Simulation of The Capacitive Loaded
Monopole Antenna with CST
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 Capacitive loaded monopole antenna

 Simulation setup in CST

« Define a project template.

 Create the model

» Define the Material
Content « Specify boundary
 Define the port
- Setup the monitor
« Set up meshing
* Run the simulation

e Results
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O
- Capacitive Loaded Monopole Antenna antenit ="IEERY

« Dimensions and basic components

40 mm

44 mm

[ 1
[ ]
Ground plane Dielectric cell Metal cell l |
[ |
[ ]

10x10 metal cell Coaxial Circular metal cell
connector
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- Simulation Setup - Define Template 1

* Choose “New Template” — “MICROWAVE
“Antennas” — “Next”

« Choose “Waveguide” — “Next”
* Choose “Time Domain” — “Next”

[B] c5TStudie Suite
New Project from Template

st Create Project Template
pes Today
New MW & RF & OPTICAL | Antennas
Yo ¥ et
ST studio Suite

x
Create Project Template Please select a workflow:

Choose an application area and then select one of the workflows:

G Antennes

"% Circuit & Components

-

Waveguide (Horn, Cone,

Planar (Patch, Slot, etc.)
etc.)

’
"
i

-

anten ‘ SIMUSERV

S & RF/ OPTICAL" —

B cs7Studio Suite

Create Project Template

MW & RF & OPTICAL | Antennas | Waveguide (Horn, Cone, etc.) | Solvers | Units | Settings | Summary

The recommended solvers for the selected workflow are:

T° Time Domain

C |

Integral Equation
for electrically very large antennas

‘ H Frequency Domain

Radar Cross Section

@ Biomedical, Exposure, SAR

-(‘I" Optical Applications

Mobile Device Sub-6 GHz
(Phone, Wearable, etc.)

5G mmWave

1 o RFID
Periodic Structures
EMC/EM)
——
S
Modules and Tools
= P

E BN o~ R & e e BH @ C
- =11 B | s | o | s | 2 | = [oom
=R A k= el B :
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Cancel
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 Simulation Setup - Define Template 2 anten

« Select the units for the simulation — “ Next”
« Dimensions: mm, Frequency: GHz...
 Define the frequency range — “Next”

« Frequency from 0.5 GHz to 1.9 GHz

- add monitors for “farfield” at 1.2 GHz

« Name the template — “Finish”

CST Studio Suite

B csTstudio Suite X

‘ SIMUSERV

Create Project Template

MW & RF & OPTICAL | Antennas | Waveguide (Horn, Cone, etc.) | Solvers | Units | Settings | Summary

Please select the Settings

Frequency Min.:

Frequency Max.:

Monitors: O e-field O H-field m

Pelpgat S
Use SEmICoIoNn as a separator to specify multiple values

e.g. 20;30;30.1;30.2;30.3

Z power flow T power loss

< Back WZJ cancel

© SIMUSERV GmbH 2020. All rights reserved.

Create Project Template
MW & RF & OPTICAL | Antennas | Waveguide (Horn, Cone, etc.} | Selvers | Units | Settings | Summary.

Please review your choice and click 'Finish’ to create the template:

Template Name: I my first template I
Solver Units Settings
O] - Dimensions: mm - Frequency Min.: 0.5 GHz

- Frequency: GHz - Frequency Max.: 1.9 GHz
Time Domain - Time: ns - Monitors: Farfield
- Temperature: Kélvin - Define at: 1.2 GHz

Antennas which consist of waveguide elements or which transform energy
from guided form (waveguide, coaxial line} to radiating by a gradual
transition, e.g. horn or conical elements

< Back % Cancel

CST Studio Suite

Create Project Template
MW & RF & OPTICAL | Antennas | Waveguide (Horn, Cone,

Please select the units:

Dimensions: mm 4
Frequency: GHz M
Time: ns X
Temperature: Kelvin X
Voltage: v b
Current: A =
Resistance: ohm =
Conductance: S *
Inductance: H N
Capacitance: F T
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* Create the model: import the cad files antenit =V

