Antena patch circulara cu
alimentare coaxiala




* Sa se modeleze si analizeze o antena patch circulara cu alimentarea

cablu coaxial

Dielectricul

Conectorul coaxial

N\,
Z

Antena patch circulara
7 3

\
Planul de masa



Enuntul lucrarii- proiectare patch circular

. . Pentru o frecventa de f=3,58 GHz si
* Sedau: Er fr (ln HZ)Sl h pentru dielectric &, de 2.2 si inaltime h=0,32cm

. [
Se cere: raza a Raza calculata a patchului va fi de 1,4834 -in model
e putin mai micp4a datarita campurilor care se inchid

Pentru a determina a, sau valoarea efectiva a lui a: A
in aer

F

{d =

bt | =

N+ 2h [ #include <stdio.h>

7C F|:111(£]+1_7?26:| #include <stdlib.h>

2h #include<math.h>
#define pi 3.1416
int main()

Unde : {double Fraza,f,permitivitate,h;
printf("frecventa=");scanf("%If",&f);
printf("permitivitate relativa dielectric=");scanf("%If",&permitivitate);

P 8,791x10° printf("inaltime dielectric=");scanf("%lf",&h);

B f;\/; F=(8.791*pow(10,9))/(f*sqgrt(permitivitate));
raza=F/sqrt(1+(2*h)/(pi*F*permitivitate)*(log((pi*F)/(2*h))+1.7726));
printf("raza este =%lf",raza);

return O; }

Ed




Obiectivele lucrarii

* Modelarea unei antene dreptunghiulare de tip patch alimentata de
un microstrip

* Determinarea matricii impedantelor

* Reprezentarea parametrilor S

* Determinarea latimii de banda a antenei
* Reprezentare VSWR

* Reprezentarea castigului ca Polar plot

* Reprezentarea castigului ca grafic 2D



Implementarea modelului pentru modelare numerica

* Se deschide Ansys Electronics Desktop

* Se va alege sa se modeleze un proiect HFSS

#”

HFS5

-

g HFSS
|*J HFSS 3D Layout

ﬁ‘ ANSYS Electronics Desktop 2020 R1 - Project
File Edit View Project Tools Window Help
—'R H ‘a —l"\ E‘ESaveArchive b Cut ) Undo % @

' |2J' Restare Archive i Copy (¥ Redo
HFS5 Q3D Circuit b
-

-

) @

I
New  Open

Open Save  Save Close
w Examples As
Desktop View Simulation Automation

Project Manager

B Def

7). W

I

Properties

MName |\.'

J;txl

Paste Ctrl+V
Rename F2
Delete Project Permanently from Disk Delete
Insert > P
+
Close %
Save Ctrl+S -
Save As... '
£
Analyze All B
Submit Job... [£77
Project Variables... 1|
Project Datasets... 2

Convert All Designs to Full Access
Convert All Designs to Read Only

4 Paste X Delete

Insert HFSS Design

Insert HFSS 3D Layout Design
Insert Q3D Extractor Design
Insert 2D Extractor Design
Insert Circuit Design

Insert Circuit Netlist

Insert Maxwell 3D Design
Insert Maxwell 2D Design
Insert RMxprt Design

Insert Maxwell Circuit Design
Insert Simplarer Design
Insert Icepak Desian

Insert Documentation File...




Implementarea modelului pentru modelare numerica

* Vom alege unitatea de masura pentru model din Modeler ->Units...

%, set Model Units

Selectunits: |

| Rescale to new units

Ik Cancel ‘

x

Vom alege tipul solutiei din HFSS->Solution Type

Solution Types

i Modal
@ Terminal

(" Transient

Drriven Options

® MNetwork Analysis

[ Auto-Open Region

[ Sawe as default

Ok

Solution Type: Project1 - HFSSDesign'

(" Eigenmode
(" Characteristic Mode
(~ SBR+

( Composite Excitation

Cancel




Implementarea antenei de tip patch circular

Desenarea substratului dielectric
* Desenam un box, dupa cum urmeaza:

Properties: Project3 - HFSSDesign1 - Modeler

Command
Mame Value Unit |Evaluated V... Description
Command  CreateBox
Coordinate ... Global
Position -5 450 cm -Bem , -4.5e
X5ize 10 Cm 10em
YSize 9 Cm Scm
ZSize 032 Cm 0.32cm
[v Show Hidden
OK Cancel Ay




