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Problem Description

Trace and Via

tracel

ground

ground

trace2
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Problem Description

Nominal Design

o ) 20 (mm)

@ Trace: length=10mm, width=1mm, thickness=0.1mm
@ Via: radius=0.5mm, height=0.9mm
@ Ground: thickness=0.1mm

@ Board: thickness=0.9mm, relative permittivity e,=1
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Getting Started

Getting Started

1. Launch HFSS:
Start button = All Programs = ANSYS Electromagnetics = HFSS 15.0
= Windows 64-bit = HFSS 15.0

2. Set HFSS options:
Tools = Options = HFSS Options = General Tab

e check v'Use Wizards for data input when creating new
boundaries

o check v'Duplicate boundaries/mesh operations with geometry

e click OK
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Getting Started

Getting Started

3. Set Modeler options:
Tools = Options = Modeler Options =
Operation Tab

e check v'Automatically cover closed polylines
e check v'Select last command on object select

Drawing Tab
o check v'Edit properties of new primitives
Click OK
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Getting Started

Getting Started

4. New Project

e A new project called Project 1 is created by default, or you can
create a new project from File = New

e Right click on Project 1 and select Rename (F2), you can
rename the project as helloHFSS

5. New HFSS Design

e Right click on helloHFSS = Insert = Insert HFSS Design
o Rename the HFSS Design as via_and_trace
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Getting Started

Hello HFSS!

Now you should have a workspace as below

= [z, Coordnate ystems
o

"

o 25 5 om)
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Create the 3D model

Creating the 3D model

1. Set solution type:
HFSS = Solution Type = Driven Terminal = OK

43 AMSYS HFSS - helloHFSS - via_and_trace - 30 Modeler - [helloHFSS - via_and_trace - Modeler] [

B File Edit View Project Draw Modeler HFSS Tools Window Help

iDEd ] & Do iessm|o i¢
g inoneodie@ROC® woi e
HE T
Project Manager T solution Type: helloHFSS - via_and_trace S
- helloHFSS
& via_and_trace (DrivenTerminal) Driven
(22 Definttions " Modal
" Composite E xcitation
& Netpork Anabsic
 Tiansient
© Eigermade
Project
i3 Cancel |
Properties

-
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Create the 3D model

Creating the 3D model

2. Set model unit:
Modeler = Units = Select mm = OK

View Project Draw Modeler indow  Help

Adxlaiggdsn o
B o & [xr <]|[ -] i

Project Manager —_~*| [G ], Coordinate Systems |
=0 helloHF5S Set Model Units 2"
&3 via_and_trace (Dri inal)
(1] Definitions Select urits -
I” Rescale to new units
Project
Properties =
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Create the 3D model

Creating the 3D model

3. Set default material:
Open material tool bar = type pec in the Search by Name field = Click
OK

Open material tool bar

[oam 1|}
acurn
Select.
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Create the 3D model

Creating the 3D model

type pec in the Search by Name field

Select Definition

Materias | aterialFites |

Search Parameters
Search by Name Search Cteria Lbraries ¥ Show Project defnions | Show al braries
o @ by Name by Froperty
— et Perm
Felaive Relaive Bk ~
/ Neme ‘ Location ‘ ®a ‘ Pemitity ‘ Pemesbity ‘ Conduc
| Sylbray  Mateids 1 100082 9300000siemer
l [perfect conductor SysLibrary Materials 1 1 1e+030siemens il
I platinum Syslbray | Meterds |1 1 9300000siemer
I pleigass Splbray  Mateds 34 1 0
polyaride Sylbrary  Meteiah 43 1 0
poyester Splbay  Mateids 32 1 0
polyethylene Sylbrary  Metends 225 1 0
Polon Copper-Giad ULTEM m) Splbay  Moteids 305 1 0
Palfion CuPlen ) Sylbrary  Metenak 21 1 0
Polyon Polyguide tm) Sylbray  Meteds 232 1 0 Ul
| Il ——— v [l
il View/Edt Matendls Add Materal Clone Materialis) Remove Naterale) | EgottoLbray. | | i

Cancel Help
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Create the 3D model

Creating the 3D model

Click Ok and the default material has been changed to pec
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Create the 3D model

Create Trace

There are multiple ways to specify the position and dimensions of a trace, or
any shape in general

@ One way is to enter the information in the coordinate entry fields.
Variables are not allowed in the coordinate entry fields.

