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Outline

- The presentation shows step-by-step guidelines to set up a simulation of basic
microstrip patch antenna in InventSim simulator:
- Drawing the structure with design parameterization
- Setting boundary conditions
- Adding a port
. Setting meshing parameters
. Setting frequency sweep
- Running simulation
.- Adding postprocessing tasks to calculate radiation pattern and antenna parameters
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Final project

Guide_patch_antenna_simulation* ~ X InventSim
Solution
P Simulation - - - 'l + - & | ] + ds
L. Optimization - S 6O
Paste
L. Tuning -
Project v & [ scene + - RectPlott s g
= Objects - P N g
= [ substrate ®g L~ RectPlot1 3
|- [ createsox 7
= [l Feed =@ e B z
| [ createRectangle 1 \\ -2 e
+ [ Patch | ~ g
=@ air | e 4 g
| - createsox 4 =
= [l pon Y| - . )
[ createrectangle - g
= Il Rectangle3 @@ /,»/ -8 3
CreateRectangle o 2
= Coordinates = “10 E]
=\, Global system L =
=1 System1 12 3
. System2 ]
= Ports 14
L= 1) Lumpedpontt ix y *
= Boundary conditions 16
ol perfect 1 W = Simulation: db(S(1,1)(1,1))
First Order ABC1
P!;EC:H:” 240 242 244 246 248 250 252 254 256 258
= Meshing Frequency [GHz)
L @ MeshRefinementl
= Data visualizations [ RectPior2 X v
Ll Mesn &>
- y R&aﬂ?lﬂ!ﬂ
Par -1 7.600
N e
. 5
. e
\
\\
0

Goal: Draw a patch
antenna and solve

|./—ﬁa.namn5u1umn1: db10( (abs(FarETotal(1,1))*2)/60) @Phi=8 deg 2.5 GHz

for S-parameters

(]
Variables Al Messages LY Jobs >0
L]
4| @ @ T+ usedby: | an v| 3=+ | [search = © 0Erors | OWamings | ) 11 Messages Name Progress  Elapsed time

Name Expression Value Optimizable  Min. Max.
Box X 120 ] 0 0 -
Box_ Y 120 O o

-150 -100 -50 o 50 100 150
Angle [deg]

0 abject(s) selected &

Box Z 16 1 O 0 [}

InventSim: Electromagnetic field simulator for RF/microwave/mm-wave & THz component design. ©2024 EM Invent. All rights reserved.
EM Invent sp. z 0.0., Trzy Lipy 3, 80-172 Gdansk, Poland. Company registration number 0000277738




Drawing the substrate

- Run the InventSim simulator and create a new project.

- In the first step we draw a box to model substrate size of 140 mm x 120 mm X
1.6 mm. Select "Box” tool from the Drawing ribbon:

o Sphere

B Cylinder (L) Torus

i Cone

[ g ol

. Then choose the first corner as point (0,0,0) and accept it:

Choose the starting point: X 0 mm Y 0mm Z 0mm Coordinates | Cartesian 9].4

« And box size of 740 mm x 120 mm x 1.6mm. We can parameterize the design
on the fly, entering box dimensions as "Box_X=120mm", "Box_Y=120mm",
‘Box_Z=1.6mm" and accept with Enter key:

Choose base dimensions: XDim Box_X mm YDim Box Y mm ZDim Box_Z mm QK
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Drawing the substrate

- When we use the expression “Name=value” at the input, the design variable
Name is instantly added to the list of parameters.
- You can either add variables upfront or define them on the fly!

m D o Variables - q
Select + |Con tO ‘ g (@ ?‘ Used by: | All - ::‘ Search E:‘
add the Va rla ble tO . xName — Expression — Value Optl'rln:ilzable . Min. . Max.
the project By 0 O o o
Box Z 1.6 1.6 | 0 0

- In our case three variables are added to the variable list: Box_X, Box_Y and
Box_/
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Drawing the substrate

- Inthe 3D view we will see the box representing the substrate, and the item is
also added to the project tree
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List of objects on
project tree

Editable properties
of selected item
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2 dimensi on
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Drawing the substrate

- Next, we add to our project a new isotropic dielectric material with dielectric
relative permittivity €, = 4.4

- (o to the "Project tree — Materials — User defined” and invoke context menu
with right mouse button click. Add new isotropic material.