Implementarea antenei de tip patch circular
Desenarea substratului dielectric

* Vom selecta noul obiect creat si vom modifica proprietatile astfel:

Properties: Project3 - HFSSDesign1 - Modeler x
Atibute |
Name Value
fﬁlmelecmd
Material "Rogers RT/duroid 5880 (tm)" "Rogers RT... [
| [solve Inside 2 [
| |orientation | Global [
" [Model v W
" |Group Maodel [
_DisplayWir... [ [
| [ Material Ap... [ [
- |color | | —
| | Transparent 04 | [

[ Show Hidden

(0] | Cancel




Implementarea antenei de tip patch circular
Desenarea planului de masa

 Desenam un dreptunghi de coordonate X:-5,0; Y:-4,5; 7:0,0 ; dX:10,0, dY:9,0, dZ:0,0
din meniul Draw -> Rectangle

Properties: Project3 - HFSSDesign1 - Modeler X

Command |

MName Value | Unit |Eva|uated\.'"... Description | |
Command  CreateRectangle

Coordinate ... Global

" |Posiion 5450 em  -Bem. -45c.
| Axis z

| xsize 10 cm 10cm

| ¥Size 9 cm 9cm

Properties: Project3 - HFSSDesign1 - Modeler

Aftribute

Name Value | Unit |Eva|uated\."... Description |Fiead—only| |
MName Ground

Orientation  Global
Madel [v

Group Maodel
Display Wir...
Material Ap...

o o o

=
-
Color s ——

—
o | N

[~ Show Hidden

OK I Cancel Apply




Implementarea antenei de tip patch circular
Desenarea patchului

* Se va desena un cerc de raza 1,47 cm si centru in punctul de
coordonate: X:0,0; Y:0,0; Z:0,32

Properties: Project3 - HFSSDesign1 - Modeler X
Adtribute
MName Value | Unit |Eva|uated V. Description |Fiead—only| |

MName Patch ~

Orientation | Global ~

Model [ [

Group Model ~

Display Wir... I_

Material Ap... ~

=
o
=1
wr
o
I
T
=
=

[~ Show Hidden

oK I Cancel Apply




Implementarea antenei de tip patch circular
Desenarea alimentarii

« Urmatorul pas este realizarea unui cerc, cu ajutorul comezii Draw>Circle, folosind coordonatele: X:-0,5;
Y:0,0; Z:0,0 de dimensiunile dX:0,16; dY:0,0; dZ:0,0. Din fereastra Properties atribuim componentei numele

de Decupaj
ﬁ Subtract X
Elank Farts = Tool Pars
Z Graund Decupaj

[ Clone tool ohjects hefore operation

Ik Cancel |

» Se alege comanda Substract pentru a taia acest cerc din Ground




Implementarea antenei de tip patch circular

Desenarea alimentarii

« Urmatoru pas este realizarea Cablului coaxial. Acesta se realizeaza cu ajutorul meniului Draw, comanda
Cylinder. Se va desena un cilindru de coordonatele X:-0,5; Y:0,0 si Z:0,0 de raza dX:0,16; inaltime dZ:-0,5.
Redenumim componenta obtinuta din fereastra Properties in Coax si i atribuim ca material vacuum

Properties: Project3 - HFSSDesign1 - Modeler

Command l

Auis z
Radius 0.16
Height 05
Numberof ... |0

cm 0.16cm
cm -0.5cm
0

Name Value | Unit |Eva|uatedV... Description
Command  CreateCylinder
Coordinate ... Global
Center Posi... -05.,0.0 cm -0.5cm , Dem...

[v Show Hidden

o |

Cancel

M



Implementarea antenei de tip patch circular
Desenarea alimentarii

» Pentru crearea pinului coaxial folosim din meniul Draw, comanda Cylinder avand coordonatele X:-0,5,Y: 0,0
si Z:0,0, de raza dX:0,07; dY:0,0; dZ:0,0 si de inaltimea dX:0,0; dY:0,0; dZ:-0,5. Componenta obtinuta o
redenumim PinCoaxial. Si are ca material PEC

Properties: Project3 - HFSSDesign1 - Modeler X

Command

Name Value | Unit |Eva|uated Vo Description

Command  CreateCylinder

Coordinate ... Global

_CenterPosi... 0500 cm -0.5cm, Ocm...

