Antena horn piramidala si
antena horn circulara




Enuntul lucrarii

(R-15 WR-12  WR-10 WR.

* Sa se modeleze si analizeze o antena de tip
horn piramidala folosind Ansoft HFSS.



Enuntul lucrarii

Model Frequency (GHz) Waveguide Gain (dB) Figure Size L«WxH {(mm) Material
A 135%93%72
CESGH-62-20 12.4-18.0 W/RG2 20 B 1459372 AL/Cu
C 175%93%72
WR62 Specifications https://www.compeng.com.au/document-library/standard-gain-horn-
antennas/?fbclid=IwAROloKoFoypstXakwg_gW4ElpcUfnHMGirJAQC6RhrazW
Recommended Frequency 12.40 to 18 GHz CvnluOLBiquIA
Band:
Cutoff Frequency of Lowest 9. 488 GHz . .
Order Mode: e ;
Cutoff Frequency of Upper 18.976 GHz g
Mode:
L W
Dimension: 0.622 Inches [15.7988 mm] x 0.311 Inches [7.8994 mm]

https://www.everythingrf.com/tech-resources/waveguides-sizes/wr62



Obiectivele lucrarii

 Modelarea unei antene horn piramidale

* Determinarea castigului ca polar plot

* Determinarea radiatiei rE ca polar plot

* Reprezentarea parametrilor S

* Determinarea distributiei de camp electric pe planul XY

* Determinarea distributiei de camp electric pe planul YZ

* Determinarea distributiei de camp magnetic pe planul XY
* Determinarea distributiei de camp magnetic pe planul YZ
* Reprezentarea radiatiei



Implementarea modelului pentru modelare numerica

* Se deschide Ansys Electronics Desktop

* Se va alege sa se modeleze un proiect HFSS

&

HFSS

w

g HFSS
|+.l HFSS 3D Layout

ﬁ AMNSYS Electronics Desktop 2020 R1 - Project
File Edit View Project Tools Window Help
—":'( H ‘a —l“\ E'_HSaveArchive & Cut =) Undo # @

! |2J' Restore Archive 3 Copy (¥ Redo
HFSS Q3D Circuit |
-

-

) @

|
New  Open

Open Save  Save Close
w Examples As
Desktop View Simulation Automation

Project Manager

B3 Def 14

1) W

L~

Properties

MName |\.'

1 x I
Paste Ctrl+V

Rename F2
Delete Project Permanently from Disk Delete

Insert > &
+
Clase %
Save Ctrl+S -
Save As... .
&
Analyze All i
Submit Job... o)
Project Variables... ]|
Project Datasets... &

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

T Paste X Delete

Insert HESS 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 Simplorer Design
Insert lcepak Design

Insert Documentation File...




Implementarea modelului pentru modelare numerica

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

S Set Model Units X

Select urits: v

[ Rescale to new units

] | Canizel |

 Vom alege tipul solutiei din HFSS->Solution Type Solution Type: Project? - HFSSDesign1

Solution Types

* hodal " Eigenmode
" Teminal (" Characteristic Mode
" Tranzient " SER+

Drriven Options

i Metwork Analysiz O Composite Excitation

[ Auto-Open Region

[ Save az default

| k. | Cancel




Implementarea antenei de tip horn
Desenarea ghidului de unda

* Desenam un box, dupa cum urmeaza:

Properties: hornnou - HFS5Design - Modeler

Command |
MName Walue | Unit | Evaluated Value Description | |
Command CreateBox
Coordinate Sys... Glabal
Position lungimehom a/2 bs/2 100mm , 7.859..
X5Size lungimeghiddeunda 35mm
YSize a 15.7588mm
Z5ize b 7.89594mm
[T Show Hidden

QK I Cancel Apply

Add Variable

Mame |Iungimeh0rn

Unit Type ILength

| Init Imm LI
Yalue fion
Type ILD cal Yariahle LI
Ok | Cancel |
Add Variable X b Add Variable X
MName Ia MNarme |h
Unit Type ILength LI I Unit Type ILength LI
Unit Imm LI I Unit Imm LI
Wal RG] Value F.5994
Type ILUcaI “Wariakle LI Type ILuca\ “ariahle LI
oK I Cancel | aK I Cancel
lungimehom 100 Mmim
a 15.7983 mm
b 7.8994 mm 1
lungimeghiddeunda 35 Mmim .