. .
 Import 3D file of the basic component
@' [ Background GOHOB- B
| & Material Library ~ ) .
R © New/Edit - LS A s 11 M n ') n M
* Press “Moadeling” Tab — “Import/Export” — click under
B Sub-Project. * | BB untitled 0= @
3D Files * 3D CAD Fg lll M 1/4 11
30 CAD Parsmetric ACIS SAT/SAB (R1 - 2020 10).. l I l O rt H3 D F | e S —_— ST E P(z 03 2 1 4 242)
2D/EDA Files » CATIA V5/V6 (VSRS - V5-6R2020)... p I n 7 I oo
30 Mesh v CATIA VA (419 - 424)..
Export SOLIDWORKS (2003 - 2020).. . .
30 Files v Solid Edge (V18 - SE2020)...
o= | v « Open all cad files saved in the local folder
"R D Autodesk laventor (V6 - V2020)..
[ Lumped Blemerts Siermens N (NX 1 - NX 16991,
% E':W"‘:‘;"";‘fmeg PTC Creo (16 - Crea 6.0).. i
» All components are snown under ,Component” in CST
-G Pons STEP (203, 214, z&z} n
: % ?;T,;mii & IGES (up to 5.3)..
3§ Vokage and Curent Montors VDA-FS (10 2.0)..
B
[ 1D Resuks 9Bl :
T 20/30 Results 3D CAE Import 30 CAD X Navigation Tree x
S o LT Jesea .
* pewer 7, | ceEmEE
AD: P te 201501 il [ Tecable i EI.OI.EQii'l!;ZD STP-Datei =@ 44mm capacttive monapole
Sonnet Model... : ’ =89 cable connection
Feahon nﬁ, " [ holder
HFSS/AEDT.. i [l inner conductor
AWR (14,03).. _" .. a Isolator
Tissue Bibliotheken
Vel Data @ screwt
L ] i (Gl screw2
Dieser PC @ screw3
‘ < - > i a screwd
Nty “cable connection stp” “monapole.stp” <] = % monopole
Datstyp: | STEP Fies C'so: “step) v Hebrechen b @ x3dielectric cel
e i (Gl 1x3metall cell
Fcopy fletoproject | use relatrve path Import sheéts a 2 circular cell
[ scale to currentunit ] import attributes Import hidden shapes a capacitive load
[IRun disgnostc Shaw diagnostc results .. a ground plane

© SIMUSERV GmbH 2020. All rights reserved.
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- Create the model: build dielectric cells 1 antenit &= THEERYV

» Select 1x3 cell — click “Pick Points"— “Pick Face Center”

« Double click the red highlighted face shown as below to pick the center

.
point
N
. A DPickEdge Center
{. Pick End Paint
(8) Pick Face Center
O Pick Point on Circle I}
(® Pick Circle Center
Pick Point on Face

Curves
atled_0* [

Pick Point from Coordinates...
T Ctrl+Shift+M

» Repeat the two steps and pick the
center point on the center hole

@
@
4
&
) @
» @
@
@
@
@
®

Poo0060000000066
Poo000000000000000)
) 000000000000000600
 ©00000006600000000
1090000000000 000000D ]
| $600000000€000000000 |
[ 09006000007 0000©0DOO |
20000000000 00000000
0006600006000 0000ODD]
| 9000000000000 0000 |
| 0060000000000 000 |
A 0000000090060 00D
L 000060000000 OO
L POO0O00000000
L 06000000000 g
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* Create the model: build dielectric cells 2 anten ‘ =IMUSERV

e Select 1x3 cell — click “Transform”"— “Translate...”— “Ok”

Shape Intersection X
e ooy e o The new shape (highighted) [ Transparent
e Traneforn Gl ouch Cancel 44mm Monopole: 1x3 cell angggg@ .y
OpRotate — o et ‘0000006 @'g gg )
- [parametric Detais... o intersects with an old shape ] Transparent 0600600606060
ity Interactive == WmMonopole:grouﬁ plate QQQQQQ@QQQQQQ@ =
- (default) 00000000 EE66
Repetitions = o @@@QQ'QQQ-@@QQQQQQ
Repetition factor: B . Boolean combination 00000C00E6R0BE66
A @ None ©00000066(Cl000E006
Transiaton vector 06000006/CI06E0O06
[] Use picked points [nvert ONone to al gggggggg (CEICTE NN
x: [-10 | ¥: [9.450277 |z [543 O Insert highiighted shape @@@@@@@@ggggggg
o (O Trim highlighted shape .@@'@@@@@@@@j@@@@@@-
Shape center OAddbOthd‘\ﬂJES ©@@ggggggggg@@©© :
| X Yo: 20: O Intersect both shapes '@@@@@@@@@gggg
1 O Cut away highlighted shape Q600000000 E
Change destination '@@@@@ -
Component: Material:
default default lIl = 4

