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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 (e.g., “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 con-
tains 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 "

@ 8¢

® |1
= [

This instruction means click Interface Ground from the Layout tab. An image of the com-
mand icon, or a partial view of the ribbon, is often included with the instruction.
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* The menu bar (located above the ribbon) is a group of the main commands of an applic-
ation 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 typ-
ical 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
From the user interface, press F1 to open the help specific to the active product (design type).

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: Slot Fed Patch Antenna guide to cre-
ate and define a multilayer structure (consisting of three copper and two dielectric layers), define
its ports, then set up and analyze the design as a planar EM solution with a frequency sweep.
The model pass filter model consists of three copper and two dielectric layers). The user will
need to define the layers, draw the model, define the ports, and set up the solution. After solving
the model, the user will create a return loss report and add a marker from the trace, view surface
currents, and the radiation pattern (2D gain plot and 3D gain pattern).

The following figure is an illustration of a typical model representing a slot coupled patch
antenna.

The equivalent HFSS 3D layout of the model consists of the layers shown in the following cross-
section:

| Patch (Signal) |

Sub1 (Dielectric) ! 0.16em
| Slot (Ground) |

Sub2 (Dielectric) ! o0.16cm
| Feed (Signal) |

And finally, the following is a view of the HFSS 3D Layout model build:

Create the Layout 1-1
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Set General Options

Before creating the bandstop filter, follow these steps to ensure the default unit of length meas-
urementis setto cm.

Note:

Define general settings before adding an HFSS 3D Layout Design element to a pro-
ject. The general options control the default settings when the design type is added. To
change default settings after a design has been added to the project, from the Layout
tab, select Layout Settings.

J» VRMs (] HFSS Extents - P-

% Pin Groups  [Eo List ==
Layout

, Workflow - Settings

Create the Layout 1-2
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1. Open the Options window by doing one of the following:

* From the Desktop ribbon, click General Options.

|
e
|

General

Options

» From Tools, select Options > General Options.

Tools  Window Help

Edit Libraries ¥ Unds —
-

i (¥ Redo
Run Script...
oo s HF55 Q30 Circuit  EMIT]
Pause Script A Delete - - -

Record Script To File...

Record Script to Project...
Open Command Window
Password Manager...

Debug Legging...
Stop Debug Logging
Options » General Options...

Keyhoard Shortcuts... 1t%  HPC and Analysis Options...
External Tools...

Export Options Files...

[( Show Queued Simulations
BB  Edit Active Analysis Configuration...

Import Array from Table..,
Job Management *

Chip Model Analyzer (CMA)
Layout Links...

SPISim

FilterSolutions

Metwork Data Explorer
PEmag...

Create the Layout 1-3
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2. If appropriate, expand the General group.

Options
= M] A N
Desktop Configuration Product Licensing
Project [v Use Electronics Pro, Premium, Enterpri duct licensi
. " prise product licensing
Miscellaneous
User Interface
Directories Desktop Configuration
3215':35 UP;;fﬂrmance Set targeted configuration: |,b.|| ﬂ
Remote Analysis Custom Menu Set: |Default j
Component Libraries Options
20 Extractor Schematic Environment: |Circuit j
Circuit Design
Circuit MetList Design Mew Project Options
EMIT When creating a new project:
HFS5
HFS5 30 Layout {” Insert a design of type: |@ HESS J
Icepak {* Don'tinsert a design
Maxwel 20
Maxwell 3D Save Options
Mechanical
Q3D W Do Autosave
'RI":J;DI;EH der Autosave interval: ’? edits
30 Modeler
Layout Editor Beta Options. ..
Machines
Model Editor
1 Metlist & Serint Friitar N
Ok | Cancel

3. Select Default Units.

Create the Layout 1-4
Ansys Electromagnetics Suite 2024 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: Slot Fed Patch Antenna

[+ Metlist & Serint Fditor

Options
[E General A
Desktop Configuration L= I
Project |mm ﬂ |GHz ﬂ
Miscellaneous Angle —
User Interface
Directories ||:Ieg ﬂ |m'u'u' ﬂ
Desktop Performance Time Voltage
|ns ﬂ |m'u' ﬂ
Remote Analysis
Component Libraries Options Temperature Current
2D Extractor cel - mA -
Circuit Design
Circuit MetList Design Torque Speed
EMIT MewtonMe « m_per_sei ¥
HFSS _
HFS5 30 Layout Mag Flux Density Mass
Icepak tesla - m
Maxwel 20
Maswel 30 Pressure Conductance
Mechanical |n _per_me ﬂ |m5ie ﬂ
Q3D
RMaxprt
Twin Builder
30 Modeler
Layout Editor
Machinges
Model Editor
W

Resistance

ohm A

Inductance

nH il

Capadtance

pF %
Farce

newton  *

.

Angular Speed

rpm W

Mag Field Strength

A_per_me ¥

e
<7}
)
&
T

bps A

]

Cancel

4. Select cm from the Length drop-down menu.
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Options

[E General
Desktop Configuration
Project
Miscelaneous
User Interface
Directories
Desktop Performance
Default Units
Remote Analysis
Component Libraries Options
2D Extractor
Circuit Design
Circuit NetList Design
EMIT
HFSS
HFSS 3D Layout
Icepak
Maxwel 20
Maxwel 30
Mechanical
Q3D
RMxprt
Twin Builder
30 Modeler
Layout Editor
Machinges
Model Editor
[+ Metlist & Serint Fditor

Length Frequency
- [ -
Angle Power

||:Ieg ﬂ |m'u'u' ﬂ
Time Voltage

|ns j |m'l.-' ﬂ
Temperature Current

cel - mA hd
Torgue Speed

MewtonMe m_per_se: v
Mag Flux Density Mass
tesla - ka -

Pressure Conductance

|njer_meﬂ |m5ie ﬂ

Resistance

ohm A

Inductance

nH il

Capadtance

pF v

Farce

.

newton  *

Angular Speed

rpm W

Mag Field Strength

A_per_me ¥

e
<7}
)
&
T

bps A

]

Cancel

5. Click OK to close the Options window.

Enabling Legacy View Orientation

The instructions and examples in this guide use the legacy view orientation scheme, rather than

the controls introduced in release 2024 R1. Complete these steps to enable the Legacy View
Orientation and avoid any confusion.

