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Abstract— In this article, a diamond shaped antenna with 

multiple defects in the ground is designed for broadband 

communication. In this design, two silts and a diamond shape 

slot is embedded in the patch. The results are presented by 

simulating Microstrip Patch Antenna at 3.6GHz and 

10.35GHz frequencies. S11, the return loss has value -19.6 at 

the frequency of 3.6GHz and -14.11 at the frequency of 

10.35GHz.Simulation is done by CST Microwave Studio 

Suite Simulator which works on finite integral method.   
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I. INTRODUCTION 

With wide spread proliferation of wireless communication 

technology in recent years, the demand for compact, low 

profile and broadband antennas has increased significantly. 

Because Microstrip Patch Antennas have a very low profile, 

they are often mounted on the exterior of aircraft and 

spacecraft, radars for missiles and telemetry, global 

positioning system and mobile handheld radios or 

communication devices[1]. But Microstrip Patch Antenna 

also have some drawback such as narrow bandwidth, low 

gain and excitation of surface waves. Many techniques are 

used to increase bandwidth of microstrip patch antenna such 

as by increasing substrate thickness, by using low dielectric 

substrate and also defected ground structure[1]. The effect of 

DGS is to improve antenna radiation characteristics and they 

are used for effective antenna matching for better control on 

the radiation pattern for optimum performance[2]. A 

Microstrip Patch Antenna with Defected Ground Structure 

should be electronically smallest and attractive with excellent 

performance and covers the frequency upto 3.1 to 10.6GHz 

[3]. Microstrip Patch Antenna with DGS also reduces cross 

polarization[4].  
In this paper, a Diamond shaped patch antenna with 

slits and a diamond shape slot has been designed for 

wideband application. One of the comparison of this antenna 

is based on the Diamond shaped microstrip patch antenna 

with defected ground system[5].  In this paper slotted patch 

and multiple defects in the ground are applied to enhance the 

bandwidth and return loss. Feeding technique used in this 

antenna is tapered feed. Tapered feed is employed so that 

antenna can radiate freely without any disturbance from the 

antenna[6]. It increase the impedance bandwidth. The return 

Loss, VSWR, Bandwidth, Gain for this antenna are observed 

using CST Microwave Studio software. 

II. DESIGN AND ANALYSIS OF THE PROPOSED ANTENNA 

A. Design of Proposed Antenna 

The designed microstrip patch antenna and the ground plane 

of the antenna are shown in figure 1 and figure 2 respectively. 

It is designed using CST Microwave Simulator which works 

on finite integral method a relative of FDTD. 

The structure of the proposed antenna is called 

Diamond shaped microstrip patch antenna with multiple 

defects in the ground. The patch has dimension 

7.8mm×6.8mm and the ground plane is 39mm×47.8mm. For 

this antenna design, FR-4 (lossy) substrate is used, with a 

relative permittivity of 4.3, height of the substrate 1.6mm and 

dielectric loss tangent of .02[7]. The defected ground is used 

as I-shaped slot in ref[8]. 

 
Fig. 1: Proposed Microstrip Patch Antenna 

 
Fig. 2: Ground Plane of Proposed Antenna 
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Parameter Dimension Parameter Dimension 

A 39 F 17 

B 47.8 G 7.8 

C 13.1 H 6.8 

D 6 I 17 

E 4 J 3 

K 1.6 L 1.5 

Table 1: Geometrical Parametric Dimension of Proposed 

Antenna (MM) 

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 diamond shaped patch is designed 

and tapered feeding is used for impedance matching. 

The microstrip antenna is a diamond shaped patch 

antenna edges 6.8mm×7.8mm, feed length 17mm and height 

of the ground 47.8mm. By using two slots of 65mm×2mm in 

the patch and multiple defects in the ground, input reflection 

coefficient and bandwidth is increased, which are optimized 

in CST Microwave Simulator. 

III. RESULTS AND DISCUSSION 

A. Antenna S11 

S11, input reflection coefficient versus frequency graph has 

been shown in fig 3. The designed antenna has an input 

reflection coefficient of -19.6dB at the resonance frequency 

of 3.6GHz and an input reflection coefficient of -14.11 at 

10.35GHz.   Maximum return loss of -27.27 is obtained at 

9.4GHz. 

 
Fig. 3: S11 of the Proposed Diamond Shaped Antenna 

B. Antenna VSWR 

Figure 4 shows graph between VSWR versus frequency. 

Graph clearly indicates that the VSWR is less than 2 in the 

entire frequency band. 

 
Fig. 4: VSWR of the Proposed Antenna 

C. Input Impedance 

The real and imaginary parts of antenna impedance versus 

frequency curve is shown in figure 5 and figure 6 

respectively. The real part of impedance was observed to be 

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: Real Part of Input Impedance 

 
Fig. 6: Imaginary Part of Input Impedance 

D. Bandwidth 

Dual bands are observed in this antenna, S11 as observed 

below -10dB is between 2.5GHz to 5.5GHz with a bandwidth 

of 3GHz and between 8.8GHz to 12.1GHz with a bandwith 

of 3.3GHz. 

E. Antenna Gain 

The simulated gain of the proposed antenna was observed to 

be 3.16dB at resonant frequency 3.6GHz and 5.53dB at 

resonant frequency 10.35. 

F. Radiation Efficiency 

Radiation efficiency was observed to be 90% at 2.4GHz, 83% 

at 3.09GHz and 87% at 3.6GHz.  

IV. CONCLUSION 

A diamond shaped microstrip patch antenna with multiple 

defects in ground has been designed and simulated using CST 

Microwave Studio Software. This antenna is suitable for 

Wireless, WiMAX, RADAR, satellite communication and 

wireless computer network. The simulated impedance 

bandwidth at 3.6GHz is 3GHz with the corresponding return 

loss as -19.6dB and at 10.35GHz the bandwidth is 3.3GHz 

with the corresponding value of return loss as -14.11dB. In 

this antenna, gain can be increased by using gain 

enhancement techniques. 
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