Laboratory 3

Dipole antenna

https://indico.fnal.gov/ev

TJANSYSE Desktap -

% File Edit View Project

| I $ Cut *¥) Undo
53 Copy (™ Redo

Save <
[ Paste X Delete

Desktop View Draw

Project Manager a4 x @&

@-(Z] Definitions

Properties 2 x

-le. iCoordinate Sys|

Solution Type...
List...

Select: Object

\:SAI‘ Select by Name
Validation Check...
Analyze All
Submit Job...

B Edit Notes...

<z

Model Sim

3D Model Editor

Boundary Display (Solver View)

Design Properties...

Design Datasets...

Toolkit >

Set Object Temperature...

Design Settings...

Model >
Boundaries »
Excitations >
Hybrid >
Mesh Operations >
Analysis Setup L3
Optimetrics Analysis 4
Fields >
Radiation >
Results »

1

-
Solution Type: Projectl - HFSSDesignl

— Solution Types

& Modal " Eigenmode
" Teminal " Characteristic Mode
" Transient " SBR+

~ Driven Options

@ Network Analysis " Composite Excitation

I Auto-Open Region

™ Save as default

o]

Cancel



https://indico.fnal.gov/event/13068/contribution/10/material/slides/1.pdf

5 ot

‘5 File Edit View Project Draw [Modeler| HFSS Tools Window He

4 Cut  ¥) Undo | Select: G

53 Copy (™ Redo @ Sele

Save
[ Paste X Delete

Desktop View Draw Mod

Rioleet Mananer X
= Project1*
& HFSSDesign1 (D
(22 Definitions

Properties

Name Unﬂ

]

Import...
Export...

SpaceClaim Link
Import From Clipboard
History Tree Layout
Assign Material...

Movement Mode
Grid Plane

Snap Mode...

New Object Type
Group

Coordinate System
List

Edge

Surface

Boolean

Units...
Measure

Generate History
Delete Last Operation
Purge History
Upgrade Version

Fillet
Chamfer

Model Analysis
Model Preparation

8] Set Model Units

Select units:

I Rescale to new units

[ o |

[N -

Cancel |




i) File Edit View Project Draw Modeler HFSS |Tools| Window Help
4 Cut  ¥) Undo | Select: Objet  ~ @& Edit Libraries *la \N 9|3
3 Copy (% Redo | (8 Select by Name ® Library Tools "1 Q 9 T L.
Save 2
([ Paste X Delete % Project Tools rle R | @ X &
Desktop View Draw Model Simulation Run Script...
Project Manager 2 x @ @]z, iCoordinate System Pause Script
ject1* -4 Planes Record Script To File...
HFSSDesign1 (Driven™| &P Lists Record Script to Project...
Definitions
Open Command Window
Password Manager...
Options 4 General Options...
Keyboard Shortcuts... 1% HPC and Analysis Options...
Exemalitooless Export Options Files...
[@ Show Queued Simulations
BB  Edit Active Analysis Configuration...
Import Array from Table...
Job Management »
Calibration Wizard
Layout Links...
Network Data Explorer e
PEmag...
r . -
Options =
General Drawing Data Entry Mode
2D Extractor B 5 "
Circuit Design € Point (' Dialog
Circuit NetList Design Use F3/F4 to switch between point and dialog entry mode
HFSS
L33 D tayout ~Relative Coordinate System Creation Mode
HFSS-IE ¢ 5
Icepak % Axis/Position " Euler angle
Maxwell 2D Use F3/F4 to switch between axis/position and Euler angle creation mode
Maxwell 3D =
Q3D ~Polyline Creation
RMxprt : ;
Twin Builder ¥ Automatically cover dosed polylines
= 3D Modeler
Drawing ¥ show measure dialog during drawing
Operation I Edi v S
Snap Edit properties of new primitives
Display
Group L (]
SpaceClaim Link
Advanced
Layout Editor
Machines
# Madsl Fritar o
OK l Cancel
L = |




.
Options

Command  CreateCylinder
Coordinate...| Global

Center Po... 0.0.0 ‘mm Omm , Omm , Omm
Axis 1z | '

Radius ?mza 0.5mm

Height lung mm Omm
Number of .. 0 0

General »  ~Rendering Defaults
2D Extractor B
faul 8
CrouitDesign Default color lSeIect 'l = I
Circuit NetList Design Default view render mode: [Smooﬂ'lshade VI
HFSS
HFSS 3D Layout
HFSS-IE ~Object Appearance
Icepak
Maxwell 20 A I Use material appearance if available
Maxwell 3D F
Default color:
e L_J
RMxprt Default transparency:
Twin Builder 3
[= 3D Modeler = 04
Drawing Opaque Transparent
Operation
Snap | | [ Object Outline
B Display [V Show object outline
General I
Rendering -} 0.5
History Tree o 3
Minimum Maximum
Group
SpaceClaim Link
Ardvanred ik
OK I Cancel
L = |
s S
8] CreateCylinder [ = J
Add Variable =
Command I Attribute |
Name I Value I Unit I Evaluated Value I | Name |Iung