Implementarea antenei de tip horn

+ Grid

Desenarea deschiderii hornului

e Se va desena un dreptunghi in planul YZ reprezentand deschiderea

Pt

Properties: hornnou - HF55Designl - Modeler
Command I
MName Walue | LInit | Evaluated Value Description | |

Command CreateRectangle

Coordinate Sys... Global

Position Omm -deschidereas? -deschidereb/2 Omm , -46.5mm ...

Puis x

fSize deschiderea S3mm

ZSize deschidereh 72mm

[~ Show Hidden
QK I Cancel Apply

Z

&

deschidersa 93 mm
deschidersh 7é mm



Implementarea antenei de tip horn
Desenarea deschiderii hornului

» Se va selecta Edit-> Select Faces si se va alege aceasta fata

2

e Se va accesa Modeler->Surface->Create object from face



Implementarea antenei de tip horn
Desenarea deschiderii hornului

* Se va trece la selection mode la modul de selectie object

* Se selecteaza noul element creat si dreptunghiul creat pentru
deschidere si se va selecta modeler->surface ->connect

S Y

e Se selecteaza toate obiectele create in acest model si se va da
Modeler ->Boolean->Unite



Observarea parametrilor modelului

Project Manager o =
= Project2*

* Pentru a vedea lista de variabile fie accesam HFSS->design 4 HFsSDesign1 (Driventiodal)*

o é 30 Components
properties B oo
@ Circuit Elements
Properties: hornnou - HFS5Design1 * -~ Boundaries
- B Excitations
Local Variables l -ﬁ Hybrid Regions
v Value (" Optimization / Design of Experiments " Tuning (" Sensitivity " Statistes (¢ i i BH Mesh
----- SF Analysis
Mame | Value | Unit | Evaluated Value Type Description | Read-only | Hidden | Optimetrics
lungimehom 100 mm 100mm Diesign [ - & i Results
[ |a 157988  mm | 15.7988mm Design |— B | e A Port Field Display
[ b 78594  mm  7.89%4mm Design |— i | T = Iy Field Overlays
_Iungimeghidde... 35 mm 35mm Dlesign [ I | Radiation
| |deschidersa 53 mm %3mm Diesign [ [ Eﬂ---D Definitions
| |deschidereb 72 mm T2mm Design [ [
B grosimeperete | 1.27 mim 1.27mm Design [ [
< >
I¥ Show Hidden
Add... Add Aray... Bemove ™ |
£ >
O O e O U RO S SO O T B S RO O
OK | Cancel | | Properties o x

Mame |"u"a|ue| Uit |E1.raluated"u

* Fie mergem pe design in project manager si se deschide in fereastra [romes 1 e e
de Properties o lista cu acestea; astfel valorile pot fi modificate in WMLt 0 Wit

0.05...|meter |0.0557meter

orice moment al modelarii A 0321 meter |0.321meter

B1 0.242 |meter | 0.242meter

1]

(=




Crearea stratului de metal

* Vom trece iar la tipul de selectie fete deci Edit->Selection Mode-
>Faces

Edit->Select objects->By Name permite selectarea specifica a fetelor;
vom allege toate fetele, excluzand doar cea mai mare dintre ele si
anume cea de la iesire din Horn

ﬁ, Select Face pod !

| Object name: Face |D:

1 |homn
Rectangle?
Region

QK Cloze |
i 1




Crearea stratului de metal

* Cu suprafetele selectate, vom apela Modeler->Surface->Create Object
From Face

* Modeler->Boolean ->Unite va creea din toate fetele nou create un
nou element

* Modeler->Surface->Thicken Sheet va permite introducerea unei noi
grosimi

Add Variable

Marme |gru:usimeperete

% Thicken Sheet ¥k

LLInit Type |Length

Thickness: j | ﬂ

LInit |mm
]gn:nsimeperete 127 mim

Wl 27
[ Both Sides 1 e h

| oK | Cancel | p

= Type |Local Yariahle

(0]:8 | Cancel ‘




Implementarea antenei de tip horn
Atribuirea materialelor

aerr

cupru




ﬁ Region

Padding Data: (@ Pad all directions similarly
(" Pad individual directions

(" Transverse padding

Direction Padding type | Value |Units|

All  Absolute Offset 12.7  'mm

[ save as default

Crearea unei regiuni

Properties: hornnou - HFS5Design1 - Modeler

Command l Mtribute ]

