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Introduction

Wireless communications have progressed very rapidly in recent years, and many
mobile units are becoming smaller and smaller. To meet the miniaturization
requirement, the antennas employed in mobile terminals must have their dimensions
reduced accordingly. Planar antennas, such as microstrip and printed antennas have
the attractive features of low profile, small size, and conformability to mounting
hosts and are very promising candidates for satisfying this design consideration. For
this reason, compact, broadband and wideband design technique for planar antennas
have been attracted much attention from antenna researchers. Very recently,
especially after the year 2000, many novel planar antenna designs to satisfy specific
bandwidth specifications of present day mobile cellular communication systems
including the global system for mobile communication (GSM; 890 - 960 MHz), the
digital communication system (DCS; 1710 - 1880 MHz), the personal communication
system (PCS; 1850 - 1990 MHz), and the universal mobile telecommunication system
(UMTS; 1920 - 2170 MHz), have been developed and published in the open
literature.

Planar antennas are also very attractive for applications in communication devices
for wireless local area network (WLAN) systems in the 2.4 GHz (2400 - 2484 MHz)
and 5.2 GHz (5150 - 5350 MHz) bands.

The aim of this tutorial is to show you how to use HFSS to design planar antennas for
wireless communications. Therefore, we have chosen four antennas types; dipole
antenna, the rectangular patch antenna, probe feed patch antenna and triangular

microstrip antenna. At the end, we will propose some projects.



High Frequency Simulator Structure (HFSS)

HEFSS is a high performance full wave electromagnetic (EM) field simulator for
arbitrary 3D volumetric passive device modelling that takes advantage of the
familiar Microsoft Windows graphical user interface. It integrates simulation,
visualization, solid modelling, and automation in an easy to learn environment
where solutions to your 3D EM problems are quickly and accurate obtained. Ansoft
HFSS employs the Finite Element Method (FEM), adaptive meshing, and brilliant
graphics to give you unparalleled performance and insight to all of your 3D EM
problems. Ansoft HFSS can be used to calculate parameters such as S-Parameters,

Resonant Frequency, and Fields. Typical uses include:

* Package Modelling - BGA, QFP, Flip-Chip

= PCB Board Modelling - Power/ Ground planes, Mesh Grid Grounds,
Backplanes

» Silicon/GaAs-Spiral Inductors, Transformers

= EMC/EMI - Mobile Communications - Patches, Dipoles, Horns, Conformal
Cell Phone Antennas, Quadrafilar Helix, Specific Absorption Rate ( SAR),
Infinite Arrays, Radar Section (RCS), Frequency Selective Surface (FSS)

* Connectors - Coax, SFP/XFP, Backplane, Transitions

* Waveguide - Filters, Resonators, Transitions, Couplers

= Filters - Cavity Filters, Microstrip, Dielectric

= HFSS is an interactive simulation system whose basic mesh element is a

tetrahedron. This allows you to solve any arbitrary 3D geometry, especially



those with complex curves and shapes, in a fraction of the time it would take
using other techniques.

The name HFSS stands for High Frequency Strucutre Simulator. Ansoft
pioneered the use of the Finite Element Method (FEM) for EM simulation by
developing / implementing technologies such as tangential vector finite
elements, adaptive meshing, and Adaptive Lancozos - pade Sweep (ALPS).
Today, HFSS continues to lead the industry with innovations such as Modes
to Nodes and Full wave Spice.

Ansoft HFSS has evolved over a period of years with input from many users
and industries. In industry, Ansoft HFSS is the tool of choice for High

productivity research, development, and virtual prototyping.



Telecommunication & System UFR The Dipole Antenna

Chapter one - The Dipole Antenna

| — Introduction

The monopole and dipole antennas are commonly used for broadcasting, cellular
phones, and wireless communications due to their omnidirective property. Thus in
this tutorial, a dipole antenna will be constructed and analyzed using the HFSS
simulator. The example will illustrate both the simplicity and power of HFSS through
construction and simulation of this antenna structure. The following notes will
provide a brief summary of goals.

General navigation of software menus, toolbars, and quick keys.
Variable assignment.

Overview of commands used to create structures.

Proper design and implementation of boundaries.

Analysis Setup.

Report Creation and options.

FFEEFEE

1- Starting HFSS

- Click the microsoft Démarrer button, Select Programs, and select Ansoft, HFSS
9.2 program group. Click HFSS 9.2.

- Or Double click on the HFSS 9.2 icon on the Windows Desktop.

HFSS 9.Ink

2- Creating the Project

First launch the HFSS Simulator.

Fla Edb View Project Toos Window el

D=l LIE ks Sl R4
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From the Project Manager window. Right-Click the project file and select Save As
from the sub menu.

Ansafl HFSS
Fie Ed Vew Froect Toos Window feb

D@ R

Name the file “dipole” and Click Save.

Enregistrer, sous

Enregiztrer dans : I@Ansoﬂ j - l:jz ,

() PersonalLib
[C)ring_ankenna. bfssresults

Ejtemp

A ring_antenna

Marn du fichier : |di|:.o|e| Erregistrer I
Type: IAnsoft HFSS Project Files [ hisg) ;I AnriLler |
A

Note: Before click on “Enregistrer”, always create a personal folder to store all
HFSS projects.

3- Working with geometries

To begin working with geometries.

- you must insert an HFSS design. Right-Click the project file and select Insert
> Insert HFSS Design from the menu.

O. El Mrabet & M. Essaadi 2005 - 2006



Telecommunication & System UFR The Dipole Antenna

Ansoft HFSS [BEE

File Edit View Project Draw 30 M ler HFSS Tools Window Help

Deds=a3xXs e sdsber Bl 02 m%| |[SwMPrlLss0salaala s

YLD I m o8 e 0000 E O w o o] % 5 [[paa® ih[[in s dh[[Beocom  cl[ece || & ot =]
Lz~ @ o f] cm)

0 & Insert HFSS Design
Close Insert Documentation Fil ...
H e ks
Save As...
Broject Wariables ...

Datasets...

Remove Lnused Definitions ...

Prgject

|- jalx

|- lolx

==

‘s démarrer E P E B fll} O Chap_1_Dipole_ Ante... i & 14 Dipole, pof | Adobe Reader - [Dipo... R & E, o 152

- Orclickon ﬂ from the toolbars.

Ansoft HFSS - [dipols - HFSSMode!? - 30 Madalar]
T Fie Edi View Projct Oraw 3DModeler HFSS Tooh Window Hel = 3] ¥
DFRrBE s e e BESE O Al AR R P e el AN
e R e - - R e e L == ] Mot x]| |5 ot ]

[#tle e (@ 55 -

-
2B | Cecrdeae

= ¥ A s
+ & dpos o0 Ponts

P Lsts

z

Due to the nature of this design we will use Driven Modal as the solution type.
From the HFSS menu select Solution Type and Driven Modal.

Tools  Window  Help

Solution Tvpe. ..
List. ..
62 Yalidation Check. ..
1B Edit Motes. ..
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Solution Type: Dipole - HFS5Model1

" Driven Terminal

" Eigenmaode

k. | Cancel

The units are chosen as mm by choosing the heading 3D modeler and Units from the
menu.

ENEEN HFSS  Tools  Window

Irnpart, ., 2
Export... | I

v Group Objects By Material Set Model Units

-
Movement Mode L

rid Plane 3 e o new units

Select units:

snap Mode, .

Mew Object Type ] Cancel |

X]

Coordinate System L /
List »

Surface

Boolean

HFSS relies on variables for any parameterization / optimization within the project.
Variables also hold many other benefits which will make them necessary for all
projects.

e Fixed Ratios (length, width, height) are easily maintained using variables.

e Optimetrics use variables to optimize the design according to user-defined
criteria.

e All dimensions can be quickly changed in one window as opposed to altering
each object individually.

Click the HFSS heading and select Design Properties at the bottom of the menu.

O. El Mrabet & M. Essaadi 2005 - 2006
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==l Tools  Window  Help

] Solution Tvpe...
List,..
&% Yalidation Check...
1B Edit otes. .

30 Maodel Editor

Boundaries 4
Excitations 4
Mesh Operations 4
Analysis Setup 4
Optimetrics Anakysis 4
Results 4
Fields 4
Radiation 4

Boundary Display (Solver Yiew)

Design Properties. ..

This will open the variable table. Add all variables shown below by selecting Add. Be
sure to include units as needed.

Add Property [g|

Walue

Mame |Iambda

™ Yariable " Checkbox € Netli & Tex € Nu " Separator
F g4 K | & File Mar & t S0 LT

10 mm

Enter a number with units, wariable, or expression into the Value field. Referenced project variables should be prefised with a '$'. Examples: 22.4pF,

$C1, Zicos($w).

Ok | Cancel

The final variable table should looks like

O. El Mrabet & M. Essaadi 2005 - 2006
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Properties: Dipole - HF55Modell E]

Local Warisbles ]

* Value " Dptimization " Tuning " Sensitivity " Statistics
Mare | Walue I nit Description | Fiead-only |
lambda 100 i [
dip_rad larmbda/200 [
radiation_rad dip_rad+[lambda/4] [
gap_sic 00125 T H
res_length 475 ambda B
dip_lenath res_lengthd2-(gap_sic/2) B
radiation_height gap_sre/2 + dip_lenath + lambdas10 [
< I >
v Shaw Hidden
Add... | |

4- Drawing the Dipole

We will start to by creating the dipole element using the Draw Cylinder button B
from the toolbar.

