\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:
Microstrip 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: Microstrip 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: Microstrip 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 (>) (e.g.,
“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 "

CNONIN
® |1
= [
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Getting Started with HFSS™ 3D Layout: Microstrip Filter

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: Microstrip Filter guide to create, solve,
and analyze a microstrip bandstop filter using the HFSS 3D Layout design type in the
Electronics Desktop application. A bandstop filter (i.e., a band-rejection filter) is a device that
attenuates signals within a target frequency band while passing higher and lower frequencies
unaltered. It is the opposite of a bandpass filter.

Note:

The following screenshot was taken with HFSS 3D Layout > HFSS Extents enabled.
The outer envelope represents the boundary of the default air box surrounding the
model, which is the extent of the solution region meshed and solved when an HFSS
analysis is performed.
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Note:

In the Getting Started with HFSS 3D Layout Low Pass Filter guide, the ground plane
layer of the stackup was defined as Negative, and any objects drawn on that layer
represented areas of removed conductor. In this exercise, the ground layer is
notNegative.

Draw the model using parametric design variables for the signal layer. Then evaluate and
compare the filter response using an HFSS analysis.

Setting General Options

Before inserting an HFSS 3D Layout Design into the project, follow these steps to ensure the
default unit of length measurement is set to mil.

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 mil from the Length drop-down menu.
4. Click OK to 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
¢ Draw the Model Geometry
¢ Assign the Ports
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Note:
The following figure is a diagram of the Trace (i.e., signal) layer of the microstrip

bandstop filter model.

L[: 264 (L2) TMA (Li)
[amly (L.
==
4.8 W) ﬁ 75)
L
L
w1 Por2
=5 |
. All dimensions
86.4 (L2) - J are in mils
96 (L1) .
1

’

There is also a 150 x 50 mil rectangular ground plane conductor drawn on a separate

layer.

Inserting Layers

Follow these steps to insert layers in an HFSS 3D Layout design.

1. From the Layout tab, click Layers dialog to open the Edit Layers window.

[ - EMDesign?
% I 5 lwave Regions =
it Simulation Results Auton

ﬁ Layers dialog
Open layers dialog

2. Inthe Edit Layers window > Stackup area, select Overlapping from the Type drop-

down menu.

Stackup
Type: |Over|apping j

Laminat
|nits: — f -

Multizone [Beta]
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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, select one, then choose the
applicable option to add a new layer above or below.

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

Edit Layers - EMDesignl

Stackup Layer Zone

Primary Insert above... L}
' Insert below...
Displa
{+ St |
~ a =

2. Inthe Add Stackup Layer window, do the following:
a. Enter GND in the Name field.

b. Click OK to close the Add Stackup Layer window add the new ground layer to the
layer table.

Add Stackup Layer *

Mame: |GND ok |
Type: |signal ﬂ Cancel |

Thickness: |Elmm

M aterial: | copper ﬂ

Note:

The material copper is automatically assigned to signal layers.
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Add a Dielectric Layer to the Layer Table

1.

2.

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

Insert above...

Insert below...

Insert signal abowve
Insert signal below
Insert dielectric abowve

Insert dielectric below

Remowve

Lock
[sign:
m Set Active

Merge Dielectrics...

In the new dielectric row, do the following:

a. Inthe Name field, replace dielectric with Sub1.

b. Ensure 5mil is entered in the Thickness field.

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

Introduction 1-5
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window.

Edit Layers - EMDesign1

Stackup Layer Zone

Prmry
Display Staciap
@ Stackup layers Type: [Overapaing =
 Nonstackup layers &
 Hllayers — 5 =
5@ oo

Material | Thickness | Etch | Rough | Soiver | Lower | Upper | Evaluated Lower

-

[~ Omi Omil Omil Omil

Layer

Insert above Edit selected

Visibility Attributes Analysis
I bel Name Sub1
Insert below v

— | T
e | [T e g .
[oeaal =] || M= [Récpory «| | @ F o -
¥ @ g Q
o —_ 60% r
Thickness: |21 5o } g

Top bottom: [etther -

Total height: Smil

Apply and Close

Apply

Close

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

a o oo

Click Add Material to open the View / Edit Material window.
In the Material Name field, replace Material1 with My_Alumina.
In the Relative Permittivity Value field, replace 1 with 9.9.

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

Select Definition window.

Introduction 1-6
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BB view / Edit Material ¥

b aterial M ame

|I'-.-1_I,I_.-’-'-.Iumina
Properties of the Material Yiew/Edit Material for
M arme Type | Value U nits + Active Design
Relative Permittivity Simnple  Active Proi
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.

Add a Trace (Signal) Layer to the Layer Table

1. Right-click the Sub1 layer and select Insert signal above. A new row appears in the
table.
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2. Inthe new signal row, replace Signal in the Name field with Trace.

Edit Layers - EMDesign1

Stackup Layer Zone

Primary
Display Stackup
@ Stackup layers Type: [Overiapping -
" Non-stackup layers % -
€ Mlayers Units: |mil hd % Sl
@ | = ° . . ° = Name | Type Material Thickness | Etch | Rough | Solver | Lower | Upper | Evaluated Lower Evaluated L
¥ [ v ¥ W [¥ [v Subl dekctic My Aumina Smi [ Omi  SmiOmi Smil
=+ W [* ¥ [v [+ [ GND signa copper omil - [ oml  |OmiOmi Omil

Insert above Edit selected
Visibility Attributes Analysis
Name Signal
Insert below v ® I Ech

Remove Type sanal El s I Negative
o - Material:  [capper - w il I™ Rough

ra
}— ooz I Solver

< <«

R

Thickness; |0l

<l =l
M oe

Top bottom: [etther -

Total height: Smil

Apply and Close Apply

Close

Make Changes to All Layers

1. While the Trace layer is still selected, hold Ctrl and click the first field in the GND row.
Both layers should be highlighted (i.e., selected).

Edit Layers - EMDesign1

Stackup Layer Zene

Pimary
Display Stackup
& Stackup layers Type: [Overiapong <] @
" Nonstackup layers "
e T

Thickness | Etch | Rough | Solver | Lower | Upper | Evaluated Lower Evaluated L

%
GG [V Subl delectic by Aumna |5mi [~ omi 5mi O 5mil /
I T T T

Layer

Insert above... Ed selected

Visbiity —| - Attibutes Analysis
o Name:
Insert below... v I Ech

Removs Tope: EEEIE ) T MNegative
Seiectal = Material: copper - ¥ u V& ™ Rough
Ve 8
v e s | | T sohver /
Thickness: |0l @ = 7 oy

Top bottom: [nether -

Total height: Smil

oply and Close | Apply |

Close

2. From the Edit selected area, select Edit from the Material drop-down menu to open the
Select Definition window.
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Edit selected

Mame: |
Type: |signa| *
Material: copper] -

Thickness:  |Cmil

Top bottom: |ne'rther -

3. Select pec (perfect electrical conductor) from the list of library materials. Then click OK to
close the Select Definition window.

