Antena patch dreptunghiulara cu
alimentare microstrip




* Sa se modeleze si analizeze o antena patch dreptunghiulara cu
alimentarea microstrip
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Enuntul lucrarii- proiectare patch circular

* Sedau: Er) ]L:r (lTl HZ)Si h Pentru o frecventa de f=3,58 GHz si
pentru dielectric €, de 2.2 si inaltime h=0,32cm
e Secer: W, L '

S-au obtinut:
Lungimea patch=26,89mm

Pentru un radiator eficient, o latime practica care duce la o radiatie Latime patch=33,86 mm
eficienta este:

W= ! 2 vy [ 2
2fn/poeg ¥V -+ 1 2, Y g, + 1

Se va determina constanta dielectrica efectiva cu formula:

Se va determina lungimea fizica a patchului L:

| L= : _2AL
__ e,+1  g,—1 L h17V? 2fr\/Ereiry/ Hoto
EI’CH': 3 + 2 |:l+]2W:|
In mod obisnuit lungimea unui microstrip variaza
Se va determina extensia lungimii AL: intre(44 este lungimea de unda a dielectricului):
W
o +0.3) (- +0264 ho
AL Ererr +0.3)( 5+ ) L~ (0.47 — 0.49)—= = (0.47 — 0.49)),,

— =0.412
h

=
(Eret — 0.258) (f—iT +0.8) ’



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 tabel de valori
* 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
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-
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New  Open

Open Save  Save Close
w Examples As
Desktop View Simulation Automation

Project Manager

B Def
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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 X

Selectunits: |

| Rescale to new units

Ik Cancel ‘

* Vom alege tipul solutiei din HFSS->Solution Type

Solution Type: patch dreptunghiular microstrip fed - HFSSD...

Solution Types

(& hodal (" Eigenmode
(" Terminal ( Characteristic Mode
" Transient (" SBR+

Driven Options

i® Metwork Analysis (" Composite Excitation

[ Auto-Cpen Region

[ Sawe as default

(0] 4 | Cancel




Implementarea antenei de tip patch dreptunghiular

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 dreptunghiular
Desenarea substratului dielectric

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

L
Properties: Project - HFS5Design - Modeler * b
[
Atribute
MName Value | Linit | Evaluated Value Description | Read-only I |
Mame Dielectric I_
Material "Rogers RT/duroid 5880 {m)" "Rogers RT/du... I_
Salve Inside [v [
Crientation Global I_
Model |7 |_
Group Model I_
Diizplay Wirefra. .. [~ [~
Material Appea... I_ I_
Color 00| r
Transparent 0 | [~
|
[~ Show Hidden
QK I Cancel Apply




Implementarea antenei de tip patch dreptunghiular
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 dreptunghiular
Desenarea patchului

e Sevadesena un dreptunghi de dimensiuni 3,386 cm si 2.689

cm
Properties: patch dreptunghiular microstrip fed - HFSSDesign1 - Modeler Pl |
Command | E
Name Value | Unit |Evaluated V.. Description | |

Command | CreateRectangle
Coordinate ... Global

[ Pasition -1.693 -1.3445 032 cm -1.693cm . -1...
| Avis z

| xSize 3386 cm  3.38cm

| vSize 2689 cm  2689cm

[¥ Show Hidden

0K | Cancel Apply




Implementarea antenei de tip patch dreptunghiular
Desenarea microstripului de alimentare

e Coordonatele sunt:

Properties: patch dreptunghiular microstrip fed - HFSSDesign1 - Modeler

Command |

Name Value | Unit |EvaluatedV... Description | |

Command  CreateRectangle
Coordinate ... Global

[ Paosition 00213032 cm 002cm .13
| Axis z

| xsize 004 em  0.04cm

| vsize 32 cm 32cm

[w Show Hidden

0K I Cancel Apipaly

Se va redenumi noul element create microstrip



Implementarea antenei de tip patch dreptunghiular
Desenarea dretunghiului pentru plasarea portului

* Primul pas este sa selectam planul de referinta XZ apoi introducem
coordonatele: ”

Properties: patch dreptunghiular microstrip fed - HFSSDesign1 - Modeler X
Comman d|
Name Value | Unit |Eva|uated V.. Description | |

Comman d | CreateRectangl

Coordinate ... Global

Paosition 0.02 45.032 cm 0.02cm . 4.5¢...