Ansoft HESS - [Dipole - HFSSModel1 - 3D Modeler]
T File Edit View Project Draw 3D Modeler HFSS Tools Window Help =

a x

e B& o ERdE EZ20R 0 LOL%E bl piss | T30 @6 A8
NN TANOCOoc B @ACS R o v ~[[m  + [vacum x| [rodel || ® ot ~]
e« |@me o ||| 2 e 2

=& Model

<o =4 vacuum
[ P Doole” =& Cylinderl
% B Dipa Bymc.eeratecyhmer
-1z, Coordinate Systems
+ & Planes
202 Points
- Lists

Poject

ﬁ = [ Dipole (F:-/HFFS_Project/Dipole_Antennal)
Si| E @ Hrsshoden
€23 Number of sides should be equal or greater than 3. (E:00 il 31, 2005)

Llalx

Nothingis selected

[P — Py () [ [ = " T 1 .
74 demarrer B s 2 W Sanstire-.. | @ FiTutorial 1 Dipole.pdf ¥ Fostedetr. . Ansoft HF . R fEe T

By default the proprieties dialog will appear after you have finished drawing an
object. The position and size of objects can be modified from the dialog.
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Properties: Dipole - HFSSModel1 - 3D Modeler ]
Command ] Attibute |

Marne | Yalue | Unit | Dezcription |
Cormmand CreateCylinder
Coordinate Systern | Global
Center Position O, Omom . gap_sre/2
Az z
Radius dip_rad
Height dip_length

[ Show Hidden
ak. | Annuler
=& Model;

Double click

[l CreateCylinder

+

L, Coordinate Systems
= Planes

22 Points

& Lists

+

+

Properties: Dipole - HES5Model1 - 3D Modeler

x)

Attribute l
Marne | Yalue | Unit | Diezcription | Read-only |
Mame dip1 [
C u I T
Salve Inside [w [
|| Drientation Glabal [
| [Model r |_
| | Display wireframe B [
| Colar Edit |—
| Tranzparent 0 [
[ Show Hidden

akK | Annuler

O. El Mrabet & M. Essaadi 2005 - 2006



Telecommunication & System UFR The Dipole Antenna

Follow the format above for structure size. Give the name dipl to this object. Assign
the material PEC and click OK. PEC (Perfect Electric Conductor) will create ideal
conditions for the element.

The next step is to build the symmetric of dipl. To do that, Right -Click the drawing
area and select Edit -> Duplicate -> Around AXis.

Ansoft HFSS - [Dipole - HFSSModel, - 3D Modeler] FenTh I ]
"I Fle Edt View Project Draw 3DModeler HFSS Tools Window Help | NEES
Dl B2BEXax 2 & B4R 0 SOEIm% ZhtbalpiEss 1530 @648
RV Sl = e R e W=-S I & 1 A e - [ R ) - | pa o2 4| e &5 W BB [vacum = ||[model ||| @ ot ]
sio[« @[ o ||[2]4 e 2=
Loz [P Modd
=489 pec
=& %“”Cde”t -
@ HFSSModell® Aoty e
#l-le, Coordinate Systems
w12 Definitions & Planes
g el v Select Ohects o
H List:
e Select Faces F
Measure 3
Wiew 3
[ paste vy
Assign Material... N
& o X Delete oel
fssig ’
Assi ¥ Properties...
Assig Operation ¥
Plot Fields > o Along Line
Project Plot Mesh B3] round s, .
Ny Ul oy
o Copy To Clpboard v
o v
Sweep L
|
)
)

12:59

Bz e Oy O Z
Angle: |1BI:| ﬂ ||:|eg ﬂ
Total number; |2 ﬂ

Cancel

The dipole structure is illustrated below:

O. El Mrabet & M. Essaadi 2005 - 2006
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Ansoll HESS - [Dipole - HFSSModell - 30 Madeler |
"I Fle Edt Wew Frojct Orew J0Modeler MPSE Took Wirdiw sk =] 8] x|
[n—3 "] BS o R |d BB O SOEm% BTN ilds |00/ /oud®
L3000 B RACE = Rl o &l x|fo e = = dlk 2 il | 2 Jrscam | [modet
1o~ (@ o ][5 3
2l0lx =
W = & Cylrnderl
4 e HFSSMudell 1 X
4 (20 Dsbraons i gg;:“(jmmm
i Dupbeatetiodyarounda
e, Cowdnste System
¥ 4 Plares
0 Ports

W ks

- |

«y demarrer Brocy G rTutonsstess.. | G Cheo i Dpcle o, | F | adobe resder-[...

5- Creating the port

In the section you will create a Lumped Gap Source. This will provide an excitation
to the dipole structure. Begin by selecting the YZ plane from the toolbar. Using the
3D toolbar, click Draw Rectangle and place two arbitrary points within the model
area.

Select YZ plane

iy /@&0/' Draw rectangle
@n Plane

! {:} o
|

ﬂi—fﬁﬁ

Enter the following information

Properties: Dipole - HFSSModel1 - 3D Modeler 3

Altribute ]
Mame | Walue | Unit | Description | Read-only |
Name Source [
Orientation Global [
| [Model v -
o isplay Wwireframe [ [
| color Edit -
| Transparent 0.2 [

[~ Show Hidden

ok | Annuler
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=5 Model
-4 Mot Assigned
»  Double Click
+ 4 pec
+-12, Coordinate Systems
+-4= Planes
@2 Points
+-§8 Lists
v
Enter the information below
Properties: Dipole - HE55Model1 - 3D Modeler,
Command |
MNarme | Value | Unit ‘ Dezcription |
Command CreateRectangle
|| Coordinate System | Global
[ |Postion Omm , -dip_tad . -gap_sic/2
[ |asis B
] I'Size dip_rad"2
: ZSize gap_src
[ Show Hidden
Annuler

With the source geometry in place, the user must provide an excitation. A lumped port
will be used for the dipole model. This excitation is commonly used when the far field
region is of primary interest. In the project explorer, right-click Excitation -> Assign
-> Lumped Port.

=& Model
— 4P Mot Assigned
+ P
— S pec Expand all
= Collapse all
i
E Edit 4
+- &P 0
+- L, Coordina
+| -4 Planes Assign Boundary >
=2z Paoinks

Assign Excitakion Whave Pork.., .

&5 Lists

+

Assign Mesh Operation # Lurnped Pork...
Incident wWave. ..
Plok Fields L
Yoltage...
Plok Mesh
Currenk, ..

Magnetic Bias...

Name the port source and leave the default values for impedance.

10
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Lumped Port : General

Mame: |LumpF'0rt‘l|

Resistance: |5D

[ahm

=

Feactance: |D

[ Ohm

I

3

Use Defaults

Annuler

I Suivant > I

Click Next and enter the following:

Lumped Port : Modes

Mumber of Modes; |'I

Mode

|N|:une

|ntegration Line | Charactenztic mp. [Zo]

Maone
Hew Line...

Usze Defaults

<Erécédent| Terminer |

Annuler |

Using the mouse, position the cursor to the bottom-center of the port. Ansoft's snap
feature should place the pointer when the user approaches the center of any object.
Left-click to define the origin of the E-field vector. Move the cursor to the top-center
of the port. Left-click to terminate the E-field vector. Click finish to complete the port

excitation.

Note: In case you find some difficulties for drawing the lumped port, you can redraw
the rectangular plane, affect the lumped port, then resize the rectangular plane.

11
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e zons et zone ]|

Ansoft HFSS - [Dipole - HFSSModel1 - 3D Modeler]
T File Edt Yiew Project Draw 3DModeler HFSS Took Window Help |

EZ 0 Bo K@ FEin% Zhtaliids | 50608
v [ - m vacuum | [ocet - Object v
Draw the port line. “hen you are finished, the port edit dilog wil ‘ =i || ® o |
reappear,
=T
& Model = & Cylindert
EF Boundaries B CreateCylinder
+ B Excitations B Duplicatearoundass
B Mesh Operations # 2 Cylinderl_t
S dnalysis Lz, Coordinate Systems
@ Optimetiic: = 4 Flanes B
= Resuls g C’“"t”ts
+ [ Port Field Display i st
[ Field Overlays
% Radiation
& (] Definttions
<
F‘lulecl

= [ Dipole [F-HFFS_Froject/Dipole_Antennar)
= @B HFSSModell
14 Port LumpPoit2: Dne or more port lines was lost due to geamety modfications. (1:55 aoét 03, 2008)
1%, Boundery LumpPor2: Boundary lost s assignment due to geomely modifcations and has been delelad. 1:55. a0t 03, 2005)

E|
|
4

Enter the vertex dits 0.0000  |idv: 0.0000 ]z 6.0000 mm

FR

[r———
is démarrer

6- Radiation Boundary

In this section, a radiation boundary is created so that far field information may be
extracted from the structure. To obtain the best result, a cylindrical air boundary is
defined with a distance of A/4. From the toolbar, select Draw Cylinder.

= N T AN S =

L1

Draw cylinder

-7 Model

-4 Mot Assigned
+- 57 source

- gair

s N

Enter the following information:

Properties: Dipole - HFS5Model1 - 3D Modeler @
Altribute l
Mame | Walue | Unit | D ezcription | Fiead-only |

Mame radiation [
| Material air | ™
| Solve Inside 2 [
| Oriertation Global [
| Model 72 -
|| Display Wiretrame I [
| Colar Edi | -
| Tranzparent 0.8 | ™

[~ Shew Hidden

ok, | Annuler

12
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Properties: Dipole - HFSSModel1 - 3D Modeler %]
Comnmand l
Mame | Walue | Unit | Description |
Command CreateCylinder

Coordinate System | Global

Center Pogition O, Omm , -radiation_height
[ fawis z
N Radiuz radiation_rad
- |Height radiation_height'2

[~ Show Hidden

ak. | Anuler |

With the geometry complete, the actual radiation boundary may now be assigned.
From the 3D toolbar select face from the drop down window as shown below.

:| @I Face -

Click & land select all faces as follow:

Select Face

Object name:

| EEIindeﬂ

radiatian
FOLIMCE

k. | Cancel

With all faces selected, right-click the Boundary icon in the object explorer and select
Boundary -> Assign -> Radiation.

13
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e [8]K)

Ansoft HFSS - [Dipole - HFSSModel1 - 3D Modeler]
T File Edt Yiew Project Draw 3DModeler HFSS Took Window Help \

DEE 2B S XD ZR|é BEL24B 0oL S OFln% Elaal flEdds |NHITQ @6 QB

- ax

~N 3N oO0o0S RE DO CSE R|eo &z <[ - || pa o2 ab | | B 62 G| | & Jvacum ||[madel || ® |[[Face |
AR
= & Hodel
of
HEE = 4B Mot Assigned
é@ ssssss
= & HF5SModen® el
& Model c
+- &P Boundaries - 8 pec
+B Excitations #- L2, Coordinaty
B Mesh Operations = 4 Planes
- fP Analysis 03 Points
@ Optimetrics P Lists
= Results
+- [ Pt Field Display
[ Field Overlay
% Radiation p——
lot Fields
&[] Definiti

Plak Mesh

aster 4
Sigve..,
Lumped RLC...
PL Setup Wizard... ‘_
ojec! l

= [ Dipole [F-HFFS_Froject/Dipole_Antennar)
- @B HFSSModell
14 Port LumpPort2: One ot lines was lost due to geametry modfications. (1:55 aoét 03, 2008)
1\, Boundery LumpPoi2: o y\ st its assignment due to geometry modfications and has been delsted (1555 aodt 03. 2005)

lelolx | |- lolx | “

(P ——— . p e - - -
€ P~ 6 & 7 [ ®wriTwoiss.. | O chap i Dip... | § | AdobeRea...

iy demarrer

Leave the default name Rad1 and click OK.