)

« Choose “None” in the “Shape Intersection” window. Now the first dielectric
cell should be located in the middle of the ground plane

© SIMUSERV GmbH 2020. All rights reserved. 20.01.2021 8



* Create the model: build dielectric 3 anten ‘ =SIMUSERV

 Select 1x3 cell — click “Pick Points” e — O 1O
“Pj z el
— “Pick Face Center by e l¢

| [

e Click the “Local WCS"—"Align WCS”, the local WCS is at the center of the
selected cell.

d
o GOHOB T~ Ay =
rial Library ™ B low ca ick Li
& B - £ p Transform Align Elend Boaolean x Curves | Picks Edit History Calculator Parame!
i » o - - - Shaj ls = - - Clear Picks Properties List

4 mm

« Select 1x3 cell — click “Transform”— “Translate...”— check “Copy”"— give 4 in
direction U —»"OK"

* Since the 1x3 cell has a width of 4 mm, it should be shifted both left and
right to generate the other two dielectric cells on the same plane.

© SIMUSERV GmbH 2020. All rights reserved. 20.01.2021 9
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- Create the model: build dielectric cells 4 anten
« Repeat the last step by give “-4”"in  « The same procedure can be
direction U repeated with the metal cells to
« All three dielectric cells are generate the first metal layer
generated on the ground plane « The other option to generate the
first metal layer is shown in the

Transform Selected Object

next folie.

Operation
(® Translate

O Scale

Fcopy  [unite L x | n
Transform unti touch

Precakulate collsion: | Soive
ORotate
O mirror

aaaaaaaa

Repetition factor: 1 =

Rese
Repetitions frrs
==

© SIMUSERV GmbH 2020. All rights reserved. 20.01.2021 10
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¥ & SMUSERY

 Create the model: build first layer metal cells anten it

« Since the first layer of metal cells are 90° rotated comparing with the

dielectric cells and the cell has a height of 3 mm, therefore all three ceIIs A
has to be translated first and then rotated.

e Select all three 1x3 cells — “Transform”"— “Translate...”— “W:3"—="0OK"

e Select all three new cells — “Transform”"— “Rotate...”"— “W:90"—"0OK"

Transform Selected Object

Operation
Meopy  [Junite

(® Translate
Transform until touch
Oscale
Precalculate collision:
Rotate
® [Jparametric

Mirror
®) Interactive

Repetitions

T ]

© SIMUSERV GmbH 2020. All rights reserved.

Transform Selected Object
Operation
Oom Ocopy Unite
Transform until touch
Oscale
Precalculate colision:
®Rotate

Omirror

[Jparametric
Interactive

Repetitions
Repetition factor: 1 ij
Rotation angles

[ORrotate axis aligned

11
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- Create the model: generate all metal cells anten
. ‘ Transform Selected Object
For the 44 mm monopole antenna o = e
there are 11 layers which have a  &I7 memmen  fee [ 1I[]
shift of 90 degree to the adjacent | 5o oww  foml (new | i
layer S = mmm
. e = ) I ] [ (8]
« Generate all 5 layers in one ol e [ [ [
direction o—we——e—— | (LU
- . [T IR
 Select the first layer (the lowest)— | .. & - L] f‘l
“Transform”— “Translate..."— s _— (ﬂtﬁ
“W:6"—"Repetition Factor: 5—5"0OK" | wmwse -

« Repeat the last step by selecting the
second layer in order to generate the
other 4 layers in the perpendicular
direction

12

© SIMUSERV GmbH 2020. All rights reserved. 20.01.2021



i

- Create the model: build the circular cell 1 antenit &= THEERYV

* The circular cell is used to connect
the capacitive load.