Axis Y

XSize -0.04 cm -0.04cm

ZSize -0.32 cm -0.32cm

[¥ Show Hidden

0K I Cancel Apply

F+ Grid



Implementarea antenei de tip patch circular
Desenarea regiunii de calcul

* VJom creea regiunea, care are coordonatele X:-10; Y:-10; Z:-3.32 de
dimensiunile dX:20; dY:20 si dZ:6.64.

* Obiectul creat il redenumim Aer si modificam culoarea si transparenta-
eventual bifam wireframe

PP P S S

Properties: patch dreptunghiular microstrip fed - HFSSDesign1 - Modeler *
Comman d|
MName Value | Unit |Eva|uated V.. Description
Comman d CreateB
Coordinate ... Global
Position -10 -10 -3.32 cm -10cm . -10c... z
XSi 20 cm 20cm
Y¥Size 20 cm 20cm
Z5ize 6.64 cm 6.64cm

[v Show Hidden

Ok | Cancel




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 $i a conditiilor de frontiera

* Se uneste patch-ul cu microstrip-ul prin comanda Modeler->Boolean->
Unite

* se atribuie noului element creat conditie de frontiera de tip Perfect E

Perfect E Boundary X

[ Infinite Ground Plane

Use Defaults




Atribuirea surselor gi a conditiilor de frontiera

 Se va atribui o conditie de frontiera de tip Radiation pe aer

Radiation Boundary x

Mame: |[EEE)
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Atribuirea surselor si a conditiilor de frontiera

Project Manager r X
- HFSSDesign1 (Drivi A

* Se va pune o sursa de tip Lumped port pe port

------ 57 Analysis
------ Optimetrics
- Results
Lumped Port : Modes X - Port Field Display v
< >
Lumped Port : Post Processing X
Mumber of Modes: |1
- - — —Port Renormalization
Mode Integration Line Characteristic Impedance (£o)
( Do NotRenormalize
@ Renormalize All Modes
Full Port Impedance: 50 ohm LI

Impedance :=resistance + 1i * reactance

—Deembed Settings

[ Deembed

Use Defaults |
Use Defaults |
<Back I Mext > I Cancel

<Back I Finish I Cancel
n




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

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 $i postprocesarea rezultatelor
Reprezentarea retelei de discretizare (mesh)

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

% Reprezentati mesh-ul siin aer



Culegerea, interpretarea si postprocesarea rezultatelor

B | Solutions: patch dreptunghiular microstrip fed - HFSSDesign1 -

|Setup1 ﬂ

Design Yariation: |

Simulation:

Profile Convergence lMatrix Data | Mesh Staﬂsﬂcs]

O

v

MNumber of Passes Pass Number| Solved Elements | Max Mag. Delta S

Completed 11 1 2278 [ A,
hairmurm 20 2 2865 0.63003
Kinimum 1 3 3860 0.18887
hax Mag. Delta S 4 b0z 0.21969
Target 002 5 ER36 022313
Current  0.013 ] 8501 011801
7 11056 0.050434
Yiew: (@ Table " Plot 5 14375 0039676
9 18689 0.029373
Export.. 10 24297 0.02237
11 31580 0.013

CONVERGED

Consecutive Passes
Target 1
Current 1

Default Settings

Save Defaults Clear Defaults

Close

B | Solutions: patch dreptunghiular microstrip fed - HFSSDesign1

Simulation: |Setup1

E2

Design Yariation: |

Profile Convergence] Matrix Data Mesh Statistics l

Total number of elements: 31590

v

Mum Tets | Min edge length | M ax edge length | RS edge length bdir bet wol bdaw tet vol tean tet wol Std Devn [wol]
aer 15858 0.0290283 432303 1.30332 7.45542e-07 439465 016567 0.451598
Dielectric 15732 0.0276919 25 0.300847 8.49087e-07 0.213409 0.001 33066 0.0113578

Export...

Close




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

-{@ optii 53 Copy

- Rest Paste
[ Port
Gy Fielc Rename
& Rady < Delete
< Properties...
Properties Disable Setup
i~ Add Frequency Sweep...
Name P -
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 )
UseMa. [ Create Quick Report...
< Perform FFT on Report ...
HFSS Perform TDR on Report ...
durlaled el el
Message Manage Profile...
Convergence...

