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Abstract— A broadband triangular microstrip patch antenna 

employing a defected ground plane for S band applications 

is presented. The impedance bandwidth of the designed 

antenna is 2.4GHz (1.65-4.07) for reflection coefficient less 

than -10dB.The Simulation is done by CST Microwave 

Studio Suite (CST MW 2016) Simulator. 
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I. INTRODUCTION 

Monopole antennas are most popular category of antenna in 

wireless communication due to its simple structure and 

omnidirectional radiation pattern. Monopole antennas are 

generally linearly polarized antenna [1].  

 Microstrip antennas are widely used in research 

purpose due to its simple design, low cost and easy 

fabrication. L. Economou and R.J. Langley found [2] that a 

monopole antenna with circular patch can generate higher 

radiation pattern.. C. Delaveaud, P.Leveque, and B. Jecko 

designed a wire-patch antenna [3]-[4] that could also 

provide a monopole like radiation pattern. The two 

microstrip antennas  lower profiles compared to a 

conventional monopole antenna. However, the antennas 

suffer narrow bandwidths of only a few percents with 

circular polarization. 

 In 1968, Meinke and Gundlach first described the 

planar monopole and in 1976, Dubost and Zisler described it 

in details. In 1998 Agrawall discovered Circular and 

elliptical disk monopoles. A planar monopole antenna is 

formed by replacing a wire element of conventional 

monopole with a planar element, by this change of wire 

element to planar monopole surface area increases with 

various shapes, which has a direct impact on impedance 

bandwidth. Planar monopole antenna comprises of many 

conformation and geometry such as rectangular, circular, 

elliptical, square and hexagonal which provide wide range 

of impedance bandwidth. 

 The radiation properties (pattern, directivity, input 

impedance) of thin wire antenna, when investigated by 

current distribution, which is most of the time sinusoidal is 

not realizable but can approximated. The radiation pattern, 

gain and impedance of such antennas are sensitive. For 

application that requires broad range of frequencies there are 

numerous types of antenna used such as arrays and 

broadband antenna [2] 

 In this paper a triangular shape patch is designed 

with defected ground for S band applications. The proposed 

antenna give bandwidth ratio of 2:1 using CST Microwave 

Studio software for stimulation. 

II. DESIGN AND ANALYSIS OF THE PROPOSED ANTENNA 

A. Design of Proposed Antenna 

A triangular microstrip patch antenna using CST Microwave 

Stimulator which works on finite difference time – domain 

method (FDTD). 

 The volume of design antenna is 63.8x60x1.6 mm3. 

The antenna has been designed on 1.6 mm thick FR-4 

(lossy) substrate with a relative permittivity of 4.3 with a 

dielectric loss tangent of 0.02 (tan δ = 0.02) as shown in fig 

1(a,b). The detailed parameters of the antenna are given in 

Table 1. 

 
(a)         (b) 

Fig. 1: Geometry of proposed antenna (a) Patch (b) Ground 

Symbol Dimension(mm) Description 

W 60 Antenna Width 

L 63.8 Antenna Length 

LP 27.75 Patch length 

WP 32 Patch Width 

F1 3 Feed length 

F2 13.38 Feed Width 

Ws 40 Width of slot cut in Ground 

Ls 35 Length of slot cut in Ground 

Table 1: Parameters of Antenna 

B. Development of Antenna 

The performance of the antenna typically depends on the 

microstrip feed line at lower frequencies. The Lower band 

edge frequency of the antenna is determined by the 

microstrip feed line length and consequently defines its 

lateral size. In the proposed antenna, the radiating element is 

in the form of equilateral triangle designed by using the 

standard formula given in [10]. 

 The monopole antenna is an equilateral triangle 

with edges 32 mm, feed length 13.38 mm and height of 

ground 63.8mm.By the use of rectangular slot in the ground 

plane, impedance bandwidth is increased which are 

optimized in CST Microwave Studio software. 

 The effect of the ground plane is reducing by 

etching the ground below the patch by cutting a rectangular 

slot. By this the electric current distribution increases in 

both the direction as the effect of ground plane reduces .Two 

rectangular slot of 3x1mm2 is cut in the lower edge of the 

patch to improve  S11 and impedance parameters as shown 

in Fig 1(a,b). It is found that, if the ground plane is defected 

the resonating frequency is shifted to the lower frequency. 

By selected the accurate width of the slot, one can easily 

increase in bandwidth as well as the gain of a proposed 

antenna. The final proposed antenna is shown in fig 2. 
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Fig. 2: Design of triangular patch antenna 

III. RESULTS AND DISCUSSION 

A. Antenna S11 

Fig 3 shows the return loss verses frequency graph. The 

frequency range of the simulated antenna is from 1.65 to 

4.07GHz. The S11 is below -10db for the whole impedance 

bandwidth of 2.41 GHz. The achieved huge bandwidth is 

based on the proposed technique and parametric studies of 

the antenna dimensions. 

 
Fig. 3: S11 of proposed antenna 

B. Antenna VSWR 

Fig 4 shows the graph between VSWR versus frequency. 

Graph clearly indicates that VSWR is less than 2 in the 

entire. 

 
Fig. 4: VSWR of proposed antenna. 

C. Antenna Input Impedance 

The real and imaginary parts of antenna impedance versus 

frequency curve is shown in fig 5.The graph clearly 

indicates that the real part of impedance is 50 ohm which 

means that feed line characteristic impedance is matched 

with the load impedance and the imaginary part of the 

impedance is 0 means reactance is zero. 

 
Fig. 5: Reference Impedance of proposed antenna. 

D. Antenna Gain 

Antenna gain versus frequency curve has been shown in Fig 

6.By seeing the graph we can estimate that the gain is 

continuously increasing from 1.65 to 7 GHZ and also 

maximum gain of 4dB has been achieved at 7 GHZ. 

 
Fig. 7: Peak gain of proposed antenna 

IV. CONCLUSION 

A triangular shaped antenna is developed with defected 

ground plane for S band application which gives 2:1 

bandwidth ratio in this paper .This antenna suitable for 

optical communication, satellite communication, wireless 

networking and weather radar. The design is suitable for S-

band application as the antenna cover the almost bandwidth 

of 1.69 to 4.07 GHz The designed antenna can be made 

circularly polarized. Also the enhanced axial ratio is pure 

which is required for circular polarization used in wireless 

communication. This type of antenna generally used for 

integration with the solar cell in small satellite application. 
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