@ Another way is to draw an arbitrary box first and modify its position and
dimensions with variables.

@ Using variables is encouraged as it is easier for changes to be made on
the designs.

@ Here, we first create a box in the 3D modeler window and then redefine
its position and dimensions with variables.
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Create the 3D model

Create Trace

1. Define variables
HFSS = Design Properties = add w_trace = 1 mm, /_trace = 10 mm,
and t_trace = 0.1 mm as local variables; w_trace, I_trace, and t_trace
represent the width, length, and thickness of the trace, respectively

Properties: helloHFSS - via_and_trace : =)
Local Varables |
& Value € Optmization € Tuning " Sensiivy  Suatisics
Neme | Value | Unt | Evauated Value Tope Descipion | Resdonly | Hidden |

w_irace 1 m | imm osign

[ irace 0 om 10mm fesion r r

i race 01 om 0imm kesion r r

« i v
7 Show Hden
Add | #dd Aray.
oK Cangel
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Create the 3D model

Create Trace

2. Draw a box
Draw = Box

5D ANSYS HESS - helloHFSS v andfrace = 30 Modeler - elloHFSS ~via_and trace - Model
File Edt View Project odeler HFSS Tools Window Help
-+ Line ~lrel o
. Spline
e N EEN o &
4 Equation Based Curve
Project Manager O Rectangle m
= hellotirss = Elipse pec
4 via_and trace (On| O Circle & Boxd
(21 Deftions © Begular Polygon @ CresteBox
4 Equation Based Suface  rdinate Systems
B Cylinder
i) Regular Polyhedron
& Cone
© Sphere
5 Tous
Project R
Properties
™ Bondvire
== =R
|w_trace 1 mm Tmm Sweep 4
sme 10 mm 10w  UserDefined Prmitve  *
iimee 01 mm O UserDefinedModel ¥
< Plane
o Point
Line Segment ,
) Region
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Create the 3D model

Create Trace

3. Click three times in the 3D modeler window to create an arbitrary
box

o first click to define the position of the box
e second click to specify the lateral dimensions
e third click to create the height of the box
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Create the 3D model

Create Trace

4. Specify the dimensions and position with variables

Manager =% [5°&@ Solids

helloHFSS™
¢ via_and_trace (DrivenTerminal)®
{3 Deftions.

& L, Coordinate Systems

reperis vt v s v ese S — -y ==

Name Ve [ Ut [ Evslmed Voo | Descrton
[ [Command  Gretebox
E Coorinate 5z Geba i
F | N 050 O
E sae wmce nm
E sae Limce 1o
Tl Lvace oimm
E
“ \]
T~ Show Hidden
P
* ]| oo 15 3 ()
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Create the 3D model

Create Trace

5. Change the attributes
Double click on Box1 for the attribute menu, change the name to trace,
color to red, and set the transparency to 0.5.

Properties: helloHFSS - via_and_trace - Modeler ===
Atrbute
Name Value | Unit \ Evalusted Value Description \ Read-orly \

Name irmce r
Material “pec” “pec” ]
Salve Inside ]
Orertation  Global ]
Mode! r2 ]
Display Wirefra... [ ™
Color — B
Transparent 056 | ]

[~ Show Hidden

oK Cancel
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Create the 3D model

Create Trace

6. View the information of the created trace
Double click on Create Box under trace, one is able to see the Position,
XSize, YSize, and ZSize of the created trace in the figure below

