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Abstract  

A micro strip rectangular patch with additional ring for ultra wide band antenna proposed in this paper. The 

volume of proposed antenna is 45.7868 x 43.2329 x 3.315 mm3 including patch, substrate and ground plane. 

The associate 10dB bandwidth of 23.59 GHz from 3.59GHz to 27.18GHz.the return loss [S11< -10 dB], 

radiation pattern and the gain shows in good with the bandwidth. The gain of the antenna is 9.41dB 

maximum at the frequency of 26.56 GHz .The CST microwave studio software has been used to design 

and to optimize the antenna performance. The RT/duroid 5870 dielectric layer, product of ROGERS 

CORPORATION has chosen. 

1. Introduction 

In 2002, Federal Communication Commission (FCC) allocated the spectrum 3.1 to 10.6 GHz for UWB 

technology. Owing to merits such as high data transmission capacity, resistance to noise and low power 

consumption, UWB technology is very desirable for short range (10m), broadband indoor wireless 

communication systems, peer-to-peer ultrafast communications and many more applications [1].Micro strip 

antennas have several advantages as found in literature like low weight, effective volume, simplicity of 

design, conformal configuration, and relatively easy to fabricate along with the compatibility with integrated 

circuits as well as low cost [2]. Recently, there are several UWB micro strip antenna proposed in literature 

for various applications including satellite communication, universal serial bus device, UMTS, Bluetooth, 

WiMAX2500, LTE2600, PCS and UWB bands [3, 4, 5]. 

The research had used several kinds of antennas; there were wire antenna, aperture antenna, micro strip 

antenna, biconical antenna, array antenna, reflector antenna, and lens antenna [6, 7].technology development 

needs small antenna for small space. Therefore, micro strip antenna is one candidate that is suitable for 

UWB wireless technology. Different methodshave been proposed to achieve wide frequency with stable 

performance. There were many shape variations of patch and ground plane for micro strip antenna. Micro 

strip with square patch [8], as well as circular patch [9] have been studied profoundly in terms of their 

radiation pattern and impedance bandwidth. Such y-shaped patch antenna with ground plane is known to 

have the ability to increase the antenna bandwidth [10] .However, based on simulation result in [I8],it 

showed that the return loss of the micro strip y-shape structure did not obtain good matching condition for 

some ranges of frequency. 

 

In this paper a rectangular patch monopole withadditional ring for ultra wide band antenna are proposed. 

The objective is the antenna to obtain an impedance bandwidth [return loss-10dB] of 23.59GHz from 

3.59GHz to 27.18GHz.the gain of the antenna is 9.41dB maximum at the frequency of 26.56 GHz. 
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2. Structure and design of proposed antenna 

2.1.  Dielectric layer 
 

In order to describe dimensions of a micro strip antenna it was necessary to describe a kind of dielectric 

layer, product of ROGERS CORPORATION was chosen Its dielectric constant (ϵr) equals 2.33, thickness 

(h) is 3.175 mm, and thickness of copper foil on the ground plane side (g) is 0.07mm. 

Fg.1shows the geometry including the front and back view of the designed USB microstrip 

monopoleantenna. The antenna is simulated and optimized using CST microwave studio software. The 

antenna has the volume of 4545.7868 x 43.2329 x 3.315 mm3with substrate as having a depth of 3.175mm, 

dielectric constant 2.33. The RT/duroid 5870 dielectric layer, product of ROGERS CORPORATION was 

chosen. Substrate length of Lg = 43.2329mm width  Wg 45.7868mm and height h 3.175 mm. the length of 

ground is 21.65 mm.the inner and outer radius of Ring is R1=3mm and R2=4mm, and R3= 5mm and 

R4=6mm respectively. The feed line width Wt =1.9486mm and length l=11.1444mm.the bottom feed line 

width W0=4.4985 and height X0=10.8335. 

 

 

 

Fig. 1 Front view and Back view of proposed Antenna 

Table I: Parameters and its value 

Parameter Value [in mm] 

W 14.5853 

L 11.6245 

Wg 45.7868 

Lg 21.9777 

Wt 1.9486 

l 11.1444 

W0 4.4985 

G 0.07 

h 3.175 

X0 10.8335 

R1 3 

R2 4 

R3 5 

R4 6 
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3. Results 

3.1 Return Loss and VSWR 

The graph of return loss (Fig. 2) shows the resonant frequency micro strip antenna model (equal 

to16.84GHz) and its bandwidth is 23.59GHz. The return loss for this frequency is -55.6. If the value of this 

factor assumes a value of −10 dB, the total reflected power is applied to the antenna connector. The graph 

of a voltage standing wave ratio shows the lower frequency (f1=3.59 GHz) and upper frequency (f2= 27.18 

GHz). The total bandwidth is calculated is 23.59 GHz. VSWR for resonance frequency is equal to 1 (Fig. 3). 

 

     Fig. 2 Graph of Return loss-vs-Frequency 

 
                                                        Fig.3 Graph of VSWR-vs-Frequency 

3.2 Gain 

Based on Figure 4, the gain of the designed antenna has afluctuating value. At frequency 15.5 GHz, the 

antenna gain is minimum3.62 dB whereas at 25.65 GHz is 9.415dB. 
 

 

 
Fig.4 Graph of Gain-vs-Frequency 
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4. Conclusion 

The microstrip rectangular patch with additional rings for ultra wide band application is proposed in this 

paper. The proposedantenna is very simple, compact and relatively easy tofabricate. The designed antenna’s 

impedance bandwidth isvery wide and it ranges from 3.52GHz to 27.22GHz with desiredreturn loss of less 

than -10 dB i.e. S11 < -10 dB. The maximum gain of the antenna is 9.41dB at a frequency of 25.65GHz.The 

volume of the designed antenna is 45.7868 x 43.2329 x 3.315 mm3. The designed antenna has the potential 

for ultra-wideband applications. 
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