Select Definition *

Materials ] Material Filters

Search Parameters
Search by Name Search Criteria Libraries | Show Project defintions [ Select all libraries
| * by Name ¢ byType © byPropety | |[sys] Materials
|Helative Permittivity J
Relative Relati
f Mame Location Crigin Type Permittivity Pemmes
Nettec NYS260(0M) {m) SysLibrary Materials Dielectric 26 1
nickel, DC SysLibrary Materials Perfect conductor 1 600
n palladium S:.'sljbrar:.' Materials Perfect conductor 1 1.00082
perfect conductor SysLibrary Materials Conductor 1
n platinum SysLibrary Materials Perfect conductor 1 1
n plexiglass SysLibrary Materials Dielectric 34 1
n polyamide SysLibrary Materials Dielectric 43 1
n polyester SysLibrary Materials Dielectric 12 1
| polyethylene SysLibrany Materials Diglectric 225 1
N Paolyflon Copper-Clad ULTEM ¢m) SysLibrany Materials Diglectric 3.05 1
N Paolyflon CuFon ¢m) SysLibrany Materials Diglectric 21 1
Pohvflon Polvauide fm) SwsLibrarv Materials Dielectric 232 1
View./Edit Materials... Add Material... Clone Materialis) Remove Materiallz) | Export to Library... |

OK | Cancel |

4. From the Layer area, re-select Select All from the drop-down menu to highlight all three
rows.
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5. 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., in wire frame).

Attributes

6. The Edit Layers window should now match the following example.

Edit Layers - EMDesign1
Stackup Layer Zene

Primary

Display Stackup
& Stackup layers Type: [Overiapping -
 Non-stackup layers @
C Mlayers Units: |mil hd <>
o [m (e | |=
= nal i i i i i
W [ [v [v [ [+ [v Subl delectic My Aumina 5mi [T Omi  5mi Omi Smil
= [ S T I T T Y T

Name:
Insert below... v o I Ech

Removs Tope: sonl 2w o T MNegative
Soectal = Material: pec] - | ¥ n V& I Rough

Ve 8

I g0% | | T Sobver
Thickness: |0l = 4 D

Voo
Top bottom: [nether -

Total height: Smil

Apply and Close Aprly 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 at
the bottom.

7. Click Apply and Close to apply the layer definitions and close the Edit Layers window.
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Continue to Drawing the Ground Plane.

Drawing the Ground Plane

Follow these steps to draw a ground plane in the Layout Editor.

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

[*] - EMDesign? - C

=3 |_Slwaue Regions -

k- T Trace |
[ |

It SW q
[ slwave Regions

I Fats

| I Errors
I 5ymbols
N Postprocessing
I C1utline

2. From the Layout tab, click Draw rectangle.

PR ||~ L|O &
@e% T /@
O M 2=

[ Draw rectangle
Draw rectangle primitive

Note:

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.

3. 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 50.

4. Press Tab to move the cursor to the Y coordinate field. Then type 0 in the field and press
Enter.
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5. Press Tab until the cursor moves to the Delta X coordinate field. Then type 150 in the
field.

6. Press Tab to move the cursor to the Delta Y coordinate field. Then type 50 in the field.

¥ 2000000 0.0000  pejta 150.0000  peta v: 50l

7. Press Enter to complete the ground plane.

With the new ground plane selected, ensure the 2 pt Description option in the
Properties window is not selected.

Enter 50 ,0 in the Center field and press Enter or Tab to relocate the ground plane,
centered at 50, 0.

Introduction 1-12
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Properties 3 x
MName | Walue | Unit | Evaluated Value
Type rect
Mame rect_0
Lock Posti... [
Flacement... GND
Met e
Megative [
2 pt Descii... [
Cernter 50.0 mil 50mil , Omil
Width 150 mil 150mil
Height 50 mil 50mil
ComerRad...| 0 mil Qi
Angle 0 deg Odeg
Footprint

10. Press Ctrl+D to fit the drawing in the Layout Editor and clear the current selection.

Continue to Creating L1.

Creating L1

Follow these steps to create the object L1 and then parameterize the object. When an object is
parameterized, variables are defined for the coordinates and dimensions rather than absolute
numeric values. In this way, define additional objects based on parameters of previously defined
ones, to quickly alter the geometry of the model by editing the design parameters. All geometry
directly or indirectly based on an altered parameter is automatically updated.

Introduction 1-13
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Input 1 | T Sdi‘
npu t
| L L1

Stub 1 Input 2

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

[*] - EMDesign? - C

|I:IGND -|

I 5 b1 E

it s T GHD
[ slwave Regions
I Fots
| I Errors
I 5ymbaols
N Postprocessing
I Cutline

2. From the Layout tab, click Draw rectangle.

3. 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.

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

5. Press Tab until the cursor moves to the Delta X coordinate field. Then type 96 in the field.
6. Press Tab to move the cursor to the Delta Y coordinate field. Then type 4.8 in the field.
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7. Press Enter to complete L1.

8. Select L1 to populate the Properties window. Then make the following changes:

a. Ensure the 2 pt Description option is not selected.

b. Enter L1 in the Width field. Then press Enter or Tab to open the Add Variable
window.

Introduction 1-15
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Properties 3 x
Mame | Walue | Unit | Evaluated Value
Type rect
Mame rect_4
Lock Posti... [
Flacement... Trace
Met e
Megative [
2 pt Descii... [
Certer 43 24 mm 48mm |, 2. dmm
Width |L1| T mm S6mm
Height 48 mm 4 8mm
ComerRad...| 0 mm Omm
Angle 0 deg Odeg
Footprint

c. Ensure mil is selected from the Unit drop-down menu and 96 is entered in the
Value field. Then click OK to close the Add Variable window.
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Add Variable >

ET |L1

Unit Type
Urit | mil =l

Walle 95

Tepe Local Wariable j

Local Yariables are not acceszible fram parent Design and
affect all instances.

FParameters are wisible from parent Design and can be
averdden on a per-ingtance basiz.

s | Cancel

d. Enter Win the Height field. Then press Enter or Tab to open the Add Variable
window.
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Add Variable >

ET |L1

Unit Type
Urit | mil =l

Walle 95

Tepe | Local Wariable j

Local Yariables are not acceszible fram parent Design and
affect all instances.

FParameters are wisible from parent Design and can be
averdden on a per-ingtance basiz.

s | Cancel

e. Ensure mil is selected from the Unit drop-down menu and 4.8 is entered in the
Value field. Then click OK to close the Add Variable window.

f. Enter L1/2, W/2 in the Center field and press Enter or Tab to accept the
coordinates
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Properties 1 x
Mame Walue Unit Evaluated Value
Type rect
Mame rect_#
LockPostti... [~
Flacement... Trace
Met e
Megative [~
2pt Descii... [~
Center L1/2 Ws2 48mil , 2 4mil
Width L1 0.0024384
Height W 4. Bmil
ComerRad... 0 mill Ol
Angle ] deq (Odeq
Footprint

Continue to Creating Stub 1.