€7 Solids
=4 pec
& Cylinderl
& GND Properties: helloHFSS - via_and_trace - Modeler ] =
& GND_1
Command |
Name | Value [ Uni [Evalusted Vae | Descipion |
£ DuplicateAround [ ——
@ trocel Coorinste iz Giobal
& Via
| vocoum Postion -w_trace/2 Omm ,Omm -0.5mm , Omm
3 Sheets XSizs w_irace T
12, Coordinate Systems YSize H_trace 10mm
8 Planes 752 timce 0.1mm
@ Lists

I~ Show Hidden

s

Tianjian Lu ECE 546: ANSYS HFSS Tutorial



Create the 3D model

Create Trace

7. Fit the view in the 3D modeler window
CTRL + D

8. Done with the trace!
Try the two useful tricks in the 3D modeler window

o Shift + Mouse left
o Alt + Mouse left

What did you find?
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Create the 3D model

Create Via Pad

1. Define variables
HFSS = Design Properties = add r_pad = 0.75 mm, t_pad = 0.1 mm,
as the radius and the thickness of the via pad, respectively.

N -_— A
Properties: helloHFSS - via and_trace I o]
Local Vanables |
* Value " Optimization " Tuning " Sensitivity " Statistics
Name | Vaue | Unit [ Evaluated Vaiue Type Description [ Readanly [ Hdden |
w_trace 1 o imm Design r
[_irace 10 mm | 10mm Design - r
I 01 oo Do Desin - r
lf =
r_pad 075 mm |0 75mm Design - r
[ | _pad 01 mm |0 fmm Design - [
| -
< [ *
¥ Show Hidden
Add. | Add Aray. |
oK Cancel
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Create the 3D model

Create Via Pad

2. Draw a cylinder

e Draw = Cylinder
e Again, three clicks in the 3D modeler window: the first click to

specify the center of the cylinder, the second click to define
the radius, and the third click for the height
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Create the 3D model

Create Via Pad

3. Position and Dimensions
Enter the position and the dimensions of the created cylinder as shown in
the figure below.

Properties: helloHFSS - via_and_trace - Modeler ]
Command
Name | Value [ unt [Evaluated Value Descripon |
Command CresteCylinder
oo Global
Center Postion 0,00 mm Omm , Omm , Omm
Aods z
I Radius r_pad 0.75mm
Height t_pad 0.Tmm

Number of 5eg... 0 0

I~ Show Hidden

oK Cancel
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Create the 3D model

Create Via Pad

4. Change the attributes
Double click on Cylinder 1 for its attribute menu, change the name to
Via_pad and color to red, and set the transparency to 0.5.

Properties:helloHFSS - via_and! trace - Modelert S 5
N
Atibute
Name Value [ Unit [ Evalusted value Description [ Resdonly |
Name Via_pad
Materil “pec” “pec” r
Solve Inside r
Orertation | Global r
Model v r
Display Wirefra. r r
Color | r
Transparert.
I~ Show Heden
oK Cancel
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Create the 3D model

Create Via Pad

5. Unite trace and pad

o Edit = Select All Visible or CTRL+A
o Modeler = Boolean = Unite

0 2 4 (mm)
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Create the 3D model

Create Ground Plane

1. Define variables
HFSS = Design Properties = add t_plane = 0.1 mm,
w_plane = 20 mm, /_plane = 40 mm, and t_dielectric = 0.1 mm

Properties: helloHFSS - via_and_trace I I =
Local Variables |
& Value " Optimization © Tuning © Sensiiviy " Statistics
Neme [ Value [ Unt |[Evaluated Vaue Type Descrpton | Readonly | Hdden ~
| trace i ™ 1omm Desion
| i race 01 ™ 01 Desion r r f
= 075 075 Desion r r
| | pad 01 ™ |0dmm Design r r
| — .
| plane 01 01w Design r r 5
w_piane 2 mm 20mm Design r r
| plane 0 m 4mm Design r r
| dikectic 0.1 ™ Ol Design r r
< i = »
7 Show Hidden
Add #dd Aray
oK Caneel
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Create the 3D model