_Axls z Yy
Radius 0.07 cm 0.07cm
Height 05 cm -0.5cm
MNumberof .. 0 0

[v Show Hidden

OK | Cancel




Implementarea antenei de tip patch circular
Desenarea alimentarii

« In continuare avem nevoie de un port, pe care il obtinem desenand un cerc, cu coordonatele centrului X:-0,5;
Y:0,0 si Z:-0,5, de raza 0,16cm; din meniul properties atribuim obiectului numele de Port1.

Properties: Project3 - HFSSDesign1 - Modeler X ]

Command l Z

Name Value | Unit |Eva|uated‘u’... Description
Command  CreateCircle

Coordinate ... Global
Center Posi... -05.0 -05

| cm -0.5cm . Ocm..
| |Axis z

| [Radius 0.6 em  0.16cm
_Numberof... ] ]

[w Show Hidden

0K | Cancel




Implementarea antenei de tip patch circular
Desenarea alimentarii

« In continuare desendm 0 sondi, cu ajutorul comenzii Cylinder, de coordonate X:-0,5; Y:0,0; Z:0,0, de raza 0,07- dX:0,07;
dY:0,0; dZ:0,0 si de inaltimea 0,32 - dX:0,0; dY:0,0 si dZ:0,32. Componentei create Ti atribuim numele de Proba si e din
PEC

Properties: Project3 - HFSSDesign1 - Modeler *

Command

Mame Value | Unit |Eva|uated V.. Description

Command  CreateCylinder
Coordinate ... Global

_CenterPosi... 04500 cm 0.5cm, Ocm...
| Axis z

| |Radius 0.07 cm  0.07cm

- |Height 032 cm  0.32cm
_Number of ... |0 0

[v Show Hidden

OK | Cancel




Implementarea antenei de tip patch circular
Desenarea regiunii de calcul

e Schimbam materialul implicit din pec in vaccum pentru a creea regiunea,
care are coordonatele X:-5,0; Y:-4,5; 7:0,0 de dimensiunile dX:10,0; dY:9,0

si dZ:3,32.
e Obiectul creat il redenumim Aer si modificand culoarea si transparenta

Properties: circular patch coax - HF55Design1 - Modeler X

Command ]

MName Value ‘ Unit ‘Evaluated V.. Description

Command CreateBox
Coordinate ... Global

| |Position 5450 cm  -5om.-45c.

| [xsize 10 cm  10cm

_YSize 9 cm Scm

B ® em e

[+ Show Hidden

OK Cancel Apply




Atribuirea surselor $i a conditiilor de frontiera

 Se va selecta o conditie de frontiera de tip Perfect E pe tot Ground

| Perfect E Boundary X

Marme: IPerfE1

[v Infinite Ground Flane

Use Defaults

)4 Cancel




Atribuirea surselor si a conditiilor de frontiera

* | se atribuie patchului conditie de frontiera de tip Perfect E

Perfect E Boundary *

[ Infinite Ground Flane

Uze Defaults




Atribuirea surselor gi a conditiilor de frontiera

 Se va atribui o conditie de frontiera de tip Radiation pe aer, dar doar
pe fetele care nu intra in contact cu planul de masa(Selection mode

Faces)
* Select Objects By name si cand alegem Aer vor aparea toate

fetele...alegem doar cele ce nu intra in contact cu pamantarea
ﬁ Select Face % | Radiation Boundary x
|
Ohject name: Face ID: i
7,
Coax 7P
Dielectic 72 ’,
Ground A \ i
Patch A .. ;‘M‘ N
PinCoaxial 53 e AN
P::r:mn:ua}ua i Iy ‘S:\M
Proha 1 \Q; LLICICICIE RN
‘Q At Rod bt e Rl o B D
NS RN
i wiwaeN
\Q;\n ..
f _ ance ; ‘ ‘ ‘ ‘ ..
8]4 Close | - Ll 3 \8 imin
| Q\\\g ;




