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ABSTRACT 
In this paper, a quad-band H-slot microstrip patch antenna for 

WiMAX application is presented. The radiation performance 

such as VSWR, return loss, radiation pattern and gain of the 

antenna are simulated using Ansoft HFSS and presented. 

Radiating patch lies on the FR4_epoxy substrate which is 

having dielectric constant 4.1 and height 1.5mm. Coaxial 

feeding technique is used to feed the antenna with 50 ohm 

impedance. This proposed antenna covers four frequency 

bands of 3.41-3.51 GHz, 4.64-4.75 GHz, 5.45-5.63 GHz and 

6.38-6.50 GHz respectively. This proposed antenna enhances 

the maximum return loss of -16.92 dB at 3.46 GHz, -18 dB at 

4.73 GHz, -17.50 dB at 5.55 GHz and -17.45 dB at 6.45 GHz 

frequencies 
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1. INTRODUCTION 
Antennas are important components in communication 

systems and play a role in transmitting and receiving signals. 

In modern wireless communication systems, multiband 

antenna has been playing a very important role for wireless 

service requirements [1]-[2]. Now-a-days, antennas with 

multiband capabilities have been widely required in satellite 

and mobile communication systems to meet the growing 

system complexity. With the rapid development of the 

modern wireless communication system, antenna design has 

turned to focus on wide multiband and small simple structures 

that can be easy to fabricate. Compact, multiband, low-profile 

and low-cost antennas are widely used in personal 

communication devices along with the rapid development of 

the wireless communication systems [3]-[6]. 

Recently, many communication standards like WiMAX etc 

are developed for high frequency and high speed 

communication. This rapid increase in communication 

standards has lead to a great demand for multi-band and 

broadband antennas with low real estate area, low cost 

fabrication and ease of integration with feed networks. For the 

past decades, the microstrip, slot, and stacked patch antennas 

have been used to implement multi-band [7]-[12].  

In this paper, we proposed a quad band H-slot microstrip 

patch antenna for WiMAX/WLAN application is presented. A 

coaxial probe is connected to the rectangular patch which is 

located close to rectangular H-slot patch centre for good 

excitation of the proposed antenna over a wide bandwidth. 

The antenna covers four frequency bands of 3.41-3.51 GHz, 

4.64-4.75 GHz, 5.45-5.63 GHz and 6.38-6.50 GHz 

respectively. 

2. ANTENNA DESIGN 
FR4_epoxy (dielectric constant = 4.1 and height = 1.5mm) is 

used as substrate to design the proposed H-slot microstrip 

patch antenna. The geometry of the proposed antenna is 

shown in Fig. 1(a) and Fig. 1(b). The dimension of the 

antenna is 67x74x1.5 mm³. To feed the proposed antenna a 

coaxial probe of characteristic impedance 50 ohm is used. 

The antenna dimensions obtained after necessary tuning on 

single antenna element are shown in table 1. 

Table 1. Dimensions of the proposed H-slot microstrip 

patch antenna 

 

Fig 1: Geometry of the proposed H-slot microstrip 

antenna: (a) top view (b) side view 

 

  

Parameter L W Ls Ws a b 𝑦𝑓  

Units 

(mm) 
33.5 23 28 15 2.5 3 3.25 
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3. SIMULATED RESULTS  
In this section, simulation is done for the proposed multi-band 

H-slot microstrip patch antenna by Ansoft HFSS. The 

proposed antenna have impedance matching better than -10 

dB return loss for frequency range of 3.41-3.51 GHz, 4.64-

4.75 GHz, 5.45-5.63 GHz and 6.38-6.50 GHz respectively. 

Fig. 2 shows the current distribution in the patch of the 

proposed antenna. Fig. 3 shows that the antenna have the 

maximum return loss of -16.92 dB at 3.46 GHz, -18 dB at 

4.73 GHz,  -17.50 dB at 5.55 GHz and -17.45 dB at 6.45 GHz. 

Fig. 4 shows the VSWR value lesser than 2 for the frequency 

range of 3.41-3.51 GHz, 4.64-4.75 GHz, 5.45-5.63 GHz and 

6.38-6.50 GHz respectively. Fig. 5 shows the simulated 2D 

radiation pattern at 3.46 GHz, 4.73 GHz, 5.55 GHz and 6.45 

GHz frequency respectively. 

 

Fig 2: Current distribution in the patch of the proposed 

antenna 

 

Fig 3: Simulated return-loss of the proposed H-

slot microstrip patch antenna 
 

 

 

 

        Fig 4: Simulated  VSWR plot of the proposed antenna 

 

    (a) 

 

       (b) 
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  (c) 

 

 

     (d) 

Fig 5: Simulated radiation pattern of the proposed 

antenna at (a)3.46 GHz (b)4.73 GHz (c)5.55 GHz (d)6.45 

GHz 

4. CONCLUSION 
In this paper a quad band H-slot antenna for WiMAX/WLAN 

applications is proposed and analyzed through different 

parametric studies using Ansoft HFSS simulation software. 

Compared to many antennas proposed earlier, this antenna is 

designed based on a rather simple structure. The proposed 

antenna can be considered to achieve multiband just through 

etching H-slots on the patch, so it can be much easier to 

fabricate. The proposed antenna have achieved good 

impedance matching, stable radiation pattern and satisfied 

return loss. The measured results show that the obtained 

impedance bandwidths are from 3.41-3.51 GHz, 4.64-4.75 

GHz, 5.45-5.63 GHz and 6.38-6.50 GHz respectively, good 

enough for WLAN and WiMAX applications. In addition, the 

proposed antenna has good radiation characteristics and gains 

in the three operating bands, so it can emerge as an excellent 

candidate for multiband generation of wireless. 
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