\nsys

2025/R2

POWERING INNOVATION THAT DRIVES HUMAN ADVANCEMENT

® 2025 ANSYS, Inc. or its affiliated companies
Unauthorized use, distribution, or duplication is prohibited.

Getting Started with HFSS™ 3D Layout:
Low Pass Filter

\nsys

ANSYS, Inc.
Southpointe

2600 Ansys Drive
Canonsburg, PA 15317
ansysinfo@ansys.com
https://www.ansys.com
(T) 724-746-3304

(F) 724-514-9494

Release 2025 R2
July 2025

ANSYS, Inc. and
ANSYS Europe,
Ltd. are UL
registered ISO
9001:2015
companies.


mailto:ansysinfo@ansys.com
https://www.ansys.com/

Getting Started with HFSS™ 3D Layout: Low Pass Filter

Copyright and Trademark Information
© 1986-2025 ANSYS, Inc. Unauthorized use, distribution or duplication is prohibited.

ANSYS, Ansys Workbench, AUTODYN, CFX, FLUENT and any and all ANSYS, Inc. brand,
product, service and feature names, logos and slogans are registered trademarks or trademarks
of ANSYS, Inc. orits subsidiaries located in the United States or other countries. ICEM CFD is a
trademark used by ANSY'S, Inc. under license. All other brand, product, service and feature
names or trademarks are the property of their respective owners. FLEXIm and FLEXnet are
trademarks of Flexera Software LLC.

Disclaimer Notice

THIS ANSYS SOFTWARE PRODUCT AND PROGRAM DOCUMENTATION INCLUDE TRADE
SECRETS AND ARE CONFIDENTIAL AND PROPRIETARY PRODUCTS OF ANSYS, INC.,
ITS SUBSIDIARIES, OR LICENSORS. The software products and documentation are furnished
by ANSYS, Inc., its subsidiaries, or affiliates under a software license agreement that contains
provisions concerning non-disclosure, copying, length and nature of use, compliance with
exporting laws, warranties, disclaimers, limitations of liability, and remedies, and other
provisions. The software products and documentation may be used, disclosed, transferred, or
copied only in accordance with the terms and conditions of that software license agreement.

ANSYS, Inc. and ANSYS Europe, Ltd. are UL registered ISO 9001: 2015 companies.
U.S. Government Rights

For U.S. Government users, except as specifically granted by the ANSYS, Inc. software license
agreement, the use, duplication, or disclosure by the United States Government is subject to
restrictions stated in the ANSYS, Inc. software license agreement and FAR 12.212 (for non-
DOD licenses).

Third-Party Software

See the legal information in the product help files for the complete Legal Notice for Ansys
proprietary software and third-party software. If the Legal Notice is inaccessible, please contact
ANSYS, Inc.

2
Ansys Electromagnetics Suite 2025 R2 - © ANSYS, Inc. All rights reserved. - Contains proprietary and confidential

information of ANSYS, Inc. and its subsidiaries and affiliates.



Getting Started with HFSS™ 3D Layout: Low Pass Filter

Conventions Used in this Guide

Please take a moment to review how instructions and other useful information are presented in
this documentation.

* Procedures are presented as numbered lists. A single bullet indicates the procedure has
only one step.

» Bold type is used for the following:
o Keyboard entries that should be typed in their entirety exactly as shown (e.g., “copy
file1 ” means type the word copy, then type a space, then type file1).

° On-screen prompts and messages, names of options and text fields, and menu
commands. Menu commands are often separated by greater than signs (>). For
example, “click HFSS > Excitations > Assign > Wave Port.”

o Labeled keys from the computer keyboard. For example, “Press Enter ” means to
press the key labeled Enter.
* ltalic type is used for the following:
° Emphasis.
° The titles of publications.

o Keyboard entries when a name or a variable must be typed in place of the words in

italics (e.g., “copyfile name” means type the word copy, then type a space, then
type the name of the file).

* The plus sign (+) is used between keyboard keys to indicate that both keys should be
pressed at the same time (e.g., “Press Shift +F1 " means to press Shift and, while holding

it down, press F1). Always depress the modifier key or keys first (e.g., Shift, Ctrl, Alt, or
Ctrl +Shift), continue to hold it/them down, then press the last key in the instruction.

Accessing Commands: Ribbons, menu bars, and shortcut menus are three methods that can
be used to see what commands are available in the application.

« The Ribbon occupies the rectangular area at the top of the application window and
contains multiple tabs. Each tab has relevant commands that are organized, grouped, and
labeled. An example of a typical user interaction is as follows:

"Click Layout > Interface Ground "

@ o ¢
® 1
o (s
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This instruction means click the Interface Ground command from the Layout tab. An
image of the command icon, or a partial view of the ribbon, is often included with the
instruction.

¢ The menu bar (located above the ribbon) is a group of the main commands of an
application arranged by category such File, Edit, View, Project, etc. An example of a
typical user interaction is as follows:

"From the File menu, select Open Examples" means click the File menu and select
Open Examples from the drop-down menu.

« Another alternative is to right-click and select from the shortcut menu. An example of a
typical user interaction is as follows:

“Right-click and select Assign Excitation > Wave Port” means select an object, right-
click, and click an option from the shortcut menu that appears.

Getting Help: Ansys Technical Support

For information about Ansys Technical Support, go to the Ansys corporate Support website,
http://www.ansys.com/Support. This information can also be obtained by contacting an Ansys
account manager.

All Ansys software files are ASCII text and can be sent conveniently by e-mail. When reporting
difficulties, it is extremely helpful to include very specific information about what steps are taken
or what stages the simulation reached, including software files as applicable. This allows more
rapid and effective debugging.

Help Menu

From the Help menu, select Help and choose from the following:

+ [product name] Help - opens the contents of the help. This help includes the help for the
product and its Getting Started Guides.

« [product name] Scripting Help - opens the contents of the Scripting Guide.
+ [product name] Getting Started Guides - opens a topic that contains links to Getting

Started Guides in the help system.
Context-Sensitive Help
To access help from the user interface, press F1 to open the selected help for the active product.

Press F1 while the cursor is pointing at a menu command or while a particular window tab is
open. In this case, the help page associated with the command or open window is displayed
automatically.
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1 - Introduction

Complete the Getting Started with HFSS 3D Layout: Low Pass Filter guide to create a low
pass filterin HFSS 3D Layout, then analyze the design. The low pass filter model consists of
three layers (i.e., a ground layer, a dielectric layer, and a signal layer). The user will need to
define the layers, assign a custom material to the dielectric layer, draw the model, define the
ports, and set up the solution. After solving the model, the user will review the S matrix results,
plot the return loss, create a Smith chart, a current density overlay, a far field display, and
animate the results.

Note:

For more information refer to the HFSS 3D Layout Simulator in the main help.

The following topics cover the physical design and EM analysis of a low-pass filter, specifically
the following subtopics:

* How to start the software and explore the HFSS 3D Layout tools
+ How to use the ribbon, menu, and shortcut menu
« Terms and concepts essential to the simulation of an HFSS 3D Layout design

How to add a custom-defined dielectric material to a design
* How to create a report to display simulation results

Note:

In many cases, there are multiple ways to access a tool or reach a particular window.
To keep this guide concise and easy to follow, only one method is described for each
step. If an alternative method offers a specific advantage or is better suited to a
scenario, it will be noted accordingly.

Setting General Options

Before inserting a design into the project, follow these steps to ensure the Electronics Desktop
options are set correctly for this exercise.

1. From the Desktop ribbon tab, click General Options.

2. Inthe tree on the left side of the Options window, expand the General group and select
the Default Units subgroup.

3. Select mm from the Length drop-down menu to use millimeters as the default length unit.
4. From the Options tree, select the Layout Editor > Snapping subgroup.
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5. From the Targets area, clear the Grid option and ensure that your other selected options
match the following settings:

Opticns
Remote Anal@s . . Constraints Directional constraint
Component Libraries Options ]

30 Extractar [ Snap to grid {* Mone (Key: n)
Circuit MetList Design ¥ Snap across hierarchy (" Orthogonal  (Key:r)
EMIT (" 45degree  (Key:d)

HFSS _

HFSS 30 Layout e

Icepak 0 = Pixels

Maxwel 20

Masowel 30 Targets Sources

Mechanical Cursor Indication

Q3D ¥ Vertex M v Vertex

RMxprt

Twiin Builder [+ Edge center s [+ Edge center

30 Modeler v Object center &y [v¥ Obiject center

= Layuut.EdltDr [ Any edge location | [ Any edge location

Ohject

W Electrical connection 0 I¥ Electrical connection
Display [ Edge intersection +

Selection )

Other [ Grid O

Advanced

Machines

Model Editor

Metlist & Script Editor

Schematic Editor

Reporter Reset from Installed Defaults |

Ok | Cancel

6. From the Options tree, select the Layout Editor > Display subgroup.

7. Inthe Grid area, enter 10 mm in the Major field and 1 mm in the Minor field, making sure
the unit used for each is millimeter (i.e., mm), the default setting.
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Opticns

Remote Analysis
Component Libraries Options
2D Extractor
Circuit Metlist Design
EMIT
HFS5
HFSS 3D Layout
Icepak
Maxwel 20
Maxwel 30
Mechanical
Q3D
RMxprt
Twin Builder
3D Modeler
Layaut Editor
Object
Snapping
Selection
Qther
Advanced
Machines
Model Editar
Metlist & Script Editor
Schematic Editor
Reporter

[#

&)

ODEHEHEHBEREEIMK

FHHMEMHE

Grid

Background: |

Size
Major divisions: | 10mm A number without units is

interpreted as having

Minor divisions: | imm units of “mm”, the

I+ Show grid divisions

Drawing
f* Default
" Sketch
" Solid

current length units.

Drawing extent

Left; |-100mm Top:

100rmm

Right: | 100mm Bottom: | -100mm

Reset from Installed Defaults |

Ok | Cancel

8. Click OKto close the Options window.

Create the Model

From here, continue to the following topics to define the stackup layers (i.e., topology) of the
model, draw the geometry of the filter, and assign the excitation ports.

* Insert Layers
e Draw the Model Geometry
¢ Assign the Ports

Insert Layers

Follow these steps to insert layers in an HFSS 3D Layout design.
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1. From the Layout tab, click Layers dialog to open the Edit Layers window.