Atribuirea surselor si a conditiilor de frontiera

e Se va pune o sursa de tip Wave port pe Portl

B | Reference Conductors for Terminals X Eﬁ Boundaries
----- ¥ PerfEl
Part Name: L - R ﬁ PerfE2
Terminal Maming ﬁ Radl
U duct -
se conductor name 528 Excitations
@ |Use port object name E‘@ 1
MOTE: Multiple reference conductars touching a e &) Portl_T1
port must all be connected inthe plane ofthe port. e -
Conductor | Use as Reference
PinCoaxial [
-8 Excitations -
P El-Bg Excitations
= - o
[+ Highlight selected conductors o @ Portl_T1 .&} Portl T1
E - ortl_
Ok | Cancel




Atribuirea surselor si a conditiilor de frontiera
Crearea setarilor pentru determinarea parametrilor
pentru camp apropiat/indepartat

Far Field Radiation Sphere Setup >
Infinite Sphere | Coordinate System | Radiation Surface
MName Ilnﬁnite Spherel
C : . —Phi
----- Wi Field Overlays I - LreateBox
. ?r : : — -1!F\l—llllm Start I{] I'::Ieg LI
1 Definiti Paste Ctrl+V
. - Stop I‘Sﬂ} Ideg LI
Insert Far Field Setup > Infinite Sphere...
erties Insert Near Field Setup > Antenna Parameter Overlay... Step Size 90 |deg 2
Antenna Array Setup.. Source Group...
L =IFETToarTarTtT = _Theta
Start (REL] |deg |
Stop |18{} Ideg LI
Step Size |2 Ideg LI
Save As Defaults | View Sweep Points... |
OK I Cancel | Help |




Setarea parametrilor care se doresc a fi determinati in cadrul

e Se vor impune setari

Driven Solution Setup
General WOpnunsw Advancsd‘ Hybrldl Expression Cache‘ Dsnvawssl Defauhsl
Setup Name ISetup.

[v Enabled [~ Solve Ports Only

Adaptive Solutions

Solution Frequency: @ Single (' Multi-Frequencies " Broadband
Frequency ‘ 3.3 ‘GHZ j
Maximum Number of Passes 20

(@ Maximum Delta S 0.02

(" Use Matrix Convergence

Use Defaults

HPC and Analysis Opfions.

lucrarii

Edit Frequency Sweep

General lDefaultg]

X

Sweep Name: |Sweep [v' Enabled
Sweep Type: =
Frequency Sweeps [401 points defined]
Distribution Start End
W Linear Count 1GHz 5GHz Points 401
Add Above | Add Below | | Preview ... |
3D Fields Save Options . . .
Time Domain Calculation...
[v Save Fields
[ Save radiated fields only
n Generate fields at solve time
(All Frequencies)
oK | Cancel

* Se vor rula numeric problema modelata

le de rulare/rezolvare/solutionare

Setup

2 Auto
& Advanced

Validation Check cablucoax2 - HFSSDesign1

J HFSSDesignt

Walidation Check completed.

| Close

' Design Settings

<+ 30 Model

1 Boundaries and Excitations
1 Mesh Operations

[ Analysis Setup

1 Optimetrics

[+ Radiation

Validate .

Analyze
All



Culegerea, interpretarea si postprocesarea rezultatelor
Reprezentarea retelei de discretizare (mesh)

* Sa se reprezinte mesh-ul pe toate elementele constitutive ale modelului
geometric in afara de aer




Culegerea, interpretarea si postprocesarea rezultatelor

B | Solutions: circular patch coax - HFSSDesign1 — O X B | Solutions: circular patch coax - HFSSDesign’ - O X
Simulation: |‘Setup1 ﬂ Simulation: |SEMP1 ﬂ
Design VYariation: | Q’;; Design Yariation: | . Q";;
Profle Convergence I Matrix Data | Mesh Statistics } Profile Convergence] Matrix Data Mesh Stafistics ]
MNumber of Passes Fass Number| Solved Elements | Max Mag. Delta S el stpsr e elismenis e
Completed 4 1 1245 M/ Mum Tets | Min edge length | Max edge length ‘ RS edge length tdin ket wol bz bet ol ean tet vol Std Dewn [val]
e a0 o 1618 0040285 aer 876 0.200273 4.25955 1.89245 9.15833e-06 3.48935 0.308213 0521044
il 1 3 2112 0026457 Coax 522 0.0352067 0.364705 0168071 1.87464e-06 0.000303427 E.07015e-05 5.07441e-05
4 2746 0013687 Dielectric 1348 0.0725559 2.78057 0831848 1.13029e-05 0.279577 0.0213614 0.0447366
ilereliog), Delim : FinCoasial 229 0.0536757 0.280132 0141837 3720M1e07 0000234085  3.27537e05 325152205
Target  0.02 Froba 120 0.0804248 0.32 014591 9.93532%e-07 0.00020743 4.00032e-05 4.7571e-05

Current  0.013687

YWiew: @ Table " Flot

Export...