7- Solution Setup

In this section a solution must be defined to display the desired data. We are primarily
interested in the frequency response of the structure. We will also explore HFSS's
ability to calculate general antenna parameters such as directivity, radiation resistance,
radiation efficiency, etc... .

From the project explorer, select Analysis -> Add Solution Setup.

- Dipole™ + ET:.’»’ SOUFCE
~ g HFSSMoadel ™ T Sg —
- radiakion
= Model il Create
+-EF Boundaries + 4P pec
+- B Excitations +- [, Coordinate Syster
BE Meszh Operations +|--4=% Planes
222 Prhinks

%

Add Solution Setup...

= FRes Liskt...

+-[r12] Port .
[T Fielc @ analyze
.-;, Fad Rewvert to Initial Mesh

+-|_ Definitio

Enter the following. Click ok when complete.

14
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Solution Setup [zl

General l.-’-‘«dvanced] Parts ] Defaults]

Salution Frequency: |25I.EI?E|2 |I3H2 ﬂ

[ Solve Parts Only

Adaptive Solutions

b awirnuin Mumber of Paszes: 20

M awirum Delta 5 Per Pazs: oz

IJze Defaults

(1] 4 | Annuler ‘

To view the frequency response of the structure, a frequency sweep must be defined.
From the project explorer select Setupl -> Add Sweep.

Ansoft HFSS - [Dipole - HFSSModel1 - 3D Modeler]
| File Edt View Project Draw 3D Modeler HFSS Tools Window Help |

DEd " 2B&X ZR|@ ELSRB O SO Eln% Elaad filedd |HTQ@CCAB

SN TNOCOoO<RBDA0E B o 4|z [ - @ poo? b | e b2 Bk | B [vacum |[Mocet || @ [Fece =l
80 (B O [HE e P
= &2 Madel
ol x
2l =1 4B Mot Assigned
o b1-&P source
N air
= o HeSHocon = & radatin
& Model o & pec
+-EF Boundaries # Lz, Coordinate Systems
+-89 Excitations +-48B Planes
B8 Mesh Operalions 202 Puints
= J Analysis - Lists

@ Optimel  Rename
= Resuls X Delete
#- [T Port Fig
[ Field 0

R Radiati

(1 Definions |0

Broperties.

Revert to Initial Mesh

Convergence

X\ [ Dipole (F/HFFS_Prcject/Dipole_brternar]
= & HFSSModel
1, Port LumpPoit2: Dne or more port lines was lost due to geomety modfications. (1:55 andit 03, 2005)
B
=l

1, Boundary 'LumpPart2: Boundany lost its assignment due to geometty madifications and has been deleted. [1:55 a0t 03, 2005)

o

1|

Add a new sweep to this setup. cap

[ chep_1_oip... | §| Adobe rea... Ansoft HFS. .

ey e ——
14 demarrer

Enter the following

15
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Edit Sweep r5__<|
Sweep Tupe DC Estrapolation Optionz
" Dizcrete [ Extrapolate to DC
« Fast | GHz -]
" Interpolating I’

=
—

Timne Domain Calculation. .. |

Frequency Setup | Freguency

Type: Linear Step =+
Start |25 ||3H2 ﬂ Display = |

Stop |35 |I3H2 ﬂ

Step Size  [1000 GHz =]

v Save Fields

| k. | Cancel

8- Structure Analysis

At this point, the user should be ready to analyze the structure. Before running the

analysis, always verify the project by selecting % from the 3D toolbar. If everything
is correct the user should see:

Validation Check: dipole - HFS5Model1

¥ 30 Model
& HFSsModel

¥ Boundaries and Excitations
o Mesh Operations
Yalidation Check completed. W Analysis Setup

o Dptimetrics

«¥ Radiation

Analyze the structure by clicking

9- Create Reports

16
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After completion of the analysis, we will create a report to display both the resonant
frequency and also the radiation pattern. Click on the heading HFSS and select
Results -> Create Reports.

+- O Analysiz 222 Paints
ﬁ Optimetrics +- P Lists
W f Fie:

4.7 Por _ Create Repart. ..
Eri Ficl Salution Cata..,
: -;. Fiat Qwtput Yariables. ..

+- 20 Definitic Update Reparts

Cpen Al Repaorks

Choose the following in the Create Report window:

Create Report

Target Design: |

Report Type: | todal 5 Parameters

o L] L]

Display Tupe: | Rectangular Plot

Cancel ‘

Select the following highlighted parameters and click Add Trace to load the options
into the Trace window.

17
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Traces |ZI@
| # | X |- Add BlankTrace

i~ Caontest Sweeps ] s ¥ l
Design:]--: Sl adal _J
Category: Quantity: Function:
Solution: 183“”31 - Sweep _.'_.J ‘ariables 5(zo ce) 'ang
Output Yanables ang_rad
Domain JSweep L] ' Parameter im
Z Parameter mag
‘ VEWR re
Gamma
Port Zo
Output Wariables... ‘
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Click Done when complete.
The graph is displayed below:
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HFSS has the ability to compute antenna parameters automatically. In order to
produce the calculations, the user must define an infinite sphere for far field
calculations. Right-click the Radiation icon in the project manager window and
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select Insert Far Field Setup -> Infinite Sphere.

|ig@ Field Overaps

= [

Insert Far Field Setup

4127 Defini

Sourc

Insert Mear Field Setup  #

ankenna Array Sekup...

|

Accept all default parameters and click Done. Right-click Infinite Spherel ->
Compute Antenna Parameters... from the project explorer as shown:

“ [ L] [ R

= ';' R adiation

e Sghete]

+- 21 Definitions

113y

=500

B[ S[=sour

Renarme
2 Delete

Froperties. ..

Compuke Antenna Paramekers. ..

=

|

Select all defaults and results are displayed as follows:

A% Antenna Parameters E|§|@

Inputs
Setup Mame: Infinite Spherel
Frequency: 29.9792GHz
Solution: LastAdaptive
Drezign % ariation: dip_length="2. 36875mm’
Array Setup: Maohe
Antenna Parameters:
| Cluantity Walue Ll riks #
:‘Max U 0.15347 ad A
Peak Directivity 1.798
~
< >
b axirnurn Field D ata:
iE Field Walue |Urits| At Phi | At Theta
Tatal 10.965 W 250deg S0deqg
S 49152 W 180deg 130deg
R 5.0365 W 270deg 130deg
= 10.965 W 250deg S0deg
P 0.0E07E5 W 20deg 100deg
7 Theta 10.965 W 250deg S0deqg
~ |LHCP 7.7549 W 250deg S0deg
~ |RHCP F.r485 W 240deg S0deg
Ludwig3/~ dominant | 10805 Lo 1580deg S0deg
Ludwig3™" dominant | 10933 W 270deg S0deg

Next, the far field will be plotted.

following:

Create Reports as previously shown. Modify the
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Create Report

B3
Target Deszigh: | J
=l

Report Type: | Far Fields

Dizplay Type: |[FEEELae =

Ok | Cancel |

Enter the following:

Traces

Ang Mag I &dd BlankTrace

i~ Context 1 Sweeps ] fing ] Mag ]
Diesign: ] FS5Mnde _J & Use current Design and Project variable values
) (" Sweep Design and Project variable values [ AlVElues
Salution: ]Setup'l : Lastédaptive j =
Mame | Type | Description | Odeg s
; ; 10deg T
Geometry: | Infinite Spheret | shi S Seespal e 20deg
Foint{z] 90deq 3deq
i) Joies | [ERE
Freg  Paintfz] 29.9732GHz Bldeg
Bldeg
ldeg
i S—
100deg
110deg
120deg
130deg 73
140deg
Edit Sweep. .. Feset ‘ Eggzg b
Qutput Variables... I Apply To Al Selected Traces |
Add Trace J |

I Done | Cancel I

Select the Mag and enter the following:
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Traces
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Solutior: ISetup'I  Lasthdaptive ﬂ Variables GainT atal <nonex ~
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Select Add Trace and click Done when complete. The radiation pattern is displayed

below:
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Chapter Two - The Rectangular Patch Antenna

| — Introduction

The objective of this chapter is to show you how to create, simulate and analyze a
microstrip patch antenna resonating at a frequency of 7.5 GHz as shown in Fig.1.

28.1 mm

A
v

12.45 mm

y
v

Patch ——»
16 mm

32 mm

Feed LLine ——»

% & mm
A (0, 0,0) I—>X v
Top View
Z A W=2.46 mm
“«—>

H=0.794 mm

<+— Ground Plane

Cross View

Fig.1 — Rectangular Patch Antenna
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Il — Creating the Rectangular Patch

According to the first chapter, you can create and save a project.

1 — Substrate

To draw the Substrate, click ©  on the toolbar. Then draw a box by filling the
following data as shown below.

Properties: patch_antenna_2 - HFSSModel1 - 3D Modeler

Adtribube l

Mame | Yalue | Lrit | [escription | Read-only |

Marme Substrate [
B [| Biogers BT /duroid G880 jtmi |-_

Salve Inside [ [

| | Orientation Global [

[ Mode! v |—

| | Display Wirchrame [ ™

[ Colar Edit | -

| | Transparent 0.5 | [

[ Show Hidden

]9 | Annuler |

Properties: patch_antenna_2 - HFSSModel1 - 3D Modeler

X

Command l

Mame Walue | Uit | Description |
Command CreateBox
Coordinate System Global
Poszition 0.0.0 mm
HGize 281 i
YSize 32 i
ZSize -0.794 i

[ Show Hidden
Ok | Annuler
23
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2 — Feed Line

To draw the Feed Line, click ©  on the toolbar. Then draw a box by filling the
following data as shown below.

