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Alegerea unitatii de masura si a tipului de solutie utilizat

BB] set Model Units and Max Extent x i
Solution Type: Project2 - HFSSDesign1 X
Select units: -

Solution Types
[ Rescale to new units

w HF=S '
(" HFSS with Hybrid and Arrays

[ Advanced " Transient

Model extents: -10000 to 10000 rm . (" SBR+

All gearmetiy should fit within these extents. (" Eigenmode

(" Characteristic Mode

] 4 | Cancel Options

- (& Metwork Analysis (" Composite Excitation

® Modal (" Terminal

[+ Auto-Open Region

(& Radiation " FE-BI " PhL

[ Sawve as default

| 0] | Cancel




Introducere de parametrii

roperties: Proiect? - HESSDesian

Local Variables l

HFS5  Tools Window Help % Value " Optimization / Design of Experiments " Tuning " Sensttivity (" Statistics

Solution Type...

MName | Value | Unit |Eva|uated Value Type Description Read-only Hidden

List... I |
Yahdation Check...

& @

lir
B  Edit Notes...

Toolkit »

30 Model Editor

Set Object Temperature...
¥ Show Hidden

Design Settings... Add... Add Amay... Bemove ¥

L
Model » OK Cancel
Boundaries » §
Excitations » T
Mesh » - T
AT g Mame | * “Yariable " Separatar " PostProcessing' anable
Optimetrics Analysis ’ " Arraplndesiariable
Fields »
Radiation » Irit Type |N0ne ﬂ nitg ﬂ
Results »

Yalue |

Create Target Design...

Boundary Display (Solver View)

; . E niter initial walue into Y alue field. Thiz zhould be a number, vanable, or exprezzion. Referenced project varable: should be prefived with a '$'. Examples:
Design Properties... 22.4pF, $C1, 2 cog($x).

Design Datasets...

kK Cancel




Introducere de parametrii

Properties: Project? - HFSSDesign 1

Local Variables |

' Value ™ Optimization / Design of Experiments " Tuning " Sensitivity " Statistics
MName I Value I Uit I Evaluated Value Type Description I Read-only I Hidden

lamO 100 mm 100mm Design Lungime de unda I_ I_
| Dg lamD 100mm Design diametrul planului de pa... [ ~
| 5 2310868 mm 23.0868mm Design spatiu dintre infasurari |_ |_
e 2535955 mm 253.955mm Design Lungimea totala a ante... |_ |_
| Ln 11285 mm 1128.9mm Design Lungimea totala a finlui I_ I_
| M 11 11 Design Mumar de infasurari |_ |_
| t_g 2 mm 2mm Design grosimea planului de pa... [ ~
| a 0.01%am0 Tmm Design raza helix |_ |_
T lpic 13 mm 1.3mm Desian diametrul stratului interior (il (i

¥ Show Hidden

Add... Add Aray... Edit... Remove ¥

oK

Cancel

Fpply

Properties: Project2 - HFS5Design

Local Variables |

' Value ™ Optimization / Design of Experiments " Tuning " Senstivity ' Statistics
Name I Value I Uit I Evaluated Value Type Description I Read-only I Hidden
a 0.019am0 Tmm Design raza helix I_ I_
i D1' _C 13 mm 1.3mm Design diametrul stratului interior I_ I_
mm 4.35mm Design diametrul stratului exterior
__--:--:l
o 0.5mm Design grosimea coaxialului
Dh Cf’p| 31.330985%mm Design diametru helix I_ I_
i Lf 10 mm 10mm Design lungimea alimentari co... I_ I_
: k 2 mm 2mm Design digtanta dintre alimentare I_ I_
: I Show Hidden
Add... Add Amay... Edit... Bemove ¥

oK

Cancel

Apply




Desenarea planului de pamantare

* Draw->Cylinder caruia i se va atribui PEC, raza 50 mm si grosimea
2mm (plan de pamantare)

Properties: Project] - HFSSDesign1 - Modeler x

Command |
Mame I Value | Lnit | Evaluated Value Description | |

Command CreateCylinder

Coordinate Sys... Global

Center Posttion | Omm .Omm 4_g Omm , Omm , -2...