M] - EMDesign1 -
§ Eratch -
Lit Simulation Results Auton

i Layers dialog
It Open layers dialog

2. Ensure Laminate is selected from the Stackup area > Type drop-down menu.

Edit Layers - EMDesign1
Stackup Layer Zone
Primary
Display Stackup
@ Stackuplayers Type: [Emnae =] -
" Non-stackup layers @
 Allayers Unis: [mm ~ 5
\ ] | L] \ s \ ] \ . | . | = \ Name | Type \ Material | Dielectic Fil | Thickness \ Etch \ Rough \ Solver | Transparsncy |
Layer
Inset above Ed selected
Visbiity— - Attibutes Analysis
Name
Inset below. . Cm r
Type: EI R =
l—_|5ale:1 o = Material: o Me 15
© e ra
Thickness: o
Top bottom:

Close

Add a Ground Layer to the Layer Table

Note:

When adding the first layer to the layers table, the actions of Insert above and Insert
below are identical. Once there are one or more layers in the table, the Insert above
and Insert below options will be inactive until a layer is selected from the table. After
selecting a layer from the table, select Layer > where to add the new layer (i.e.,

Insert above or below the highlighted layer).
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1. Click Layer and select either Insert above or Insert below to open the Add Stackup

Layer window.

Edit Layers - EMDesign1

Stackup Layer Zone

Primary Insert above.
Insert below. S
Displa
® s i = .
 Nonstackup layers
C Allayers nts: fom <] ©
| @ | ® [ = [ ® | * | ® | = | MName | Type | Materal | DikecticFil | Thickness | Eich | Rough | Solver | Tramsparency |

Layer

Inset above.. Edt selected
Insett below R
Type:

Select all - Materie: =]
Thickness:
Top bottom

Visibility
M=
Mo
I m
-
- a
r o

Atrbutes Analysis
| e
r [ ]
= = =
ra

-
1 JI P

Close

2. Inthe Add Stackup Layer window, do the following:

a. Enter g1inthe Name field.

b. Select signal from the Type drop-down menu.

c. Click OKto close the Add Stackup Layer window add the new infinite ground layer

to the layer table.

Add Stackup Layer

M arne: |g1|

Type: | signal

Thickneszs: |Elmm

b aterial: | Copper

Note:

The material copper is automatically assigned to signal layers.
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3. Ensure the box in the Rough column is not checked.

Note:

If the Rough box is checked, the surface roughness of the conductors is taken
into account when approximating the impedance of the signal traces. However,
surface roughness is ignored for ground layers. Removing the check from the
box prevents a warning to that effect during validation and solution setup.

4. If applicable, add the Negative column to the table. Right-click any column header (e.g.,
Name, Type, Material, et cetera) to open the shortcut menu. Then select Negative. The

Negative column will appear in the table.

Edit Layers - EMDesign1
Stackup Layer Zone
Primary

Display Stackup

Component visibility

Name

& Stackup layers Type:[lamnete =] -
{ Nonstackup layers @
 Alayers Unt fon ] =

e 1= = [ & | o |- " Name | Type | Material | Diclectic Fil | Thickness | Ech | Rough | Selver | Transparency
E v Wiehame

v Visibility

« Shape visibility

«  Linevisibility

~ Padvisibility

~ Hole visibility

v

.

@

Type

Megative . Visibility Attributes Analysis
o b Ly Fa | | e
signal hd
~  Dielectric Fill dgnal ¥ o ™ Negative
Dielectric Constant FE = Fou F o "~ Rough
Loss Tangent
FRe oo BT A rg
v Thickness -
[w ] 60% ™ Salver
Evaluated Thickness mm
v &
Top bottom association -
'either hd
+~  Etch
~  Rough Total height: Omm

~  Solver

Lower

Apply and Close

Close

Upper
Evaluated Lower
Evaluated Upper
Pattern

«  Teansparency

|

5. Check the box in the Negative column.

Note:

Checking the box in the Negative column identifies the layer as a ground plane

layer. Any object drawn on a negative layer becomes a cutout in the ground layer

(conductor removed). However, no objects can be drawn on the g1 layer for this
model.
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Add a Dielectric Layer to the Layer Table

6. Right-click anywhere in the g1 layer and select Insert dielectric above. A new row
appears in the layer table (default Name, Dielectric).

Edit Layers - EMDesign1

Stackup Layer Zone

Primary
Display Stackup
@ Stackup layers Type: | Laminate - @
" Non-stackup layers )
C Alllayers Untsifom ] =

Type

Negative | Material | Dielectric Fil | Thickness | Etch | Rough | Solver | Transparency

0o | W o

Insert above...

Insert below...

Insert signal ebove
Insett signal below
Insett dielectric sbove

Insert dielectric below

Layer

Insert above.. Edit selected Remove
Visibilit

Name: a1
Inset below P = Lock
Remove Tope: =

<l

o

Set Active
S al = Material:  [copper B
Dislectic il [FRé_cpoxy = | ¥ @ Merge Diclectrics... 4
v 0
Thickness:  |0mm P o g

Top battom:  [neither hd

Total height: mm

Apply and Close Apply

Close

7. Inthe new dielectric row, do the following:
a. Inthe Name field, replace dielectric with d1.
b. Ensure 1.6mm is entered in the Thickness field.

c. Select Edit from the Material drop-down menu to open the Select Definition
window.
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Edit Layers - EMDesign1

Stackup Layer Zone

Prmary
Display Stackup
& Stackup layers Type: [Lamnze ] @
" Nonstackup layers | |
[ e . =
"] - B . . . = Name | Type | Megative | Material | Dielectric Fil | Thickness | Ftch | Rough | Solver | Transparency

[ ~ 1.6mm 60
= e signal [ [ ooy |Omm r e
FR4_epo)

Layer

Insert above
Visibiity —| - Atiibutes Analysis
Insert bel Name: d1
g”“ oo - | =

Edit selected

_ Renoe | Type == [, = |
Select al = Materisl:  [FRi_epoy ~| | @ m F g -
¥ e ra o
o —_— 60% r
Thickness: W v o jf Q 91

Top bottom: [reither -

Total height: 1.6mm

Apply and Close

Apply

Close

8. From the Select Definition window, do the following:

a.

b
c.
d

Click Add Material to open the View / Edit Material window.
In the Material Name field, replace Material1 with my_d1.
In the Relative Permittivity Value field, replace 1 with 2.2.

Click OK to save changes, close the View / Edit Material window, and return to the

Select Definition window.
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BB view / Edit Material ¥

b aterial M ame

|m_l,l_d1
Properties of the katerial iew/Edit b aterial for
M arme Type | Value U nits + Active Design
Relative Permittivity Simnple ~ Adtive Fic
t t
Fielative Permeability Simple 1 SRR
Bulk. Conductivity Simple 0 siemens/m " All Properties
Dielectric Lozs Tangent  Simple 10 Physics:
tagnetic Lozs Tangent  |Simple |0 [+
-
-
Yiew /E dit Modifier for

[ Thermal Modifier
-

b aterial Appearance

[ Usze Matenal Appearance

Motes | J

Set Frequency Dependency... | | Calculate Properties for ~|

Reszet | ] | Cancel |

Waldate Matenal

e. Click OK to close the Select Definition window.
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Add a Trace (Signal) Layer to the Layer Table

1. Right-click the d1 layer and select Insert signal above. A new row appears in the table.

Edit Layers - EMDesign1

Stackup Layer Zone

Primary
Display Siackup
& Stackuplayers Tipe: [Eme =
" Non-stackup layers
 Allayers Unics: [mm -

Layer

Edit selected

Insert above

41
Inset below Name

R I
P =l
Select al = Materisl: ~ |my_

Thickness;  [1-6mm
Top bottom: [etther -

Insert above...

Insert below...

Insert signal above I
Insert signal below
Insert dielectric above

Insert dielectric below

Remove

Lock

Set Active

Merge Diclectrics...

Analysis
v — N
¥ o =
v w B =
Vo 8

<

=
g

m

<l
[=]

Dielectric Fill | Thickness
1.6mm

Ré_epory  Omm

@

<=

Etch | Rough | Solver | Transparency

W |50
I .

Total height: 1.6mm

Apply and Close Apply

Close
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2.

In the new signal row, do the following:
a. Inthe Name field, replace Signal with t1.
b. Check the box in the Rough column.

Edit Layers - EMDesign1
Stackup Layer Zone

Prmary
Display Stackup
@ Stackup ayers Type: [mnte 7]
' Nenstackup layers @
' Allayers " El =
N N
¥ ¥ ¥ ¥ v [V ol deect. my_d1 1.6 C |s0
= ¥ |~ |~ [ ot sgd [v |coer |FRcpoy Omm | |
Layer

Inset above Edt selected
Visbiity— - Attibutes Analysis
Insert bel Name it
Insert below... v o®E I Ech
Remove T sanel = M o ™ Negaive

. - .
Select all S Mateis: oo [ | m | W Rough .
Dieectrcfil: [FRé_spory +| | @ ra hray
v a 60% I~ Solver
R e e {I—

Top bottom: [nether -

Total height: 1.6mm

A

Apply and Close

Apply

Close

Make Changes to All Layers

1.

From the Layer area, re-select Select All from the drop-down menu to highlight all three

rows. Ensure the Solver check box is not checked for all layers.
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Edit Layers - EMDesign1

Stackup Layer Zone

Primary
Display Siackup
& Stackup layers Type: [Lamnze ] %
" Nonstackup layers | |
e is: fom <]
5 (T {0 1[0

60
=T =N I
foopper_[FReepoy Joom || W | W o0 |

Layer
Insert above. Edt selected
Visibilty Atributes Analysis
Insert bek Name:
s -
Bemove Type: signal 1@ o =
seect 1 HFw | FE 2

<l
@

I
iz}

<9
= B
g
g
m
o

Thickness:
Top bottom: [reither -

Total height: 1.6mm

Apply and Close

Apply

Close

2. Ensure the shading box in the Attributes area (i.e., the middle box) is checked. This
ensures that all objects will be shaded, rather than only outlined (i.e., wire frame).

Attributes
[
T
B8

_j_ 60%
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3. The Edit Layers window should now match the following example.