» Select the circular cell — press
“Align” — select the bottom of the
circular cell — select the face of
the middle cell on the top layer —
press Return on keyboard

© SIMUSERV GmbH 2020. All rights reserved. 20.01.2021 13



. Create the model: build the capacitive load plane antenit = V-1

« The same procedure will be repeated as for the circular cell, select the
object and then align two faces so that the capacitive plane will be located
on top of the circular cell

« Select the capacitive load — press “Align” — select the bottom of the capacitive
load — select the top face of the circular cell— press Return on keyboard

e - —_—

 Select the capacitive load — “Transform”—
“Translate..."— “Z:45" — “OK"

14

© SIMUSERV GmbH 2020. All rights reserved. 20.01.2021
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* Create the model: add connector anten ‘ =SIMUSERYV
» Select the cable connector— click « The inner conductor of the cable
“Align” — pick both face of the cable should go through two 1x3 cells at

connector and bottom of the ground

plane — press return on the keyboard
o, A Es e

5 Moddy Local
FIe Transform | Align ean
~ >
T r . - (@ Shape Took

the bottom of the antenna.

 Select here “Insert highlighted
shape” so that the inner conductor
will go through the cells.

Took

onogole_t4mm® 0 Align (Ctrl +Shift+A)

ﬂ Al the selected
objects

.| Shapelntersection X

[ ?l I h! | The new shape (highlighted) [ Transparent
| ‘ cable connection:inner conductor
] ey .
‘ . | intersects with an old shape [Jransparent
| 44mm Monipole:diele 1x3 cell_2_1

N
h‘- { i“‘ f&‘l I
i e TP
By \4_‘.’_. 1 ¥ y ! ol ‘
: BN PR o g
LE b has B
4 art r = f
’L“"z'“ 4 8P & {L[h-. (FE
iy B ‘lh.!‘ -l}
© SIMUSERV GmbH 2020. All rights reserved. 15
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- Define the material property 1 anten'it & SIMUSERV

Components | Material_

« Applied materials are listed in the table right

. _ . Ground plane, Circular cell Nickel
- Step 1: generate the materials by right click of Capacitive load
“Materials” — click “New Material..." Cable connector (exclusive isolator)
* Step 2: Given in the opening window “Material Dielectric cell, isolator (cable) £=2.6

name: dielectrikum” — “Epsilon: 2.6” — Color grey

o E— 1 * Step 3: Repeat step 1 and select “Load from Material
= b‘“‘“'_ HO06- : it b [ = . . . .
e R i e e Library..."— check “Use filter” searching “Nickel” — “Load”
—— E:;:"‘:E‘;l SSeln € Foa Hoad = oad from Material Libra . .
e T — “| « Defined materials
r:'"d Imp P v - & Fluse fiter - Material: [ pickel ] Type: [<al> | Attrbute: [ <al> | o
= . B e are all shown in
28 ] [ : g M = _ el Lessy .
e ——— i | menu “Materials”
= E S =@ Components
(] Oraw a3 wirelrame [ ow outine display i Losd & =
Elid aterial Borary : — E- " &:@ 44 mm MOnipOIe
:35.'3'3 L@ Groups
H B - g (2
E::‘:: : ro:::smrrTm ‘ - @ default
8 irermes S | . @ dlectric cel
. O ] . - @ Nickel
= e il e -:“:E:""“’"s"""' :«t:-:::e: = Default ~| Tpr::oesmwmauc ) a PEC
é;&:ﬂw’?&mmm &im;ﬁ'::mm . ' Vacuum
'SR s T . g Eaces
% i - - = i urves

© SIMUSERV GmbH 2020. All rights reserved. 20.01.2021 16
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- Define the material property 2 antenit & =TMHEERV

 Drag all the components to “Materials — Nickel”

* Select all three dielectric cells and drag them to “Materials — dielectric
cell”

e Since the material properties are already included in the CAD files, by
right click on the corresponding materials, the material will be

updated.

By clicking on the object, the
4 corresponding material

properties are shown in the

information box.