Properties: patch_antenna_2 - HFS5Model1 - 3D Modeler @
Attribute l
Mare | Walue | Lnit | D escription | Fead-only |
Mame feed_line [
M aterial pec | [
Salve Inside H [
Orientation Global [
todel [w [
Dizplay “wWirsframe [ [
Calor Edit | B
Transparent 0.54 | [
[ Show Hidden

akK | Annuler |

Properties: patch_antenna_2 - HFS5Model1 - 3D Modeler @
Command l

Mare | Walue | Lnit | Description |
Command CreateBox
Coordinate System | Global
Position 108375.0.0 mm
®Size 246 mm
rSize 8 mm
Z5ize 0.05 T

[ Show Hidden
akK | Annuler
3 — Patch

To draw the Patch , click ©  on the toolbar. Then draw a box by filling the following
data as shown below.
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Properties: patch_antenna_2 - HFS5Model1 - 3D Modeler E
Aftribute l
Mame | Walue | Ltk | Description | Read-only |
Mame PATCH [
I aterial pec | [
Solve Inside I [
DOrientation Glabal [
Madel 2 ™
Display WWireframe [ [
Color Edit | |—
Transparent 04 | [
[ Shaw Hidden

Ok, | Annler |

Properties: patch_antenna_2 - HES5Model1 - 3D Modeler E
Command l
Mame | Yalue | Lnit | Degcription |
Command CreateBox

Coordinate System | Global

Position 7E25.8.0 Tl
[ #5ize 1245 i
[ vsize 15 i
| Zsize 0.05 mm

[ Show Hidden

0K | Annuler |

We know that the Patch and Feed line should be one object. So, we need to unite
them. Note that both objects are of the same material. Click on both objects that you
need to unite, i.e. Patch and Feed line in the history tree. Click on one and hold the
CTRL key and click on the other. Right Click Edit > Boolean > Unite. The two
objects are united now.
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= 4% per
—
CreateBox
- &P
s Expand all
I, Coordinate 51 Collapse Al
-4 Planes
1€R Lists B Paste Crl+y
¥ Assign Makerial. ..
> Delete el
Assign Boundary 4
Assign Excitation 4 Properties...
Assign Mesh Operation #
ALrrange L4 h————__________
Plok Fields 4 Duplicate 4
Plok Mesh Scale
Surface k
=
. [ subtract. ..
[H Interseck
= Splik. ..
antenna_2/) Separake Bodies

4 — Ground Plane

To draw the Ground Plane, click ©  on the toolbar. Then draw a box by filling the
following data as shown below.

Properties: patch_antenna_2 - HF55Model1 - 3D Modeler E]
Altribube l
Mame | Yalue | Unit | Dezcription | Read-only |
Mame Ground [
b aterial pec | [
Galve Inside [ [
Orientation Glabal [
tadel [w [
Display ‘Wireframe [ [
Color Edit | |—
Transparent 0.51 | [
[ Show Hidden

ar. | Aninuler
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Properties: patch_antenna_2 - HF55Model1 - 3D Modeler E]
Cammand l
Marne | Yalue | Unit | Dezcription |
Cammand CreateBox

Coordinate Systern | Global

Pasition 0.0,-0734 Tim
| |xSiee 281 mim
 |vsize 2 i
|z 0.05 i

[ Show Hidden

ak. | Annuler

5 — Assign Excitation

The excitation is a waveguide port at the beginning of the microstrip line. The
reference plane of this port is located directly at the beginning of the radiating plane.
Antennas are excited through the port. To draw the Port, click & on the toolbar.
Then draw a rectangle by filling the following data as shown below.

Choose the object Port from history tree, right-click and assign excitation. In our case,
it is waveport. Click waveport, name it as your preference, then click Next, now
define your integration line. Normally, integration line is defined from the bottom
middle point to the upper middle point. Keep other values as default. Click Finish.

- 48P Mot Assigned | f
= P iw!
O Expand &ll
E Collapse Al
- 4% Roge
&9 Edi 3
i
- 48P pec
S = e Assign Boundary r 4
7 i Assign Excitation Wave Port, .,
&P P
§ Assign Mesh Operation Lumped Port. ..
=g Incident Wave. ..
Plok Figlds r
] Yolage. ..
+ Coordin Plat Mesh Current. .
# Plares - o
w Poinks Magnetic Bias. .. I
B Lists e
A pop up will come up
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Lumped Port : General

Marne: |

(X

Resistance: |5|:|

[Obm =]

Reactance: |U

Usze Defaults

[Obm =]

Al

| Suivant > I

Then click ‘suivant’ and choose new line

Lumped Port : Modes

X

Number of Modes: |'I

hode Integration Line

|N0ne

[~

Mone

Charactenstic Imp. [Zo]

Uze Defaults

<Erécédent| T erminer I

Annuler

Draw the lumped port,
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6 — Assign Boundary

Now the model has been created, we need to assign boundary conditions. In HFSS,
radiation boundaries are used to simulate open problems that allow waves to radiate
infinitely far into space. HFSS absorbs the wave at the radiation boundary, essentially
ballooning the boundary infinitely far away from the structure. In our case, our ABC
(Absorbing Boundary condition) is an air box.

To draw the Air Box, click © on the toolbar. Then draw a box by filling the
following data as shown below.

Properties: patch_antenna_2 - HF55Model1 - 3D Modeler E]
Altribute ]
Mame | Walue | it | Diezcription | Read-only |
Mame boundary [
M aterial air | [
Galve Inside 2 [
Orientation Global [
tadel [vw [
Display ‘Wireframe [ [
Color Edit | -
Transparent 0.77 | [
[~ Show Hidden

] | Annwler |

Properties: patch_antenna_2 - HFS5Model1 - 3D Modeler

Command l Atribute |

Mare | Walue | Lnit | Description |

Command CreateBox

Coordinate System | Global

Pozition 5.,-5,-5794 mm
| |xsize 131 i
|vsize 45 i
 ETE oo

[ Show Hidden

akK | Annuler

Now select boundary, right click > Assign Boundary > radiation
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= B ech_snteren
= o HFEEModen”
& Model
F Boundaied
A Encitations
D LuasgPeall
Bl Mesh Ogseations
& B Ak
§ Optmetics
4 | A
# FT] Pest Frod Desgila
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7 — Analysis Setup

Finally, you have your model ready to run. Now you need to identify your analysis
setup.

To create an analysis setup, select the menu item HFSS > Analysis Setup > Add
Solution Setup. In the Solution Setup window, click the general tab, Solution
frequency is 7.5 GHz, Maximum Number of Passes is 20 and Maximum Delta S per
Pass is 0.02.

8 — ADD Frequency Sweep

To add a frequency sweep, select the menu item HFSS > Analysis Setup > Add
Sweep. Select Solution Setup: Setupl. Click OK button. Then Edit Sweep Window.
Sweep Type: Fast, Frequency Setup Type: Linear Count, Start: 5 GHz, Stop: 10 GHz,
Count: 500. Click OK button.

9 — Model Validation

To validate the model, select the menu HFSS > Validation Check. Click the Close
button. To view any errors or warnings messages, use the Message Manager.

Validation Check: patch_antenna 2 - HFS5Modell

¥ 30 Model

J HF35Modell ¥ Boundaries and Escitations
¥ Mesh Operations

& Analysis Setup

«F Dptimetrics

o Radiation

Walidation Check completed.

[ oo |
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10 - Analyze

To start the solution process, select the menu item HFSS > Analyze.

Or click on the icon® .

11- Solution Data

Note: The Solution Data window can be also displayed by right-click on the Setupl

under analysis on the HFSS design tree. Note also that the default view is Profile.
Select the Convergence tab.

4\ Solution Data: patch_antenna_2 - HFS5Model1

Dezign VYarniation: || J
Sirnulation: |Setup1 ﬂ | J ’?
Canvergence | Profile | Matrix Data |
Mumber of Pazzes Fazs Number | # Tetrahedra | Max Mag. Delta 5 |
Completed 14 1 1171 Y
ST 2 1355 0.030345
MinirnLm M A 5 1583 0 IE2E7
Max Mag. Delta S 4 1844 0.18329
Taget 0.02 5 2164 014169
Current  0.0082208 £ 9534 011996
Wiew: {* Table 7 2942 0.09323
™ Plat 2 343 010615
g 4022 0.097304
10 4706 0.030465
11 5510 0.063963
CONVERGED 12 B434 0.046:347
13 a0z 0035239
14 87E2 0.0082208

The simulation will stop as soon as the results converge, which is at pass 14.
12- Create Reports
To create a report, select Results > Create Report.

+- ' Analysis
ﬁ Optirmetrics

+- 27 Definitic

Update Reports

31
O. El Mrabet & M. Essaadi 2005 - 2006




Telecommunication & System UFR The Rectangular Patch Antenna

Set Report Type to Modal S Parameters, Display Type to Rectangular then click OK
button.

Create Report E|
Target Dezsign: | J
Beport Type: |Modal § Parameters |
Display Type: | Rectangular Plot |
Cancel |

In the Traces Window, set Solution to Setupl: Adaptivel. In the Y tab, set Category
to S Parameter, Quantity to S (waveport, waveport), Function to dB and click Add
Trace button. Click Done button. Note that you can create any type of report it all
depends on what you want to analyze specifically.

06 Aug 2005 Ansoft Corporation 15:53:05
HY Plot &
HFS SModel 1

0.00

EES==——————NeweESEES

\ \

dE[S[LumpPort1, LumpPaort1])

2500 ]
5.0 E.0 7.0 2.0 4.0 10.00

Freq [GHz]

The antenna is resonating around 7.5 GHz.

Note: More accurate results could be achieved by zooming in the simulation between
7.00 GHz and 8.00 GHz. (Change the Start and Stop values to 7 GHz and 8§ GHz,
respectively then run simulation again).

Moreover, we notice that Zin at 7.5 GHz is 88.05 Q. To view Zin, go to
Results<Solution Data click on Z Matrix and drag the frequency menu to 7.5
GHz and read the Magnitude of the input impedance.
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#\ Solution Data: patch_antenna_2 - HFS5Model1 E]E]

D esign Yariation: | J
Simulation: |Setup1 ﬂ |Sweep1 j ¢

Ennvergence] Prafile  batix Data l

v SMatix | Gamma |Magnitude.fF'hase ﬂ Export...
[ YMatixw [ 20
WV 7 Matris [ &l Fregs.

Freqg | S:LumpPort1:1 Z:LumpPort1:1 |
LumpPort1:1 [0.28615, -14.5]8[88.015, -8.9)

Cloze

12- Radiation Pattern

Create infinite sphere. Then go to Results< Create Report. When the new window
pops up change the Report Type to Far Field and Display type to 3D Polar Plot.
Click Add Trace then Ok.