Edit Layers - EMDesign1
Stackup Layer Zone
Primary

Display Stackup

& Stackup layers Type: [Laminate =]
 Norvstackup layers
¢ Alloyes Unis: fom <]

Layer

Insert above Ed selected
Insett below Rae
E— Type signal -
e F— Material

Thickness:
Top bottom: [etther -

Visibility

v
v
v

< %l x

o e

5]
]
1]

M oe

50
I TR I . M I A 0 I C

Material | Dielectic Fil | Thickness | Etch | Rough | Solver | Transparency

copper omm

ooy Jow | W W5 |

Atrbutes Analysis
[ —
r [ e |
| N
r8
—}— u
g y

Total height: 1.6mm

Apply and Close Apply Close

Note:

If the stackup is not arranged in the correct hierarchy, rearrange the layers by
clicking+dragging the selection handles in the left column. The t1 layer should
be at the top of the list, followed by the d1 layer in the middle, and the g1 layer on

the bottom.

4. Click Apply and Close to apply the layer definitions and close the Edit Layers window.

Continue to Draw the Model.

Draw the Model

Follow these steps to draw a model in the Layout Editor.
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1.

2.

o o

From the Layout tab, select t1 from the Active Layer drop-down menu.

[*] - EMDesign? - C

= |_5Iwaue Regions *|
9

k- 1

[ 1

it o I g1 q
[ slwave Regions
I F ot

| I Errors

I 5ymbals
N Postprocessing
I Cutline

==

From the Layout tab, click Draw rectangle.

P =l ™|~ L |O @
O & " =

[] Draw rectangle

Drraw rectangle primitive

Do not click+drag in the Layout Editor. Instead, move the cursor to the X coordinate
field at the bottom of the Layout Editor. Click inside the field, delete the coordinates
already present, and enter 0.

. Press Tab to move the cursor to the Y coordinate field. Then type 0 in the field and press

Enter.
Press Tab until the cursor moves to the Delta X coordinate field. Then type 20 in the field.

. Press Tab to move the cursor to the Delta Y coordinate field. Then type 4.6 in the field.

¥ 20.0000 v, 0.0000  pejta x: 200000 peita v: 4.8
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7. Press Enter to complete the shape.
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Note:

Alternatively, create a rectangle to the exact dimensions required by first creating
arectangle of any size, in any location, and then modifying its perimeters in the
Properties window. Coordinates entered via the coordinate fields specify
opposite corners of a rectangle. Alternatively, entering the Center, Width, and
Height of the proposed model in the Properties window determines the
dimensions of the model dependent from the rectangle's centroid. For example,
to create the rectangle described previously, do the following:

a.
b.
c.

From the Layout tab, click Draw rectangle.
In the Layout Editor, click+drag to draw a rectangle.

Select the newly-drawn rectangle to display its perimeters in the
Properties window.

From the Properties window, do the following:
i. Ensure the 2 pt Description box is checked.
ii. Enter0, 0inthe Pt A field.
iii. Enter 20, 4.6 in the Pt B field.
iv. Press Enter to save changes.

Properties o x
MName | WValue | Linit | Evaluated Value
Type rect
Mame rect_1
LockPositi... [
Flacement... t1
Met —
Negative [
2 pt Descri... [w
Pt A 0.0 mm Omm , Omm
Ft B 2046 mm 20mm |, 4 6mm
ComerRad... 0 mm Omm
Angle 0 deg Odeg
Footprint
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8. Create a second rectangle by doing the following:
a. Fromthe Layout tab, click Draw rectangle.

b. Hover over the lower-right corner of the first rectangle until the cursor turns into a
square.

(]

c. Click to snap the first corner of the second rectangle to that point. This effectively
designates the X, Y coordinates for the second rectangle 20, 0.

d. Click inside the Delta X coordinate field, delete the coordinates already present,
and enter 2.1.

e. Press Tab to move the cursor to the Delta Y coordinate field, Then type -10.5 in the
field.

f. Press Enter to complete the shape.

9. Create a third rectangle by doing the following:
a. Fromthe Layout tab, click Draw rectangle.

b. Move the cursor to the X coordinate field at the bottom of the Layout Editor. Click
inside the field, delete the coordinates already present, and enter 21.05.
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c. Press Tab to move the cursor to the Y coordinate field. Then type 0 in the field and
press Enter.

d. Press Tab until the cursor moves to the Delta X coordinate field. Then type 21.7 in
the field.

e. Press Tab to move the cursor to the Delta Y coordinate field. Then type 0.7 in the
field.

f. Press Enter to complete the shape.

10. Click anywhere else in the Layout Editor to clear the current selection.

11. Spin the mouse wheel to Zoom In/Out on the space between the right edge of the first
rectangle, the top edge of the second rectangle, and the left edge of the third rectangle.
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12. Create a polygon by doing the following:

Note:

During step c, the cursor will become a triangle, since the snapping point
corresponds to the midpoint between the second rectangle's top edge and the
end point of two of the third rectangle's edges.

a. From the Layout tab, click Draw polygon.

b. Hover over the upper-right corner of the first rectangle until the cursor
turns into a square when the snap pointis found. Then click (values
displayed in the X, Y coordinate fields will be 20.0, 4.6).

c. Click the upper-left corner of the third rectangle (values displayed in the
X, Y coordinate fields will be 21.05, 0.7)

d. Click the lower-left corner of the third rectangle (values displayed in the
X, Y coordinate text fields will be 21.05, 0.0)

e. Double-click the lower-right corner of the first rectangle (values
displayed in the X, Y coordinate text fields will be 20.0, 0.0)
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13. Press Ctrl+D to fit the drawing in the Layout Editor and clear the current selection.

14. Create duplicate copies of the first two rectangles and the new polygon by doing the
following:
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15.

16.

a. Press Ctrl+A to select all the objects.

b. While holding down Ctrl, click the third rectangle to deselect it. The first two
rectangles and the polygon should still be selected.

c. Press Ctrl+C to copy the selected objects.

d. Press Ctrl+V to paste a duplicate set of objects into the Layout Editor. The location
of the pasted objects moves as the mouse is moved.

e. Choose an area in the Layout Editor that does not overlap the original objects.
Then click to drop the new objects. Ensure the new objects remain selected for the
next step.

From the Layout tab, select Flip > About Y (or, from Draw, select Flip Horizontal).

Ak Fie v 5 [l
About Y

Al Abou N !
ne % About X

Click+drag the selected objects to align with the bottom right corner of the third rectangle.
Once the cursor becomes a square, release-click and the objects will snap into place.
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17. Press Ctrl+D to fit the drawing in the Layout Editor and clear the current selection.
18. Create a fourth and final rectangle by doing the following:
a. Fromthe Layout tab, click Draw rectangle.

b. Move the cursor to the X coordinate field at the bottom of the Layout Editor. Click
inside the field, delete the coordinates already present, and enter 29.3.

c. Press Tab to move the cursor to the Y coordinate field. Then type 0 in the field and
press Enter.

d. Press Tab until the cursor moves to the Delta X coordinate field. Then type 5.3 in
the field.

e. Press Tab to move the cursor to the Delta Y coordinate field. Then type -10.5 in the
field.

f. Press Enter to complete the shape.

L '

19. Press Ctrl+A to select all objects.

20. From the Layout tab, select Unite to form all the rectangles and polygons into a single
object.
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[J Unity_ [p Duplicate = 4|s, Flip ~
[, subtrdct V5 Convert - g Rotate
@ Intersect gReuerse Line I:|’|:|Ali|;|r1

|:) Union

Union polygons

Note:

It is not mandatory to unite the individual shapes. Where they meet, the solver
treats them as a contiguous object, regardless. However, uniting them produces
a simpler model and eliminates the possibility of accidentally dragging one shape
out of its proper position.

21. The design should match the following figure.

22. Click the object to select it. From the Properties window, replace the text in the Name
field with Filter. Then press Enter to save changes.
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Properties o x
MName | Walue | Lt | Evaluated Value
Type poly
Mame |Fi||er |
Lock Posti... [
Flacement... t1
Met e
Megative [
PtD £3.7514537 4 6104... |mm 63.751454mm , 4.610426...
Pt1 4375145937 46104... 'mm 43.7514%4mm , 4.610426...
P2 427014937 0.7104... 'mm 42 701 4%mm , 0.710426. ..
Pt3 427014937 0.7 mm 42 70145%4mm , 0.7mm
P4 2105 0.7 mm 21.05mm , 0.7mm
Pt5 2046 mm 20mm |, 4.6mm
Pt6 046 mm Omm , 4 6mm
Pt7 0.0 mm Omm , Omm
P8 200 mm Z20mm , Omm
Pt9 20 .-10.5 mm 20mm , -10.5mm
Ft10 221 105 mm 22 1mm , -10.5mm
Footprint

23. Save the design, either by navigating to File > Save or clicking the Save button on any of
the ribbons.

Continue to Assign the Ports.

Create Edge Ports

Follow these steps to add two edge ports to the model.

1. Tocreate the first port (i.e., Port1), press E to enter Select Edges mode.

Note:

Once Select Edges mode is active, the cursor changes: a diagonal line crosses
the tip of the arrow. Refer to the following step.
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2. Click the left side of the leftmost rectangle to select it.

N o o bk

From the Layout tab, select Create edge port.

Y [ Unite
1 K subtract U g
[ Intersect

selection

Ll:l Create edge port
Create edge port from current edge

To create the second port (i.e., Port2), press E to reenter Select Edges mode.

Click the right side of the rightmost rectangle to select it.

From the Layout tab, select Create edge port.

Once a portis created, it appears in the Project Manager > Project Tree > [active
design folder] > Excitations folder. Right-click Port1 and select Rename.

Introduction 1-25

Ansys Electromagnetics Suite 2025 R2 - © ANSYS, Inc. All rights reserved. - Contains proprietary and confidential

information of ANSYS, Inc. and its subsidiaries and affiliates.



Getting Started with HFSS™ 3D Layout: Low Pass Filter

Project Manager o x

E--@ Low Pass Filter™
L4 EMDesignl*
@ Circuit Elements
@ Boundaries
=53] Excitations

- @Y rort1

L) Port2 Rename F2
=98 Analysis X Delete I}, Delete
l@ Optimetric
..... Results Zoom To
----- Field Ovel _
_____ Radiation Properties...