CONYERGED

Consecutive Passes
Target 1
Current 1

Default Settings
Save Defaults Clear Defaults Export
Close

Close

&

¢ Unde apare mesh-ul in Project Manager? Cum putem rafina mesh-ul? (sa existe un numar diferit de tetraedre)




Culegerea, interpretarea $i postprocesarea rezultatelor

Matricea impedantelor

Pentru a determina matricea impedantelor se poate merge pe doua cai:
* Din Project Manager->click dreapta pe Setup-ul creat in Analysis->Matrix Data

Din HFSS->Results->Solution Data

Project Manager 4 x

’@ Model ~
El Circuit Elements

--[F Boundaries

-8 Excitations

&% Hybrid Regions

B8 Mesh

=P Analysis

SE

l
[

--[@ optii =2 Copy Ctrl+C
B Rest Paste Ctrl+V
- Port

TGy Fielc Rename F2
& Rady < Delete Delete

< Properties...
Disable Setup
i~ Add Frequency Sweep...

Properties

Add Mesh Linked Solution Setup
Name Set..
Enabled | [# Analyze
Passes |10 Submit Job...
Percent . 30 Revert to Initial Temperature
DeltaS 002 Revert to Initial Mesh
Solution ... 24 |1 Generate Mesh
Basis Or...|Fir... Clear Linked Data
Max Ref..| 100 . Quick R
reate Quick Report...
UseMa.. | [ - p
< Perform FFT on Report ...
HFSS Perform TDR on Report ...
durlaled el el
Message Manage Profile... 1
Convergence...

Mesh Statistics...

 Din Results->Solution Data

Data

HFSS Tools Window Help
Solution Type...

List...

Validation Check...
Analyze All

Submit Job...

B Edit Notes...

Toolkit

e & m

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

Model

Boundaries
Excitations

Hybrid

Mesh

Analysis Setup
Optimetrics Analysis
Fields

Radiation

Results

Boundary Display (Solver View)

Design Properties...
Design Datasets...

T

Solution

£

Create Modal Solution Data Report
Create Fields Report
Create Report From File...

Delete All Reports
Report Templates

User Defined Solutions...
Create User Defined Solution

Dataset Solutions...
Output Variables..

Link Output..

Update All Reports
Open All Reports
Create Document
Create Quick Report...
Perform FFT on Report ...

Perform TDR on Report ...

Solution Data..

B | Solutions: circular patch coax - HFSSDesign1

Simulation ‘Selum

ﬂ |Sweep

Design Wariation: ‘

Profile I Convergence Matrix Data 1 Mesh Statistics I

[16Hz

[~ S Matrix [ ¥ Matrix [¥ Z Matrix

ﬂ [ Display All Frequencies

[~ Gamma

EditFrequencies ...

[ Zo

Mﬂ] Passivity | Export

Freg | Z.Porl_T1 |
Porll_T1 (94926, -89)

Close




dB(St(Port1_T1,Port1_T1))

Culegerea, interpretarea si postprocesarea rezultatelor
Reprezentarea parametrilor S

Terminal S Parameter Plot 1 HFSSDesign1 ANSYS
0.00 i | Curve Info
i — dB(St(Port1_T1.Port1_T1))
| Setup1: Sweep
. |
1
5.00 i
1 1
1
|
!
] |
-10.00 — |
] |
1
1
] !
]
-15.00 —| l
- a
I
] !
1
-20.00 i
7 1
1
1
!
i |
2500 i
i ) -26.38 |
|
1 !
—30_[][] T T T T | T T T T I T T T T | T T T T | T T T T I :I T T | T T T T I T T T T
1.00 1.50 2.00 250 3.00 350 | 400 450 5.00
]
]