Matrix Data

Mesh Statistics...

 Din Results->Solution Data

Ctrl+C
Ctrl+V

F2
Delete

HFSS Tools Window Help
- Solution Type...
List...
Validation Check...
5 Analyze All
Submit Job...
B Edit Notes...

Toolkit >

& m

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

Model

Boundaries
Excitations

Hybrid

Mesh

Analysis Setup
Optimetrics Analysis
Fields

Radiation

Results

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

S Y

Boundary Display (Solver View)
) i [ Delete All Reports
Design Properties...
Design Datasets...
T

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...

Solution
Data

| Solutions: patch dreptunghiular microstrip fed - HFSSDesign’l -

j |Sweep

Simulation: ‘Setupﬂ

Design vanation ‘

Profile } Convergence Matnx Data ] Mesh Statistics I

‘1GHZ ﬂ [ Display All Frequencies

[v Z Matrix

Edit Frequencies

[ S Matrix [~ ¥ Matrix [~ Gamma [~ Zo

View ‘FcrmatJ F’asswlty] Expan

Freq | 21 ‘

1(21179, 8ag)

Close

&« . :
1 Ce seintampla cu cu matricea Z

la cresterea grosimii
microstripului?




Culegerea, interpretarea si postprocesarea rezultatelor
Reprezentarea parametrilor S

S Parameter Plot 1 HFSSDesign1 ANSYS

0.00 | Curve Info
— dB(3(1,1))
Setup1 : Sweep
-2.00
-4.00
ﬁ -6.00 —
= ]
g
-8.00
““—'1‘0?63“ “““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““
] \/
12.00 . . . . | . . . . I . . . . I . . . . | . . . . I . . . . | | . . . .
1.00 1.50 2.00 250 3.00 3.50 4.00 450 5.00

Freq [GHZz]

Ce se intampla cu parametrii S daca vom modifica dimensiunea patchului? Dar daca modificam dimensiunea

1}';

microstripului de alimentare?



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

B | Antenna Parameters - X
—Inputs
Close
Setup Name: IInfinite Spherel LI
. L . Solution: ISetup'I s LastAdaptive LI Expon |
E-%5 Radiation I Eo ) LreateLyinaer
- ‘i,, . =% Roaers RT/duroid 5880 (tm) Aray Setup: INDne el |
[ Definitions =2 Copy Ctrl+C o o
Intrinsic Yariation: IFreq=3.EGHz |
< Rename F2 Sawve for
e « X Delete Delete Design Variation: INDminaI LI Ovetlay
Name |Va|...| Unit |Eva|| Alpeiiee Antenna Parameters:
Name Infi Compute Antenna Parameters...
]‘I O Sheets Cluantity | Freq | Yalug I |A
Type lnf.. : e U 3EGHz 41493 mifar
Feak Directivity 65539
Feak Gain 5.5942
Peak Realized... 52143
Peak Systemn ... h.2143
Radiated Power 7956 mi
Accepted Power 790,74 miy
Incident Power 14
Systemn Power 1
Fadiation Effici... 1.00E1
Frantto Back F... 17.603 V]

Maxirmum Field Data:

EField | Freq | wvane | AtThetwPh) | ~
Total 3EGHz 17688% 13degOdeq
Tx 8534y 22degldeg
v 17667  18degOdeg i
I 73251%  -40deg90deg l
Phi 17.667Y  18deg.0deg

Theta 17,405 -2deqg.90deq v




Culegerea, interpretarea si postprocesarea rezultatelor
Determinarea VSWR

Q Report: patch dreptunghiular microstrip fed - HFSSDesign1 - VSWR Plot 1 - dB(VSWR(1)) X

— Context Trace | Families | Families D\sp\ayl

Solution:  [Setupi : Sureep hd Primary Sweep: |Freq -l |A”
Domain: m X: [ Default IF"ECI
TOR Optians. . | v |da(vsz(1])

Category: Quantity: hd Function:

Output Variables abs

S Parameter acos

Y Parameter acosh

Z Parameter ang_deg

ang_deg val

Gamma ang_rad

Port Zo arg

Lambda asin

Epsilon asinh

Group Delay atan

Active S Parameter atanh

Active Y Parameter cos B

Active Z Parameter cosh VSWR Plot 1 HFSSDesignt ANSYS

Active VSWR cum_integ 70.00 ] Curve Info

Passivity CUm_sum

Design ds | 1 — dBVSWR(1))
dB10normalize Setup1: Sweep

[ Update Report——————————————— dB20normalize v
[V Real time M < >

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

dB(VSWR(1))

