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Abstract— The microstrip patch antenna is commonly used 

for its small size and low cost of fabrication, but its narrow 

bandwidth makes it inappropriate for broadband 

applications, thus array of microstrip patch antenna which 

depends upon on log periodic techniques is used for making 

broadband antenna. Such kind of antenna posses the 

wideband characteristic in comparison with the microstrip 

antenna. In the present paper a broadband antenna is 

designed using the log periodic microstrip patch array in 

HFSS 10. Here Peak directivity is achieved as 4.4 to 7.5  in 

the range of 13.9 to 30 Ghz.The return loss is obtained as 

below -10db within the range of 13 to 30 Ghz.Hence 

broadband characteristics is achieved. 
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I. INTRODUCTION 

The demand of wireless transmission from 

telecommunication user is fulfill by various devices like 

mobile phones, laptops, etc. These devices require small size 

antennas. Hence the field of the wideband antenna is of 

great concern. As far as small size is concerned microstrip 

patch antenna[1-2] is used. The advantage of the microstrip 

patch antenna is its low cost, ease of fabrication and small 

size due to which it acquires a great importance [1]. But the 

drawback of microstrip patch antenna is its narrow 

bandwidth, but miniaturization of the size makes it best for 

that system where the small size antenna is used like in 

mobile phones and in laptops. But in order to enhance the 

bandwidth the change in the    (By decreasing) and increase 

in its thickness (h) does not give a significant increase in 

bandwidth. It has been found that although the decrease in 

dielectric constant(  ) and an increase in its thickness 

increases the bandwidth,[2] but the surface wave 

propagation occurs, various feeding techniques[8] and 

impedance matching techniques can be used to improve the 

bandwidth of the antenna. For bandwidth enhancement 

many efforts are made, by making the impedance bandwidth 

better. There are various techniques are available to enhance 

the bandwidth [3]-[7]. Most of the antennas use a wide 

range of frequency. But log periodic antenna using a 

microstrip patch is the efficient technique for the 

enhancement of the bandwidth[11]-12]. In order to achieve 

the characteristic of multiband antenna and wideband 

antenna, here the technique is introduced that is the array of 

the microstrip patch antenna in a log periodic manner. Thus 

the main aim of this paper is to analyze a broadband antenna 

using log periodic microstrip patch array and it is suppose to 

be used for various applications like in aircrafts, radar, 

military applications  

Here the microstrip patch antenna is discussed in 

section-II. In the next section-III, the log periodic design 

technique is discussed. In the present paper various method 

are studied to improve the bandwidth of antenna. The design 

procedure for the broadband antenna will be discussed in 

section-IV. 

In this paper the main drawback of the narrow 

bandwidth of microstrip patch antenna is going to improve. 

Here the improvement in the bandwidth, directivity, return 

loss and VSWR is done by introducing an array of 

microstrip patch antenna in a log periodic manner. A 

comparison is also made between single microstrip antenna 

and the log periodic microstrip patch array for the same 

operating range of frequency. It is concluded that the 

directivity is enhanced in case of log periodic microstrip 

patch array.  

II. MICROSTRIP PATCH ANTENNA 

The microstrip patch antenna has the advantage of small size 

and low cost and ease of fabrication. In spite of all this 

advantage microstrip patch antennas have disadvantage of 

low efficiency, low power, high  , poor polarization purity 

and a very narrow bandwidth. In some applications like 

government security systems narrow bandwidth is required 

.The figure1.shows the geometry of the radiating element 

that is a microstrip patch antenna. There are methods to 

improve the efficiency up to 90%  and bandwidth such as 

increasing the height of the substrate, but with the increase 

in height surface waves is introduced  which usually not 

desirable. Figure 2 shows the surface wavetravel within the 

surface and they are scattered at bends and surface 

discontinuities. Surface wave can be eliminated, while 

maintaining large bandwidths. To design antennas with very 

large directivity, it is necessary to increase the electrical size 

of the antenna, but it can cause mechanical problem the 

other way to increase the directivity to use multiple single 

elements to form an array.[1] Thus by introducing the 

concept of an array we can make an antenna having large 

bandwidth with the comparable size. The fringing field 

effect is introduced in the  

 
Fig. 1[1] 
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III. MATHEMATICAL ANALYSIS OF MICROSTRIP PATCH 

If the fringing field effect is introduced an effective 

dielectric constant is computed using the formula given 

below.[1] 
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Fig. 2: [1] 
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There are various shapes are proposed in the 

literature like circular, rectangular, elliptical, thin 

strip(dipole)[1].To have the symmetrical radiation pattern  

rectagular  shape is used . 