-1 Definitions

Select in Layout

8. Rename Port1 to p1 and Port2 to p2.

Project Manager o x

=13 Low Pass Filter*
L-é EMDesignl*
@ Circuit Elements
@ Boundaries
=53] Excitations

i-988 Analysis
{8 Optimetrics
..... Results

..... % Field Overlays
..... Radiation
#1210 Definitions

(|

Continue to Set Up an Analysis and Frequency Sweeps.
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2 - Set Up Solution and Analyze

This chapter contains the following topics:

» Set Up an Analysis and Frequency Sweeps
» Explore Disabling Sweeps and Setups

¢ View the Mesh

e Explore Dynamic Mesh Updates

¢ Run the Analysis

Set Up an Analysis and Frequency Sweeps

Solution setups are listed in the Project Manager window (i.e., expand the Project Tree >
[active design folder] > Analysis folder). Follow these steps to add a new solution setup to the
project using basic, initial meshing tools. Then add, set up, and define an interpolating frequency
sweep and a discrete frequency sweep.

1. From the Simulation ribbon tab, navigate to HFSS > Advanced to open the HFSS Setup
window.

el Eiiel2

HF55 Slwave DCIE  Mear Far EMI
A Field Field

i O Auto Automation Ansy

5 Advanced Ib 0 xI

2. Fromthe HFSS Setup window, click OK to accept the default settings and open the Edit
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Frequency Sweep window.

Setup >

General lOptiu:uns ] Advanced ] Advanced Meshing ] Su:uluer] DCR ] Defaults ]

Setup Mame: Setup 1

[v Enabled

Adaptive Solutions

Solution Frequency: * Single  Muti-Frequencies " Broadband

Frequency |5 |GH2 ﬂ
Maximum Mumber of Passes: 10
¢ Maximum Dehta 5 0.02

" lse Matrix Convergence |

[ Use Mesh Region: | J
[

Fields
[ Save fields

-

lse Defaults

HPC and Analysis Options. ..

QK | Cancel
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3. Click OK to close the Setup window and open the Edit Frequency Sweep window.

Edit Frequency Sweep

Edit Frequency Sweep ] Interpolation |

Sweep Name: |5weep1 [+ Enabled
[ Use Q30 to solve DC poirt

Sweep Type: | intemolating -

Freguency Sweeps [401 points defined]

Distribution Start End
il Linear Step 0GHz 20GHz Step size 0.05GHz

Add Above Add Below Preview ... |

Time Domain Calculation. .. |

5-Matrix Only Solve
[ {* Mo

| " Manual

1 IMHz  ~]

Ok | Cancel |

Add an Interpolating Frequency Sweep

Note:

For interpolating sweeps, generating surface current data is only good for the last
adaptive pass of the solution frequency. Surface current data cannot be saved for fixed
mesh analyses.

1. Ensure Interpolating is selected from the Sweep Type drop-down menu.

2. Select Linear Count from the Distribution drop-down menu in the Frequency Sweeps
table.
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3. Enter 1.5 (GHz) in the Start column.

4. Enter 4.5 (GHz)in the Stop column.

5. Enter 201 in the Points field.

Edit Frequency Sweep

Edit Frequency Sweep ] Interpolation |

Sweep Name: |Sweep1

Sweep Type: | Interpolating

=}

Frequency Sweeps [10 points defined]

|v Enabled

[ Use Q30 to solve DC point

Distribution

i | inear Count

Start End
1.5GHz 4, 5GHz

Points

201

Add Above

Add Below

Preview ... |

Time Domain Calculation. ..

S-Matrix Only Saolve

* Mo

" Manual

|1 |MHz

=]

QK | Cancel

6. Click Preview to display the Sweep Points window.
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B 201 Sweep Points x
Index Point Range[s]

1 1.5000 H=z [1] I
2 1.5150 H=z [1]

3 1.5300 H=z [1]

4 1.5450 H=z [1]

5 1.5€00 =H=z [1]

[ 1.5750 H=z [1]

7 1.5500 GH=z [1]

g 1.€050 EH=z [1]

= 1.€200 =H=z [1]

[u] 1

L6350 H=z [1]

15 20 25 30 35 40 45
Pairis [GHz]

Close

7. Click Close to return to the Edit Frequency Sweep window.

8. Click OK to add the interpolating sweep and close the Edit Frequency Sweep window.
The sweep is added to the Project Manager window (i.e., expand the Project Tree >
[active design folder] > Analysis > Setup1).

Add a Discrete Frequency Sweep

Note:

For discrete sweeps, generating surface current data enables viewing of currents and
calculating far field effects at multiple frequencies in later post-precessing steps.

1. From the Project Manager window, expand the Project Tree > [active design folder]
> Analysis folder. Then right-click the analysis setup (e.g., Setup1) and select Add
Frequency Sweep to reopen the Edit Frequency Sweep window.

2. Select Discrete from the Sweep Type drop-down menu.

3. Select Linear Count from the Distribution drop-down menu in the Frequency Sweeps
table.

4. Enter 1.6 (GHz) in the Start column.

Set Up Solution and Analyze 2-5
Ansys Electromagnetics Suite 2025 R2 - © ANSYS, Inc. All rights reserved. - Contains proprietary and confidential

information of ANSYS, Inc. and its subsidiaries and affiliates.



Getting Started with HFSS™ 3D Layout: Low Pass Filter

5. Enter 2.6 (GHz) in the Stop column.
6. Enter 11 in the Points field.

7. Inthe Options area, check the Save fields box.

Edit Frequency Sweep

Edit Frequency Sweep l

Sweep Name: |Sweep2 lv Enabled
[ Use Q30 to solve DC point

Sweep Type: | Discrete ﬂ

Frequency Sweeps [11 points defined]

Distribution Start End

i | inear Count

Add Above Add Below Preview ... |

Time Domain Calculation. ..

Ciptions
v Save fields
[ Save radiated fields only

1 IMHz  ~]

(8] | Cancel |

8. Click OK to add the discrete sweep and close the Edit Frequency Sweep window. The
sweep is added to the Project Manager window (i.e., expand the Project Tree > [active
design folder] > Analysis > Setup1).
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Project Manager o x

E--@ Low Pass Filter™
L4 EMDesignl*
@ Circuit Elements
@ Boundaries
=53] Excitations

--488 Analysis

...... % Cosim Options (HFSS)

04

|u Sweepl
B Sweep2

{8 Optimetrics

..... Results

..... % Field Overlays

..... Radiation

#1210 Definitions

ml

Continue to Explore Disabling Sweeps and Setups.

Deactivate/Activate Setups and Frequency Sweeps

If necessary, follow these instructions to activate or deactivate setup definitions and frequency
sweeps.

Deactivate or Enable a Setup Definition

From the Project Manager window, expand the Project Tree > [active design folder]

> Analysis folder. Then right-click Setup1 and select Disable Setup or Enable Setup. Only
one option will be available, depending on the current status of the setup (e.g., if the setup is
currently deactivated, only Enable Setup will appear in the shortcut menu).
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Project Manager o x

E--@ Low Pass Filter™®
L-é EMDesignl*

@ Circuit Elements

@ Boundaries

[—]-- Excitations

" Qo

P @ p2

=188 Analysis

...... %= Cosim Options (HFSS)

o S
E SweE

wfo.. Swe 53 Copy Ctrl+C
l@ Optimetrics
----- Results
----- ? Field Owverla Rename =)
----- Radiation
Delet Delet
[-_7] Definitions SIEtE siete
Properties...
Disable Setup
[~ Add Frequency S&ep...
Assign Mesh Operation >
e T Validate fo0Heot |
Properties . 4
% Analyze —
— Submit Job... -
Setup Setup1
Enable
Generate Mesh
Solver HF55
Passes ] Pre-Process Geometry »
Percent R... |30
Detta 5 0.02
Solution Fr... 5 Export 3

Basis Order | Mixed Order
Max Refin.. 1000000 9 Profile..

Use Max ... Convergence..,
Use Mesh ...

Mesh Regi... Mesh Statistics...
Use Parall...

Solver Type |Direct Solve
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When an analysis setup is deactivated, any sweep associated with it has no effect, evenif an
associated sweep is enabled.

Deactivate or Activate a Sweep Definition

From the Project Manager window, expand Setup1. Then right-click the sweep (e.g., Sweep1)
and select Disable Sweep Analysis or Enable Sweep Analysis. Only one option will be
available, depending on the current status of the setup (e.g., if the sweep is currently
deactivated, only Enable Sweep Analysis will appear in the shortcut menu).

Project Manager o x

E--@ Low Pass Filter™
L4 EMDesignl*
@ Circuit Elements
@ Boundaries
=53] Excitations

=188 Analysis

b *'}.‘s Cosim Cptions (HFSS)
-4 Setupl

|_ Sweep2
.8 Optimetrics 53 Copy Ctrl+C
----- Results
----- % Field Overlays Rename F
..... ';' Radiation # Delete Delete

[#-_7 Definitions

Properties...

R Analyze 0
Disable Sweep Analﬁis

Results ;2

Continue to View the Mesh.

View the Mesh

Follow these instructions to view the active design in a number of planar or 3D views.

From the Project Manager window, right-click Setup1 and select Pre-Process Geometry
> Display.

Set Up Solution and Analyze 2-9
Ansys Electromagnetics Suite 2025 R2 - © ANSYS, Inc. All rights reserved. - Contains proprietary and confidential

information of ANSYS, Inc. and its subsidiaries and affiliates.



Getting Started with HFSS™ 3D Layout: Low Pass Filter

Project Manager

=-F] Low Pass Filter*
L4 EMDesign1*
@ Circuit Elements
@ Boundaries
-1 Excitations

=8k Analysis

...... % Cosim Options (HFSS)

=47

pl

e S
|_ Sw E3 Copy Ctrl+C
@ Optimetrics
----- Results
----- Ty Field Overl: Rename F2
""" Radiation % Delete Delete
-1 Definitions
Properties...
Disable Setup
I_ Add Frequency Sweep..
Assign Mesh Operaticn »
Validate
Properties % Analyze
Mame Submit Job...
Setup Setup
Enable Generate Mesh
Solver HF55
Passes 10 Pre-Process Geometry > Display
Percent R... 30 Refresh
Deltta 5 0.02 Dynamic Updates
Solution Fr...|5 Export >
Basziz Order  Mixed Order Profile...
Max Refin... | 1000000
Convergence..,
Use Max ...
Use Mesh ...
Mesh Regi... Mesh Statistics...
Uz Parall...
Solver Type | Direct Solve
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A 3D mesh appears on the model in the Layout Editor.

The mesh will not display on a layer that is not visible.

Note:

A check mark appears adjacent to Display when the mesh is visible and disappears
when the mesh is hidden. To hide the mesh, uncheck Display.

~  Display L}
Refresh
Dynamic Updates

Continue to Explore Dynamic Mesh Updates.

