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Abstract: In this paper the dual  L – slot  rectangular microstrip antenna designed for intensified gain 

and broad band operation. The antenna has a volume of 8.0 X 5.0 X 0.16 cm
3
 and operates between 4.4 

to 7.56 GHz  giving a impedance bandwidth of 52.8 %  with a maximum gain of 5.35 dB. The aperture 

feeding technique is used to excite the antenna. The low cost glass epoxy substrate material is used to 

fabricate the antenna. The proposed antenna exhibits the linearly polarized and broadside radiation 

characteristic. The design concept of the antenna is described. The experimental results are presented 

and discussed. This antenna may find applications in WLAN, WiMax, HIPERLAN/2, 4G mobile 

communication systems. 
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1.  Introduction 

In the modern communication scenario the  microstrip antennas have become wide popular candidates  

because of their inherent advantages like low profile, low fabrication cost,  integrability with MMICs 

and easy of installation [1].  The modern communication systems such as, WLAN, WiMax, 

HIPERLAN/2,  and  4G mobile communication systems employ the  antennas working at definite 

frequency bands. But an antenna operating at single and dual wideband is more attractive to use the 

device for the required set of frequencies. The broadband antennas are realized by many methods such 

as, slot loading method on the patches, array technique, use of monopoles [2-4]. etc. But in this study a 

simple aperture coupled rectangular micrstrip antenna dual L-slots on the radiating patch is used to get 

wideband operation with intensified gain. This kind of geometry is found to be rare in the literature.    

 

2.  Antenna Design 

A modofied glass epoxy substrate material of area (ASubstrate , BSubstrate) = (80 , 50) mm, thickness h 

=1.66 mm and relative dielectric constant εr = 4.2 is used to fabricate the antenna. The presented 

antenna is designed for the frequency of 3.5 GHz using the relations available in the literature for the 

design of rectangular microstrip antenna [5]. 
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Figure 1:   Top geometry of DLACRMSA 

Figure 1 shows the top geometry dual L-slots  aperture-coupled rectangular microstrip antenna 

(DLACRMSA). In this figure, the rectangular radiating patch having a  length LP and width WP is 

etched on top surface of substrate S1 and the copper area of bottom surface of S1 is completely 

removed.  The dual L-slots of horizontal and vertical arm lengths  LH and LV  with their  inverted 

complement slots are placed about the centre line along the radiating patch.   The microstripline feed of 

length Lf  and width Wf  is etched on the bottom surface of substrate S2.  The eight rectangular   slits L1 

to L8 each of width 2 mm are etched on the top surface of the substrate S2. The substrate S2 is placed 

below substrate S1 in such a way that the tip of the feed line and the center of the radiating patch 

coincide one over the other  so as to have the maximum coupling between the patch and feed line 

through the apertures formed by the slits. The top surface of the substrate S2 acts as the ground plane. 

The lengths of the slits used  on the ground plane L1 to L4,  L5 and L6,  L7 and L8 are considered equal 

and 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 Auto Cad-2007 to get better accuracy. The antenna is fabricated using the 

photolithography process. Figure 2 and Table-1 show the photograph and design details of 

DLACRMSA respectively 

 

 



IInntteerrnnaattiioonnaall  JJoouurrnnaall  ooff  EElleeccttrroonniiccss  EEnnggiinneeeerriinngg  ((IISSSSNN::  00997733--77338833))  
                  VVoolluummee  1100  ••  IIssssuuee  11    pppp..  110011--110055        JJaann  22001188--JJuunnee  22001188                    wwwwww..ccssjjoouurrnnaallss..ccoomm
     

AA  UUGGCC  RReeccoommmmeennddeedd  JJoouurrnnaall                                               Page| 103 
 

 

 

Figure 2:  The photograph of DLACRMSA 

 

Table  1.  Design details of proposed antenna 

Antenna 

Parameters 

Dimensions 

in (mm) 

BSubstrate 50 

ASubstrate 80 

WP 26.6 

LP 20.4 

Lf 42.9 

Wf 3.2 

LH λ0/16.7 

LV λ0/5.83 

L1 to L4 λ0/8 

L5 and L6 λ0/2.36 

L7  and L8 λ0/4 

 

 

3. Results and Discussion 

 

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

experimental return loss. The simulation of   ACASERMSA is carried out by using Ansoft HFSS  (high 

frequency simulation software). 
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Figure 3:  Variation of return loss versus frequency of DLACRMSA 

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

figure that, the antenna resonates single broad band with the magnitude of BW=  52.8 % (7.56-4.4 

GHz).  This single wideband is due to the novel geometry of DLACRMSA.  

 

 

 

 

 

 

 

 

 

Figure  4:  Radiation pattern of DLACRMSA  measured at 6.46 GHz 

 

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

its operating band. The typical radiation pattern of DLACRMSA measured at 6.46 GHz is shown in 

Fig. 4  From this figure it is observed that, the pattern is broadsided and linearly polarized. The gain of 

the proposed antenna is calculated using absolute gain method given by the relation, 

  0r

t

λPG (dB) = 10 log - (Gt) dB - 20 log dB
P 4πR

 
 
 

 

where,  Pt and Pr are transmitted and   received  powers respectively. R is the distance between 

transmitting antenna and antenna under test i.e. DLACRMSA.  The peak gain of DLACRMSA 

measured in BW1 is found to be 5.35 dB with a half power beam width of  48
0
. This is considered as 

high gain because single element patch antenna usually shows the gain nearly in the range of 2 dB to 4 

dB in its operating band. 
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4. Conclusion 

It is concluded from this study that, DLACRMSA gives dual wideband with a maximum impedance 

bandwidth of about 52.8 % with a peak gain of 5.35 dB. The antenna exhibits broadside radiation 

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

simple design and fabrication methods.  This antenna may its applications in Wireless Local Area 

Network (WLAN), Worldwide interoperability for microwave access (WiMax) and 4G mobile 

communication systems.  
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