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Enuntul lucrarii

Sa se proiecteze si modeleze o antena de tip dipol de jumatate de lungime
de unda care are frecventa de operare f=1 GHz
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Enuntul lucrarii

Sa se proiecteze si modeleze o antena de tip dipol de jumatate de lungime de unda care are frecventa de operare f=1 GHz
c=f-1

Lungimea de unda pentru frecventa de operare dorita:

¢ 3-10°m/s 3 03
~F 1-10°Hz 10 T

AN

A =300mm

Lungimea antenei dipol este:

N

L_A_300
Ty T Ty T vmm -

Lungimea bratului antenei dipol este:
L 150

L — — — —
prat =7 > 75 mm



Obiectivele lucrarii

* Modelarea unei antene dipol care functioneaza la 1 GHz

* Reprezentarea parametrilor S

* Determinarea matricii parametrilor S

* Reprezentarea mesh-ului

* Determinarea benzii de frecventa pe care antena functioneaza

* Reprezentarea partii reale si imaginare a impedantei structurii

* Reprezentarea in cod de culori a campului electric in regiunea definita
* Reprezentarea in cod de culori a campului electric in dipol

* Reprezentarea 2D a castigului antenei

* Reprezentarea 3D a castigului antenei



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...

J4 Set Model Units

| Rescale to new units

8] 4

Selectunts: SN ~

Cancel

>

Vom alege tipul solutiei din HFSS->Solution Type

Solution Type: cablucoax2 - HFSSDesign

Solution Types

® hodal

(" Terminal

(" Transient

Driven Options

(@ MNetwork Analysis

[ Auto-Open Region

[ Sawe as default

Ok

( Eigenmode
(" Characteristic Mode
 SBR+

(" Composite Excitation

Cancel




Definirea variabilelor de proiect

* Vom defini variabilele de proiect pe care tocmai le-am calculat selectand din meniul Project optiunea Project
Variables

Project Draw Modeler HF5S Tools W

@ Insert HFSS Design Properties: Project1 *®
+‘ Insert HFSS 3D Layou‘t Design Project Variables Mnmnsm\lenab\ssl Constants
@ Insert Q3D E)('tractor Design (@ Value (" Optimization / Design of Experiments (" Tuning " Sensitivity (" Statistics
& Insert 2D Extractor Degign ‘ Name | Value | Unit ‘Evaluatedv Description Read-only | Hidden Sweep Properties: Project1 X
+ - - R
& Insert Circuit Design Project Variables | Inginsic Variables | Constants
+§ Insert Circuit Netlist @ Value (" Optimization / Design of Experiments (™ Tuning (" Sensitivity (" Statistics
@ Insert Mame" 3D Deggn Name ‘ Value | Unit ‘Eva\uatsd\i Description |Fieadfor|ly‘ Hidden | Sweep ‘
il Insert Maxwell 2D Design | [Reza mm - 1mm C C
Q I rt RMxort Desi $lungimebrat 75 mm  75mm r - [

nse Xp es51an I
fa Insert Maxwell Circuit Design
iz Insert Simplorer Design
= -
@i Insert Icepak Desian % Show Hidden

. . Add Add Array. Remove
Insert Documentation File...
I 0K I Cancel
Analyze All
y [ Show Hidden

Smelt ‘JOb Add Add Array. Remove ¥

Project Variables... ok Cancel Apply
|~ Datasets..
2 Event Callbacks...

Add Property X Add Property >
Name |Raza ® ‘Jariahle " Separator " Arnaylndexiariable MName |Iung|mebrat ® “ariahle (" Separator (" Arreyindexvariahle
Unit Type |Length ﬂ Units  |mm j Unit Type |Length ﬂ Units  |mm ﬂ
Value | Value (75
Enter initial value inta alue field. This should be a number, variahle, or expression. Referenced project variables should be prefixed with a'$'. Examples: 22 4pF, Enter initial value into Value field. This should be a number, variable, or expression. Referenced projectvariables should be prefived with a '$'. Exarples: 22 4pF.
$C1, Z*cos($) $C1. 2*cos()
OK Cancel oK | Cancel




Implementarea bratului de sus al dipolului

Desenam un cilindru de dimensiuni oarecare, dupa care introducem dimensiunile de mai jos

Properties: Project1 - HFSSDesign1 - Modeler

Command |

Name

Value

I Unit |Eva|uated\."... Description | |

Command  CreateCylinder
Coordinate ... Global
Center Posi.. 0.0.2

Axis z

Radius $Raza
Height $lungimebrat
Numberof ... 0

mm  Omm,0mm...

Tmm
75mm
0

[~ Show Hidden

o]

Cancel Apply

O




Implementarea bratului de jos al dipolului

Selectdm bratul deja creat si din meniul Edit selectdm Duplicate ->Around Axis. In fereastra care apare se fac setdrile de
mai jos

[, Duplicate Around Axis X

s o= s Z
Angle: 180 ﬂ |deg ﬂ
Total number: 2 j‘

Attach To Original Ohbject; [

MOTE: When 'Attach to Qriginal Object' is selected,
face/edge assignments (e.g. boundaries/excitations) on

duplicates will be lost, to ensure model consistency, when |
‘Total Number' is edited.