Create the Layout 1-6
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1.

Navigate to Tools > Options > General Options to open the 3D Ul Options window.

Tools  Window Help

Edit Libraries 4
! il ﬁ ﬂ ﬂ
) Library Tools 4 @ colorby -
Project Tools g +t Grid
Toolkit ¥ jupport
Run Script...

Record Script To File...
Record Script to Project...

Open Command Window
Password Manager...

Debug Logging...

Options 4 General Options...
Keyboard Shortcuts... ity HPC and &nalysis Options...

External Tools...
Export Options Files...

Show Queued Simulations

B =

Edit Active Analysis Configuration...
Import Array from Table...
Job Management L4

Calibration Wizard

Diagnostics 4
Chip Model Analyzer [ChA)

Layout Links...

SPISim

Filtersolutions

Metwork Data Explorer

PEmag...

Expand General and select User Interface.

Check the Enable Legacy View Orientation box. When the user has completed the Get-
ting Started Guide, they should return to Options window and uncheck the Enable
Legacy View Orientation box.

Create the Layout 1-7
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Opticns

[E General
Desktop Configuration
Project
Miscelaneous
Directories
Desktop Performance
Default Units
Remote Analysis
Component Libraries Options

2D Extractor

Circuit Design

Circuit Netlist Design

EMIT

HFS5

HFS5 30 Layout

Icepak

Maxwel 20

Maxwel 30

Mechanical

Q30

RMxprt

Twin Builder

30 Modeler

Layout Editor

Machines

Model Editor

Metist & Serint Fritor

[#

#FFEFFEBEBEEEBBB

General
[ Show Message Window on new messages
I¥ Ensure that new messages are visible in the Message Window Tree

[ show Progress Window when displaying progress bars

Project Tree Visualization Options
[¥ Emphasize active command context (menu and toolbars)

I¥ Change icon when selection does not match active window
Mote: Single dick icon to launch corresponding window if available

| Expand Project Tree on Insert

Display Options
Maximum MNumber of Significant Digits a
Color scheme: Classic ﬂ

[¥ Enable Legacy View Navigation

[ Show welcome message at startup

[ ]

Cancel

4. Click OK.
Continue to Insert Layers.

Inserting Layers

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

Create the Layout 1-8
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1.

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

Lit

] - EMDesign -
§ [Eratch .
Simulation Results Autor

ﬁ Layers dialog
Open layers dialog

Create the Layout 1-9
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Note:

Alternatively, from Layout, select Layers.

Layout HFS55 3D Layout Tocls Window Help

BR List..
ﬁ Layers...

Mets ¥

Push Down
Pop Up

Place Design...
Snap 3D

Connect Pins...

@,’ Cutout

[BETA] Generate Suggested HFSS Regions for Slwave
Group into Subdesign
3D Component Definitions

Import *

Export »

Craoss-Probe Schematic Ctrl+K
% Settings...

Grid settings...
Draw HFS5 Air Box

REaE

Draw Ports/Sources

YiaStyles...
PinStyles...
Line Styles...
Text Styles...

Export to Slwave with Alinks

fm Measure

Erase Measurements

2. Inthe Edit Layers window > Stackup area, select Overlappingfrom the Type drop-down
menu.

Create the Layout 1-10
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Stackup

Type: | Laminate j
Laminate

LInits:

QP ]

Multizone [Beta]

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

Layer Zone
Insert above...
Insert below...

Remowve

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

Add Stackup Layer x

M arne:; || ] |
Type: | gignal ﬂ Cancel |

Thickneszs: |Elmm

b aterial: | COpper ﬂ

a. Enter Feed in the Name field.
b. Ensure signal is selected from the Type drop-down menu.

c. Click OK to close the Add Stackup Layer window add the new layer to the table in
the Edit Layers window.

Note:

The material copper is automatically assigned to signal layers.

Create the Layout 1-11
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5. Check the Rough box in the Analysis area.

Analysis
| Btch

[+ Rough
Huray |

[ Solver

Note:

The Rough attribute indicates the surface roughness of the conductors is taken
into account when approximating the impedance of the signal traces.

6. Right-click the Feed row and select Insert above to open a new Add Stackup Layer win-
dow.

Insert above...
Insert below...

Insert signal above
Insert signal below
Insert dielectric above
Insert dielectric below

Remove

Lock

Merge Dielectrics...

7. Inthe Add Stackup Layer window, do the following:
a. Enter Sub2 in the Name field.
b. Select dielectric from the Type drop-down menu.
c. Enter 0.16cm in the Thickness field.

Create the Layout 1-12
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d. Click OK to close the Add Stackup Layer window add the new layer to the Grid
Control Table.

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

Material | Thickness

FR4 epoxy

9. From the Select Definition window, select Rogers RT/duroid 5880 (tm) from the list of
library materials. Then click OK to close the Select Definition window.

Create the Layout 1-13
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Select Definition X

Materials | Matera iters

—Search Parameters
Search by Name Search Criteria Libraries | Show Project defintions | Select all ibraries
I (% byName  byType { by Propety | [jsys] Materials =
S earch | IHeIative Pemittivity j
Relative Relati
/ MName Location Origin Type Pemitivty Pemes
Rogers RO3203 tm) SysLibrary Materials Diglectric 302 1
| Rogers RO3210 ¢m) SysLibrary Materials Diglectric 10.2 1
| Rogers RO4003 tm) SysLibrary Materials Diglectric 3155 1
| Rogers RO4232 tm) SysLibrary Materials Diglectric 32 1
| Rogers RO4350 ¢tm) SysLibrary Materials Diglectric 166 1
| Rogers RT/duroid 5870 fm) SysLibrary Materials Diglectric 233 1
| Rogers RT/duroid 5880 ﬂrn} iject Materials Diglectric 1
Rogers RT/duroid 6002 ﬂrn} SysLibrary Materials Diglectric 1
| Rogers RT/duroid 6008 fm) SysLibrary Materials Diglectric 615 1
| Rogers RT/duroid 6010/6070LM ¢m) SysLibrary Materials Diglectric 10.2 1
| Rogers TMM 10 ¢m) SysLibrary Materials Diglectric 92 1
? Roaers TMM 10 tm) Svslibrary Materials Dielectric 38 1 - v
View/Edt Materis.. Add Materil... Clone Materals) Remove Materialy) | Erpotto Lbray... |

oK | Cancdl | e |

10. Right-click the Sub2 row and select Insert above to open a new Add Stackup Layer win-
dow.

Create the Layout 1-14
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11.

