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1. INTRODUCTION

In today’s era of wireless communication, there is a greater demand of producing low profile, low
size compact antennas that can handle large spectrum of frequencies. As the frequency increases, size of the
antenna reduces. Micro-strip antennas are used to process ultra-high frequency band in cell phone receiver or
on satellite radio but despite of this have shown some constraints because of limited bandwidth. This issue
can be addressed by designing without a dielectric substrate or having some modifications in the parameter
design, therefore these antennas have received much attention in radar, satellite and most recently in WLAN
and WPAN networks. The notion of circular polarization is being introduced in [1] to cover the loss caused
by misalignment between signals and of receiving antenna. CP is generated using two orthogonal modes
having phase difference of 90° between them. In [2] antenna was designed to improve ground plane structure
having T shaped strip, a vertical stub and a slit to achieve CP. Monopole antenna was designed [3] having L
shaped slit and rectangular patch with dual band circular polarization. Hexagonal shaped antenna was
designed with L shaped stub to achieve CP [4]. It is however not easy for the dual band CP antenna to
improve the separation between channels having co-polarization effect in different bands [5]. Design of the
single feed antennas and dual band CP antennas along with configurations have been proposed in [6-8]. In [9]
realization of the CP radiation in two different bands were elaborated having a single patch in multi
resonance modes. Similarly, Dual band CP with dual sense stacked patch antenna with a small frequency
ratio for UHF RFID Reader applications in [10] was proposed and designed. In this paper it was compelling
to design a dual frequency based CP micro-strip antenna to improve the performance of high efficiency
WLANS 802.11ax technology. All the performance improvements will be based on radiation pattern,
bandwidth, return loss, axial ratio and gain.
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2. PARAMETERS OF THE DESIRED ANTENNA
The idea to comprehend the design of CP Antenna was first illustrated by the design of circular
patch [11] as given in the equations below

_ ’ 1.841c
fres - 2MTeffelr (1)
fres is the resonance frequency of CP antenna whereas “c is the velocity of light and re is the effective radius
of the circular patch in CP antenna [11].

Tepfe = G. J (1+ HZ) {in (%) + 1772} @)

Considering above formula, “A” is called as the dielectric height and “a “as the actual radius of the
circular patch.

Figure 1 and 2 show demonstrates that there are two patches of copper which are needed to be
considered for our approach of antenna design. Larger patch is considered to be a resonant radiator having
frequency of 5.2 GHz and smaller patch to be also a resonant radiator of having frequency of 2.4 GHz
respectively.FR4 is the material chosen for two di-electric substrates. In order to enhance flexibility for
impedance matching, the lower patch has to be moved by positions Xa and Ya. A coaxial probe of 50Q SMA
is used for the feed structure mounted at the coordinates of (X, Y) and thus making an angle of 45° from X-
axis and Y-axis respectively.
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Figure 2. Side View of CP Antenna
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3. RADIATION DESIGN

CST MW studio was the tool used for analyzing of the stimulated antenna. Return loss is the
reflection of signal power caused by hindrance of an object in the transmission line or optical fiber. It is
mostly expressed in dB and used as a ratio of the transmitted signal power and receiver signal power [13]. In
order for the antenna to radiate comprehensively [12], return loss should be <-10dB. Different Parameters
required for the design of Dual Band CP Antenna Table 1.

Table 1. Different Parameters required for the design of Dual Band CP Antenna

Antenna Geometric . starting final
variables
Parameters value(mm) value(mm)
height of substrate H 1.6 1.6
width of substrate Subx 60 60
length of substrate Suby 60 60
larger patch radius R2 16.4 16.85*
smaller patch radius R1 6.8 6.8
truncation of larger patch Rb 5 5.3*
truncation of smaller patch Ra 2.2 2.03*
cutting of larger patch Db 3.8 3.8
cutting of smaller patch Da 1 1
height of ground Mt 0.028 0.028
'””ergg‘g('j‘fc fofr"”ter Hg(ground hole) 1.675 1.675
outer radius of inner hole Hp(probe hole) 1 1
feeding point XY 1.3,1.3 1.1%1.1*
centre of small patch from XaYa 3939 3939

the centre of larger patch

*values are supposed to be varied

4. RESULTS AND ANALYSIS

Graph in Figure 3 has a RL of <-10dB at around 2.4 and 5.2 GHz frequencies. Directivity is a key
parameter for the antenna’s designing process. Enabling the far field using RCS and choosing the wave-guide
port correctly, directivity of the desired antenna in the 2.4 and 5.2GHz can be predicted [11]. From the figure
4 and 5 it can be concluded that the maximum directivity of the desired antenna is along z-axis. The ratio of
electric field along x and y directions is determined by the axial ratio [13]. Axial ratio must be <3dB in order
to obtain circular polarization of Dual band CP micro-strip antenna [12]. The graph in Figure 6 illustrates the
axial ratio vs frequency is <3dB for 2.4 GHz and 5.2 GHz and thus it also confirms that our bands are
circular polarized. If in the case, they were>3dB then they were not supposed to be called as CP.
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Figure 3. Return Loss vs Frequency
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Figure 4. Directivity of CP Antenna at 2.4 GHz

5. DISCUSSUION ON THE RESULTS

Changing the antenna parameters might give different results. As far as the feeding point is changed,
a change in s parameter is also being observed [14]. Figure 7 and 8 represent change in the return loss of S-
Parameters as the feeding points are changed from 1.33 to 1.1 mentioned in Table 1.Changing the truncation
parameters Ra, Rb bring variation in the axial ratio curve of Figure 9, affecting the intended polarization.
Similarly, if the radius of patch changes, bands move from one place to another [15]. In the Figure 10 it can
be noticed that the frequency band of 2.4GHz move slightly to 2.48 GHz and similarly 5.2 GHz to 5.4GHz

respectively.
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Figure 5. Directivity of CP Antenna at 5.2 GHz
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Figure 6. Axial ratio vs Frequency
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Figure 7. Variation of S-Parameter at 2.4 GHz Figure 8. Variation of S-Parameter at 5.2 GHz

6. CONCLUSIONS

Dual band with CP was successfully achieved in design of CP antenna through these operating
bands of 2.4 and 5.2GHz. The feed point, patch size and truncations were varied and were checked through
experimental results. Two patches instead of single patch with the same characteristics employed on the basis
of difference in their results. The proposed antenna produced desirable results throughout the chosen
operating bands. The most significant result that came out was the axial ratio curve revealing the circular
polarization and its value was 1.996 at 2.4 GHz and 2.31 at 5.2 GHz, which is a very good positive result for
the CP antenna design.
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Figure 10. Variation of S- Parameter at different frequencies
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7. FUTURE WORK SUGGESTIONS

In future, the design of this antenna can be modified by making it suitable for other upcoming
WLAN standards. Length and breadth of the patch can be varied more and more to achieve the desired higher
gain capabilities. Bandwidth can also be increased by using another type of feeding technique [16] i-e coaxial
probe with capacitive feeding. Extra band which is not circular polarized but present in operating range can
also be removed by proper truncation of circular patch.
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