Atribuirea materialului pentru cele 2 brate ale antenei dipol

* Selectam cele 2 brate si le atribuim cupru fie din fereastra de proprietati, fie accesand meniul
Modeler->Assign material

Select Definition x

Materials | Material Fitters

—Search Parameters

Search by Name Search Criteria Libraries  [¢ Show Projectdefiniions [ Selectalllibraries
® by Name " by Property sys] Materials
ICUppl [sys] |
Search | Relative Permittivity LI
. . Relative Relative Bulk ~
/" MName Location Origin L . -
Permittivity Permeability Conductivity

cast_iron SysLibrary Materials 1 60 1500000siemens/m

chromium SysLibrary Materials 1 1 7600000siemens/m

cobalt SysLibrary Materials 1 250 10000000siemens/m

conformal coat S),'sleraryr Materials Osiemens/m Y

corning_glass SysLlI:zraryr Materials 575 1 0

cyanate_ester SysLibrary Materials 38 1 0

diamond SysLibrary Materials 165 1 0

diamond_hi_pres SysLibrary Materials 57 1 0

diamond_pl_cvd SysLibrary Materials 35 1 0

Dupont Type 100 HN Film (tm) SysLibrary Materials 35 1 0

Duraid (tm) SysLibrary Materials 22 1 0 "
< >

View/Edit Materials... Add Material... Clone Maternial(s) Remove Matenal(s) | Exportto Library... |

OK I Cancel Help |




Atribuiri pentru cele 2 brate ale antenel

= Model
=& Solids
: ES copper

i -7 Cylinde

553 Sheets
-0 Unassignet
e Rectanc

m-l, Coordinate Syster
&-&F Planes
€2 Lists

Expand All
Collapse All

Select

Edit

Group

Create 3D Component...

Replace with 3D Component...

Assign Material...
View
Properties...
Create Array ...

Create Open Region ...

Update Open Region Padding...

Assign Boundary
Assign Excitation
Assign Hybrid

Assign Mesh Operation
Plot Fields

Plot Mesh...

Plot VRT

oW v v

Properties: Project1 - HFSSDesign1 - Modeler

Aftribute

Name

Value

| Unit |Eva|uatedV... Description |F!ead—on|y| |

bratl

"copper”

MName

m Material
Solve Inside

m Orientation

Model

Group

Global

Model

Display Wir...
Material Ap.

"copper”

A o o

|Transparent

[~ Show Hidden

Properties: Project1 - HFSSDesign1 - Modeler

Adtribute

Name

Value

| Unit |Evaluated V..

Description

| Read-onlyl |

MName
Material
Solve Inside
Orientation
Madel
Group
Display Wir...
: Material Ap...

|Transparent

brat2

"copper”

Global

<

Model

1

0 |

"copper”

B

[~ Show Hidden

.

o |

Cancel

Apply




Crearea unui dreptunghi ce va servi ca sursa

* Se va schimba planul pentru modelare din XY in YZ i
* Se va desena un dreptunghi de coordonate:
Z
Properties: Project1 - HFS5Design1 - Maodeler X
MName Value | Unit |Eva|uated\a’... Description

[ Show Hidden




* Se creeaza un cilindru definit ca aer si apoi se face sectiunea acestuia cu comanda de mai jos

Crearea unui dreptunghi ce va servi ca sursa-imbunatatirea

Modeler | HFSS Tools Window Help

Import...
Export...

SpaceClaim Link
Import From Clipboard
History Tree Layout

& Assign Material...

Movement Mode
Grid Plane

Snap Mode...
MNew Object Type

Group
Coordinate System
List

Edge
Surface
Boolean

Units...
Measure

Generate History
Delete Last Operation

1 @, it Al
tate ¥ Q Fit Selected

lent *

n

30
6O
@<

B A =

Section...

Connect
L]
Cover Faces

Uncover Faces

Detach Faces

Create Object From Face

modelului

ﬁ Section

Section Plane:

XY . vz

8] 4

Kz

Cancel

Purge History Cover Lines &
U de Versi 5 ~n n v . v e U v .
Upgrade Versi Moe aces % Ce se intampla cu sectiunea daca modificam marimea
& Fillet Sweep Faces Along Norma . . !
@ Chamfer hicken Sheet. cilindrului de aer nou creat?

Maodel Analysis
Maodel Preparation
Cleanup Maodel History

Wrap Sheet

Project Sheet...




Atribuirea surselor gi a conditiilor de frontiera

e Se va selecta primul dintre dreptunghiuri pentru a atribui o sursa de tip

L]

L d Port
u m pe . O r Lumped Port : General XK
Next Behind B
Selection Mode b
Select Objects > MName: |Port|'|
Extend Selection >
Go to History
VEREiTE 5 Full Port Impedance: 50 ohm ﬂ
View b Circuit Port.. Impedance ::=resistance + 1i * reactance
Edit > Floguet Port...
Group 3 Lumped Port...
Create 3D Component.. Terminal...
Replace with 3D Component... Wave Port...
s ol Incident Wave
Create Array ... L =S Use Defaults
Voltage...
Create Open Region ... FHTE
Update Open Region Padding... Magnetic Bias...
Assign Boundary b Multipaction Charge Region...
Assign Excitation > Multipaction DC Bias...
Assign Hybrid >
Assign Mesh Operation >
Plot Fields »
Plot Mesh... | MNext = | Cancel
Plot VRT >

Copy Image




Atribuirea surselor si a conditiilor de frontiera

Project Manager 1 X
=-&5 HFSSDesign1 (Drivi A

Lumped Port : Modes X Lumped Port : Post Processing X

—Port Renormalization—— ——— — — ————————————————— | b e B8 Mesh
(" DoMNotRenormalize e P Analysis
MNumber of Modes: |1 ) . .
@ Renormalize All Modes Optimetrics

Mode Integration Line Characteristic Inpedance (Zo) Full Port Impedance: 50 ohm LI """ Results
[ Port Field Display

< >

Impedance :=resistance + 1i * reactance

—Deembed Settings

[ Deembed

Use Defaults |
Use Defaults |

<Back I Finish I Cancel
I Next > I

<Back Cancel




Atribuirea surselor si a conditiilor de frontiera

* Se va creea o zona pe care dorim sa afisam radiatia dispozitivului nou creat. Acest lucru il putem obtine prin crearea unui
spatiu Region sau prin noua optiune din care apare in meniul care este accesat prin click dreapta in fereastra de lucru Create
Open Region; PML se foloseste pentru o acuratete mai mare a solutiei pentru campul indepartat

Mext Behind B
Selection Mode >
Select Objects >
Extend Selection > Create Open Region X
Go to History
Measure > Fegion
View ?
Operating Freguency: |1 ﬂ |GHZ ﬂ
Edit >
Group > [ Apply infinite ground plane at Meg Z J direction

Create 3D Component...
Replace with 3D Component...