Parame ters ~ 0
= Materi.als_ 4 General -
i=Built-in Marme Materiall
- WVacuum T crtromic
- Perfect conductor yee o S
- Teflon RelPermittivity 4.4
- Aluminum RelPermeability 1
- Bra Conductivity 05/m
- Bronze H " 2 DiellossT: t 0
Copper New material “Material e A L
- (zallium arsenide "o agrossiangen
- Coid 1" is added to the Frequency 10 GHz
- User defined - o . . USEDEb:"EMG’dEI l:l
& Settings Add [ Thowopic library. You can edit its RelPemitiiyC |1
Activate Gyromagnetic . . . .
properties, including RePermicivinf 1
RelaxationTime 0 ns
name, value of « View
L Paste
= cyyc. - Color
X Delete permittivity or loss ey 0% o -
Select All Ctrl+A4

tangent
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Drawing the substrate

- To assign the material to the box, select the box from the objects list, click right
mouse button, select ,Set material..” from the context menu and select
Material1” from the list of available materials:

€ Seclect material

WVacuum
a {:;‘.j%uﬁm{‘l T—- 1 Perfect conductor
[ c Set material... Teflon
= Coordinates Export to file Aluminum
ﬁ Glok e , ‘ Brass
Ports . Bronze
Boundary co Set boundary condition k Copper
Meshing Set mesh operation . Gallium arsenide
Gold
Materiall

QK Cancel
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Drawing the feed line

- To draw the 2D object on the top of the substrate we need to add a new local
coordinate system

. Select the ,Add coordinate system” icon and enter the location:
o B (BB

o

¥ Add Rlove Rotate ‘ Add coordinate system at: X 0mm ¥ Box_¥/2 mm Z Box_Z mm Coordinates | Cartesian

Plane  Plane Plane

Coordinates

- The new local coordinate system “System 1" becomes active.

= Objects - . You can easily
7@ s Matenall @@ V switch between
- Crestetox coordinate

= Coordinates ﬁ A\ > ) _
= _L, Global system g systems defined in

1 system1 ' the project
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Drawing the feed line

- Now we create two new design variables (L_feed=50, W=3.04) and draw
microstrip line feed as a 2D rectangle object on XY plane starting from point
(X=0; Y=-W/2) with dimensions XDim=L_feed, YDim=W.

t1* v X

584000 0e e

Box Cylinder Cone Sphere Torus |Rectangle Circle Ellipse Plyg

Draw a rectangle
Drawing 3D

b Choose the starting point: A 0 mm ¥ | -W/2 mm Coordinates Cartesian OK

SN

Choose base dimensions: XDim L_feed mm ¥Dim W mm (8] 4
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Drawing the feed line

- We should see the rectangle on the top of substrate, as shown here:
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» e
g - /7. R
E 7 N
P .
N ~ A 50mm x 3.04 mm
_~ rectangle
- g representing the
e -8 ) . .
e : microstrip line feed
L L Width W=3.04mm
4 @ @ T+ usedby Al | 8= | [search = OEmars| | A 0Wamings | 0 Messages Name Progress  Elapsed time
e S ’ corresponds to 50 Ohm
— = microstrip line on this

substrate
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Drawing the patch

- To draw the radiating element (patch) we add a new coordinate system at
(X=L_feed, Y=0, Z=0),

Parameters

4 General

= Coordinates Name System?2

it 4 Geometr
=+ _~, Global system y

1 Relative to System1
= systemi ) . 0 v
P sﬁtemz ¥ Origin L_feed mm; O mm; 0 mm
XY_Angle 0 deg
XZ_Angle 0 deg
YZ_Angle 0 deg

