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Abstract

A composite double - band circular microstrip patch (MPA) with space opening for WLAN is intended. An investigated configuration is
feasible for WLAN applications. An investigated configuration includes the circular patch and 7 - space resonator. The compact in the
antenna size for the lower band is attained by adopting a 7 — shaped opening space on the ground plane. By balancing the model specifi-
cations, a circular patch resonator act at the primary band (5.2 GHz) and the n - space slot act at the secondary band (2.4 GHz), while
using the substrate substantial FR4 whichever carry dielectric constant of 4.4 (er). The arranged antenna configuration has small in size,
less weight, reduced cost and acceptable isolation. Designed structure presents the return loss less than -10 B and it is indicated with
significant impedance matching, improved radiation pattern and good VSWR around 1 over the working bands. The investigated config-

uration is simulated and analyzed with HFSS.
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1. Introduction

A dual-band microstrip patch antennas (MPA) are in the awesome
request because of the fast advancement of remote
correspondences towards the wireless network's applications. Just
a while earlier, microstrip receiving wires [1]-[2] have asked for
an enormous idea in modernized remote correspondence substance
in light of their diverse fascinating appearance regarding little
dissemination misfortune, less weight, low profile, available
excitation, restricted in size and simplicity of produce in like way
broad impedance transmission capacity. The patch antenna is an
exceptionally fascinating engaging alternative for applications at
remote correspondences. The distinct idea of MPAs filling in as
round and hollow, rectangular, triangular, ring slot and
hemispherical shapes [3] have been given in the literature. The
circular and rectangular patch antennas are having the inherent
advantages over the triangular, ring slot and half of the globe
shapes.

A dual - band patch antenna model [3]-[7] to accomplish double
frequency operations for WLAN applications is modelled in this
configuration. A Suggested configuration includes patch resonator
[8]-[10] and & — shaped slot resonator [11]-[15]. These two 0ozing
elements are significantly mutilated in sync; vibrate at higher and
discretionary recurrences subsequently. Their radiation designs
have diverse execution for remote correspondence applications.
Keeping in mind the end goal to expand the operation extend, the
radio wire must be expanded in measurement and size of a physi-
cal receiving wire. To lessen complexity, size, and structure of the
antenna, this can be accomplished by etching a slot on the ground
plane. The most commonly engaged microstrip antenna is circular
shaped patch antenna. The Patch antenna is the capability to have
emission diversity. On the off chance that the dielectric permittivi-

ty of the substrate rises, the receiving wire bandwidth diminishes.
Over the latest couple of generations, the movement of remote
systems (WLAN) depicted with central attractions of a message
with correspondence range. A prerequisite for remote LAN struc-
ture has extended up to the impression. Wireless medium for fre-
quencies adjusting bands of the proposed circumstances must be
predominant discernment before arranging a mobilized WLAN
structure [16].The 2.45GHz recurrence band is without allowing
for that direction ultimate extreme of remote systems models re-
mains obstruction against alternate models and that utilize a simi-
lar kind of recurrence band. This 2.45 GHz band is appropriated
by IEEE 802.11b regulations.5.25 GHz is employed by IEEE
802.11a [17] regulation and that is more phenomenal help im-
mense speed WLAN.

In this way, a microstrip supplied line is considered to transfer the
energy from one point to another point efficiently and furthermore
directed toward preserving the strategic distance in distinction the
openings [10]. The feed supplied line effectively incorporates with
the antennas. The microstrip supplied line [18] has more flexibility
and compactness than co axial feed line. The acceptance of mi-
crostrip line is easy to match and simple to create. The investigat-
ed circular dual band microstrip resonator is simulated and ana-
lyzed with HFSS. It is a viable fundamental full-wave electric and
magnetic range analysis approach for subjective 3D dimensions
perfect hardware professed that yields changes of basic Microsoft
windows pictorial interface. The HFSS used to decide the parame-
ters, for example, return loss, working recurrence, fields, and so
on. To emphasize the configuration, the intended dual frequency
circular patch with m-shaped antenna [15] is illuminated for
WLAN. It includes the circular patch and = - space resonators and
these are the primary band (5.2 GHz) and the secondary band (2.4
GHz) subsequently. The arranged antenna configuration has small
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in size, less weight, reduced cost and acceptable isolation and can
obtain dual - band operation with various radiation designs.

2. Antenna configuration

Fig. 1 describes the intended double frequency [7] circular patch
[10] arrangement. It involves a circular patch and © — space open-
ing, the circular patch is located on the dielectric substrate and 7 —
shaped slot is imprinted in a ground plane, both the emitting com-
ponents are intensely well organized. These two elements oscillate
at primary and secondary recurrences subsequently. The feed
point is imprinted at a centre point of the substrate. The investigat-
ed structure is printed on both sides, one side is a circular patch
and another side is a ground plane with parasitic space. The patch
antenna resonators can be sustained by several models. The radio
wire antenna is implemented by using a microstrip sustained line
for the reason it is one of the simple approaches to fabricate. The
supportive parameters of the n-shaped antenna are realized. The
intended antenna is created with a substrate of FR4 with a thick-
ness of 0.16 cm and relative permittivity is 4.4.