Creating Stub 1

Follow these steps to create the object Stub 1 and then parameterize the object.
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1. From the Layout tab, click Draw rectangle.
2. Click the lower-left corner of L1 (i.e., 0, 0).

Note:

The cursor changes from a rectangle to a square when a snapping point is
detected.

3. Press Tab until the cursor moves to the Delta X coordinate field. Then type 4.8 in the field.
4. Press Tab to move the cursor to the Delta Y coordinate field. Then type -4.8 in the field.
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5. Press Enter to complete Stub 1.

6. Select Stub 1 to populate the Properties window. Then make the following changes:
a. Ensure the 2 pt Description option is not selected.
b. Enter W in the Width field. Then press Enter or Tab.

c. Enter Sinthe Height field. Then press Enter or Tab to open the Add Variable
window.

d. Ensure mil is selected from the Unit drop-down menu and 4.8 is entered in the
Value field. Then click OK to close the Add Variable window.

e. Enter W/2, -S/2 in the Center field and press Enter or Tab to accept the
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coordinates.

Properties
Mame Walue | Uit | Evaluated Value
Type rect
Mame rect_3
LockPosti... [
Flacement... Trace
Met e
Megative [
2 pt Descii... [
Center  [W/2.5/2] 2 4mil , -2 4mil
Width W 4. Bmil
Height 4 Bmil
ComerRad... 0 mil Omil
Angle 0 deg (deg
Footprirt

Continue to Creating L2.

Creating L2

Follow these steps to create the object L2 and then parameterize the object.

L3
Input 1
| 5t|Eb1 T
L2

Std 2

Input 2

1. From the Layout tab, click Draw rectangle.
2. Click the lower-left corner of Stub 1 (i.e., 0, -4.8).
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3. Press Tab until the cursor moves to the Delta X coordinate field. Then type 86.4 in the
field.

4. Press Tab to move the cursor to the Delta Y coordinate field. Then type -4.8 in the field.
5. Press Enter to complete L2.

6. Select L2 to populate the Properties window. Then make the following changes:
a. Ensure the 2 pt Description option is not selected.

b. Enter L2 inthe Width field. Then press Enter or Tab to open the Add Variable
window.

c. Ensure mil is selected from the Unit drop-down menu and 86.4 is entered in the
Value field. Then click OK to close the Add Variable window.

d. Enter Win the Height field. Then press Enter or Tab.
e. EnterL2/2, -S-W/2 in the Center field and press Enter or Tab to accept the
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coordinates.

Properties
Mame Walue | Uit | Evaluated Value
Type rect
Mame rect_4
LockPosti... [
Flacement... Trace
Met e
Megative [
2 pt Descii... [
Center L2/2 -S5-Wi2 43 2mil , -7 2mil
Width L2 86.4mil
Height W 4. Bmil
ComerRad... 0 mil Omil
Angle 0 deg (deg
Footprirt

Continue to Creating Stub 2.

Creating Stub 2

Follow these steps to create the object Stub 2 and then parameterize the object.

L3
Input 1
| 5t|Eb1 T
L2

Std 2

Input 2

1. From the Layout tab, click Draw rectangle.
2. Click the upper-right corner of L1 (i.e., 96, 4.8).
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3. Press Tab until the cursor moves to the Delta X coordinate field. Then type -4.8 in the
field.

4. Press Tab to move the cursor to the Delta Y coordinate field. Then type 4.8 in the field.
5. Press Enter to complete Stub 2.

6. Select Stub 2 to populate the Properties window. Then make the following changes:
a. Ensure the 2 pt Description option is not selected.
b. Enter W in the Width field. Then press Enter or Tab.
c. Enter Sinthe Height field. Then press Enter or Tab.
d. Enter L1-W/2 , W+S/2 in the Center field and press Enter or Tab to accept the
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coordinates.

Properties
Mame Walue | Uit | Evaluated Value
Type rect
Mame rect_5
LockPosti... [
Flacement... Trace
Met e
Megative [
2 pt Descii... [
Center L1402 W52 -2 dmil , 7 2mil
Width W 4. Bmil
Height 4 Bmil
ComerRad... 0 mil Omil
Angle 0 deg (deg
Footprirt
Continue to Creating L3.

Creating L3

Follow these steps to create the object L3 and then parameterize the object.

Irput1

L1

Std 2

Input 2

1. From the Layout tab, click Draw rectangle.
2. Click the upper-right corner of Stub 2 (i.e., 96, 9.6).
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3. Press Tab until the cursor moves to the Delta X coordinate field. Then type -86.4 in the
field.

4. Press Tab to move the cursor to the Delta Y coordinate field. Then type 4.8 in the field.
5. Press Enter to complete L3.

6. Select L3 to populate the Properties window. Then make the following changes:
a. Ensure the 2 pt Description option is not selected.
b. Enter L2 in the Width field. Then press Enter or Tab.
c. Enter Win the Height field. Then press Enter or Tab.
d. Enter L1-L2/2, W+S+W/2 in the Center field and press Enter or Tab to accept the
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Continue to Creating Input 1.

coordinates.

Properties a1 x
Mame | Walue | Uit | Evaluated Value
Type rect
Mame rect &
LockPosti... [
Flacement... Trace
Met e
Megative [
2 pt Descii... [
Center L1-L2/2 WeS5+W/2 52.8mil , 12mil
Width L2 86. 4mil
Height W 4 Bmil
ComerRad... 0 mil Qi
Angle 0 deg (deg
Footprint

Creating Input 1

Follow these steps to create the object Input 1 and then parameterize the object.

Irput1

L1

Std 2

Input 2

1. From the Layout tab, click Draw rectangle.
2. Click the lower-left corner of L1 (i.e., 0, 0).
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3. Press Tab until the cursor moves to the Delta X coordinate field. Then type -14.4 in the
field.

4. Press Tab to move the cursor to the Delta Y coordinate field. Then type 4.8 in the field.
5. Press Enter to complete Input 1.

6. Select Input 1 to populate the Properties window. Then make the following changes:
a. Ensure the 2 pt Description option is not selected.

b. EnterL2inthe Width field. Then press Enteror Tab to open the Add Variable
window.

c. Ensure mil is selected from the Unit drop-down menu and 14.48 is entered in the
Value field. Then click OK to close the Add Variable window.

d. Enter Win the Height field. Then press Enter or Tab.
e. Enter-Li/2, W/2 in the Center field and press Enter or Tab to accept the
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coordinates.

Properties a1 x
Mame | Walue | Uit | Evaluated Value
Type rect
Mame rect_7
LockPosti... [
Flacement... Trace
Met e
Megative [
2 pt Descii... [
Center  [Li/2.W/2| -7 2mil , 2 4mil
Width Li 14, 4mil
Height W 4 Bmil
ComerRad... 0 mil Qi
Angle 0 deg (deg
Footprint

Continue to Creating Input 2.

Creating Input 2

Follow these steps to create the object Input 2 and then parameterize the object.

