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Abstract— In this paper, we present the simulations results of two types of patch antenna feeding in K-
band. The conception of this patch antenna is realized by software HFSS "Ansoft-High Frequency Struc-
ture Simulator". The first Feeding uses a uniplanar corner-fed patch antenna presented with single-point 
microstrip. The second uses the coaxial feed. The aim of our study is to determine the optimal position 
increasing the return loss. 
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I. INTRODUCTION 

The enormous development of wireless communication systems requires new wireless devices and systems 
from scientists to satisfy the requirements of multimedia applications. Multi-frequency and multi-mode devices 
such as cell phones, wireless LAN networks (WLAN) and wireless personal area networks (WPAN) place more 
demands on antennas. That’s why the antennas must have a high gain, small physical size, bandwidth, integrated 
installation [1-4]. 

However, the patch antenna should promote the industrial world of new technologies that are capable of sup-
porting the speed of development of existing systems. For all these reasons, the bandwidth impedance ratio, 
polarization axial radiation patterns and gain are becoming the most important factors that affect the application 
of contemporary and future communication systems by wireless satellite [5]. 

Feeding methods have great impact in the study and design of patch antennas. These methods can be grouped 
into two broad categories [6]: the power contact (probe or line microstrip) and power by proximity (online or by 
electromagnetic coupling slot). The technique used can significantly change the operation of the antenna. 

In this paper, we be interested the effect of feeding on the characteristics of a patch antenna (gain, bandwidth, 
and radiation pattern) especially on loss return, by using two different types of feeding at the point (dx, dy): 
With microstrip line that is inserted into the corner of the part in feed [7], and coaxial probe. This can be 
achieved by varying the same position for dx and dy values that promote the increase of bandwidth and give the 
advantage of low radiation losses of the line. 

II. THEORY OF PATCH ANTENNA 

A microstrip antenna consists of conducting patch on a ground plane separated by dielectric substrate. This 
concept was undeveloped until the revolution in electronic circuit miniaturization and large-scale integration in 
1970 [8]. After that many authors have described the radiation from the ground plane by a dielectric substrate 
for different configurations.  

The patch antenna consists of a metallic conductor wide arbitrary shape called radiating element and deposit-
ed on a dielectric substrate. The lower face is completely metalized to provide a ground plane as shown in Fig. 1. 

 
 

 
 

 
 
                                                                              

 
 

Fig. 1:  Microstrip antenna configuration 
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To simplify the processing and performance prediction, the patch takes usually standard shapes such as 
square, rectangular, circular, triangular, and elliptical or any other common form. 

A. Rectangular patch antenna 

The rectangular patch microstrip antenna is the simplest microstrip patch configuration. We can describe the 
antenna as a strip conductor of dimension (L×W) on a dielectric substrate of dielectric constant ߝ and thickness 
h backed by a ground plane. 

When the patch is excited, a charge distribution is established on the underside of the patch metallization and 
ground plane. At a particular moment, the underside of patch is positively charged while the ground plan is 
negatively charged.  This tends to hold a large percentage of the charge between the two surfaces. However, the 
repulsive force between positive charges on the patch pushes some of these charges toward the edges, resulting 
in large charge density at the edges. These charges are the source of fringing field and the associated radiation 
[9]. 

B. Feeding Methods 

The microstrip patch antennas feeding can be classified into two categories: contacting (the microstrip line, 
coaxial probe) and non-contacting (aperture coupling and proximity coupling). 

1)  Microstrip Line Feed:  In this type, a conducting strip is connected directly to the edge of the Microstrip 
patch as shown in Fig. 2. The patch is wider than the conducting strip. Thus the feed can be etched on the same 
substrate to provide a planar structure. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2:  Microstrip line feed 

The purpose of the inset cut in the patch is to match the impedance of the feed line to the patch without the 
need for any additional matching element. This can be achieved by properly controlling the inset position. 
Hence this is an easy feeding scheme, since it provides ease of fabrication and simplicity in modelling as well as 
impedance matching. However as the thickness of the dielectric substrate being used, increases, surface waves 
and spurious feed radiation also increases, which hampers the bandwidth of the antenna. The feed radiation also 
leads to undesired cross polarized radiation. 