Choose Manual or Dynamic Mesh Updates

Objects in the Layout Editor can be stretched, compressed, skewed, and otherwise
manipulated by click+dragging the handles that surround the objects at the edges and
midpoints. By default, an object's mesh is not dynamically updated when the geometry of the
objectis altered. The following instructions explain how to refresh the mesh manually or enable
Dynamic Mesh to update the mesh in real time.

Update the Mesh Manually

From the Project Manager window, right-click Setup1 and select Pre-Process Geometry
> Refresh.
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Project Manager

=] Low Pass Filter*
£ EMDesignl*

@ Boundaries
2-[E3] Excitations

-8 Analysis

o4 D
..... I._ Sw

l@ Optimetric:
----- Results

----- Field Overl
----- Radiation
&-[_7 Definitions

Properties
MName

Setup Setup1
Enable
Solver HF55
Fasses 10
Percert R... |30
Deltta 5 002
Solution Fr... |5

Basiz Order |Mixed Orde
Max Refin... | 1000000
Use Max ...

se Mesh ...

Mesh Regi...

Ize Parall...

Solver Type  Direct Solw

@ Circuit Elements

&

...... s Cosim Options (HFSS)

Copy

Rename

Delete

Properties...

Disable Setup

Add Frequency Sweep...
Aszsign Mesh Operation

Validate
Analyze
Subrit Jab...
Generate Mesh

Pre-Process Geometry

Export

Profile...

Convergence...

Mesh Statistics...

Ctrl+C

F2
Delete

~  Display
Refresh
Dynamic Updates
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Important:

The consolidation of surfaces into a conformal mesh is skipped for dynamic and
tolerant meshing, including those with light weight geometries. This can lead to
overlapping surfaces in SBR+ simulations. The user should carefully avoid overlapping
surfaces or objects as SBR+ can produce unexpected results.

Enable Dynamic Updates

From the Project Manager window, right-click Setup1 and select Pre-Process Geometry
> Dynamic Updates.

~  Display
Refresh
Dynamic Updates L}

Reset the Mesh After Using Undo or Redo

Even if Dynamic Updates is enabled, using the Undo or Redo commands to reset the
geometry of the design will disrupt the dynamic update process and the mesh will not
immediately conform to the reset geometry. Refresh to reset the mesh.

Note:

A check mark appears adjacent to Dynamic Updates when it is active and disappears
when Dynamic Updates is inactive. To deactivate Dynamic Updates, uncheck
Dynamic Updates.

Experiment with the Layout Editor by activating the mesh, enabling dynamic updates, and
then distorting or even adding new geometry to the model. Use the Select (O) and Handles
(H) modes to update the cursor, then click+drag to alter the model, as applicable.

After experimenting, deactivate the mesh.

Continue to Run the Analysis.
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Run Analyses and Choose Analyses Options

To sequentially run all analysis setups and associated frequency sweeps in the active design,
navigate to the Project Manager window. Then right-click Analysis and select Analyze.

Project Manager o x

E--@ Low Pass Filter™
L-é EMDesignl*
@ Circuit Elements
@ Boundaries
=53] Excitations

@ Optimetr Add HF55 Solution Setup... *
----- Results Add Slwave Solution Setup.., »
""" Field Ove Add Mexxim Solution Setup... 3
----- Radiatior

Add Mexxim Solution Options...
-7 Definitions .

% Analyze
Generate Mesh L\\"b

Invalidate Solutions

Browse Solutions...

| Clean Up Solutions...

Import Selution..,
P Add HF55 Custom SEtLIFI o
Properties

= Update Menu
1
Note:

Alternatively, run a single setup or sweep by right-clicking the applicable setup or
sweep and select Analyze.

View Progress

View simulation progress in the Progress window.
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Progress I x
EMDeszsignl; Adaptive Pazs #5; Adapting mesh ... on Local Machine - RUNMING

If necessary, perform the following actions during analysis: right-click within the Progress
window and select from: Abort, Clean Stop, or Pause. Clean Stop completes the computation
of the current frequency point, then analysis ends. Select Change Priority > (Highest, Above
Normal, Normal, Below Normal, or Lowest Priority), to change the priority of the associated
solution. Altering the priority can be useful when multitasking, to free up resources from a
computationally intensive application. Conversely, it can prevent less important programs from
excessively slowing down the more intensive application.

Progress o x
EMDeszsign] on Local Machine - RUMMING
Abort »
Clean Stop
Change Pricrity > Highest

Abowve MNormal
«+  Mormal
Below Mormal

Lowest Pricrity

Continue to View S Matrix Data.
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3 - Evaluate the Results (Post-processing)

Use the post-processing capabilities of Ansys Electronics Desktop to display the results of a
simulation. Also use the export features to save the analysis data (and an equivalent circuit) in
various industry-standard file formats.

The sections in this topic include:

View S Matrix Data

Plot Return Loss

Plot a User-Defined Graph

Revise p2 Excitation

Overlay Current Results

Modify and Animate Current Overlay
Create Far Field Plot

Overlay Far Field Plot on Model Geometry
Frequency Animated Far Field Plot

View S Matrix Data

Follow these instructions to review the scatter matrix (S matrix) data at all sweep frequencies or
at a selected frequency, as well as Y and Z matrix data.

1.

From the Project Manager window, right-click Setup1 and select Matrix Data to open the
Solutions window.
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Project Manager

E--@ Low Pass Filter™
£ EMDesignl®

@ Boundaries

=53] Excitations

=56k Analysis

W
IH Se
b Swe
l@ Optimetrics
----- Results
----- Field Owerlz
----- Radiation
-1 Definitions

Properties
MName
Setup Setup
Enable
Solver HF55
Faszes 10
Percent R... 30
Detta 5 0.02
Solution Fr...| 5
Basiz Order | Mixed Order
Max Refin... | 1000000
Uge Max ...
Use Mesh ...
Mesh Reqi...
Use Parall...
Solver Type Direct Salve

@ Circuit Elements

...... % Cosim Options (HFSS)

53 Copy Ctrl+C

F2
Delete

Rename

Delete

Properties..,

Disable Setup

Add Frequency Sweep...

Assign Mesh Operation >

Validate

8 Analyze
Submit lob...
Revert to Initial Mesh

Generate Mesh

Pre-Process Geometry »
Invalidate Solutions

Export »

1

Profile...
Convergence..,
Matrix Data...

Mesh Statistics... L}

[5]

Metwork Data Explorer
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2. From the Matrix Data tab, ensure the Display All Frequencies and S Matrix boxes are

checked.
B " Solutions: Low Pass Filter - EMDesign — O
Simulation: |Setup1 j |Sweep2 j

Dezign Y aniation: |

[+ S Matrix [ Y Matrix

Profile ] Convergence  Matrix Data | Mesh Statistics ]

[v Display All Frequencies

[ Z Matrix [~ Gamma [ Zo

View | Format ] Passivity ] Export ]

S:p2 ‘

Freq | S:pl
pl [0.011629.

- p2 (091317,

- p2 [ 088829,

176 [0.91317,  135]
135) [0.0036081, -109)

B7.2] [ 0.30566, 120
1200 [0.013398, 7.0

33.9) [ 0.89734,  108)
106] [0.03271. 3.31]

13.4) [ 0.86529, 30.8)
EIEI.E] [ 0050433, -5.88]

Close

3. Navigate to the Format subtab. Then choose the selected data format from the drop-
down menu (i.e., Magnitude/Phase(deg), dB/Phase(deg), Real, Imaginary,

Magnitude, Phase(deg), or dB).
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B " Solutions: Low Pass Filter - EMDesign1

Sirmulation: | Setupl j | Sweep? j

Dezign Y anatian: |

Profile ] Convergence  Matrix Data l Mesh Statistics ]

Defaut &  Custom ¢ 8 j B j r

||"-'1agn'rtuu:|e,-’F‘hase[deg} j

View  Fomat | Passivity ] Export ]

Freq | S:pl | S.p2 |
pl (0011629, 17 (09137, 135]

P o2 (091317, 135) (0.0096081, -109)

£7.2][ 090566, 120
-pz[n.anass, 1200 [0.013398,  7.06)

239)[0.89734, 106
-pz[n.aa?34, 106] [0.03271. 32.31]

9GH:z 12.4](0.88829, 908
-pz[n.aaeza, 90.8) [0.050433, -9.88)
I

Cloze

4. To see runtime data pertaining to the analysis, navigate to the Profile tab.
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B " Solutions: Low Pass Filter - EMDesign1 — O

Simulation: | Setupl j

Dezign Y anatian: | J ’g

Profile lCDnvergence ] Matrix Diata ] Mesh Statistics ]

Tazk | Real Time | CPU Time | ternony

Solution Process Start Tirme: 04/03/2025 15:53:56, Host: A8F<ERBFMI5E
Ewecuting Fram: C:A\Program Files"AMSYS Inchw2b2Wing

HFC Type: Auto, MP1Wendor: Intel, MPI Version: 2021

Machine M arne; A8FeRBmIBAuco. win ansyz. com, Memon: 31.6
Allows aff core; True
Solution B asis Order: Mixed

Solution Process Elapsed Time: 00:00:00, ComEngine Memory: 217 M
Stop Time: 04/03/2025 15:53:56, Status: Marmal Comple

Ewport...

Cloze

5. To export data, do the following:

a. Navigate to the Matrix Data > Export subtab and click Export Matrix Data to open
an explorer window.
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B " Solutions: Low Pass Filter - EMDesign1 — O

Sirmulation: | Setupl j | Sweep? j

Dezign Y anatian: | J ’g

Profile ] Convergence  Matrix Data l Mesh Statistics ]

| Export Matrix Data... I Equivalent Circuit Export. .. |

Wiew ] Fu:urrnat] Passivity Ewport

Freq | S:pl | S.p2 |
pl (0011629, 17 (09137, 135]

P o2 (091317, 135) (0.0096081, -109)

7GHz £7.2) [ 0.90566, 120)
-pE[DEDEEE 120] [0.013398,  7.08)

BGHz 33.9)(0.69734,  10R)
-pz[n.aa?34, 106] [0.03271. 32.31]

9GH:z 12.4](0.88829, 908
-pz[naeaza 908 [0.050433, -9.85)

Cloze

b. From the explorer window, do the following:
i. Type a File name or use the default (e.g., <ProjectName_DesignName>).
ii. Select a file format from the Save as type drop-down menu (i.e.,

Touchstone (*.sNp), Data Table (spreadsheet) (*.tab), Neutral Model
Format (*.nmf), MATLAB (*.m), or Citifile (*.cit)).

iii. Navigate to an applicable save location. (The default save location is the
folder where the model is saved).

iv. Click Save to save changes, close the explorer window, and return to the
Solution window, or click Cancel to close the explorer window without
exporting anything.
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6. To export the matrix data as an equivalent SPICE model, do the following:
a. From the Export subtab, click Equivalent Circuit Export.

