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 The design and analysis of a meandered shape coplanar waveguide feed SIW antenna for Kuband applications are investigated. 

In the proposed antenna substrate integrated waveguide acts as a main radiator. This is a waveguide like structure fabricated by 

using two periodic rows of metallic holes connected the top and bottom ground planes. The meandered line technology allows the 

designing of antennas with small size and wideband characteristics. It is found that the antenna operates over the frequency 

range of 12-18GHz with a resonating frequencies at 17.057GHz and 16.809GHz. 
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1. INTRODUCTION 

 The next-generation communication networks require 

wide bandwidth for which transmission antennas are 

necessary to operate in the Ku-band, which is used for 

satellite and mobile communication in particular. 

Antenna design in the Ku-Band band has become a major 

emphasis area in recent years. Ku-band systems have a 

wide range of uses in satellite communications, 

particularly in vehicle antenna systems. Apart from 

communication networks, Ku-band devices have a 

variety of other uses, including weather radars and fire 

detection radars. These systems require directional 

antenna antennas with something like a wide frequency 

band covering the entire KuBand to transmit signals to 

the receiver with equal power across the entire frequency 

range, as well as an automatic tracking system to capture 

the maximum power incident from the satellite as the 

receiver's time and location adjustment. 

Meandered line technology allows designing antennas 

with features such as small size and wideband 

performance. Meandered line antennas have been widely 

studied to reduce the size of the radiating elements in 

wire antennas. In meandered, the wire is continuously 

folded to reduce the resonant line antenna's length. There 

are several feeding techniques like coaxial probe fed, 

microstrip line fed, edge fed, CPW fed. The CPW is the 

feeding in which the side plane conductor is ground and 

the centre strip carries the signal. The advantage of CPW 

fed slot antenna is its wideband characteristics. Substrate 

Integrated Waveguide is used for millimetre applications 

.it is also known as Laminated waveguide. This is a 

waveguide-like structure fabricated by using two 

periodic rows of metallic holes connecting the top and 

bottom ground planes. The wide spacing between 

satellites allows for very high-powered transmission 

which results in the ability to use smaller dish antennas 

ABSTRACT 

https://doi.org/10.46501/IJMTST0804051
http://www.ijmtst.com/vol8issue04.html
https://doi.org/10.46501/IJMTST0804051
https://doi.org/10.46501/IJMTST0804051
http://www.ijmtst.com/vol7issue11.html


  

 

 
292  International Journal for Modern Trends in Science and Technology 

 

 

for VSAT applications. The wavelength of the Ku band 

from 16.7 to 25 mm. 

 

Aim of the Project: 

The main aim of the project is to design and analysis of a 

meandered shape coplanar waveguide feed substrate 

integrated waveguide antenna for Ku-band applications. 

CPW feed is used because at high frequencies microstrip 

feed line is not employed. Meandered technology makes 

the size of the antenna lower as compared with the 

normal antenna. Substrate Integrated waveguide is 

widely used because of its low size, low profile, low 

weight, and more power handling capability. Substrate 

integrated waveguide slot can act as the main radiator. 

The proposed antenna operates in the frequency range of 

12-18 GHz. 

 

2. METHODOLOGY 

The step-by-step procedure to design the antenna for the 

given specifications is as follows.  

step-1: Specify Input parameters to design the antenna as 

follows Antenna  

Geometry - Rectangular  

Type of Feeding - Coplanar Waveguide Feeding Specify 

εr, fr (in GHz), and h. 

Step-2: Theoretical Design of Antenna.  

Design Substract 

Design SIW  

Design CPW feed  

Step-3: Design with EM Simulators (CST software).  

Step-4: Verify Antenna performance in terms of RL (in 

dB), BW, VSWR, Radiation pattern, etc. 

 

Resonating Frequency,Design and Dimensions of the 

Antenna: 

The rapid growth in the demand for satellite 

communication and mobile communication is increasing 

day by day. The information transfer between the earth 

station and satellites has created the need for major 

advancement of antenna designs as a fundamental part 

of any wireless system. One of the types of antenna that 

fulfills most of the wireless systems requirements is the 

substrate integrated waveguide antenna. For designing 

this SIW antenna and to achieve the desired performance 

the designer has to select the suitable substrate material 

and its thickness. So, if the designer has a clear 

knowledge about the effect of changing substrate 

material and thickness. So, if the designer has a clear 

knowledge about the effect of changing substrate 

material and its thickness on the performance of the 

antenna, it will easier to design an antenna. In our 

project, we are using the CST software to design the 

substrate integrated waveguide antenna. 

 
Fig 1: Meandered shape feed 

 

Fig 2: Triangular Shape antenna 

3. SIW ANTENNA DESIGN 

The parameters of substrate integrated waveguide 

antenna such as width, length, effective dielectric 

            Parameter      Dimensions(mm) 

Er 2.2 

Ws 30 

Wf 3.8 

Ls 50 

W 27.3 

W0  5 

h  1.57 

t  0.035 

L 29 

g  0.4 

lms 19 

Lout 9 
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constant, effective length, effective width, thickness, 

height are shown below. Initially specify the values of 

relative permittivity of the substrate material, operating 

frequency and height of the substrate. 

