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Abstract: In this paper, single rectangular and triangular 

microstrip antenna are designed at an operating frequency 

of 2.4GHz.To achieve high gain for wireless applications, 2 

x 1 and 4 x 1 rectangular and triangular microstrip 

antenna arrays are also designed and the performance of 

rectangular and triangular microstrip antenna arrays are 

measured in terms of gain, return loss, band width and 

directivity. The antenna is simulated using CST microwave 

studio. 

Index Terms: rectangular micro strip antenna, triangular 

micro strip antenna, micro strip antenna arrays, CST 

Microwave studio. 

 

I. INTRODUCTION 

Wireless communication is the transfer of data from one 

point to other one point or multi points without using any 
electrical conductors. [1]. In recent years there are lots of 

changes happening in communication system, now it become 

more reliable in terms of price, weight,   technology etc. All 

the integrated components of communication system also 

became advanced. Micro strip antennas are mostly preferred 

for wireless applications [1]. Micro strip antennas are having 

advantages such as low profile, low cost, low weight 

.Because of these advantages, microstrip antennas are 

preferred for both wireless and satellite communications. The 

micro strip antennas are also known as patch antennas [2]. It 

uses different patch shapes like square, rectangular, 
triangular, circular, etc. The micro strip patch are normally 

bounded on the substrate and will be placed on a conducting 

ground plane[3] .In this paper both single rectangular and 

triangular patch antenna  are designed using  CST Microwave 

studio. In order to achieve high gain,2x1 and 4x1 rectangular 

and triangular microstrip antenna arrays are designed  and the 

performance of both the antenna arrays are compared. There 

are different types of feeding techniques for microstrip patch 

antenna such as microstrip line, inset feed, coaxial feed etc. 

[3].In this work, the inset feed is used for the design of 

rectangular and triangular microstrip antenna. Microstrip 

antenna arrays are formed by connecting the element of 
microstrip antenna to   each other. Compared to the single 

element microstrip antenna, arrays normally provide more 

gain [5]. 

 

II. DESIGN OF SINGLE RECTANGULAR AND 

TRIANGULAR PATCH ANTENNA 

A. Introduction 

 

 

The design  of microstrip antenna include the selection of 

substrate .There are lots of substrate available for this 

application in which most commonly used substrate are FR4 

and RT Duroid 5870.But considering the availability and low 

cost here FR4 is used. 

 

B. Design parameter of rectangular patch antenna 

The width and length of rectangular patch can be calculated 

by:  

W =[c ((εr+1)/2)-1/2] / 2fo ……..………..(1) 
The length of the patch:    

L = [c / (2fo ( εe)-1/2)] -2ΔL…………….. (2)    

where,   

εeff = (εr+1) / 2 + ((εr−1) / 2) [(1+12h)/W]-1/2 ...........(3)   

and ,   

ΔL = 0.412h [(ε+0.300)(W/ℎ+0.264)] /[(ε−0.258) 

(W/ℎ+0.800)]   …………………………………….…..(4) 

where W and L are the width and length of rectangular patch. 

 

C. Design parameter of triangular patch 

 
where a is the side length triangular patch and c is the speed 

of light. 

 
Fig.1Single rectangular patch antenna 

 
Fig 2. Single triangular patch antenna 
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III. MICROSTRIP ANTENNA ARRAYS 

The arrays are formed by connecting antenna element each 

other using corperative feed technique. It will give better gain 

and directivity as compared to the single element. The 
performance depends upon the spatial distribution as well as 

the phase and magnitude of the each element.[5] 

 

A. 2*1 ARRAYS 

Knowing the physical dimensions L, W and Zin, the feed line 

network parameters can be selected by setting 50 Ω feed line 

Z1 = 50 Ω, which splits into two 100 Ω ones, Z2 = 100 Ω. 

 
Fig 3. 2*1 rectangular patch array 

Fig.4. 2*1 triangular patch array 

 

B. 4*1 ARRAYS 

Setting 50 Ω feed line Z1 = 50 Ω, which splits into two 100Ω 

ones, Z2 = 100 Ω. Then solve for impedance of quarter-wave 
transformer, Zc. This yields Zc = 70 Ω. After that, we found 

the width of the microstrip line at Zc = 70 Ω . 

 
Fig.5 4*1 rectangular patch array 

 
Fig.6. 4*1 triangular patch array 

 

IV. SIMULATION RESULTS 

 
Fig 7. Return loss curve of single rectangular patch  antenna 

 
Fig 8. Radiation pattern of single rectangular patch antenna 

 
Fig 9. Return loss curve of single triangular patch antenna 

 
Fig 10. Radiation pattern of single triangular patch antenna 

 
Fig 11..Return loss curve of 2*1 rectangular patch antenna 

 
Fig.12 Radiation pattern of 2*1 rectangular patch antenna 
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Fig 13..return loss curve of 2*1 triangular patch array 

 
Fig.14 Radiation pattern of 2*1 triangular patch array 

 
Fig 15. Return loss curve of 4*1 rectangular array 

 
Fig 16.Radiation pattern of 4*1 rectangular array 

 
Fig.17 return loss curve of 4*1 triangular array 

 
Fig 18. Radiation pattern o4*1 triangular array 

TABLE1.PARAMETERS OF RECTANGULAR PATCH              

ANTENNA 

TYPE S11 GAIN(dB) DIRECTIVITY(dB

) 

SINGL

E 

-39 6.04 6.03 

2*1 -39 7.51 7.4 

4*1 -26 10.9 10.88 

 

TABLE 2.PARAMETES OF TRIANGULAR PATCH 

ANTENNA 

TYPE S11 GAIN(dB) DIRECTIVITY(dB) 

SINGLE -34 5.3 5.3 

2*1 -34 7.37 7.4 

4*1 -21 7.9 7.9 

From the simulated results, it can be seen  that compared to 

the single element rectangular and triangular microstrip 

antenna,2x1 and 4x1 arrays gives much improved 
performance in terms of directivity and gain as shown in 

table1 and table 2. 

 

V. RESULTS AND DISCUSSION 

RETURN LOSS 

The return loss obtained from single rectangular patch 

antenna is -39 dB, for 2*1 rectangular patch antenna array is 

-39dB and 4*1 rectangular array is -26dB. The return loss 

obtained from single triangular patch antenna is -34dB, for 

2*1 triangular patch antenna array is -34dB and for 4*1 

triangular array is -21dB. 
 

GAIN 

The gain obtained from single rectangular patch antenna is 

6.04 dB, for 2*1 rectangular patch antenna array is 7.51dB 

and 4*1 rectangular array is 10.9dB. The gain obtained from 

single triangular patch antenna is 5.3dB, for 2*1 triangular 

patch antenna array is 7.37dB and for 4*1 triangular array is 

7.9dB 

    

DIRECTIVITY 

The directivity obtained from single rectangular patch 

antenna is 6.03dB, for 2*1 rectangular patch antenna array is 
7.4dB and 4*1 rectangular array is 10.88dB. The directivity 

obtained from single triangular patch antenna is 5.3dB, for 

2*1 triangular patch antenna array is 7.4dB and for 4*1 

triangular array is 7.9dB. 

 

VI. CONCLUSION 

In this paper, single rectangular and triangular patch 

antennas and 2x1 and 4x1 rectangular and triangular patch 

antennas arrays are designed. The performance of the 

rectangular and triangular arrays are compared and the 

rectangular microstrip arrays provide a high gain compared 
to the triangular microstrip arrays which makes it suitable for 

wireless applications. 
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