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Abstract: In this modern world, wireless communication has been developed rapidly and widely. The field of wireless
communication is growing at a very fast rate covering different technical areas such as WLAN, Wi-MAX and
Bluetooth. For wireless communication application efficient and small antennas are required. In this paper design of a
compact size Microstrip line feed single slot dual band antenna is proposed. Microstrip antennas are suitable for
Microwave and Millimetre wave Integrated Circuits (MMIC) and less expensive to fabricate using modern day printed
board technologies. The antenna is composed of an octagonal slot on the bottom plane and one side of this octagon is
modified into a half octagon. CST Microwave Studio is used for the simulation. The simulation results of the antenna
shows that the designed antenna is capable of operating over the two bands 2260 MHz - 2580 GHz and 3970 - 6880
GHz. The dimension of the antenna is only 25 X 25 X 1.6 mm?®. Moreover, antenna have nearly omnidirectional
radiation pattern and 2.87 dB gain obtained in the second band of this antenna. The proposed Microstrip single slot
antenna is suitable for operating Bluetooth, WiMAX (2.5/5.5 GHZ) and WLAN (2.4/5.2/5.8 GHz) applications.
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I. INTRODUCTION
In today's environment, technologies demand antennas for are carried out using CST Microwave Studio shows that
operating on distinct wireless bands. A better performing the proposed antenna is competitive candidate for wireless

antenna should have lot of characteristics such as communication applications.
allowable weight, low cost, low profile and having the

ability to retaining better performance over a large Il. ANTENNA DESIGN
spectrum of frequencies. Wireless local area network and
Worldwide Interoperability for Microwave Access are the . = >

two most developing areas in the modern wireless
communication. We require an efficient and optionally
smaller antenna for wider reach ability. Therefore portable <>
technology of antenna has developed along with mobile '
and cellular technologies. Also a best performing antenna
will decrease power consumption, last longer, improve
transmission, reception, and marketability of the
communication device. Several designs are proposed for , )
the design of dual band Microstrip antennas. Microstrip (a) " Rk

patch antenna, Slot antenna, Dipole antenna and Monopole  _. . el . - L
antennas are different types of microstrip antennas. There Fig 1. Modified slot Antenna (a) T op view (b) Side view
are many antenna systems with different elements using (c) Bottom view

different techniques to solve the various problems inherent Schemati fiquration of th d ant is sh
to the antenna. The printed dipole antenna [1] has low chematic configuration of the proposed antenna IS shown

bandwidth requirements. Large size is the limitation of in Fig. 1. FR4 substrate is used for designing the antenna.

Modified Coplanar Waveguide Fed (CPW) monopole This substrate having a thickness of 1.6 mm and relative
antenna [2]. Small dual band CPW fed monopole antenna permittivity 4.4. In order to optimize the antenna

[3] does not cover the whole frequency band of WLAN. ﬁ/llr_nensmns, ts:jmul_?_tr:ons{h a:et Icgf“ed out fﬁmg tCST
Different slots are used in the design of meandering slot Icrowave studio. 1hus the total dimension of the anténna

antennas [6] has small size of 25 X 25 X 1.6 mm?. Design length of this
' antenna is calculated using this equation 1.

Rt

g

Microstrip single slot antenna is presented in this paper for

WLAN, WIMAX and Bluetooth applications. Antenna Ap C
consist of octagonal slot is on the ground plane. One side Length = 4 = NP D
of this octagon is converted into half octagon. Simulations 4f Ve
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where f_is the resonant frequency, c is the speed of light
in vacuum, and ¢ is the relative permittivity of the

substrate. In case of the octagonal slot antenna, the
resonate length determines the resonate frequency. Table 1
shows the values of the optimized parameters for the
design of proposed antenna.