Puiz Z

Radius Das2 Blmm

Height t g 2mm

Mumber of Seq... 0 0

[™ Show Hidden
1 1 |
Properties: Project? - HFSSDesign1 - Modeler
Attribute
Name Value | Linit | Evaluated Value Description | Read-only | |
Mame ground I_
Material "pec” "pec” I_
Solve Inside I_ I_
Orientation Global I_
Model 2 ]
Group Model I_
Display Wirefra... I_ I_
Material Appea... I_ I_
Color R ]
[~ Show Hidden
ok | Cancel | tpny




Desenarea antenel helix

* Modificam planul sa fie pe XZ si desenam un cerc de dimensiunile
de mai jos:

Mame Value | Unit |E~.ra|uateu:| Yalue Description
Command CreateCircle

Coordinate Sys... Global

| |Center Postion  Dh/2 Jmm k+a 15.9154%4mm ...
[ |Adis Y

| |Radius a Tmm

[ Mumber of Seq... 0 0

[ Show Hidden

Ok Cancel




6o D@ 20000 & M/
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Desenarea antenel helix
* Se modifica planul pe XY

Line
Spline
Arc

Equation Based Curve

Rectangle
Ellipse

Circle

Regular Polygon

Equation Based Surface

Box

Cylinder

Regular Polyhedron
Cone

Sphere

Torus

Helix

Spiral

Bondwire
Sweep

User Defined Primitive
User Defined Model
3D Component Library

Plane

Paoint
Line Segment

Region

SubRegion

* Se daclick pe centrul axelor de coordinate, apoi click putin mai sus pe z

- » Apare o fereastra unde vom introduce valorile de mai jos

. .* Se alege material PEC

> ] Helix

Turn Direction: (@ Righthand (" Lefthand
Pitch: E || |
5 | Turns: M -

RFadius Change Per Turn:

b =l =

Name Value

| Unit |Eva|uated Value Description

Command CreateHelix
Coondinate Sys...|Global
Center Position |[0.0.0

mm Omm , Omm , Omm

| Direction 002 mm Omm , Omm , 8mm
 |Pich 5 23.0868mm
B Radius Chang... |0 mm Omm
N MNumber of tums |N 1
| |Right hand r
[ Show Hidden

0K Cancel



Conductor exterior

* Se deseneaza un cilindru pentru introducerea conductorului
exterior al alimentarii

| Properties: Project1 - HFSSDesign1 - Modeler X

Command

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

Command  CreateCylinder

Coordinate ... Global

CenterPosi... Dhf2 .0mm -Lft g 15.915494m..
_A)ns Z
N Radius Do_cf2+t_oc 2675mm
| |Height Lf 10mm
_Numberof... 0 0

Properties: Project2 - HFSSDesign1 - Modeler

[ ShowHidden,
Attribute

Value

‘ Unit |Eva\ualed V.

Description

‘ Fiead'unly|

Name
ok | caa | i

Material

coaxial_out
"pec”

| Solve Inside

| Qrientation

Global

"pec”

<7

Model

Group Model
Display Wir.
Material Ap..

Colar [ |

171

o

Transparent 0 |

[~ Show Hidden




Crearea unei structuri temporare

* Va fi extrasa din conductorul exterior
* Se creeaza un nou cilindru
* livom da substract acestei noi structuri din coaxial_out si ground

e % m Subtract X
mmmmmmm }
Value [ Unt [Evaluated v ] Desaription Blank Farts - Tool Farts
Command  CreateCylinder .
— : coaxial_out temp_1
..................
| |cent /2 .0m 915494, ground
7Ax\s
| |Radi o_c/? 75mm
B eig 1_g
et =
[ Clone tool objects hefore operation
[~ Show Hidden
Dk ‘ Cancel
OK |  Cancel
4




* Draw->Cylinder

* Se denumeste dielectric

-7 coaxial_out

Coordinate Syste
i Planes
! Lists

ge Manager

I “Global - Messages
JS This project we
results may occ

Expand All
Collapse All

Select
Edit

Group

Create 3D Component...

Replace with 30 Component...