Insert above..
Insert below...

Insert signal above
Insert signal below
Insert dielectric above

Insert dielectric below

Remove

Lock

Merge Dielectrics...

In the Add Stackup Layer window, do the following:

Enter Slot in the Name field.

Select signal from the Type drop-down menu.

Click OK to close the Add Stackup Layer window add the new signal layer to the

a.
b.
C.

table.

12. Check the Negative box in the Attributes area.

Attributes

E—
v Megative

T

8
_j_ 60%

Create the Layout 1-15
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Note:

The Negative attribute indicates the conductor is present everywhere except
where an object is drawn. The layer is an infinite ground layer, and the conductor
is removed in the area of a drawn shape.

13. Ensure the Rough box in the Analysis area is not checked.

Analysis
[ Etch

[ Rough
Huray |

[ Solver

Note:

The Rough attribute indicates the surface roughness of the conductors is taken
into account when approximating the impedance of the signal traces, but surface
roughness is ignored for ground layers. Deactivating the Rough attribute pre-
vents a warning to that effect from appearing during model validation and solu-
tion setup.

14. Right-click the Slot row and select Insert above to open a new Add Stackup Layer win-
dow.

Create the Layout 1-16
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Insert above..
Insert below...

Insert signal above
Insert signal below
Insert dielectric above

Insert dielectric below

Remove

Lock

Merge Dielectrics...

15. Inthe Add Stackup Layer window, do the following:
a. Enter Sub1 in the Name field.
Select dielectric from the Type drop-down menu.
Enter 0.16cm in the Thickness field.
Select Rogers RT/duroid 5880 (tm) from the Material drop-down menu.

®© o o U

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

16. Right-click the Sub1 row and select Insert above to open a new Add Stackup Layer win-
dow.

Create the Layout 1-17
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Insert above..
Insert below...

Insert signal above
Insert signal below
Insert dielectric above

Insert dielectric below

Remove

Lock

Merge Dielectrics...

17. Inthe Add Stackup Layer window, do the following:
a. Enter Patch in the Name field.
b. Select signal from the Type drop-down menu.

c. Click OK to close the Add Stackup Layer window add the new dielectric layer to
the table.

18. Check the Rough box in the Analysis area.

Analysis
[ Btch

[+ Rough
Huray |
[ Solver

Create the Layout 1-18
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19. From the Layer area, choose Select all from the drop-down menu.

Layer

Insert above...

Insert below ...

Remove

Select all

Select dielectric
Select signal
Select via

20. 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 (wire frame).

Attributes

Create the Layout 1-19
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21. The Edit Layers window should now match the following example.

Prmary
Display Stathup
(¥ Stackuplayers Tipe Ol = [atth

(" Non-stackup layers

( s Uns. e i

g

B | % | Name | Type | Motenal | Thckness | Ech | Rough | Sobver | Lower | Upper | Evalusted Lower | Evaluated Upper | Transpatency
(g P gl opper |fem B3 § 0 05 03m

dielel. Rogers . 016em l (em 032m 01em 03kem ‘ 4

] |dieect. Rogers... 016em l (em  (0%6em Oem 01em

gim|o(nje

gaaaq

agaagaas fha | | [en 10 | |
0008885 swope oo || JJ en Ve Den 0tim
IR

qgagad

sipal (copper [bem l | B fen m n

Clat

i

nsertabave. ot selecied
Vibiy | -Atntutes hnalsis
Insert balow o
VE Il
r

Remae L ]‘ Vo £l
W Natenal M| VI [l

Fo | TH

vl _J_ w
Thicknass o
Tophotom nether v Feod

Tota height 032em

App\yandC\osel Apply ‘ Close |

22. Click Apply and Close.

Continue to Draw Feed Line.

Drawing a Feed Line

Complete these steps to set the chosen working layer and draw the first object (i.e., a feed line).

Create the Layout 1-20
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1.

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

] - EMDesign1

iy

§ |EmEraten

- |

!. - | Patch
I Sub1

it SI:ISII::ut

I s b2

1 x

I F At

I ' easures
i Excam p I 5lvwave Regions

I Errors
I 5y mbols
[ Fostprocessing
I Crutline

Zq

omati

Note:

Alternatively, select Feed in the Layers window.

Measures

Emars
Symbols

-
=
=
=
=
.

Qutline

Layers o =
[v Show Dielectri::s| ﬂ
B o me 8 5
i~ Patch OxXVWFWVIV
- BEVVVFW
- [(xEVVIVWW
- BEVVVVV

Slwave Regions

Postprocessing

OFRVVFFWF

EENEON
MNER X AR E

Layers
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2. Fromthe Layout tab, click Draw line.

= < 1|/ |® 1
O R 8=
=} Draw line
Draw line primitive

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. Type -5 in the field.

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

-5.0000 of Delta ¥ -4.9064 Delta ¥ 10,8584

5. Press Tab until the cursor moves to the Delta X coordinate field. Type 7 in the field.

6. Press Tab to move the cursor to the Delta Y coordinate field. Then type 0 in the field and
press Enter to complete the ground plane.