Boundary
# Assign Material...
Create Array ... " Radiation
Ereate Open Region J

Update Open Region Padding... " FE-EI
Assign Bounda >

_g ) _W w PrAL
Assign Excitation >
Assign Hybrid >
Assign Mesh Operation > ™ Save as default
Plot Fields >
Plot Mesh.. QK Cancel
Plot VRT >

Copy Image




'\f,' Atribuirea surselor si a conditiilor de frontiera

Accesati din arborele modelului
elementele de tip PML nou create pentru
a le observa

* Observati toate conditiile de frontiera si
alimentarile create din fereastra Project

Manager TSR
5 Solids
o4 air
B-& Cylinder?
Project Manager 1 X -1 CreateCylinder
: . . .- SectionTo
- H:SSDemgnl (DrivenModal)* ~ - & copper
------ g 30 Components B4 bratl

-1 CreateCylinder

- brat2
-4 PMLGroup1_XYZ_1
- 4% PMLGroup1_XZ_1
- 4% PMLGroup1_YZ_1
-4 PMLGroup1_7_1
- & vacuum)

E--EF Boundaries

------ EF PML_radiationl
------ EF PML_radiation2
------ EF PML_radiation3
------ ¥ PML_radiation4 - Sheets

------ IF PML_radiations @53 Lumped Port
...... IF PML_radiations -l Coordinate Systems

-8 Excitations -4 Planes
{ w2 Lists

E
E
E
E




Setarea parametrilor care se doresc a fi determinati in cadrul
lucrarii
 Se vor impune setarile de rulare/rezolvare/solutionare

Driven Solution Setup X i
Edit Frequency Sweep K SETL.Ip

General | Opfions | Advanced | Hybrid | Expression Cache | Derivatives I Defaults -y
General | Defaults |

Selup Name Setupl ﬁ AUTD

Sweep Name: ISwee v Enabled
¥ Enabled [~ Solve Ports Only P P l_
-7 Advanced
—Adaptive Solutions
Sweep Type: IFast v |
Solution Frequency: @ Single (" Multi-Frequencies  (~ Broadband ®1 1000 Sweep Points X
C— [ [z =] —Frequency Sweeps [401 points defined]
— 15 33.7322 MHz [1] ~
Distribution 16 36.1345 MHz (1]
Maximum Mumber of Passes 1U| 17 38.5363 MH=z 1]

il Linear Count 0.8GHz 18 40.9391 MHz [1]

13 43.3414 MHz [1]

& Maximum Delta S 0.02 20 45.7437 MHz [1] i
21 48.14€0 MHz [1]
22 50.5483 MH=z [1] I
(" Use Matrix Convergence Set Magnitude and Phase.., 22 §2.9507 MHz [1]

. . 24 55.3530 MHz [1]
Add Above Add Below | Delete Selection | Preview ... | i2 =7o7mm3 s (L) I

2¢ €0.157¢ MHz [1]
27 €2_555%% MHz [1]

i . ™ 28 €4.9E22 MHz [1] bl |
3D Fields Save Options ———————————— . . . B
Time Domain Calculation... | ]

[v Save Fields 2.00 F

[~ Save radiated fields only 1.00
- Generate fields at solve time 0.00 o

Use Defaults (All Frequencies) 000 050 100 150 200 250
Points [GHz]
HPC and Analysis Options... 0K I Cancel

0K I Cancel




Setarea parametrilor care se doresc a fi determinati in cadrul lucrarii

Far Field Radiation Sphere Setup . .
&- ? 0o B CreateFaceC
E| ? Radiation Infinite Sphere |C00rdinate Systeml Radiation Surface | =¢3D| I% Paste Ctrl+V |SweepFace,£\
= ‘:' Insert Far Field Setup > Infinite Sphere...
I, - 4 e -
= 30 Name I' [P — Insert Near Field Setup > Antenna Parameter Overlay...
i = Azimuth ties Antenna Array Setup... Source Group...
: . —Phi ' '
= Elevation
b = Infinite S[Jh arel Start |—180 |deg LI Far Field Radiation Sphere Setup X
Stop f180 [deg | Far Field Radiation Sphere Setup % Infinite Sphere | Coordinate System | Radiation Surface
Far Field Radiation Sphere Setup X SIEPRIEE |1 Ideg LI Infinite Sphere |Coordmate System' Radiation Surface
Name IInﬁnite Spherel
Infinite Sphere | Coordinate System | Radiation Surface
~Theta Name L
Name Start |90 Ideg LI —Phi Start IU Ideg LI
— Phi Stop |90 Ideg LI Start IO Ideg LI Stop I(] Ideg LI
i 90 Step Size [0 deg -
Start |-180 Ideg LI Step Size IO Ideg LI Stop I Ideg LI I I _I
Step Size |90 Ideg LI
Stop |18{} Ideg LI " Theta
. Save As Defaulis | View Sweep Points... |
Step Size I2 Ideg LI — Theta Start I-lBﬂ Ideg LI
-180
Ok I Cancel | Hel Stz I Ideg LI Stop |13{]' IdeQ LI
— Theta
Stop |180 Ideg LI Step Size |2 Ideg LI
Start IO Ideg LI Step Size |1 Ideg LI
Stop |18{] |d99 LI Save As Defaults | View Sweep Points... |
Step Size |2 Ideg LI Save As Defaults | View Sweep Points.. |
OK. I Cancel | Help |
OK I Cancel | Help |
Save As Defaults | View Sweep Points... |
Validation Check: cablucoax2 - HFSSDesign1 X
OK I Cancel | Help | ' Design Settings
J HFS5Designl L 30 Model

1 Boundaries and Excitations
1 Mesh Operations
[ Analysis Setup
1 Optimetrics
| [+ Radiation

* Se vor rula numeric problema modelata | Vadate  Anayze

Walidation Check completed.