Mame | Value | Uit | Evaluated Value Description "
Command CreateRegion
_Coordinate Sys... Global
+X Padding Ty... Absolute Offset
| |+XPadding D... |12.7 mm o 12.7mm
N -¥ Padding Type Absolute Offset
| |- Padding Data | 100 mm | 100mm
_+Y Padding Ty...|Absolute Offset
+¥ Padding O... 127 mm 12 . Fmm
BE Padding Type | Absolute Offset
-Y Padding Data 12.7 mm 12.7mm o
o >

I Show Hidden

o |

Cancel

Se va alege optiunea de
Absolute Offset, apoi se va
introduce valoarea 12.7 mm

Pentru a modifica ulterior
valoarea din fata antenei se va
da dublu click pe regiune si
modificam la —x Padding Data
valoarea la 100 mm



3 Grid

Implementarea antenei de tip horn
Desenarea unui dreptunghi care va servi ca port

Properties: hornnou - HF55Design - Modeler >

Command

Mame Walue Unit | Evaluated Value Description
Command CreateRectangle
Coordinate Sys...|Global
Position lungimehom+ungimeghiddeunda .a/2 b/2 135mm , 7.8595...
Puis X
Y Size a 15.7988mm
Z5ize b 7.895%4mm

|
[~ Show Hidden
QK Cancel Aoy




Atribuirea surselor si a conditiilor de frontiera

* Se va selecta o conditie de frontiera de tip Radiation pe regiunea definita
Assign Boundary ->Radiation

Radiation Boundary X

Ik, Cancel




Atribuirea surselor si a conditiilor de frontiera

* Se va selecta acel dreptunghi pe care |-am desenat anterior si se va apela
Assign Excitation ->Waveport...dam next peste tot

Wave Port : General XK
MName: ‘H
Number of Modes: |1
Mode | Integration Line Characteristic Impedance (Zo)
1 MNone Zpi

Mode Alignment and Polarity:

i Setmode polarity using integration lines
" Align modes using integration lines
i Align modes analytically using coordinate system

U Asis Line: [Undefined >

[ Filter modes for reporter

Use Defaults




Setarea parametrilor care se doresc a fi determinati in cadrul

 Se vor impune setarile de rulare/rezolvare/solutionare

Driven Solution Setup X

General lOpﬁons ] Advanced ] Hybrid ] Expression Cache | Dervatives ] Defaults 1

Setup Name

V¥ Enabled ™ Solve Ports Only

Adaptive Solutions

Solution Frequency: &+ Single " Multi-Frequendies " Broadband

Frequency | 15 |GH2 ﬂ
6
1.5

Maximum Mumber of Passes

(% Maximum Delta 5

" Use Matrix Convergence

Use Defaults

HPC and Analysis Options...

lucrarii

Edit Frequency Sweep

General | Interpolation ] Defaults ]

X

Sweep Name: [v Enabled
Sweep Type: |Interpo|ating ﬂ
Frequency Sweeps [401 points defined]
Distribution Start End
il Linear Count 10GHz 18GHz Points 401
Add Above ‘ Add Below ‘ ‘ Preview ... ‘
3D Fields Save Options . . .
Time Domain Calculation...
|~ Save Fields (At Basis Freqgs)
[
0K | Cancel ‘

e Se vor rula numeric problema modelata

Setup

2 Auto
& Advanced

Validation Check: cablucoax2 - HFSSDesign1

¢ HFSSDesignl

“alidation Check completed

| Close

« Design Settings

« 30 Model

o Boundaries and Excitations
o Mesh Operations

o Analysis Setup

<« Optimetrics

' Radiation

Validate .

Analyze
All



Setarea parametrilor care se doresc a fi determinati in cadrul lucrarii
Crearea unei sfere de radiatie

Far Field Radiation Sphere Setup X
Infinite Sphere | Coordinate System | Radiation Surface

MName Ilnﬁnite Spherel

—Phi
Start Iﬂ' Ideg LI
Stop |t35 IdEQ LI
Step Size IZ Ideg LI

— Theta
Start ID Ideg LI
Stop |18{} Ideg LI
Step Size IE Ideg LI
Save As Defaults View Sweep Points...