20000 |y 0.0000 | peajta X 70000 | pefta ¥ 0.0000

7. Press Enter again to finish the line.

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

a. Enter 0.495 in the LineWidth row Value field.
b. Select cm from the Unit drop-down menu in the LineWidth row.
c. Ensure Flat is selected from the StartCapType drop-down menu.
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Properties 3
Mame | Value | Uit |E'u'aluateu:| WValue

Type line

Mame line_1

LockPosti... [

Flacement... Feed

Met —

LineWidth | 0.435 cm 0.495cm

Megative [

BendType |Comer
StartCapT... Flat
EndCapTy...|5ame as Start

Totallength |7 cm Tom
PtD 5.0 cm -Bem |, Oem
Pi1 2.0 cm Zom , Oom

Footprint

Continue to Add Excitation (Port).
Adding an Excitation (Port)

Complete these steps to create an edge port.
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1. Right-click in the Layout Editor and choose Select Edges.

h Select 0
Select Handles H
“my Select Edges E
Cycle Selection B
Unselect All Ctrl+5Shift+A
List Selection...
Push Down
Pop Up
Place Design...
Snap 3D
Connect Pins...
Port »
Boundary »
DCIR H
Interface »
Mets »
Compenents »
30 Compeonents ¥
Layout Components *
IC Sub-Design -]
Padstack...
Footprint...
View »
Draw *
Edit H
Copy Image
HF55 30 Layout Properties *

The cursor appearance changes to indicate it is in edge-selection mode.
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X

2. Click the left edge of the model to select it.

3. From the Layout ribbon tab, click Create edge port.

-1 LD @2 ¢ Do B
L |~ | ® I %G EF
p | 2" | = @2 0 B

U:. Create edge port

Create edge port from current edge
selection

The port is added to the drawing in the Layout Editor (default name, Portn) and in the Pro-
ject Manager window (i.e., from the Project Manager window, expand the Project Tree
> [active design folder] > Excitations). Do not deselect the port.

Fort1
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4. From the Properties window, select the EM Design tab.

Properties 3
MName | Value | Uit | Evaluated Value A
Port Port1
Boundary ... |Port
Reference | Slot
Impedance 50 ahm Rlohm
Magnitude |1 W W
Phase 0 deqg (deqg

Renomalize | [w
Renomali... |50+ 0 ahm R0ohm + Oi ohm
Deembed... [

PlanarEM

Type Single St...

PortSalver [w

Deembed [v

Deembed ... |0 cm Oem
lgnore Ref...| [

HFSS

HFS5 Type Gap
Mrertatinn | Vertieal ~

Param Values ] Footprirt W

Note:

There are PlanarEM-, HFSS-, and HF SS-PI-specific port properties. For an EM
Design, run either a Planar EM simulation or an HFSS simulation. Specific prop-
erties can be assigned to the port depending on the solver used (i.e., select Gap,
Wave, or Circuit port for an HFSS simulation.)

Continue to Draw Slot.

Creating a Draw Slot

Complete these steps to create the second object (i.e., a draw slot).
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1. From the Layout tab, select Slot from the Active Layer drop-down menu.

M] - EMDesign1 - (
i |I:IFEEd '|

e v [ Patch
- I b
t S sub? pmat

O Feed

I easures
Examy I 5lwave Regions

I ot

I Errors

I 5y mbols

[ Fostprocessing

N O utline

Fi

2. From the Layout tab, click Draw line.

A% | L|®@| ¢
ma A R|S]NO L
ORn| [sli=
‘:‘]‘JDrawIine
Drraw line primitive

w

. Press Tab to move the cursor to the X coordinate field at the bottom of the Layout Editor.
Enter 0 in the field.

Press Tab to move the cursor to the Y coordinate field. Then type -0.7 in the field and
press Enter.

&

X 0.0000 07 Delta X: Bl Delta ¥: =i

o

Either press Tab until the cursor moves to the Delta X coordinate field or move the cursor
to the field, click inside it, and enter 0.

6. Press Tab to move the cursor to the Delta Y coordinate field, Then type 1.4 in the field and
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press Enter to complete the ground plane.

X 0.0000 . 07000 pejta x: 0.0000  peitay: 14

7. Press Enter again to finish the line.

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

a. Enter 0.155in the LineWidth row Value field.
b. Select cm from the Unit drop-down menu in the LineWidth row.
c. Ensure Flat is selected from the StartCapType drop-down menu.

Properties o =
Mame | Value | Linit |Eua|uateu:| Walue

Type line

Mame line_3

Lock Postti... [

Flacement... Slot

Met —

LineWidth | 0.155 cm 0.155cm

Megative [

BendType |Comer
StartCapT... Flat
EndCapTy...|Same as Start

Totallength | 1.4 cm 1.4cm
Pt0 0407 cm Jem , -0.7cm
Pi1 0.0.7 cm Jcm |, 0.7cm

Footprirt

Port1
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Continue to Draw Patch.

Creating a Draw Patch
Complete these steps to create the third object (i.e., a draw patch).

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

] - EMDesign1 - (

§ |[TFeed |
't . T
[ 5 b

t | m—
I Sub?
O Feed
I I easures
Examy I slwave Regions
I F ot
I Errors
I =y mbols
[ Postprocessing
I Cutline

2. From the Layout tab, click Draw rectangle.

omat

@ | ¢
1

[ Draw rectangle
Drraw rectangle primitive

3. Press Tab to move the cursor to the X coordinate field at the bottom of the Layout Editor.
Enter -2.0 in the field.

4. Press Tab to move the cursor to the Y coordinate field. Then type -1.5 in the field and
press Enter.

X 30000y, 17000 pepta x: 40000 pepary: 3.0
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5. Either press Tab until the cursor moves to the Delta X coordinate field or move the cursor
to the field, click inside it, and enter 4.0.

6. Press Tab to move the cursor to the Delta Y coordinate field, Then type 3.0 in the field and
press Enter to complete the ground plane.

20000 |y 1.5 Delta X 20000 | papta ¥ 2.2000

7. Press Enter again to finish the line.

Porti

Continue to Set Up Solution and Analyze.
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2 - Set Up Solution and Analyze

This chapter contains the following topics:

+ Set Up a Planar EM Analysis

* Create Return Loss Report
Add and Analyze a Discrete Sweep

* View Surface Currents

Create Radiation Pattern
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Setting Up and Solving a Planar EM Analysis
Complete these steps to add a Planar EM analysis to the project, then validate and solve it.

1. Open the PlanarEMSetup window by doing one of the following:
¢ From the Simulation ribbon tab, click PlanarEM (i.e., Add Planar EM Solution

Setup).
L | ¥
HF55 Slwave DCIR EMI PlanarEM Optimetrics  Validate Analyze
- -
Simulation Results Automation Ansys Minerva

b X _ Add Planar EM Solution Setup
[ * | Slot# E ) i | - Layoy
nsert a Flanar :‘I-‘l COIUtIor

el for arcuit analy

« Right-click Analysis in the Project Manager window and click Add Planar EM

Setting Up and Solving a Planar EM Analysis 3-1
Ansys Electromagnetics Suite 2024 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: Slot Fed Patch Antenna

Solution Setup.