Culegerea, interpretarea si postprocesarea rezultatelor

B | Solutions: dipol - HFSSDesign1

- O X

Sirnulation:

|Setup1

=

Design Yariation: |$Iungimehrat='?5mm' $Raza="Tmm' Raza='0 20000000000000001mm'

Profile CUHVEFQEHCEIMatrixData MeshStatistics]

il

Simulation:

Mumber of Passes FPass Number‘ Solved Elements | Max Mag. Delta S
Completed 4 1 8272 M
MeExdimum 10 2 10752 0024
inimum 1 3 13973 0.04zz04
Mex Mag. Delta § 4 18173 0.015609
Target  0.02
Current  0.015604
Wiew, (8 Tahle i i . . i
B | Solutions: dipol - HFSSDesign1 — [l
Bxport.. | simulation: |59tUP1 ﬂ
CONYERGE Design Variation:  [glungimehrat="75mm’ $Raza="1mm’ Raza='0.20000000000000001mm’ J Qf
Consecutive Passes
Profile l Convergence] Matrix Data] Mesh Statistics 1
Target 1
Current 1
Task |ReaITime|CPUTime| Memary |
Default Settings Matrix Assembly 000001 | 00:00:02 | 236 M Disk = 0 Bytes. 18173 tetrahedra., 1 lumped port(s)
Save Defaults g Salver DCS4 000010 00007 950 k Disk = 37.9 MBytes, . 1 lumped pon(s). 1 lumped port(s). 1 lumped part(s). 1 lum
Field Recovery  00:00:00  00:00:00 950 8 Disk = 4.3 MBytes, 1 excitations

Tatal

Frequency Sweep

Design Validation
Adaptive Meshing
Frequency Sweep

Solution Process

Elapsed time: 00:00:14

Simulation Sum...

Elapsed time: 00:00:00, total memory: 74.7 MB
Elapsed time: 00:00:23, total memaory: 0.816 GB
Elapsed time: 00:00:14, 1otal memary: 09272 GB

Elapsed time : 00:00:38, Hfss ComEngine Memony : §4.5 M
Time: 02/04/2022 13:22:55, Status: Narmal Campletion

Export..

Close

B | Solutions: dipol - HFSSDesign1

|Setup1

Profile Convergence} Matrix Data Mesh Statistics l

Tatal number of elements: 24132

Design variation: |$\ung\mebrat='?5mm' $Raza="Tmm' Raza='0.20000000000000001 mm'

N4

Mum Tets | Min edge length ‘ Max edge length | RMS edge length bin et wol b ax tet val Mean tet vol Std Devn [vol)

birat? 2985 0.539534 5.93702 242151 21676405 1.21517 0.0778314 0.0958241
brat2 2974 0.539534 5.93702 2.42004 2.25268e-05 1.21917 0.0781178 0.0348682
Cylinderl 165 0.881139 4 1.845989 0.00473726 0.464419 0.0742174 0.0626858
PiL_RadiatingSurface_1 181 372269 107.48 B8.2432 2890.05 46258.5 12380 8274.97
PML_R adiatingS urface_2 151 41.1442 107.48 71.3888 3573.01 4B683 148396 9557.01
PML_R adiatingSurface_3 526 26.2463 117.964 5E.8957 888.514 E7011.3 8520.03 9179.78
PML_RadiatingSurface_4 521 25,643 131.551 57,7696 g24.445 E0G44.8 860186 921419
PML_RadiatingSurface_5 522 28.2424 127.063 58.0071 1184.28 BE107.6 §585.38 020,68
PML_RadiatingSurface_& 549 24.4753 123.061 579213 892,532 72268 816315 89647.26
PiL_RadiatingSurface_7 73 42 BEES 123217 806503 3643.58 B2009.7 19586 18371.3
PML_R adiatingS urface_8 84 34.9777 123.217 74.3912 3418.31 59574.1 17021.2 1859837
PML_R adiatingSurface_9 79 4E.6673 123.217 7E.8832 3510.86 59574.1 18098.5 19218.3
PML_RadiatingSurface_10 78 47,6043 123.217 TrET3 3258.69 59574.1 183305 1914584
PML_RadiatingSurface_11 =] 48,4934 123.217 G7.4027 4312.43 E4203.6 238297 151451
PML_RadiatingSurface_12 75 48,4934 123.217 FE.F002 3587.39 59574.1 19063.7 191969
PML_RadiatingSurface_13 i 48,4934 123217 78,3036 BO7E. 36 59574.1 188129 17614
PML_R adiatingSurface_14 E5 gr.ema2 123.217 821958 E719.51 59781 21996.6 19101.7
PML_R adiatingSurface_15 186 366 133 736402 2281.27 116543 15374 172155
PML_RadiatingSurface_16 188 33.7441 152 75.9933 1381.01 108382 15210.4 173937
PML_RadiatingSurface_17 183 31.524 157.031 736155 1614.74 113314 15626 1864585
PML_RadiatingSurface_18 1g82 323248 132217 739385 1727.24 85507.3 15711.9 152407
PiL_RadiatingSurface_19 29 484934 137.16 923398 4751.57 90193.3 314587 314381
PML_R adiatingS urface_20 29 48,4934 137.16 923938 4751.57 90193.3 314587 314381
PML_R adiatingSurface_21 32 .29 137.16 902034 4751.57 79480.5 28509.4 270398
PML_RadiatingSurface_22 32 34.29 137.16 90,2094 4751.57 73480.5 28509.4 270398
PML_RadiatingSurface_23 29 48,4934 137.16 92,3998 4751.57 90193.3 14587 34381
PML_RadiatingSurface_24 26 E5.5003 137.16 975172 9071.27 79480.5 35088.5 263793
PiL_RadiatingSurface_25 29 484934 137.16 923398 4751.57 90193.3 314587 314381
PML_R adiatingS urface_26 26 £5.5003 137.16 97.5172 9071.27 79480.5 350885 263793
RadiatingSurface 133997 0.630335 7B 17.0365 3.68163e-05 285837 501.76 1778.43

