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Abstract— A compact asymmetric coplanar strip feed triple 

band antenna is presented. This antenna is resonates at three 

frequencies 2.4 Ghz, 3.5 Ghz and 5.5 Ghz. These 

frequencies are used in wireless communications such as 

WLAN, WiMAX and Bluetooth applications. The antenna is 

fabricated on FR4 epoxy material with overall dimensions 

are 20mm×25mm. The patch consists various slots to 

compact the size of antenna. The antenna has simple 

structure, easy feeding techniques which makes antenna 

easily integrated on chip. The design of antenna and 

simulated results are discussed in this paper. 
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I. INTRODUCTION 

The communication systems is growing very rapidly and 

demands large bandwidth and high data rates to 

communicate. Those antennas which can resonate in more 

than one frequency or cover multiple frequencies ranges are 

called multiband antennas. These antennas may be triple 

band, quad band or penta bands [1-5]. Different types of 

slots of various antennas are available but the basic factor is 

compactness with simple design [6]. 

Many designers use different structure along with 

feeding techniques. Most of the feeding techniques require 

more area on chip and also very complicated such as CPW 

feed. It requires two ground plane which are coplanar, which 

is not effective [7-8].  

In this paper we proposed a compact design 

antenna with simple feeding techniques i.e. asymmetric 

coplanar strip feeding. The patch of antenna consist various 

slots to cover the multiple bands with effective band width.  

II. ASYMMERTRIC COPLANAR STRIP FEED 

Feeding of an antenna plays an important role to compact 

the antenna and performance. Normal CPW fed antenna 

having two coplanar ground plane and one signal strip, 

which increase the size of antenna due to ground plane. But 

in case of asymmetric coplanar strip one ground plane is 

removed completely by which almost 50% area is reduced 

without affecting the performance of antenna [9].  

For radiation of any antenna there should be 

criteria of impedance matching to load. There are some 

related equations which used in ACS feeding. The 

impedance of ACS is defined as, 

                        𝑍0 =
60𝜋

√𝜀𝑒𝑓𝑓
 

𝐾(𝑘)

𝐾(𝑘1)
                [1] 

The effective dielectric constant of ACS is given below,            

                     𝜀𝑒𝑓𝑓 = (𝜀𝑟 + 1)/2                [2] 

The wavelength is given as, 

                    𝜆 =
𝑐

𝑓⁄

√𝜀𝑒𝑓𝑓
                             [3] 

Where ∈𝑟 is relative dielectric constant. 

III. DESIGN AND GEOMETRY OF ANTENNA 

The design specification of proposed antenna is given in 

fig.1. The overall dimension of antenna is 20mm×25mm, 

printed on FR4 epoxy material of loss tangent 0.02 of 

thickness 1.6 mm.  

 
Fig. 1: Geometry of Antenna 

The antenna has one signal strip of two kind of 

width one is 3mm and other is 1mm. 

The second is coplanar ground plane which has two 

slots; one is L-shaped slots of length 21mm which is quarter 

of the guided wavelength at 2.4 Ghz. The other is T-shaped 

slot of length 10mm, which is also quarter of the guided 

wavelength at 5.5 Ghz. The other rectangular slot is also 

added in signal strip of length 17mm and width 1mm. The 

antenna is simulated in HFSS (High frequency structure 

simulator) v.15. 

IV. RESULTS AND DISCUSSIONS 

Various parameters are discussed to elaborate the 

performance of antenna. Some of them are return loss, 

VSWR, radiation pattern, polar plot and gain. The return 

loss parameter is given in fig.2. 

 
Fig. 2: Return Loss Curve 
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The above fig tells us about the return loss of the 

proposed antenna. The return loss at 2.4 Ghz is -20 dB, at 

3.5 Ghz -27 dB and at 5.5 Ghz -15 dB. The resulting return 

loss is acceptable for any practical antenna.   

Fig. 3 shows the corresponding VSWR 

characteristics of resulting antenna.  

 
Fig. 3: VSWR Curve 

The value of VSWR is varies from 1 to ∞, but 

practically we have taken values between 1 and 2. From the 

fig we can say that the value of proposed antenna is below 5 

which is also considerable for practical antenna.  

The next plot is about polar plot of antenna. 

Basically polar plot is describe in terms of two angles, one is 

θ and other is Φ. Polar plot have many circles in it, the outer 

most circle represented in terms of θ.   

 
Fig. 4: (a) Polar plot at 2.4 Ghz 

 
Fig. 4: (b) Polar plot at 3.5 Ghz 

 
Fig. 4: (c) Polar Plot at 5.5 Ghz 

Polar plot have many circles in it, the outer most 

circle represented in terms of θ. It tells the direction in 

which antenna is radiating. The inner circles represent the 

gain of the antenna. Fig 4 (a),(b) and (c) are given at three 

frequencies.  

The other parameter to describe the performance of 

antenna is radiation pattern which is in 3-D form and tells 

the intensity of antenna in free space. Fig. 5 shows the 

radiation pattern of resulting antenna. 

 
Fig. 5: Radiation pattern of Antenna 

From the fig we can say that the antenna is 

radiating in all directions and the red colour shows the 

maximum gain of the antenna. Hence the antenna is omni-

directional antenna with gain of 1.08 dB in free space.  

V. CONCLUSIONS 

In this paper we have discussed a compact ACS-fed triple 

band antenna for wireless communications. We have also 

discussed the various parameters of antenna which tells the 

nature of the antenna. From the above discussions the 

proposed antenna is fully resonates in three frequencies 2.4 

Ghz for Bluetooth, 3.5 Ghz for WiMax and 5.5 Ghz for 

WLAN with the bandwidth of 2.39- 2.5 Ghz, 3.42-3.78 Ghz 

and 5.4- 5.6 Ghz with return loss of -20 dB, -27 dB and -15 

dB respectively.  Hence we can conclude that the designed 

antenna is omni directional antenna with better return loss 

and gain, so that it can cover all wireless frequencies of 

WLAN and WiMAX.  
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