 

As per methodology, the design of substrate integrated 

waveguide antenna consists of  

1. Design of Ground Planes.  

2. Design of Substrate.  

3. Design of SIW structure.  

4. Design of Feeding technique. 

1.Design of Substrate Dimensions: 

Step-1: Substrate width (Ws): 

Ws = Wp+6h  

Step-2: Substrate Length (Ls): 

 Ls = Lp+6h  

The substrate dimensions and ground dimensions are 

same except that ground does not have any height. 

2.Design of SIW Dimwnsions: 

 

Step-1: For an efficient radiator, practical SIW width that 

leads to good radiation efficiencies 

Step-2: Calculation of effective dielectric constant:  

The antenna will be placed in air for radiation. But the 

dielectric constants of air and substrate material are 

different. So, the calculation of the effective dielectric 

constant is essential. 

Ereff=(εr+1/2) + (εr−1/2) (1+12h/wp) ^ (-1/2) 

Where Ereff is the effective dielectric constant,  

Er is the relative permittivity of substrate material,  

Ws is the width of the SIW, 

 h is the height of the substrate. 

Step-3: Calculation of guided wavelength: 

𝜆𝑔𝑢𝑖𝑑𝑒 =  
𝜆𝑠𝑝𝑎𝑐𝑒

 1 − (
𝜆𝑓𝑟𝑒𝑒𝑠𝑝𝑎𝑐𝑒

𝜆𝑐𝑢𝑡𝑡𝑜𝑓𝑓
)2

 

𝜆𝑔𝑢𝑖𝑑𝑒 =  
𝑐

𝑓
 ∗  

1

 1 − (
𝑐

2𝑎 .𝑓
)2

 

𝜆𝑔 =  
2𝜋

 
𝜀𝑟 (2𝜋𝑓 )2

𝑐2  −  (
𝜋

𝑎
)2

 

Step-4: Calculation of diameter and spacing between the 

metallic holes: 

 d <λg/5 

 p < 2d  

Step-5: Condition for spacing between the metallic holes: 

 0.05 ≤ (p/λc) ≤ 0.25 

 

4. SIMULATION RESULTS: 

The CST software provides the results for antenna in 

terms of antenna characteristics such as Return loss, 

VSWR, Bandwidth, Radiation pattern and so on. Our 

project is to operate the coplanar waveguide feed 

substrate integrated waveguide in Ku-band frequency 

range. So, we have considered the performance of the 

substrate integrated antenna in terms of Return loss, 

VSWR, Bandwidth, Gain and Directivity. From the 

results shown below, the designed antenna operates in 

the desired frequency with better antenna characteristics. 

 
Figure 3:  Return Loss plot of the Antenna 

 
Figure 4: VSWR plot of antenna 

 

 

Radiation Pattern in 3-D: 

 

Fig 5: Gain Value at 17.05GHz 
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Fig 6: Directivity at 17.05GHz 

 

 Fig 7: Gain Value at 16.8GHz   

 
            Fig 7: Directivity Value at 16.8GHz   

 

Radiation Pattern in Polar Graph: 

 
Fig 8: Gain at 17.05GHz 

 

 
Fig 9: Directivity at 17.05GHz 

 

 
Fig 10: Gain at 16.812GHz 

 

 

 Fig 11: Directivity at 16.812GHz 

 

Comparision Table: 

Parameter  Existing model Implemented 

model 

Software Used HFSS CST 

Frequency 

Range 

5.74 GHz-6 GHz 12 GHz-18 GHz 

Return Loss -20.6dB -19.9Db 

Gain 5.1dB 5.6dB 

Directivity 5.82dB 10.14dB 

Bandwidth 190MHz 260 MHz 

VSWR 1.54  1.36 
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5. CONCLUSION:  

We have designed the Meandered shape Coplanar 

waveguide feed Substrate integrated waveguide antenna 

for Ku-band applications by using the CST software. We 

designed the triangular shaped slot on the substrate 

integrated waveguide, which can be acts as a main 

radiator. Meandered line technology allows the antenna 

with small size and and wideband characteristics. The 

CST software provides the results for designed antenna 

in terms of antenna characteristics such as Return loss, 

VSWR, Bandwidth, Radiation pattern. We compared the 

performance of designed antenna in terms of Return 

Loss, VSWR, Bandwidth, Radiation pattern. 

 

Future Scope: 

As the demand for the compact size and bandwidth 

increases day by day. It is necessary that investigating a 

new antenna design which results in small size and better 

antenna parameters. There are different techniques 

proposed in the literature survey to achieve our desirable 

requirements. Using those techniques along with new 

methods we designed the meandered shape coplanar 

waveguide feed substrate integrated slot antenna 
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