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Abstract-Design of multiband microstrip patch antennas with
low volume is of practical benefit in the field of wireless
communication. The proposed microstrip patch antenna in this
paper has been designed and can efficiently support to operate
at the following center resonant frequencies (2.36, 2.54, 2.78,
2.97, 3.20, 3.47, 4.0, 4.15 and 4.53) GHz in S and C bands
which it is work for various wireless services. The antenna
structure consists of star shape patch plane, substrate layer with

dielectric constant &, and infinite ground plane below them.

The simulated results provide the antenna performance in term
of return loss, gain, voltage standing wave ratio and current
distribution. FEKO version 7.0 has been used as a software
simulator to analyze the antenna which is based on Method of
Moment (MOM). Coaxial cable has been used to fed the
antenna.
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l. INTRODUCTION

Microstrip antennas have wide advantages and due to their
good characteristics such as light weight, easy fabrication and
low cost, they have been used in various applications in mobile
communication systems [1-2].

In the last years, the request for low volume antennas on
wireless communication has increased the interest of research
work on design the microstrip antenna between wireless
engineers and microwave, therefore, the compact microstrip
antennas have more usage in wireless applications precisely in
S and C band frequency range [Y-A]. The development of an
antenna for wireless communication also demand antenna with
multi operating frequency more than one. This is due to several
reasons, the essential reason because of different frequencies
are used for telecommunication operators and different
wireless communication systems. An antenna has a multi-band
feature is more eligible than having one antenna for each
frequency band [9].

The patch has different shapes such as circular, triangular,
rectangular, elliptical, etc. In this paper star shape patch
antenna has been proposed to design which each end of the star
shape is created by different small rectangular arms with
different lengths as it will be explained later. FEKO is a
software tool used for simulation and it is suitable for different
types of problems [10].

Different techniques can be used to fed the antenna which
they are microstrip line feed, proximity coupled feed, aperture
coupled feed and probe feed. Despite of all the advantages,
there are some of drawbacks of using patch antenna which are
narrow bandwidth, low efficiency and low gain.

Fig (1) show that the structure of the microstrip patch
antenna includes four parts: patch plane, substrate layer,
ground plane and feed line.

Substrate
Layer

Figure 1. General structure of microstrip patch antenna

The configuration of the proposed antenna is shown in Fig
2 with L1= L2= L3= L4 = 36.45 mm and L5= 21 mm. The
other parameters are shown in Table 1.

Figure 2. Star shaped microstrip patch antenna produced by FEKO
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TABLE I.

PARAMETERS VALUES OF PROPOSED ANTENNA

Parameter Value
. . 2.2
Dielectric Constant &
Substrate Thickness 5.5 mm
Feed Point (Xf,Yf) 0,9)

Reflection coefficient [dB]

A. Reflection coefficient and Resonant frequency

Simulated FEKO software version 7.0 results of return loss
in proposed antenna are shown in Fig 3. Minimum value of
return loss is 20.92 dB at resonant frequency 2.54 GHz. All the
simulated results are summarized in the Table 2.

SIMULATION RESULTS
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Figure 3. Reflection coefficient of proposed microstrip patch antenna
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Figure 4. Resonant frequency and VSWR of proposed antennas
TABLE IlI. RESONANT FREQUENCY AND VSWR RESULTS OF PROPOSED
ANTENNAS
Resonant Frequency (GHz) VSWR (dB)
2.36 2.84
2.54 1.57
2.78 2.52
297 3.67
3.20 2.21
3.47 251
4.0 4.43
4.15 3.13
4.53 4.09

TABLE 1. RESONANT FREQUENCY AND REFLECTION COEFFICIENT
RESULTS OF PROPOSED ANTENNAS
Resonant Frequency (GHz) Reflection Coefficient (dB)
2.36 -15.81
2.54 -20.92
2.78 -17.22
2.97 -13.79
3.20 -19.78
3.47 -16.95
4.0 -12.05
4.15 -15.09
453 -12.74

B. Standing Wave Ratio (VSWR)

The minimum value of the voltage standing wave ratio is
found 1.57 dB at the resonant frequency 1.57 GHz. This
parameter can be describes as the ratio between the maximum
to minimum voltage of antenna. All the simulated results
produced by FEKO are shown in Fig 4 and Table 3.
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C. Gain and current distribution

It is observe that the maximum value of gain is achieved at
the resonant frequency 2.54 GHz which is 10 dB .On the other
hand the maximum value of the current distribution is. All the
simulated results are summarized in the Figures and Tables
below.

TABLE IV. RESONANT FREQUENCY AND GAIN RESULTS OF PROPOSED
ANTENNAS

2.36 5
2.54 10
2.78 10
2.97 5
3.20 5
3.47 5

4.0 5
4.15 5
453 5
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Figure 5. Gain results in x-y plane produced by FEKO
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Figure 6. Current distribution of proposed microstrip patch antenna

D. Electric Field

The simulated E field radiation of simulated antenna for all
the resonant frequencies in the proposed antenna is shown in
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Figure 7. Total E- field magnitude produced by FEKO
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I11.  CONCLUSIONS

Simulation results studies of a star patch plane single feed
coaxial cable at feed point (0, 9) mm from the center of the
patch and the antenna have been carried out using FEKO
software based on Method of Moment (MOM). Multi-band of
frequencies have been achieved in the single antenna covered
both of S and C bands which they are useful to use in different
wireless applications.

It is observed that the minimum value of return loss,
VSWR and high value of gain have been presented in this
research at resonant frequency 2.54 GHz which they were
20.92 dB, 1.57 dB and 10 dB respectively.
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