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Abstract—The objective of this paper is to obtained high
directive gain by implementing array method to microstrip
antenna for S band (5.2 GHz) application. Initially we set our
antenna as a single element microstrip patch antenna and after
evaluating the outcomes of antenna features; operation
frequency, radiation patterns, reflected loss, efficiency and
antenna gain, we transformed it to a 2x1 linear array. Finally,
we analyzed the 4x1 linear antenna arrays to increase
directivity, gain, and efficiency and have better radiation
patterns. The design and results of a single element, 2x1
elements and 4x1 element patch antenna are detailed. A
prototype of the antenna was fabricated with the RT-DUROID
substrate. Experimental validation of technique is carried out
and measured results were found to be comparable with
simulated results.

Keywords — Antenna gain ,Microstrip patch antenna,
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I. INTRODUCTION
Microstrip antennas are quite and an obvious choice for
wireless devices because of its properties like low fabrication
cost, light weight & volume, and a low profile configuration
as compared to the other bulky type of antennas. It can be
easily mounted on rockets, missiles and any conformal
shaped satellites without major modification and arrays of
these antennas can simply be produced [1]. Microstrip
antennas are very versatile and are used, among other things,
to synthesize a required pattern that cannot be achieved with
a single element. In addition, they are used to scan the beam
of an antenna system, increase the directivity, and perform
various other functions which would be difficult with any one
single element. The elements can be fed by a single line or by
multiple lines in a feed network arrangement, so in this paper
we used an array to develop the performance of this antenna
[2]

Figure 1: Reference Single Element antenna
A metal patch (Lp=18.6 mm and Wp=22.80 mm) was
connected to 50 ohm feed line with an inset on the top of the
substrate. The dimensions of inset feed were Li=11 mm and
Wi=2.3 mm. Figure 2 shows the simulated result of reference
antenna, S11 versus frequency indicating fundamental
resonance frequency .The polar plot at Phi=90 as shown in
Figure3

Figure 2. Simulated S11 of the patch antenna resonating
at 5.2 GHz

II. SINGLE ELEMENT MICROSTRIP PATCH
ANTENNA
A reference single element microstrip patch antenna is
shown in Figure1.In this design, the substrate RT DUROID
was used. The substrate with height 0.762 mm, dielectric
constant 2.2 and the loss tangent 0.0004 was used. The CST
Microwave studio tool was used to optimize the dimensions
of newly designed antenna.

Figure 3. Reference Antenna radiation pattern
at Phi=90
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The design and simulation of the single element antenna
has been carried out. Fig. 2 shows [S11] dB of the antenna
resonates at frequency 5.2 GHz with the gain 7.9 dBi. The
main objective of this work is to increase the gain of the
antenna using an array method. Initially single element
antenna transformed to a 2x1 linear array. Finally, we
analyzed the 4x1 linear antenna arrays to increase directivity,
gain, and efficiency and have better radiation patterns.

III. MICROSTRIP 2X1 ELEMENT PATCH ANTENNA ARRAY
Figure 6: Antenna radiation pattern at Phi=90
A modified 2x1 element array microstrip patch antenna is
shown in Figure 4.The design of 2x1 element microstrip
antenna in order to enhance performance of the antenna like
increasing gain, directivity scanning the beam of an antenna
system, and other functions which are difficult to do with the
single element [3].

From the simulation result it has been observed that 2x1
linear array antenna increases the gain by 2dBi. As the single
element reference antenna resonates at 5.2 GHz with the gain
7.9 dBi whereas with the modified 2x1 linear array antenna
increases the gain of antenna at 9.97dBi with the same
resonates frequency i.e. 5.2 GHz.

IV. MICROSTRIP 4X1 ELEMENT PATCH ANTENNA ARRAY
The proposed antenna is shown in Fig.7. In order to increase
the directive gain,4x1 patch antenna array is introduced in
this design.Fig.7 shows geometry of proposed 4x1 element
array microstrip patch antenna

Figure4: Reference 2x1 Element array antenna
A metal patch (Lp=18.6 mm and Wp=22.80 mm) was
connected to 50 ohm feed line with an inset on the top of the
substrate. The dimensions of inset feed were Li=11 mm and
Wi=2.3 mm. The microstrip line 1:2 power divider is used to
feed the two antennas and hence the line widths are adjusted
according to the power division. Fig.5 shows the simulated
result of the modified 2x1 linear array antenna, S11 versus
frequency indicating fundamental resonance frequency[4].
The polar radiation plots simulated at =90 are also shown
in Fig.6.

Figure 5. Simulated S11 of the patch antenna array
resonating at 5.2 GHz

Figure7: Proposed 4x1 Element array antenna
Fig.8 shows the simulated result of the modified 4x1 array
antenna, S11 versus frequency indicating fundamental
resonance frequency .The polar plot at Phi=90 as shown in
Fig.9.

Figure 8. Simulated S11 of the patch antenna antenna array
resonating at 5.2 GHz
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Figure 11. Prototype of the fabricated 2x1 element
microstrip patch antenna array

Figure 9: Antenna radiation pattern at Phi=90
From the simulation result it has been observed that 4x1
linear array antenna increases the gain by 6 dBi as compared
to single element reference antenna as shown in table1. As
the single element reference antenna resonates at 5.2 GHz
with the gain 7.9 dBi whereas with the modified 4x1 linear
array antenna increases the gain of antenna at 13.2 dBi with
the same resonates frequency i.e. 5.2 GHz.
Parameter

Single
Element
Antenna

2 by 1
Antenna
Array

4 by 1
Antenna
Array

S11

-12.89dB

-15.09dB

-39.65dB

Gain

7.99dBi

9.9dBi

13.22dBi

Table1. Parameter comparison of different proposed antenna

V. FABRICATION AND MEASUREMENT
A prototype of single element microstrip patch antenna was
fabricated as reference antenna as shown in Fig 10.Whereas
2x1 and 4x1 linear array antenna fabricated as proposed
antenna as shown in Fig.11 and Fig.12 respectively.
Performance of antenna measured experimentally shows an
excellent agreement with the simulated result.

Figure 12. Prototype of the fabricated 4x1 element regular
rectangular microstrip patch antenna array

VI. CONCLUSION
In this work, array of antenna was presented to enhance
the gain of antenna. This proposed 4x1 array antenna has
high gain about 13.22dBi with good impedance matching.
The gain obtained by array method is much higher than
single element antenna. This feature makes the proposed
antenna
appropriate for many applications such as radar and wireless
networks.
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