1 i1 | T 5\#2
npu t
[ [ L1

Stub 1 Input 2
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1. From the Layout tab, click Draw rectangle.
2. Click the lower-right corner of L1 (i.e., 96, 0).

3. Press Tab until the cursor moves to the Delta X coordinate field. Then type 14.4 in the
field.

4. Press Tab to move the cursor to the Delta Y coordinate field. Then type 4.8 in the field.
5. Press Enter to complete Input 2.

6. Select Input 2 to populate the Properties window. Then make the following changes:
a. Ensure the 2 pt Description option is not selected.
b. EnterLiin the Width field. Then press Enteror Tab.
c. Enter Win the Height field. Then press Enter or Tab.
d. Enter L1+Li/2, W/2 in the Center field and press Enter or Tab to accept the
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coordinates.

Properties a1 x
Mame | Walue | Uit | Evaluated Value
Type rect
Mame rect_8
LockPosti... [
Flacement... Trace
Met e
Megative [
2 pt Descii... [
Center L1+Lis2 Ws2 103.2mil , 2 4mil
Width Li 14, 4mil
Height W 4 Bmil
ComerRad... 0 mil Qi
Angle 0 deg (deg
Footprint

Continue to Creating Edge Ports.

Creating Edge Ports

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

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

Note: Once Select Edges is selected, the cursor changes: a diagonal line
crosses the tip of the arrow.

x
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2. Click the left edge of Input 1 to select it.

3. Fromthe Layout tab, select Create edge port.

L ¢ [Dunite [
s 1 K subtract U
& 2" = [T Intersect ae

IL, Create edge port

Create edge port from current edge
selection
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Note:

Once a port is created, it appears in the Project Manager > Project Tree >
[active design folder] > Excitations folder.

Project Manager o x

-] Microstrip Filter*
i@ EMDesignl*

@ Circuit Elements

@ Boundaries

2-[E3] Excitations

o DFrorti

=588 Analysis

l@ Optimetrics

----- Results

----- % Field Cverlays

----- Radiation

[-/_7 Definitions

4. Repeat steps 1-3 to create the second port (i.e., Port2) on the right edge of Input 2.

Port1 Port2
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Note:

In the Low Pass Filter Getting Started Guide, the individual objects comprising the
trace layer were united into a single object. However, because this model is
parametric, do not unite the objects. Unlike the 3D Modeler used for conventional
HFSS designs, the Layout Editor does not maintain the full parametric history of the
model construction. If the trace objects are united, the parameters defined for the
individual rectangles no longer have any effect on the geometry. Once the individual
rectangles are merged into a complex polygon, the vertices of that polygon are defined
using their absolute numerical coordinates. Therefore, altering the design variables no
longer has an effect on the model because the variables are no longer used to define
the united object. All of the edges of the conducting objects in this exercise are
coincident with their adjacent objects' edges. Whether united or not, the trace objects
behave like a single conducting part and the solver treats the objects as a contiguous
conducting part.

Continue to Setting Port Excitations.

Setting Port Excitations

In order to create meaningful results with the microstrip filter design, one edge port should act as
the filter input and the other as the filter output. By default, a 1 volt excitation at 0 degrees phase
is applied to each edge port (i.e., Port1 and Port2). Follow these steps to modify the port
excitations to specify 0 volts at Port2, allowing it to act as the filter output.
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1. From HFSS 3D Layout, select Port Excitations to open the Port Excitations window.

HF55 30 Layout  Tools  Window  Help
Design Settings... i

Add Subcircuit ¥

F‘H Port Excitations...
Differential Pairs I}’ ]
Recrder Matrix...

Solution Setup >

Optimetrics Analysis >
HF55 Extents...

List...

Validation Check...

Geometry Check...

Edit Motes...

Analyze

SEDES

Tune...

Results >

i85 Layout Editor

Schematic »
E| Estimate...
B Close Editors

Select In Layout
H Set Ternperature

Design Properties...

Design Datasets...

Toolkit ¥
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2. From the Port Excitations window, enter 0V in the Port2 Magnitude field.

Port Excitations >
Parts
Port Mame Magnitude Phase
Enter text here Enter text here Enter text here
Port 1 1 (deg
Paort 2 o (deqg

[ v
I deg -]

HFSS Teminal Excitation % Incident Voltage ¢ Total Voltage

¥ Include Port Post Processing Effect

Save To File Load From File |

QK | Cancel

3. Click OK to close the Port Excitations window and return to the Layout Editor.

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

Continue to Creating an HFSS Analysis Setup.
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2 - Analysis and Post-Processing

This chapter contains the following topics:
e Create HFSS Analysis Setup
» HFSS Bounding Box
« Validate and Analyze
+ Review HFSS Convergence Data
* Plotting the HFSS Mesh
¢ Create Comparative S-Parameter Plot
¢ Add and Analyze a Discrete Sweep
e Create and Animate a Current Overlay
e Create and Animate an E Field Overlay

Creating an HFSS Analysis Setup

Solution setups are listed in the Project Manager window (i.e., expand the Project Tree >
[active design folder] > Analysis). Follow these steps to add an HFSS Analysis setup
solution to this project using basic, initial meshing tools.

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

el EHiie2

HF55 Slhwave DCIE  Near Far EmMI
- Field Field

W & Auto Automation Ansy

7 Advanced I} 0 xI
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2. Enter 20 in the Frequency field.
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 |2D |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

4. Navigate to the Options tab.
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5. Ensure Mixed Order is selected from the Order of Basis Functions drop-down menu.

Setup >
General Options | Advanced | Advanced Meshing] Su:uluer] DCR ] Defauhs]

Initial Mesh Options
[+ Do Lambda Refinement

Lambda Target: |0.66GE7 v Use Default Value

Adaptive Options

Maximum Refinement Per Pass: 30 o

[T Maximum Refinement: 1000000

Minimum Mumber of Passes: 1
1

Minimum Converged Passes:

Solution Options
Order of Basis Functions: |I".'1i:-:ed Order ﬂ

" Auto Select Direct/terative
* Direct Salver

" Rerative Solver

= ]

lse Defaults

QK | Cancel
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6. 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 [321 points defined]

Distribution Start End

il Linear Step 45Hz 20GHz Step size 0.02GHz

Add Above Add Below Preview ... |

Time Domain Calculation. ..

5-Matrix Only Solve
[ {* Mo

| " Manual

1 IMHz  ~]

Ok | Cancel |

7. Ensure Interpolating is selected from the Sweep Type drop-down menu and Linear
Step is selected from the Distribution drop-down menu.

8. Enter the following parameters in the first row of the Frequency Sweeps table:
* 4 (GHz) in the Start field.
¢ 20 (GHz) in the End field.
¢ 0.02 (GHz) in the Step size field.
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Edit Frequency Sweep *

Edt Frequency Sweep l Interpalation ]

Sweep MName: |Sweep1 [+ Enabled
[ Use Q3D to solve DC poirt

Sweep TYPE: | |ntemolating -

Freguency Sweeps [B01 points defined]

Distrbution |  start | End
1 |Linear Step 45Hz 20GHz Step size 0.02GHz

Preview ... |

Time Domain Calculation... |

S-Matrix Only Saolve
[ * Auto

| " Manual

1 IMHz  ~]
OK | Cancel |

9. Click OK to add the interpolating sweep and close the Edit Frequency Sweep window.

Continue to Displaying the HFSS Bounding Box.