Unit Type |Length

Unit

| mm ~|
Value (33§ -
Type |Loca| Variable _vj

Properties: antena3 - HFSSDesign1 - Modeler

lsz\l

Command

Add Variable

Name |

Value

| Unt [ Evaluated Value |

Description

[

Command CreateCylinder
Coordinate Sys... Global

Name
Unit Tgpe |Lenglh /LD

I e oo TN - B
s z
Radius raza 10.5mm Value 1 -
Height lung 39.5mm I
Number of Seg... 0 o
Type  |Local Variable |
I~ Show Hidden
OK Cancel Apply




CS?

5 File [Edit] View

Proect Draw

tena3 SDesi

Modeler

HFSS Tools Window Help

Undo
Redo

& Cut
Desktoj 53 Copy
Project Mz (4 Paste
:ena3 Delete
HFSSDesi
Definitions

Rename

Select All

Deselect All

Arrange
Duplicate

|

Properties Scale

Name

Copy Image
Delete Start Point

Delete End Point

Select All Visible

o'e Invert Selection
Next Behind
Selection Mode
Select Objects
Extend Selection

Y Select by Area Filter...

Go to History

Properties...

Ctrl+Z
Ctrl+Y

Ctrl+X
Ctrl+C
Ctrl+V
Delete

F2

Ctrl+A

Ctrl+Shift+A

-

E 4%* Pan
“Jx Rotate *
Zoom

+ [ orient ~

Results Automation

nder

i.. Along Line
ﬂ Around Axis
i Mirror

Properties: antena3 - HFSSDesign1 - Modelgj

Command
Name | Value | unt [ Evaluated Value Description | |
Command CreateRectangle | |
Coordinate Sys... Globe
Position Omm , -0.5mm , ...|
ms (X
YSize |2'raza Imm
[~ Show Hidden
oK I Cancel Apply




=]

328 Model
=-&2 Solids
(-4 copper

&7 Cylinderl

&P Cylinder1 1

Ell:l Sheets

&= Unassigned
®ms | Rectanglel
[ CreateRectangle

[ED Coverlines

112, Coordinate Systems
v 4 Planes
0-€D Lists

2 CreateCylinder
EH DuplicateAroundAxis

7E File Edit View Project Draw Modeler [ HFSS | Tools Window Help

4 Cut  ¥) Undo  Select: Object
3 Copy (% Redo (9 Select by Name
Save
[ Paste X Delete
Desktop View Draw Model Sim
Project Manager 7 x @l 5-9) Model
:ena3* €2 Solids
HFSSDesign1 (DrivenModa -4 copper
Definitions =& Cyli

@1z, Coordinate Sys
-4 Planes
-9 Lists

E 3 Sheets
E]EI Unassig
ER=

|
=

&z
9,

B

Solution Type...
List...

Validation Check...
Analyze All
Submit Job...

Edit Notes...

Toolkit

3D Model Editor
Set Object Temperature...
Design Settings...

Model

Boundaries
Excitations

Hybrid

Mesh Operations
Analysis Setup
Optimetrics Analysis
Fields

Radiation

Results

Boundary Display (Sclver View)

04 i m@ @ @AMove | fpgAlongline | [ Unite
ected 8 Q 9 ' A .’ Rotate i’ Around Axis | [, Subtral
BeR| O Al Mircor | iy Thru Mirror | [§) interse
Assign Wave Port...
Auto Assign Terminals Lumped Port...
Set Default Base Name Floquet Port...
Edit Port Impedance Multiplier Terminal...
List... Incident Wave >
Reassign... Linked Field >
Delete All Voltage...
Visualization... Current...
Reorder Matrix... Magnetic Bias...

Differential Pairs

Spatial Charge Region...