Freq [GHZ]

wf; Ce se intampla cu parametrii S daca vom modifica raza patchului ca aceasta sa fie 1.40 cm, respectiv 1.55 cm




Culegerea, interpretarea $i postprocesarea rezultatelor
Determinarea parametrilor antenei pentru sfera definita
pentru radiatie

B 1 Antenna Parameters - Pt
- Inputs
B-%¢ Radiation I s L LreateLylnaer Setup Name: IInflnlte Spherel LI
R Infinite Sphere LN . =% Roaers RT/duroid 5880 (tm) Solution: [Setup? - LastAdaptive ~] Expart |
[ Definitions =2 Copy Ctrl+C I
Array Setup: MNone =
< Rename F2 wport Fields |
Intringic Variation:  |Freq=2.25GHz
Properties » X Delete Delete : 5 Sewe
i Design Varation:  |Mominal =T
MName |Va|...| Unit |Eva|| Properties..

Compute Antenna Parameters...

ajdl

Name Infi... — Antenna Parameters:
Type Infi... ]l . 5~ Sheets Quantity | Freg | Yalue |
Mo L 2.25GHz 69.042 uwfsr
" |Peak Directivity 25292
" |Peak Gain 25892
= Peak Realized... 0.085562
" |Peak System . 0.085562
" |Padisted Power 306.67 WY
m Accepted Power 3338 uw
= Incident Power 10,14 v
= System Power 10,14 mivd
= Radiation Effici 0818711
| Frontto Back F.. 1.0539 y

Maxirmurm Field Data:

EField | Freg | value | AlThetaPh) | ~
Totel 2.25GHz 22816 mv  -30deq,Odeq
T 15669 mv  18deg 0dag
Ty 897.24my  4bclen 0deg
1z 22816 mv  -30deq.Ddeg
" Pni 152.03mv  Ddeg30deg

Theta. 22816 mY  -80deq.Odeg v




200.00 -

VSWRt(Port1 T1

-
=
=
=
=

|

50.00 1

150.00

Culegerea, interpretarea si postprocesarea rezultatelor

Determinarea VSWR

Terminal VSWR Plot 1 HFSSDesignt ANSYS

Curve Info

— VSWRt(Port1_T1)
Setup? : Sweep

Freq [GHZ]

s * Valoarea VSWR trebuie sa fie mai mica de 2 dB pentru ca antena sa functioneze. Care este domeniul in care

aceasta functioneaza




Atribuirea surselor si a conditiilor de frontiera
Crearea unei noi sfere pentru determinarea
parametrilor pentru camp apropiat/indepartat

Far Field Radiation Sphere Setup X
Infinite Sphere | Coordinate System | Radiation Surface
Mame IInﬁnite Sphere2
—Phi
Start [ |deg |
Stop IBGG Ideg LI
Step Size |1{} Ideg LI
— Theta
Start Iﬂ' Ideg _I
Stop |18{] Ideg LI
Step Size ||'|{]' Ideg _I
3 As Defaul | View Sweep Points |
ok | cancel | Help |




Culegerea, interpretarea $i postprocesarea rezultatelor
Reprezentarea castigului sub forma de polar plot

Solution Type... L Fit All H

List , Fit Selected
Validation Check... Animate|  Copy

Analyze All Image
Submit Job...
1B Edit Notes..
Toolkit N Antenna Params Plol

ehm

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

Model >
Boundaries >
Excitations >
Hybrid > 1 I t 1
, Gain Plo
Analysis Setup > Create Modal Solution Data Report >
Optimetrics Analysis > Create Fields Report 4 Max: 6.9
Fields > Create Emission Test Report > .
L S > S
Radiation > Create Far Fields Report Rectangular Plot 75 dB(Ga"‘TOtaI)
Results 3> Create Antenna Parameters Report > Rectangular Stacked Plot
- ~ Create Report From File. Radiation Pattern _— 5 0
Boundary Display (Solver View) -
. . Delete All Reports Data Table
Design Properties... 3D Rectangular Plot 25
Design Datasets... Report Templates > 3D Polar Plot %
005 User Defined Solutions... 3D Spherical Plot
Create User Defined Solution > Rectangular Contour Plot ‘ 0.0
~ -2.5
Q_ Report: yagi uda planara - HFSSDesign1 - New Report - New Trace(s) X
-5.0
i Trace | Families |
Solution: . i 75
[setupt : Lastadaptive rimary Sweep: [P ][ 7 120
(ef=LTu T "Bl Infinite Sphere2 b -
& = Secondary Sweep: ITheta LI IA” J 10.0
. ; -12.5 :
Phi: [+ Default |7hi 2] dB(GainTotal)
Min: -12.1
Theta: |v Default ITheta J
Mag: IGainTota\ |