Project Manager I X

=[] slot Fed Patch Antenna Example
- & EMDesignl
EI Circuit Elements
ﬁ Boundaries
=123 Excitations

« ¢ [IETER

* | Slot Fed Patch Ant]

4 Design' Paste Ctrl+V

g Dm'”;["" Add HFSS Solution Setup ... ;
Ri

T FSI: ; Add HF5S Custom Setup ...

% Radiane BB Add Planar EM Solution Setup ...
% 23 Definitions =~ Add Slwave Solution Setup ..
® Add Slwave DCIR Solution Setup ..
@ Add EMI Scanner Setup ..
# Add DDR Wizard Setup
Add Nexxim Solution Setup... 2
Add Nexxim Solution Options ...

i Analyze F10
Generate Mesl
validate >olutions
% Browse Solutions...
¥, Clean Up S0

“ Import Solution...

Update Menu
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* From HFSS 3D Layout, select Solution Setup > Add Planar EM Solution Setup.

HF55 30 Layout  Tools  Window Help
Design Settings... BB scve ol -
S E EEAnalysis Config
e alidate Analyze  HPC
A4 Port Excitations... Options
Differential Pairs
Reorder Matrix...
Solution Setup * Add HF55 Selution Setup... *
Optimetrics Analysis , B Add Planar EM Solution Setup...
EI HESS Extents L+  Add Slwave Solution Setup ...
B Lt E Add Slwave DCIR Selution Setup ..
& Validation Check.. E Add EMI Scanner Setup ...
@ R r Add Mexxim Sclution Setup... »
] Edit Notes Add Mexxim Sclution Options ..
By Analyze F10 Add Frequency Sweep...
rﬁﬂg Tune... Pre-Process Geometry »
submit Job... Co-Simulation Options...
N— ,
Hﬁ’ﬁ Layout Editor
Schematic H
El Estimate...
= CloseEditors
Convert Geometry to Vias...
Select In Layout
Set Ternperature
Design Properties...
Design Passed Parameters...
Design Datasets...
Toolkit H

2. From the PlanarEMSetup window > Mesh Selection area, do the following:
* Ensure Fixed Mesh is selected.
» Enter 2.5 in the Solution Frequency field.
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¢ Check the Use edge mesh box.
+ Select Absolute edge length and enter 0.1cm in the field.

PlanarEMSetup >

General Opnons| Advanced | Advanced Meshlng| Snr'ﬂar| Defaults

Setup Name |F’IE|nE|rEMS+_'1up1

[+ Enabled

Mesh Selection

| Fixed Mesh Standard Adaptive | Advanced Adaptive |

Solution Fraguency [225 [GHz |

[+ Use edge mesh

( Edge mesh length ratio:
(8 Absolute edge length 0.1em

Use Defaults |

HPC and Analysis Options..

3. Click OKto close the PlanarEM Setup window and open the Edit Frequency Sweep win-
dow.
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Edit Frequency Sweep x

Edit Frequency Sweep | Interpolation

Sweep Name:  |SICTTal [+ Enabled

Sweeap Type: | Interpaolating ﬂ

Frequency Sweeps [401 points defined]

Distribution Start End

il Linear Step

Add Above Add Below Praview ...

Time Domain Calculation...

0K Cancel

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

5. Select Linear Count from the Distribution drop-down menu in the first row of the Fre-
quency Sweeps table.

6. Enter the following parameters in the first row of the Frequency Sweeps table:
e Enter 1 (GHz) in the Start column.

¢ Enter 3.5 (GHz) in the Stop column.

e Enter 201 in the Points field.
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Edit Frequency Sweep

Edit Frequency Sweep | Interpolation

Sweep Name: [Sweep] [+ Enabled

Sweeap Type: | Interpaolating ﬂ

Frequency Sweeps [201 points defined]

| Distribution Start | End
J Linear Count 1GHz 3.5GHz t 201

Preview ...

Time Domain Calculation...

0K Cancel

7. Click OK to finalize the interpolating sweep and close the Edit Frequency Sweep win-
dow.

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

v % Syl

Validate Analyze HPC
Options

J Validate Design
Validate current design fo

Consistency
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9. When the validation check is complete, click Close.

Validation Check: Slot Fed Patch Antenna Example - EMDesign >
«" Stackup
Q/ EmMDesign1 " Materials
& Mesh
o « VYias
Validation Check completed. « Circuit Elements
o Cawvities

« Excitations
& Solve Setups
« Dptimetrics

Close

10. Torunthe Planar EM analysis, do one of the following:

« From the Simulation tab, clickAnalyze.

J % EE_E Active: Loca v
E mﬁ."a ysis Config

Validate Analyze HPC
Options

Anal
MDesign % nalyLe -

¢ From HFSS 3D Layout, select Analyze.
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HFS5 30 Layout | Tools  Window  Help
Design Settings...

Add Subcircuit >

A4 Port Excitations...
Differential Pairs
Reorder Matrix...

Solution Setup *

Optimetrics Analysis b
HF55 Extents...

List...

Validation Check...

Geometry Check...

Edit Motes...

Analyze F10
Tune...

Submit Job..,

o i i B & [l o

Results b

Hﬁ’ﬁ Layout Editor

Schematic -]
E| Estimate...
B CloseEditors

Convert Geometry to Vias...

Select In Layout
Set Ternperature

Design Properties...
Design Passed Parameters...

Design Datasets...

Toolkit ¥

* From the Project Manager window, expand the Project Tree > [active design
folder]. Then right-click Analysis and select Analyze.
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Project Manager b X

= [7] slot Fed Patch Antenna Example
- & EMDesignl
1] Circuit Elements
& Boundaries
@ B3] Excitations

« & (XN

' ITlSlutFethtdlAntJ

4 Design \ Paste Ctrl+V
@optimet 454 HESS Solution Setup .. >
(3 Results

By Fleld Ov Add HFSS Custom Setup ...

< Radiatio B8 Add Planar EM Solution Setup ...
423 Definitions =~ Add Slwave Solution Setup ...
Add Slwave DCIR Solution Setup ...
Add EMI Scanner Setup ...
Add DDR Wizard Setup ..