I
' Ok Cancel Help




Culegerea, interpretarea si postprocesarea rezultatelor

B | Solutions: horn piramidal - HFSSDesign 1 - O

|Setup1 ﬂ

Design “/ariation: |imm' deschidereb="72mm' grosimeperete="1.27mm' lungimeghiddeunda="35mm' lungimehorm="100mm' J J

Sirnulation:

Profile Convergence lMatrixData Mesh Statjstjcs]

pet

Murnber of Passes Fass Number| Solved Elements | Max Mag. Delta 3

Completed 2 1 758490 sl
Maximum £ 2 g7172 0.030583
Minimum 1

Max Mag. Delta S
Target 1.5

Current  0.030583

“iew, (@ Table (— Plot

Export...

COMNYVERGED

Consecutive Passes
Target 1

Current 1

Default Setings

Save Defaults Clear Defaults

Close

B | Solutions: horn piramidal - HFSSDesign1

|Setup1 ﬂ

Simulation:

— |

Design Yariation: |=mm' deschidereb=""2mm' grosimeperete=

Profile Convergence] Matrix Data Mesh Statistics l

Total number of elements: 91043

"1.27rmm' lungimeghiddeunda="35mm' lungimehom="100mm' J «

Mum Tets Min edge length | Max edge length RS edge length Mir tet vol b.ax tet wol Mean tet vol Std Devn [vol]
aer 15906 1.39643 11.4312 E.98417 0.0728788 83,2265 16.5303 11.155
harn 3871 1.97485 17.1605 8.10098 0.00798886 20.2614 7.4252 362575
Region 71266 469625 12,3555 9.03651 0.0205504 121.785 38.1065 14,4776

Export...

Close




HFSS Tools Window

&=

Solution Type...
List...

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

Edit Notes...

Toaolkit
3D Model Editor

Culegerea, interpretarea $i postprocesarea rezultatelor
Reprezentarea parametrilor S

Help

Set Object Temperature...

Design Settings...

Maodel

Boundaries
Excitations

Hybrid

Mesh

Analysis Setup
Optimetrics Analysis
Fields

Radiation

Results

Boundary Display (Solver View)

Design Properties...
Design Datasets...

WO N N

W

R

_.

=

Create Modal Solution Data Report >

Rectangular Plot
Create Fields Report > Rectangular Stacked Plot
Create Report From File... Polar Plot
Delete All Reports Data Table

Smith Chart
Report Templates >

3D Rectangular Plot
User Defined Solutions... 3D Polar Plot
Create User Defined Solution >

Dataset Solutions...

Output Variables...

3D Spherical Plot
Rectangular Contour Plot
Smith Contour Plot

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

— Context

Solution:

Domain:

ISetupl : Sweep

=]

ISweep

TOR Options... |

=]

— Update Report

[¥ Realtime  LUpdaie 'l

Trace |Fami|ies | Families Displayl

Primary Sweep: IFT’ECI

L”F\II

-]

X [w Default I Freq

=

e II:IB(St(CircIel_‘I’l,Circlel_Tl]]

Category:

Variables

Terminal ¥ Parameter
Terminal Z Parameter
Terminal VSWR
Terminal Port Zo
Terminal Group Delay
Passivity

Design

Output Variables
Terminal S Parameter

Quantity:l "I

St(Circle1_T1,Circlel_T

Range
Function...

Function:

<none>
ang_deqg
ang_deg_val
ang_rad

arg

cang_deg
cang_deq_val

cani_rad

dBl0Onormalize
dB20normalize
dBc

im

mag

normalize

re

Output Variables... | Options... |

New Report | Apply Trace | Add Trace |

Close |




dB(S(1,1))

Culegerea, interpretarea si postprocesarea rezultatelor
Reprezentarea parametrilor S

S Parameter Plot 1

HFSSDesign1 ANSYS

~14.00
116.00
118.00
2000
22,00 -
24,00
26,00

-28.00

Curve Info

— dB{S(1.1)
Setup1 : Sweep

— N\

—SD_UU T T T T I T T T T |
10.00 11.00 12.00

& /N
13 In ce domeniu functioneaza antena?