- Then we add two new variables (W2=37.23, L2=28.05), defining the size of the
patch =

g8 @ @ | Y~ |Used by: | Al v | 8=+ |Search

Name Expression Value Optimizable Min. Max.
Box Y 120 120 J 0 0 -
Box Z 16 16 O o 0 Note: One can define the variables on the fly
w 204 o 0o 0 or skip the design parametrization entering
teed > v = N LA the numeric values when drawing objects.
w2 37.23 37.23 ] 0 0
L2 128,05 £ 28.05 [ ] 0 0
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Drawing the patch

- Now we can draw a second rectangle shape starting from point X=0; Y=-W2/2
with dimensions XDim=L2, YDim=W2

t1* v X

38400 H 00

Box Cylinder Cone Sphere Torus |Rectangle Circle Ellipse Polygon

. I Draw a rectangle
Drawing 3D -

SR

Choaose the starting point: A O mm Y -W2/2 mm Coordinates Cartesian oK

SN

Choose base dimensions: XDim L2 mm ¥Dim W2 mm Ok
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Drawing the patch

- We should see the patch in the 3D view window:
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Drawing the patch

- TIP: It is good practice to rename the objects to give them clear, self explaining
labels

“ s Rename the drawn objects to

Coordinates
=, ., Global system I{} n o 1)) I{} )]
g Substrate”, "Feed” and "Patch
A System2 ) )
Ports
Boundary conditions .
respectivel
Data visualizations °
| Materials
(2 Built-in
i"Vacuum
i--Per‘fectc ducte
i"'Teflon
i**AIuminu
i"'Brass
i**Bronze
i"Copper
- Gallium arsenid
Gold
Parameters >
Gel |

Number of solids

Volume

Name of the object can be
changed in object properties list

Length
Number of holes

Curve type

4 View
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Drawing the patch

- A similar procedure is applied to draw two rectangular objects that will be
subtracted from the patch to create matching slots

Add two new variables (W3=2.5, L3=9.075) and draw a rectangle. Starting from point
X=0; Y=W/2 and dimensions XDim=L3, YDim=W3.

Draw second rectangle on the opposite side: XDim=L3, Ydim=-W3; Starting Point X=0,
Y=-W/2.

Newly added “Rectange1” and
“Rectangle2”
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Drawing the patch

- Select objects to subtract. The order of your selection is important. In the
project tree and select "Patch,” hold SHIFT key and then select two newly
drawn objects "Rectangle1” and "Rectangle2”.

cts
IE}@ Substrate Vacuum @@
L) createB

i= [ Feed @H
|- CreateRectangl

=[] Patch <
- [ CreateRectang

i= [ Rectanglet >H
.~ CreateRectang

(= |:| Rectangle2 @ H

. Execute "Subtract” operation
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Drawing the air above the antenna

- Activate "Global Systems” as an active coordinate system
- double click or right click and “Activate”

= Coordinates

= ﬁ Global system
= ﬁ System
L, System?

- Add new variable VacuumH = 38

- Draw a box. Starting point set as X=0, Y=0, Z=0 and dimensions as
XDim=Box_X, YDim= Box_Y, ZDim= VaccumH

- Rename the object to “Air’
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Setting the PEC boundary condition (perfect conductor)

. Select objects "Patch” and "Feed”

- Click the right mouse button on Scene and select ,Set boundary
condition"—"Perfect E”

Pick cbjects

Pick solids 5
Pick faces F
Pick edges E

Set material. New boundary condition

Set port

[ [etoounday congion |+ |_perea ] is listed in the project tree

\El'(:\ Global system
EI',_L, System1

ﬁ System2
Set mesh operation 1 4 PerfectH 2 Ports
Show mesh Lossy conductar... [= Boundary conditions

ie |E
First Order ABC [ perfect £1
Meshing
Data visualizations

Show boundary conditions
B e Lumped RLC circuit ]
Show field = Materials
Show radiation plot =+ Built-in
Hide all data visualizations
Decompose

Zoom to all

Zoom to objects

Cut Ctrl=X

cosy Alternatively, we can
Paste

. o enforce lossy conductor
s o surface (like copper)

3 [F oy %
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Setting the ABC boundary condition (radiation)

- The default boundary condition on the outer surfaces of the domain is PEC
(perfect conductor)
- If we draw a vacuum box, its walls are treated as PEC
- We must change this condition for antenna simulation
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Setting the ABC boundary condition (radiation)

- Absorbing boundary condition (ABC) simulates open space.

