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Abstract - Micro strip antennas are low-profile antennas. A metal patch mounted at a ground level with a di-electric material 

in-between constitutes a Micro strip or Patch Antenna. These are very low size antennas having low radiation. Microstrip 

patch antenna consists of a radiating patch on one side of a dielectric substrate (FR4) that has a ground plane (Cu) on the 

other side. The power transfer between a source and antenna is done through feed line. The radiating patch and the feed lines 

are usually photo-etched on the dielectric substrate. A good impedance matching is necessary for the power transfer between 

the line & patch. By providing different feeding techniques this condition of impedance matching can be fulfilled. In this 

paper a comparative study between inset feed, microstrip line feed, and coaxial feed  is done on the basis of S11 parameter , 

VSWR and bandwidth using CST microwave studio software studio edition . 
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I. INTRODUCTION 

 

In its most basic form, a Microstrip patch antenna 

consists of a radiating patch on one side of a 

dielectric substrate which has a ground plane on the 

other side Structure of a Microstrip Patch Antenna, 

For good antenna performance, a thick dielectric 

substrate having a low dielectric constant is desirable 

since this provides better efficiency, larger bandwidth 

and better radiation. In general Micro strip antennas 

are also known as “PRINTED ANTENNAS”.  These 

are mostly used at microwave frequencies.  Because 

the size of the antenna is directly tied the wavelength 

at the resonant frequency. Micro strip patch antenna 

or patch antenna is a narrowband wide-beam antenna. 

The patch usually fed along the centerline to 

symmetry and thus minimize excitation of 

undesirable modes. Micro strip antennas are easy to 

fabricate and comfortable on curved surface .  The 

directivity is fairly insensitive to the substrate 

thickness. Micro strip patch antennas patches are in 

variety of shapes , such as rectangular , square , 

triangular and circulator …etc. In general, of all the 

conductor shapes rectangular patches tend to have the 

largest impedance bandwidth, simply because they 

are larger than the other shapes. Antenna applications 

and commercial availability of substrate determines 

substrate used. Because of commercial availability of 

FR-4 lossy dielectric is used as substrate. For the 

metal patch and ground plane copper annealed is 

used. 

 

II. DESIGN EQUATIONS 
 

The general antenna parameters for a microstrip patch 

antenna can be calculated by using the formulas given 

below, 

Width of the Patch W =  (1) 

The effective dielectric constant of the substrate is: 

∈reff = + (2) 

Where, 

 

∈reff= effective dielectric constant 

∈ r = Dielectric constant of substrate 

h = Height of dielectric substrate 

W = width of the patch 

 

The fields at the edges of the patch undergo fringing. 

Due to the fringing fields along the length of the 

patch, the patch length appears to be extended by ΔL 

on both sides of thepatch. 

ΔL = 0.412 * h *  (3) 

Actual length of the patch is given by 

L = − 2ΔL       (4) 

Length of the ground plane is given by 

Lg = 6h + L   (5) 

Width of the ground plane is given by 

Wg = 6h + W   (6) 

 

III. FEEDING TECHNIQUES 
 

A Feedline is used to excite the patch and to radiate 

the energy by direct or indirect contacts. The way a 

microstrip patch antenna is excited will determine the 

achievable impedance bandwidth, gain, the ease of 

manufacturing of the antenna and its robustness. In 

this paper, three techniques to feed or excite a 

microstrip patch antenna, namely microstrip line feed, 

inset feed and coaxial feed have been studied. 
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A. MICROSTRIP LINE FEED 

In this type of feed technique, the conducting strip is 

directly connected to edge of microstrip patch. The 

conducting strip is smaller in width as compared to 

the patch.This method is simple to design and 

fabricate. Microstrip line feeding is suitable for 

developing high gain microstrip array antennas. 

 

 
Figure 1:Microstrip line feed 

 

B. INSET FEED 

It is one of the easier method to fabricate as it is a just 

conducting strip connecting to the patch and therefore 

can be consider as extension of patch. It is simple to 

model and easy to match by controlling the inset 

position. The purpose of the feed line is to match the 

impedance from the patch without any additional 

matching component. 