13.00

i I
14.00
Freqg [GHz]

15.00

16.00 17.00 18.00



Culegerea, interpretarea s$i postprocesarea rezultatelor
Reprezentarea radiatiei

HFSS | Tools Window Help
Solution Type...

List...

Validation Check...
Analyze All

Submit Job...

Edit Notes...

Ee&m

[

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, Fit Al

%, Fit Selected

iy,
=g
Animate| Copy
Image

Antenna Params Ploi

005 #

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

viv v v v

Rectangular Plot
Rectangular Stacked Plot
Radiation Pattern

Data Table

3D Rectangular Plot

3D Polar Plot

3D Spherical Plot
Rectangular Contour Plot

Q_ Report: helix - HFSSDesign1 - New Report - New Trace(s)

— Context

Solution: ISetupl:LastAdaptive LI

Geometry: I Infinite Spherel

=

— Update Report

¥ Realtime  Update v|

Trace |Fami|ies|

Primary Sweep: IF’hi

LIIAII

Secondary Sweep: ITheta

]|

Phi: [ Default | Phi

Theta: v Default ITheta

Mag: IdEl[rI:‘I’otaI)

Category:

Variables
Output Variables
Gain

S;stem Gain

Directivity
Realized Gain
Polarization Ratio
Axial Ratio
Design

Quantity:l hd |

rEPhi
rETheta
rEX

rEY

rEZ
rELHCF
rERHCFP
rEL3X
rEL3Y

<

Range
Function...

LLLLL y

Function:

cum_sum___

dBl0normalize
dB20normalize
dBc

ddt

degel

deriv

even

exp

int

i0 v
< >

Output Variables... | Options... |

New Report | Anply Trace | Add Trace |

Close |




Culegerea, interpretarea s$i postprocesarea rezultatelor
Reprezentarea radiatiei (rE)

dB(rETotal)
Max: 38.2 1;?5313 (deg)

E . "
30 | dB(rETotal) ,

Min: -28.6

Realizati reprezentarea cand apare si antena
Reprezentati si directivitatea




Culegerea, interpretarea s$i postprocesarea rezultatelor
Reprezentarea castigului

dB(GainTotal)

Max: 204

I2'5-U

12.5

0.0

-12.5

=375

-A0.0
Min: 46.4

Realizati reprezentarea cand apare si antena
Reprezentati si castigul si directivitatea

4



Culegerea, interpretarea si postprocesarea rezultatelor

Reprezentarea castigului 2D

* Results->Create Far Field Report->Rectangular Plot

Q Report: horn piramidal - HFSSDesign1 - New Report - New Trace(s)

— Context

Solution: ISetupl:LastAdaptive LI

Geometry: I Infinite Spherel

K2

— Update Report

|7 Real time  Lpdate ™ |

Trace | Families I Families Displayl

>

Primary Sweep: IThE‘tE

||l

-]

5E [v Default ITheta

r

¥y IdE(GainTotaI}

Category:

Variables
Output Variables

System Gain

rE

Directivity
Realized Gain
Polarization Ratio
Axial Ratio
Design

Quantity:l % |

GainPhi
GainTheta
GainXx
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

dBl0normalize w
< >

Output Variables... | Options... |

Mew Report I Aoaly Trace | Add Trace |

Close |

dB(GainTotal)

Gain Plot 4

HFSSDesign1 ANSYS

.

2500

12.50

0.00

-12.50

-25.00

-37.50

Curve Info

— dB(GainTotal)
Setup : LastAdaptive
Freq="15GHz' Phi="0deg’
— dB(GainTotal)
Setup1 - LastAdaptive
Freq="15GHz' Phi="2deg’
—— dB(GainTotal)
Setup1 : LastAdaptive
Freq="15GHz' Phi="4deg’
—— dB(GainTotal)
Setup1 : LastAdaptive
=| Freq="15GHz' Phi='6deg’
dB(GainTotal)
Setup1 : LastAdaptive
Freq="15GHz' Phi='8deg’
— dB(GainTotal)
Setup1 - LastAdaptive
Freq="15GHz' Phi="10deg
— dB(GainTotal)
Setup : LastAdaptive
Freq="15GHz' Phi="12deg’