Export...

Close




Culegerea, interpretarea $i postprocesarea rezultatelor
Meshul creat pentru proiectul analizat

* Pentru a observa Mesh-ul creat vom da click dreapta pe zona de lucru si vom alege Plot
Mesh dupa ce am selectat geometria pentru care se doreste a fi reprezentat.

N
M |

\

]

I



Culegerea, interpretarea si postprocesarea rezultatelor

HFSS Tools Window Help

& m

w

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...

.,

i

Reprezentarea parametrilor S

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...

Rectangular Plot
Rectangular Stacked Plot
Polar Plot

Data Table

Smith Chart

3D Rectangular Plot

3D Polar Plot

3D Spherical Plot
Rectangular Contour Plot
Smith Contour Plot

Q Report: dipol - HFSSDesign1 - New Report - New Trace(s)

— Context

Domain:

Solution:

|Setup1 : Sweep

=]

ISweep

TOR Options... |

=1

— Update Report

|7 Real time Update ™ |

Trace | Families | Families Displayl

Primary Sweep: IFreq

Rl

X: [v Default I Freq

v:|48(5(1,1))

Category:

Variables

Dutsut Variables

Y Parameter

Z Parameter
VEWR

Gamma

Fort Zo

Lambda

Epsilon

Group Delay

Active S Parameter
Active Y Parameter
Active 7 Parameter
Active VSWR
Passivity

Design

Quantiw:l hd I

XK
Range
Function...
Function:

<none>
ang_deg
ang_deg_val
ang_rad

arg

cang_deg
cang_deg_val
cang_rad

dB10normalize
dB20normalize
dBc

im

mag

normalize

re

Output Variables... | Options... |

New Report | Apply Trace | add Trace |

Close |




Culegerea, interpretarea si postprocesarea rezultatelor
Reprezentarea parametrilor S

S Parameter Plot 1 HFSSDesign1 ANSYS

0.00
-2.00 —:
-4.00 —:
-6.00 —:

-8.00

dB(S(1,1))

-10.00
-12.00

-14.00

Curve Info

— dB(S(1.1))
Setup1 : Sweep

-16.00

1.20 1.30 1.40 1.50 1.60
Freq [GHZ]

* Se poate observa ca antena nu are frecventa de rezonanta la valoarea dorita, acest lucru
datorandu-se efectelor de capat care fac ca antena sa para mai lunga de 1/2



Modificarea lungimii antenei pentru a avea frecventa de rezonanta dorita

* Modeler->Project Variable si modificam Slungime cu Edit, dupa care vo da din nou Analyze All

Properties: dipol X
ProjectVariables Ilntrinsic Variablesl Constants
& Value (" Optimization / Design of Experiments  ( Tuning (" Sensitivity (" Statistics
MName | Value | Unit |Evaluated V| Description |Fiead—on|y| Hidden | Sweep |
$Raza 1 mm | 1mm [ [ [v
S Parameter Plot 1 HFSSDesign1 ANSYS
0.00 j Curve Info
— dB(S(1.1)
4 Setup1: Sweep
2.00
-4.00 f
-6.00 —
Add.. Add Array.. | Edit. |  Remove ¥ =
7 800
S

10,00

rauer T ]
-12.00 f
-14.00
-16.00 — - - 1 - - - T 1 T T T 1 T T T T T T T — T — " T

0.80 0.90 1.00 1.10 120 1.30 1.40 1.50 1.60

Freq [GHz]

“
- . . . . v
1’ Determinati dimensiunea pentru ca antena sa rezoneze la 1GHz



Culegerea, interpretarea si postprocesarea rezultatelor
Dimensiunea antenei care rezoneaza la 1GHz

Properties: dipol

@ Value

(~ Optimization / Design of Experiments  ( Tuning

Project Variables | Intrinsic Variables | Constants

(" Sensitivity (" Statistics

Name

Value |Unit|EvaIuatedV...I Description |Fiead—on|y| Hidden | Sweep ||

$Raza

Add..

| $lungimebrat @

1

mm | Tmm I_

[~ [
mm o5 W@

Add Array...

X

S Parameter Plot 1

HFSSDesign1 ANSYS

Curve Info

0.00
2,00
-4.00

-6.00

Edit .. Remove ™

-6.00

dB(S(1,1)

s ™ -10.00 |
-12.00

1400 |

— dB(5(1,1)
Setup1 : Sweep

1.60

4800 +————
0.80 0.90 1.00

Care este latimea de banda a acestei antene?