 

 
Figure 2: Inset Feed 

 

C. COAXIAL FEED 

Coaxial-line feeds, where the inner conductor of the 

coax is attached to the radiation patch while the outer 

conductor is connected to the ground plane, are also 

widely used. The coaxial probe feed is also easy to 

fabricate and match, and it has low spurious radiation. 

However, it also has narrow bandwidth and it is more 

difficult to model, especially for thick substrates. The 

main advantage of this type of feeding scheme is that 

the feed can be placed at any desired position inside 

the patch in order to obtain impedance matching 

 

 
Figure 3:Coaxial Feed 

 

IV. DESIGN PARAMETERS AND MODEL 

 

A. MICROSTRIP LINE FEED 

Design parameters for rectangular microstrip line 

feed: 

 

 
Table 1: Line Feed Antenna Parameters 

 

Rectangular patch of width W and length L is 

designed. Then a microstrip line feed of length Fi and 

width Wf is formed. 
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Figure 4: Microstrip Patch Antenna with Microstrip Line Feed 

 

B. INSET FEED 

Design parameters for rectangular microstrip line 

feed: 

 

 
Table 2: Inset Feed Antenna Parameters 

 

Rectangular patch of length L and width W is 

designed. 
 

 
Figure 5: Microstrip Patch Antenna With an Inset Feed 

C. COAXIAL FEED 

Design parameters for rectangular coaxial feed : 
 

 
Table 3. Co-Axial Feed Antenna Parameters 

 

Rectangular patch of length L and width W is 

designed. The location of probe is defined by the 

Coordinate Xf and the Y- coordinate Yf. 

 

 
Figure 6 (a): Microstrip Patch Antenna With Coaxial Feed 

Front View 

 

 
Figure 6 (b): Microstrip Patch Antenna WithCoaxial Feed 

Back View 

 

V.  STIMULATION RESULTS 

 

A. MICROSTRIP LINE FEED 

S11 parameter of -40.988957 dB at 2GHz and 

Bandwidth of 0.071533 GHz is achieved. 

 

 
Figure 7: S11 parameter 
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B. INSET FEED 

S11 parameter of -27.14866 dB at 2GHz and 

Bandwidth of 0.06971 GHz is achieved. 

 

 
Figure 8: S11 Parameter 

 

C.  COAXIAL FEED 

S11 parameter of  -28.883468 dB and Bandwidth of 

0.056953GHz is achieved. 

 

 
Figure 9: S11 parameter 

 

VI. COMPARSION OF RESULTS 

 

In this paper, a comparative study between different 

feeding techniques for a Rectangular Microstrip Patch 

Antenna is done. The microstrip line feeding, inset 

feeding and coaxial probe feeding are compared on 

the basis of the VSWR,   B.W and S parameter. The 

simulation of the Microstrip Patch Antenna for the 

three feeding techniques is performed on CST 

software. 

 

 
Table 4 : Comparison of Results 

 

VII. CONCLUSION AND SCOPE FOR 

FURTHER WORK 

 

A comparison is made between feeding techniques in 

terms of bandwidth, VSWR and impedance matching. 

So, we can see that selection of the feeding technique 

for a micro strip patch antenna is an important 

decision because it affects the bandwidth and other 

parameters also. Microstrip line feed has maximum 

gain and maximum bandwidth. 

 

FUTURE SCOPE OF WORK 

 

The designed patch antenna is intended for wireless 

applications. This mainly deals with the simulation of 

its characteristics for different feeding techniques 

which must have to be verified with the fabricated 

one. The size of this antenna ultimately restricts its 

usage mainly in biotelemetry in the field of medical 

applications. So, to extend its usage as an implantable 

one, its reduced size with similar characteristics has 

to be investigated. 

Few of the commercial applications which implement 

microstrip antennas are as follows: 
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