Add Nexxim Solution Setup... »
Add Nexxim Solution Options ...

B Analyze F10

“ B ¥

3 Browse Solutions...
¥ Clean Up Solutions

* Import Solution...

Update Menu
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Note:

Alternatively, run a single sweep by expanding the Project Tree > [active design
folder] > Analysis folder in the Project Manager window. Then right-click the chosen
sweep and select Analyze.

m Ansys Electronics Desktop 2022 R1 - GETSTART - EMDesign - Layout - [GETSTART -
B File Edit View Project Draw Layout HFS530 Layout Tools  Window

= -y JLycl- We

Save HF55 Slwave DCIR EMI  PlanarEM Sweep O
Desktop View Layout Simulation Results Automation An
Project Manager o =

=3 GETSTART*

5-é EMDesignl*
@ Circuit Elements
@ Boundaries
Eﬂ--@ Excitations
=58 Analysis

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

EZH PlanarEMSetupl

..... IH Sweepl

I'_ Sweep2 Cut Ctrl+x
E"I Design Verificatic 2y Copy ChrlaC
@ Optimetrics
----- Results Rename F2
----- % Field Overlays 2% Delete Delete
----- Fadiation _

-] Definitions Properties...
Analyze

Disable Sweep Analysis
Invalidate Solution

Results ¥

View Progress

From the Electronics Desktop status bar, select Show Progress to expand the Progress win-
dow.
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= Show Progress

During analysis, perform the following actions, as appropriate:

» Right-click within the Progress window and select Abort, Clean Stop, or Pause. Clean
Stop completes the computation of the current frequency point, then analysis ends.

Progress

1y

EMDesign1 on Local Machine - RUNNING

Abott ;

Clean Stop
ChengePriorty
Pause

Resume

» Right-click within the Progress window and select Change Priority > (Highest, Above
Normal, Normal, Below Normal, or Lowest Priority), to change the priority of the asso-
ciated solution. Altering the priority can be useful when multitasking, to free up resources
from a computationally intensive application. Conversely, it can prevent less important pro-
grams from excessively slowing down the more intensive application.

Progress

1x

EMDesign1 on Local Machine - PAUSED
Aot

Clean Sop \

ChangePrioty > Highest

Pause Aoave Nomal
Resume v Nomnal
Below Norml

Lovest Prioty

Continue to Create Return Loss Report.

Creating a Return Loss Report

Complete these steps to create a return loss report.
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1. From the Project Manager window, expand the Project Tree > [active design folder]
> Analysis > [chosen setup (e.g., PlanarEMSetup1)]. Then right-click the chosen
sweep (e.g., Sweep1) and select Results > Plot Templates > Return Loss to open a
Report2D window with an S Parameter plot (e.g., dB[S(Port1,Port1)]).

Project Manager i X

= Slot Fed Patch Antenna Example®
- & EMDesign1*
El Circuit Elements
E Boundaries
4 23] Excitations
= Analysis
B Cosim Opbions (HFSS)
£ PlanarEMSetupl

3 sueep)

I:‘" Design Verificz it tri+X

{ optimetrics | 53 Copy Ctri+C
[® Results R &
U@ Fleld Overlays Ename
¥’ Radiation X Delete Delete
+-] Definitions Properties...
Analyze

Disable Sweep Analysis
Invalidate Solution

Results > 5] Matrix Data
Metwork Data Explorer
Plot Templates » D Input Gair
5-Parameters
Return Loss
VSWR
Propertes X Smith Chart
Name | Value | Unit |E'-'.aluated‘-.f
Sweep  Sweap]
Enable [
Start 1 GHz
Snn 35 GHz

2. Click anywhere from the trace (i.e., the red line) to select it. The line becomes thicker when
selected.
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Report2D ANsSvs

2023 R1

0- (—  dB(S(Port1,Port1))
- PlanarEMSetup1 : Sweep!1

dB(S(Port1,Port1))
rlp 1N

»
P T

10 15 20 25 30 35
Freq [GHZ]

3. While the trace is selected, right-click anywhere within the Report2D window. Then select
Marker > Add Minimum. An arrow will appear, indicating the lowest position from the
line, along with a legend giving the marker's exact X,Y coordinates.
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Name X[GHz] Y
mi | 23000 -7.9369

Report2D

Ans

20

S
R1

07

w
P T T

dB(S(Port1,Port1))
r!p 1N

»
P T

— dB(S(Port1,Port1))
PlanarEMSetup1 : Sweep1

1.0 15

s
20 25
Freq [GHZ]

30

35

4. Drag the legends to suitable locations and click anywhere outside of the trace to deselect

it.
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Report2D

Ansys

dB(S(Port1,Port1))
rlp 1N (&)

»
P T

2023 R1
—
— dB(S(Port1,Port1))
e PlanarEMSetup1 : Sweep!1
Name X [GHZ] Y
4“1 mi1 | 2.3000 -7.9369

15 20 25
Freq [GHZ]

30

35

Continue to Add and Analyze a Discrete Sweep.
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Adding and Analyzing a Discrete Sweep

Complete these steps to add a new discrete frequency sweep, targeting the frequency at which
the minimum return loss occurred, and save the fields so a current overlay can be created and
animated after the sweep is analyzed.

1. From the Project Manager window, select the chosen analysis (e.g., PlanarEMSetup1).

Project Manager o x

E--lm Slot Fed Patch Antenna Example
-8 EMDesigni

@ Circuit Elements

@ Boundaries

- [E3] Excitations

=8 'ﬂ- Analysis
------ 4‘}1 Cosim Optuns (HFS3)
-

E". Design Verification

@ Optimetrics

E§|--- Results

Eﬂ---ﬁ Field Qverlays

E]---“;" Radiation

-7 Definitions

ml....[I+1

2. From the Simulation ribbon tab, click Sweep to open the Edit Frequency Sweep win-

dow.
| ill o
L ¥ i)
HF55 Slwave DCIR PlanarEM 5weep Optimetrics Validate AnalyZ
- -
tion Results Automation Ansys Minerva
o= | Set Up Frequency Sweeps
Example* F sat up frequency sweeps fo

3. From the Edit Frequency Sweep window, do the following:
a. Select Discrete from the Sweep Type drop-down menu.

b. Fromthe Frequency Sweeps area, select Single Point from the Distribution
drop-down menu.

c. Enter 2.3 in the Start field.