0.00 T T T T T T T T T
1.00 1.50 2.00 250 3.00 3.50 4.00 4.50 5.00

Freq [GHz]



Atribuirea surselor si a conditiilor de frontiera
Crearea unei noi sfere pentru determinarea
parametrilor pentru camp aproplatlmdepartat

Far Field Radiation Sphere Setup

Infinite Spher |c rdinate System | Radiation Surface

Name IInﬁnite Sphere?
~Phi
Start o [deg ~]
Stop |360 [deg ~]
Step Size |10 [deg ~]
~Theta
Start o [deg ~]
Stop |1&u Ideg ~]
Step Size 10 [deg ~]
Save AsDefaulls | View Sweep Points... |




HFSS Tools Window Help
Solution Type...

List.

Validation Check..
Analyze All

Submit Job...

B Edit Notes..

ehm

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...

Culegerea, interpretarea $i postprocesarea rezultatelor

Reprezentarea castigului sub forma de polar plot

I, Fit Al H

, Fit Selected

Animate|  Copy
Image

Antenna Params Plol

Gain Plot 1

Max: 8.2
10

005 #

Create Modal Solution Data Report > 5 dB(G aInTOtaI)

Create Fields Report >
Create Emission Test Report > .
Create Far Fields Report > Rectangular Plot 0
Create Antenna Parameters Report > Rectangular Stacked Plot
Create Report From File. Radiation Pattern
Delete All Reports Data Table _5
3D Rectangular Plot
Report Templates >
3D Polar Plot
User Defined Solutions... 3D Spherical Plot 10
Create User Defined Solution > Rectangular Contour Plot [ ;\ d

Q_ Report: yagi uda planara - HFSSDesign1 - New Report - New Trace(s)

— Context

Solution: I . i
Setupl : LastAdaptive = Frimary Sweep: Iph‘ LI IA”
(=100 Gl Infinite Sphere2 hd

Trace | Families |

Secondary Sweep: ITheta LI IAII

Phi: [ Default IPhi

Theta: |v Default ITheta

X

E

E

Bl

]

Mag: IGainTota\ —l

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

—Update Report

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
cum_integ ~
[¥ 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: yagi uda planara - HFSSDesign1

X
Mame Visible Transparency Scale Type S z
| |Directivity Plot 2 |_ 0.40 0.25 aD o sen
D|rect|v|t1,r Flot 3 0.40 0.25 2 -
- ——— |
| |rEPlot 3 0.40 0.25 r \, |
1 t |
 |rEPlot 1 0.90 0.20 iD i ‘ ‘-
| Directivity Plot 1 [ 0.90 0.20 3D - | \l‘

Crthiogonal Yiew

Apply

Close




Culegerea, interpretarea si postprocesarea rezultatelor
Reprezentarea castigului

HFSS Tools Window Help

| Solution Type... Lpn All E
i ), Fit Selected ==
¥ Validation Check... Animate| Copy
& Analyze All Image
; Submit Job...
‘B Edit Notes...
_ VSWR Plot 1
Toolkit >
3D Model Editor
Set Object Temperature...
Design Settings...
Model >
Boundaries >
Excitations >
Hybrid >
Mesh >
Analysis Setup 5 Create Modal Solution Data Report >
Optimetrics Analysis > Create Fields Report &
Fields 5 Create Emission Test Report >
Radiation 5 Create Far Fields Report > Rectangular Plot
Results 5 Create Antenna Parameters Report > Rectangular Stacked Plot
A ) Create Report From File... Radiation Pattern
Boundary Display (Solver View)
) . [ Delete All Reports Data Table
Design Properties.. 3D Rectangular Plot
Design Datasets... Report Templates ’ 3D Polar Plot
500 User Defined Solutions... 3D Spherical Plot
R Create User Defined Solution > 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

r

Mag: |dB(_GainTota|)

Category:

Variables
Output Variables

System Gain

rE

Directivity
Realized Gain
Polarization Ratio
Axial Ratio
Design

Quantity: 'l

GainTotal

GainPhi
GainTheta
Gainx
GainY
GainZ
GainLHCP
GainRHCP
GainL3x
GainL3Y

Range
Function...