Port : General u

Name: IP1

Full Port Impedance: |50 Johm ~|

Impedance ::= resistance + 1i * reactance

< Back Next > Cancel

Characteristic Inpedance (Zo

None

None |

Use Defaults

< Back Next > Cancel




. —
Lumped Port : Modes M

Number of Modes: |1

Mode Integration Line Characteristic Inpedance (Zo

Use Defaults

< Back Next > Cancel

. —
Lumped Port : Post Processing M

- Port Renomaization
" Do Not Renommalize
' Renomalize All Modes
Full Port Impedance: [|73 ohm _vJ

Impedance ::= resistance + 1i * reactance

i~ Deembed Settings
[~ Deembed
Use Defaults
< Back Finish Cancel

Project Manager 2 x il 5 Model

E]-- antena3* =-&7 Selids

- HFSSDesign1 (D -4 copper
é 3D Componen -7 Cylinderl

..... Model [Z) CreateCylinder R Y
.[2F] Circuit Elemen EH DuplicateAroundAxis e 7
..g% Boundaries @7 Cylinderl 1
(3£ Exditations B3 Sheets
a -3 Lumped Port

ﬁ Hybrid Regions -1z, Coordinate Systems
----- B8 Mesh Operatioff] &4 Planes

- §F Analysis @-€P Lists

[ optimetrics

-[# Port Field Displ
Mg Field Overlays
..... Radiation
@[22 Definitions




2] File

Edit View Project Draw Modeler HFSS| Tools Wind

ena3

ow Help
4 Cut ™) Undo  Select Object Solution Type...
L4 Copy (% Redo | (8 Select by Name List...
Save i
[ Paste X Delete & Validation Check...
0
Desktop View Draw Model Sim{ =~ Analyze Al
Submit Job...
Project Manager B x ST
EI~ i 3+ it Notes...
- HFSSDesign1 (D! Toolkit »
é 3D Componen
-G Model 3D Model Editor
@ Circuit Elemen Set Object Temperature...
£ Boundaries Design Settings...
[-]ﬂ Excitations
LD P1 Model 2
& Hybrid Regions R :’:Ioordinate Sys| Boundaries 4
B8 Mesh Operatio 4 'anes Excitations »
S Analysis o9 Lists .
@ Optimetrics Hybrid »
..... @ Results Mesh Operations »
@[ Port Field Displ Analysis Setup »
T Field Overlays Optimetrics Analysis »
? Radiation Fields ,
(L] Definitions
Radiation >
Results >
Boundary Display (Solver View)
Design Properties...
Design Datasets...

ected

CN(c%

soa
006
oon
o/

Create Array ...

Create Open Region ...
Update Open Region Padding...

Create Open Region

~ Reaqi
FRegion

Operating Frequency: |1 9

~| |GHe

[ Apply infinite ground plane at INeg Z v I direction

i~ Boundary

% Radiation
" FE-BI

" PML

[~ Save as default

o]

Cancel




I bl EOR View Promct Unw Mooeer HESS 100k Window Help

d AU Dunde SekaOpea - & @ Q §oPan Qrean § | @ e 13 Surtace - | Ju Relative CS = i@ Measure = $iE Grid @ Mose
acops Cieco  @seedvytame | % & Serotate = B sercnc y | @ cranter | > sneet s | Lrscec Smim v - B o
W paste X Detete * 209, o Cvient - \ tdge+ | %, Units » - @A B
Jeiktop View  Owsw | Model  Smustion  Resits  Automation
jetManager 9 x 55 @ Model
‘antenay | 3@ s Z
@ HrssDesign1 (Driv = 4B copper A
& 0 Conponents 5 @ Cylindert
B Mosd B CresteCylinder
@) Crat Bements &) DuplicsteAroundisis
5 I Bounderies 5 & Cylindent 1
& Opent = S
& Excitatiors & & RadistingSudace
Hybeid Regions. 1 C3 Sheets
W e Operations & B3 Lumped Port
S sesysis @ L, Coordimate Systems \
@ optimerics 5 48 Planes
nids 5@ Usts o
B3 Port Field Display
Field Overlays.
5 9 Radaton
-2
o Asmuth
o Bevaton
@
rrerererereverexerered
perties L] x|

Save
[ Paste X Delete
Desktop View Draw Model Simi
Project Manager =49 Model

- antena3*
(-8 HFSSDesign1 (Drivi

(L] Definitions

N

i !
51 File Edit View Project Draw Modeler

4 Cut ) Undo
53 Copy (™ Redo

Openl

Select: Object
() Select by Name

=3 Sheets

#-3 Lumpeg
-1z, Coordinate Sysi
14 Planes

-2 Excitations
& Hybrid Regions
----- B8 Mesh Operations
- 4F Analysis [
[ optimetrics £
[

0-€9 Lists

HFSS) Tools Window Help

Solution Type...
List...
&% Validation Check...
0, Analyze All
Submit Job...
B Edit Notes...
Toolkit

3D Model Editor
Set Object Temperature...
Design Settings...

Model

Boundaries
Excitations

Hybrid

Mesh Operations
Analysis Setup
Optimetrics Analysis
Fields

Radiation

Results

Boundary Display (Solver View)

Design Properties...
Design Datasets...