Displaying the HFSS Bounding Box

Follow these steps to display and then hide a bounding box around the complete design in the
Layout Editor.

1. From HFSS 3D Layout, select HFSS Extents to open the Set HFSS Model Extents
window.
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b Filter - EMDesign1 - Layout - [Microstrip Filtey
HF55 30 Layout  Toels  Window  Help
Design Settings...

L Add Subcircuit »

[0 prrmug ey

A4 Port Excitations...
Differential Pairs

Reorder Matrix...

Solution Setup ]
Optimetrics Analysis ]
HFS5 Extents...

List... L‘x’

Validation Check...
Geometry Check...
Edit Motes...
Analyze

FEDE& R

Tune...

Submit Job...
Results »

Hﬁ’ﬁ Layout Editor

Schematic ]
El Estimate...
B’ Close Editors

i Set Ternperature

Design Properties...

Design Datasets..,

Toolkit »

2. Ensure the Open Region box is checked and Radiation is selected.
3. From the Dialectric area, enter 0 in the Horizontal Padding field.
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4. Click Apply to save changes.

Set HFSS Model Extents X

HFS5 Bounds ] Defauits |

[v Cpen Region

{* Radiation
" PML [
|5GHz ~|
|
Jil|
Extents
Dielectric
Type: |EDunding Box

KN EN

Horizontal Padding: |E'

Iv¥ Honor primitives on dielectric layers

[ Include 3D placed sub-designs in extent

Airbone

Type: | Bounding Box j
| |

[ Truncate model at ground layers

Horizontal Padding: |D-1 5

Vertical

Positive Padding: |2 [v Sync

|2

lse Defaults
QK | Cancel |
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5. Click OK to close the Set HFSS Model Extents window.
6. Navigate to the View ribbon.

CUt lq Undn ﬁ ‘& E
Copy Redo
g

HF55 Slwave
Paste 2 Delete .

% Layout Simulation
fger

7. Click HFSS Extents to display a bounding box around the design in the Layout Editor.

I“_]:I HF55 Extent 'I:I' Add Clipping Plad
B2 Ports/Sourc

@Package

[ Draw HFSS air box
Drraw HFS5 air box

8. From the Layout Editor, Zoom, Rotate, or Pan using the standard Layout Editor
controls.
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9. Repeat step 7 to hide the bounding box.

Continue to Validating and Analyzing the Design.

Validating and Analyzing the Design

Follow these steps to validate the active design and analyze the HFSS setup.

1. From the Simulation ribbon tab, click Validate to open the Validation Check window.

ERERRQE = v § &

HFSS  Slwave DCIRE  Near Far EMI  Sweep  Optimetrics Validate Analyze HPC
” Field Field - Options
Simulation Results Automation Ansys Minerva Learning and Support
A x J Validate Design
Validate current design for
consistency

Assuming the design is valid, the Validation Check window will display the following
result.
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Validation Check: Microstrip Filter - EMDesign1 *
_ @ Stackup
J EMDesign1 & Materials
& Mesh
Walidation Check cormpleted. W Vias
% Circuit Elements
o Cavities

¥ Excitations
%" Solve Setups
¥ Optimetics

| Cloze

2. Click Close.

Note:

If the validation check detects any errors or warnings, view detailed feedback in
the Message Manager window.

3. To sequentially run all analysis setups and associated frequency sweeps in the active
design, navigate to the Project Manager window, right-click Analysis, and select
Analyze.
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Project Manager o x
=13 Micrestrip Filter
—-é@ EMDesignl
.[3F] Circuit Elements
-[&F] Boundaries
[—]@ Excitations
() Port1
@) Port2
- 8
l@ Optimetr
----- Results
..... Field Qv Add HF55 Solution Setup... >
----- Radiatior Add Slwave Solution Setup... >
f3-(] Definitions Add Mexxim Selution Setup... ]
Add Mexxim Selution Options...
& Analyze L}
Generate Mesh
@ Browse Solutions...
4| Import Solution...
Add HFS5 Custormn Setup ...
s T I
Properties Update Menu
1
Note:

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

Continue to Viewing Convergence History.

Viewing Convergence History

Follow these steps to view the active design's analysis convergence history.

1. From the Project Manager window, expand Analysis. Then right-click Setup1 and select
Convergence to open the Solutions window.
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Project Manager a1 x

E--@ Microstrip Filter
L-é8 EMDesignl

@ Circuit Elements

@ Boundaries

[—]@ Excitations

£ Analysis

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

-4 B

l@ Optimetric:

""" Restlts 13 Copy Ctrl+C
----- Field Qverl
----- Radiation
-2 Definitions Rename =)
X Delete Delete
Properties...
Disable Setup
[.: Add Frequency Sweep...
Assign Mesh Operation »
Validate
Properties % Analyze n
— Submit Job... {
Setup Setup
Enable Generate Mech
Solver HFSS Pre-Process Geometry >
Faszes 10
Percent R... |30
Delta 5 0.02 Export y
Salution Fr...| 20
Basis Order | Mixed Orde & Profile..
Max Refin... | 1000000 Convergence.. S
Uge Max ...
Use Mesh ... Mesh Statistics...
Mesh Reqi...
Use Parall...
Solver Type | Direct Solw
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2. Select View: Plot.

Simulation; | Setupl

=}

Mumber of Paszes
Completed S
Mamimum 10

b iirniLar 1

Max bag. Deka S
Target 0.02
Current  0.0114E1

Wiew: T Tahble * Plat

e |F'ass Mumber

Y |Ma:-¢ Mag. Delka S
COMVERGED

Default Settings
Save Defaults

Clear Defaults

1.00

Max Mag. Delta 5

0.01

=
=]
|

Design W ariation: |L1 ="36mil' L2="36. 4rnil' Li="1 4.4l 5="4. Srnil *A/="4. Bmil*

Profile  Convergence | Matrix Data | Mesh Statistics |

Fa
L

3. Click Close.

Continue to Plotting the HFSS Mesh.

Plotting the HFSS Mesh

Follow these steps to plot and view a mesh of the HFSS Setup solution.

1.