Ansoft HFSS - [PatchAnt-Final - HFSSModel - 3D Polar, Plot 2] EEX
T File Edt View FProject Report3h HFSS Tools Window Help -8 x
D& HE &|x 0 N2 |

E2&B 0K < @ ¥ b % g2

NS eeleqas

8= rErotatmv]
e
| E8uTes
- b HFSSMaden® 1, 4817 eB1
& Modsl 1. 3788e+601 z
¥ EF Boundaries 1, 2758eB01
418 Excitations 1.1729e+01
BB Mesh Operations 1.86990+681
= JP Analysis 9. 66I9e+E0H
2§ Setupl 8. G404 cEER
I Sweept | [
@ Optmetics 6. 581504080
| mpE 5.5520e+808 v
+1-F Pert Field Display 4 5226e-000
3. 493Lc+000
[ Field Dverlays 2. 4637e+008 Fm
#-5¢ Radistion 1. 434224000
#-[1 Defiritions 4, B4 76e-001
e Projects
%
|
B
A
Ready =

s déemarrer. - 5] § > 2 \poo | AnsoftHFSS-[pa.. | (Y Cha on.. | | Adobe Reader-[... Ansoft HFS3 - [Pat. . FR &)1 ML B, | on:ze
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Chapter Three — Probe Feed Patch Antenna

| — Introduction

This third chapter is intended to show you how to create, simulate and analyze a
Probe Feed Patch Antenna (Fig.1) using the Ansoft HFSS. The main aim of this
chapter is to show how to create a coax cable probe.

10 cm

v

A

4 cm

3cm
9cm

Top View

& =22 H=0.32 cm

<«—— Ground Plane

Cross View

Fig.1 — Probe Feed Patch Antenna
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Il — Getting Started

By now, you can launch HFSS, opening a project and name it
“probe_Feed_Patch_Antenna”.

Then set the solution type:

- select the menu item HFSS > Solution Type
- choose Driven Terminal
- click Ok button

Solution Type: PROBE_FEED_PATCH_3 - HFss... [X]

" Diiven Modal

" Eigenmaode

k. | Cancel

To set the units

- select the menu item 3D Modeler > Units
- select Units: cm
- click ok button

x)

Set Model Units

Select units: -

| Rescale to new unitz

Ok | Cancel |

111 — Creating the Probe Feed Patch Antenna
1 - Substrate

To draw the Substrate, click © on the toolbar. Then draw a box by filling the
following data as shown below.
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Properties: PROBE_FEED_PATCH_3 - HFS5Model1 - 3D Modeler

Attribute ]
M arme Walue | L it | Drescription | Fead-only |

Mame SUB1 [
| I aterial Fogers AT Aduroid 5880 [tm] | I
| |sokve Incide [v I
| Orientation Global I
" |Model ra —
| Display ‘wirsframe I I
| colar E dit | —
" |Transparent .61 | I

[ Show Hidden

Ok I Annler |

Properties: PROBE_FEED_PATCH_3 - HFS5Model1 - 3D Modeler

Cormrnand l

Mame W alue | LI it | Description |
Comrnand CreateB ox
Coordinate System Global
Position B.-45.0 o
»Size 0 cm
“Size =] cm
Z5ize 0.3z cm

[ Show Hidden
Ok I Annuler
2 —Patch

To draw the Patch , click & on the toolbar. Then draw rectangle by filling the
following data as shown below.

Properties: PROBE_FEED_PATCH_3 - HFSSModel1 - 3D Modeler,

Attribute
Mame Walue | Lnit | Description | Fead-only |

Mame PATCH —
| Drientation Glabal [
| Model [ —
| Display Wireframe — —
B Edit —
| Transparent 0.75 —

[ Show Hidden

ok I Annler
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Properties: PROBE_FEED_PATCH_3 - HFSSModel1 - 3D Modeler

Command l

Mame Walue | Uit | Drezcription |

Corrmand CreateFRectangle

Coordinate Systern Global

Puosition 2,156,032 cm
FTH] =
| |Size 4 =]
| |vSize 3 =1}

[ Show Hidden

u] I Annuler |

Then assign a perfect E boundary to the patch. Select Patch, double click, select
Assign Boundary > Perfect E...

—1--- = IR
Expard all
=0 < Collaps==e all
+- SR PORT -
! FPogers R Edit
—--- 7 SUBE1
B2 C

¥

BE pec A=sign Boundarsy PerfFeckt E. ..
—- P g Sssign Excibakion » PerfFeckt H. ..

= < Sssign Mesh Operakion » Finite Conduckiwibw. ..
== il Inmpedance
BF acuum FPlok Fields » L A "'d

avere mpedance. ..

+- £ Boxl Blok MMesh
—-- B COAn Radiation. ..

1 CreateCwlinder o
Coordinakte Swsk g
Seordinate Systems Master. ..
Saimks Slawe. ..
_isks Lumped RLC. .. =

Pr<L Sebtup YWizard. ..

3 - Ground Plane

To draw the Ground Plane, click = on the toolbar. Then draw rectangle by filling
the following data as shown below.

Properties: PROBE_FEED_PATCH_3 - HFS5Model1 - 3D Modeler

Attribube ]
M arme Walue | L it | Drescription | Fead-only |

Mame GROUND I
| Orientation Global I
" |Model v —
| | Display wireframe I I
| colar E dit | —
" |Transparent 0.85 | I

[ Show Hidden

u] I Annuler
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Properties: PROBE_FEED_PATCH_3 - HFS5Modell - 3D Modeler

Caommand I
Marne W alue L it Description |
Cornmand CreateRectangle

| Coordinate System Gilobal

| |Pasition S.-45.0 cm

| |asis z

| |=size 10 cm

sz 3

cm

[ Show Hidden

Ok I Aunrler |

Then assign a perfect E boundary to the patch. Select Ground, double click, and
select Assign Boundary > Perfect E...

=1 === SEfRRE '
——r= Expard ol
=n — Collapse Aldl
= =
=1--- 3 Edik -
= = PaTo
L

a==igrn ExciEakticon L F=rFeck K. ..
g PRog=r=s o o P o
as=sian Mesh COperation L Einit=s Tonduckisviby ...
=P SuE1 = = = =
& o Impedance. ..
Plot Field= L4

. Lavered Impedance. . .

Plokt FMaesh
= Padiakior. ..

=l Creacecwlinder
+ - &£ PORT
S ocoam master. . .
e =F Boscl Slawe. ..
ESEN —— el e TN

I TreateTwlilnd=er
Coordinate Swskems e

Lumped RLOC. ..

Pr-1L Sebtup Weizard. ..

4 — Coax Cable
The antenna is excited using a coax cable port. This port is located under the patch.

v" To draw the coax cable port, we start by drawing the infinite ground Cut Out
as shown below.

Properties: PROBE_FEED_PATCH_3 - HFSSModel1 - 3D Modeler E]
Attribute l
Mame | W alue | Linit | Drezcription | Read-anly |
Mame Cut Out —
Orientation Gilobal —
todel v —
Display WWireframe — —
Calor E dit [

|
I oEd I T .

[ Show Hidden

Ok I Aunrler
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Properties: PROBE_FEED_PATCH_3 - HFSS5Modell - 3D Modeler

Comrnand l

Mame W alue L it Drescription |
Comrnand CreateCircle

Coordinate System Global

Center Position -0s5.0.0 =}
Az =
Fadius 016 =}

[ Show Hidden

Ok I Aunrler |

Then select the Ground & Cut_Out, right click, select Edit > Boolean > Substract

v" Create the coax.

So to create the coax, select the menu item Draw > Cylinder, then enter the data as
described below

Properties: PROBE_FEED_PATCH_3 - HFS5Modell - 3D Modeler

Aittribube
Mame Walue | Lnit | Description | Fead-only |

Mame COA, —
" |Material R =] | —
| 5oke Inside v —
" | Orientation Glabal [
| Model [ —
" | Display ‘wireframe [ [

Calar E dit —
| Transparent 0.6 —

[ Show Hidden

ok | Annler |

Properties: PROBE_FEED_PATCH_3 - HFSSModell - 3D Modeler

Cormrnand ]

Marme Walue | Uit | Drescription |
Cornrmand CreateCylinder

Coordinate Systern  Global

Center Position -05.0.0 =1}
 |awis z

Fadius 016 cm
" |Height 05 cm

[ Show Hidden

Ok I Annuler
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v" Create the Coax Pin

So Select the menu item Draw > Cylinder, then enter the data as described below

Properties: PROBE_FEED_PATCH_3 - HFSSModel1 - 3D Modeler,

Attribute ]
Mame Walue | Lnit | Description | Fead-only |
MName COax_PIN I
t aterial pec | —
Salve Inside — —
Orientation Global I
todel v —
Dizplay Wwirsframe I I
Calar E dit —
Transparent 1} —
[ Show Hidden
ok I Annler |
Properties: PROBE_FEED_PATCH_3 - HFSSModel1 - 3D Modeler =]

Command I

M arme | Walue | L it | Dezcription |
Cormand CreateCulinder

Coordinate Systern Global

| center Position -05.0.0 o
[ |axis z

T |Radius 0.07 cm
" |Height 05 cm

I Show Hidden

(]9 I Annuler

v" Create the Wave port
To create a circle that represents the port:
Select the menu item Draw > Circle, then enter the data as shown below

Properties: PROBE_FEED_PATCH_3 - HFS5Modell - 3D Modeler

Attribute l
M arme Walue | LI it | Crescription | Fead-only |

Mame PORT1 I
| Orientation Global I
" |Model ra —
| | Display wireframe I I
| colar E dit | —
| Transparent 0.51 | I

[ Show Hidden

Ok I Annuler
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Properties: PROBE_FEED_PATCH_3 - HFS5Model1 - 3D Modeler

Cormrmand ]

M arme W alue | Uit | Drescription |

Command CreateCircle

Coordinate Systern Global

Center Position 05,005 =1}
Az =
Fadius 016 cm

[ Show Hidden

Ok I Annuler |

To assign wave port excitation, select Port 1, then go to menu item HFSS >
Excitations > Assign > Wave port

Ansoft HFSS - [PROBE_FEED_PATCH_3 - HFSSModel1 - 3D Modeler]
"] Fie Edt view FProject Draw 3DModeler HFSS Tools Window Help