TABLE | DESIGN PARAMETERS OF THE PROPOSED

ANTENNA
Parameter Dimensions(mm)

a 25
b 25
G 3
Lg 15
SH 1.6
Ds 14
Rs 4.21
Hg 7
Rk 5.5
Rt 25

A. Design Evolution of the Antenna

Fig. 2 shows the design procedure of the antenna. Antenna
1 starts with octagonal slot are etched on the ground plane
of the substrate. This simple design can obtain bandwidth
ranging from 2260-2580 MHz, which covers the 2.4 GHz
WLAN application. In order to excite another 6.00 GHz
resonant mode, one side of this octagonal slot is modified
in to half octagon in Antenna 4. The corresponding -10 dB
return loss bandwidth 3970-6880 MHz as plotted in Fig.6.
This bandwidth is sufficient for the standard of WLAN in
the 5.2 GHz band and 5.8 GHz band.
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Fig. 2. Design evolution of the antenna

B. Effect of Geometrical Parameters
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Fig 3. Effect of Rs variation on Return loss

Copyright to IJARCCE

DOI 10.17148/IJARCCE.2016.5866

The Fig. 3 shows the variation of return loss on various Rs
values where Rs is the length of octagon. For lower value
of Rs, single band is obtained. The value of Rs = 4.21
mm gives the optimized result which gives by red colour
in Fig. 3.
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Fig. 4. Effect of Sy variation on Return loss

The Fig. 4 shows the variation of return loss on various
values of substrate height Sy. At lower value and higher
value of Sy, there is single band obtained. The value of Sy
= 1.6 gives good return loss in both first and second band
and is considered as the optimal value is shown by red
colour in the Fig. 4.

I1l. RESULTS AND DISCUSSIONS
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Fig. 5. Return loss

Fig.5 shows the simulated return loss versus frequency
plot. The proposed Microstrip slot antenna resonates at 2.4
GHz and 6.00 GHz. The return loss for 2.4 GHz is
-26.94 dB and the return loss for 6.00 GHz is -20.706 dB
which covers the minimum required value of return loss of
-10 dB. The bandwidth of the proposed slot antenna is 320
MHz (2.26 GHz - 2.58 GHz) for 2.4 GHz and 900 MHz
(3.97 - 6.88 GHz) for 6.0 GHz.

Radiation pattern is defined as the directional dependence
of the strength of radio waves from the antenna. It is the
representation of the radiation properties of the antenna as
a function of space coordinates and describes the
normalized field values with respect to the maximum
values. Three types of radiation patterns are
omnidirectional, directional and isotropical. Fig. 6 shows
the radiation patterns in three dimensional at 2.4 GHz and
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6.00 GHz.
omnidirectional.

Both radiation patterns are nearly

(a) (b)
Fig. 6. Radiation pattern at (a) 2.4 GHz and (b) 6.00 GHz

(b)

(a)
Fig .7. Surface current distribution at (a) 2.4 GHz and (b)
6.00 GHz

The surface current distributions at 2.4 GHz and 6.00 GHz
frequencies are illustrated in Fig. 7.
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Fig. 8. Gain of the proposed antenna

The average gain of proposed antenna for frequencies 2.4
GHz and 6.00 GHz is shown in Fig. 8. The gain of the
antenna is defined as the capability to concentrate energy
through a direction to give a better picture of the radiation
performance. The value of antenna gain at the lower
frequency 2.4 GHz is about 0.36 dB and at 6.00 GHz is
2.89 dB.

Table-2 shows the parameters of the antenna. Center
frequencies for the antenna are 2.4 GHz and 6.00 GHz and
-26.9 GHz and -20.7 return loss are obtained over the two
operating bands. Antenna has better gain of 0.36 dB and
2.89 dB are obtained. Bandwidth obtained for the antennas
are 320 MHz and 2910 MHz. Voltage standing wave ratio
less than two achieved for two operating frequencies 2.4
GHz and 6.00 GHz.
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TABLE 11111 DESIGN PARAMETERS OF THE

PROPOSED ANTENNA
Parameters First Band Second Band
Frequency 2260 - 2580 | 3970 - 6880
Range(MHz)
Return loss(dB) -26.9 -20.7
Band 320 2910
width(MHz)
Gain(dB) 0.36 2.89
Center 2.4 6.00
frequency (GHz)

IV. CONCLUSION

The proposed antenna has small size and good return loss.
The bandwidth and the position of the bands can be
controlled easily, which makes the antenna useful for most
of the wireless communication applications. By employing
half octagonal on one side of the octagon antenna have
good dual band operation over the two operating bands
2260 - 2580 MHz and 397-6880 GHz can be obtained.
Hence the antenna is suitable for operating WLAN
(2.4/5.2/5.8 GHz), and Wi-MAX (2.5/55 GHz),
Bluetooth. Moreover, antenna has nearly omnidirectional

radiation patterns and better gain.
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