-50.00

=4
o
S

T
20.00

T
80.00 100.00
Theta [deg]

T
160.00 180.00



Culegerea, interpretarea si postprocesarea rezultatelor
Reprezentarea castigului 2D

Gain Plot 5 HFSSDesign1 ANSYS

0.00
5.00

-10.00

— dB(GainTotal)
Setup1 : LastAdaptive
Fregq="15GHz' Phi="0deg’

— dB(GainTotal)
Setup : LastAdaptive
Freg="15GHz' Phi="46deg’
— dB(GainTotal)

Setup1 : LastAdaptive
Freg="15GHz' Phi="90deg’

Curve Info

-15.00

" G (7>~ NP

-35.00 -

dB{GainTotal)

-40.00 —_— - —AM 1Y e —_ ——— Y[ ————————— | —————
0.00 20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00

Theta [deg]

%
W? Realizati reprezentarea de mai sus doar pentru phi =0,46 si 90. Care este valoare maxima a directivitatii?

180.00



Culegerea, interpretarea si postprocesarea rezultatelor
Reprezentati distributia de camp electric in planul XY

E@ Planes

* Alegem planul din Planes, apoi click dreapta pe planul de = Globalxy
lucru Plot Fields->E->Mag E 2 Gomaive

E Field [Vim]
1955.8221

4
1; Animati




Culegerea, interpretarea si postprocesarea rezultatelor
Reprezentati distributia de camp electric in planul XZ

E Field [V/im]

1955.8226
l 1825.4373
1695.0520

15646666
1434 2814
1303.8961
111111111

1043.1235
l 912.7402
782.3549

651.96597

521.5844
391.1990
260.8137
130.4284
0.0431




Culegerea, interpretarea si postprocesarea rezultatelor
Reprezentati distributia de camp magnetic in planul XY

* Alegem planul din Planes, apoi click dreapta pe planul de E@'le.bm

L.z Global:XZ

lucru Plot Fields->E->Mag H = Giobalvz




Culegerea, interpretarea si postprocesarea rezultatelor
Reprezentati distributia de camp magnetic in planul XZ

&
wa Exista diferente de valori in cele 2 reprezentari pe planuri diferite?




* Reprezentati VSWR
* Reprezentati si meshul modelului

Tema Modificati dimensiunile Hornului astfel incat sa obtineti o antena sectoriala de plan H sau de
plan E si urmariti modificarile aparute in parametrii de interes



Antena horn circulara



Enuntul lucraril

* Sa se modeleze si analizeze o antena de tip
horn circulara folosind Ansoft HFSS.




Enuntul lucrarii

https://manualzz.com/doc/29697004/circular-and-rectangular-horn-antennas

1
o bia H-—-—(F—— D DIA —f-—-—-—-—- — 300 .
,/_.. L 0.06 WAVEGUIDE
L WAFLANGE
D= o = L
Band [Frequency| Flange Goin=150E, Ew=24" | Goin=20dB, BW=13" | Goin=23dB, BwW=9" | Goin=25dB, Bw=7"
K | 2aGHz UG595/0 | 131 = 0.368 = 2.30 |2.36 = 0.368 x 4.40]3.39 = 0.368 = 6.30 |4.34 = 0.368 = 8.00
Ka | 35GHz UG599/U | 0.93 x 0250 x L70 | L65 = 0250 x 200 |2.36 x 0.250 x 4.30 | 301 = 0.250 x S50
o | 42GHz UG383/0 | 0.80 = 0219 = 130 | L40 = 0.212 = 250 | 199 = 0.212 = 360 |253 = 0.212 % 440
Tz oG 7= B3 % 0108 » Lol | 119 x 0188 x 210 | 169 x 0188 x 310 | 214 x 0188 x 290
v | 60GHz UG3ES5/U | 060 = 0141 = 110 | LOZ x 0141 = 180 |142 = 0141 = 260 |18l = 0141 x 3.30
E | 77GHz UG38770 | 042 = 0125 = 0.20 | 0.82 = 0125 = 150 |L14 = 0125 = 200 | 142 = 0125 = 2.70
W | 94GHz  |UG3B7/U-M | 0,42 x 0034 x 0.70 | 069 = 0094 x 120 |0.96 = 0094 x L80 | 120 = 0,094 x 2,30

