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Abstract— In this paper, a stacked patch multiband, CPW 

(coplanar waveguide) fed, slotted ground micro strip patch 

antenna is designed for wireless application. The proposed 

antenna consists of an upper patch, stacked over a lower 

radiating patch, along with a CPW feed above slotted 

ground plane. The wideband radiation of the antenna is 

achieved using a CPW feed in the lower patch and a stacked 

square patch along with slotted ground plane. The proposed 

antenna operates into four different bands. The measured 

10dB return loss bandwidth of proposed antenna is 

7.25%(3.3-3.55Ghz), 10.03%(4.1-4.524Ghz), 2.62%(4.91-

5.03Ghz) and 6.6%(5.71-6.1Ghz) at center frequency 3.458 

GHz, 4.188 GHz, 4.954 GHz, 5.893 GHz, with gain of 

2.67dB, 4.79dB, 3.07dB, and 3.62dB. The proposed antenna 

is applicable for Wi-Max, WLAN and Radar Altimeter and 

satellite application. The proposed antenna is designed on a 

Multilayer FR4 dielectric with permittivity 4.6, loss tangent 

0.001 and thickness 1.588mm. Antenna is designed and 

simulated using Advanced Design System (ADS) 2011.05 

software. 
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I. INTRODUCTION 

With the wide spread proliferation of wireless 

communication technology in recent years, the demand for 

compact, low profile, broadband and multiband antennas has 

increased significantly. To meet the requirement, the 

microstrip patch antenna has been proposed because of its 

low profile, light weight and low cost. However, 

conventional microstrip patch antenna suffers from very 

narrow bandwidth, typically about 5% bandwidth with 

respect to the center frequency and single band. This poses a 

design challenge for the microstrip antenna designer to meet 

the broadband techniques.  

There are several well-known methods to increase 

the bandwidth of patch antennas, such as the use of thick 

substrate, cutting a resonant slot inside the patch, the use of 

a low dielectric substrate, multi-resonator stack 

configurations, the use of various impedance matching and 

feeding techniques, and the use of slot antenna geometry.  

Recently, several researchers have devoted large 

efforts to develop antennas that satisfy the demands of the 

wireless communication industry for improving 

performances, especially in term of multiband operations 

and miniaturization. As a matter of fact, the design and 

development of a single antenna working in two or more 

frequency bands is generally not an easy task,  

Because of the increasing demand in wireless 

communications, mobile communications, radar 

applications or any other applications microstrip patch 

antennas have attracted much interest due to low profile, 

small size, light weight, ease of fabrication. There are 

several feeding technique like coaxial probe fed, microstrip 

line fed, edge fed, inset fed, CPW fed.  

In this paper, a stacked patch multiband antenna 

with CPW-fed technology, consisting of an asymmetrical 

rectangular shaped lower patch with an upper patch and 

slotted ground, is proposed for wireless applications. The 

proposed antenna is designed and simulated on ADS2011.05 

software, return loss, gain, directivity and radiated power 

result are shown. 

II. ANTENNA GEOMETRY AND DESIGN 

Fig. 1(a) shows the basic geometry of the proposed stacked 

microstrip patch antenna. The proposed antenna is designed 

using FR4 substrate. On the lower side of lower substrate 

ground is designed and on the upper side lower patch is 

designed. Above lower patch upper substrate is placed and 

upper patch is designed on the upper side of upper substrate. 

The Front view and Isometric view is shown in that figure. 

The dimension and geometry of different plane (Upper 

patch, Lower Patch, Ground plane) along with antenna top 

view is shown in Fig. 1(b).   In that antenna the CPW feed is 

given to the lower patch. Port 1 indicates the feeding point 

of the proposed antenna. 

 
Front View 

 
Isometric View 

Fig. 1(a): Design of Proposed Antenna 

The CPW is the feeding in which side-plane 

conductor is ground and center strip carries the signal. The 

feed point is the center of center strip. The advantage of 

CPW fed slot antenna is its wide band characteristics. Hence 

CPW fed slot antenna is most effective and promising 

antenna for wideband wireless application. 