Category: Quantity: 'I Function:
Variables [ <none> I

Qutput Variables GainPhi abs
GainTheta aces
System Gain Cain¥ acosh
rE . ang_deg
Directivity GE!HY ang_deg_val
Realized Gain GainZ ang_rad
Polarization Ratio GainLHCP asin
#Axial Ratio GainRHCP asinh
Design Gainl3x atan
Gainl3Y atanh
cos
cosh
r~Update Report——————————————————— cum_integ v
[¥ Realtime  LUpdate ™ < > < >

Output Variables... | Options... | New Report I Apply Trace | Add Trace | Close |




Culegerea, interpretarea $i postprocesarea rezultatelor
Reprezentarea castigului pe antena

* Click dreapta in fereastra de lucru si se va alege Plot Fields—=> Radiation Field

B | Overlay radiation field: circular patch coax - HFSSDesign1 X
Mame Visible Transparency Scale Type
Gain Plot 1 F 0.40 0.25 3D

Orthogonal View Apply Close




Culegerea, interpretarea si postprocesarea rezultatelor

Reprezentarea castigului

HFS5 Tools Window Help
Solution Type...

List...

Validation Check...
Analyze All

; Submit Job...

‘1B Edit Notes...

Toolkit

e&E

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

Model

Boundaries
Excitations

Hybrid

Mesh

Analysis Setup
Optimetrics Analysis
Fields

Radiation

Results

Boundary Display (Solver View)

Design Properties...
Design Datasets...

, Fit Al j
), Fit Selected )

Animate, Copy
Image

VSWR Plot 1

200

Create Modal Solution Data Report
Create Fields Report

Create Emission Test Report

Create Far Fields Report

Create Antenna Parameters Report
Create Report From File...

Delete All Reports
Report Templates

User Defined Solutions...
Create User Defined Solution

Rectangular Plot
Rectangular Stacked Plot
Radiation Pattern

Data Table

3D Rectangular Plot

3D Polar Plot

3D Spherical Plot
Rectangular Contour Plot




Culegerea, interpretarea $i postprocesarea rezultatelor

Reprezentarea castigului

@ Report: patch dreptunghiular microstrip fed - HFSSDesign1 - Gain Plot 18 - dB(GainTotal) x

— Context

Solution:  [setup1 : LastAdaptive VI
Geometry: |Infinite Sphere2 VI

—Update Report

¥ Real time Update 'l

Trace | Familiesl Families Displayl

Primary Sweep: IPW

Ang: [ Default IF'h\

|

I

Bl

Mag: |dB(_GainTota|)

Category:

Variables
Output Variables

System Gain

rE

Directivity
Realized Gain
Polarization Ratio
Axial Ratio
Design

Quantity: 'l

GainTotal

GainPhi
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Culegerea, interpretarea si postprocesarea rezultatelor
Reprezentarea castigului
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w%f Reprezentati castigul pentru frecventa de 3,5 GHz si theta=130 deg
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HFSS Tools Window Help