2)  Coaxial Feed:  The coaxial feed also called probe feed is the most used technique used for feeding mi-
crostrip patch antennas. The inner conductor of the coaxial connector extends through the dielectric and is sol-
dered to the radiating patch, while the outer conductor is connected to the ground plane. What is important of 
coaxial feeding is that it can be placed at any desired location inside the patch in order to match with its input 
impedance. The advantage of this feed method is that it can easily be fabricated and can have low spurious radi-
ation. However, a major disadvantage is that it provides narrow bandwidth and is difficult to model. Thus not 
making it completely planar for thick substrates (h >0.02 λo). Also, for thicker substrates, the increased probe 
length makes the input impedance more inductive, leading to matching problems. 

3)  Aperture Coupled Feed: In this type, the patch and the microstrip feed line are separated by the ground plane 
as indicated in Fig. 3. Coupling between the patch and the feed line is made through a slot in the ground plane. 
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Fig. 3: Aperture-coupled feed 

The coupling aperture is usually centered under the patch, leading to lower cross polarization due to symmetry 
of the configuration. The amount of coupling from the feed line to the patch is determined by the shape, size and 
location of the aperture. Since the ground plane separates the patch and the feed line, spurious radiation is min-
imized. Generally, a high dielectric material is used for bottom substrate and a thick, low dielectric constant 
material is used for the top substrate to optimize radiation from the patch. The major disadvantage of this feed 
technique is that it is difficult to fabricate due to multiple layers, which also increases the antenna thickness.  

4)  Proximity Coupled Feed: In this type of feed two dielectric substrates are used such that the feed line is be-
tween the two substrates (Fig. 4).  The radiating patch is on top of the upper substrate. The main advantage of 
this feed technique is to provide very high bandwidth. This scheme also provides choices between two different 
dielectric media, one for the patch and one for the feed line to optimize the individual performances. 

 
 

 

 

 

 

 

 

 

 

Fig.4: Proximity-coupled Feed 

Matching can be achieved by controlling the length of the feed line and the width to- line ratio of the patch. The 
major disadvantage of this feed scheme is that it is difficult to fabricate because of the two dielectric layers 
which need proper alignment. Also, there is an increase in the overall thickness of the antenna. 

5)  Characteristics of microstrip patch antennas:  Whatever the shape or size of the patch antenna, they are 
characterized with the same specifications [10]. The antennas are generally adapted to an impedance of 50 ohms 
[9]. The input impedance varies proportionally with the frequency even if the intrinsic impedance of the feeding 
remains unchanged. Generally input impedance is the ratio between the voltage and currents at the antenna port. 
The gain of an antenna (in any given direction) is defined as the ratio of the power gain in a given direction to 
the power gain of a reference antenna in the same direction.  For any patch antenna the gain according to the 
directivity (D) and the return loss ():   ܩሺߠ, ߮ሻ ൌ ߩ ∗ ,ߠሺܦ ߮ሻ 
It is important to note that an antenna with the gain does not create the radiated power. The antenna leads just as 
the radiated power is distributed with respect to the power of radiation in all directions and the gain is just a 
characterization of how the power is radiated [11]. The radiation or antenna pattern describes the relative 
strength of the radiated field in various directions from the antenna, at a constant distance. The radiation pattern 
is a reception pattern as well, since it also describes the receiving properties of the antenna. The radiation pattern 
is three-dimensional, but usually the measured radiation patterns are a two-dimensional slice of the three-
dimensional pattern, in the horizontal or vertical planes [12]. 