I
1.20
Freq [GHz]



Culegerea, interpretarea $i postprocesarea rezultatelor

Banda de frecventa pe care functioneaza antena

dB(S(1,1))

-10.00
i
|
|

:

S Parameter Plot 1

HFSSDesign1 ANSYS

0.00
200
400
-6.00 —

800

-12.00

-14.00

Curve Info
= dB(5(1,1))

Setup1: Sweep

-16.00
0.80

f
1.20

Freq [GHz]

1.60




Culegerea, interpretarea si postprocesarea rezultatelor
Parametrii S pentru aceasta antena

* Din HFSS->Results vom alege ->Solution Data

B | Solutions: dipal - HFSSDesign'1 — O

<] [Gwesp E
v

Design Yariation: |glungimebrat='66.5mm' $Raza="Tmm' Raza="0.20000000000000001 mm’

Simulation: |Setup1

F’roﬁle] Convergence Matrix Data l Mesh Statistics]

1GHz » | [ Display All Frequencies Edit Frequencies ... |
[v S Matrix [ ¥ Matrix [ Z Matrix [T Gamma [ Zo

View |Format‘ F’assivity‘ Export‘

x

Freg | =R |
1(0.16393, -11.7)

Close

1&3
1%

Se modifica matricea parametrilor S odata cu
frecventa? Daca da aflati care este aceasta
matrice la 30 GHz

Afisati matricea impedantelor si admitantelor,
precum si constata de propagare



Culegerea, interpretarea $i postprocesarea rezultatelor
Impedanta — parte reala i imaginara

HFSS Tools Window Help

. Q Report: dipol - HFSSDesign1 - New Report - New Trace(s) X
Solution Type...
Llst_..‘ ) — Context Trace |Fami|ies| Families Display|
& Validation Check.. I
Solution: .
& Analyze All ISetupl : Sweep LI Primary Sweep: IFreq LI IA” J
Submit Job...
B Edit Notes.. Domain: |SW6‘6‘P ] X: [+ Default | Freq [
Toolkit > ) |
TODR Options... o Range
3D Model Editor i |FEEZ(1,1)), im{Z(1,1)) Ere |
Set Object Temperature...
Design Settings.. Category: Quantity:l hd l Function:
Boundaries > Output Variables ang_deg
Excitations 5 S Parameter ang_deg_val
) Y Parameter ang_rad
ko ’ arg
Mesh > VSWR cang_deg
Analysis Setup 5 Gamma cang_deg_val
) . i Port Zo cang_rad
Optimetrics Analysis > Lambda dB10
Fields be — - - Epsilon dB10normalize
Radiation 3 Create Modal Solution Data Report > Rectangular Plot Group Delay dB20
Results 5 Create Fields Report > Rectangular Stacked Plot ig?"e \S( FF:aramel:er ggzonormalize
ive Y Parameter c
Create Report From File... Polar Plot ;
Boundary Display (Solver View) g Active Z Parameter
[¥ Delete All Reports Data Table Active VSWR mag
Design Properties.. Revort Templats N Smith Chart Passivity normalize
: eport Templates i
Design Datasets... i g 3D Rectangular Plot Design
User Defined Solutions... 3D Polar Plot
Create User Defined Solution > 3D Spherical Plot
Dataset Solutions... Rectangular Contour Plot
Output Variables.. Smith Contour Plot ~ Update Report
¥ Real time M
Output Variables... | Options... | New Report | Apply Trace | Add Trace | Close |




Y1

Culegerea, interpretarea $i postprocesarea rezultatelor
Impedanta — parte reala i imaginara

Z Parameter Plot 1 HFSSDesign1 ANSYS
600.00 i Curve Info
] — re(Z(1,1))
E Setup? : Sweep
500.00 7]
1 — im{Z(1,1))
1 Setup1 : Sweep
400.00 7]
300.00 7
—
200.00 -
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0.00 7]
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1% Care este valoarea pentru partea reala si imaginara a impedantei la frecventa de
rezonanta?



¢ Culegerea, interpretarea $i postprocesarea rezultatelor
% Impedanta — parte reala i imaginara

Z Parameter Plot 1

HFSSDesign1 ANSYS

600,00
500.00
400,00
300,00

T 20000 -

100.00

0.00

~100.00

Curve Info

= re(Z(1,1))
Setup1: Sweep

= im(Z(1,1))
Setup1: Sweep

-200.00

T . T . T . . . . . T . T T . T . I
0.80 0.90 1.00 1.10 1.20

Freq [GHz]

1.60

Rezonanta apare la o valoare cat mai aproape de 0 ohmi a reactantei



e HFSS->Results->Create Far Field Report->3D Polar Plot

Culegerea, interpretarea si postprocesarea rezultatelor
Reprezentarea castigului antenei

Q_ Report: dipol - HFSSDesign1 - Gain Plot 4 - dB{GainTotal)

— Context

Solution: ISetupl:LastAdaptive LI

Geometry: |3D

=]

— Update Report

[+ Realtime  Updaie v|

Trace |Fami|ies|

Primary Sweep: IF’hi

LIIAII

Secondary Sweep: ITheta

|| A

Phi:  [v Default | Fhi

Theta: [v Default ITheta

Mag: IdB[GainTotaI}

Category:

Variables

DutEut Variables

System Gain

rE

Directivity
Realized Gain
Polarization Ratio
Axial Ratio
Design

Quantity:l 'l

GainPhi
GainTheta
Gainx
GainY
GainZ
GainLHCP
GainRHCP
GainL3X
GainL3Y

Range
Function...

