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Abstract: In this paper two different configurations of 

rectangular micro strip patch antenna parameters are 

analysed at 9- 15 GHz and 20- 32GHz frequency ranges 

for 5G applications. The simulated S11 radiation pattern, 

return loss, gain, directivity, efficiency and power 

radiated are measured in millimetre wave spectrum in the 

range of   9 – 15 GHz and 20 – 32 GHz using FR4 

substrate and Rogger Substrate. 

 
Key Terms: 5G; millimeter wave; 9- 15 GHz and 20- 

32GHz ; microstrip patch antenna.  

 

1. Introduction 

 
The developing 5G     technology include vast features in        

antenna parameters like bandwidth, radiation pattern          

and beam forming, gain, directivity etc.  5G technology is 

introduced to reduce the global bandwidth shortage in 

mobile communication and   also 5G technologies 

provide low latency,  real time response and high 

reliability communication. The movement of   user 

during call progress changes the radiation pattern, gain     

and   input impedance.  So micro strip patch antennas are 

used in 5G technology. This      requirement raises 

numerous design challenges to achieve a reasonable 

trade-off between technological design issues and 

commercial criteria – low cost, small size, radiation 

efficiency, antenna gain, broadband performance, and   so 

on – mainly at millimetre wave bands. The upcoming 

fifth generation network is introduced to exhibit uniform 

Giga bits per second experience across a wide range of 

user scenarios. The recent wireless communication 

systems require a low profile, light weight, high gain, and 

simple antenna structures to ensure reliability and high 

efficiency to achieve these parameters Rectangular Micro 

strip patch antennas are used. 

 

 

 

1.1 Rectangular Micro strip patch antenna 

Configuration: 

 
Micro strip antennas are usually printed antennas 

fabricated using micro strip techniques on printed Circuit 

Board. Micro strip line feed is one of the easiest methods 

to fabricate in which a conducting strip is connected to 

the patch.  Generally a conducting material is used for 

fabricating Patch such as gold and copper. The Radiating 

Patch may be Square, Rectangle, Circular, and Elliptical, 

Triangle or any other configuration. A conducting strip is 

connected directly to the edge of the Micro strip Patch. 

Also it is simple and easy to match by controlling the 

inset position.  

      A Feed Line is provided which is photo etched with 

patch. Micro strip Line Feed technique is used for 

feeding.  

 

 
 

Figure 1. Micro strip line feed patch antenna 

 

1.2 Design Methodology: 
 

For a rectangular micro strip patch antenna, the length l 

of the element is usually λ0/3<L<λ0/2.  There are 

numerous substrates that can be used for the design of 

micro strip antenna and their dielectric constant is usually 
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in the range of 2.2≤εr≤ 12. The performance of antenna 

depends on its dimension, operating frequency, radiation 

efficiency, return loss and some other parameters. 

     For efficient radiation, the practical width (W) and 

length (L) of the patch can be given as  

 W   =  

        L = Leff -2∆L 

 Where 

  c = velocity of light 

 f = resonant frequency 

 εr = dielectric constant 

             Leff = effective length of patch 

             ∆L = Length extension 

The  height of the feed line can be calculated by 

H=0.822*(L/2) 

The other dimensions for design of patch can be given as        

Y = (W/5) 

X = Z = (2W/5) 

 

 
Figure 2. Dimensions of Rectangular Patch 

 

1.3 Layout Design: 

 

 
 

Figure 3.  Layout design of Rectangular Patch Antenna 

for 9 -15 GHz. 

 
 

Figure 4. Layout design of Rectangular Patch Antenna 

for 20 -32 GHz. 

 

     Figure 3 and 4 shows the layout design view of 

rectangular Micro strip patch antenna at frequency ranges 

9 -15 GHz and 20 – 32GHz. 

 

1.4 Substrate Design: 

 

The FR4 substrate is used for simulation in 9-15GHz and 

Rogger substrate is used for 20 -32GHz frequency range. 

 

 
 

Figure 5.  FR4 Substrate Design 
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Figure 6.  Rogger Substrate Design 

 

 

2. Simulation Results 

 

2.1 Return Loss: 
 

Return loss is the amount of power lost in the load and 

does not return as reflection. Larger return loss indicates 

higher power being radiated by the antenna which 

eventually increases the gain 

 

 
 

Figure 7.  Return loss (9-15) GHz with FR4 Substrate 

 

 
 

Figure 8. Return loss (20-32) GHz with Rogger 

Substrate 

2.2 Radiation Pattern: 
 

The radiation pattern of microstrip antenna is the power 

radiated or received by the antenna. It is the function of 

radial distribution and angular position from the antenna. 

The radiation pattern for the proposed rectangular micro 

strip patch antenna at 9 – 15 GHz and 20 – 32GHz is 

show in Figure. 

 

 
 

Figure 9.  Radiation Pattern for 9 -15GHz 

 

 
 

Figure 10.  Radiation Pattern for 20 – 32 GHz 

 

2.3 Antenna Parameters Vs Frequency: 

 

2.3.1 Gain:  

 
The important parameter of antenna is Gain, which 

determines the performance of the antenna or the 

capability to concentrate energy through a direction to 

give a better picture of the radiation performance. 

 

2.3.2 Directivity: 

 
The fundamental antenna parameter is Directivity, which 

determines the direction of radiation pattern of antenna. 
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Figure 13.  Antenna Parameters Vs Frequency  

(9-15 GHz) 

 

 
 

Figure 14. Antenna Parameters Vs Frequency  

(20-32 GHz) 

 

Table 1. Parameters of antenna at different frequency 

range 

 

Sl.N

o 

Parameters Frequency Range 

9 – 15 

(GHz) 

20 - 32 

(GHz) 

1 Gain (dB) 10.025 10.025 

2 Directivity (dB) 10.025 10.025 

3 Efficiency (%) 100 100 

4 Power radiated 

(Watts) 

0.00255 0.00255 

 

 

3. Results And Discussion 

 

The rectangular patch array antennas operating at 9 - 

15GHz and 20 - 32 GHz frequency ranges are simulated 

using Advanced Design Systems Software. The radiation 

patterns are analyzed. The Reflection Coefficient |S11| at 

frequency range 9 – 15 GHz 20 – 32 GHz are measured. 

The Fig :13 shows the simulation results of antenna 

parameters like gain, Directivity, efficiency and power 

radiated at 9 -15 GHz range, and also Fig : 14 shows the 

simulation results of antenna parameters at 20 -32 GHz 

range of frequencies. 
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