Single antenna working for several frequencies is
a desired key feature required presently, which is classified
as band notch characteristics [1]. An Ultra wide-band
(UWB) system has special advantages, such as low
complexity and low cost, resistant to severe multipath and
jamming, and also uses a low-power spectral density and a
short pulse radio signal to send high data-rate information
[2].
In [3], a bi-arm rolled monopole antenna is used
for the UWB applications but they are not planar structures
as they were placed above a big ground plane, and not
compatible with RF integrated circuit. For a dual frequency
application of antennas, an annular ring slot structure is
adopted in [4] and [5].
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In literature [6], Chen et al. briefs about planar
wideband antennas with different shapes exhibiting good
impedance matching, stable radiation patterns, and high
efficiency over a various band of frequency. The frequency
range of an UWB antenna system is 3.1–10.6 GHz
approved by Federal Communications Commission (FCC)
[7]. In this paper, the ring resonator is constructed as a
resonant antenna by increasing the width of the microstrip
[8–10].
The ring antenna is already been analyzed using
Galerkin’s method [11, 12]. It was concluded that the
TM12 mode is the best mode for antenna applications,
whereas TM11 mode is best for resonator applications.
Another rigorous analysis of probe feed ring antenna was
introduced in [13]. In [14], a numerical model based on a
full-wave spectral-domain method of a moment is used to
model the connection between the probe feed and ring
antenna. The slot ring antenna is a dual microstrip ring
antenna. It has a wider impedance bandwidth than the
microstrip antenna. Therefore, the bandwidth of the slot
antenna is greater than that of the microstrip antenna [15–
17].
Split-ring resonator (SRR) consists of two
concentric metal rings separated by a gap, each with a split
at opposite sides. In spite of nonmagnetic conductor (like
copper) radiators, it can yield negative effective magnetic
permeability, which was introduced by Pendry et al.in 1999
[18] and experimentally confirmed by Smith et al.in 2000.
Coplanar waveguide (CPW) transmission lines have been
broadly used for antenna feed system because of its wide
bandwidth, planar structures, and easy integration with
monolithic microwave integrated circuits (MMIC) [19–
21]. In this work, we have designed a CPW fed ring
antenna with concentric rings as resonators with stubs
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2. Design Methodologies:
Ring antenna comes under the category of ring
resonators which are one of the types of metamaterials.
Since the UWB antennas occupy a wider band of
frequencies, the specific application band is needed in
between this range. In order to achieve this band, notch
operation is performed by the use of split rings as shown in
figure 1.

opposite sides. Pendry and co-workers [18] formulated a
fundamental magnetic resonant frequency of SRR
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Where f SRR_m is a fundamental magnetic resonant
frequency of SRR, εr is relative permittivity of a dielectric
substrate, r is the radius of the outer ring, t is the width of
the metal lines, and ω is the gap between the inner and
outer ring. In this work, the ring shape is used for radiating
antenna and the stub is used to enhance the impedance
matching.
In the reference paper the feed is in a tapered
manner wherein proposed design straight feed is used and
also curved ground plane is modified as rectangular shape
ground.
3. Results and Discussion:
The parametric study is implemented at the
various length of the ground plane, various number of ring
structures, various number of stubs and a various gap
between the ground plane and strip line.

Figure 1: Proposed Antenna Structure.

Notation

Dimension in mm

S1
S2
M1
M2

3.2
1.98
1.56
2.16

r1
r2
G1
G2
G3
T1
T2
T3
L1
w1

2.89
6.18
0.75
0.9
0.75
1.4
1.4
1.4
20
4.7

Table 1: Optimized Dimensions
The SRR (Figure 1) is constructed by two
conducting rings, i.e., two metal rings which is made up of
copper and are separated by a gap, each with a split at
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Figure 2: Effect of gap between strip and ground
The frequency is dependent with respect to the
gap between the ground plane and center strip. From figure
2 it is clear that 0.5mm is the optimized value of the gap to
resonate at 2.45GHz.
Similarly, the number of stubs also gives their
impact on resonant frequency and bandwidth. It is shown
in figure 3. The required operating frequency and wider
bandwidth is obtained from two stub structure.
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The figure 4 reveals that as a number of rings
increases the bandwidth coverage increases since the rings
are resonators. From figure 5 the current is distributed
mainly along the outer rings and at the center of the feed
system, however, the colors are green which indicates that
peak current distribution is maximum at the center of the
antenna.

Figure 3: Changes while using different number of
stubs

Figure 6: Simulation Result of Antenna

Figure 4: Comparison between Antennas with
different number of rings

Figure 7: Gain and Directivity of the Antenna
Figure 6 and 7 shows the return loss, gain and
directivity of the proposed antenna respectively. The
bandwidth is about 100MHz and the resonance frequency
is 2.45GHz which is ISM band frequency. Since the
antenna is focused for medical application, the gain is very
poor in this antenna. The directivity is comparatively
better than gain since the efficiency is about 50% for the
proposed antenna.
Figure 5: Current Distribution of Rectangular Ground
Structure
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respectively.

Figure 8: 3-D Radiation Pattern

Figure 8 shows the 3D radiation pattern. The red
color indicates maximum radiation, green color as average
radiation. The prototype of the antenna and its measured
result using Agilent’s Keysight Technology Network
analyzer is shown in figures 9 and 10 respectively. Since
the measured result is similar to that of simulated results, it
is clear that the designed antenna have less return loss even
though the fabrication soldering gives impact on the
antenna performance.
4. Conclusion:
A new compact ring resonator based antenna is
designed and fabricated using FR4 glass epoxy material.
This antenna is used at the frequency of 2.45GHz(ISM
band) with reduced return loss. It can be applicable for
short range communication between doctor and patient and
Commanders and soldiers etc., Since the antenna have low
gain it can be used in OFF- body communication also. In
future, we might design in RT duroid material for better
radiation performance and further size reduction.
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Figure 9: Fabricated Antenna

Figure 10: Return loss (dB) Measurement.
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