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e AEDT Introduction - ANSYS Electronic Desktop
- Common Graphical User Interface for Multiple Products
- Common File Extension *.aedt and *.aedtz for Zip Archive
- Multiple Projects and Different Simulators Can Be Open

e HFSS Finite Element Method (FEM)

- HFSS Includes Several Different Electromagnetic Simulation Solvers.

- HFSS Finite Element Method (FEM) is the Subject of this Course

- Two Different Approaches and GUI Feature Sets:
* HFSS MCAD - Fully Arbitrary 3D - This course
e HFSS 3D Layout - Layered Structures

HFSS
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Insert HFSS Design

Insert HFSS 3D Layout Design
Insert HFSS-IE Design

Insert Q3D Extractor Design
Insert 2D Extractor Design
Insert Circuit Design

Insert Circuit Netlist

Insert Maxwell 3D Design
Insert Maxwell 2D Design
Insert RMxprt Design

Insert Maxwell Circuit Design
Insert Simplorer Design
Insert Filter Design ...

Insert Documentation File...

Launch Savant...

i Launch EMIT...
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Breadth of Technologies

To Multiphas

_ Fluid Mechanics:
M From Single-Phase Flows Combustion

Structural Mechanics:
From Linear Statics

To High-Speed Impact

To High-Frequency
Field Analysis

(—— ~ Electromagnetics: From
))) Low-Frequency Windings

To Multi-Domain
System Analysis

Systems:
From Data Sharing
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Virtual Prototypes
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Multi-Physics for Electronics

Electromagnetics
(HFSS, Slwave, Savant,
Q3D Extractor, Maxwell,
Designer, EMIT, Simplorer)
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Multi-Domain: Multiple Physics - Icepak for Thermal with HFSS

Two-way coupled Two-way coupled

EM Fields Thermal Stress
(HFSS) (ANSYS Mechanical) (ANSYS Mechanical)

HFSS Mechanical

Adaptive Meshing Common

— Geometry
Temperature Interface
Dependent L - ;

\ENWEIN ‘. Conformal Mesh

Full-Wave Finite- [ait=ll Transient and
AEENAELIT R power Loss Density Steady-State
as Thermal Source Thermal
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HFSS in ANSYS Electronics Desktop (AEDT)

* The ANSYS Electronic Desktop is a graphical user interface (GUI) common to many electronic simulation tools.
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HFSS in ANSYS Electronics Desktop (AEDT)

3 Basic Interfaces - 1 Desktop

ANSYS Electronics Desktop
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3D Modeler, 3D Layout, and Circuit:
— different GUI features
— Different design types
These can all operate simultaneously
within one project. This course covers
HFSS FA3D.
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HFSS 3D: Arbitrary 3D Modeler - Mechanical CAD (MCAD)

HFSS 3D MCAD is the

@ AMNSYS Electronics Desktop - pyramidal_horn - HFSSDesign1 - 3D Modeler - SOLVED - [pyramidal_horn - HFSSDesign1 - Modeler] — O bt

B File Edit View Project Draw Modeler HFSS Tools Window Help - &8 x

f@ Model
=-£F Boundaries
B3 Excitations

-} portl
&P Hybrid Regions
B8 Mesh Operations
= Analysis

(4P setupl
{78 Optimetrics

=W E Field
C?. Mag_E1
=g Radiation

* pyramidal_horn

Properties

MNothing is selected

£

PMLGroup1_XYZ_1
PMLGroup1_XZ_1
4% PMLGroup1_YZ_1

& PMLGroup1_Z_1
E|§ vacuum

7L, Coordinate Systems
78 Planes

£

H-¢% Lists

MCAD - Uses HFSS design type

il Show1Messages I'— Show Progress E

©2020 ANSYS, Inc. Unauthorized use, distribution, or duplication is prohibited.

most general...and

¥) Undo =3 il e -@} BB Active: Local ¢ g cg;
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Save . Setup Optimetrics Validate Analyze HPC Scheduler Submit Monitor
(B Paste - Al | Options
Desktop View Draw Madel Simulation Results Automation 0 A CO u rse :
Project Manager El“@ Model ey
B pryem— - Solids Fully Parametric 3-Dimensional For additional background on the

basic operations in the ANSYS
electronic desktop, AEDT,
including file operations, there
are a number of resources that
come with HFSS.

=3 Results m-47 air_box
& Radiation Pattern 1 =53 Sheets H H H
L 5 m Wave Por In the HFSS install directories,
#-F Port Field Display =5 port such as
=Yg Field Overlays o ) Import
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GSG

there is an HFSS help document
“HFSS.pdf” which includes
sections:

2 - Working with ANSYS
Electronics Desktop Projects
including opening, closing, and
saving project
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HFSS 3D Layout Editor

3-Dimensional Electrical CAD (ECAD) - Fully Parametric
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HFSS 3D Layout Editor
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Different Interfaces — Same HFSS FEM Solver
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Regardless of which User Interface is used, engineers have access to:
 full parametric modeling to aid in design space exploration
* the same Finite Element Method (HFSS-FEM) field solver
e HFSS’s Automatic Adaptive Meshing Process for unparalleled accuracy

The document "An Introduction to HFSS", Chapter 1 "Fundamentals of HFSS" section "Mathematical Method Used in HFSS" gives
a good technical description of the HFSS finite element solution process touching Green's functions and Maxwell's equations.
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HFSS Includes Multiple EM Solvers

* HFSS FEM (Finite Element Method)
* Fully arbitrary 3D - the whole simulation space gets meshed
* Used for microwave, antenna, and PCB signal integrity applications FEM
* HFSS is also a “design type” within the HFSS product. ,
(with FE-BI)

W |

* HFSS IE (Integral Equation) Solver
* 3D surface meshing — but only meshes surfaces
* Commonly used for antenna applications
* Available within the HFSS design type

s

* HFSS PO (Physical Optics) and SBR+ (Shooting Bouncing Ray) Solvers
* Approaches wave propagation in terms of rays
* Commonly used for antenna applications

* Available within the HFSS design type PO, IE, SBR+

* HFSS Transient Solver
* Time domain formulation that can employ pulsed excitations
* Commonly used for applications such as EMI (electromagnetic interference)

* HFSS Eigenmode Solver
* Used to obtain fields in cavities and periodic structures along with the associated
dispersion curves
* No excitation needed - not a driven solution

HFSS FEM is the subject
of this course.
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HFSS Fully Arbitrary 3D FEM Meshes the Entire Simulation Space

Coaxial Connector
Standard HFSS example
Closed simulation

SMA coaxial to
microstrip
transition

Open simulation

L
/ h HFSS simulates the mesh.
N Because the entire computational What else is there...besides fully arbitrary 3D?
] volume gets meshed, the greatest . T
| v t of generality is available — Farcomparison; theHESSIE
| #' amoun _O & y ] solver meshes surfaces and
R fully arbitrary 3D. Finite Element simulates fields at a distance
s Method (FEM) solves for fields in a away from that structure. IE

T

AVAE

volume. reflector antenna shown here.
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HFSS FEM Automated Solution Adaptive Meshing Process
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The HFSS Project Manager Reflects EM Simulation Workflow
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The document "An Introduction to HFSS", Chapter 5 "HFSS Modeling GUI Basics" section "Modeling Practice in HFSS" with an HFSS workflow.
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