https://www.amtechs.co.jp/maker/b63c7cf9f3aad6acec500872e00f3244310977d7.pdf



Obiectivele lucrarii

* Modelarea unei antene horn circulare

P
(] Determinarea radiatiei rE ca polar plot

Reprezentarea parametrilor S

Determinarea distributiei de camp electric pe planul XY
Determinarea distributiei de camp electric pe planul YZ
Determinarea distributiei de camp magnetic pe planul XY
Determinarea distributiei de camp magnetic pe planul YZ
Reprezentarea radiatiei

“fj Determinarea castigului ca polar plot



Implementarea modelului pentru modelare numerica

* Se deschide Ansys Electronics Desktop

* Se va alege sa se modeleze un proiect HFSS

&

HFSS

w

g HFSS
|+.l HFSS 3D Layout

ﬁ AMNSYS Electronics Desktop 2020 R1 - Project
File Edit View Project Tools Window Help
—":'( H ‘a —l“\ E'_HSaveArchive & Cut =) Undo # @

! |2J' Restore Archive 3 Copy (¥ Redo
HFSS Q3D Circuit |
-

-

) @

|
New  Open

Open Save  Save Close
w Examples As
Desktop View Simulation Automation

Project Manager

B3 Def 14

1) W
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Implementarea modelului pentru modelare numerica

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

S Set Model Units X

Select urits: v

[ Rescale to new units

] | Canizel |

 Vom alege tipul solutiei din HFSS->Solution Type Solution Type: Project? - HFSSDesign1

Solution Types

* hodal " Eigenmode
" Teminal (" Characteristic Mode
" Tranzient " SER+

Drriven Options

i Metwork Analysiz O Composite Excitation

[ Auto-Open Region

[ Save az default

| k. | Cancel




Implementarea antenei de tip horn
Desenarea ghidului de unda

* Vom orienta planul de lucru in urmatorul mod Q@ Frn AT

«F Rotate ~ (L, Fit Selected

Zoom

- - Crient =
esults @ Top(-D
rerdinate & @ Bottom (+Z)

* Desenam o linie si profitam de posibilitatea de a creea o geometrie ™" Right (-1

B
. . . its @ Left (+Y)
bazata pe simetrie, astfel alegem Draw->Line 1 Fromt (0
* Vpm creea o linie cu primul punct in 0, apoi inca 3 puncte ca in < Bl
|mag|ne @ Dimetric
M Isometric

Vi
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Implementarea antenei de tip horn
Desenarea ghidului de unda

L R I nnn sy
. P rti o=
Properties a = Properties a x R
5 Name Walue Unit | Evaluated Value
Name Value | Linit | Evalugted Vahie | | MName Value | Linit | Evaluated Value | | . I | | |
- Segment ... | Line
Segmet ... |Line Seqmert .. | ne Port]  |0.15 46736 Omm , 15mm , 4
Fairit1 000 mm Omm . Omm , Omm Paint1 0.0 46736 mm Omm , Omm , 4.... n!rrt S mm . . 2
e 0.0 4673 - e — Poirt? 015 46736 i Omm  15mm 4. Paint2 0.58.42 16637 mm Omm , 58.42mm...
Saamert Segment | Segment

* Urmatorul pas va fi selectarea polyline-ului si crearea obiectului din
el cu ajutorul comenzii Draw-> sweep around axis sau cu click pe &

. Sweep Around Axis et
z
Sweep axiz O Gy OZ
Angle of sweep: IBEEI Ideg ;I
Diraft angle: IEI Ideg ;I
Diraft type: IHDur‘u:I ;I
Mumber of segments: IEI j

] 4 I Cancel |




Implementarea antenei de tip horn
Desenarea ghidului de unda

* Vom face peretele de conductor mai gros selectand geometria si din
Modeler->Surface->Thicken Sheet... ii dam o grosime de 1.524 mm

S Thicken Sheet X
Thickness: | IR j ||-|-.|-,-, ﬂ
| Both Sides

OK, Cancel

* Materialul ales pentru structura va fi aluminiu ; structura va fi numita horn si va avea culoarea gri