Create Ground Plane

e t_plane, w_plane, and /_plane denote the thickness, the
width, and the length of the plane, respectively;

o t_dielectric denotes the thickness of the dielectric layer
between the trace and its neighboring ground;

@ the lateral dimensional of the dielectric layer is chosen as the
same as that of the ground plane.
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Create the 3D model

Create Ground Plane

2. Draw a box
Draw = Box

Properties: helloHFSS - via and_traca W0 I I ===}
Local Varizbles |
& Vae £ Optimization € Turing € Senstvty " Statstcs
Meme [ Value | Unt |[Evalusted Vae Type Descrption [ Readony | Hdden ~
| trace m 10mm Design r r
| h trce 01 ™ 0w Design r r f
r pad 075 ™ 078m Design r r
| | _pad 01 [ . Design r r
| (— -
|| plare 01 01 Design r [l
w_piane: 2 m 20mm Design r r
| plane: 0] mm 4mm Design r r
| delecric 0.1 ™ Odmm Design r r
« i J v

¥ Show Hidden
Add Add Aray.

oK Cancel
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Create the 3D model

Create Ground Plane

3. Similar to creating the trace, click three times in the 3D modeler
window for an arbitrary box

o first click to define the position of the box
e second click to specify the lateral dimensions
e third click to create the height of the box
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Create the 3D model

Create Ground Plane

4. Specify the dimensions and position with variables

Properties: helloHFSS - via_and_trace - Modeler I I =]
Command |
Name Value [ nit | Evaluated Value | Description [
Cormand  CresteBox
[_|Coordnate Sys.. Giobal

| Posiion “n_plane/2 4 plane/2 _dieleciict_plane 0w, 20mm

XSz w_plane 2mm i
| YSizs 1 plane 4mm

2Sizs tpiane 0.4

I~ Show Hidden

oK Cancel
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Create the 3D model

Create Ground Plane

5. Change the attributes
Double click on Box 1, rename it as GND, set the color to green, and

modify the transparency to 0.7.

Properties: helloHFSS - via_and_trace - Modeler I ]
Attribute
Name Value [ ot [EvauatedVaue| — Desciption | Readenly |
Name GND ]
Materil "pec” "pec” r
| Soive Inside r
Orientation Giobal ] i
Model 2 r
Display Wirefra r r
Coor I ]
oot F——
[ Show Hidden
oK Cancel
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Create the 3D model

Create Ground Plane

Side-view of the ground plane and the trace(pad)

& GND
© CreateBox
5@ trace
© CreateBox

© CreateCylinder
= L. Coordinate Systems.
Global
& Planes
& @ Lists

0 5 3 (mm)
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Create the 3D model

Create Ground Plane

3D-view of the and the trace(pad)

[ 0 20 (mm)
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Create the 3D model

Create Anti-Pad

1. Define variables
HFSS = Design Properties = add r_antipad = 1 mm, the height of the
anti-pad should be identical to the thickness of the ground plane

Properties: helloHFSS - via_and_trace ' ==
Local Variables |
& Value € Optimization  Tuning " Senstiviy " Statistics

Name [ Vae [ Unt |Evaluated Vaue Type Description [ Readonly [ Hdden ~
I  race 0. 0.imm Desion r
I _pad 075 mn 075 Desion r
 pad 01 mn 0imm Desion r r
i _plane 01 mn 0imm Design r r

w_plane 2 mm o 2mm Design r r |=
| plane: 0 mm dlom Design r r
01 mn__0.imm Design r r
1 mn1m Design r r

[ Show Hidden
Add. Add Aray. ‘ ‘ ‘

oK Cancel
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Create the 3D model

Create Anti-Pad

2. Draw a cylinder
Draw = Cylinder and specify the dimensions with variables.

Properties: helloHFSS - via_and_trace - Modeler ' =]
Command
Name [ Value [ Unt [ Evaluated value [ Description [
Command  GrealsCyinder
|_|Coordinate Sys__ Global

Center Postion  Omm .0mm _dielectric_plane omm , Omm 0.

