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ABSTRACT
A compact dual frequency triangular ring patch antenna has been designed for the radiolocation and fixed satellite
applications in the X and Ku bands with an operating frequency of 8.55GHz and 19.44GHz. The patch has been
considered as triangular ring to get the necessary frequency of operation. Flame Retardant Glass epoxy is taken as
substrate material which are having a thickness of 2mm and a 50Ω microstrip line has been used to excite the
antenna. Slotted patch technique has been implemented to attain the dual frequency of operation. Proposed antenna
work as two radiators of which one is outer perimeter of patch and the other is the inner perimeter. The overall
dimension of the antenna is 14.3mm×14.3mm×2mm which is 0.61λ×0.61λ making the proposed antenna a compact
one. The Proposed antenna is having dual frequency of operation at the frequencies of 8.55GHz and 19.44GHz with a
gain of 6.06dB and 5.82dB respectively. Commercially available 3D simulator Ansys HFSS software has been used to
design the proposed antenna.
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INTRODUCTION
With the rapid development of the technology we
need devices with multiple applications and to meet
the requirement of the modern communication
systems the need for antennas with compact size and
multiple frequency of operation is increasing day by
day and it has become a challenge for the designers
to achieve multiple resonance in a compact antenna
by maintaining the necessary impedance bandwidth
and gain. For radio location application
compactness is a very essential parameter so that the
antenna can be carried easily and can be integrated
into any system used for the search operations. In
[1] an antenna with dual resonance has been
proposed where the patch has been shorted with the
ground using a via for getting dual resonance but the
antenna is fed with a coax feed line which will have
low radiation efficiency. In [2] an antenna with two
radiating elements placed on the same surface has
been proposed where the authors used two feeds to
excite two patches for achieving dual resonance. But
this technique needs two transmitter circuits which
will affect the cost of the system and also the size is
very high. In [3] an antenna with a diagonal slot at
the center has been proposed to achieve dual
resonance but by adding slot in the radiating patch
the radiation pattern of the antenna is not uniform
and the power radiated by the antenna is not
uniform over the entire region.   In this paper, A
compact dual frequency triangular ring patch
antenna has been designed for the radiolocation and
fixed satellite applications in the X and Ku bands with
an operating frequency of 8.55GHz and 19.44GHz.
Strip feed has been used to excite the antenna.

Development of Proposed Antenna
Proposed is A compact dual frequency triangular ring

antenna with an operating frequency of 8.55GHz
and 19.44GHz. Easily availale Flame Retardant
Glass epoxy material has been used as the substrate
material with a thickness of 2mm. Substrate has been
considered as a square with a side dimension of
14.3mm. The radiating patch is a triangular ring and
is fed with a microstrip feed.

(a) Top View of proposed antenna

(b) Bottom View of proposed antenna
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(c) Schematic Model of Antenna
Fig. 1. Proposed antenna

Results and Discussion
Proposed antenna has been modeled and studied
using the 3D Model simulator software Ansys HFSS.
Various antenna parameters like Return loss, VSWR,
Gain, Radiation Pattern, and current distributions
which are used to verify the performance of the
antenna were studied and presented below[4-7].
Figure 3 below shows the impedance matching plot
of the antenna, The image depicts that the antenna is
radiating at the two frequencies of 8.55GHz and
19.44GHz. We can also observe that the return loss
of the antenna at the operating frequency of
8.55GHz is -19.27dB and at 19.44GHz is 15.37dB.
Which represents that the proposed antenna is
having a good impedance matching at the required
operating frequency.
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Fig. 3. Return loss

Figure 4 below shows the VSWR plot of the antenna,
The image depicts that the VSWR value of the
antenna is less than 2dB at the two frequencies of
8.55GHz and 19.44GHz. We can also observe that
the VSWR of the antenna at the operating frequency
of 8.55GHz is 1.24dB and at 19.44GHz is 1.41dB.
Which represents that the proposed antenna is
having a good impedance matching at the required
operating frequency.
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Fig. 4. VSWR

Figures 5 and 6 below shows the gain plot of the
proposed antenna at the two operating frequencies
of 8.55GHz and 19.44GHz, The image depicts that
the gain value of the antenna at the operating
frequency of 8.55GHz is 6.06dB and at 19.44GHz is
5.82dB. From the two gain plots of the antenna we
can observe that there is a uniform distribution of the
power in different theta angles without any nulls
which is very essential for Radio Location
applications [8,9].

Fig.5. Gain at 8.55GHz

Fig. 6. Gain at 19.44GHz

Elevation plan and Azimuthal plan patterns of the
proposed antenna at the two operating frequencies
of 8.55GHz and 19.44GHz are shown below in
Figures 7 and 8. Both the patterns are having
uniform distribution of the power in different theta
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angles without any nulls which is very essential for
the radio Location applications for proper planning
of the antenna coverage area.
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(a) Elevation Plane
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(b) Azimuthal  Plane
Fig. 7. Radiation Pattern at 8.55GHz
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(a) Elevation Plane
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(b) Azimuthal  Plane
Fig. 8. Radiation Pattern at 19.44GHz

The radiation of the antenna depends on the current
fields generated in the radiating patch which are
shown in the figure 11 below. We can observe that
the intensity of the current field is different for
different frequency of operation.

(a) at 8.55GHz

(b) at 19.44GHz
Fig. 9. Current distributions of the patch
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Conclusion
A compact dual frequency triangular ring patch
antenna has been designed for the radiolocation and
fixed satellite applications in the X and Ku bands with
an operating frequency of 8.55GHz and 19.44GHz.
The patch has been considered as triangular ring to
get the necessary frequency of operation. Flame
Retardant Glass epoxy is taken as substrate material
which are having a thickness of 2mm and a 50Ω
microstrip line has been used to excite the antenna.
Slotted patch technique has been implemented to
attain the dual frequency of operation. Proposed
antenna work as two radiators of which one is outer
perimeter of patch and the other is the inner
perimeter. The overall dimension of the antenna is
14.3mm×14.3mm×2mm which is 0.61λ×0.61λ
making the proposed antenna a compact one. The
Proposed antenna is having dual frequency of
operation at the frequencies of 8.55GHz and
19.44GHz with a gain of 6.06dB and 5.82dB
respectively.
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