Assign Material...
View

Properties...

Create Open Region ...

Update Open Region Padding...

Assign Boundary
Assign Excitation
Assign Mesh Operation
Assign Mesh Region...

—

Properties: Project? - HFSSDesign1 - Modeler

Command I
[ ] [ ] [ ]
Name Value | Unit |Eva|uated V. Description
Command  |CreateCylinder
Coordinate .. Global
| Center Posi.. Dh/2 Omm -Lft_g 15.915484m
Axis z
Radius Do_gf2 2175mm
| Height Lf 10mm
| MNumberof . |0 0
Select Definition
Materials l Material Fiters [~ Show Hidden
Search Parameters
Search by Name Search Criteria Libraries ¥ Show Project defintions [~ Select all libraris oK . |
|| @ by Name " by Property | [fsys] Materidls ance
|Relativ’e Permittivity J
- - B8] view / Edit Material X
y Name Location T Relative Relative B
d Pemmittivity Pemeability Cond .
SysLibrary Materials 1 1.00018 1820000sien W ‘_ate"al _N AME
|D|electr|c
SysLibrary Materials 1 1 18200000sie
. . _ Froperties of the Material Wigw/Edit M aterial for
vacuum SysLibrary Materials 1 1 0
Water 0.2-35C 0.1-400GHz SysLibrary Materials 1 1 0 Mame | Type | Value | Units @ Active Design
water_distiled SysLibrary Materials a1 0.999991 0.0002sieme Relative Permittivity Simple 2.1
— ; ; - — - — - (" Active Project
water_fresh SysLibrary Materials 81 0.995991 0.01siemens. Rielative Permeability Simple |1
water_sea SysLibrary Materials 81 0.995991 Asiemens/m Simple Al Properties
ZEONEX RS420 fm) SysLibrary Materials 23 1 0 .
ZEONEX RS420-LDS fm) SysLibrary Materials 21 1 0 . . Physics:
zine SysLibrary Materiale 1 1 16700000sie | |Magnetic Loss Tangent | Simple |0 v
zirconium SysLibrary Materials 1 1 24400000sie I ‘ - tagnetic Saturation Simple |10 tesla r
‘ Lande G Factor Simple |2
‘ DeltaH Simple 0 A_per_meter r |
View/Edit Materials... Add Material... Clone Material(s) Remove Matenial(s) | Export to Library... | - Measured Frequency  Simple | 9.4e+09 Hz |
Mass Density Simple |0 kg/m™3

Plot Fields

Plot VRT

o ]

Cancel |

Help

Maotes

Yiew/Edit Modifier for i

[~ Themnal Modifier
[ Spatial Modifier

b atenal Appearance

[ Use Material Appearance




Crearea structurii temporare 2-cilindru

Properties: Project2 - HFSSDesign1 - Modeler *
Command
Mame | Value | LUnit | Evaluated Value Description
Command CreateCylinder
Coordinate Sys... Global
Center Position | Dhs/2 ,0mm -Lf4_g 15.515454mm ...
Pz z
Radius Di_c/2 0.65mm
Height Lf 10mm
Number of Seg... 0 1]
, m Subtract
™ Show Hidden
Blank Parts = Tool Parts
oK | Cancel |
dielectric tempé

| Clone tool ohjects hefore operation

Ik, Cancel




Creare conductor interior

e Se creeaza coaxial in—conductorul interior din material PEC

Properties: Project? -

HFSSDesign1 - Modeler

X

Command l
Name WValue | Unit |Eva|uated\ﬂ’ Description
Command CreateCylinder
| |coordinate | Global
| " |centerPosi Dhj2 O0mm -Lft g 15.915494m
| auis 7
- |Radius Di_c/2 085mm
| B Height Lf+t_g+k 14mm
| | |Numberof _ 0 0
Properties: Project2 - HFSSDesign1 - Modeler
Aftribute
Name WValue | Unit |Eva\ualed V. Description ‘ Read-only|
Name coaxial_in [
- B " |Material "pec” "pec” |
| " |solveInside — [
" |orientation | Global »
" |Model 2 —
| B Group Model »
| _Disp\ayW\r.. [ m
" |material Ap... — [
" |color [ »
B Transparent 0 [