0=l 8|X = ZK||@ EZLLB oL B LO0fn% EhMalilds |WCalaclead
LV I = e e W= R o AN S =) R o A [xv w|[inplare = [vacuum [ moder | | ® [fober  ~]
o« (@[~ o |[E 4w
FEE] B S
- 4B ot Assigned — T X
= &P GROUND S
= PROBE_FEED_PATCH_3* ——
N I CreateRectangle 5. = 8
- @ LRIl 2 Coverlines ““ ﬁ;
f; :Dde' = @ Subtract ““‘
+ oundaries eV lenacT = i
- /€3 Exciations O Cresscirde T —— X
ort1 D Coverlines
BB Mesh Operations =1 &7 PATCH i
v g Analysis [ CreateRectangle
% Optmetics et \
12 Pesuks © Createcircle
- [ Pert Field Display Bl Coverlines
G Field Overlays -1 88F Rogers RTjduroid 5880 (tre)
S Radiation * €2 SUBL
w2 Definitions = 4 pec
= &P COAR_PIN
) CreateCylinder
=& RORT
[ CreateCylinder
= 8 vacuum
5-&P Boxl
) CreateBox
= &P Conx [FT= zers [ st =omz]
-l Coordinate Systems
+ 4P Planes
000 Foints
€ Lists
Project

5{\ =-[E7T PROBE FEED PATCH 3 (F:/HFFS Proiect/Probe Feed Patch Anternal = |

=|
|
i)

v' Create the Probe
To create the probe, select the menu item Draw > Cylinder, then enter the data as

shown below

: PROBE_FEED_PATCH_3 - HF55Model1 - 3D Modeler

Attribite I
Mame W alue | LInit Drezcription | Read-only |
Mame PORT —
| Material pec | [
| | Solve Inside — —
| | Orientation Gilabal —
| |Madel [~ —
| Display Wireframe — —
| |Colar E dit | —
| Transparsnt o | [
[ Show Hidden

Ok I Annler
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Properties: PROBE_FEED_PATCH_3 - HFSSModell - 3D Modeler =]
Command I
Hame [ alue [ o | Description [
Command CreateCylinder
Coordinate System Global
Center Position -os.0.0 cm
iz =
Fadius 0.0v o
Height 0.3z cm

I Show Hidden

Ok I Anwler

5 — Assign Boundary

To draw the Air Box, click © on the toolbar. Then draw a box by filling the
following data as shown below.

Properties: PROBE FEED PATCH 3 - HFS5Model1 - 3D Modeler

Attribube l
M arme Walue | LI it | Crescription | Fead-only |

Mame Boxl —

td aterial wacuum | —
| sokve Inside [w [
| orientation Gilobal —
| Madel [ —
| Dizplay “Wireframe — —
| |Color E dit [ —
| Transparent 0.92 | —

[ Show Hidden

Ok I Annuler |

Properties: PROBE_FEED_PATCH_3 - HFS5Modell - 3D Modeler

Cormrmand ]

Marme Walue | Uit | Dreszcription |
Command CreateBox

Coardinate Systerm | Global
Position B.-45.0

cm
| |%Size 10 cm
| “'Size 9 cm
" |=Size 2.32 p

[ Show Hidden

Ok I Annler

Now select Box 1, right click > Assign Boundary > radiation
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6 — Analysis Setup

Finally, you have your model ready to run. Now you need to identify your analysis
setup.

To create an analysis setup, select the menu item HFSS > Analysis Setup > Add
Solution Setup. In the Solution Setup window, click the general tab, Solution
frequency is 2.55 GHz, Maximum Number of Passes is 20 and Maximum Delta S per
Pass is 0.02.

7 — ADD Frequency Sweep

To add a frequency sweep, select the menu item HFSS > Analysis Setup > Add
Sweep. Select Solution Setup: Setupl. Click OK button. Then Edit Sweep Window.
Sweep Type: Fast, Frequency Setup Type: Linear Count, Start: 1 GHz, Stop: 3 GHz,
Count: 200. Click OK button.

8 — Model Validation

To validate the model, select the menu HFSS > Validation Check. Click the Close
button. To view any errors or warnings messages, use the Message Manager.

Validation Check: patch_antenna_2 - HFS5Model1

o” 30 Model
@/ HFsSModel

¥ Boundaries and Excitations
o Mesh Operations

Y alidation Check campleted. o Analysiz Setup

o Optimetrics

& Radiation

9 — Analyze

To start the solution process, select the menu item HFSS > Analyze.

Or click on the iconis .

10- Solution Data

Note: The Solution Data window can be also displayed by right-click on the Setupl

under analysis on the HFSS design tree. Note also that the default view is Profile.
Select the Convergence tab.
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&% Solution Data: PROBE_FEED_PATCH_ 3 - HFSS5Model1

Drezign " ariation: | _l
Simulation: |Setup1 j | y
Cenvergence | Prafile | Matrix Data |
Number of Passes FPazz Humber | # Tetrahedra | tax Mag. Delta S |
Completed 10 1 930 I A
E?"j‘im“m fﬂA z 1094 042575
frumm 3 1299 0.72972
Manbdag Delta 5 4 1539 0. 45957
Ea’g'ﬂ 3-3390505 5 1824 01475
urrent 0. & 2189 011113
iew: + Table 7 2584 0030576
£ Plat 2 2075 0.051212
| 3666 0.020979
10 4374 0.0030506
CONYERGED

The simulation will stop as soon as the results converge, which is at pass 10.
11- Create Reports
To create a report, select Results > Create Report.

ﬁ Optimetrics

+- JF Analysis ‘ ‘

+- [T Por ==
Ei Fiel Solution Data. ..
';' Fan CQukput Yariables, .,
+-[27 Deefinitic T —
et Report Type to Modal S Parameters, Display Type to Rectangular then clic
Set R tT to Modal S P t Display T to Rect lar th lick OK
button.

Create Report E|
Target Deszigh: | J
Beport Type: |M|:|dal 5 Parameters ﬂ
Display Type: | Rectangular Plot |
Cancel |

In the Traces Window, set Solution to Setupl: Adaptivel. In the Y tab, set Category
to S Parameter, Quantity to S (waveport, waveport), Function to dB and click Add
Trace button. Click Done button. Note that you can create any type of report it all
depends on what you want to analyze specifically.
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Ansoft HFSS - [XY Plot 7] [SEET
:l File Edit View Project ReportzD HFSS Took Window Help - F %
D@ mn&> 02w é s0fn%B8sRor

o 1 P 2| im 5 5
o =
/0l 22 Aug 2005 Ansoft Corporation 02:20:17 w1
= [/] PROBE_FEED_PATCH_2" Hri"s:v:z:llu SRStV O TUaVEPD
= g HFSSModelt™
& Model i
T
-5.04
g = LIl
1 7] Port Field Display g \ /
[Gia Fietd Overlaps S
% Radiation H 1 I
[ Definitions E T
£
£
4
S | |
nnnnn U
-25.00-
1.4 1.5¢ 2,0 2.5 3.0
Freq[GHz]
Project
[['= T FRBE FEED PATCH 31F /HFFS Fioiect/Frobe Feed Falch ntennar] =
|
)
-

‘4 démarrer gty |

12- Radiation Pattern

To create a 2D polar far field plot go to Results > create Report. When the new
window pops up change the Report Type to Far Field and Display type to Radiation
Pattern then click OK.

Create Report E'
Target Desigr: | J
Beport Type: | Far Fields |

Display Type: |[FEEL N m=ll=1g

OF. | Cancel |
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Ang bag J Add BlankTrace

— Cantext 1 Sweeps ] Ang ] Mag ]
Desigr: I FS5 _l * Usze current Design and Project variable values
s ] J ("~ Sweep Design and Project variable values [ AlValues
olution: | Setupl : Sweepl h
2 = Mame | Type | Drescription J 2. 32663316582915GH:z A
7 2. 33668341 708543GH=
Geometry: |Infinite Spherel Ed | |Theta Primary Sweep AllValues 2 346733668341 71GH=
Phi Point(=] Al Values 2.35678331353733GHz

2.37686442211055GHz
2.38693467336683GHz
2.3969849246231 2GHz
2.4070351 758794GHz

2.41708542713560GHz
2.42713567839196GHz
2.43716592964824GHz
2.44723518090452GHz
2.4572664371608GHz

2 4E7 33665341 709GHz

_ 247738693467 337GHz
Edisueen Heset J 2 487437185929656Hz ¥

e

Dutput Yariables. . J Apply To All Selected Traces |

Add Trace ‘ Heplace E |

J Done | Cancel J

T J kag J Add BlankTrace

[~ Context Sweeps] Ang kag ]
Design: I F _l
Categony: Cluantity: Function:
Solutior: 153“-'”31 - Sweepl ﬂ W ariables GainT otal acos ~
Output Y ariables GainF’hi ac:_osh
Geometry: | Infinits 5 pherel Ba | I[ZI;: . ga!ﬁhem E'3!"'h
irectivi i asin
Gainy atan
Fealized Gain Gains atanh
Auwial B atio GainLHCF cog
Palarization Fatio GainRHCF cozh
Antenna Params Gainl 2 dE
Gainl dBrm
dBw i
even
exp
irt
i
i
log w
Output Wariables. .. J —J
Add Trace Feplace S |

J Done I Cancel J
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[DEE a8 a - |wes

SO rm%|EBSRO -

L=

3| x

o=

=[] PROBE_FEED_PATCH_3"
= & HFSSModell”
& Modsl
[+ B Boundaries
[+ B Excitations
B8 Mesh Operstions
# J Analysis
‘i Optimetrics
-2 Results
- [T Port Field Display
- [Gig Field Overlays
=5 Radiation
s Infinite Sphers]
# (1 Definitions

22 Aug 2005

Ansoft Corporation
Radiation Pattern 1
HESSModel

8.0

16:20:23

dB(GainTotal)
Phi=eie, Freq=2 3668341

B(BainTotal)
Phi=30ceg, Frec=2 366634

Ansoft HFSS - [Radia... | FiiTutor
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Chapter Four — Triangular Microstrip Antenna

| — Introduction

This fourth chapter is intended to show you how to create, simulate and analyze a
complex antenna such as dual frequency equilateral triangular antenna with a pair of
narrow slots (Figure 4.1) using the Ansoft HFSS. The main aim of this chapter is to
show how to create complicated drawing.

—
1 mm

1 mm

probe feed

Figure 4.1 — Geometry of the dual frequency equilateral triangular antenna with
a pair of narrow slots

Il — Getting Started

By now, you can launch HFSS, opening a project and name it
“Triangular_Antenna”.

Then set the solution type:
- select the menu item HFSS > Solution Type

- choose Driven Terminal
- click Ok button
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Solution Type: PROBE_FEED_PATCH_3 - HFSS... [X]

" Driven Modal

" Eigenmaode

(] 4 | Cancel

To set the units
- select the menu item 3D Modeler > Units

- select Units: mm
- click ok button

S5et Model Units

Select urits: E

[ Rescale bo new units

Qk | Cancel |

3

111 — Dual frequency equilateral triangular antenna with a pair of narrow slots

1 — Substrate

To draw the Substrate, click © on the toolbar. Then draw a box by filling the
following data as shown below.

