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Abstract: 

Nowadays, wireless communication technologies are in demand of low  profile, light weight, and mult iband antenna. To fulfil these 

requirements microstrip patch antennas are used. However, the microstrip patch antenna has limitations like low gain and narrow 

bandwidth.  There are various techniques to improve the performance of patch antenna. Among basic shape of patches, rectangular 

patch antenna occupies less space on substrate. The proposed system presents a  rectangular antenna which gives higher bandwidth at 

resonant frequencies of 2.5GHz, 5.0GHz respectively. The designed antenna has simple shape of rectangular patch with a feed which 

produces maximum gain. The performance parameters for proposed rectangular patch antenna such as return loss, radiation patte rn, 

bandwidth, VSW R were studied. HFSS (High Frequency Structural Simulator) software has been used for design and simulation of 

proposed antenna. This designed antenna finds application in   Wi-Max, WI-Fi applicat ions. 
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I. INTRODUCTION 
 

Wireless networking is a method by which homes, 

telecommunication networks and enterprise (Business) 

installations avoid the costly process of introducing cables into a 

building or as a connection between various equipment locations. 

These networks are generally implemented and administered 

using radio communicat ion. The implementation takes place at 

the physical layer of the Open System Interconnection (OSI) 

model network structure. Types of wireless networks are 

wireless Personal Area Network (PAN), wireless Local Area 

Network (LAN), wireless mesh network, wireless Metropolitan 

Area Network (MAN), wireless Wide Area Network (WAN), 

Global Area Network (GAN) and space network. Wi-Fi is a 

popular technology that allows an electronic device to exchange 

data wirelessly (using radio waves) over a computer network, 

including high-speed Internet connection. A device that can use 

Wi-Fi (such as a personal computer, video-game console, smart  

phone, tablet, or digital audio player) can connect to a network 

resource such as the Internet via a wireless network access point. 

Such an access point (or hotspot) has a range of about 20 meters 

(65 feet) indoors and a greater range outdoors. Hotspot coverage 

can comprise an area as small as a single room with walls that 

block radio waves or as large as many square miles this is 

achieved by using multiple overlapping access point. Wi-MAX 

(Worldwide Interoperability for Microwave Access) is a wireless 

communicat ion standard designed to provide 30 to 40 megabit-

per-second data rates, with the 2011 update providing up to 1 

Gbit/s for fixed stations. The name “Wi-MAX” was created by 

the Wi-MAX was created by the Wi-MAX Forum, which was 

formed in June 2001 to promote conformity and interoperability  

of the standard. The forum describes Wi-MAX as “a standards-

based technology enabling the delivery of last mile wireless 

broadband access as an alternative to cable and DSL.  
 

Wi-MAX refers to interoperable implementations of the IEEE 

802.16 family of wireless-networks standards ratified by the Wi-

MAX Forum. Similarly, Wi-Fi refers to interoperable 

implementations of the IEEE 802.11 Wireless LAN standards 

certified by the Wi-Fi Alliance. Wi-MAX Forum certification  

allows vendors to sell fixed or mobile products as Wi-MAX 

certified, thus ensuring a level of interoperability with other 

certified products, as long as they fit the same profile. The 

original IEEE 802.16 standard (now called “Fixed Wi-MAX”) 

was published in 2001. Wi-MAX adopted some of its technology 

from WiBro, a service marketed in Korea. Mobile Wi-MAX 

(orig inally based on 802.16e -2005) is the revision that was 

deployed in many countries, and basis of future revisions such as 

802.16m-2011.Rest of the paper is organised as follows: Design 

and function of proposed antenna is elaborated in Section II. 

Results are discussed in Section III. Section IV concludes the 

paper. 

 

II. DES IGN OF PROPOS ED ANTENNA 

 

The init ial geometry  of proposed antenna is given in Fig 1. A  

compact microstrip dual band antenna is presented for 2.5GHz 

and 5.0GHz.The substrate used here is FR4, which is a PCB 

material, with a thickness of about 1.6mm and dielectric constant 

4.4. The design is successfully realized in theory and verified by 

electromagnetic (EM) simulation and the experiment. Th is 

antenna can be used in many applications as it is more 

economical. The two step impedance resonator is responsible for 

the two resonant frequencies. If the distance between the two 

SIR resonators is large, then the coupling gaps do not affect the 

resonant frequencies. The geometry of the proposed Dual-band 

Band antenna is shown in Fig 1. The antenna has a compact size 

of 50mm (L) * 50 mm (W) * 1.6 mm (H). The stepped 

impedance resonator is used to design amicrostrip    Dual-band 

antenna. The two SIR issued to generate the first and second 

resonance frequency the side view of the antenna structure is 

shown in Figure 1. 
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(a) TOP VIEW  

 
(b) SIDE VIEW  

Figure.1. Geometry of proposed antenna  

 

TABLE 1 : Optimal geometric values of proposed antenna  

S.No  Notations Dimensions in mm 

1. L1 12 

2. L2 21 

3. L3 10 

4. L4 5 

5. W1 1.2 

 

III. RES ULTS  AND DISCUSS ION 

 
A. Return Loss 

The simulated result of return loss of the proposed antenna is 

shown in Figure2. It can be observed that the proposed antenna 

exhibits dual band characteristic in Wi-MAX and Wi-Fi i.e. this 

antenna resonates at two frequency bands such as 2.5GHz and 

5.0 GHz. The return loss of the proposed antenna is about -24 dB 

at 2.5GHz and -14 dB at 5.0 GHz.  

Figure2.Simulated Return Loss Of Proposed Antenna 

B. Radiation Pattern 

The proposed antenna is directional in natureas it radiates 

symmetrically as shown in Figure 3. The radiation characteris tic  

of the dual band antenna is simulated for both H-Plane and E-

Plane. The far field rad iation pattern is being checked for two  

frequencies  2.5 GHz. and 5.0 GHz, the E-Plane and H-Plane 

characteristic is symmetric in nature and it radiates at two 

direction equally at φ=0o (E-Plane) and φ=90o (H-Plane) as 

shown in Figure3. 
 

  
 

 
Figure 3. Radiation pattern of antenna 

 
C. VSWR 

As shown in the Figure4.the proposed antenna had achieved 

VSW R of value ≤ 2 at two frequency bands of frequency i.e. 2.4 

GHz to 2.6 GHz and from 4.9 GHz to 5.1 GHz for 2.5 GHz and 

5 GHz respectively. The value of VSW R is exactly one at the 

operating frequencies 2.5GHz and 5 GHz, this shows that the 

proposed antenna suits well for the Wi-Fi and WiMAX services. 

 

 
Figure4. Simulated VSWR of proposed antenna 

 

IV. CONCLUS ION 

 

In this paper, a compact dual band antenna for wireless 

application has been developed. This antenna has two bandsat2.5 

GHz with return loss of -24db and 5GHz with return  loss of -

14 db. The Proposed antenna has a low profile and is easily able 

to feed by micros trip. The proposed antenna has the 

characteristics of dual band response with good return loss 

above30dBandradiation pattern at E-Plane and H-Plane. The 

proposed antenna is a simple and effective feeding structure in 

design, has adequate operational bandwidth at Wi-Fi and Wi-

MAX operating range.  The Simulated Antenna is economical 

because the substrate used is FR4, which is very cheap. 
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