[~ Show Hidden

0K | Cancel




Wave port

e Cerc

* -Click dreapta in fereastra de lucru Assign port->wave port

Properties: Project2 - HFSSDesign1 - Modeler
|
Command l

Name Value

| Unit ‘Evaluated\f... Description
Command  CreateCircle
| |coordinate ... Global
| |center Posi.. Dhf2 .0mm -Lfi_g 15.915494m...
| Ais z
N Radius Do_cf2+t oc 2.675mm
| " |Numberof... 0 0

[~ Show Hidden

oK | Cancel




Regiunea

m Region

Padding Data:

(w Pad individual directions

(" Transverse padding

(" Pad all directions similarly

Direction Padding type Value |Units
+¥ | Percentage Offset 0
-¥  Percentage Offset
+¥ | Percentage Offset 0
-Y | Percentage Offset 0
+Z  Percentage Offset 0
-Z  |Percentage Offset 0

#] reqion

Padding Data: (" FPad all directions similarly

i@ Pad individual directions

Attribute

Selection Mode
Select Objects
Extend Selection

| [ Save as default

OK

Cancel

Go to History
(" Transverse padding
Measure
Direction Padding type | Value |Units| Micw
+X | Percentage Offset lamo/4 Edit
-X | Percentage Offset lama/4 Group
+¥ | Percentage Offset lamo/4 Create 3D Component..
¥ |Percentage Offset lamioy/4
+Z  |Percentage Offset lami/4 &/ Assign Material...
-Z | Percentage Offset 0
Create Open Region ...
Update Open Region Padding...
| [ save as default Assign Boundary
‘ Assign Excitation
oK Cancel Assign Mesh Operation
1 Assign Mesh Region...
Properties: Project2 - HFSSDesign1 - Modeler
Name Walue | Unit ‘Evaluated\f... Description |Read—0n|y|
Name Region [
Material "air" "air" [
Solve Inside [+ [
Orientation  Global [
Model [v [
Group Model [
Display Wir... [+ [
Material Ap... — [
Color [ [
Transparent 0 [

[ Show Hidden

OK | Cancel Apply

Anisotropic Impedance...

Coupled...
FE-BI...
Finite Conductivity...

Impedance...
Layered Impedance...
Linked Impedance...
Lumped RLC...
Multipaction SEE...
Perfect E...

Perfect H...

Symmetry...

PML Setup Wizard...




Crearea sferei pentru camp indepartat

HFSS Tools Window Help )
Far Field Radiation Sphere Setup

Solution Type... 8 o B \NVYV ®@& m | WP Unite S =&
List.. B80S @AlLL| - O iz S mprint | [ | € InﬁniteSpherelcoordinateSystem Radiation Surface
& Validation Check... deR @ | & 4 Al | [ Intersect
8. Analyze All

Submit Job... Learning and Support o |Inﬁnite Spherel

B Edit Notes...

Phi
Toolkit >

Start |D |deg
3D Model Editor

Ra
Set Object Temperature... Stop |350 |deg ﬂ
=l

Design Settings...

Step Size |2 |deg

Model > [N
Boundaries > g

= Y
Excitations > Theta

4 |
Mesh > T
Start 0 de -
Analysis Setup > - ; | | g J
Optimetrics Analysis > L Stop |3BD |deg ﬂ
Fields > —
Radiation > Insert Far Field Setup > Infinite Sphere... Step Size |2 |deg ﬂ
Results > Insert Near Field Setup » Antenna Parameter Overlay...
. Antenna Array » Source Group...
S Sl el Save As Defaults ‘ View Sweep Points... ‘
Boundary Display (Solver View)
Radiated Power Calculation Method »

Design Properties.. ' ' L ' '
Design Datasets... Zf - L) \ OK | Cancel ‘



Analysis setup

| Driven Solution Setup

Setup Name Setupl

[* Enabled

— Adaptive Solutions

[~ Solve Ports Only

| General |0ptions| Advancedl Expression Cachel Derivativesl Defau\tsl

Solution Frequency:

Frequency
Maximum Number of Passes

@ Maximum Delta S

(" Use Matrix Convergence

@ Single (" Multi-Frequencies  ( Broadband

| GHz

=

Set Magnitude and Phase. ..