Implementarea antenei de tip horn e
Desenarea unui cerc ce va servi ca port -

Properties: Projectf - HF550esign - Modeler >
Command
Mame Value | LInit | Evaluated Value Description | |
Command CreateCircle
Coordinate Sys... Global
Center Postion (0 .0.0 mm Omm , Omm , Omm
Puis Y
Radius 46736 mm 4 6736mm
Mumber of Seg... 0 0
= |
|
Z
[T Show Hidden
| QK I Cancel Apply




Atribuirea surselor si a conditiilor de frontiera

* Se va selecta o conditie de frontiera de tip Radiation pe regiunea definita
Assign Boundary ->Radiation pe regiune

Radiation Boundary

D1 Region X

Padding Data: % Pad all directions similarly
" Pad individual directions

" Transverse padding

Direction Padding type | Value L.Inits|

al  |Percentage Offset 20

[ Save as default

Ik Cancel




Atribuirea surselor si a conditiilor de frontiera

* Se va selecta acel cerc pe care |-am desenat anterior si se va apela Assign
Excitation ->Waveport...dam next peste tot




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

Driven Selution Setup X b

Edit Frequency Sweep x

General ]Options ] Advanced ] Hybrid ] Expression Cache | Derivatives ] Defauits ]

" Use Matrix Convergence

Use Defaults

HPC and Analysis Options....

o]

Cancel |

General l Interpolation | Defaus |

Add Above Add Below | | Preview ... |

3D Fields Save Options
™ Save Fields (At Basis Freqs)
o

Time Domain Calculation. ..

oK | Cancel

Setun N Fr Setup
etup Name etup Sweep Name: |Sweep [+ Enabled -
|¥ Enabled ™ Solve Ports Only
Adaptive Solutions Sweep Type: |Irrterpc-|at|ng ﬂ p AUTD
Solution Frequency: {* Single (" MuliFrequendes " Broadband Frequency Sweeps [401 points defined] ] ﬁ Advanced
Frequency | b4 |GHz j Distribution
I Linear Count
Maximum Mumber of Passes & k
(* Maximum Delta 5 0.02 !

* Se vor rula numeric pro

olema modelata

Validation Check: cablucoax2 - HFSSDesign1

¢ HFSSDesignl

“alidation Check completed

| Close

« Design Settings

« 30 Model

o Boundaries and Excitations
o Mesh Operations

o Analysis Setup

<« Optimetrics

' Radiation

Validate .

%

Analyze
All



Setarea parametrilor care se doresc a fi determinati in cadrul lucrarii
Crearea unei sfere de radiatie

Far Field Radiation Sphere Setup bt
Infinite Sphere | Coordinate System | Radiation Surface
Name Ilnﬁnite Spherel
—Phi
Start I(]' Ideg LI
Stop |3-Enﬂl Ideg LI
Step Size |10 deg |
— Theta
Start Iﬂ' Ideg LI
Stop |180 Ideg LI
Step Size Ih{]l Ideg LI
Save As Defaults | View Sweep Points... |
0K I Cancel | Help |




dB(S(1,1))

Culegerea, interpretarea si postprocesarea rezultatelor
Reprezentarea parametrilor S

S Parameter Plot 1 HFSSDesign1 ANSYS
Curve Info
__ = dB(3(1,1})
-15.00 | Setup1 : Sweep
25.00
-35.00 \/
-45.00
'5500 T T T T | T T T T | T T T T | T T T T | T T T T | T T T T | T T T T |
20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00

Freq [GHz]



dB(GainTotal)

Gain Plot 2

Culegerea, interpretarea s$i postprocesarea rezultatelor
Reprezentarea castigului

HFSSDesign1 AMNSYS

Curve Infa

— dB(GainTotal)
Setup1 : LastAdaptive
Freq="24GHz Phi=0deqg"
— dB(GainTotal)
Setup1 : LastAdaptive
Freq="24GHz Phi=456deg"

— dB{GainTotal)
Setup1 : LastAdaptive

Freq="24GHz" Phi="20d eg'_

——

Theta [dzq)]

10000

140.00

180.00



Gain Plot 3

Max: 175

dB{GainTotal)
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