44 mm Monipole:1x3 cell_1_1_4
Material Nickel

Type Lossy metal

Mu 600

Electric cond. 1.44e+07 [S/m]
Rho 8900 [kg/m*3]
Thermal cond. 91 [W/K/m]

Spec i heat 450 [/K/kg]

Diffus 2.27216e-05 [m*2/s]

vongsmess riovonecs (A )‘///!#/iu

© SIMUSERV GmbH 2020. All rights reserved. 20.01.2021 17
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- Specify the boundary antenit ="

« Go to the Tab “Simulation” — press “Boundaries” — select for all
directions “open (add space)” —"OK"

« The boundaries are added around the model

odeling Simulation 5t g V
: - li w w \ '; f'q“: Boundaries  Symmetry Planes
Backgro Field Im
— Waveguide Discrete Plane  Lumped
a7 hﬁlnﬁ Port Port* Wave Element~ ” Field So E] Appfy in all directions
" (3 Boundaries X B Monopols Xmin: lopen (add space) v l Xmax: Iopen (add space) v ‘
Specify boundary and ‘
symmetry conditions Ymin: ‘open (add space) v \ Ymax: |open (add space) v l
@ Groups
; :::“ Zmin: lopen (add space) v ’ Zmax: |open (add space) v l
CA Curves
. {1000 S/m Open Boundary...
OK Cancel Help
© SIMUSERV GmbH 2020. All rights reserved. 20.01.2021 18



* Define the port

P

\V 4
aﬂteﬂ 1 ‘SIMLISEF\’V

« Go to the Tab “Modeling”
press “Picks” — select “Pick
Faces” — select the face on
the cable connector shown
right

l

© SIMUSERV GmbH 2020. All rights reserved.

« Go to Tab “Simulation” — click Waveguide
Port — an orange frame will be shown up
and a window of setting up for
waveguide port — default setting is fine,
press "OK"

d Waveguide Port x B
= A Smcaton IR ’ ) General
R LA R =
B8 Background {3 F Field Impont ® Current Q ) Eel It
- Discrete Plane  Lumped Field O Label: Aty
(P Boundaries | Pot | Port- Wave Bement- J¥ FiekdSource  Monitor !F-eld"'._ - z an preven |
Sﬂtw?; Swr(txnndLb!: - — Ot B Nt nee |
""‘"“’“ Waveguide Port Monopole_44mem g = Q’ Text size: ']
1 ﬂ Define waveguide [Jtimit text size to port area
 tomm b ports !
O catloconnactzn N S SR AW Fi05S Fossbo:
holder Cooednates: OFree  OFullplane @ Use pidks.
e condcte s (35 - (85 some (5] 4[5
o o 1758 - 0] ome (4501 45|
s a N
wrewd >
) ) Reference plane
-;_g"'“',___ 9 P, e C—
G4 Faces i { ' Mode settngs
\ O Mt port Nember of medes: _
D : Defneprs.. | : 4
b e
) - {]  Omonitoronty
Limoimnns o
% " Define Lines... |
Description Q =

20.01.2021 19
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- Setup the mesh : global properties 1 = .52 anten

Mesh

~
NV & SMUSERY

 Global properties define the global meshing by limiting maximum cell and

minimum cell.

Mesh Properties - Hexahedral

Cells per wavelength: l 25 = | l 10 = Cancel

[[JUse same setting as near to mode| Apply

VCelspermaxmoderoxedge v |10 = ll
[[Juse same setting as near to model -

Update

Minimum cell

Use same setting in all three directions Help

Statistics
Smallest cell: Nx:
[0.45 | [113 |

Largest cell: Ny:
[ 15.6015 | [113 |
Number of cells: Nz:
[ 1,086,240 | [8s ]

X

et T
Near to model:  Far from model:

Fraction of maximum cell near to model v |15 e

e Give the value as shown in blue box

© SIMUSERV GmbH 2020. All rights reserved.

« Maximum cell can be defined by no. of cells
either within one wavelength or within the
largest box edge. Otherwise, the absolute values

can be given for maximum cell. e

« The meshing is discussed in two regions, namely
“near to model” and “Far from model” which
helps to reduce the total no. of meshing cells.

« When the box “use same setting as near to
model” is checked, the same dense of mesh will

be applied inside the entire computing domain

MNear to model: “from moded:
= = B

1] Use same 85 nesr to model

20
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& - o SIMUSERV

- Setup the mesh : global properties 1 = .52 antenit &
e e | » Two options are available to define minimal cell
e Near tomodel:  Far from model: m
Cells per wavelength: [25 (] 10 = Cancel

[(Juse same setting as near to model Apply .
Cells per max model box edge v ’10 (= ’1 - Absolute valuein x, y, 2

gUsesarnesettir\gasneathmodel — . Lo
i — | < | ¢ Instead of using the absolute value, minimal cell

r————— = is calculated by division of the maximal cell to

soms the given value, larger the given value, smaller
o e | the minimum cell.
S - | « Give the value as shown in blue box
[ 1,066,240 | [8s |

« Statistics the overview of the total meshing is summarized, where the size of
the smallest cell could be critical in terms of the simulation time in case the
simulation is running using the time domain solver.