- Click the right mouse button on Scene and select ,Pick faces”

. Select the top surface and 4 sides of the "Air" object and define an absorbing

boundary condition on them (Context menu — ,Set boundary conditions” —
,First order ABC").

- New boundary condition as added to the list: o
4 General
= Boundary conditions Name First Order ABC1
- [l Perfect E1 Is enabled
E First Otrder ABC1 ‘ 4 Parameters
Meshing Type First order absorbing
B Data \{isualizations 4 Objects
" it . Selecting a boundary . Artop?
condition displays the - Ai TopXY
affected surfaces : S
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Adding a lumped port

- Set "System1” as active coordinate system.

. Select YZ Plane in Coordinates panel
— We will be drawing on the YZ plane

- Draw a rectangle representing port. Starting Point: Y=-W/2, Z=0; YDim = W,
Zdim=-Box_/

- Rename the object to "Port” Result: a rectangle

placed between the
feed and the ground
plane
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Adding a lumped port

- Select an object representing port in the project tree and click right mouse
button on Scene. Click “Set port” and select "Lumped”

Pick objects 0]
Pick solids S
Pick faces

Pick edges E

Set material.. 4
| I Set port ] TEM mode
Set boundary condition 4 TE/TM mode

Set mesh operation 3 General waveguide

Show mesh | I |L“mP'Ed
Analytic.. 2 3

Show beundary conditions

Export mesh...

Show field

Show radiation plot

Hide all data visualizations
Decompose

Zoom to all

Zoom to objects

&  Cut Ctrl+X

53 Copy Ctrl+C

4 Paste Ct

X Delete Del
Select All Ctrl+A
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Adding a lumped port

« On the left in the port "Parameters” window we must add mode and assign
voltage for each conductor:

Parameters
4 General
MName
Type
Face
Calibrate
4 Excitation modes
4z
Ref. impedance
4 \oltages
#1
#2

Reference plane shift

LumpedPort1

Lumped

Rectanales (Top
ectangles (Top

[]

50 Chm

1V

oV

0 mm

v 1

Lewvel)

X Lumped port acts as a voltage
gap, it means that the port
imposes a specific voltage

difference (gap) between two
conductors in the simulation

m InventSim: Electromagnetic field simulator for RF/microwave/mm-wave & THz component design. ©2024 EM Invent. All rights reserved.

EM Invent sp. z 0.0., Trzy Lipy 3, 80-172 Gdansk, Poland. Company registration number 0000277738



Isolating port from the ABC

- The surface of lumped port collide with the radiation boundary condition (ABC)!

- To isolate the port, we draw an additional rectangle surrounding the port, and set
the ‘Perfect H' boundary condition on it (Perfect Magnetic Wall, PMW)

E»— D Port @«
D CreateRectangle
= D Recta —
D I Set material...
= Coordinates Export to file
5 LS Setvoundary conitr ] [peea | A rectangle size of 12mm x
= Ports e Set mesh operation 4 | Perfect H | . .
B ow] | svoumen 6mm is added in the port plane

= B:oumdary e Show boundary conditions First Order ABC . ( )
Hord e mped A et / and assigned the ‘Perfect H

= Meshing Show field
’ Meshl Show radiation plot bO U n d a ry
= Data visualiz Hide all data visualizations
=) Mat?rials Decompose
= Built-in Zoom to all
L mvec Zoom to objects
Parameters % cut Ctri+X
4 General 53 Copy Ctri+C
Calculate
Name ) | Paste
Owner ) el I
e Select All Ctrl+A
Number of solids 1
Volume 0
Curve type
Surface type Plane
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Setting a frequency sweep

- Open “Simulation” panel on the right (1) and right click on the “Frequencies”
part (2). Then click Add (3) to add a new frequency plan

Simulation

Solution | Mesh

UOIE|NWIS

Frequencies

3

FrequencyRange1 4 General
Name FrequencyRange1
Add 2 Minimum frequency 24 GHz We add d frequency Sweep from
2.4GHz to 2.6GHz and 101

