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f =   
׋

ଶ√ఌ೐೑೑ ሺ௅೐೑೑ሻ
                          (5) 

Where,  

C = velocity of light, 

εr = dielectric constant of substrate,   

f = operating frequency                                        

εeff = effective dielectric constant, 

Leff = effective length, 

∆L = edge extension 

II. ANTENNA GEOMETRY & DESIGNING PARAMETERS 

For designing the proposed antennas the following 
parameters are used:-- 

Design frequency   = 2 GHz 

Dielectric constant  = 4.4 

Loss tangent   = 0.2 

Thickness of substrate  = 1.6 mm 

Length of the patch  = 36 mm 

Width of the patch  = 46 mm 

Location of feed point  = (15,15) 

Slot width of MSA geometry 1  = 2 mm 

Slot width of MSA geometry 2  = 3 mm 

 

Fig. 2. Geometry of left arm shorter U-slot MSA 1 

 

Fig. 3. Geometry of left arm shorter U-slot MSA 2 
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III. RESULTS 

After designing and simulation of left arm shorter U slot 
MSA with 2 mm slot , the return loss obtained is -21 db with 
bandwidth 13% whereas left arm shorter U slot MSA with 3 
mm slot gives a return loss of -32 db with bandwidth 16.5%  
at the same designing parameters. The resulting data are 
presented in following figures:-- 

 

Fig. 4. Return loss Vs frequency plot of left arm shorter U-slot MSA 1 

 

Fig. 5. VSWR Vs frequency plot of left arm shorter U-slot MSA 1 

 

Fig. 6. Smith chart of left arm shorter U-slot MSA 1 

Fig. 7. Return loss Vs frequency plot of left arm shorter U- slot MSA 2 
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Fig. 8. VSWR Vs frequency plot of left arm shorter U-slot MSA 2 

Fig, 9. Smith chart of left arm shorter U-slot MSA 2 

 

IV. CONCLUSION 

It is observed that a coaxial feed, linearly polarized left arm 
shorter U slot MSA with different slot widths has been 
designed, simulated and compared. After comparison the left 
arm shorter U slot MSA with more slot width gives better 
results as compared to that of with less slot width. Both the 
antennas are suitable for implementing compact arrays, thus 
achieving even higher gain over specified bandwidth. 
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