Setting Up and Solving a Planar EM Analysis 3-16
Ansys Electromagnetics Suite 2024 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: Slot Fed Patch Antenna

d. Check the Generate surface current box.
e. Click OK to close the Edit Frequency Sweep window.

Edit Frequency Sweep
Edit Frequency Sweep |

Sweep Mame: [SWG epl [+ Enabled

Sweep Type: |D|5|:rel.r=' ﬂ

Frequency Sweeps [1 points defined]

| Distribution Start | End

J Single Point 2.3GHz

Preview ...

Time Domain Calculation...

Options

[+ Generate surface cument

OK Cancel ‘

From the Project Manager window, right-click the chosen sweep (e.g., Sweep2) and
select Analyze.
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Project Manager b X

=[] Slot Fed Patch Antenna Example®
- & EMDesignl*
1] Circuit Elements
& Boundaries
@23 Excitations D
= i Analysis i
5 Cosim Options (HFSS) -
=249 PlanarEMSetupl .

bhor Sweepl -1 = Pli
L
gl Design verificz Cut Ctrl+X
{@ optimetrics  5a Copy Ctrl+C
= Results
g Rename F2
= EJ s paramel
 dB(s(Po Delete Delete
W Field Overlays Properties...
' Radiation Analyze

= Definitions
Disable Sweep Analysis

iate >oiution

Results >

5. From Window, select Layout Editor.

Window Help

MNew Window

Cascade Ctrl+0
Tile Horizontally Ctrl+1
Tile Vertically Ctrl+2
Arrange lcons

Close All

1 Slot Fed Patch Antenna Example - EMDesign1 - Layout
w2 5lot Fed Patch Antenna Example - EMDesign1 - 5 Parameter Plot 1

Continue to View Surface Currents.

Viewing Surface Currents

After the discrete sweep analysis, complete these steps to add and view a current density over-
lay.
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1. Inthe Project Manager window, expand the Project Tree and [active design folder].
Then right-click Field Overlays and select Plot PEM Fields > Mag_Surfaced to open the
Create Field Plot window.

Project Manager 1 X

=[] skot Fed Patch Antenna Example* S P a r

~ & EMDesignl®
EI Circuit Elements
:El Boundaries
% 33) Excitations D
= i Analysis i

% Cosim Options (HFSS) .
=-# PlanarEMSetupl 1 dB(S(PDrﬂ ,PDI’H
b Sweept -1 {|PlanarEMSetup1 : Sw
b Sweep2
r_"‘ Design Verification
& optimetrics ]
=% Results _2 _
=1 & 5 Parameter Plot 1 .
i da{s(Port1,Portl)) -

(YFicd Overays -~
"w Radiation Plot Fields >
-5 Definlions Plot PEM Fields » Surface)
Mag_Surface)
Plot Mesh Named Expression...
l ) Marker »
Properties

J* Calculator..

2. Underthe Nets and Layers tab, click the blank column heading above the layer names to
simultaneously select all three conducting layers (e.g., Patch, Slot, and Feed layers.
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Create Field Plot

[~ Specify Name |MﬂH SurfaceJ1 Fields Calculator ... ‘

[~ Specify Folder |,| Sur J Category: |Standard ﬂ
Design: EMDesignl Quantity

Context Surfacel

. Mag_Surface) |
Solution: |F'IanalEMS|:Iup'I :chlﬂ Map Sutaced

Field Type: [PEM Fields =]

Intrinsic Variables

Freq [2.3GHz -

Phase |ITTE -

Save As Default ‘ [ Plot on surface only

Mets and Layers |

<na=net>

!Patch v
=Slot |
=Feed [v

[ Show nets selected

Met filter:

Done Cancel
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3. Click Done to generate the surface current density overlay.

J Surf
[A/m]
Max: 5.619
570
513
456
3.99
3.42
2.85
2.28
1.71
114
057
0.00
Min: 0.000

4. Within the Layout Editor, double-click the J Surf plot legend to open the legend settings
window.
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Project Manager b X
=[] Slot Fed Patch Antenna Example®
- & EMDesignl*
7] Circuit Elements
& Boundaries
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= i Analysis
5 Cosim Options (HFSS)
=49 PlanarEMSetupl
bt Sweepl
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T optimetrice
=-f5) Results
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“
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5. Click the Scale tab.

[Slot Fed Patch Antenna Example] EMDesignl -- J Surf =

Colormap Scale | Marker/Arrow | Plots |

Num. Division |10 Save as default
@ Auto Min |

= Lse Limits Max |

(" Specify Values |

[~ dB Units  |A_per_m - |

i® Linear " Log

Auto Scale Options

[ Limit Max/Min precision o 4 hd digrts

MNumber Format

Type: | putomatic w | Width

Precision:

[+ Real ime mode Close

6. Within the Number Format area, make the following changes:
a. Select Decimal from the Type drop-down menu.
b. Enter 8 in the Width field.
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[5lot Fed Patch Antenna Example] EMDesignl -- J Surf x

Color map Scale | Marker/Arow | Plots |

Mum. Division |”:' Save as default

Auto Min |

™ Use Limits Max | 5 784

(— Specify Values |

[~ dB Units  |A_per_m - |

i® Linear " Log

Auto Scale Optons

[ Lim#t Max/Min precision to 4 ﬂ digrts

MNumber Format

Type: |Decimal - | Width |E|

Precision: I:‘»

[+ Real ime mode Apply Close

7. Click Apply.
8. Click Close. The changes will be immediately noticeable within the Layout Editor.

Setting Up and Solving a Planar EM Analysis 3-24
Ansys Electromagnetics Suite 2024 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: Slot Fed Patch Antenna

9. Rotate the model to see all three layers, as shown in the following figure.

J Surf

6.0012
56011
52010
48010
4. 4009
4. 0008
3.6007
3.2006
25006
2.4005
2.0004
1.6003
1.2002
0.5002
04001

DR

0.0000

T :

10. From the Project Manager window, expand the Project Tree > [active design folder]
> Field Overlays > J Surf. Then right-click Mag_SurfaceJ1 and select Animate to open
the Create Animation Setup window.