Note: SPICE models require solution data at DC (0Hz) conditions. If there
is no DC frequency value available, a warning will appear.

Ansys Electronics Desktop

{ -~ Mo DC frequency value is available,
| Do you wish to continue?

b. If necessary, click Yes to close warning and open the Equivalent Circuit Export
Options window.
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Equivalent Circuit Export Options et
Default Directary: ||:Z.-'l|_| zers/Usgemames/Docunnents]
Farmat: | Star-HSpice [*.zp] J
Full '+ ave Spice

| |L|:uw_F'ass_FiIter_fws.sp
0.5
10000

v

v

[ |L|:uw_F'ass_FiIter_|fws.sp

[ |L|:|w_F'ass_FiIter_pfe. i

wi-element Expart

v wi-element Maodel |L'3'W_P~333_Fi|tET-SD
{+ Tabular Format
" RLGC Format

Model Mame: |

{*+ Port name: | pl j

" Export for all ports

] Cancel |

Select an applicable save location, file format, and other equivalent circuit options.

d. Click OK to save changes, close the Equivalent Circuit Export Options window,
and return to the Solution window, or click Cancel to close the window without
exporting anything.

7. Close the Solutions window.

Continue to Plot Return Loss.
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Plot Return Loss (a Standard Report)

Follow these steps to create a report and plot return loss.

1. From the Project Manager window, right-click Results and select Create Standard
Report > Rectangular Plot to open the Report window.
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Project Manager o x

=[5 Low Pass Filter*
L-é EMDesignl*
@ Circuit Elements
@ Boundaries
=-{3] Excitations

-8 Analysis

...... % Cosim Options (HFSS)

=4 Setupl

|-_ Sweep2
l@ Optimetrics
.....
----- Field Ov [ Paste Ctrl+V

----- Radiatio
-] Definitions Create Standard Report » Rectangular Plot

Create Fields Report » Rectangular Stacked Plot I"x"

Create Emission Test Report » Polar Plot

Create Report From File... Data Table

Smith Chart

30 Rectangular Plot
Report Templates » 3D Rectangular Bar Plot
3D Polar Plot

[ Delete All Reports

Properties

Uzer Defined Solutions...

Create User Defined Solution » 3D Spherical Plot

Rectangular Contour Plot
Dataset Solutions... Smith Contour Plot

Dutput Variables..,

Update All Reports
Open All Reports

Create Docurment »

2. From the Report window, ensure the following settings are selected:
a. From the Solution drop-down menu, Setup1 : Sweep1.
b. From the Category list, S Parameter.
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c. From the Quantity list, S(p1,p1).
d. From the Function list, dB.

ES Report: Low Pass Filter - EMDesign1 - New Report - New Trace(s) ot
SITEL Trace l Families ] Families Display ]
Solution: Setupl @ Swi i
| P s SWeep j Primary Sweep: |FFEIZ| ﬂ |P-|| J
Domain: Swi
| Weep ﬂ Xz ¥ Default |FI'EIZ| J
v [BEELeD) Ranc
: g Function...
Category: Quantity: ~ Function:
Variables S(pi,pi) <none:
Qutput Variables s(p2,p1) ang_deg
Eh_ ang_deg_val
¥ Parameter S(pLp2) ang_rad
Z Parameter 5(p2,p2) arg
Group Delay cang_deg
Return Loss cang_deg_val
WSWR, cang_rad
Gamma
Port Zo dB 10normalize
Passivity dB20normalize
dBc
dBm
dBu
im
|Update Repart mag
naormalize
[+ Real ime re
Cutput Variables. .. | Options... | Mew Report | | | Close

3. Click New Report and the return loss plot opens under the Report window.
4. Close the Report window to view the plot.
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S Parameter Plot1 Empesign1 ANSYS
2025R2
0] — aB(ptp1)
Setup : Sweepl
5
-10
-15 1
=-20
=
2
[z}
E 25
-30 4
-35
40 -
45 i i T i T T T i i T i i i T T i T T T T T T T T T
15 20 25 30 35 40 45
Freq [GHz]

Note:

Return to the plot any time from the Project Manager window (i.e., expand the Project
Tree > [active design folder] > Results folder, and double-click the applicable plot).

Continue to Plot a Smith Chart.

Plot a Smith Chart

A Smith chart is a convenient means of simultaneously displaying multiple parameters (e.g.,
impedance, reflection coefficients, scattering parameters, constant gain contours, et cetera). Itis
a useful graphical aid for electronics engineers working in the radio frequency disciplines. Follow
these steps to create a Smith chart.

1. From the Project Manager window, right-click Results and select Create Standard
Report > Smith Chart to open the Report window.
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Project Manager i
E"@ Low Pass Filter*
548 EMDesignl*
-..[3E] Circvit Elements 0

@ Boundaries
[—]@ Excitations -

&) p1

=58k Analysis
‘E?ga Cosim Options (HFS5)

P setupl

.} Sweep2 10 —
l@ Optimetrics
E@ SP [ Paste Ctrl+V
L -
_____ Field Oy Create Standard Report ¥ Rectangular Plot
----- Radiatic Create Fields Report ] Rectangular Stacked Plot
-] Definitions Create Emission Test Report » Polar Plot
Create Report From File... Data Table
[ Delete All Reports smith Chart %
30 Rectangular Plot
Properties Report Templates # 3D Rectangular Bar Plot
User Defined Selutions... 3D Polar Plot
Create User Defined Solution » 3D Spherical Plot

Rectangular Contour Plot
Dataset Solutions... Smith Contour Plot

Output Variables... =30 —

Update All Reports .
Open All Reports

Create Document >

Perform FFT on Report...
Perform TOR on Report...

AN —

2. From the Report window, ensure the following settings are selected:
a. From the Solution drop-down menu, Setup1 : Sweep1.
b. Fromthe Category list, S Parameter.
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c. From the Quantity list, S(p1,p1).
d. From the Function list, <none>.

&5 Report: Low Pass Filter - EMDesign1 - New Report - New Trace(s)

Context

Solution: |Setu|:|1 : Sweepl j

Trace | Famiies |

Primary Sweep: |FFEIZ| ﬂ |AII

>
Domain: S
|Sweep = Polar: 5(1Lp1) IES;IEEDH- .

Category: Quantity: ~ Function:

Variables S(pi,pl) <none> |
Qutput Variables 5(p2,p1) acons
Eh_ acosh

Passivity S(pLp2) asin
5(p2,p2) asinh
atan
atan2
atanh
conjg

cosh
cum_integ
CLIM_SUm
deriv

Exp

In

log10
|Update Repart polar

rect
v Real ime sin
Cutput Variables. .. | Options... | Mew Report | | | Close

3. Click New Report and the return loss plot opens under the Report window.
4. Close the Report window to view the plot.
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S Parameter Chart 1 EMDesign1 Ansys
100 a0 80 Curve Info
M0 v 1 R0 T T 70 — S{p1pY)
120 .1_.-(". '. ! ?";h_lh &0 PlanarEMSetup! - Sweep1
AN 0N
<050 20073
140 < "M 40
A A,
150 ff ﬁl}f’“
£~ A
160 /g 29 20
170

160 0-20 ﬁfg.zn
‘%{, )
150 < -30
¢
140 5O

Note:

Return to the plot any time from the Project Manager window (i.e., expand the Project
Tree > [active design folder] > Results folder, and double-click the applicable plot).

Continue to Revise An Excitation.

Revise An Excitation

Before creating an overlay of the current results and animating it, alter the edge port definition for
port p2. The default configuration applies an identical 1 volt magnitude excitation at 0 degrees
phase angle to both of the added ports (p1 and p2). Follow these steps to set the p2 excitation to
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0 volts, essentially making p1 the input of the low pass filter and p2 the output, for the purpose of
the overlay.

1. From the Project Manager window, double-click p2 to open the Edge Port Definition
window.

Project Manager o x

E--lm Low Pass Filter™®
54 EMDesign1*
@ Circuit Elements
@ Boundaries
2-[E3] Excitations

=ik Analysis

- *‘h Cosim Cptions (HFS5)
-4 Setupl
IH Sweepl
I-_ Sweepd
l@ Optimetrics
--FF] Results
EI@ S Parameter Flotl
L dBS(1,p1)
EI@ S Parameter Chartl
L s(p1,pl)
..... % Field Overlays
----- Radiation
- Definitions

m

The Edge Port Definition window provides the following configurable settings:
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Port Definition >

Part Definition

Part M arme: |E

Termninal Mare: |

Reference: | g1 j
Calibration Zo: |5I:I|:|hm
HFS5

Tope:  Gap [£o = BOohm]

Post Proceszing Settings

M agritude |'I"-.-"

Phaze |':|'2|EEI

Iv Renomalize Impedence |5EI|:uhm + (i ohm
" |Elmm

| Deembed Gap Port Inductance

k. | Cancel

Port Definition area:
» Port Name specifies the port being defined
e Terminal is the name of the terminal (automatic, unfillable field)

+ Reference is the Port Solver (Reference) used by the port
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« Calibration Zo is the impedance (equivalent to the Full Port Impedance of the port
(in Ohms))

HFSS area:

« Type of port (automatic, unfillable field)
Post Processing Settings area:

» Magnitude is expressed in Volts (V)

* Phase is expressed in degrees (deg)

+ Renormalize Impedance (check to use) is expressed in ohms

Note:

Even if Renormalize Impedance is checked, renormalization is ignored if
itis setto 0. De-embedding is still honored. However, a warning message
appears for all ports with a 0 post-processing renormalization impedance:
Zero impedance on port '<PortName>'is ignored; renormalization is
Skipped for this port.

