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ABSTRACT: A basic micro strip patch antenna comprises of metallic patch and ground
between which is a dielectric medium called the substrate. Micro strip patch antennas are
utilized for correspondence purposes particularly in military and common applications. In this
paper a basic micro strip patch antenna is planned in HFSS to operate at Different frequencies.
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I. INTRODUCTION: Microstrip antennas
are utilized for number of remote
applications, for example, WLAN [1][2], WiFi [3], Bluetooth [4] and numerous different
applications. A straightforward microstrip
patch antenna comprises of a leading patch
and ground plane between them is a dielectric
medium called the substrate having a specific
estimation of dielectric steady. The
measurements of a patch are littler when
contrasted with the substrate and ground.
Measurements of a microstrip patch antenna
rely on upon the resonant frequency and
estimation of the dielectric steady.
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II. DESIGNING: For outlining of a
microstrip patch antenna, it is need to choose
the resonant frequency and a dielectric
medium for which antenna is to be
composed. The parameters to be computed
are as under. Width (W): The width of the
patch
is
computed
utilizing
the
accompanying condition [3][5][6][8]
𝑐

𝑤 = 2𝑓𝑜 √ℰ
𝑜

2

𝑟 +1

------ (1)

Where, w = Width of the patch C= Velocity
of light 𝜀𝑟 = estimation of the dielectric
substrate.
Effective refractive index: The successful
refractive list estimation of a patch is an
essential parameter in the planning strategy
of a microstrip patch antenna. The radiations
going from the patch towards the ground go
through air and some Source
through the substrate
(called as fringing). Both the air and the
substrates have distinctive dielectric values,
accordingly with a specific end goal to record
this we discover the estimation of compelling
dielectric consistent. The estimation of the
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viable dielectric consistent (𝜀𝑟) is computed
utilizing the accompanying condition
[3][5][6][8]:
ℰ +1

ℰ𝑟𝑒𝑓𝑓 = 𝑟2 +
Take w/h>1

ℰ𝑟 −1
2

ℎ −1

[1 + 12 𝑤] 2 ------- (2)

Length: Because of fringing, electrically the
extent of the antenna is expanded by a
measure of (ΔL). Accordingly, the genuine
increment long (ΔL) of the patch is to be
ascertained utilizing the accompanying
condition [5][3][6][8]:
𝑤
(ℰ𝑟𝑒𝑓𝑓 + 0.3)( + 0.264)
∆𝐿
ℎ
= 0.412
𝑤
ℎ
(ℰ𝑟𝑒𝑓𝑓 − 0.258)( + 0.8)
ℎ
− − − (3)
Where h=thickness of the substrate. The
length (L) of the patch is presently to be
computed utilizing the beneath said condition
[3] [5] [6][8]:
𝑐0
𝐿=
− 2∆𝐿 − − − − − −(4)
2𝑓0 √ℰ𝑟𝑒𝑓𝑓
Where C0 velocity of light, ∆L incremental
length of the patch and f0 is the resonance
frequency.
Width and Length of ground plane: the
dimensions of a patch are ready now. The
length (Lg) and the width (Wg) of a ground
plane are calculated using the following
equations.
Wg = 6h + w ----- (5)
Lg = 6h + L ----- (6)
The length and width of a substrate is same
as that of the ground plane. There are
different methods for feeding the microstrip
patch antenna, for example, Microstrip Line
Feeding method, coaxial feeding method,
Aperture Coupling etc. But mostly coaxial
feeding method is used. The design of the
patch antenna is shown in figure 1.
III. RESULT ANALYSIS: With the help of
the above-mentioned equations, a square
microstrip patch antenna is designed at
different resonant frequencies as shown in
figure 2. The substrate material used in this
design is FR4_epoxy having dielectric
constant of 4.4. The figure2 shows the Sparameter of the antenna. The return loss of
the antenna is minimum at 9.0 GHz.
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Figure 2
The width (W) and length (L) of the patch at
a different resonant frequency is found to be
38 mm while the height of the substrate is 3
mm. For ground plane, the length (Lg) and
width (Wg) of the ground plane is calculated
to be 56 mm (Lg= Wg because patch is
square). For feeding the microstrip patch
antenna, Microstrip Line Feeding method is
used. The simulation is carried out in HFSS
software. The following figure3 shows the rE
total of the antenna in the farfield.

Figure 3
The direction of the maximum gain of the
antenna is above the patch (i-e, in the
direction of theta), while minor lobes are on
the opposite side.
The Voltage Standing Wave Ratio (VSWR)
versus frequency graph of the designed
antenna is as shown in figure4. The VSWR is
minimum i.e 1.0863 at 8 GHz.

Figure 4
IV.CONCLUSION: A microstrip patch
antenna which operates at different
frequencies is successfully designed. It is
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simple to design and implement Microstrip
patch antenna due to its sensitivity at high
gain.
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