To achieve multiband characteristics of antenna 

slotted ground plane is used, for that a nearly L-shape slot is 

cut in the ground. 
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Ground Plane 

 
Antenna Top View 

Fig. 1(b): Dimension of Proposed Antenna 

This slotted ground plane provides a high gain 

multiband result with good return loss. Defected ground 

plane in proposed antenna is shown in Fig. 1(b).  

III. SIMULATION RESULTS 

The stacked microstrip patch antenna has been designed and 

simulated with ADS2011.05 software. The return loss of the 

proposed antenna is shown in the Fig. 2(a). The proposed 

antenna provides four frequency bands characteristics. Band 

1 covers frequency band from 3.3 GHz to 3.55 GHz which 

have 7.25% impedance bandwidth. Band 2 covers from 4.1 

GHz to 4.524 GHz which have 10.03% impedance 

bandwidth. Another band is from 4.91 GHz to 5.03 GHz 

having 2.62% impedance bandwidth. The last band covers 

6.6% impedance bandwidth from 5.71 GHz to 6.1 GHz. The 

results are mentioned in table 1 which shows the all four 

bands with its resonant frequency, % impedance bandwidth, 

gain and Directivity at resonance frequency. Fig. 2(b) shows 

3D radiation pattern of proposed antenna at 4.1GHz 

frequency. Gain, directivity, efficiency and radiated power 

of proposed antenna at frequency 4.1GHz is shows in Fig. 

2(c). 

 
Fig. 2(a): Simulated return loss vs frequency graph 

 
Table 1: Frequency Bands with % Impedence Bandwidth, 

Gain, Directivity, Resonance Frequency 

 
Fig. 2(b): Simulated 3D radiation pattern 

 
Fig. 2(c): Gain, Directivity, Efficiency and Radiated Power 
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IV. DISCUSSIONS 

In this paper, we designed a stacked microstrip patch 

antenna with slotted ground plane for introducing various 

notch in frequency band. Introducing slot in ground plane 

provides enhancement in bandwidth, better return loss and 

multiband characteristics. From the table 1, frequency 

ranges of various bands are shown, band 1 (3.3GHz-3.55 

GHz) is in S-band and it can be used for mobile Wi-Max 

application. Band 2 (4.1GHz-4.524GHz) lies in C-band and 

this band can be used for radar altimeter application. Band 3 

(4.91GHz-5.03GHz) lies in C-band which can be used for 

Space Research Services. Band 4 (5.71GHz-6.1GHz) also 

lies in C-band of frequency spectrum and can be used for 

WLAN and radio application. The proposed antenna has 

following advantage: (1) the antenna used simple feeding 

technique. (2) Structure of designed antenna is simple.  (3) 

Gain of the proposed antenna is high. The measured 

impedance bandwidth -10 dB of reflection coefficient of the 

four bands are 7.23% (3.3GHz-3.55GHz), 10.03% (4.1GHz-

4.52GHz), 2.42% (4.91GHz-5.03GHz), and 6.6% 

(5.71GHz-6.1GHz). Gain obtained is high for 4.188 GHz 

lies in band 2 which can be used for Radar Altimeter 

application and 3.62 GHz lies in band 4 which can be used 

for WLAN and Radio application. 

V. CONCLUSION 

In this paper, we successfully applied stacked patch with 

slotted ground plane to achieve four frequency band 

characteristics with high gain and improved return loss. The 

proposed antenna uses simple feeding technique and provide 

enhancement in gain, return loss and bandwidth which is 

useful for various wireless application. A CPW feed stacked 

patch with slotted ground, multiband antenna has been 

presented that shows enhanced bandwidth over co-axial 

feeding mechanism. CPW feed mechanism not only 

increases the number of bands of operation but also 

improves the return loss. This antenna can be widely used 

for mobile handsets because of its small geometry. Various 

applications can be implemented for the antenna.       
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