Maximum frequency 2.6 GHz
& Cut Ctri+X

=3 Copy Ctrl+C
Paste Ctri+V

=2
X Delete Del

Number of points 101
Step size 0.002 GHz

frequency points

Buun| uolezLuuthllssa:ro,ldlsod

Solver location
® Local

Remate
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Setting a frequency sweep

- The rest of frequency sweep options remain unchanged, as we will use the
Direct solver and Fast Frequency Sweep

Solver type Solver options
(® Direct solver [ ] Use mixed precision
() Ilterative salver Base functions order: | Second v

Maximum iterations 200

Tolerance 0.001

Frequency sweep
® Fast
[ ] Marrow-band
Frequency
* Auto
Manual 1 GHz

(O Interpolating

Max. iterations 50
Tolerance 0.001
() Discrete

Solution data

Frequencies at which solution data is stored
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Setting a frequency sweep

- We can select one or more of frequency points to save the fields for further
postprocessing (for example radiation pattern calculation)

Solver type Solver options
(® Direct solver [ ] Use mixed precision
O Iterative solver Base functions order: | Second
Maximum iterations 200
Tolerance 0.001

Frequency sweep
® Fast
[ ] Marrow-band
Frequency
* Auto
Manual 1 GHz

(O Interpolating

Max. iterations 50
e - Click ‘Choose’ button to add a
frequency 2.5GHz to the list of

Solution data

Frequencies at which solution data is stored Saved fleld SO | Utlons
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Meshing options

- The global meshing options can be found in the "Mesh” tab of “Simulation”
panel

Simula‘tion G i e e e e e e e e e e e o e e e e e e e e e e e e e e e e e D D i e e e e e D P P B D D I i B e e e e D P P e o D i B e e e e D D D

Solution

mmeeeeemmsmn  © Here we define the maximum mesh size

uonenwI§

Maximum mesh size Curved edge meshing | Normal *~ @
3 — enter 3mm
Grading Mormal “ Line edge meshing Mormal “ 2
]
[] Adaptive meshing 3
Frequencies o
=
3
g
=
3

InventSim offers an option to activate
adaptive meshing, which iteratively

refines the mesh while monitoring the
convergence of the results at a

Accuracy 0.05 Maximum iterations 5
- _ o selected frequency
Problem size increase 20 % Converged iterations 2
After fail action Use last mesh
Status Mot converged Clear
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Meshing options

- To improve the accuracy of the results, one can define a local mesh refinement
In the critical areas, where the high field variation is expected.

Project oo
= Objects
I:E*'@ Substrate
@ CreateBox
I:E" |:| Feed
D CreateRectangle

S 1 RectPlott

/[ Patch

= [ Air

@ CreateBox

= [ Port

D CreateRectangl

Set material...
Export to file
Set port

Set boundary condition

m Scene

To additionally refine the mesh on the

= |:| Rectangle3
D CreateRectangl

Set mesh operation

patch and feeding microstrip line, select

Refinemen it

= Coordinates
I'E}-,'\, Global system
I'E\-(L‘ System1
,\, System2
= Ports
3 1) LumpedPort1
= Boundary conditions
L[l perfect E1
i [l First Order ABCY
[l perfect H1
Meshing
Data visualizations
= Materials
|;E>— Built-in

Parameters

X [F i %

Show mesh

Show boundary conditions

Export mesh...
Show field

Show radiation plot

Hide all data visualiza

Decom pose
Zoom to all
Zoom to objects
Cut

Copy

Paste

Delete

Select All

tions

Ctrl+X

Ctrl+C

Ctrl+A

Deformation

Definition to existing deformation

N
\

both objects, invoke the context menu, and
select ‘Set mesh operation — Refinement’
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Meshing options

- A new item "MeshRefinement1” is added to the project tree in ‘Meshing’

section.