| fods z
I Rads _antipad fm

Height t_plane 0.1mm
: T T

™ Show Hidden
OK Cancel
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Create the 3D model

Create Anti-Pad

3. Change the attributes
Double click on Cylinder 1 for its attribute and rename it as Antipad

&P Solids
& pec
5@ Cylindert
© CresteCyiinder

©& Viopad
© CreateCylinder
5L, Coordinste Systems

@, Giobal

- T [ | ——

I | —
[Cyindea]

o 1 2 (mm)
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Create the 3D model

Create Anti-Pad

4. Boolean Operation

e Edit = Select = By Name = select GND and Antipad
e Modeler = Boolean = Subtract = Bland parts: GND; Tool
parts: Antipad = Click OK

@ Subtract ‘ ﬁ‘

Blark Parts ° Tool Parts

GND l:l Antipad

=
|

™ Clone tool objects before operation

0K | Cancel |
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Create the 3D model

Create Anti-Pad
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Create the 3D model

Assign Excitation

1. Draw Rectangle

e Modeler = Grid Plane = XZ
e Draw = Rectangle
e Specify the dimensions as the figure below

Command
Name | Value [ Unr [ Evalusted value [ Description [
Command  CreateRectange
f |_ICoorinate Sys__ Giobal
1l Postion “n_irace/2 4 trace 4_dilectric -0.5mm . -10mm
| Fods Y
=S w_irace Tmm
ED _diclectic 0.1
I L

I~ Show Hidden

oK Cancel
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Create the 3D model

Assign Excitation

2. Rename as source
Double click on Rectangle 1 and rename it as source

5@ Solids

© CreateCyiinder
50 Sheets
& 5 Unassigned
&5 source
£ CreateRectangle

&Lz, Coordinate Systems
@, Globl

8 Plone:

@ Lsts

0 045 09 (mm)
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Create the 3D model

Assign Excitation

3. Assign lumped port

o Edit = Select = By Name = select source = HFSS =
Excitations = Assign = Lumped port
o Set the lumped port as shown in the picture:

Port name to 1;
select conductor GND and check v'Use as Reference;

check v'Highlight selected conductors = Click OK
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Create the 3D model

Assign Excitation

Reference Conductor for Terminals |88

Potlame: |1

Teminal Naring
& Use conductor name
" Use port object name

NOTE: Mulipe eference conductors touching &
port must al be connecled nthe plane of the port.

¥ Highight selected conductors
4

G

{
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Create the 3D model

Assign Excitation

4. Renormalizing impedance

o In the Project Manager, expand Excitations and rename
trace-T1 as T1

e The renormalizing impedance of the lumped port is by default
50 Ohms

Project Manager

~*| |5-& Solids J
- @b via_and_trace i = —=
T @ Mode Terminal h ==
£ Boundaries
General
=il eneral | Defauts |
=1 3 Name: [T1
Lol
#8 Mesh Operations o Hare: [T
L hrolis

- Optmetrcs | Temnal Revamaiaing pedance

Resuts

e s Resstance: |50 om v
Project
Properties =

Neme [ Velue [ Unt [Evaluated Value [ il
Name T
Use Defaut

o ! 0|
| Teminal R... 50 ohm 50chm I

Port Name |1
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Create the 3D model

Assign Excitation

5. Highlight the lumped port
Again under Excitations in the Project Manager, if you click on 1, the
lumped port is highlighted.

%) [55 Soies
=& GND
 Cratesox
@ @ Subtract
=@ trace
® Cratesx
ite
B Viapad
© CreseCylnder
5.2 Shees
5.0 Lumpedpon
4 3 source
= = CesteRectangle
0 Covertines
Nane Unt [ EvaumedVabe 1| | L. Coordinse Sytems
G
Tpe Lumpod Pon 5 @ Plnes
Resdnce 50 oSt 5@ Liss
B o oo
o e 1
Deeroed | [

tFss

0 04 08 (mm)
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Create the 3D model