Properties: triangularpatchantennal - HES5Model1 - 3D Modeler @
Attribute l
Mame | Walue | Lnit | Description | Fead-only |
Mame SUB [
M aterial FR4_eposy | [
Salve Inside [v [
Orientation Glabal [
tadel [v [
Display Wireframe H I
Color Edit | -
Transparent 0.52 | [
[™ Show Hidden

Ok | Annuler
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Properties: triangularpaichantennal - HFS5Modell - 3D Modeler. E]
Cammand l
Hame | Walue | nit | Description |
Cornmand CreateBox

Coordinate System | Global

Pozition S3Fh3FED mm
| |xsize 75 mm
|vsie 75 mm
| |Z5ie 16 mm

I Show Hidden

] | Anrwler

2 — Triangular Patch

Since there isn’t a triangular icon that allow us to draw triangular shapes. So to draw
it, we must first begin by drawing a rectangular patch.

To draw the Patch, click &= on the toolbar. Then draw rectangle by filling the
following data as shown below.

Properties: triangularpatchantennal - HES5Model1 - 3D Modeler @
Attribute l
Mame | Walue | Lnit | Description | Fead-only |
Mame PATCH [
Orientation Glabal [
tadel [v [
Display Wireframe [ [
Color Edit | -
Transparent 083 | I

™ Show Hidden

Ok | Annuler
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Properties: PROBE_FEED_PATCH_3 - HFSSModel1 - 3D Modeler,

Attribute
MName Walue | Linit | Deszcription | Read-only |
Mame PATCH —
| Drientation Global —
| Model [ —
| Display Wireframe — —
Calar E dit —
| Transparent 0.75 —

[ Show Hidden

ok I Annler |

We start to draw a poly line to form a triangular shape as shown above by clicking on

e

this icon

on the toolbar.

Ansoft HESS - [Project5 - HESSModel1 - 3D Modeler]
T Fle Edit View Project Draw 3D Modeler HFSS Tooks Window Help BEES

Dedr2R&Xn 2@ EE4B O SOFIM% Sl filEdds |MECQ@C6 QA

N INOCooREDACE3BR 0 & <o - Gl | pood db | e 69 [vacuum || [Madet || ® [object  +]
Eol =R o
=& Model
EEE] = 4 Mot Assigned

1 & Polinel
=P Rectanglsl

1 CreateRectangle
[E] Coverlines
= @ vacuum
=& SUB
© Createbox
-, Coordinate Systems
&4 Planes
055 Paints

w P Lists

Floject

é‘ =1 1E] Proiect5 IC:/Documents and Settinas/DTMAN MARIAM Mes documents/Ansoft/| =

Ansoft HFSS -[tr,.. | B F\Tutorials\HFS,.. | O Chap_d_Triangul... | § | Adobe Reader - ... Ansoft HFSS - [P... |

Then start to enter the point positions (P1, P2, and P3).
Then select the Patch & Polylinel, right click, select Edit > Boolean > Substract

51
O. El Mrabet & M. Essaadi 2005 - 2006




Telecommunication System & UFR Triangular Microstrip Antenna

Ansoft HFSS - [Project - HFSSModel1 - 3D Modeler] [
T Fie Edit View Project Draw 3D Modeler HFSS Tools ‘Window Help -8 x

DEHE:2B88X0 =R & EZ20R L0 SO L% Zlhatal sl | HTQOA6 0B
ST NO0C0cRBDA0Es @R o 4w || - C1 | poo? An | Ba 65 A [vacuum || [Madel || @ [obesr ]
0|~ (B~ [ P e
«f |5 EP model
<o = 4B Mot Assigned
& Projects™ =&
[ Coverlines
+-[@ Subtract
=1 4 vacuum
=& suB ¥
© Createbox
w1z, Coordinate Systems
4B Planes
0% Foints
w P Lists
X
Project

E‘ =131 Proiect5 [C:/Documents and Settinas/DTMAN MARIAMMes documents/Ansoft/| — |

Tl chap_4_Triangul... | § | A A - Paint RO

Now, we start to another a second Polyline

Ansoft HFSS - [Project - HFSSModel1 - 3D Modeler]

T File Edt Yiew Project Draw 3D Modeler HFSS Took Window Help BEE
b E BERS XD =R & EZ20R L0 SO L% Zlhatal sl | MTQGC600B
ST NO0C0cRBDA0Es @R o 4w || - C1 | poo? An | Ba 65 A [vacuum || [Madel || @ [obesr ]
0|~ (B~ [ P e
=& Model
ol x
<o = 4B Mot Assigned
&P Polylne2
" o =& Rectanglel
[ CreateRectangle
[l Coverlines
[ Subtract 0
= 4 vacuum
=& SUB
B CreateBox
#-le, Coordinate Systems
48P Flanes
222 Points
WP Lists
]
Project

E‘ =131 Proiect5 [C:/Documents and Settinas/DTMAN MARIAMMes documents/Ansoft/| =

E|
]
4

Then enter the appropriate point positions of the Polyline 2, when you finished select
the Patch & Polyline2, right click, select Edit > Boolean > Substract
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Ansoft HESS - [Project5 - HFSSModel1 - 3D Modeler]

T File Edit View Project Draw 3D Modelr HFSS Tools Window Help =
DEed BB & X R é EZ20R 0 SOEIm%E ZhtalpiEss |30 Q06 AB
NI NO00C O R DA0EE 9K o &y o 0 g o2 Ak | e B3 A [vacuum _~|[madel || ® ot ~]
O~ B O ||| P e
=& Model
o x;
<lol= = 4P Mot Assigned
+ Project5* =&
=
+ [ Subtract
[ Subtract 0
=4 vacuum
=& SUB
B Createsox
# Lz, Coordinate Systems
i 4 Flanes
292 Points
w @R Lists
X
Project

El =-IR] Project5 (C:/Documents and Settinas/0TMAN MARIAM/Mes documents/Ansaft/1 =

Ansoft HF: . : | O chap_4_triangul... | F1 & A - RO L

Assign a perfect E boundary to the patch. Select Patch, double click, select Assign
Boundary > Perfect E...

= e
= Expard all
=0 < Collaps==e all

+|--- £ PORT
! FPogers R

Edik >

N Boundary Ferfeckt E. ..
—- P g Sssign Excibakion » PerfFeckt H. ..
= < Sssign Mesh Operakion » Finite Conduckiwibw. ..
+|--- £ PORT
Impedance. ..
B&F vacuum FPlot Fields » L . -
avere mpedance. ..
+- £ Boxl Blok MMesh
—-- B COAn Radiation. ..
1 CreateCwlinder o
= . Heg——— |
Zoordinake Swskems Flastor. ..
Slane=s
Saimks Slawe. ..
_isks Lumped RLC. .. =
Pr<L Sebtup YWizard. ..

3 - Ground Plane

To draw the Ground Plane, click & on the toolbar. Then draw rectangle by filling
the following data as shown below.
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Properties: triangularpaichantennal - HFS5Modell - 3D Modeler. E]
Attribute l
Hame | Walue | LInit | Description | Read-only |
Mame GRM [
Orientation Global [
todel [v [
Dizplay Wirsfranne 1l [
Calar E dit [
Transparent 09z [

I Show Hidden

] | Anrwler |

Properties: triangularpaichantennal - HFS5Modell - 3D Modeler, E]
Command l
MName | Walue | [ nit | Description |
Command CreateRectangle

Coordinate System | Global

Pozition SAFh, 376D mm
| awis z
| |%Size 75 i
 |rSize 75 i

™ Show Hidden

] | Annuler |

Then assign a perfect E boundary to the patch. Select Ground, double click, and
select Assign Boundary > Perfect E...

=1 === SEfRREI '
——r= Esxxparid all
=n «— Collaps= all
—=1---Cth =
= 1--- e Edit -
=1 &£ PaTo
Lo

Sssign Boundarg. Ferfeckt E. ..
SRR ———_ i S L] Sy | Svs=igr Excitbation [ Perfeckt H. ..
a=sigrn Mesh Operakion L Finit=s Coamnduckissibss . ..

Impe=edancs=. ..
s Flok Fislds - e

Lawvesresed Inmmpedarnces. ..
FlokE FMesh

Padiation. ..

il Creacecwlinder
-+ == POoRT
e -cScuum Mask=r. ..
+] =7 Boxl Slawe. ..
— =T Lumped RLC, ..
I Createwlilmder
Coordinate Swsterms FriL Secup wizard. ..
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4 — Coax Cable
The antenna is excited using a coax cable port. This port is located under the patch.

v" To draw the coax cable port, we start by drawing the infinite ground Cut Out
as shown below.

Properties: PROBE_FEED_PATCH_3 - HFSSModel1 - 3D Modeler E]
Attribute l
Mame | W alue | Linit | Drezcription | Read-anly |
Mame Cut Out —
Orientation Gilobal —
todel v —
Display WWireframe — —
Color E dit | —
| 052 I T .

[ Show Hidden

Ok I Annuler |
Properties: triangularpatchantennal - HES5Model1 - 3D Modeler @
Command l
Mame | Walue | it | Description |
Cammand CreateCircle

Coordinate System | Global

Center Position -1.25.0.0 mm
Az z
Radius 1B mm

™ Show Hidden

Ok | Annuler |

Then select the Ground & Cut_Out, right click, select Edit > Boolean > Substract
v Create the coax.

