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Abstract: In this communication the design and development of a rectangular microstrip antenna with anti-

symmetric semi H – slot on its radiating patch is presented for dual band operation. The antenna is constructed 

with a volume of 80 X 50 X 16 mm
3
 and operates between 2.25 to 7.5 GHz of frequencies. The proposed 

antenna is fabricated on low cost glass epoxy substrate material and uses proximity coupling feed technique for 

its excitation. The antenna shows linearly polarized broadside radiation characteristic in its operating band and 

gives peak gain of 3.82 dB. The design details of  the antenna is described. The experimental results are 

presented and discussed. This antenna may find its applications where better isolation is required in the 

communication systems. 
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1. Introduction 

In the modern communication world microstrip antennas are becoming popular because of their numerous 

advantages like low profile,low volume low, robustness, integrability with MMICs and easy of installation [1] 

etc. In today’s era, in many wireless communication systems the requirement is that, the antenna could operate 

for more than one band of frequencies, because each band can be used independently for transmit/receive 

applications. The single, dual and triple band  antennas are realized by many methods such loading slots on the 

patch and stubs on the patch [2-4]. etc. But  the antenna geometry consisting of  proximity coupling  with anti-

symmetric semi H-slot on the radiating patch is found to be rare in the literature.    

2. Antenna Design 

The proposed antenna is designed for the frequency of 3.5 GHz using the equations available in the literature for 

the design of rectangular microstrip antenna [5]. A low cost glass epoxy substrate material of area ASub× BSub  = 

50 × 80 mm, thickness h =1.66 mm and dielectric constant εr = 4.2 is used to fabricate the antenna.  

 

 

 

 

 

 

 

 

 

 

 

Figure- 1:  Geometry of PCSHRMSA 
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Figure 1 shows the geometry of proximity-coupled anti-symmetric semi H-slot rectangular microstrip 

antenna (PCSHRMSA). In this figure, the rectangular radiating patch of length L and width W is 

etched on top surface of substrate S1.  The anti symmetric semi-H slot of width 1 mm is placed at the 

centre along the non radiating edges of the patch. The microstripline feed of length Lf and width Wf  is 

etched on the top surface of substrate S2.  The S-shaped slot of width 1 mm is etched on the bottom 

surface of the substrate S2 .  The center of the radiating patch, the tip of the feedline and center of the S-

shaped slot are aligned such that all their centers coincide for maximum coupling between each other. 

The bottom surface of the substrate S2 acts as the ground plane. The h and εr of substrates S1 and S2   

remain same. The dimensions TH and TV are the horizontal and vertical arm lengths of H- slot.  

Similarly, SH and SV are the horizontal and vertical arm lengths of  S shaped slot on the ground plane. 

All these dimensions are taken in terms of λ0, where λ0  is a free space wave length in cm corresponding 

to the designed frequency of 3.5 GHz. The proposed antenna is sketched using the computer software 

AutoCAD-2007 to achieve better accuracy. The antenna is etched using the photolithography process. 

Figure 2 and Table-1 show the photograph and design details of PCSHRMSA respectively. 

 

 

 

 

 

 

 

 

 

 

Figure- 2:  The photograph of PCSHRMSA 

 

Table  1.  Design  details of the antenna 

 

 

 

 

 

 

 

 

 

 

 

 

 

Antenna 

Parameters 

Dimensions 

in (mm) 

ASub 50 

BSub 80 

W 26.6 

L 20.4 

Lf 42.9 

Wf 3.2 

TH λ0/7.86 

TV λ0/5.22 

SV λ0/5.95 

SH λ0/10.3 
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3. Results and Discussion 

The Vector Network Analyzer (The Agilent N5230A: A.06.04.32) is used to measure the experimental return loss of 

PCSHRMSA. 

 

Figure- 3:  Variation of return loss versus frequency of PCSHRMSA  

 

Figure 3 shows the variation of return loss versus frequency of PCSHRMSA. It is clear from this figure 

that, the antenna operates for dual bands each of magnitude BW1= 20% (2.75-2.25 GHz) and BW2= 

10.9% (7.5-6.72 GHz) with a wide isolation formed by the notch band from 2.73 to 6.73 GHz. The 

proposed antenna shows the virtual size reduction of 27%. The dual bands are mainly due to the 

fundamental resonance of the semi H-slot and it anti-symmetric structure. The introduction of the notch 

band is due to the S-shaped slot on exactly middle of the ground plane 

 

 

 

 

 

 

 

 

 

Figure-  4:  Radiation pattern of PCSHRMSA  measured at 7.11 GHz 

 

The far field co-polar and cross-polar radiation patterns of the proposed antenna is measured in its 

operating bands. A typical radiation pattern measured at 7.11 GHz  is as shown in Fig.4.  From this 

figure it is observed that, the pattern is broadsided and linearly polarized. The peak gain of 
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PCSHRMSA measured in BW2 is found to be 3.82 dB.  

4.  Conclusion 

From this study it is concluded that, the dual band operation of the antenna can be achieved by semi H-

slot and anti-symmetric structure. The antenna gives a peak gain of 3.82 dB and exhibits broadside 

radiation characteristics with linear polarization. The proposed antenna uses low cost substrate material 

with simple design and fabrication methods. This antenna may find its applications where better 

isolation is required in the communication systems. 
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