Create Multilayers by Duplication

1. Define variables
HFSS = Design Properties = add t_separate = 0.45 mm

Broperties: helloHFSS - via_and_trace ‘ e
Local Variables |
& Vaue " Optmization € Tuning € Senstivty  Sitistcs
Mame | Vale | Unt | EvalustedValue Type Descrf ~
Udiekctie 0. mm0imm Design
r_artipad 1 mm imm Design
tsepete 045 mm  045mm Design
rvia 05 mm  05mm Design
tvia 21_separate 0.5mm Design
w_air ) mm  30mm Design
1_air 50 mm 50mm Design 3
Lo 10 LT Doy
I [ [Lseparte 045 mm|045mm Design - I
T 0 T
Tt den
Add Add Aray. |
oK Cancel
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Create the 3D model

Create Multilayers by Duplication

2. Create Offset Coordinate System
Modeler = Coordinate System = Create = Relative CS = Offset

HESS oo Window e
impore

[ dwle ieesnls T
— IR e s | 5=
[] Group Objects By Material

» bresor
act

St Working C5.
Creste

Bewve s fR Offt ===
e
] objeacs

Modst An
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Create the 3D model

Create Multilayers by Duplication

3. Set the Offset Coordinate System
Click on the 3D modeler window and set the RelativeCS1 as shown in the
figure

Properties: helloHFSS - via_and_trace - Modeler (E5)
Coond System |
Name Value [ unt [ Evaluated Value Desciption
Type Relative
Name RelativeCS1
Reference CS  Global
Origin Omm Omm 4_separate Omm . Omm . -0.
X Aods 1.0.0 mm Imm . Gmm , omm
Y Point 0.1.0 mm Omm . Tmm , omm

I~ Show Hidden

OK Cancel
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Create the 3D model

Create Multilayers by Duplication

4. Perform the Duplication

o Edit = Select All Visible or CTRL + A

e Modeler = Coordinate System = Set Working CS =
RelativeCS1

e Edit = Duplicate = Around Axis

e Set the duplication parameters as shown in the picture in the
next page
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Create the 3D model

Create Multilayers by Duplication

4. Perform the Duplication

Duplicate Around Axis =

Az x Oy CZ

Angle: 180 *||deg >
= |

Tatal rumber. |2 =i

Attach To Onginal Object: [~

MNOTE: ‘when 'Attach to Original Object’ is selected,
facesedge assignments (2.0, boundaries/excitations]
on duplicates will be lost, to ensure model
consistency, when 'Total Mumber' is edited

0K Cancel
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Create the 3D model

Create Multilayers by Duplication

Side-view of the multilayered structure

2

il
I |

0 25 5 (mm)
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Create the 3D model

Create Multilayers by Duplication

3D-view of the multilayered structure

0 35 7 (mm)
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Create the 3D model

Create Via

1. Define variables
e Modeler = Coordinate System = Set Working CS =
RelativeCS1

o HFSS = Design Properties = add t_via = 2 x t_separate and
r_via= 0.5 mm

Properties: helloHESS - via_snd_trace l ()
Local Varisbles |
@ Ve € Optimization € Tuning " Senstivty  Statistics
Name | Vaie | Unt [ Evaluated Value [ Type [ Descii ~
dekcrc |01 mm0imm Design
_antpad 1 mmimm Design
va 05 mm  |05mm Design
| via 2 _separate 0.5mm Design
Woar T o m =
_air 50 mm 50mm Design 3
i ar 0 mm 10mm Design
i seoarate (045 mm  0dsmm Design o
« i v
T tiden
Add Add Aray. |
oK Cancel
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Create the 3D model

Create Via

2. Draw a cylinder
Draw =- Cylinder and specify the dimensions and position as the figure

below

Properties: helloHFSS - via_and_trace - Modeler l 5]

Command

Name Value [ unit_[Evaluated Value Deserption |
Command | CreateCyinder
Coordinate Sys... Global

|| (Certer Posiion |G mm 21 seperate O . im0,
| [ | z

[ |Radius rvia 0.5mm

| [Hesht tvia 0.9mm

| [Number of Seg..0 0

I~ Show Hidden

OK Cancel
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Create the 3D model