So to create the coax, select the menu item Draw > Cylinder, then enter the data as
described below

55
O. El Mrabet & M. Essaadi 2005 - 2006




Telecommunication System & UFR

Triangular Microstrip Antenna

Properties: PROBE_FEED_PATCH_3 - HFSS5Modell - 3D Modeler

Aittribube
Mame Walue | Lnit | Description | Fead-only |
Mame COA, —
t aterial R =] | —
| 5oke Inside v —
| Orientation Global —
| Model [ —
" | Display wWireframe [ [
Calar E dit —
| Transparent 0.E [

[ Show Hidden

o ]

Antuler |

Properties: triangularpatchantennal - HFSSModel1 - 3D Modeler

Command I
Mame W alue | Uit | Description |

Command CreateCylinder

| Coordinate System Global
Center Pogition 25.0.0 i
Laxiz =

| |Radius 1.6 rarm

| Height -2 mm

[ Show Hidden

o]

Annuler

v" Create the Coax Pin

So Select the menu item Draw > Cylinder, then enter the data as described below

Properties: PROBE_FEED_PATCH_3 - HFSSModel1 - 3D Modeler,

Aittribube
Mame Walue | Lnit | Description | Fead-only |

Mame CO&_FIN —
| Material pec | —
| 5oke Inside — —
| Orientation Global —
| Model [ —
| Display Wireframe — —
| |Color E dit I
| Transparent 1} —

[ Show Hidden

o]

Annler
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Properties: triangularpaichantennal - HFS5Modell - 3D Modeler. E]
Cammand l
Hame | Walue | nit | Description |
Command CreateCylinder

Coordinate System | Global

Center Position 1.25.0.0 i
s z
| |Radius 07 i
| Height -2 rn

I Show Hidden

] | Anrwler

v' Create the Wave port
To create a circle that represents the port:
Select the menu item Draw > Circle, then enter the data as shown below

Properties: PROBE_FEED_PATCH_3 - HFS5Modell - 3D Modeler

Attribute l
M arme Walue | LI it | Crescription | Fead-only |

Mame PORT1 I
| Orientation Global I
" |Model ra —
| | Display wireframe I I
| colar E dit | —
| Transparent 0.51 | I

[ Show Hidden

Ok I Annuler
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Properties: triangularpaichantennal - HFS5Modell - 3D Modeler.

()

Cammand l
Hame Walue | nit | Description |
Cornmand CreateCircle
| Coordinate System | Global
N Center Pogition -1.25.0.,-2 mm
| i z
| |Radius 18 mm

I Show Hidden

o]

Anrwler |

To assign wave port excitation, select Port 1, then go to menu item HFSS >
Excitations > Assign > Wave port

Ansoft HFSS - [PROBE_FEED_PATCH_3 - HFSSModel1 - 3D Modeler]
T Fle Edt View Project Draw 3D Modeler HFSS Took Window Help

= =]

& X 0

EWR||@ ELLB OB £OF %
| o & [xv «|[nPare =

= PROBE_FEED_PATCH_3*
= &8 HFSSModell®
& Model
+ IF Boundaries

=B Excitat
ort]

8 Mesh Dperations

. 3 Analysis
i@ Dptimetrics

w- = Resuls

- [ Port Field Display
[T Field Overlays
Y Radiation

&[] Definitions

% a B S b s

W aelaaleas

[vacoum [ moder

| | ® |[onject

|

Project

= € Model ~
= sD :lnt Assigned “““‘
D o e <
S S s s

1 CreateRectangle
[ Covertines
= [3 Subtract
= & cuT_our
© Createcircle
[ Covertines
= &P PATCH
[ CresteRectangle
[ Coverlines
=& PORT1
O CreateCircle
[0 Covertines
- 4B Rogers RTjduroid 5580 (tm)
= &P SUBL
- &% pec
= &9 conx_PIN
€ Createcyinder
=& PORT
5 CreateCylinder
= @ vacuum
=& Box1
B Createpox
P COAR
= L, Coordinate Systems
=4 Planes
<2 Points

P Lists

" I
it
i
i
A!‘lﬁl

5{\ =57 PROBE FEED PATCH 3 (F:/HFFS Proisct/Probs Feed Patch Anternarl

Ready

v' Create the Probe
To create the probe, select the menu item Draw > Cylinder, then enter the data as

shown below
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Properties: PROBE_FEED_PATCH_3 - HFSSModell - 3D Modeler ]

Attribute I
Mame | W alue | LInit | Drezcription | Read-only |
Mame PORT —
Material pec | [
Solve Inside — —
Orientation Gilabal —
tMadel [» [
Display Wireframe — —
Color E dit | —
Transparsnt o | [
[ Show Hidden
Ok I Annuler
Properties: triangularpaichantennal - HFS5Modell - 3D Modeler, E]
Command l
MName | Walue | [ nit | Description |
Command CreateCylinder

Coordinate System | Global

Center Position 1.25.0.0 i
s 7
| |Radius 07y i
| |Height 18 -

™ Show Hidden

] | Annuler

5 — Assign Boundary

To draw the Air Box, click © on the toolbar. Then draw a box by filling the
following data as shown below.

Properties: PROBE_FEED_PATCH_3 - HFS5Model1 - 3D Modeler

Attribute I

Marme alue | LInit D escription | FRead-only |

Mame Baxl [

| | Material WacLUm | —

| |Solve Inside [+ —

| | Orientation Gilobal —

| | Model I~ —

[ | Display Wireframe - l

" |Calor E dit | —

| Transparent 092 | [
I Show Hidden

Ok I Anuler
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Properties: triangularpatchantenna’l - HFS5Model1 - 3D Modeler

Cormrmand

Mame Walue | Uit | Drezcription

Comrmand CreateBox

Coordinate Systern | Global

Paszition S3Fh.-3F5.0 mm
 |xsize 5 mm
 |vsize 5 mm
T 115 mm

[ Show Hidden

ok I Annler

Now select Box 1, right click > Assign Boundary > radiation
The final antenna should like as follow

Ansoft HFSS - [triangularpatchantennal - HFSSModel1 - 3D Modeler] ._\ E\E\
"] File Edt View Project ReportZD Tools Window Help S
[N =] B &
e
e =l 9?2;?”2\1 ~ E
[ CreateRectangle

" [ Covertines
=@ HFSSModel = I3 Subtract

=& CUT_OFF

O CreateCirde
it
BB Mesh Operations =& PATCH

s
= S Analysis [ CreateRectangle
= §P Seupd E coverlines
I Swespt OO Subtract
- [f Subtract
§ Optimetiics
= IR Subtract
= 2 Resuts €2 SLOTL 2 \
m # Flot 1 =+ [y subtract 7
JR& o Plot 2 = & PORTL =
#- [T Port Field Display O CresteCirde i
[Gia Field Overlaps [ Cowertines
%2 Radiation - =
- &P COBY_PIN
Defirl -
& (23 Definitions S
~
v

) CreateCylinder
=4 vacuum
= & comx

#- 1z, Coordinate Systems
Toject # &P Flanes

o

1%, HFSSModel: Solutions have been invalidated. Undo to recawer. (12:00 now. 18, 2005)
1%, HFSSModel: Solutions have been invalidated. Undo to recover. [12:00 nov. 18, 2005]

[ = B Wangularpatchantenna (F-/HFFS._Project/Triangular_palch_1/]
S| = ¢ HFSSModen

Py — . » o
iy demarrer. 1B )

5. | OfChap_d_Triangul.. | §|AdobeReader-.. | . AnsoftHFSS-[P.. | i

6 — Analysis Setup

Finally, you have your model ready to run. Now you need to identify your analysis
setup.

To create an analysis setup, select the menu item HFSS > Analysis Setup > Add
Solution Setup. In the Solution Setup window, click the general tab, Solution
frequency is 1.8 GHz, Maximum Number of Passes is 20 and Maximum Delta S per
Pass is 0.02.

7 — ADD Frequency Sweep
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To add a frequency sweep, select the menu item HFSS > Analysis Setup > Add
Sweep. Select Solution Setup: Setupl. Click OK button. Then Edit Sweep Window.
Sweep Type: Fast, Frequency Setup Type: Linear Count, Start: 1 GHz, Stop: 3 GHz,
Count: 200. Click OK button.

8 — Model Validation

To validate the model, select the menu HFSS > Validation Check. Click the Close
button. To view any errors or warnings messages, use the Message Manager.

Validation Check: patch_antenna_2 - HFS5Model1

o” 30 Model
@/ HFsSModel

¥ Boundaries and Excitations
o Mesh Operations

Y alidation Check campleted. o Analysiz Setup

o Optimetrics

& Radiation

9 — Analyze

To start the solution process, select the menu item HFSS > Analyze.

Or click on the iconds .

10- Solution Data

Note: The Solution Data window can be also displayed by right-click on the Setupl

under analysis on the HFSS design tree. Note also that the default view is Profile.
Select the Convergence tab.
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iz Eh. * m
4\ Solution Data; triangularpatchantennal - HFSSModel1 MEER: =t 2ds| |50 @ e s
y =] ; =] [tadel ~ Object
Design Variation: | | | Il [vazam =] [ode || ® [Jobect ]
Simulation [5etupt =] [sweep =] o
Convergence | Profis | MalitsData|
Mumber of Passes Pass Number | # Telrahecha] bax Mag. Deka S |
Completed 11 7 30 N
: mmmmmm snm H 1110 024949
mmmmmm g 1312 012742
Mas Mag, Delta S 4 1555 013083
la‘ga gngﬂans 5 1848 01251
"""" ' ] 7196 021343
View & Table 7 %14 013932
 Plat 8 3118 0.082289
3 3723 0.025857
10 481 003531
11 5327 0018309
CONVERGED
Clase
Py——
= & RAD
B CreateBox
< | # [z, Coordinate Systems
P | | @k
L 0 Paints b7
24 [= B tianaulspatchantermeT (7. HFFS_Prsject/Trangulat_patch_1/1
T Y2
1 iy Nomal completion Losal Mackine, [10:34 now. 17, 2008)
dated. Undo to recover, (10:27 nov. 17, 2005)

s demarrer & g ” Ansoft HFSS - | @ FiTworials\Rs... | O chap 4 Trangul... | §) adobeReader- ... |

The simulation will stop as soon as the results converge, which is at pass 10.
11- Create Reports
To create a report, select Results > Create Report.

+ - Analysis
ﬁ Optirmetnics

+- [T Por :
rﬁ Ficl Solution Data. ..
';! Fa Qukput Yariables, .
-2 Defiritic Update Reports
Set Report Type to Modal S Parameters, Display Type to Rectangular then click OK
button.

Create Report El
Target Dezign: | J
Beport Type: |Mn:u:|a| 5 Parameters ﬂ
Display Type: | Rectangular Plot |
Cancel |

In the Traces Window, set Solution to Setupl: Adaptivel. In the Y tab, set Category
to S Parameter, Quantity to S (waveport, waveport), Function to dB and click Add
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Trace button. Click Done button. Note that you can create any type of report it all
depends on what you want to analyze specifically.

Ansoft HFSS - [XY Plot 3] E@

T Fle Edit View Project Report?D HFSS Took iMindow Help E
e d Ba&Xxo2wed SO | EASR 0 L&
= > s |5 5 5

210 x|
20:13:47 |

18 Nov 2005 Ansoft Corporation
B triangularpatchantennal XY Plot 3
I HFS5Moadell® HFSSModell
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= P Analysis
+ S Setupl
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Pioject
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‘4 démarrer. L -
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