IV. FEEDING TECHNIQUES 

A feeding technique is used to excite the microstrip antenna. 

There are various techniques used to excite the radiator like 

microstrip line, aperture coupling, Coaxial, and Proximity 

coupling.Microstrip line feeding is used because of its 

reliability, ease of fabrication, easy impedance matching. 

Microscopeline feeding has been just a conducting strip 

connecting to patch and therefore it can be considered as an 

extension of the patch, however, there is a disadvantage that 

as substrate thickness is increased the surface wave and 

suprious feed radiation increases by which the bandwidth 

decreases,[8]In log periodic antenna these limitations is 

overcome by making an array of microstrip patch which are 

arranged in log periodic manner  

V. LOG  PERIODIC TECHNIQUE 

Log periodic antenna is also called array of dipole antenna. 

Log periodic technique is used where array of antenna 

elements are resonate in a Log periodic manner. By using 

the Log periodic technique a broadband antenna can be 

designed [1].Thus for making the better directivity, gain and  

radiation pattern this technique is used. The basic principle 

behind Log periodic technique is the scaling of dimensions 

according to the following rule: 
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Where   is scaling factor 

Where L is the length, W is the width of patch and S is the 

spacing in the adjacent patch used in the array   

 
Fig. 3: Measurement 

The relationship between frequency and the scaling 

factor is given by 

  =   ,    =     etc. 

Log periodic antenna is used as an array of 

radiators, in which each radiator is microstrip patch antenna. 

Thus from the study of various research article an improved 

structure of log periodic array can be prepared to have the 

improved gain, directivity, radiation  pattern ,VSWR. In the 

present paper the single Microstrip patch antenna and array 

of microstrip patch antenna is designed to get the broadband 

characteristics. 

VI. DESIGN COSIDERATION 

For the simulation of the broadband antenna in log periodic 

manner the τ is consider to be 1.232 and     is 4.4 as FR4 

epoxy substrate is used. The height of the substrate is taken 

as 0.6mm.The spacing between adjacent patches is taken in 

log periodic manner as discuss in equation vi. Here the table 

I is given with the dimension of successive rectagular 

microstrip patches.  

Sr.no. Freq.(GHz) L(mm) W(mm) 

1 13.898 5.301 7.022 

2 16.016 4.303 5.699 

3 19.731 3.492 4.625 

4 24.309 2.834 3.754 

5 29.949 2.3 3.047 

Table 1: Design Parameter for Broadband Antenna 

 
Fig. 4: Log periodic Microstip patch array simulated on 

HFSS 

VII. RESULTS AND DISCUSSION 

The study shown that in case of microstrip patch antenna 

although the benefit are there but along with its drawback of 

narrow bandwidth. So the use of microstrip patch array with 

microstrip line feeding which are arranged in log periodic 

manner is proposed. In single microstrip patch the antenna 

parameters are no so good which is more improved in case 

of log periodic microstrip patch array.  
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Fig. 5: Return loss     

From the above graph it has been concluded that the design 

of LMPA was carried out to achieve the best return loss in 

the band from 13GHz – 30GHz. The antenna operated under 

the range of 13.8GHz to 29.94 GHz satisfactorily. This 

range lies partially within the Ka-band, Kband and Ku-band. 

It has a bandwidth of 80%. The  antenna has also better gain 

and radiation pattern in all bands. Because of the low profile 

and the broadside radiation, this antenna can be mounted on 

any surface and can be used in radio signal detection and in 

radar system. This antenna can be used for satellite 

communication, amateur radio broadcasting, providing Wi-

fi channels and many other purposes because of its 

broadband, direction radiation, light weight, low profiles, 

and easily-integrated performance. The  table II give the 

information of directivity with the given frequency range. 

Sr.no. frequency Peak Directivity 

1 13.9 5.983 

2 15.5 6.5784 

3 19 4.4823 

4 23 6.3363 

5 30 7.5647 

Table 2: Frequency vs peak directivity 

VIII. FUTURE SCOPE 

log periodic Microstrip patch array can be further used for 

the bandwidth enhancement. Such advancement can leads to 

a broadband antenna which will depend on log periodic 

configuration. More microstrip patches can be added to get 

the wide range of frequency for many other applications. 

Further development can be made by making size smaller so 

that it can be used for that application where size of the 

antenna is a challenge.  
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