/ Solution Type... L, Fit Al H LR
| B List.. - ==

E
& Validation Check. % Fit Selected Animate| Copy Q Report: patch dreptunghiular microstrip fed - HFSSDesign1 - New Report - New Trace(s) *
& Analyze All Image - Context Trace |Fam\|\es| Families Displayl
5 Submit Job... jon: . ; -
I ) solution: [setups : Lastadaptive ¥ | | oo Guen: [Thetm ~I[Ai o
it Notes...
Toolkit , Gain Plot 29 Geometry: IInﬁnlte Spherel LI % [ Defoul I'I'heta J
|
. - R
3D Model Editor v;  |de(cainTotal) .. |
Set Object Temperature... i
Design Settings... Category: Quantity:l 'I Function:
Variables <none> ~
Model > Output Variables GainPhi abs
- GainThet; acos
Boundaries ’ Systemn Gain G:::){ & acosh
Excitations > rE GainY ang_deg
) Directivity a?n ang_deg_val
Hybrid » Realized Gain GainZ ang_rad
Mesh N Polarization Ratio GainLHCP asin
Axial Ratio GainRHCP asinh
Analysis Setup 5 Create Modal Solution Data Report Design GainL3x atan
. GainL3Y atanh
Optimetrics Analysis > Create Fields Report i o cos
Fields 5 Create Emission Test Report > Eﬂf: integ
| Radiation > Create Far Fields Report > Rectangular Plot il
Results > Create Antenna Parameters Report > Rectangular Stacked Plot dB10normalize
F Rt dB20normalize
Boundary Display (Solver View) Create Report From File... Radiation Pattern — Update Report dae o
| . . [ Delete All Reports Data Table ¥ Realtime  Lpdate 'l < >
Design Properties.. Report Templat 8 3D Rectangular Plot
- eport Templates
D bereene ) ) 3D Polar Plot Output Variables... | Options... | New Report I Apply Trace | Add Trace | Close |
User Defined Solutions... 3D Spherical Plot __
N . .
0.00 Create User Defined Solution > Rectangular Contour Plot




dB(GainTotal)

Culegerea, interpretarea $i postprocesarea rezultatelor
Reprezentarea castigului 2D

Gain Plot 5 HFSSDesign1 ANSYS
7.50 i Curve Info
— dB(GainTotal)
e Setupl : LastAdaptive
5.00 7] Freq="3.5GHz" Phi="0deg’
— dB(GainTotal)
] Setupl : LastAdaptive
250 — Freq='3.5GHz' Phi="90deg’
0.00 7
-250
-5.00
-7.50 7
-10.00 —
1250 . . . . | . . . . | . . . . | . . . . I . . . . | . . . . I . . . . I . . .
-100.00 -75.00 -50.00 -25.00 0.00 2500 50.00 75.00 100.00

Theta [deqg]



!

30.00 j

HFSS Tools Window Help

Culegerea, interpretarea si postprocesarea rezultatelor
Reprezentarea castigului sub forma tabelara

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

Analysis Setup
Optimetrics Analysis
Fields

Radiation

Results

Boundary Display (Solver View)

Design Properties...
Design Datasets...

), Fit Al E

%, Fit Selected

Animate| Copy

Image

Gain Plot 30

P

B

Create Modal Solution Data Report

Create Fields Report

Create Emission Test Report

Create Far Fields Report

Create Antenna Parameters Repart

Create Report From File...
Delete All Reports
Report Templates

User Defined Solutions...

Create User Defined Solution

e mr

Rectangular Plot
Rectangular Stacked Plot
Radiation Pattern

Data Table

3D Rectangular Plot

3D Polar Plot

3D Spherical Plot
Rectangular Contour Plot

E Report: patch dreptunghiular microstrip fed - HFSSDesign1 - New Report - New Trace(s) *

— Context

Solution: ISetupl:LastAdaptive LI

Geometry: Ilnﬂnite Spherel

=

— Update Report

[v Realtime  Updai= |

Trace | Famlllesl Families D\splayl

Primary Sweep: ITheta LI IAII J
X [w Default ITheta J
' IdB(GalnTotaI] BEDZE
. Function...
Category: Quantity: - l Function:
Variables <none> A
Output Variables GainPhi abs
GainTheta acas
System Gain CainX acosh
rE Cainy ang_deg
Directivity - ang_deq_val
Realized Gain GafnZ ang_rad
Polarization Ratio GainlHCP asin
Axial Ratio GainRHCP asinh
Design GainL3X atan
GainL3Y atanh
cos
cosh
cum_integ
cum_sum
dB10normalize
dB20normalize
dBc v

< >

Output Variables... | Options... |

MNew Report I fpply Trace | Add Trace |

Close |




* Modificati dimensiunile patch-ului si observati diferentele analizand banda de
frecvente pe care functioneaza antena (parametrii S) si VSWR

* Reprezentati campul electric si magnetic pe elementele componente ale
antenei

* Reprezentati castigul ca Polar plot

Tema Creati o antena care sa functioneze la alta frecventa decat cea din laborator (3.5 GHz)



https://www.youtube.com/watch?v=ntPqoZ2NI90