Use Defaults |

HPC and Analysis Options..

o |

Cancel

Edit Frequency Sweep

General Interpc:latjcml Defaultsl

Sweep Name: ISweep [v" Enabled
Sweep Type: IInterpc:IaTjng ll
—Frequency Sweeps [401 points defined]
Distribution Start End

8 | inear Count

Points 1000

Add Above Add Below

Delete Selection Preview ...

—3D Fields Save Options
[~ Save Fields (At Basis Fregs)

[ Saveradiated fields only

Time Domain Calculation...

—S Matrix Only Solve

= Auto

(" Manual - Allow for frequencies above

[1 MHz ]

OK

Cancel




e Parametrii S

S Parameter Plot 1 - Ansys
=% Vods HFSSDesign1 207 R2
=& Solids
o & air 0.0 — dB(S(1,1))
| @ Region ] Setup1 : Sweep
Dielectric ]
& dielectric 7
e-@pec ]
--._7 coaxial_in i
--._7 coaxial_out |
&P ground
B3 Sheets ]
-l Coordinate Systems 1
=-&# Planes -5.0 —
¢ Lists 5 E
E i
m i
=
-7.5
-10.0
-1 2_5 T T T T | T T T T I T T T T | T T T T | T T T T | T T T T | T T T T | T T T T
1.0 1.5 2.0 25 3.0 3.5 4.0 4.5 5.0

Freq [GHZ]



Gain+directivity (polar plot)

Max 20 87

.22.5

20.0
17.5
15.0
. 12.5
10.0
7.5
50
I2.5

0.0

Min: 0.07

GainTotal
ta (deq)

08666E+01

120

4 12500E+D
’ C.OBGSEET Otk

Mayx: 20.87

.22.5

20.0
17.5
15.0
.’12.5
10.0
7.5
5.0
I2.5

0.0

Min: 0.07

DirTotal
Tr‘@ta (deq)

08672E+01

120

D 08 2



Radiation pattern

i . = nroovesiyill 2074 R2
M @ Report: Pro n1 - Gain Plot 4 - GainTota
C —— GainTotal
B CINEE Trace lFamiIies] Families Display] Setup1 - LastAdaptive
E Solution: |Setup1 : LastAdaptive ﬂ Primary Sweep: |Theta ﬂ |A|| J Freq="3GHz' Phi='0deg’
A pre— B GainTotal
A eometry: |Infinite Sphere Ang: [ Default |Theta J Setup1 : LastAdaptive
d Freq="3GHz' Phi="2deg'
R - Range
p Mag: |GainTotal o ——  GainTotal
¥ Setup : LastAdaptive
Category: Quantity: N Function: Freq="3CHz' Phi=4deg
8 Variabes canroa
Output Variables GainPhi abs SetUpj : Laslt‘ﬁ\d_al?tive .
o I GainTheta acosh Freq="3GHz' Phi='6deg
ystem Gain Gainx acos G .
rE : ang_deg ainTotal
€ Directivity GainY ang_deg_val Setup1 : LastAdaptive
Realized Gain GainZ ang_rad Freg="3GHz' Phi="8deg'
B Polarization Ratio GainLHCP asin )
| Axial Ratio GainRHCP asinh — GainTotal
Design GainL3X atan Setup : LastAdaptive
= GainL3Y atanh Freq="3GHz' Phi="10deg’
gl GainCoPolar cos —— GainTotal
| GainCrossPolar EE?: integ Setup 'all_r;sgﬁxeridaptive
| cum_sum Freq="3GHz' Phi="12deg'
e [ Update Report ﬂgm \
IE: [+ Real time —
n

ne

Output Variables... ‘ Options... ‘

New Report Apply Trace ‘ Add Trace ‘

Close




Aplicati

* Modificati numarul de infasurari la 5 si 7 si comparati cu
rezultatele anterioare

* Modificati dimensiunea planului de pamantare si observati ce se
iIntampla
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