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Abstract: In this paper a new multiband compact CPW feed complementary antenna has been proposed which is
suitable for wireless communication. This multiband characteristic is achieved with the help of one L-shaped slot on
the radiating patch. By controlling the position and length of the slot multiband position can be varied. The size of the
antenna is 27.4x23.6 mm? and it is printed on FR4 EPOXY substrate with height of 1.6 mm, dielectric constant 4.4.
Simulation result shows the proposed antenna exhibits a good impedance matching over a wide frequency range of
2.41t02.46GHz and 4.79 GHz to 6.67 GHz with a gain of 1.5dBi and 2.6dBi respectively. This proposed antenna

produces good performance, and small size.
Keywords: WLAN, CPW Feed, Microstrip Antenna.

1. INTRODUCTION

With advancement of technologies broadband antenna
design for wireless communication system is increasing
day by day with some innovative features like high gain,
multimode operation, light weight and large bandwidth. In
mobile application, radar application and various wireless
application microstrip antennas are used due to light
weight, small size, ease of fabrication or many other
features. For using one antenna in different application
multiband antenna design becomes a attractive pancake
now a days. Many authors have reported different
structure of microstrip patch antenna for this multiband
operation. CPW fed is widely used to achieve dual band
operation [1-3]. Different shaped monopole radiators
having shaped Y [4], S [5], T [6], G [7] have been reported
and they are often adopted to realize multiband operation.
These antennas have several advantages like.Simple
structure, wide bandwidth, regular omnidirectional pattern
etc. But the only disadvantage is that the size of these
antennas is too large for portable wireless devices. To
minimize the size different shaped slot are cut into the
monopole radiators. Different shaped slots can generate
different resonant frequency. There are several feeding
techniques like microstrip feed, inset feed, proximity feed,
aperture coupled feed, CPW feed for exciting the
microstrip patch. In the paper CPW feeding technique is
used because this feeding technique gives wideband
characteristic compared to other feeding techniques.

In this paper we basically proposed one CPW feed
rectangular shaped patch embedded with single L-shaped
slot for wireless application. This structure not only gives
dual band operation performance but also gives very
simple structure and compact size. Details of antenna
design and explanation of experimental results are
demonstrated in this paper.

Il. ANTENNA STRUCTURE

Figurel (a) and 1(b) shows the geometry of proposed dual
band antenna with slot and without slot. For designing this
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antenna FR4 EPOXY substrate with dielectric constant
4.4, height 1.6 mm and loss tangent 0.02 has been taken.
The overall size of the antenna is (27.4%23.6x1.6) mm®. A
50-ohm feed line of width 3mm is used to excite the
antenna. The antenna has been simulated with method of
moment based ZELAND IE3D simulator. This proposed
antenna has single layer metallic structure on one side and
other is without any metallization. Two equal sized ground
planes are placed on the same side of radiating patch and
theses ground planes are placed 0.35mm distance from
CPW Feed line. For designing this antenna FR4 EPOXY
substrate with dielectric constant 4.4, height 1.6 mm and
loss tangent 0.02 has been taken. The overall size of the
antenna is (27.4x23.6x1.6) mm>. A 50-ohm feed line of
width 3mm is used to excite the antenna. The antenna has
been simulated with method of moment based ZELAND
IE3D simulator. This proposed antenna has single layer
metallic structure on one side and other is without any
metallization. Two equal sized ground planes are placed
on the same side of radiating patch and theses ground
planes are placed 0.35mm distance from CPW Feed line.

Figure 1(a) Geometry of Proposed antenna
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The optimized geometric parameters are W=17.35mm,
L=15 mm, L1=10.2mm, W1=8.30 mm, L2=12.4mm,
W2=3mm. The spacing between radiating patch and
ground plane D=2.2mm and the gap between strip line and
ground plane S= 0.3mm.The length of the modified L-
Shaped slot is 23.3mm and width is 0.67mm.
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Figure 1(b) Geometry of Proposed antenna without slot

I111. RESULT AND DISCUSSION

The simulated reflection coefficient (S,;) for the reference
(without slot) and the proposed antenna are shown in Fig.
2 and Fig. 3 respectively. The reference provides a single
operating band where as the proposed antenna provides
dual operating band 2.41-2.46 GHz and 4.79-6.67 GHz.

Figure 3: Simulated S;; characteristic of proposed antenna

Effect of slot width variation on performance of the
Proposed Antenna:

Slot width variation changes the performance of the
antenna. When the width of the slot is 0.87mm, 0.97mm,
1.07mm and 1.17mm respectively the first band and
second band of the proposed antenna shifted to the right
side. Moreover when the width of the slot is 0.97mm
impedance matching at the first band is more. The effect
of slot width variation is shown in Fig. 4. Similarly when
slot of the antenna is decreased the first band and second
band shifted to the left side which is shown in figure 6.
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But when the slot width is 0.3mm then first band of the
proposed antenna vanish. So after different optimization
we get the optimized slot width and that is 0.37mm for
which we get the result which covers the WLAN band.
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Figure 4: Effect of slot width variation on operating bands

To further study the electromagnetic mechanism of the
proposed antenna surface current distributions are
presented in Fig. 5 for different operating frequency that
means for 2.4 GHz and 5.6 GHz. From the current
distribution pattern it is clearly shown that current
distributions are different for two different frequency
bands. For 2.4 GHz frequency band most of the surface
currents are concentrated near the modified L-Shaped slot
to generate the lower resonance mode. For 5.6 GHz
frequency band most of the surface currents are
concentrated along the monopole to generate the upper
resonance mode.

Figure 5 (b): Current distribution pattern at 5.6 GHz
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Radiation pattern for two different resonating frequencies [2].Y--Y.Cui, Y.-Q.Sun, H.-C.Yang, and C.-L.Ruan, “A New Triple-

are shown in Fig. 6.

(@)

(b)

(©)

(d)
Figure 6: Radiation pattern of proposed antenna at 2.4
GHz (a) E-Pane (c) H-Plane and 5.6 GHz (b) E-Plane (d)
H-Plane

IV. CONCLUSION

In this work a CPW feed rectangular patch antenna with
modified L-shaped slot is carried out. This proposed
antenna exhibits a good impedance matching from 2.41-
2.46 GHz, 4.79-6.67 GHz. These two bands are used for
wireless application. This proposed antenna has the
advantage of being compact size, light weight, simple
structure, easy design, good bandwidth and stable
radiation pattern.
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