LLLLL y

Function:

<none: .
abs

acos

acosh
ang_deg
ang_deqg_val
ang_rad
asin

asinh

atan

atanh

cos

cosh
cum_integ
Cum_sum

dBl0normalize
dB20normalize
dBc b

< >

Output Variables... | Options... |

New Report | Apply Trace | Add Trace |

Close |

dB(GainTotal)
heta (deg)

120

0 dB(GainTotal)



Culegerea, interpretarea si postprocesarea rezultatelor

Reprezentarea castigului antenei

* Far Field Report 3D polar

Q_ Report: dipol - HFSSDesign1 - Gain Plot 12 - GainTotal

— Context

Solution:

Setupl : LastAdaptive LI

Geometry: |Azimuth

=

D
Elevation
Azimuth

Infinite Spherel

— Update Report

[¥ Realtime Updat= ¥ |

Trace | Families |

Primary Sweep: IF’hi | I All

Secondary Sweep: IThF-‘tE LI I All

Phi: [+ Default | Phi

Theta: [+ Default ITheta

Mag: IGainTotaI

Quantity:l 'I

Range
Function...

\_I_I_If_lf_ y

Category: Function:
Variables [ <none>___ I}
Output Variables GainFhi abs
: GainTheta acos
System Gain CainX acosh
rE Gainy ang_deg
Directivity _ 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 Lv
< < >

Max: 2.2

-50
B

-70

Min: -63.3

Output Variables... | Options... |

New Report I Apply Trace | Add Trace |

Close |

3D

dB(GainTotal)
heta (deg)

120

£120

jevation

dB{GainTotal)

120

0 dB(GainTotal)

0 dB(GainTotal)

Azimuth

Max: 2.16

2.16
I2.16
215
215

214
I2.14

213

213
I2.13

2.12

Min: 2.12

dB(GainTotal)
Hiheta (deg)

120



Culegerea, interpretarea $i postprocesarea rezultatelor
Reprezentarea castigului antenei

* HFSS->Results->Create Far Field Report->Radiation Pattern

@ Report: dipol - HFSSDesign1 - Gain Plot 8 - dB(GainTotal) *

panEE Trace |Fami|ies| Families Displayl
Solution: ISetupl : LastAdaptive v | ST GOy ITheta ~| IP‘“ J Gain Plot 8 HFSSDesign1 ANSYS
Geometry: II.nﬁnite Spherel LI Ang: [ Default |Theta J - dB(GamTowT):uwe Info

Setup1: LastAdaptive
$lungimebrat="65mm’ Freg="1GHz' Phi="0deg’

— dB(GainTotal)
Setup1 - LastAdaptive
$lungimebrat="66.5mm’ Freg="1GHz' Phi="0deg’

— dB(GainTotal)

- Range |
klay IdB(GamTotaI] Function...

Category: Quantity:l N I Function:

Variables <nonex FS Setup1 : LastAdaptive
Output Variables GainPhi abs $lungimebrat="67mm’ Freq="1GHz' Phi="0deg’
: GainTheta acos dB(GamTuta\}
System Gain Gaink acosh Setup1 : LastAdaptive
rE X ang_deqg $lungimebrat="68mm’ Freq="1GHz' Phi='0deg’
Directivity GafnY ang_deg_val dB(GainTotal)
Realized Gain GainZ ang_rad Setup1 : LastAdaptive
Polarization Ratio GainLHCP asin Slungimebrat="70mm’ Freq="1GHz' Phi="0deg’
Axial Ratio GainRHCP asinh —— dB(GainTotal)
Design GainL3x atan Setup1 : LastAdaptive
Gainl3yY atanh $lungimebrat="73mm’ Freg="1GHz' Phi="0deg’
cos — dB(GainTotal)
cosh Setup1 - LastAdaptive
cum_integ $lungimebrat="75mm’ Freq="1GHz' Phi='0deg’
cum_sum
dBl0normalize
dB20normalize
dBc
dBm
dBw -180
degel
deriv
— Update Report
b b even N
¥ Realtime  Updsie 'l < >

Output Variables... | Options... | Mew Report | Apply Trace | Add Trace | Close |




Culegerea, interpretarea $i postprocesarea rezultatelor
Reprezentarea castigului antenei in jurul geometriei acesteia

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

B | Overlay radiation field: dipol - HFSSDesign1 X
Mame Visible Transparency Scale Type S
Gain Plot 4 [+ 0.2 0.25 3D
Wonros | W b o o
Gain Flot 8 |_ 0.90 0.20 D
] Gain Plot 6 I_ 0.90 0.20 3D
] Gain Plot 5 I_ 0.90 0.20 3D
] Gain Plot 2 I_ 0.90 0.20 3D W

Crthogonal Wi Apply Close

TR T TT AT IS Ly T T e T TUTT I Iy T Iy T 7 T T




* Plot Fields-> E->Mag_E dupa ce am ales regiunea

E Field [V/m]

5386.0020
l 5026.9497
4667.86979

4308.8457
3949.7937
3590.7417
3231.6897

2872.6377
l25‘13.585?
2154.5337

1795.4819
1436.4299
1077.3779
718.3259
359.2740
0.2220

Culegerea, interpretarea $i postprocesarea rezultatelor
Reprezentarea in cod de culori a campului electric in regiunea definita

E Field [Vim]

22624 9571
l 21116.6424
19608.3264
18100.0117
16591.6953

15083.3779
13575.0623

12066.7471
l 10558.4314

6033.4849
45251694
3016.8533
1508.5377
0.2220

0

%, Phase = Odeg
Y’
X
[ I
50 100 (mm)



Culegerea, interpretarea si postprocesarea rezuiltatelor
Reprezentarea in cod de culori a campului electric pe dipol

* Plot Fields-> E->Mag_E dupa ce am ales cele 2 brate ale dipolului

E Field [Vim]

5386.0020
l 5026.9497
4667.8979

4308.8457
3949.7937
3590.7417
3231.6897
28726377
- 2513.5857
21545337

1795.4819
1436.4299

1077.3779
718.3259

I 359.2740
0.2220

E Field [Vim]

22624 9570
l 21116.6424
19608.3264

18100.0117
16591.6953
15083.3779
13575.0623

7541.8003
6033.4849

45251694

3016.8533

1508.5377
0.2220

', Phase = Odeg
)Y
X
[ I
0 50 100 (mm)



Culegerea, interpretarea $i postprocesarea rezultatelor

HFSS  Tools Window Help

©&m

i

Solution Type...
List...