Project
=l Objects
= () substrate
@ CreateBox
I‘j:'% [] Feed
D CreateRectangle
I':E- D Patch
EJ-@ Air
@ CreateBox
= [ port
. [ CreateRectangle
= D Rectangle3
D CreateRectangle
= Coordinates
I":'}-,:\‘ Global system
E\--,L‘ System1
n System2
=l Ports
28 1) LumpedPort1
= Boundary conditions
[l Perfect E1
@l First Order ABC1
‘[l Perfect H1
= Meshing
i MeshRefinement1
Data visualizations
= Materials

AT AIIEERES £ S

4 General
Name
Is enabled
4 QOperation
Maximum length
Relation
4 Objects
#1
#2

-1

Materiall <@

<@

@H
Vacuum <@ @

<H
<@

| N e
R ]
R

I Resulting non-uniform mesh

Here we set the mesh refinement to 0.5mm

MeshRefinement1 On the edges Of the Objects

0.5 mm

On edges e

Feed (TopLevel)

Patch (TopLevel)
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Verifying boundary conditions

- Before we start simulation, it is recommended to verify the boundary conditions
defined in the project:

Use ‘Cut View' option to look
inside

Pick faces

Y Pick objects o
Pick solids S

Pick edges

Set material...

Set port
Set boundary condition

Set mesh operation

Show mesh

Show boundary conditions

Export mesh...
Show field

Show radiation plot

Hide all data visualizations

Decom pose

Zoom to all

Zoom to objects
it
P!

& Boundary conditions are
shown in different colors

Paste
/A | Delete

InventSim: Electromagnetic field simulator for RF/microwave/mm-wave & THz component design. ©2024 EM Invent. All rights reserved.
EM Invent sp. z 0.0., Trzy Lipy 3, 80-172 Gdansk, Poland. Company registration number 0000277738




First simulation

- The project is ready to be simulated!
- To start the simulation, we click the “Simulation” button.

b‘ Simulation = Stop

!, Optimization

L. Tuning
Tasks

- The simulation progress is displayed in the “Jobs” window on the bottom

Jobs -1
MName Progress  Elapsed time
= 7% 00:00:07
Preprocessing Done 00:00:00
Mesher Done 00:00:03
solver (locd] I 00:00:03
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First simulation

- When the simulation finishes, we add a plot to the display results
— The plots are accessible in the ,Solution” tab on the top.
— We add a new rectangular plot

- & Add/modify series

- .'f’f}' (c 7_ [Q ﬁhlfl
Add Add Add ﬁ.dd 3D | Export Export Delete
rectangular] pelar Smith  plot field  mesh
2 Plots Solution
2
Add Update || Remove | [ Remave all
O Script

— Then we add data series to display Sy vs. frequency (dB) <o

® Data Value

rovi te
Set Scattering abs
Ports Modes ceil
1-1 1-1 el
db
1 db10
exp
floor
imag
log
Seri
Functi f Freg Y
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First simulation

- Simulation results show antenna is matched at 2.5 GHz:

RectPlot1 O
B RectPlot1

RectPlot1

W = Simulation: db(S(1,1)(1,1))

2.40 2.41 242 243 2.44 245 246 2.47 2.48 2.49 2.50 2.51 2.52 2.53 2.54 2.55 2.56 2.57 2.58 2.59 2.60
Frequency [GHz]
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Calculating far fields

- The calculate the radiation parameters, we add a new postprocessing using
'Show Radiation from the context menu:

X
Pick objects (o}
Pick solids S
Pick faces
Pick edges

Set material...

Set port 3

Set boundary condition 3
»

Set mesh operation

Show mesh
Show boundary conditions
—Fod mesh

Show field

Show radiation plot

~ Delete Del
v 1 Messq Select Al Ctri+A v
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Calculating far fields

- The calculate the radiation parameters, we add a new postprocessing using
'Show Radiation from the context menu:

® Add radiation plot %

Choose postprocessing task

Tosk New. We saved the fields at 2.5 GHz
MName RadiationSolution2
Frequencies 25 GHz
Far field zone is set as Tm
Coordinate system | System1 v

Far field distance 1000 mm

Minimum Maximum Points Step
-180 deg 180 deg 72 2] 5 deg

Theta
ohi 0 deg 360 deg 5 (2] 190 deg \ ) .
We set the angular resolution in

0, ¢ directions

< Back | Next = || Cancel |
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Calculating far fields

- Next, we define the plot type:

® Add radiation plot x

Plot parameters.

