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Abstract
In this paper, a small size wideband single-layer single-patch 
microstrip antenna is presented. By placing a symmetric inverted 
U-slot on the rectangular patch and using coaxial probe-fed the 
impedance bandwidth is improved to 33.31%.  One of the main 
characteristic of this antenna is that it has been achieved 33.31% 
bandwidth without using thick foam or air substrate.
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I. Introduction
With the rapid growth of the wireless mobile communication 
technology, the future technologies need a very small antenna 
and also the need of wide band antenna is increased to avoid 
using two antennas and to allow video, voice and data information 
to be transmitted simultaneously. Microstrip patch antenna is 
promising to be a good candidate for the future technology. 
Due to its advantages such as low weight , low profile planar 
configuration, low fabrication costs and capability to integrate 
with microwave integrated circuits technology, the microstrip 
patch antenna is very well suited for applications such as wireless 
communications system, cellular phones, pagers, Radar systems 
and satellite communications systems [1-3]. Several techniques 
for enhancing the bandwidth of a microstrip antenna include the 
designs with a three-dimensional microstrip transition feed [4], 
using staggering effect [5], a gap-coupled feed [6], a capacitive 
coupled feed [7], an optimally designed impedance matching 
network [8-9], a chip-resistor loading [10], an integrated reactive 
loading [11], and so on. Broadband single-layer U-shaped slot 
microstrip patch antennas were first proposed by Lee, et al. [12]. 
Impedance bandwidth of more than 30% can be easily achieved 
by introducing a U shaped slot into a conventional probe-fed 
microstrip patch antenna but the proposed antenna achieve the 
same with much smaller antenna size. The present proposed design 
is suitable for applications on regular thin microwave substrates 
and is unlike to the related slot-loading designs [13-14], that work 
mainly for thick foam or air substrates.

II. Design Configurations of Proposed Antenna
The antenna is fabricated using FR4_epoxy substrate with 
dielectric constant εr = 4.4 and 

Fig. 1(a): Geometry of the Proposed Antenna

Fig. 1(b): Photo of The Fabricated Antenna

thickness (h) of 1.6mm is considered. Geometry of the proposed 
antenna and the photo of physically fabricated antenna are shown 
in fig. 1(a) and 1(b) respectively. A symmetric and inverted U slot 
is placed close to the radiating edge of the rectangular patch. The 
rectangular patch has dimensions of 21mm x 22mm and is printed 
on   a grounded FR4 substrate of size 60mm x 50mm. The patch 
antenna is coaxially probe-fed at (W4, L4). The Table 1, represents 
detailed dimensions of the proposed antenna only in mm.

Table 1: Antenna dimensions.
W W1 W2 W3 W4 L1 L2 L3 L4

2 9 5 2.8 7.3 6 4 4.9 6.3

III. Results and Discussion
The performance of the proposed antenna is explored using IE3D 
simulation software based on Method of Moment (MoM). The 
measured return loss is obtained by Agilent Vector Network 
Analyzer. The simulated and measured return loss versus frequency 
plot for the proposed antenna is illustrated in fig. 2. From the 
simulated result it has been observed that -10 dB return loss is from 
5.80 GHz to 7.9 GHz providing a total bandwidth of 2.1GHz and   
percentage bandwidth of 30.65%. It has been observed that the 
measured result is in good agreement with the simulated result. 

Fig. 2: Simulated and Measured Return Loss Plot for Proposed 
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Antenna
Measured result shows -10 dB return loss from 5.93 GHz to 8.30 
GHz providing 2.37 GHz, 33.31% impedance bandwidth. The 
proposed antenna shows the wideband as well as multiple resonant 
frequencies at 6.23GHz, 6.80GHz and 7.91GHz. Fig. 3, represents 
the radiation pattern for the proposed antenna at one of the resonant 
frequency where we observe the maximum compactness.

Fig. 3: Radiation Pattern for Proposed Antenna (φ = 0O, Frequency 
= 6 GHz)

Here we obtain a good favorable radiation pattern with maximum 
gain around - 4.77dB. Hence our proposed antenna achieve  33.31% 
bandwidth with much more smaller  rectangular patch (21 mm x 
22 mm)  compare to that on [12] of size (219.71mm x 124.46mm) 
and without using thick foam or air substrates as in [13-14].

IV. Conclusions
Generally percentage bandwidth of a microstrip antenna remains 
around 2-3% but in our case by introducing inverted U slot 
bandwidth of the proposed antenna has been enhanced to 33.31%. 
The wideband behavior is probably due to the fact that currents 
along the edges of the slot introduce an additional resonance, 
which, in conjunction with the resonance of the main patch, 
produce an overall broadband frequency response characteristic. 
So, the proposed antenna has been achieved wideband behavior 
without using thick foam or air substrate but with a smaller size 
single layer FR4 substrate of thickness 1.6 mm. Here is the novelty 
of our work.
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