Function:

<none= ~
abs

acos

acosh
ang_deg
ang_deg_val
ang_rad
asin

asinh

atan

atanh

cos

cosh
cum_integ
cum_sum

dB10normalize
dB20normalize
dBc v

< >

Output Variables... | Options... |

New Report | Apply Trace | Add Tracel

Close |

Gain Plot 18

Curve Info

— dB(GainTotal)
Setup1 : LastAdaptive
Freg="3.5GHz' Theta="0deg’

— dB(GainTotal)
Setup1 : LastAdaptive
Freqg="3.5GHz' Theta="10deg’

— dB(GainTotal)
Setupl : LastAdaptive
Freq="3.5GHz' Theta="20deg’

— dB(GainTotal)
Setup1 : LastAdaptive
Freq="3.5GHz' Theta="30deg’

dB(GainTotal)
Setup1 : LastAdaptive
Freq="3.5GHz' Theta="40deg’

— dB(GainTotal)
Setup1 : LastAdaptive
Freq="3.5GHz' Theta="50deg’

— dB(GainTotal)
Setup1 : LastAdaptive
Freq="3.5GHz' Theta="60deg’




Culegerea, interpretarea si postprocesarea rezultatelor
Reprezentarea castigului

@ Report: patch dreptunghiular microstrip fed - HFSSDesign1 - Gain Plot 25 - GainTotal

— Context Trace Families

Geometry: Ilnﬂnite Sphere2 LI (" Sweeps

Families Display

X

Sl ISetupl : LastAdaptive LI —Families : 1 available

@ Available variations

Select | Freq

| Theta |

0 1

— Update Report

3.5GHz
3.5GHz
3.5GHz
3.5GHz
3.5GHz
3.5GHz
3.5GHz
3.5GHz
3.5GHz
3.5GHz
3.5GHz
3.5GHz
3.5GHz
3.5GHz
3.5GHz

T BCHe

Odeg
10deg
20deg
30deg
40deg
S0deg
60deg
70deg
80deg
90deg
100deg
110deg
120deg
130deg
140deg

15nNdan

Nominals:
|7 Real time  Lpdate 'l

Output Variables... | Options... |

New Report | Apply Trace | Add Trace |

Gain Plot 25

0

-180

wg Reprezentati castigul pentru frecventa de 3,5 GHz si theta=130 deg

Curve Info

— GainTotal
Setup1 : LastAdaptive
Freq="3.5GHz' Theta="10deg’




Culegerea, interpretarea $i postprocesarea rezultatelor
Reprezentarea castigului 2D

HFSS Tools Window Help

/ Solution Type... L, Fit Al H
! List... I, Fit Selected =)
% Validation Check... Animate| Copy
& Analyze All Image
H Submit Job...

"B Edit Notes...

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

— Context

Trace | Familiesl Families D\splayl

Solution:  [setwp1 : LastAdaptive v | Primary Sweeps [Theta ~1[Ai ]

Geometry: IInﬂnite Spherel LI

i X: [w Default ITheta
Toolkit Gain Plot 29 i =
y: IdE(GainTotaI) Fssgt?on |
3D Model Editor

Set Object Temperature... Category: Quantity: = I Function:
Design Settings... Variables <none> ~
Output Variables GainPhi abs
Model T CainTheta acosh
Boundaries rg em bain Gainx :;steg
Excitations Directivity Ga?n\" ang:deg_va\
) Realized Gain Ga?nZ ang_rad
Hybrid Polarization Ratio GainLHCP asin
Mesh Axial Ratio GainRHCP asinh
& - Design GainL3x atan
Analysis Setup Create Modal Solution Data Report GainL3Y atanh
- cos
Optimetrics Analysis Create Fields Report cosh
: Create Emission Test Report cum_integ
Fields : P cum_sum
Radiation Create Far Fields Report Rectangular Plot
dB10normalize
Results Create Antenna Parameters Report Rectangular Stacked Plot dE20normalize
. o — Update Report
: ; Create Report From File... Radiation Pattern F P dac ¥
Boundary Display (Solver View) [* Realtime Updatz v| < >
i i Delete All Reports Data Table
Design Properties.. 3D Rectangular Plot
Design Datasets... Report Templates 3D Polar Plot Output Variables... | Options... | New Report I Apply Trace | Add Trace | Close |

20.00 ?