From the Project Manager window, right-click Field Overlays and select Plot Mesh to
open the Create Mesh Plot window.
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Project Manager o x

E--@ Microstrip Filter*
L4 EMDesignl*
@ Circuit Elements
@ Boundaries
=53] Excitations

=56k Analysis

- *‘}.1 Cosim Options (HF55)
SF setupl

{8 Optimetrics

..... Results

----- W

----- Radiation Plot Fields >
-7 Definitions

Plot Slwave MF Fields »
Plot Q30 DC R/L Fields »
Plot Q30 AC R/L Fields »
Plot Q30 CG Fields >
Plet Q30 DC R/L Thin Conducter Fields »
e R
Properties Plot Mesh... I},
tm  Modify Plots...
Mg  Modify Plot Attributes...
]" Animate...
B Set Plot Defaults...
E
é Open... ]
25 Save As..
%=  Delete Plot...
J*  Calculator...
|

2. Underthe Nets and Layers tab, check the Trace and Sub1 boxes to only plot the mesh
on those layers.
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Create Mesh Plot

Mame:  |Meshi

Dezign Mame:  EMDesignl

Context

Solution: |Setu|:-1 . Last Adaptive ﬂ

Field Type: | Fields ]

Mets and Layers ]

=1

B <nodayer> [

[ Show nets selected

Met filter:

Cone | Cancel |

3. Click Done to close the Create Mesh Plot window and display the mesh for the Setup1 :
Last Adaptive solution in the Layout Editor.

Note:

To change a mesh, from the Project Manager window, expand Field Overlays
> MeshPlots. Then right-click the mesh (e.g., Mesh1) and select Reassign.

4. From the Project Manager window, expand Field Overlays. Then right-click MeshPlots
and select Modify Attributes to open the MeshPlots window.
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Project Manager o x
=13 Microstrip Filter*
L4 EMDesignl*
@ Circuit Elements
@ Boundaries
=53] Excitations

--488 Analysis
Q‘.‘a Cosim Options (HFS5)
(- S Setupi

l@ Optimetrics

----- Results

[—]% Field Qverlays
= 8

----- Radiztion

-1 Definitions

ml

Rename F2

2 Delete Delete

Maodify Attributes... L},
Update Plots

Colorkey Visibility

5. Either click+drag the Transparency scale marker or enter 60 in the field to improve the
visibility of the mesh lines (i.e., element edges).
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Plat Mezhl j Save az default |

Scale factor Porr n e H 100 o
Trangparency ' ' 't LTt B0 ¥

tezh bype
" Wwire frame (* Shaded W Addgnd
Meszh color
Lirne ] |
Filled | [ Specify
Shading |N.;.ne j

Iv Surface only

Plot quality | Marmal J

[v Real time mode | Cloze

Click Apply.

Click Close to return to the Layout Editor.

From the Layout Editor, Zoom, Rotate, or Pan using the standard Layout Editor
controls.
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9. From the Project Manager window, right-click the mesh (e.g., Mesh1) and select Plot
Visibility to remove the adjacent check mark and hide the mesh.
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Project Manager o x
=] Microstrip Filter*
=-d@ EMDesignl*
.[3F] Circuit Elements
@ Boundaries
[—]@ Excitations
&) Port1
L. () Port2
=58 Analysis
- %= Cosim Options (HFSS)
- JF Setupl
l@ Optimetrics
----- Results
[—]% Field Qverlays
= MeshPlots
----- Radiation Rename F2
-1 Definitions Delete Delete
Modify Plot...
Export Plot...
Animate...
s e e D T
Properties Plot Visibility I,\\g-
Nome Reassign
Name Mesh 1 Select Assignment
M-

Continue to Creating the S-Parameter Plot.

Creating the S-Parameter Plot

Follow these steps to create an S-Parameter plot with two traces, two each, then compare the

result of the solution types.
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1. From the Results ribbon tab, select Standard Report > 2D to open the Report window.

L md S| 78 |2

Fields Emission Solution
* Report = Test Report - Data Data
b "\/\{ [ TR
{ ) [BIESBER
[ | e AT

2D Stacked Palar
. 2D
““\ _ A~
S | . ¥
AL —— - -

T g

Smith Chart 3D 3D Rectangul... 30 Paolar

S

3D Spherical 20 Contour Smith Contour
. -

2. From the Report window, ensure the following settings are selected:

From the Solution drop-down menu, Setup1 : Sweep1.

From the Domain drop-down menu, Sweep.

From the Category list, S Parameter.

From the Function list, dB.
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3. From the Quantity list, Ctrl+click to select S(Port1,Port1) and S(Port1,Port2).

ES Report: Microstrip Filter - EMDesign1 - New Report - New Trace(s)
Context Trace l Families | Families Display |
Solution: ¢ S
|5Et'"p1  Sweepl j Primary Sweep: |FFE'3I ﬂ |'ﬁ'"
Domain: |Sweep ﬂ X

¥ Default | Freq

]

]
Range
Function...

¥ |-:|B(S[F‘u:-rt1,Pu:urt1]l]l; dB(S(Port1,Port2))
Category: Quantity: ~ Function:
Variables S(Port1,Portl) <none:
Qutput Variables S(Port2,Port1) ang_;leg |
Eh_ - ang_deg_va
Y Parameter S(Port1,Port2) ang_rad
Z Parameter S{Port2,Port2) arg
Group Delay cang_deg
Return Loss cang_deg_val
WSWR cang_rad
Gamma Fa—
Port Zo dB 10normalize
Passivity dB20normalize
dBc
dBm
dBu
im
|Update Repart mag
normalize
[+ Real ime re
Cutput Variables. .. | Options... | Mew Report | | Close

4. Click New Report and the return loss plot opens under the Report window.
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5. Close the Report window to view the plot.

S Parameter Plot1

EMDesign1 ANSYS

Freq [GHz]

2025 R2
T — dB(SiPort1,Port1))
4 \ Setup1 : Sweep1
dB(5(Port1 Port2))
T Setupl : Sweep1
L 5 A By L S A S S B A S S L T
4 6 8 10 12 14 16 18 20
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6. Right-click within the report window and select Add Note to open the Add Note window.

S Parameter Plot1 EMDesign1 ANSYS
2025 R2
0 — — dB(SiPort1,Port1))
\ Setup1 : Sweep1
dB(5(Port1 Port2))
T Setupl : Sweep1
-10
20 -
Marker >
=-30 Trace Characteristics >
7 Add Note...
q Add Limit Line I"\’ >
View >
Accumulate
-40 —+
i Edit ¥
g Modify Report...
i Update Report
b Report Templates >
50 | Export...
i Import...
b Copy Bitmap Image
Export Legend...
60 T T T T T T ] T T T T T
4 6 8 10 12 14 16 18 20
Freq [GHz]

7. Enter HFSS Results Comparison in the Add Note field.

Add Mote

Mote text:

et

HFS5 Results Comparison|

oK | Cancel |
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8. Click OK to close the Add Note window and add the note to the plot.

S Parameter Plot1 EMDesign1 ANSYS
2025 R2
0 — — dB(SiPort1,Port1))
\ Setup1 : Sweep1
dB(5(Port1 Port2))
T Setupl : Sweep1
f
T -30 -
-40 —
50 -
o4+
4 6 8 10 12 14 16 18 20

Freq [GHz]

9. Drag the note to a more desirable location. The legend can also be relocated, as
necessary.
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S Parameter Plot1 EMDesign1 ANSYS
HFSS Results Comparison 2025 R2
0
-10
20 -
T -30
-40
= dBi{S(Port1,Port1))
Setup1 : Sweep1
dB{S(Port1,Port2))
Setup1 : Sweep1
50 -
80— ] .
4 [ 8 10 12 14 16 18 20
Freq [GHz]
Note:

Both solutions demonstrate the bandstop behavior over the range of about 10 to 17
GHz. The only significant difference is in the magnitude of the three minimal points
along the traces (at 8.75, 12.5, and 15.2 GHz).