Create Via

3. Change attributes
Double click on Cylinder 1 and rename it as Via

=

Properties: helloHFSS - via_and_trace - Modeler

i
Atibute
Name Value [ Unt_[ Evaluted vaie Desciption | Readorly |
Name Via
| |Matercl "pec” “pec”
Solve Inside
Orertation | Gibal

Model
Display Wirefra
Color

~
=
|
Transparert 5

|

I Show Hidden

OK Cancel
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Create the 3D model

Create Dielectric Layer

1. Select material
Use 3D modeler materials toolbar, choose vacuum

|vacuum hd | Model
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Create the 3D model

Create Dielectric Layer

2. Draw Box
Draw =- Box and specify the dimensions and position as the figure below

Properties: helloHFSS - via_and_trace - Modeler l (S
Command
Name Value [ unit [ Evalusted Value Desciption [

Command CreateBax

Coordrate Sys... Glebal
I Postion w_plane./2 |_plane/2 21 _separate -10mm . -20mm
I Xsize w_plane 20mm
I Ysize I_piane 40mm
I Zsize 21 seperate 0.5mm
l |
i
i
"
W |
0|

I Show Hidden
oK Cancel
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Create the 3D model

Create Dielectric Layer

3. Change attributes
Rename it as board

Properties: helloHFSS - via_and_trace - Modeler ===
Atibute |
Name Value [ unit_[ Evaluted Value Descipon | Readonly_|

Neme board r
Material “vacuum” “vacuum’ -
Salve Inside 2 r
(Orentation Global r
Mode! 2 r
Display Wirefra r r
oo —— =
Transparent 07 r

™ Show Hiden

oK Cancel
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Create the 3D model

1. Define variables
Define w_air = 30 mm, /_air = 50 mm, and t_air = 10 mm

Properties: helloHFSS - via_and_trace. . =)
Local Variables |
& Vae ¢ Optimization © Tuning € Sensiiviy ¢ satisios
Name [ Veue [ Urit [ Evalusted Valus Tipe Desaiption [ Readonly [ Hdden ~
t_dilectric 0.1 mm 0.1mm Design [l
| r antipad 1 mm lmm Design [
tseperte 045 mm 0d5mm Design r r
I r_via 05 mm 05mm Design r r
[ |w_air 20 | 30mm Design i |
ai 50 mm S0 Design r r
tar 0 {0 Design r r
« i v
[V Show Hidden
Add. Add Aray.
0K Cancel |||
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Create the 3D model

Create Airbox

2. Draw Box
Draw =- Box and specify the dimensions and position as the figure below

Properties: helloHFSS - via_and_trace - Modeler . | ==

Command
Name Value [ Unt [ Evaluated Value Desorption [
Command  CreateBox
| |coordinate Sys... Global
| | [Poston w_ar/2 A ar/2 A_an/2 -15mm ,-25mm
xsize w_air 30mm
[ Jrsize |_air 50mm.
| [ |zsize tair 10mm

I~ Show Hidden

oK Cancel |

Tianjian Lu ECE 546: ANSYS HFSS Tutorial



Create the 3D model

Create Airbox

3. Change attributes
Rename it as air

Properties: helloHFSS - via_and_trace - Modeler I - S
| Atibute
Name | Velue | Unt | Evalusted Value| Desciption [ Readony | i

Name. air (7]

Material "vacuum' "vacuum” ~

Solve Inside I (2]

Oriertation Giobal (2]

Mods! I (2]

Display Wirefra. I (2]

Coer — ]

Transparent 1 (2]
I
Il I Show Hdden

oK (Cancel
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Create the 3D model

Create Airbox

4. Assign perfect-H boundary

o Edit = Select == By Name = air = Click OK
e HFSS = Boundaries = Assign = Perfect H = Click OK

5. Override Material

o HFSS = Design Settings = Enable Material Override
e check v'Enable Material Override
e click OK
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Analysis Setup

