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Abstract-The telecommunication always tries to reach the 
best performances, the reliability and the efficiency with the 
lowest possible costs. Novel investigation of a microstrip 
antennas compacts conception with a wideband, a double 
frequency, a double band, an enhanced gain of operation etc. 
Aim of this paper is to reduce the size of antenna for lower 
frequency. For this purpose different techniques are 
presented. Here four methods are presented for size 
reduction (shorting post, structure modification etc.). Each 
method is capable for reduce the size but each has its own 
merits and demerits. Using combination of two or more 
methods, it is possible reduce size according our 
requirement without much more affecting other parameters. 
In this paper, I present simulation for structure modification 
technique to reduce size using HFSS13, I got size reduction 
as well reduce resonant frequency. 
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I. INTRODUCTION  

An explosive growth of the wireless radio 
communication systems is currently observed in the 
microwave band. In the short range communications or 
contactless identification systems, antennas are key 
components, which must be small, low profile, and with 
minimal processing costs. The Microstrip patch antennas are 
of great interest for aforementioned mentioned applications 
due to their compact structure. The flexibility afforded by 
microstrip antenna technology has led to a wide variety of 
design and techniques. The main limitations of the 
microstrip antennas are low efficiency and narrow 
impedance bandwidth. The bandwidth of the microstrip 
antenna can be increased using various techniques such as 
by loading a patch, by using a thicker substrate, by reducing 
the dielectric constant, by using gap-coupled multi-resonator 
etc. There exist a wide range of basic microstrip antenna 
shapes such as rectangular, circular and triangular patch 
shapes which are commonly used patches. For these 
patches, operating at their fundamental mode resonant 
frequency, are of the dimension of the patch is about half 
wavelength in dielectric.  

At lower frequencies the size of the microstrip 
antennas becomes large. In modern communication systems 
the compact microstrip patch antennas are desirable. There 
are various techniques to reduce the size of the microstrip 
antennas. 

II. BASIC STRUCTURE OF MICROSTRIP ANTENNA [1] 
A microstrip antenna in its simplest form consists of a 

radiating patch on one side of a dielectric substrate and a 
ground plane on the other side 

 
 
 
 
 
 
 
 
 

Fig.1. Microstrip Patch Antenna Structure 

 Patch: present the radiant conductive element and 
which can take several forms 

 Substrate: allows isolating both conductive planes, 
characterized by the permittivity 

 Ground plane: conductor situated below the circuit 
on which is placed the substrate 

 Feed line: used to excite to radiate by direct or 
indirect contact. 

III. SIZE REDUCTION TECHNIQUES 
However microstrip antennas are typically used at 

frequencies of 1GHz or higher. At lower frequencies, size of 
antenna becomes serious issue for practical deployment. 
However, for reduction the size of antenna there are various 
method, the different method are as follows: 

 High dielectric constant 1)
 Shorting Post 2)
 Structural modification  3)
 Perturbation and Plate loading 4)

 High dielectric constant: Simple method to reduce 1)
size of antenna is use of high dielectric constant material; 
however this method leads to decrease in radiation 
efficiency, narrower bandwidth and increase antenna 
weight. 

 Shorting Post [3]: A common technique to reduce 2)
the overall size of a micro-strip patch antenna is to terminate 
one of the radiating edges with a short circuit. The short 
circuit can be in the form of a metal clamp or a series of 
shorting posts. It was shown that by changing the number of 
shorting posts and the relative position of these posts, the 
resonance frequency of the short-circuited microstrip patch 
can be adjusted. In fact, by reducing the number of shorting 
posts the resonance frequency of the modified patch can be 
reduced. By loading of the microstrip antenna with shorting 
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post, the size of the microstrip antennas can be reduced as 
well as multi-frequency operation, change of polarization 
etc can be achieved. Rectangular microstrip antenna loaded 
with shorting post at the center line is shown below fig.2. 

 

 
Fig.2. Rectangular microstrip antenna loaded with shorting post [3] 
 

Pin Shorted Microstrip Antenna for Mobile Communication 
applications as shown in below figure 3. 
 

 
Fig.3. Pin Shorted Microstrip Antenna[3] 

 Structural modification [5]: Another way to make 3)
microstrip antenna smaller by modify its shape, by inserting 
slot to meander currents. By changing number of slot, width 
and length of slot we can reduce the size of antenna.  

 
Fig.4. Patch with slot inserted [9] 

 Perturbation and Plate loading [4]: For reducing 4)
size of microstrip antenna based on perturbation effect, 

 
Fig. 4Perturbation and Plate loading [4] 

 
Amount of energy stored in the electric field should be 
decreased, while that in magnetic field should be increase. 
Therefor upper part of antenna decreased because electric 
field is strong there, while lower part increased because 
magnetic field is strong there. With an increase in number of 
plate loaded on the microstrip antenna, the current path of 
antenna increase, and hence the resonant frequency 
decreases. For further reduction in size can be achieved by 
combining these two methods, as shown fig.4.  

IV. SIMULATION 
I have designed antenna for frequency 100MHz. dimension 
get from equation [8] are [for ɛr=2.1(teflon), fr=100MHz] 
Lg=1519mm,Wg=1745mm,(size of ground)                               
Lp=979mm,Wp=1205mm,(size of patch)                        
height  of substrate=90mm 

 

Fig. 4. Design of Antenna 

Return Loss: 

 

Fig. 5. Return loss for designed Antenna 

VSWR: 

 
Fig. 6. VSWR for designed antenna 

Now I insert slot means structure modification, size of 
antenna reduce to Lg=1350mm,Wg=1400mm, 
Lp=700mm,Wp=900mm,                           
height of substrate=70mm 

 

Fig. 7. Modified Antenna Design 
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Return Loss: 

 

Fig. 8. Return loss of Modified Design 

VSWR: 

 

Fig. 9. VSWR of Modified Design 

V. CONCLUSION 
Here in this paper I have presented some method to reduce 
size of antenna; each method has its own merits and 
demerits. One can use any one or combination of these 
methods to reduce size of antenna nearly approximate to 
requirement. I have designed antenna for 100MHz using 
structure modification, I got result without much more 
affecting main parameter for size reduce antenna. I got 
reduce in size as well as in resonant frequency. 
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