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Improvement
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Abstract This paper presents the design and the achievement of a coplanar compact broadband microstrip antenna. The
proposed antenna has a wide matching input impedance with a return loss less than -10dB. This antenna is developed to
widen the narrow bandwidth of a microstrip rectangular patch. The antenna structure is designed, optimized and
miniaturized by using Momentum software integrated into ADS ”Advanced Design System” and compared with CST
Microwave Studio. The final broadband antenna is achieved by using FR4 substrate.
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1. Introduction 2. The Conception of Broadband
Microstrip Antenna

Nowadays, with the rapid development of the modem
wireless communications technologies (WIMAX: 2.1.Design Procedures
Worldwide Interoperability for Microwave Access, RFID:
radio frequency identification, WIFI: Wireless Fidelity),
there has been an increasing demand for the develop ment of
the broadband antennas. Therefore, the needs of broadband
antennas have pushed research efforts to improve and
miniaturize the narrow bandwidth antennas. Microstrip
antennas are popular for their attractive futures such as low

Firstly, the aim of this study is to improve the bandwidth
of the rectangular patch antenna presented in figure.l.
Secondly, the final antenna structure should be compact and
easy to be integrated with microstrip circuits’ components.
To start the design, series of optimizations is conducted by
using electromagnetic simulations.

profile, low height, low cost, easy fabrication. On the Microstrip Feed
contrary,the majordisadvantage ofthese types ofantennas is Fatch
the lower and narrow bandwidth[1-5]. /

Combination of the coplanar waveguide feed, antenna
geometry, and a variety of slot shapes is a solution to
improve and enlarge the antenna operating bandwidth[6-8].

Many configurations have been studied such as Coplanar
Waveguide (CPW) feed slot antenna[9-12], in which
bandwidth enhancement techniques for microstrip antennas
were extensively investigated[13-21]. In this paper, a new
low cost broadband coplanar antenna is designed and
achieved by using slot techniques. Due to the nature of the
feed line that is CPW one, the achieved antenna is suitable
for integration with passive and active components.

Substrate

Ground Flane
Figure 1. Microstrip rectangular patch antenna

The antenna structure designed is based on a CPW feed
] line, with the use of slot techniques to widen the narrow
* Corresponding author: . R . . R . ..
Zbitou.jamal @yahoo. fr (J. Zbitou) bandwidth, taken into consideration the gain and directivity.
Published onlineat http:/journal.sapub.org/ece The geometry ofthe proposed antenna is shown in Figure2.
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permittivity er=4.3, thickness of h=1.6 mm, and total area of
40x49 mm®. The microstrip antenna is excited by a Coplanar
Waveguide with 50Q characteristic impedance. The
dimensions of the antenna are optimized and miniaturized by
using ADS” Advanced Design System”. After many
optimizations, the dimensions of the final structure are
shown in Table 1.

W

Figure 2. The Geometry of the proposed antenna

Table 1. Antenna dimensions in (mm)

Value
2.5
1
35
11.5
9.5
2
1
12.5
12.9
0.5
32
0.5

Parameter
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As shown in figure.3, the antenna validated into

simulation has a bandwidth from 2 GHzto 2.7 GHz.
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Figure 3. The retum loss versus frequency in GHz
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Before achieving the antenna, a second study is conducted
by using CST” Microwave Studio”, that is a 3D
electromagnetic simulator. After the simulation, the
following result is obtained:
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Figure 4. Return Loss versus frequency on CST

For radiation pattern, figure.5 presents the 3D antenna
radiation for 2.5 GHz.

Type Farfield
fpproximation enabled (kR »> 1)
Honitor farfield (£=2.5) [1]
Conponent Abs

Dutput Gain

Frequency 2.5

Rad. effic.  0.2403 dB

Tot. effic.  0.2252 dB

Gain 2.913 dB

Figure 5. The 3D radiation pattern of the antenna optimized

2.2.Achievement & Measurement

After the comparison of simulation results on ADS and
CST, the antenna structure is achieved by using LPKF
machine as shown in figure.6.

Figure 6. The achieved broadband antenna

The measurement is performed with a Vector Network
Analyzer (VNA) from Rohde & Schwarz R&S@ZVB20.
The kit of calibration used is 3.5 mm composed from Open,
Short and Load components; losses in the different
transitions are taken into account. Measured input
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impedance bandwidth (return loss less than -10 dB) is 500
MHz (2.2-2.7 GHz).
-

Figure 7. Calibration Kit 3.5 mm

After the calibration, the return loss for the achieved
antenna as shown in the following figure is tested. In the
same time, both the simulations on ADS and CST with
measurement results are compared.
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Figure 8. Comparison of the simulated and measured retum loss versus
frequency

It is clearly observed that the simulation results on ADS
are the closest to the measured results. This allows the
validation of the broadband antenna structure from 2.2 GHz
to 2.7GHz, with a band of 500 MHz, compared to that of a
classical microstrip rectangular patch antenna.

Forthe measured radiation pattern in Anechoic chamber at
2.5 GHz, it’s presented in figure 9.

[1]

Figure 9.

Radiation pattern @ 2.5 GHz

Rectangular Planar Antenna Using U-Slot for Bandwidth Improvement

3. Conclusions

In this study, we have performed the conception and the
achievement of a new low cost rectangular planar antenna by
using slot technique for bandwidth improvement. After
many optimizations of the antenna structure, we have
validated the antenna structure with a bandwidth of 500M Hz.
This achieved antenna is feed with CPW line which is easy to
integrate it with passive and active printed circuits broad
components.
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