Continue to Adding and Analyzing a Discrete Sweep.

Adding and Analyzing a Discrete Sweep

In HFSS 3D Layout designs, surface current results are only available for the last pass of an
adaptive mesh or for discrete sweeps. Before viewing surface current results from the
conducting layers, follow these steps to define a discrete sweep with results at two frequencies:
one at a low pass-through frequency and one in the middle of the bandstop range.
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1. From the Project Manager window, right-click Setup1 and select Add Frequency
Sweep to open the Add Frequency Sweep window.
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Project Manager 3 x
E--@ Microstrip Filter*
C-é EMDesignl*
@ Circuit Elements
@ Boundaries
[—]@ Excitations
() Port1
) Port2
£ Analysis
----- % Cosim Options (HF55)
o8
l@ Optimetrics
. ..%Sitiara 42 Copy Ctrl+C
,w dB(
M aB( Rename F2
[—]% Field Qverlz
- MeshPle K Delete Delete
& e Properties..,
----- Radiation
i7-[23 Definitions Disable Setup
| Add Frequency Sweep...
Assign Mesh Operation % >
Validate
[ T T T
Properties % Analyze
Name v Submit lob...
Setup Setup Revert to Initial Mesh
Enable Generate Mesh
Solver HFSS Pre-Process Geometry ]
Faszes 10
Percent R... |30 Invalidate Sclutions
Delta 5 0.02
- Export ]
Salution Fr...| 20
Basis Order | Mixed Order €43 Profile...
Max Refin... | 1000000 Convergence...
Uge Max . [S] Matrix Data...
Use Mesh ... Mesh Statistics..,
Mesh Reqi...
Use Parall...
Salver Type | Direct Solve Network Data Explorer
| &l
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2. From the Edit Frequency Sweep window, do the following:
» Select Discrete from the Sweep Type drop-down menu.

Select Single Point from the Distribution drop-down menu.

From the Frequency Sweeps table, enter 4 (GHz) in the Start column.
Click Add Below.
In the new row, enter 14 (GHz) in the Start column.

From the Options area, check the Save fields box.

Edit Frequency Sweep

Edit Frequency Sweep l

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

Sweep Type: | Discrete j

Frequency Sweeps [2 points defined]

Distribution [ start | End | | |

1 |Single Point

4GHz
B soerore  (wee | | |

Add Above | Add Below | Delete Selection | Preview ... |

Time Domain Calculation. ..

Ciptions
Iv Save fields
[ Save radiated fields only

1 IMHz  ~]

Ok | Cancel |

3. Click OK to add the discrete sweep and close the Edit Frequency Sweep window.
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4. From the Project Manager window, expand Setup1 and right-click Sweep2. Then select

Analyze.

Project Manager

=13 Microstrip Filter*
C-é EMDesignl*

@ Circuit Elements

@ Boundaries

[—]@ Excitations

£ Analysis

b % Cosim Options (HF55)
- S setupl
I‘H Sweepl
b
l@ Optimetrics
=13 Results
=-EJ s Paramel

53 Copy

Ctrl+C

;w dB(s({Po
L dBEPe W
[—]% Field Qverlays
=1 MeshFlots
..l Mesh1 -
----- Radiation
-1 Definitions

Rename

Delete

Properties...
Analyze
Disable Sweep Analysis

Results

F2
Delete

Continue to Creating and Animating the Current Overlay.

Creating and Animating the Current Overlay

Follow these steps to create and animate the current overlay.
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1. Return to the design by navigating to Window > Layout.

Window Help
F Mew Window
Cascade Ctrl+0
Tile Horizontally Ctrl+1
Tile Vertically Ctrl+2

- Arrange lcons 1

Close All

1 Microstrip Filter - EMDesign1 - Layout

~ 2 Microstrip Filter - EMDesignl - 5 Parameter Plot] ]

1 ETTR PR T T BT ]

2. From the Project Manager window, right-click Field Overlays and select Plot Fields > J
> Mag_Jsurf to open the Create Field Plot window.
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Praject Manager S
=1 Microstrip Filter*
L4 EMDesign1*
@ Circuit Elements
-[Bf] Boundaries

@ Optimetrics

=1 Results

EQ 5 Parameter Plotl
L..7% dB(s(Port1,Port1))
- dB(S(Port1,Port2))

Vo oo

EE MeshFlots Plot Fields ¥ E »
L Meshl H 5
----- Radiation )
5.2 Definitions Plot Slwave NF Fields » J » Mag_Jsurf
Other » ComplexMag_Jsurf
Vector_Jsurf
Properties Plot Q3D DC R/L Fields » Mag_lvol
Plot Q3D AC R/L Fields > Named Expression... ComplexMag_vol
Plot Q3D CG Fields » Marker y Vector_hvol
Plot Q30 DC R/L Thin Conductor Fields >
X
Plot Mesh... i
Ta  Modify Plots...

'@ Modify Plot Attributes...

L)
v

Animate...
Set Plot Defaults...

Open...
Save As...

W 0O KP

Delete Plot...

Calculator...

7

3. From the Create Field Plot window, do the following:
+ Select Setup1 : Sweep2 from the Solution drop-down menu.

» Ensure 4Ghz is selected from the Freq (i.e., frequency) drop-down menu and Mag_Jsurf
is selected from the Quantity list.
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« Under the Nets and Layers tab, check the Trace and GND boxes.

Create Field Plot

[ Specify Mame |Mag_Jsuﬂ1 Fields Calculatar . |
I~ Specify Folder |.Jsurf J Categon: Im
Design: EMDesignil Quantity
Contexst Mag E
Solution: | R0 R SggﬂlféMag—E
Mag_H_
Field Twpe: |Fields J Sggﬂlmeag_H

Intringic % ariables Complextdag Jsurf
Vector_Jsurf
Freq |4GHZ ﬂ Mag_Jwal
Conplextd ag_Jwal
Phase - Vector_Jval

Vector_RealPaynting
Surface_Lozz Density
Wolume_Lozs_Density

Temperature
Save dg Default : [~ Plat on surface only

Mets and Layers ]

=]
<nodayer> [
- |rrace [v
ET r
e 2

[ Show nets selected

Met filter:

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

Jsurf [A/m]
Max: 202 369
210
I 189
168
147

126
105
84
63
42
I 21
0
Min: 0111
z
Y
A

5. From the Layout tab, double-click in the current plot overlay legend to open the (Jsurf)
plot settings window.
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[Microstrip Filter] EMDesignl -- Jsurf et

Color map lScaIe ] Markerﬂ-‘-rrc-w] Plats ]

Type

" Uniform |

" Ramp |

{* Spectrum Rainbow j

Save as default |

W Feal time mode | Cloze

6. Select the Scale tab and do the following:
a. Enter10in the Num. Division field.
b. Select Log to produce a logarithmic scale.
c. Select Automatic from the Type drop-down menu.
d. Enter2inthe Precision field.