A suggested antenna has a compact element and total configura-
tion is about 4 cm x 4 cm x 0.16 cm. Pursuance of dual - band
circular patch antenna is situated on various factors such as feed-
ing point, the diameter of a circular patch and parametric length of
the parasitic slot. Also, antenna Pursuance builds upon outline and
dimensions of the substrate. A circular resonator is the main com-
ponent of WLAN structure. The inclination of WLAN structure is
to design a compact and elementary antenna that offers small dis-
tortions with high bandwidth. The round fix has an extent of R =

1.4 cm and relative permittivity of €r = 4.4 as appeared in Figure 1.

The halfway purpose of the roundabout fix is settled over the in-
side line of the substrate with a balanced space S1 = 19 mm which
is offered to utilize the consolidating intensity of microstrip-
managed line with round microstrip fix. The extent of the 50-Q
matching feed has the dimensions of Wr=0.3 cm and Lf=2.1 cm.
The analytical operating frequency for circular resonator is deter-
mined [19] with consequent formula and analogous to 5.2 GHz
which is applicable for wireless LAN applications.
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In addition to that one more resonator being m — arrangement
space is adopted on the ground plane for the resolve of frequency
2.4 GHz band [20]. The configuration of x - slot is as conferred in
Figure 1. The lower band is attained by adopting a © — slot. It is
remarkable that by considering appropriate dielectric substrate
[21], a compact size structure can be realized. Hence, the intended
antenna is created with the FR4 material having dielectric constant
4.4. The layout for the lower stimulate m - opening slot is
incorporate the three space openings includes various breadth and
equal dimension Ws=0.05 cm in the point of Fig 1, a = — shaped
space on the ground plane with balanced separation distance are Sz
= 26 mm, various rectangular space lengths are Li=2.0 cm,
L2=L3=0.5 cm. The centre point of the x - slot is fixed to half of
the ground plane representing as Ss=11 mm. By balancing the
model parameters, the circular patch resonator and =« - space slot
are acted at the primary band (5.2 GHz) and the secondary band
(2.4 GHz) subsequently.
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Fig. 1: Designed MPA: (a) Top view; (b) Bottom view; (c) cross sectional
view
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3. Simulated results and discussions

0.00-

5003
-10.004
15,00
20004
2500

Return loss (dB)

30004
-35.004

00 250 3D0 350 400 450 500 550 6.0
Freq [GHz]

-40.00
2

Fig. 2: Simulated return loss characteristics at 2.41 GHz and 5.25 GHz

The return loss characteristics of simulated configuration are illus-
trated in figure 2. The circular resonator and = — space elements
resonate with secondary and primary band consequently. It is
watched return misfortune at 2.4 GHz and 5.2 GHz as -40 dB and
-27 dB consequently. As a result, a simulated primary band attains
a bandwidth of 4.20 % (2330 -2440 MHz) and secondary band
attains a bandwidth of 4.01 %. The slot space resonates because of
a circular resonator and there are no oscillations without patch
component.
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Fig. 3: Simulated radiation characteristics of CMPA

Figure 3 exhibits the radiation characteristics of suggested config-
uration. An intended configuration emits the most extreme to-
wards the major direction at 5.25 GHz and = - opening slot resona-
tor is radiating the waves in bidirectional at ISM range.
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Fig. 4: Simulated Gain at 2.4 GHz and 5.2 GHz

The intended configuration has the gain at 2.41 GHz and 5.25
GHz as 2.6 dBi and 4.9 dBi consequently as represented in figure
4. The most extreme radiation is directed towards outside in both
the recurrences. ISM and HYPERLAN recurrences are advisable
for wireless communications.

Figure 5 demonstrates the VSWR of the involved model. It is
portrayed as the examination of the error between the sustain line
and load. For ideal case value of VSWR is 1 and for good imped-
ance matching. The intended configuration has the VSWR value
as 1.11 and 1.06 at 5.25GHz and 2.40 GHz subsequently.
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Fig. 5: Simulated VSWR characteristics

4. Conclusion

A synthesized circular microstrip patch antenna with parasitic
opening sustained by microstrip line is intended to attain dual
frequency exercise. The investigated circular patch and = - space
resonators operate at the primary band (5.2 GHz) and secondary
band (2.4 GHz) subsequently. The antenna structure has been
simulated and it is noticed that return loss of -40 dB, -27 dB at the
recurrences of 2.39 GHz and 5.25 GHz subsequently. An arranged
model configuration has small in size, less weight, reduced cost,
acceptable isolation and sufficient operational bandwidth, with the

end goal that it is suitable for WLAN applications.
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