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

Edit Motes...

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)

S " L L T

+ . -
@ DMove | fugAlong Line
=
L [_* Rotate
- + -
é;: Al Mirror [ gl Thru Mirror

[P Unite

= Ao
[_F Around Axis | [} Subtrac

[@ Intersec

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

L

Rectangular Plot

Rectangular Stacked Plot

Data Table

Q Report: dipol - HFSSDesign1 - New Report - New Trace(s)

— Context

Solution: ISetupl:LastAdaptive LI

Geometry: |3D

=

— Update Report

¥ Realtime  Update 'l

Trace |Fami|ies| Families Displayl

X

Primary Sweep: I Freq

L”AII

-]
B

e [ Default IFreq
I - — Range

¥ PeakDirectivity Function

Category: Quantity:l v l Function:

Variables PeakDirectivity ~ M

Qutput Variables PeakGain abs

: PeakRealizedGain acosh

Design PeakSystemGain acos

BeamArea ang_deg
] ang_deg_val

RadiatedPower ang_rad
AcceptedPower asin
IncidentPower asinh
RadiationEfficiency atan
MaxU atanh
ArrayFactor cos
DecayFactor ES:: integ
FrontToBackRatio cum:sum
MaxrET otal ds
MaxrET otalAtPhi dBilOnormalize
MaxrET otalAtTheta dB20normalize
MaxrEXComp dBc
MaxrEXCompAtPhi dBm
MaxrEXCompAtThete SEW |
MaxrEYComp d:?ii
MaxrEYCompAtPhi -+ even £
< > < >

Output Variables... | Options... |

New Report | Apply Trace | Add Trace |

Close |




@ Report: dipal - HFSSDesign1 - Gain Plot 21 - GainPhi
— Context o L . ]
Trace |Fam|l|es| Families D|splay| Gain Plot 22 HFSSDesign1 ANSYS
Solution: . :
olution: |Setupl : Lastadaptive v | Primary Sweep: |Phi | IAII J Carve Info
Geometry: |Azimuth ~] —  dB(GainPhi)

Setup1 : LastAdaptive

$lungimebrat="65mm’ Freq="1GHz' Theta="90deg’
— dB(GainPhi)

Setup1 : LastAdaptive

$lungimebrat="66.5mm’ Freq="1GHz' Theta="90deg’
— dB(GainPhi)

Setup1 : LastAdaptive

Ang: [ Default IPhi J

. — Range
Mag: IdE[GamPhl) Function...l

Category: Quantity:l 'l Function:

Variables GainTotal <none> ~ $lungimebrat="67mm’ Freq="1GHz' Theta="90deg’
Output Variables abs —  dB(GainPhi)
cvstem Cai GainTheta acosh Setup1 : LastAdaptive
ré’ em Gain GainX :EZS teq Slungimebrat="68mm’ Freq="1GHz' Theta='90deg’
Directivity GE?HY ang:deg_\fal dB(GainPhi)
Realized Gain GainZ ang_rad Setup1 : LastAdaptive
Folarization Ratio GainLHCP asin $lungimebrat="70mm’' Freq="1GHz' Theta="90deg’
Axial Ratio GainRHCP asinh — dB(GainPhi)
Design GainL3X atan Setup1 : LastAdaptive
Gainl3yY atanh $lungimebrat="73mm’ Freq="1GHz' Theta="90deg'
Cosh —  dB(GainPhi)
cos int Setup1 : LastAdaptive
cum_integ S$lungimebrat="75mm’ Freq="1GHz' Theta="90deg’
CUIT_Surm
dBl0normalize
dB20normalize
— Update Report dee v
|7 Real time Update 'l < >

-180

Output Variables... | Options... | Mew Report I Aoaly Trace | Add Trace | Cloge |




* Reprezentati si directivitatea antenei
* Reprezentati si campul magnetic in jurul si in interiorul antenei de tip dipol

* Reprezentati grafic si VSWR

Afisati PeakDirectivity si PeakGain in acelasi tabel

* Reprezentati castigul pe o sectiune transversala orizontala

Tema Construiti o antena dipol care sa functioneze la 800 MHz urmarind pasii anteriori si
determinati parametrii caracteristici



https://www.usna.edu/EE/ee434/Handouts/EE302%20Lesson%2013%20Antenna%20Fundamentals.pdf

https://www.youtube.com/watch?v=A5rHkdBMnHI&t=1256s

https://www.youtube.com/watch?v=MaZq1fRfHJY
https://www.youtube.com/watch?v=dUC720AJvKO

https://www.youtube.com/watch?v=92myzcUSwcg
https://www.youtube.com/watch?v=7J43EDQZgfs
https://www.youtube.com/watch?v=8Kqg8htzbBpc

https://www.youtube.com/watch?v=UDm8z5REMIE

https://www.youtube.com/watch?v=grvDUxa-e5I


https://www.youtube.com/watch?v=A5rHkdBMnHI&t=1256s&fbclid=IwAR3hC1M-PTMGaZyuKARWYx2of6Okcz9UMwdgQ5vbktzeTOKXK4a4LJ1lSB0