Analysis and Post-Processing 2-34
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: Microstrip Filter

e. Click Apply to save changes.

[Lowr Pass Filter] EMDesignl -- Jsurf >

Colormap Scale ll"-ﬂarkerﬂ-'-rmw] Flots ]

Mum. Division |21 Save as default

= Auto Min: | 0.100
* |Jse Limits Max: |26.000

(" Specify Values |

[ dB Units | A_per_m -

" Linear *+ |og

Auto Scale Options
[ 4 digits

-

Mumber Format
TWE:'MDmatic - | Width: |5
Precision: |3

v Real time mode | Llose |

7. Close the plot settings window.
8. From the Layout Editor, Zoom, Rotate, or Pan using the standard Layout Editor
controls.
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Jsurf [A/m]
Max: 202.37

202.37
l 95.48
4505

21.26
10.03
473
223
1.05
0.50
0.23
011
Min:  0.11

9. From the Project Manager window, expand Jsurf. Then right-click Mag_Jsurf1 and
select Modify Plot to open the Modify Field Plot window.
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Project Manager
E|-- Microstrip Filter* Jﬁurf [NI’I"‘
L4 EMDesignl*
@ Circuit Elements Max: 202.3
@ Boundaries p
=53] Excitations 2023
@ ports 95.4
L) Port2
=988 Analysis 450
----- Q‘.‘a Cosim Options (HFS5)
54 Setup1 21.2
- faor Sweepl
-} Sweep2 10.0
l@ Optimetrics L
=-FF Results 4.73
E@ 5 Parameter Plotl 2 27
i dB(S(Port1,Port1))
..} dB(S(Port1,Port2)) 1.01
[—]ﬁ Field Qverlays
E@ MeshPlots 0.5(
i fe.dd Meshi A
- Jsurf 0.23
E....DO. N 11
----- Radiation Rename F2 |
-] Definitions K Delete Delete
Modify Plot... Ik
Export Plot...
S S S B e Animate...
Properties
~  Plot Visibility
MName Value Reassian
49
Name Mag_Jsur Select Assignment
Solution Setupl : Sweep? e

10. From the Modify Field Plot, do the following:
e Select 14GHz from the Freq drop-down menu in the Intrinsic Variables area.

» Click Apply.
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Maodify Field Plot

[ Specify Name ||"-"|EEI_JSUTH Fields Calculator .. |
[ Specity Folder |.Jsurf J Category: | Standard A
Dezign: EMDesignl Lluantiby
Contest Mag_E
& clutian: : Complextd ag_E
alutiar: |Setup1 : Swespd j “ectar E
Mag_l—l_
Field Type: |Fields J Szgﬂe LMﬂg_H

Intrinzic W ariables Complexbd ag_Jsurf
Wector_Jsuf
Freq | 14GHz j Mag_Jval
Complextd ag_Jwal

FPhaze j Wectar_Jwal

Wector_RealPoynting
Surface_Lozz_Density
Yolurme_Lozs_Density

Save Az Default | Temperaturs

| Done Cancel
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11. Click Done to close the window and return to the Layout Editor.

Jsurf [A/m]
Max: 447.08
44708
l 140 .46
4413
13.86
4.36
1.37
- 043
014
0.04
0.01
0.00
Min:  0.00

12. From the Project Manager window, right-click Mag_Jsurf1 and select Animate to open
the Create Animation Setup window.
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Project Manager o x
=-5¢] Microstrip Filter* Jsurf [N
=i EMDesignl*

@ Circuit Elements Max: 447
@ Boundaries

[_]@ Excitations 44
e @ Partl 14[

98 Analysis

o % Cosim Options (HFSS)
2P setupl
IH Sweepl
- fee Sweep2
l@ Optimetrics
=-F# Results
2B S Parameter Plot1
.. dB(S(Port1,Port1))
..} dB(S(Port1,Port2))
EI% Field Overlays
EI@ MeshPlots
i, Meshl
&P Jsurf
----- Radiation Rename k2
-7 Definitions  Delete Delete

[1]
- o~
w B

coeoe A

Modify Plot...

Export Plot...

Bt e e T T T T Animate...
Properties

«  Plot Visibility

Mame Yalue

Reassign
MName Mag_Jsurf1

Select Assi t
Solution Setup1 - Sweep? elect Assignmen

13. From the Create Animation Setup window, ensure the following settings were selected
by default:

« Single variable and Phase are selected from the drop-down menus.
* 0deg is entered in the Start field.

» 170deg is entered in the Stop field.
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« 17 is entered in the Steps field.

Create Animation Setup x

M ame: |.-'5‘-.nimatil:|n'| Dezcrption: |

Swept Varable(s) l Design Paint ]

|Single varizble > [ -

Start: |D\:|eg

Stop:  |170deg

Steps: |1 7

Cancel

14. Click OK to close the Create Animation Setup window and open the Selection
Animation window. The only available option (i.e., Animation1) is selected by default.
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B Select Animation e
Animation] [Swept varable Phase] New,.
Edit...
Delete
Ewport...

15. Click Animate to close the Select Animation window, open an animation control panel,
and start the animation in the Layout Editor.

Animation: Animaticni — >

Speed
Frame: 10. Phase = 90deg BT
Close
Label:
Background: Font ¥ Show
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Getting Started with HFSS™ 3D Layout: Microstrip Filter

16.

17.

18.
19.

Note:

The current at Port 2 remains relatively low throughout the animation. This is
expected.

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

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

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

Before continuing, navigate to the Project Manager window. Then right-click Mag_
Jsurf1 and select Plot Visibility to remove the adjacent check mark and hide the overlay.
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Getting Started with HFSS™ 3D Layout: Microstrip Filter

Project Manager 1 x
El-- Microstrip Filter* Jsurf [Nr
£ EMDesignl®
@ Circuit Elements Max: 527
@ Boundaries
=-{E3] Exditations 527
() Port1
@) Port2 162
[—]ﬁ Analysis 50
- % Cosim Options (HFSS) .
-4 Setup1 15)
- faor Sweepl
-} Sweep2 4.
l@ Optimetrics
=1-F# Results 1.4
EI@ 5 Parameter Plotl 0.4
:‘w' dB(5(Porti,Parti)) .
..} dB(S(Port1,Port2)) 0.1
EI% Field Overlays
EI@ MeshPlats 0.(
i lesfh Meshl
- Jsurf 0.(
& R
----- Radiztion Rename F2 f
() Definitions ¥ Delete Delete
Modify Plot...
Export Plot...
i e s s T T D D
Properties
~  Plot Visibility I},
Mame Walue )
Reassign
MName Mag_Jsurf1 )
Solution Setupl : Sweep2 oelect Assignment -

Continue to Creating and Animating an E Field Overlay.
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