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Abstract— Microstrip antennas are presented and simulated
by many researchers which give us a clear view about the
basic characteristics of MSA and leads toward designing
different patch shapes to enhance the performance of MSA
for different applications. In this paper a Traingular
microstrip patch antenna is considered to be capacitive
coupled and designed using HFSS simulation software and
the results regarding antenna performance is obtained by
simulation. As a matter of course, The simulation of the
designed antenna structure shows the effectiveness of the
antenna in terms of bandwidth, gain, directivity. The result
analysis shows that the designed antenna structure is
suitable for two different frequency bands i.e. 0.56 THz and
0.58 THz. with a bandwidth of 1.17% which makes this
antenna structure suitable for two different types of
applications.
Key words: Traingular Patch, Superstrate, THZ, Port, Ansoft
HFSS, Electromagnetic Spectrum, Microstrip Feed Line
I. INTRODUCTION
In order to pace up with the current data communication
techniques, Wireless Communication is one of the basic
needs of this era. For any wireless communication antenna
is the fundamental and essential requirement. We know that
we all are living in the era of VLSI in which the size of the
communication devices are getting reduced which leads
towards the miniaturization of the antenna size as well.
Various antenna structures such as Yagi Uda, helical etc.
provides good performance, but when the need arises for
any planer antenna structure Microstrip antenna is mostly
preferred over any other antenna structure because of its
shape, size, cost and performance. Microstrip antenna
configuration consists of a dielectric substrate having
ground plane on one side and patch geometry on the other .
It has several advantages such as low weight, low profile,
planer configuration, low fabrication costs and capability to
integrate MMIC. Along with these advantages this type of
antenna has certain disadvantages as well such as low
bandwidth, lesser gain, low efficiency which influence the
capability of this antenna. Various researches are being done
by the researchers to overcome these disadvantages. Other
methods to overcome these disadvantages includes use of
different dielectric materials, use of substrate of different
thickness, cutting various notches and slots in the patch
geometry, antenna array etc. for improving the performance
which make this antenna suitable for different applications
such as cellular phones, pagers, radar systems, and satellite
communications systems. In this paper the main emphasis is
given to the enhancement of the bandwidth of the antenna
by using a conventional traingular microstrip antenna The
designing and simulation work is performed on HFSS 11
version simulation software.
There are numerous techniques employed for
feeding the microstrip patches such as mcirostrip

transmission line feed, coaxial feed, aperture coupled feed
and proximity coupled feed. When operations are to be
performed on simplified basis microstrip transmission line
(MTL) feed techniques are employed. In this work MTL
technique is utilized and one of the important amendments
made is introduction of Superstrate which is not only used to
protect external radiation but also effectively utilized to
protect the designed antenna from external calamities.
II. SIMULATION MODELS OF DESIRED ANTENNA
CONFIGURATIONS

The desired Microstrip patch antenna consists of a traingular
patch and a capacitive coupled feed line. In this designing
configuration we kept certain spacing between patch and
feed line. So that varying results can be obtained. We kept
the dimensions of substrate, superstrate, ground plane, patch
and boundary. The dimension of ground plane and substrate
is 500×500 um with substrate having thickness of 25um.
The substrate is having material of Neltec NH9320 with
Relative Permittivity of 3.2 and Dielectric Loss Tangent of
0.0024 and the Superstrate is having material of Rogers
TMM 6 with dielectric constant εr =6 & dielectric loss
tangent tan δ= 0.0023. The designing of TMPA was made
in such a manner that first of all a rectangular patch of
dimension 100um×93.337um×65um was designed. Then we
consider two split lines to convert the rectangular microstrip
antenna to triangular microstrip antenna equivalent form. A
superstrate of thickness 5mm is also used above the patch.
To get ourselves more concerned with the design we are
showing the following formulae that we used for the
determination of dimensions of Substrate, Patch and ground
plane.
A. Traingular Microstrip Patch Antenna Design Formulae
in terms of Rectangular patch
1) Dimensions for Patch:
Width of the patch (W):
W
√

Where c is speed of light
fo is solution frequency
εr- Relative Permitivity of dielectric
Length of the Patch (L):
L = Leff - 2 ΔL
where Leff is the effective length of patch
Δ L is the length extension for patch
2) Ground plane dimensions:
Length of ground plane:
Lg = 6h + L
Where h is height of substrate
L is length of patch
Width of the ground plane:
Wg = 6h +W
We calculated our results using following basic formula.
⁄ *100.........(i)
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............. (ii)
We calculated all the parameters by using the above
mentioned formulae. The
B. Case I Traingular Microstrip Patch Antenna DESIGN
(Non Contacting Feed Line)
This design is widely representing the view of our antenna
from which we will be obtaining the Rectangular plot and
VSWR plot. The actual creation of a Traingular Antenna
takes place from creation of a Rectangular Patch and then
this designed rectangular patch is cut by the use of a line in
such a manner so that a regular triangular microstrip shape
can be designed efficiently. The triangular microstrip
antenna is finally obtained by considering the following 4
cases: Ground Plane and substrate. Here it is very contextual
to mention that.

1) Tabular Representation for all the feed lines:
Solution Frequency- 0.58THz
Resonance Frequency-0.56THz (obtained)
III. RESULTS AND DISCUSSION
This is now time to demonstrate the results obtained on the
basis aforementioned designs. The basic outcomes will be
discussed in terms of evaluation of Return Loss (dB), which
will be emphasizing the actual impedance matching of feed
line with respect to patch, Also representation of VSWR
Plot and Smith Chart plot will be given.
Feed Line
Return
VSWR Bandwidth
S.No.
Length
Loss
Capacitive
Coupled
FeedLine

-17.1dB

1.5

1.17%

As a matter of fact, after observing the tabular
representation it may be said that we are getting maximum
bandwidth of 1.17% and VSWR of 1.5with contacting feed
line. In fact, the return loss which is obtained in this case is
of quite higher value compared to that which is obtained in
non-capacitive coupled feed line case.
In order to obtain the well-defined results we are
herewith representing the Return Loss, VSWR and Smith
Chart Plot The Smith Chart is surely representing the view
of its traversion through the resistive part only.
Rectangular Plot (Contacting Coupled Feed):
XY Plot 1
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C. Case II Rectangular Microstrip Patch Antenna DESIGN
with Emphasis on Traingular Patch (Non Contacting Feed
Line)
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The return loss Plot is representing the obtained
plot which is quite equivalent of dual band. Hence this kind
of antenna can also be designed by two different frequency
operations.
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A. VSWR Plot (Contacting Feed):
XY Plot 2
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E-Field Radiation Plot:

The above drawn plot is significantly representing
the distribution of field on the basis of generated waves
from the port terminals. The energy is quite concentrated
inside the terminals of patch and not getting dispersed from
the outside boundary of patch.
IV. CONCLUSION
The designed Traingular Microstrip Patch Antenna is
representing the effectiveness and compactness of design.
The proposed antenna with introduction of superstrate is
providing the return loss of -17dB and the field distribution
of generated energy is bounded under the boundary of patch.
This is why radiation other than the desired region is not
taking place. The designed can antenna can be efficiently
utilized for different kind of mobile communication at dual
band operation.
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