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About this Course

Course objectives
- Upon completion of this course you will be able to:

Construct and simulate antennas using different solvers.

Visualize and extract primary results (S-Parameters, Nearfield distribution, Farfield) as
well as more advanced results using postprocessing (i.e. Potential Bandwidth, SAR).

Handle imported CAD models.
Design simple matching network.
Use the Hybrid Solver to simulate more complex RF Systems.

Targeted audience
Electromagnetic Simulation Analysts and Antenna Designers
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Prerequisites
Introduction to CST Studio Suite

ﬁj 1 day
)




Day 1

» Lesson 1 Waveguide Ports
» Lesson 2 Meshing Overview
> Lesson 3 Antenna Simulation Overview
+3E,i » Workshop 1 Horn Antenna (a) and Reflector Antenna (b) Simulation
% » Workshop 2 Dual Patch Antenna and Feeding Network
g’s » Workshop 3 Patch Antenna Array Design
% » Workshop 4 Radio Frequency ldentification (RFID) Tag
:

@ During the course 2 or 3 workshops will be selected
depending on the student’s background
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SIMULIA

» SIMULIA is the Dassault Systemes brand for realistic simulation solutions.

» Advanced simulation portfolio covering simulation disciplines such as structural mechanics,

computational fluid dynamics and electromagnetic field simulation, for a true multiphysics
simulation approach.

Structures Electromagnetics

Multibody =~ 1T Eahining ] Fluids

Durability Automation

Vibro-acoustics Optimization
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Join the Community!

Go to https://go.3ds.com/simc to log in or join!
75 simuLiA 000060
SIMULIA COMMUNITY

BECOME PART OF A GLOBAL USER COMMUNITY FOCUSED ON ADVANCING THE USE OF
SIMULIA SIMULATION SOLUTIONS IN SCIENCE AND ENGINEERING

Join Us

nferesiad in e iatest In simulation Looking %r advice and best practicas? Yant 1o discuss simulation 4

Wit eliow users and D3ssauk Sysiemes expens? WELCOME TO
THE SIMULIA

Tre $IMULIA Community s @2 place 10 b2 LEARNING

COMMUNITY

Simply 123 In with your 3DS Passpon usemame 3nd password. I you use DSk Client Care r t2cmikeal
SUPPO, YOu €3N use these same credantials 10 300285 the communky

1f you 00 nOt 3iready have 3 3DS Passpon, jou ¢an 129
instant

T now. An account Is Tres and access is

Join the conversation

Stan a discussion with other members of e SIMULIA Community. Tak Srough your duming simualation
Questions with paers, SIMULIA expents and SIMULIA Camplons. Apply 1 D2 an 3uthor 10 crease posts
share uset 1ips you've discovered for SIMULIA sofware and estadlish yourself 35 3 thougit-leader. The
SIMULIA Community i home 50 both SIMULIA product Users across e workd. and 10 SIMULUA sudject
mEmer expens

Stay up to date on the latest news

Modem Indastry trends change rapidly, and SIMULIA ks always caweloping Bs products 10 stay anead
Foliow te SIMULIA Communiy %0 D2 Informad of new product relesses and updates 10 he Knowledge
B3s2, 3nd 10 recele links ¥ anticies and b0 posts adout ™2 Iatest Industry trends

Browse e-learning resources

The SIMULIA Commeniy drings fogether leaming materials covering numerous applications for
SIMULIA progucts. Read 3 whitepaper on e benefls of simulation In jour work, discower 1ios and tricks
%or using SIMULIA software emiciently, or walch 2 02monstration of how %0 use simulation 1 achiawe your
goalks
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SIMULIA Training

https://www.3ds.com/products-services/simulia/training/
2 simuLia 0006060

PROVIDING TRAINING SERVICES TO ENABLE OUR CUSTOMERS TO BE MORE PRODUCTIVE

AND COMPETITIVE

Simulation Training

SIMULIA and our education partners offer regularly scheduled public seminars as well as training courses at customer sites. An extensive range of courses are available, ranging from basic
introductions to advanced courses that cover specific analysis topics and applications. The same courseware, and other content, is available for self-paced eLeaming. On-site courses can be
customized to focus on topics of particular interest to the customer, based on the customer's prior specification. To view the worldwide course schedule, register for a course, or to leam more about
our eLeaming options, visit the links below.

