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ABSTRACT 

Microstrip antennas are used in wireless applications including radars, cellular phones, wireless sensor 

networks, and in medical applications. To use the inset feeding technique with the generation of millimeter-wave 

Hermite-Gaussian (HG) beams at E-band. Four insets-fed microstrip patch factors organized with 

a microstrip corporate feeding network are used by way of HG11. Relative permittivity of 3.75 and loss tangent of 

0.018, designed antennas are simulated on a high performance FR4 circuit board with. Familiar size of the antenna 

array is 8 x 8 x 0.125 mm3. Is To simulate the proposed antennas are used by the ADS Momentum software. The 

usage of ADS Momentum is various parameters for instance S11 Parameter, return losses, directivity, efficiency and 

gain of the proposed antennas are additionally received. 

KEY WORDS: Antenna radiation patterns, Micro strip antennas, Millimeter wave propagation, Patch antenna, 

Radar antenna. 

1. INTRODUCTION 

The E-shape Micro strip Patch Antenna has been designed for RADAR communication. Radar is a “radio 

detection and ranging." A radar device is used to observe the function and/or movement of objects are ultra-high-

frequency (UHF) or microwave section of the radio-frequency (RF) spectrum used by the operation. Radar can track 

storm systems. The precipitation reflects electromagnetic fields at certain frequencies. Radar cans additionally sender 

specific maps. Radar systems are widely used in air-traffic control, aircraft navigation, and marine navigation. NASA 

employed radar to make highly detailed topographical maps of the earth's surface as well. 

There are two dimensions in a radar system, azimuth (compass bearing) and radius (distance). While them 

polar coordinates only displayed. Defined intervals are rotating antenna transmits at RF pulses. 

A transmitted pulse and the echo (or) return pulse difference between have a delay. Determine the radial 

function of the plotted point(s) for every azimuth direction on the display. The greater the echo delay from a particular 

object in space, the farther from the display center its point appears. The peak of the antenna above common terrain 

depends on the UHF or microwave radar machine. Topography of the surface in the region, the atmospheric 

conditions in the region, and in some instances the level of radio heritage noise there is a most range. Speed of motor 

vehicles finds by radar is regarded in the common public for its use of law enforcement. 

Doppler Effect defined radar does no longer display the actual position of an object, but determines its radial 

velocity vector. Which consists of a simple UHF/microwave broad band receiver of a radar detector it can be used 

in a vehicle or truck to warn drivers of the presence of police radar.  

Optics and at radio frequencies (RF) are mode division multiplexing (MDM) of electromagnetic beams with orbital 

angular momentum (OAM) at has been developed for the increasing method. 

 While a beam of monochromatic electromagnetic radiation whose transverse magnetic and electric field 

amplitude profiles are given by way of the Gaussian function. This also implies a Gaussian depth (irradiance) profile. 

Hermite-Gaussian (HG) beams are propagation modes (or) resonator modes which are described with Hermite 

Gaussian function. While optical resonator is a phase and intensity profile. 

 OAM beams such as the orthogonal Laguerre-Gaussian (LG) beams have been multiplexed through the same 

spatial channel, thus increasing total capacity in fiber optics and free space. Characteristic of phase singularity orbital 

angular momentum and multiply connected topology have a propagating in Laguerre-Gaussian modes are laser 

beams. Spatial intensity distribution between LG and HG modes are comparing into a given factor in the path of 

propagation.  

  
Figure.1. HG11 antenna array (a) single inset-fed patch antenna (b) four patch antenna  

with single inset-fed 

http://searchcio-midmarket.techtarget.com/definition/electromagnetic-field
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Fig.1, Hermite-Gaussian beams are to provide the realization approach for a patch antenna. The antenna 

consists of four rectangular patches. The height of each patch is 1.025mm and width of the patch is 1.58mm. 

Microstrip patch antenna consists of four identical patches, which are excited with the appropriate phase placement 

to generate the HG11 beam, and then the antenna is designed to work at 74.24 GHz. 

The figure is proved in inset-fed patch. The patches from one input source and to create a realistic structure 

for measurement to excite the order, an inset-fed patch and micro strip feeding network the usage of T-junctions 

have been used as shown in Fig.1a and b, respectively. 

The antenna patch can be made either of copper or gold. Here in this ADS software copper has been taken 

by using default as the patch material. Patch material is proven in brown color in the fig.1. 

Table.1. Material Used for Patch Antenna 

Structure Material 

Patch Copper 

Substrate  (ε=0.125) 

Table.1, showing details about the material. Patch is of copper material. Relative permittivities are 3.75 the 

base material is also of copper. 

Simulation Setup through Ads Momentum: Momentum is a section of Advance Design System and it gives the 

simulation tools required to consider and design products of present day communication systems. The structure of a 

simulator that computes the S-parameters are electromagnetic solver by momentum. In a regular planar circuits which 

consist of microstrip, slot line, strip line, coplanar waveguides and many different topologies. While an ADS 

Momentum additionally simulation of multilayer communication circuits and printed circuit boards. To get an 

accurate result.  

 While an overall performance of high frequency circuit boards, antennas and integrated circuits prediction 

of the entire tool in momentum. Momentum has a 3-dimensional interface that it presents to the user in the course of 

simulations and results. It is a 2.5D solver that can do both 2D and 3D computations. The directivity and the far-field 

radiation patterns of the antennas are provided both 2D and 3D graphs. 

2. SIMULATION RESULTS 

The proposed antenna was designed and simulated in ADS (Advance Design System) Momentum, which is 

a 3D electromagnetic solver which can compute S-parameters for general planar circuits which includes microstrip, 

slot line, strip line, coplanar waveguides and many other topologies. While using for ADS, RF antennas are very 

well simulated. After simulating the design the result we got is as follows. The simulated S- parameters are shown 

from 68 to 80 GHz in fig.2.  

 
Figure.2. simulated reflection coefficient of HG11 patch antenna array 

The array was physically bent 900, as shown in Fig.2. A high performance FR4 circuit board with loss tangent 

0.015 and return loss is -21.567dB and the overall size of the antenna array is 8 x 8 x 0.125 mm3 are simulated in 

designed by the microstrip patch antenna.  

 
Figure.3. Radiation Pattern of the micro strip patch antenna 

Fig.3, shows the Radiation Pattern of the design. The various parameters can be calculated from these 

3Dimensional radiation patterns that are shown in following below figure. 
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Figure.4. Window showing parameters of the designed antenna in ADS 

Fig.4, shows the window for frequency 74.24 GHz and Radiation pattern values to gain, directivity power 

radiated. Antenna parameters are directivity and gain range maximum equal it denotes the design of the antenna is 

correctly.  

3. CONCLUSION 

 A microstrip patch antenna designed in simulation result for 74.24GHz. The return loss is minimum which 

mean design is very efficient and have good impedance matching which means there is negligible power loss. The 

antenna array can generate the HG11 mode radio beam. To generate a HG mode radio beam is the first fabricated 

antenna array. Microstrip patch antennas have become a rapidly growing area of research was a microstrip patch 

antenna. Their potential applications are limitless, because of their light weight, compact size, and ease of 

manufacturing. The antenna is thin and compact with the use of low dielectric constant substrate material. 
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