+ Deembed Distance (PEM Only) (check to use) is expressed in millimeters (mm)

+ Deembed Gap Port Inductance (check to use) specifies the inductance of the
port, which is calculated and cached as part of the solution data for subsequent use.
During post-processing a list of the ports to deembed is used to calibrate the
network data.
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2. Fromthe Post Processing Settings, enter 0V in the Magnitude field:

Port Definition *

Part Definition

Port Marme: ||:|2

Terminal Mame: |

Reference: | gl j
Calibration Za: |5EI|:|hm
HF5S
Type:  Lap [Zo = Blakm]

Post Proceszing Settings

t agnitude |E|"vf

Phaze ||:|'1|EE|

[+ Renomalize Impedence |5EI|:uhm + (i ohm
v |Elmm

| Deembed Gap Port Inductance

k. | Cancel

Continue to Overlay Current Results.
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Use Field Overlays

Follow these steps to overlay the magnitude of the surface current results from the trace layer on

the low pass filter.

1. From the Project Manager window, right-click Field Overlays and select Plot Fields > J
> Mag_Jsurf to open the Create Field Plot window.

Project Manager
El--@ Low Pass Filter™®
549 EMDesign1*
@ Circuit Elements
@ Boundaries
Excitations
@
@ p2
=-f8F Analysis
: % Cosim Options (HFSS)

L Sweep2
l@ Optimetrics
[—]--- Results
EQ 5 Parameter Plotl
L L dB(s(1p1)
E@ S Parameter Chartl
L4 5(p1,p1)
----- "
----- Radiation Plot Fields
-/ Definitions

Plot Slwave NF Fields

Properties

Plot Q3D CG Fields

Plot Mesh...

1w Modify Plots...

:| *  Animate...

Set Plot Defaults...

B

&5 Open.
&3 SaveAs.
><-

Delete Plot...

Jt  Calculator..

Plot 30 DC R/L Fields
Plot Q30 AC R/L Fields

Plot Q3D DC R/L Thin Conductor Fields

Wa  Madify Plot Attributes..,

Other >

5 MNamed Expression...

4 Marker >

Mag_Jsurf
ComplexMag_Jsurf
Vector_Jsurf
Mag_lvol
ComplexMag_lvol

Vector_lvol
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Note:

The only Solution available is Setup1 : Sweep2, since only the discrete sweep
type (i.e., Sweep2) has the option to output currents.

From the Intrinsic Variables area, select 2.1GHz from the Freq (i.e., frequency) drop-
down menu. 2.1 GHz most closely corresponds to the point of minimum return loss from
the S Parameter plot.

Under the Nets and Layers tab, check the t1 box.

Create Field Plot

[ Specify Mame |Mag_Jsurf1 Fieldz Calculatar . |
[~ Specify Folder |Jsurf J Category: |Standad
Design: EMDesignl (uantity
Contexst Mag_E
S olutior: - Complexkdag_E
clution: |Setup1 - Sweep2 j ‘ectar E
Mag H
Field Type: |Fields J Sggﬂlmeag_H
Intrinzic Y ariables Conplextd ag_Jsurf
WVector_Jsurf
Freq |2.1GHz =] hag_ vl
Complextd ag_Jwol
Ph Wector_Jwol ]
8 = Vector_RealPaynting

Surface_Logz Dengity
Wolume_Lozs_Density

Temperature
Save Az Default P I~ Plot on surface only

Mets and Layers l

<]

= =znodayer> [

[ Show nets selected

Met filter:

Done | Caticel

Evaluate the Results (Post-processing) 3-21
Ansys Electromagnetics Suite 2025 R2 - © ANSYS, Inc. All rights reserved. - Contains proprietary and confidential

information of ANSYS, Inc. and its subsidiaries and affiliates.



Getting Started with HFSS™ 3D Layout: Low Pass Filter

4. Click Done to save changes, close the Create Field Plot window, and view the overlay.

Jsurf [A/m]
Max: 13.063

14.0
l 12.6
1.2
9.8
8.4
7.0

5.6
4.2

28
l 4
0.0

Min: 0.030

Continue to Modify and Animated Current Overlay.

Modify and Animate the Current Overlay

Follow these steps to animate the current plot (i.e., Jsurf).

1. From the Layout tab, double-click in the current plot overlay legend to open the (Jsurf)
plot settings window.
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Jsurf [A/m]

Max: 13.063

14.0
12.6
11.2
9.8
8.4
7.0
5.6
4.2
2.8
14
0.0

Min: 0.030
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2. Fromthe Color map tab, select Temperature from the Spectrum drop-down menu.

[Lowr Pass Filter] EMDesignl -- Jsurf >

Color map lScaIe ] Marl*;erﬂ-‘-mw] Plots ]

Type

" Uniform |

" Ramp |

@ Spectum :

Save as default |

W Fealtime mode | Cloge

Note:

From this tab, the colors and scale of the plot legend can be modified, if
necessary.

3. Select the Scale tab and do the following:
a. Enter 21 in the Num. Division field.
b. Select Use Limits.
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Enter 0.100 in the Min field.
Enter 26.000 in the Max field.
Select Log to produce a logarithmic scale.

-~ ® 9 O

Click Apply to save changes.

[Low Pass Filter] EMDesign -- Jsurf >

Colormap Scale ll"-ﬂarkerh’-‘-rmw] Plots ]

Mum. Division |21 Save as default

{ Buto Mir: 0. 100
{+ |Jse Limits Max: |26.000

(" Specify Values |

[ dB Units | A_per_m -

{" Linear {* Log

Auto Scale Options
B 4 digits

r

Mumber Format

Type: | p tomatic j Width:

Precision: |3

E
0

v Real time made | Lloza |

Close the plot settings window.

From the Project Manager window, expand Field Overlays > JSurf. Then right-click
Mag_Jsurf1 and click Animate to open the Create Animation Setup window.
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-

Project Manager
E|-- Low Pass Filter™®

-i¥ EMDesignl*
@ Circuit Elements
@ Boundaries
=53] Excitations

--488 Analysis

- % Cosim Options (HFSS)
B} S Setupi
IH Sweepl
-} Sweep2
.8 Optimetrics
-4 Results
El@ 5 Parameter Plot1
L dB(s(p1,p1))
EI@ S Parameter Chartl
L. S(p1,p1)
- Mg Field Overlays
&P Jsurf

5----130. Mag_Jsurfl

----- Radiation

Il

il

-2 Definitions X

Properties

MName Walu

Freg

Mame
Solution
Phase 0

Mag_Jsurf1
Setupl : Sweep2

2.1

Surface 5. []

Rename

Delete

Modify Plot...

Export Plot...
Animate... I}

Plot Visibility
Reassign

Select Assignment

Jsu
Maj

F2
Delete

= |

6. From the Create Animation Setup tab, do the following:

a. Ensure Single variable and Phase are selected from the drop-down menus.
In the Stop field, enter 350deg.

b.
C.

In the Steps field, enter 35.
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Note:

These settings result in an animation with 10° (35deg / 350deg) phase
increments. A 360° phase (360deg) would be identical to the 0° phase, resulting
in a redundant animation frame, and is thus omitted.

Create Animation Setup *

M ame: |.-’-'-.nimati|:|n'l Dezcription:

Swept Variable(s) l Design Point ]

|Single variable j |F‘hase ﬂ

Start: |D\:Ieg
Stop |35-I3~:|eg
Steps: |3’5'|

Cancel

7. Click OK to close the Create Animation Setup window, open an animation control panel,
and start the animation in the Layout Editor.
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Jsurf [A/m]

Max: 13.063
26.000

11.748
6.918
4.074
2.399
1.412
0.832
0.490
0.288
0.170 |9
0.100
Min: 0.030

ﬂﬂEIMJj

Frame: 26, Phase = 250deg

Speed

Phase = 250deg I

8. Use the animation controls to reverse, stop, and change the speed of the animation,
among other settings.

9. From the Layout Editor, Zoom, Rotate, or Pan using the standard Layout Editor
controls.

10. From the animation control panel, click Close to end the animation.

Continue to Create Far Field Plot.

Create Far Field Plot

Far fields are usually not of interest when designing a filter, but the procedure is shown here for
reference. Current outputs are required as the basis of far field computations. Follow these steps
to save field results.

1. Follow these steps to run a discrete frequency sweep:
a. Fromthe Options area, ensure the Save fields box is checked.

b. Specify multiple discrete frequency points and have the current and field results
available for all specified frequencies.

c. Define the frequency at which the far field results are viewed.

Evaluate the Results (Post-processing) 3-28
Ansys Electromagnetics Suite 2025 R2 - © ANSYS, Inc. All rights reserved. - Contains proprietary and confidential

information of ANSYS, Inc. and its subsidiaries and affiliates.



Getting Started with HFSS™ 3D Layout: Low Pass Filter

d. Animate the resulting plot. The animation should progress from one frequency to
the next.

2. Right-click Setup1 and select Properties to open the setup options window.
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Project Manager ]

-3 Low Pass Filter*
C-é EMDesignl*

@ Circuit Elements

@ Boundaries

[—]@ Excitations

£ Analysis

...... %= Cosim Options (HFSS)

o 5 B
E Sw

tobre SW =3 Copy Ctrl+C
l@ Optimetric:
=13 Results
EQ sParal Fename F2
-] o 2 Delete Delete
E@ 5 Paral
el Properties...
[—]% :ld Gv?rl Disable Setup Ib
=~ Jsur
8 Ma [.: Add Frequency Sweep...
_____ Radiation Assign Mesh Operation »
-] Definiti
- [ Definitions Validate
s Analyze
Properties % =
Submit Job...
Name Revert to Initial Mesh
Setup Setup] Generate Mesh
Enable
Salver HF55 Pre-Process Geometry >
Passes 10 Invalidate Solutions
Percent R... 30
Delta 5 0.02 Export >
Solution Fr... 5 Profile...
Basiz Order | Mixed Orde
Convergence...
Max Refin... 1000000 [5] e T
t ta...
Use Max ... Atk Late
Use Mesh Mesh Statistics...
Mesh Reqi...
Uge Parall...
Solver Type |Direct Solw e LE Rl s
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3. From the Fields area, check the Save fields box.

Setup *

General lOptiu:uns ] Advanced ] Advanced Meshing ] Su:ulver] DCR ] Defaults ]

Setup Name: |Setu|:|1

[+ Enabled

Adaptive Solutions

Solution Frequency: ¢ Single 1 Multi-Frequencies ¢ Broadband

Frequency |5 |GH2 j
Maximum Mumber of Passes: 10
¢ Maximum Detta 5 0.02

" Use Matrix Convergence |

[ Use Mesh Region: | J
u

Fields
[v Save fields

| Save radiated fields only

lse Defaults

HPC and Analysis Options. ..

