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                               Abstract 
In typical micro-strip patch antenna we have the narrow 
bandwidth and thus in order to have wider bandwidth 
electromagnetically coupled (EMC) feeding structure was 
employed. Microstrip patch antenna with l-strip feeder is 
presented in this paper. The design adopts contemporary 
techniques; L-strip feeding, with air-filled dielectric, and 
rectangular shape patch. The integration of these techniques 
leads to a new patch antenna with a low profile as well as 
useful operational features, as the broadband and high gain. 
The measured result showed satisfactory performance with 
achievable impedance bandwidth of 595MHz  (SWR<=2). 
The antenna exhibits stable radiation pattern in the entire 
operating band. 
Keywords: Micro-strip; l-strip feeder; 
electromagnetically coupled (emc); spurious 
radiation; standing wave ratio. 
 
1. Introduction 
 
In virtue of the explosive growth of wireless system 
and booming demand for a variety of new wireless 
application, it is important to design broadband and 
high gain antennas to cover a wide frequency range.  
 
The design of an efficient wide band small size 
antenna, for recent wireless applications, is a major 
challenge. Microstrip patch antennas have found 
extensive application in wireless communication 
system owing to their advantages such as low-profile, 
conformability, low-cost fabrication and ease of 
integration with feed-networks. However, 
conventional microstrip patch antenna suffers from 
very narrow bandwidth, typically about 5% bandwidth 
with respect to the center frequency.  
 
This poses a design challenge for the microstrip 
However, the bandwidth and the size of an antenna are 
generally mutually conflicting properties, that is, 
improvement of one of the characteristics normally 
results in degradation of the other. The probe feeding, 
the most widely used feeding method in microstrip 
antennas, is not capable of producing a wideband  
 

 
 
because of the parasitic reactance generated by its 
feeding structure. Recently, several techniques have 
been proposed to enhance the bandwidth for various 
communication systems. In order to overcome the 
narrow bandwidth of typical microstrip patch antenna, 
an electromagnetically coupled (EMC) feeding 
structure was employed. A broader bandwidth, 
obtained using this improved feeding method, has also 
been reported. Because of the ease of fabrication, it is 
amenable to mass production with uniform 
characteristics. It can also be used in high power 
mobile communications base stations. Finally, it is 
desirable commercially because it can be constructed 
without a dielectric substrate. EMC feeding is 
different from the other feeding methods. Spurious 
radiation does not occur and it has the advantage of 
offering a wideband characteristic without any 
matching circuit. 
 
2. Antenna Design 
 
Figure 1 shows the electromagnetically coupled 
rectangular patch antenna. The structure of the L-strip 
feeder acts as a series L-Cc resonant circuit connected 
in series with the parallel R-L-C resonant elements of 
the patch. The horizontal part of the L-strip feeder 
within the patch provides a capacitance to compensate 
for the inductance introduced by the vertical part of 
the L-strip feeder.  
 
For the probe-fed patch antenna, the probe only 
provides an inductance, which degrades the bandwidth 
performance of the patch antenna. Here, the coupling 
mechanism is predominately capacitive.  
 
The patch itself is represented by a parallel R-L-C 
resonant circuit. Cc is the coupling between the L-
strip feeder and the patch. The coupling is controlled 
primarily by three factors — the inset length (D) of 
the L-strip feeder, the patch width (W) and the height 
(h1) of the L-strip feeder. 
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Simulations made while varying the parameters that 
are sensitive to the characteristics of the 
electromagnetically coupled patch antenna led to an 
antenna with optimum characteristics. The patch and 
the ground plate were constructed using 0.3 and 1 mm 
thick metal plates, respectively. Changes in the L-strip 
feeder’s length (D1), height (h1) and patch width (W) 
, produce variations in impedance bandwidth. For a 
rectangular patch, the maximum coupling occurs 
when the feeder length is positioned in the middle of 
the patch ((L/2). However, this condition does not 
hold for a triangular patch, which is structurally 
different from a rectangular patch. Thus, in order to 
optimize the L-strip feeder’s length (D1), repeated 
simulations are necessary. As D1 gets larger, the 
impedance locus moves to the right of the Smith chart. 
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3. Conclusion 
 
This paper presents the design of a micro-strip patch 
antenna using an EMC feeding structure. A wider 
bandwidth is achieved compared to the narrow 
bandwidth of a conventional micro-strip antenna. This 
patch antenna has the advantage of ease of fabrication 
as it does not require either a chemical etching process 
or a dielectric substrate unlike the conventional micro-
strip antenna. This type of structure can be used in 
high power mobile communication base station 
antennas. Patch antennas are extremely versatile 
antennas which can be utilized for many applications 
due to how simple it is to create different geometries. 
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