SIMULIA DIRECT TRAINING MENTORING

Instructor-lead training of both off-the-shelf materials and customized content based on your Mentoring consists of short-term engagements to accelerate the efficiency and effectiveness of
needs your processes
EDUCATION PARTNER TRAINING SIMULIA ELEARNING RESOURCES

SIMULIA has a large eco-system of education partners with certified instructors who also SIMULIA provides extensive el earning solutions, published on various platforms, to enable
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Legal Notices

The software described in this documentation is available only under license from Dassault
Systemes or its subsidiaries and may be used or reproduced only in accordance with the terms of
such license.

This documentation and the software described in this documentation are subject to change
without prior notice.

Dassault Systemes and its subsidiaries shall not be responsible for the consequences of any
errors or omissions that may appear in this documentation.

No part of this documentation may be reproduced or distributed in any form without prior written
permission of Dassault Systemes or its subsidiaries.

© Dassault Systemes, 2021
Printed Iin the United States of America.

Abaqus, the 3DS logo, and SIMULIA are trademarks or registered trademarks of Dassault
Systemes or its subsidiaries in the US and/or other countries.

Other company, product, and service names may be trademarks or service marks of their
respective owners. For additional information concerning trademarks, copyrights, and licenses,
see the Legal Notices in the SIMULIA User Assistance.
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Revision Status

Lesson 1 12/21 Updated for CST Studio 2022
Lesson 2 12/21 Updated for CST Studio 2022
Lesson 3 12/21 Updated for CST Studio 2022
Workshop 1 12/21 Updated for CST Studio 2022
Workshop 2 12/21 Updated for CST Studio 2022
Workshop 3 12/21 Updated for CST Studio 2022
Workshop 4 12/21 Updated for CST Studio 2022




Lesson 1. Waveguide Ports

Lesson content:

Waveqguide Port Basics
Frequency Dependent Modes (inhomogeneous ports)
Mode Polarization

Reference Plane — Phase de-embedding
Boundary Conditions of Waveguide Port Edges
Hexahedral Meshing

Multipin Waveguide Ports [Optional]

vV VvV VvV VvV vV 99
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Lesson 2. Meshing Overview

Lesson content:

How to Get a Good Mesh?
Mesh Types

Hexahedral Meshing for Time Domain Simulations

Tetrahedral and Surface Meshing for Frequency Domain Simulations

vV vV 9 9
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Lesson 3: Antenna Simulation Overview

Lesson content:

Antenna Magus
Antenna Examples in CST Studio Suite
Antenna Examples Overview

Farfield Outputs

Farfield Definitions

Tips & Tricks for an Accurate Farfield

vV VvV VvV 9V 9V 9
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Workshop 1: Horn Antenna (a) and Reflector Antenna (b) Simulation

a. Horn Antenna e

The aim of this exercise Is to construct a horn
antenna and study how the gain performance
varies depending on the horn aperture radius.

b. Reflector Antenna

The aim of this exercise iIs to construct a
reflector antenna and calculate the farfield of
the full system (horn + reflector) using the
Hybrid Solver Task.
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Workshop 2: Dual Patch Antenna and Feeding Network

Task Construct a dual patch antenna and a corresponding matching network.
Keywords Patch, Farfield, Schematic, Connector.

A dual patch array Is an array of two microstrip patches,
delivering increased directivity and aperture size compared
to a single patch antenna.

The aim of this exercise Is to complete three main steps:
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1. Dual Patch Antenna construction and simulation.
2. Feeding Network design and simulation.
3. Antenna + Feeding Network + Connector simulation.

*; 90 minutes




Workshop 3: Patch Antenna Array Design

Task Use Antenna Magus to synthesize a patch antenna for S-Band frequencies
Use the CST Array Task to construct and analyze an array using this element
Keywords Antenna Magus, Antenna Array, Phased Array, Unit cell, Farfield

A patch antenna is a low profile antenna, mountable on a flat
surface. It consists of a flat rectangular sheet or “patch” of
metal, mounted over a larger sheet of metal which acts as a
ground plane.

A phased array Is a scannable array where the beam of radio
waves can be steered electrically, without physically rotating
the antennas. The array combines many small antennas to
achieve an effective high gain.

Applications include broadcasting, radar, space
communication, etc.

*; 60 minutes
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Workshop 4: Radio Frequency ldentification (RFID) Tag

Task Design a meander UHF RFID Tag
Keywords SAM, PCB Bending, Hand Phantom and SAR

The aim of this workshop Is to construct a microstrip RFID
tag, bend it on a curved surface and finally place it on a
hand phantom to calculate, among the other results, the
Specific Absorption Rate (SAR).

Part 1: Construction of Circuit model of RFID

Part 2: 3D modeling and simulation using SAM

Part 3: Conformal RFID setup using Bend operation
Part 4: Simulation on hand phantom and SAR analysis
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