Setting Up and Solving a Planar EM Analysis 3-25
Ansys Electromagnetics Suite 2024 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: Slot Fed Patch Antenna

Project Manager

E--lm Example*

EI‘ Example Design®
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@ Boundaries

;|-- Excitations

=588 Analysis

m-il Design Verification
l@ Optimetrics
+-FF Results

[—]% Field Qverlays

+1

EE 15urf
I':'I? Radiation Rename F2
o = Infinite Sphere 1 3 Delete Delete
-1 Definitions
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Ellm System_FD_Mixer_Data_Exampl Set Context To Active Window
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Data Export Plot...
" Excitations Animate...
E Ports
-8 Analysis +  Plot Visibility
Design Verification Reassign
Properties Select Assignment

11. Within the Create Animation Setup window, it should not be appropriate to change the
default settings, which follow:

a. The left and right drop-down menus are set to Single variable and Phase, respect-
ively.
Odeg is typed in the Start field.
170deg is typed in the Stop field.

d. 17 istyped in the Steps field.
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Create Animation Setup

Name: |Animatiun1| Description:

Swept Variable(s) l Design Paint ]

|Single variable ﬂ | Phase

Start: |[‘.\:|eg

Stop:  |170deg

Steps:

1] 4 Cancel

12. Click OK to close the Create Animation Setup window. The Animation controls window
will open and the animation will start.
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J Surf
[A/m]
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0.8002
04001

0.0000

Phase = Odeg I

s/L\-:»:

13. Use the controls in the Animation controls window to Rewind, Reverse, Stop,
Skip Forward, or Fast Forward.
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Animation: Animation — >

Speed
Frame: 10, Phase = 90deq Export...
Close
Label:
Background: Font v Show

14. To end the animation, click Close.

Continue to Create Radiation Pattern.

Creating a Radiation Pattern

Complete these steps to create a 3D gain pattern, a 2D polar gain plot, and then review the res-
ults. Use predefined templates to generate these plots.

1. From the Project Manager window,right-click Sweep2 and select Results > Plot Tem-
plates > 3D Input Gain.
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The 3D gain input pattern report appears (e.g., Report3D).
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Ansys Inc. Report3D Ansys
R1

Max: 5.73 20

I 20
0 dB(Gainlnput)

I-BO
-100

Min: -95.12] .\ -B73 4B (Gaininput)
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Note:

A default radiation setup is automatically defined (Infinite Sphere - Default Setup)
(e.g., Project Manager window > Radiation). This radiation setup is the basis of
the 3D Gain Pattern. Theta values range from 0 to 180 degrees (in 2 degree incre-
ments), and Phi values range from -180 to 180 degrees (also in 2 degree incre-
ments).
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2. Rotate the model to see the visualization from different angles.

Max: 5.73

IZD
0

I'BU {,-*’"
-100 |

Min: -95.12

p—N

A

Ansys Inc. Report3D Ans

20

S
R1

Note:

In the following example, a Theta range of -180 to 180 degrees is desirable. Limit
Phi to two values (0 degrees and 90 degrees), resulting in only two traces.
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3. From the Project Manager window, expand the Project Tree and [active design
folder]. Then right-click Radiation and select Insert Far Field Setup > Infinite Sphere
to open the Infinite Sphere Setup window.

Project Manager 1 X
=[] Slot Fed Patch Antenna Example* Ansys | nc.
~ & EMDesignl®
38 Circuit Elements Max 5?3

E Boundaries

- 39) Excitations 20
=i Analysis I

% Cosim Options (HFSS)

= A PlanarEMSetupl D
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r_"‘ Design Verification '20

{8 optimetrics
=[5 Results _40
=B Report2D
4 da(S(Portl,Portl))
=8 Report3D -60
# di{Gaininput)
= Mg Field Overlays
- 1 Surf -
G 4 Rodiation m-c0

-3 Definitions Insert Far Field Setup... > Infinite Sphere...
Insert Near Field Setup... » 00 [

4. From the Infinite Sphere Setup window, make the following changes:
a. From the Phi area:
* Enter 0in the Start field.
* Enter 90 in the Stop field.
¢ Enter 90 in the Step Size field.
b. From the Theta area:

+ Enter -180 in the Start field.
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Infinite Sphere Setup >

Infinite Sphere | Coordinate System |

Nama |Ir'ﬁn|1e Sphare 1

Phi
Start o |deg ~]
Stop |HI1'I | deg ﬂ
Step Size |E"2l |deg v]
Theta
Start [ed [deg -]
Stop D [deg - |
Step Size |2 | deg ﬂ
Save As Defaults View Sweep Points._.

UK Lancel Help

5. Click OK to close the Infinite Sphere Setup window.

6. From the Project Manager window, right-click Sweep2 and select Results > Plot Tem-
plates > Radiation Pattern.
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The new radiation pattern report appears (e.g., Report2D1).
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Double-click the Theta axis (i.e., the outer circumference of the plot) to open the Prop-
erties window.
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Properties: Slot Fed Patch Antenna Example - EMDesign
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100

Font |

e color |

<]

Show Hidden

)

LI Cancel

8. From the Axis tab, do the following:

a. Remove the check from the box in the Auto Scale field.

b. Enter -30in the Min Scale field.

c. Enter 10 in the Max Scale field.

d. Enter 5inthe Spacing field.
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Properties: Slot Fed Patch Antenna Example - EMDesigni x
Mis | General| Giid | Header | Legend | Radiation Patter |
| Name | Value Description A
Auto Scale [
|| MinScale -30
|| Max Seale 10
Spacing 5
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[~ ShowHidden

OK | Cancel Apply
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9. Click Apply. Then click OK to close the window.
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10. If your plot matches the preceding figure, or simply contains more than two traces and cov-
ers the range of Theta = 0 through 180 degrees, the plot is most likely based from the

default infinite sphere setup. To correct for this, do the following:

a. From the Project Manager window, right-click dB(Gainlnput) (i.e., Report 2D1
> dB(Gainlnput)) and select Modify Report to open the Report window.
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b. From the Geometry drop-down menu, select Infinite Sphere 1.
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c. Click Apply Trace to simultaneously apply the adjustment to the current report.

d. Click Close.
Congratulations, the HFSS 3D Layout slot fed patch antenna getting started guide is

complete.
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