C. METHOD OF ANALYSIS 

There are several methods for the analysis of patch antennas, but the transmission line model is the simplest and 
most commonly used in the literature [13] since it gives a good understanding of physics, however, there are 
other models such as cavity model and full wave model. 
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Radiation patter results have been presented in m Fig.14. The patterns are directive and notice that the antenna 
configuration is the same, feeding by two different methods. The coaxial probe gives the best results. 

IV.  CONCLUSION 

The choice of the position of the feeding depends on their performance of the patch. The conception of an-
tennas using HFSS bases essentially on the shape of the patch antenna and the feeding method and the substrate 
in order to obtain a result which return loss wished. In this study the return loss is maximum in the position 
dx=1.5 mm and dy=2.6 mm. The advantage of the fed by a coaxial cable compared to the feed Microstrip line is 
that the impedance corresponding to the K- band can be adjusted. For all this the coaxial feeding stays the pre-
ferred feeding compared to microstrip line feeding. The feature works of this research will be interested to net-
work array of path antenna. 

REFERENCES 

[1] M.Iftissane, S.Bri, L.Zenkouar, A.Mamouni, “Conception of Patch Antenna at Wide Band”, Int. J. Emerg. Sci., 1(3), pp. 400-417,  
September 2011.  

[2] S.Bri, A. Nakheli, A. EL fadl , “Conception of Patch Antenna at Wide Band: Dual and Broadband Patch Antenna na”, ISN: 978-3-   
8484-8921-3, Edition LAP - Lambert Academic publishing – Germany, 2012. 

[3] M.Iftissane, S.Bri, L.Zenkouar, A.Mamouni, “Design and Modelling of Broad band Patch Antennas”, AMSE: A General Physics and     
Electrical Applications Vol. 84, Issue 2, pp.78-98, November 2011. 

[4] T.Shanmuganantham, Dr. S. Raghavan, ‘’Suspended Microstrip Patch Antenna for Wireless Applications’’, Vol.5, N°.3, May 2010 

[5] A. G. Derneryd, "A Theoretical Investigation of the Rectangular Microstrip Antenna Element", IEEE Trans. Antennas Propagat., Vol. 
AP-27, No. 2, pp. 137-145, Mars 1979. 

[6] P. Bartia, K, V,S,Rao, R,S, Tomar, ‘‘Millimeter wave microstrip and printed circuit antennas ’’, Artech House, Boston, London, 1991. 

[7] Wang. M, Wu. W, Fang. DG, ‘‘Uniplanar single corner-fed dual-band dual-polarization patch antenna array ’’, Progress in Electro 

magnetic Research letters, 30, 41-48, 2012. 

[8] C. A. Balanis, “Antenna Theory, Analysis and Design”, JOHN WILEY & SONS, INC, New York 1997. 

[9] R.Garg, P.Bharita, I.Bahl,A.Ittipibon ,“Microstrip antenna design and handbook’’, Artech House, Boston, London, 2001. 

[10] Lo, Y.T., Solomon D. and Richards, W.F. "Theory and Experiment on Microstrip Antennas," IEEE Transactions on Antennas and 
Propagation, AP-27, pp. 137-149, 1979. 

[11] R.C. Johnson editor, Antenna Engineering Handbook, McGraw-Hill Inc., 3rd edition, 1993. 

[12] A. Balanis, Arizona State University, “Antenna Theory: Analysis and Design”, 3rd Edition, John Wiley& Sons, Inc,1997. 

[13] Hall, P. S. Wood, C and Garrett, C, “Wide bandwidth microstrip antennas for circuit integration’’, Electron. Lett., 15, pp. 458-460, 
1979.  

[14] S.Bhaskar ,  S.Kumar Gupta,  “Bandwidth Improvement of  Microstrip Patch Antenna Using H-Shaped Patch’’, Vol. 2, Issue 1, pp. 
334-338, Jan-Feb.2012. 

Youssef Rhazi et al. / International Journal of Engineering and Technology (IJET)

ISSN : 0975-4024 Vol 4 No 6 Dec 2012-Jan 2013 522