=20
e e

WGl

ected

e
HO06e
20

eon

3 Add Solution Setup...
|~ Add Frequency Sweep...
List...

Revert to Initial Temperature
Revert to Initial Mesh
Apply Mesh Operations

Clear Linked Data

Rt



o al
Driven Solution Setup . u
General | Options | Advanced | Hybrid | Expression Cache | Derivatives | Defauts |
Setup Name Setup1
|V Enabled I~ Solve Ports Only
—Adaptive Solutions
Solution Frequency: @ Single " Multi-Frequences " Broadband
Frequency |19 JaHz ~|
Maximum Number of Passes I 12
¢ Maximum Delta S 0.02
" Use Matrix Convergence Set Magnitude and Phase, .,
L]
Use Defaults |
HPC and Analysis Options...
OK Cancel
o hl
Driven Solution Setup ’ u

~ Initial Mesh Options

General Options | Advanced | Hybrid | Expression Cache | Derivatives | Defauts |

¥ Do Lambda Refinement
Lambda Target: [0.3333
™ Use Free Space Lambda

V' Use Default Value

~— Adaptive Options

Maximum Refinement Per Pass:
[~ Maximum Refinement:

E—
[ —

Minimum Number of Passes: [
Minimum Converged Passes: |1—
 Solution Options

Order of Basis Functions: Frst Oder =
¢ Direct Solver
(% fterative Solver

Relative Residual: 1e-06
" Domain Decomposition

Relative Residual: 0.0001

OK

Cancel




% File Edit View Projct Draw Modeler | HFSS | Tools Widow Help

4 Cut  ¥) Undo  Select: Object
23 Copy ™ Redo ® Select by Name
Save
4 Paste X Delete
Desktop View Draw Model Sim
Project Manager 2 x i B-¢) Model
{F] antena3* E-€7 Solids
&3 HFSSDesign1 (Driv . S copper
é 3D Components -7 Cyli

- @ Model

@ Circuit Elements
=-E% Boundaries

.. Openi :
-2 Excitations &P Radi
&7 Hybrid Regions -3 Sheets
B8 Mesh Operations - Lumped
= ﬁ Analysis -1z, Coordinate Sys
: ﬁ +-43 Planes
{7 Optimetrics @69 Lists
- Results

#-[# Port Field Display
2 q Field Overlays
= ? Radiation

ids
'y Azimuth

.y Elevation
&)L Definitions

.
Edit Frequency Sweep

Solution Type... Q
List... ected ]
Validation Check...

Analyze All

Submit Job...

Edit Notes...

Toolkit »

3D Model Editor

Set Object Temperature...

Design Settings...

Model >

Boundaries »

Excitations 2

Hybrid >

Mesh Operations >

Analysis Setup » | & Add Solution Setup...
Optimetrics Analysis » | |~ Add Frequency Sweep...
Fields > List...

Radatiol < Revert to Initial Temperature
peu i Revert to Initial Mesh
Boundary Display (Solver View) Apply Mesh Operations
Design Properties... Clear Linked Data

Design Datasets... [

|

General I Interpolation I Defaults I

Sweep Name:

Sweep Type:

lSweep

l Interpolating o I

[V Enabled

~Frequency Sweeps [281 points defined]
P Distribution, |

Sart [ End |

Linear Step 0.5GHz 3.3GHz Step size 0.01GHz

Add Above I Add Below I Delete Selection I Preview ... I
Time Domain Calculation... I
OK I Cancel
g = = =
-
Validation Check: antena3 - HFSSDesign1 T

———

J HFSSDesignl

Validation Check completed.

o/ Design Settings
o/ 3D Model

o/ Mesh Operations
o/ Analysis Setup

o/ Optimetrics
o/ Radiation

Close

o/ Boundaries and Excitations




€ Saiver At

W4 100 (mm)

Fiocile PR R S Parameter Plot 1 HFSSDesign! 4
==

aBs1P)|
Setup! - Sweep

500

1000
’g‘ Report sneans3 - HFSSDesgnt - § Parameter Pot 1 - dBISPLPY)
Context Trace | Fambes | Fambes sy |
Sokton:  [enpl : Sweep 2| omaryswees: e <[
e 1SS | x  mownfim 1
TR | =) e

Freq(oHe

Directivity Plot 1

fesh Operatons $2. Beport: antena - HFSSDesign! - Direciviy Pit 1 - DirTotal ——
Py Cantext Troce | Fambes |
w Soiton:  [Senpi:Lasthditve v, eyt M o
5 S Peramete ot 1 Semey (D 2| sty sues e =I[ =
we Powmalm ]
Theta: 7 Defaut [Thet
wag: riost R
L I

Category:
Smocth Vanabies
Tasties
o
System Gon Thetn
can 4
Rato
feefes
Update Report. X
(Outoe . 1  Resitme L~ aid