Create an Analysis Setup

1. Create an Analysis
HFSS = Analysis Setup = Add Solution Setup =- General tab
e Solution Frequency: 10 GHz
e Maximum number of passes: 20
e maximum Delta S: 0.02

Driven Salution Setup. B ==
General | Optons | Advanced | Expression Cache | Dervatves | Defauts |
ot RN
T omted [ sovePatsony
Sohtion Frequency: [10 [GHe =
Aot Scktons
Mot NarbarctPomes. 5
 Matmn tas [E—
€ Use Mt Corverce

Uss Defauts

oK Cancel ||
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Analysis Setup

Create an Analysis Setup

2. Options tab

—
Driven Solution Setup L

=

General Options | Advanced | Bepression Cache | Deivatives | Defauits |

Initial Mesh Options

¥ Do Lambda Refinement

Lambda Target: |01 [V Use Defauit Value

[ Use Free Space Lambda

Adaptive Options

Maximum Refinement Per Pass: 30 K

I Maximum Refinement.

Minimum Number of Passes: 1

| Mrimum Converged Passes [2 |

\ Solution Options

1 Order of Basis Funcions

-

[ Enable Use of Solver Domains

Use Defauts

Cancel



Analysis Setup

Create an Frequency Sweep

3. HFSS = Analysis Setup = Add Frequency Sweep = Edit the sweep as
the figure below = click OK

Edit Frequency Sweep L= |
General | Defauits |
Sweep Name:  [Swesp [ Enabled
Frequency Selp
# Frequency |
Type LinearCourt - g i
Statt [or [eH: =] Display |_|2 0.11GH:
3 0.126GH:
£ " G =] g 0.13GH:
Count 991 |5 0.14GH:
6 0.15GHz
Time Domain Calcuiation. 7 tiecH:
| |e 017GH:
3 0.18GH:
i 0.19GH:
™ Save radiated fields only " 0.2GH:z
[~ Generate fields at sclve tme |__|12 0.21GH
(Al Frequencies) 13 0.226GH:
ok | cancel | i
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Analysis Setup

Validation Check and Analyze All

4. HFSS = Validation Check

e click Close if all pass
o Use Message Manager to view any warning or error message

ValidationCheck: helloHFSS - via_and_trace =

‘¥ Design Settings
J wia_and_tace & 2D Model
« Boundaties and Excitations
[ Mesh Dperations
7 Analpsis Setup
o Optimetiics
o Radiation

Walidation Check completed.

5. HFSS = Analyze all
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Plot S-parameters vs. Frequency

Plot S-parameters vs. Frequency

6. HFSS = Results = Create Terminal Solution Data Report =
Rectangular Plot

Solution: Setupl:Sweepl
Domain: Sweep

Category: Terminal S Parameters
Quantity: St(T1,T1), St(T1,T2)
Function: dB
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Plot S-parameters vs. Frequency

Plot S-parameters vs. Frequency

3 Report: helloHFSS - via_and_trace - New Report - New Trace(s)

[ =
Trace | Famiies | Famiies Display |
Solution: ’—L‘
Setupl: Sweep Primary Sweep: [Freq ][ =
Domain: Swi =
weep =] X: W Defautt [Freq L]

Jimeichior | v Gy e et

Category:

Function:

<none:
ang_deg
ang_rad
ITerminal Z Parameter
| Terminal VSWR.

cang_rad
Termingl Port Zo FR—

dE 20normalize

im

mag
normalize:

Updatz Report
¥ Real time
Output Variables... | Optor\s.‘.| New Report | | ‘ Close
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Plot S-parameters vs. Frequency

Plot S-parameters vs. Frequency

XY Plot 1 via_and_trace 4
000
5.00
— Curve Info
~10.00 — — dB(sYT1,T1)
Setup1 : Sweep
m —— dB(SUT1,T2))
-15.00 — Setup1 : Sweep
2000
25,00 —
-30.00
-35.00 —
1000 T T T T
000 200 alo 600 800 1000
Freq[GHz]
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