21

© SIMUSERV GmbH 2020. All rights reserved. 20.01.2021



« Setup the mesh : local mesh properties 1 anten
» Local mesh can refine the mesh for relatively small T -
component in the model without increasing the total §= | e
mesh cells , R ——
gm W Show Ctrte Shift

* By right click on the component the local meshing can be
performed to a single component. >

Oemensons Separate Shape

By Transform CrrdeT
Fafield Sources 8 wign CtrieShift«A
Change Component

+) [ Exctaton Sgnds Change Group

P Rename F2
423 Copy CereC

* A new folder will be created under “Mesh Groups”. In :
case the same setting need be applied to other SE 0 ooiromao

B Local Mesh Properties.. b

components, simply add the corresponding component e e

@ Ecn Properties

under same subfolder of the mesh group by “drag-and 78 @@ e

n @ 1§ Excluded from Bounding Box
drop”. & 58 M Grups
E}.N meshgroup1
. -9 cable connection
i ‘- Gl inner conductor
E-BES meshgroup2
=8 cable connection
‘e [l Isolator

© SIMUSERV GmbH 2020. All rights reserved. 20.01.2021
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« Setup the mesh : local mesh properties 2

» For this model local meshing is carried |

out for inner conductor as wall as the
isolator.

» Right click on the “inner conductor”—
select “Local Mesh Properties” — select
“number of cells across object” — give
in 3 for all directions — “OK”

» Repeat the step to the “Isolator” giving
the no. of cells across object by 15.

© SIMUSERV GmbH 2020. All rights reserved.

\V

anten

‘ SIMUSERV

Name:

|cablecomecﬁon:'nnercondtm

[4 Consider for simulation
[ Consider for bounding box
Mesh group:

|meshgrouo1

Automesh and simulation settings
[ Consider for refinement
4 Material based refinement
Snapping settings
Consider for snapping
Mx-plane [ Y-plane ] z-plane
Edge refinement settings
[CJuse edge refinement factor 1
Volume refinement settings
Refine:
Interior and around boundaries v
Step width in x, y, z using:

Number of cells across object v

33

[A Use same setting in all three directions

Extend around boundary in x, v, z using:
Absolute value v

o o

[A Use same setting in all three directions

Name: [ oK
| cable connection:Isolator

Cancel
[ Consider for simulation
[ Consider for bounding box Apply
Mesh group: Update
[meshoroe? °] [

Automesh and simulation settings

[~ Consider for refinement

[ Material based refinement

Snapping settings
Considefformmphg

Mxplane [yplane [zZ-plane

Edge refinement settings
[Juse edge refinement factor 1 =

Volume refinement settings

Refine:

Interior and around boundaries s
Step width in x, y, z using:

Number of cells across object v

4] Use same setting in all three directions

Extend around boundary in X, y, z using:
‘Absoluhevabe Wi

o

[AUse same setting in all three directions

20.01.2021 2
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« Setup the mesh : modify the model antenit ="V 2FRY

 To reduce the simulation time the
model can be modified by merging the
middle cells to one piece.

 In this case the inner details of the
structure will not be considered during
the simulation. Since the current flows
through the surface of the model, this
wouldn't affect the result.

‘7 ) &Y Bend Tools ~ V
B B Vosty Loty * s
. (B Shape Tools * .

Boolean Operations
)il Add

P Subtract
@ Intersect

B Insent

Impnnt

1| Intersections

 Select from the 4th layer until the layer
under circular cell - “Modeling”,
“Boolean” — choose “Add”

intersection Check Settings...

© SIMUSERV GmbH 2020. All rights reserved. 20.01.2021 24



e Start the simulation

File Home Modeling Simulatio

cess Jiew
@ Freguency ‘] @ w \ h"Sg al ~

&l Background
£ : Waveguide Discrete Plan Lumped

(5 Boundaries Port Port~ Wave Element~ ﬁF eld Sou

Settings Sources and Loads

« The time domain solver is already selected by the

template.

e Go to the ribbon “Simulation”
“Accuracy”: -40 dB

 “Accuracy” gives the stop criterium for the
simulation, when the energy decay to -40 dB, the
simulation stops with very accurate result.