User Defined Solutions...

Create User Defined Solution

3D Spherical Plot
Rectangular Contour Plot




Culegerea, interpretarea $i postprocesarea rezultatelor

Reprezentarea castigului 2D

HFSSDesign1 ANSYS

Name | X Y Gain Plot 30
m1 0.0000 | 8.0430 m2 %‘. Curve Info
m2 |-24.0000| 8.0517 — dB(GainTotal)
m3  |-92.0000 | -30.4690 Setup1 : LastAdaptive
md 92.0000 |-30.1429 Freq="3.5GHz' Phi="0deqg’
] —  dB(GainTotal)
0.00 ] Setup1 : LastAdaptive
’ 7 Freq="3.5GHz' Phi="90deg’
-5.00
8 -10.00
E i
= ]
o i
= _15.00 |
= ]
20,00
25.00
30,00
-35.00 ———
-200.00 -150.00 -100.00 -50.00 0.00 50.00 100.00 150.00 200.00

Theta [deg]



Culegerea, interpretarea $i postprocesarea rezultatelor
Reprezentarea castigului sub forma tabelara

HFSS Tools Window Help

©&®

i

Solution Type...
List...

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

Edit Notes...

Toaolkit

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...

Gain Plot 30

L, Fit Al j
,'3 Fit Selected = EE
Animate Copy
Image
3
3
>
>
3
e \
3 Create Modal Solution Data Report
3 Create Fields Report
5 Create Emission Test Report
5 Create Far Fields Report
3 Create Antenna Parameters Repaort

Create Report From File...
[ Delete All Reports

Report Templates

30.00

User Defined Solutions...
Create User Defined Solution

me m

Rectangular Plot
Rectangular Stacked Plot
Radiation Pattern

Data Table

3D Rectangular Plot

3D Polar Plot

3D Spherical Plot
Rectangular Contour Plot

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

— Context

Solution: ISetupl:LastAdaptive LI

Trace | Familiesl Families D\splayl

Geometry: Ilnﬂnite Spherel

Primary Sweep: ITheta LI IAII J
=1
X: [w Default ITheta J
¥ IdB(GainTotaI] REnTE
. Function...
Category: Quantity: hd I Function:
Variables <none> A
Qutput Variables GainPhi abs
. GainTheta acos
System Gain CainX acosh
rE Cainy ang_deg
Directivity afn ang_deq_val
Realized Gain Ga!nZ ang_rad
Polarization Ratio GainLHCP asin
Axial Ratio GainRHCP asinh
Design Gainl3X atan
Gainl3y atanh
cos
cosh
cum_integ
cum_sum

— Update Report

[¥ Realtime  Updat= '|

dB10normalize
dB20normalize
dBc v

< >

Output Variables... | Options...

New Report I Apply Trace

Add Trace

Close |




Culegerea, interpretarea $i postprocesarea rezultatelor

Reprezentarea castigului sub forma tabelara

Gain Table 1

HFSSDesign1 ANSYS

[T = RN I R R - PV (% R

L O e Y
(=R T- =" R N = R TR FURRY N

Theta [deg]

-180.000000
-178.000000
-176.000000
-174.000000
-172.000000
-170.000000
-168.000000
-166.000000
-164.000000
-162.000000
-160.000000
-158.000000
-156.000000
-154.000000
-152.000000
-150.000000
-148.000000
-146.000000
-144.000000
-142.000000

dB(GainTotal

Setup1 : LastAdaptive
Freg="3.5GHz' Phi="0deq’

-9.715284
29.578788
-9.273702
-8.792724
-8.146366
-1.375737
-6.543793
-5.715702
-4.944100
4264371
-3.696471
-3.248850
-2.922066
-2.711413
-2 608637
-2.603025
-2.682149
-2.832507
-3.040197
-3.291739

dB(GainTotal)
Setup1 : LastAdaptive
Freq="3.5GHz' Phi="90deg’

-9.715284
-9.624501
-9.662035
-9.813333
-10.058243
-10.367989
-10.701859
-11.005642
-11.215679
-11.272231
-11.139836
-10.821825
-10.357370
-9.803125
-9.214153
-8.633566
-8.090623
-7.603070
-7.180423
-6.826761

M




* 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