Field type Electric v
Field constituent Total =
Frequency 25 GHz
e LumpedPort1
Mode 1
Create a 2D polar plot on a plane of
: constat ¢
Plot type 3D
(® Polar Constant Phi ¥

Constant Theta
Constant Phi

‘ < Back H Finish H Cancel ‘ ’

When we click finish, the fields will be

calculated.
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Calculating far fields

- When the far fields are calculated, a new polar plot is created:

W EQew —~- Guide_patch_antenna_simulation* ~ X InventSim = &

View Solution (@) Help~

imulation - Stop Bo Sphere o + - & i +
> Simulation S ° i h / /J [\/ K i 4 . ‘\‘)
\d

! Optimization Cylinde orus . o - - . o -
P Paste - “ Rectangle Circle Ellipse Polygon | Line Polyline B-spline mport Export  Unite Subtract Intersect Move Rotate Reflect Clone along Clone along Fillet

r Extrude along
vector

Extrude  Extrude Viake XY XZ Z
along path uled revolution Plane Plane Plane

Add Move Rotate Length Angle

L. Tuning

Tasks Clipboard Drawing 3D Drawing 2D Drawing 1D CAD files Boolean Modifications Filleting and extrusions Coordinates Measure

Project v B FRectpiott ] Scene _ Radiation1 5
i | CreateBox a

& [ pon @ Radiation1
i [ CreateRectangle 0
i= [ Rectangle3 @@
b D CreateRectangle
[ Coordinates
= .r\. Global system
=1, system1

o~y System2

uonenuwig

Buissacoidisog

= Ports.
L 1) LumpedPort1
= Boundary conditions
Ll erfect 1
& [ First Order ABC1
<[l perfect 1
= Meshing
' MeshRefinement1
[ Data visualizations
L@ Mesht &
=] Mateﬂals =

uoneziwndo

Buun

Parameters -1

You can add, remove and edit
postprocessing task in the

90
0Lz

‘Postprocessing’ tab on the right.

)
o

RadiationSolution2: mag(FarETotal(1,1)) @Phi-0 deg 2.5 GHz
onSolution2: mag(FarETotal(1,1)) @Phi-90 deg 2.5 GHz
W — RadiationSolution2: mag(FarETotal(1,1)) @Phi=18@ deg 2.5 GHz
v — RadiationSolution2: mag(FarETotal(1,1)) @Phi=27@ deg 2.5 GHz
v — RadiationSolution2: mag(FarETotal(1,1)) @Phi=36@ deg 2.5 GHz
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Calculating antenna gain

- The gain of the antenna is related with electric field E(6, ¢) at given distance R
with formula:
R*|E0,$)|° R*|E(0,$)|°

G(6,0) = 4 _
0,¢) =47 550 =P, 60 - P,

- This can be implemented in InventSim as an equation defined by script when
adding a data series to the plot:

Radius R=1m (as defined in the postprocessing task)
Pin=1W

(® Script

db1@((abs(FarETotal(1,1))"2)/(6@))
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Calculating antenna gain Maximum gain 7.6dBi

@ Add/modify series
Plot series ,

db1@((abs(FarETotal(1,1))"2)/(6@)) @Phi=@ deg 2.5 GHz mf
Equation to evaluate |
gain 2

Add || Update || Remove || Remove all ‘ ]
(® Script o]

db1@( (abs(FarETotal(1,1))*2)/(6@))

O Data Value 21
Provider RadiationSolution Filter Data prOVider is -3 1
¢ st RadiationSolution1
Excitations Components exp 57
floor -6
Port1 Mode1 Phi
Theta = K
Total log10 81
mag .
-9 4
. -10
Series
Function of Theta - o
5 ] v — RadiationSolutionl: db18(4*PI*(abs(FarETotal(1,1))"2)/(2*120*PI)) @Phi=8 deg 2.5 GHz

For parameters

@Phi 0 deg v
-150 -100 -50 0 50 100 150

@Frequency 2.5GHz A Angle [deg]

Close

Plot gain vs. 0 at plane

=0
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