© SIMUSERV GmbH 2020. All rights reserved.

[@] Voltage Monitor
[ Current Monitor

H 4l Optimizer
F. W
etup

i X Pick Points ~
icks

anten

L
(=

ion Electrical
Check Connections

Check

— “Setup Solver” —
— “Start”

Time Domain Solver Parameters

Sobver settngs

Mesh type: AcQuracy: -=-
Hexahecral v [0 v Close
[[] Store result data in cache Aoy
Strmulaton settngs Optmizer...
Source type: | Al Perts «| [Jinhomogeneous port

accuracy erhancement Par. Sweep...
Mode: - «  [Ocaiadste port modes only

Superimpose clane wave Accsleration....

ex0%3%0n
Sparameter settings
[[INormaiize to foced impedance Sparameter symmetres
0 Obm SParameter List Help
Adsotrve mesh refinement
[] Adapte mesh refrmment Adsptive Propes bes
Sengtrty analyss
[Juse sensitvity analysis Properses. ..

20.01.2021

‘ SIMUSERV
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et SIMUSERV
 Results(1D): S parameter anten'it &

@
. . . . @ SPaancten
« Open “1D Results” in menu, the reflection s11 is saved in the Lo s
subfolder “S-Parameters” %;ﬁ:’,
- atenals
« Comparing with the measurement results (left below), s11 from the , 2% 5ers
simulation (right below) shows good agreement. I T
Capacitive Loaded Monopole Antenna - 44 mm height S-Parameters [Magritude]
S11 9 Eor —s1,1
0
2
-4
= © o
S )
& .10
-12
-14 i
-16 & o ~ - - - - = -16 ; ; ; ; + : + + ; ; 117 1:3 s
8 E 8 g § 3 E § 05 06 07 08 09 1 F‘]:;ueify/é.:z b4 1.5 16 1 d i

Frequency [MHz]

© SIMUSERV GmbH 2020. All rights reserved. 20.01.2021 26



* Results(2D): Far

field results

« The radiation pattern in different plane can be calculated and

shown in 2D plot.

 Go to ribbon “Farfield Plot” — select “1D","Ploar” e | 87

» The E-Pattern shown on different plane is controlled by ===~
selecting the corresponding cut angle on the menu bar

E-Plane Normalized Radiation Pattern
0
345 o 15
330 . 30
315 A 45
300 60
285 75
270 90
255 105
240 120
225 135
210 150
195 165
180

H-Plane Normalized Radiation Pattern
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Cut Angle: 90 E-pattern
Constant: | Phi - Linear Scaling
Resolut caling

Farfield Directivity Abs (Phi=0)
0

Farfield Directivity Abs (Theta=30)
0

330 — farfield (f=1.2) — farfield (f=1.2)

30 330

90

210

180 Frequency = 1.2 GHz
Main lobe magnitude = -0.00813 dB 180 Frequency = 1.2 GHz
Main lobe direction = 90.0 deg. Main lobe magnitude = -8.49e-07 dB
Theta /degvs. dB  Angular width (3 dB) = 94.5 deg. Phi / deg vs. dB Main lobe direction = 47.0 deg.
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« Results(3D): Far field results antenit & =TMHEERV

 The far field distribution can be demonstrated also in 3D. As shown
below the absolute value of directivity is displayed as well as some

other predefined evaluations can be directly selected and =
demonstrated.

Resolution ar| Realized Gain

« Another opportunity for postprocessing is
using “Result Template” where lots of
evaluation are available and achieved in
several categories.

Template Based Post-Processing X
farfield (f=1.2) [1] General Results
Type Farfield
Approximation enabled (kR >> 1) Farfield and Artenna P = =
Component Abs
Output Directivity 2D and 3D Field Results
Frequency 12 GHz - Farfield and Antenna %
Rad. Effic. -0.4443 d8
Tot. Effic. -0.6934 dB General 1D
Dir. 1,597 dBi MRI Toolbo:
Misc
Optical
S-Parameters
Themal
Time
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