0K | Cancel

Plot Far Field Results

Follow these steps to set up a far field infinite sphere and plot the results.
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1. From the Project Manager window, right-click Radiation and select Insert Far Field

Setup > Infinite Sphere.

Project Manager

E|-- Low Pass Filter™®
L-é EMDesignl*

@ Circuit Elements

@ Boundaries

—|-{C] Excitations

il

--488 Analysis

- % Cosim Options (HFSS)
B} S Setupi
IH Sweepl
-} Sweep2
.8 Optimetrics
-4 Results
El@ 5 Parameter Plot1
L dB(s(p1,p1))
EI@ S Parameter Chartl
L. S(p1,p1)
=i Field Overlays
&P Jsurf
E,,,,GO' Mag_Jsurfi
..... @

-7 Definitions

Il

il

m

Insert Far Field Setup...

Insert Mear Field Setup...

Jsurf [A/)

Max: 13.0
26.

11.]
6.9
4.0
2.3
1.4
0.8
0.4
0.2

0.1

» Infinite Sphere...

R

> m Min: 0.[%3

The Infinite Sphere Setup window opens.
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Infinite Sphere Setup et

Infinite: Sphere lCu:u:urdinate System ]

Mame Irfinite: Sphere 1

Phi
Start EE ldeg v
Stop 130 ldeg v
Step Size |2 ldeg |

Theta
Start 0 |deg

=]
Stop |1 80 | deg ﬂ
=]

Step Size |2 ||:Ieg

Save As Defaults | View Sweep Points... |

QK | Cancel Help

2. Make no changes to the default configuration and click OK to close the Infinite Sphere
window and add the far field setup to the design.

3. Right-click Results and select Create Far Fields Report > 3D Polar Plot to open the
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Report window.

Project Manager

...... i

[-jlﬁ Field O

E‘! s
)

-y Radiati
#-[Z7] Definitions

Properties

=88 Analysis

=l Low Pass Filter*

-4 EMDesign1*
@ Circuit Elements
@ Boundaries
=] Excitations

=P setupl

...... % Cosim Options (HFSS)

|-_ Sweep2
-{f#] Optimetrics

=By sp [ Paste

Create Standard Report

Create Fields Report

Create Far Fields Report

Create Emission Test Report
Create Antenna Parameters Report

Create Report From File...
Delete All Reports
Report Templates

Uszer Defined Solutions...
Create User Defined Solution

Dataset Solutions...
Output Variables...

Update All Reports
Open All Reports

Create Document

Perform FFT on Report..,
Perform TDR on Report...

Ctrl+V

Jsurf [A/m]

Max: 13.063

26.000

11.748
6.918
4.074
2.399
1.412
0.832
0.490

Rectangular Plot ‘q
Rectangular Stacked Plot g
Radiation Pattern

Data Table

3D Rectangular Plot

3D Rectangular Bar Plot
3D Polar Plot

3D Spherical Plot L}

Rectangular Contour Plot

=
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Note:

In Step 4, the Solution and Geometry drop-down menus pre-select the only available
choices that provide far field results (i.e., Setup1 : Sweep2 is selected from the
Solution drop-down menu, and Infinite Sphere 1 is selected from the Geometry
drop-down menu).

4. Select or ensure the following options are highlighted in the Category, Quantity, and
Function lists:

« Category: rE
* Quantity: rETotal
¢ Function: <none>
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5. Navigate to the Families tab.

ﬂ_ Report: Low Pass Filter - EMDesign1 - New Report - New Trace(s) >
Context Trace Families l
Solution: ' G
|Setup1 : Sweep2 j Families : 1 available
e |Inﬁnite Sphere 1 j * Sweeps ( Available variations
| Variable | Value | Edit |
JFreq 1.6GHz
pdate Report
Maominals: | ﬂ
v Real time
Output Variables. .. | Options... | Mew Report | | | Close

Evaluate the Results (Post-processing) 3-36
Ansys Electromagnetics Suite 2025 R2 - © ANSYS, Inc. All rights reserved. - Contains proprietary and confidential

information of ANSYS, Inc. and its subsidiaries and affiliates.



Getting Started with HFSS™ 3D Layout: Low Pass Filter

6. From the Families tab > Freq row, click the button in the Edit column to open a value list.

- X
1.7GHz
1.8GHz
1.9GHz
2GHz
2.1GHz
2.2GHz
2.3GHz
2.4GHz
2.5GHz
2.6GHz

Clear Al |

Sweep: (% Default © J

7. Click 2.1GHz, which corresponds closest to the point of minimum return loss. Then click
outside of the value list to close it.

- El
1.6GHz
1.7GHz
1.8GHz
1.9GHz
2GHz
2.2GHz
2.3GHz
2.4GHz
2.5GHz
2.6GHz

Clear all |

Sweep: (% Default © J

8. From the Report window, click New Report and the far field plot opens under the Report
window. Close the Report window to access the plot.

9. From the Layout Editor, Zoom, Rotate, or Pan the far field plot using the standard
Layout Editor controls.
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Ansys Inc, rE Plot1 AgfsyRS;

Max: 120.36
I 1.25000E+02
1.00000E+02

7.50000E+01

rETotal (mV)

5.00000E+01

I 2. 50000E+01
0.00000E+00

Min: 6.40

2?,361E+02

[EIRES

I.250005+01

Continue to Overlay Far Field Plot on Model Geometry.

Overlay a Far Field Plot on Model Geometry

To better see how the far field pattern relates to the low pass filter geometry, follow these steps
to overlay the pattern on the model in the Layout Editor.

Note:

If necessary, refocus on the field overlay by expanding the Project Manager window
> Project Tree > [active design folder] > Field Overlays. Then double-click Jsurf.

1. Avoid confusion about the values and units of the far field plot overlay by deactivating the
legend and color contour map. From the Project Manager window, right-click Mag_
Jsurf1 and select Plot Visibility to remove the check. The overlay disappears from the
design in the Layout Editor.
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Project Manager Q1 x
E|-- Low Pass Filter® Js
—-é@ EMDesignl*
@ Circuit Elements Ma

@ Boundaries
[—]@ Excitations

£ Analysis

%%, Cosim Options (HFSS)
B} 7 setupi

|~.L, Sweepl

e Sweep2
l@ Optimetrics
=-FF Results
EIQ 5 Parameter Plot1
L dB(s(p1,p1))
EI@ S Parameter Chartl

Il

: ;‘w‘ S{pi,pl)
-8 rE Plot1
M rETotal
[_]ﬁ Field Overlays
- Jsurf
- Radiation Rename F ;
b e R
Properties % Delete pelete
— | Val Madify Plot...
Mame Mag_Jsurf1
Salution Setupl : Sweep2 Export Plot...
Fhaze 0
Freq 71 Animate...
Surface S... [ o Plot Visibility
Reassign %
Select Assignment
|

2. From the Project Manager window, right-click rE Plot1 and select Show In Modeler
Window to overlay the far field plot on the design.
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Project Manager o X
C-é EMDesignl*
@ Circuit Elements
@ Boundaries
[—]@ Excitations

=98k Analysis

- % Cosim QOptions (HFSS5)
-4 Setupl

|-M Sweepl

- fee Sweep2
{8 Optimetrics
=-FF Results
EIQ 5 Parameter Plot1
L dB(E(e1,p1)
EI% 5 Parameter Chartl

il

L. 5(p1,p1)
=L
L E Copy Definition Ctrl+C
5% Field Qver Copy Diata
BB s g paste Cerl+V
g Mi
Eg...';' Fadiation Rename F2
B-(0 Definitions v e Delete
oot
Properties Madify Report... X
Name | Update Report f
Name rE Plat] Open Report
Report Type | Far Field
eport Type Far helds Report Templates #
Display Ty... 3D Polar P
. Export...
rETotal Phi , Theta
Animate...
Show In Modeler Window L\}

3. From the Layout Editor, Zoom, Rotate, or Pan using the standard Layout Editor
controls.
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Jsurf [A/m]
Max: 13.063
26.000

11.748
6.918
4.074
2.399
1412
0.832
0.480
0.288
0.170
0.100

Min: 0.030

L

Continue to Frequency Animated Far Field Plot.

Animate a Field Plot

Follow these steps to animate the far field plot to see how fields vary with frequency.

Note:

If necessary, refocus on the far field plot. From the Project Manager window, double-
click rE Plot1.

1. Right-click in the Far Field Plot 1 and select View > Animate to open the Create
Animation Setup window.

Evaluate the Results (Post-processing) 3-41
Ansys Electromagnetics Suite 2025 R2 - © ANSYS, Inc. All rights reserved. - Contains proprietary and confidential

information of ANSYS, Inc. and its subsidiaries and affiliates.



Getting Started with HFSS™ 3D Layout: Low Pass Filter

View »

PR,

Edit »

Meodify Report...
Update Report

Save As Template...

¥} Expert.

SONCH NS OR. o

Copy Image

r-

1
H

£.25000E+01

1.20361E+

et

Undo View : Rotate

Rotate
Pan

Zoom

Zoom Area
Zoom In

Zoom Cut

Fit All

Show All

Apply Orientation
Add Mew Orientation...

Animate... IA\)

Ctrl+Middle Mouse Button+Drag
Mouse Wheel

Ctrl++
Ctrl+-

Ctrl+D
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2. Ensure the settings in the Create Animation Setup window match the following image.

Create Animation Setup *

M ame: I.-’-'-.nimatiu:un2 Dezcription: |
Swept Variable(s) | Design Poirt |

[Sngevarcse | [ - |

Select values:

g

Z
Z
Z
Z
Z
Z

Cancel |

Note:

These settings result in an animation with 10° (35deg / 350deg) phase
increments. A 360° phase (360deg) would be identical to the 0° phase, resulting
in a redundant animation frame, and is thus omitted.

3. Click OK to close the Create Animation Setup window and open the Select Animation
window.
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B Select Animation >

Animation [Swept varable Freq)

e, .

Edit...

Delete

Ewport...

4. Click OK to close the Create Animation Setup window and start the animation in the
View tab. Simultaneously, an animation control panel opens.

5. Use the animation controls to Reverse, Stop, and change the speed of the animation, as
needed.

6. If applicable, click+drag the frequency legend to a more desirable location.
7. From the animation control panel, click Close to end the animation.

8. Save the design, either by navigating to File > Save or clicking the Save button on any of
the ribbons.

Congratulations, the HFSS 3D Layout low pass filter getting started guide is complete.
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