EM-Twin Exposure Tutorial

Ka-band horn antenna: APD evaluation




Overview

« New project creation

« Using the Exposure Wizard

« Antenna digital twin creation

« Phantom definition

« Field source placement

« Simulation set-up

« Parameter Sweep

* Near field and APD evaluation
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Wizard step 1. CAD Import

EM-Twin 9.1.0 - CA\Users\empire\Documents\EMTwin\Exposure_APD.emt
File Edit View Selection Utilities Help
2D Design 3D Design Simulation 2D Results

Project Simulation Genera Edit View

vEE® w@EHE o o0 Ll
: /| (@) Groups

Under 3D Design > General, click on the icon
“EM Twin Wizard (exposure)”
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Wizard step 2: Create source

J EM Twin Wizard (Exposure)

. i | Place and Setup Antenna Field Source
Select option Convert R+S Format ' ;
. Convert R+S Format (folder containing NFFF_InputData and NFFF_OutputData)
Locate fO I d e r Wlth th e R &S — - Convert EMPIRE 2D-near-field Format (“Farfield_*" file)
measurement data and left-click on , — ° ) M

folder name (R_S _data HSA 30GHz)

The frequency must be selected if an antenna
has been measured at several frequency points
and if the corresponding nearfield currents have
been created

Click Close once the import is finished
This way, the source file for the antenna digital
twin
‘R_S data HSA 30GHz_30000MHz.surf.dat” is
created in the project folder.

The 3D radiation pattern of the source will be
shown in the Wizard if it is available
(not in this example)

Finished
-

4 3

™ save Log Clear Log

Close Help
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Wizard step 3: Field source configuration

 C(Click ‘Enable Reflector’ B v s s .
 Set Reflector Surface Distanceto 0.05 - biace and Setup Antenna Feld Source

J Convert R+5 Format (folder containing MFFF_InputData and NFFF_OutputData)
The field source is usually transparent to DI — Convert E ear-field Format (*Farfield_*" fie)
electromagnetic fields while the real antenna Select SUrFDat Filer R_S_data_HSA_30GHz_30000MHz.surf.dzt
contains usually several metal parts.
Defining a reflector inside the field source builds a
more realistic digital antenna twin source setup.
Electromagnetic waves are often reflected from the
phantom so that a volume with standing waves
exists between the phantom and the antenna*.

Optionally the Reflector Surface Distance can be
set to "automatic” to create a varianble with which
the distance can be swept with a distance about
lambda/2 in small steps to ensure that the worst Placement/Origin
case exposure is evaluated.

e Press Next

v Enable Reflector

Reflector Surface Distance | 0.05

* |EEE Journal publication: Absorbed Power Density Assessment Using Simulation-Augmented Over-The-Air Measurement
https://ieeexplore.ieee.org/document/10440586 f
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Wizard step 4: Flat phantom setup

This step defines the flat phantom (o P v e .
for the exposure investigation' — Flat Phantom Configuration and Setup
Permittivity and Conductivity must be 7 I
defined for the antenna frequency. ALY Bha e
(30 GHz in our case) -
« Define permittivity as 15.51 ' et oS
« Define Conductivity as 27.1 ¥
f Phantom Depthfi nrawir.ug units) _ EI.S*Iarnbn:l;]_t;rget
» Define a variable to investigate el Monor
a feW phantom d iStanceS in ::::::j :;i;::”nr:il :IliEE 63195-2 Def. 1 (sPD n+)
one simulation setup - ' Noralzatn-FOT (W)
(open pull down menu and select
ph_dist)

« Set Averaging Area to 4 cm?

 Click Next

I

S ——— r M

S
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Wizard step 5. Simulation set-up

EM Twin Wizard (Exposure) ? X

Setup and Configure Simulation and Mesh

Simulation and mesh settings can

. . . EM Setup
be adJUSted In thIS Step ] Structure Type Antenna Field Source
The default settings do not need to | racetrrequensy 30

be changed for this tutorial = ey Decy

Loss Calculation

. . . Dielectrics narrow band (target-freq)
Click Finish

The variable which i
defines the distance between

the antenna and the phantom~s
defined in the next step.

We want to look at several distances.

Mesh Resolution Medium (15/4)

Mode 3D

Switch Type from Constant to Stepped
Enter the following values:
Start: 2 Type: Steppe
StOp: 30 ¥ Snap Value to List
Step Value: 2 Start:
Stop:
Press OK Step Value:

A Edit Variable "ph_dist"
(i) p

Comment: Cancel

Auto Simplify Entries

I
e Cancel f 1\8/1
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Model check

Step 6
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Step 7. Parameter Sweep

Switch to Simulation Tab

Select “Parameter Sweep Setup” on the left
Click on Create Parameter Sweep

Confirm swee P EM-Twin 9.1.0 - C:AUsers\empire\Documefts\EMTwin\Exposure_APD.emt *

Eile Edit Ltilities Help

2D Design 3Ddesi & 2D Results 3D Results

Project

'_‘7 |]3 |]_—’ , U Simulation Setup jf Host Sefup + Create Parameter Sweep F‘H[ Cleanup V-Opt Data

|- Simulation Task Create Parameter Sweep

Optimization Setup

Initiate a sweep environment for
Orphaned V-Opts

the variables defined in the Design
Mod
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Step 8: Setup parameter sweep

Change Sweep mode from ‘Sweep independent’ to ‘Sweep Parameter Space’
Click “Start” and wait to finish (15 simulations)

EM-Twwin 9.1.0 WIN_S.1.0\Tutorials\EM- Tuwin\test\Exposure_APD.emt *
File Edit Utilities Help
2D Design 3D Design Simulation 2D Results

-
EM-Twin 9.1.0 (buid 23270)

3D Results
Single Actions, Manage Actions

Project Simulation
i : -
Start Simulation ﬂ Post-Processing Hc\use Idle 4, Auto Close Idie B Kill Al @ Stop Al (I Delete V-Opts

o ﬂ’ [l] IIS Simulation Setup jf Host Setup \:' Start Start Complete Simulation C\eanuu

Simulation Tasks Setpl stotus

~ Parameter Sweep Setup
» Variable Sweep Config
Optimization Setup
Orphaned V-Opts Sweep Mode: Sweep Parameter Space =
Sweep Count: 15

Creation Mode: Export and Run
Folder Naming Policy: | Active Variables

v Re-Simulate Outdated

Variable Setup
Name Trpe
= FDTD Variables
¥ ph_dist Stepped

Step/Count  List/ Equation

20

v-0pt-00006 / sub-1 (Running) (0%)

fa
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Step 9: 2D Results

Switch to 2D Results
Press Add Sweep

Resu Its 2D Design 3D Design Simulation 2D Results 3D Results

EM-Twin 9.1.0 - CUsers\empire\Documents\EMTwin\Exposure_APD.emt * = ] X
File Edit Utilities Help

7R E B 3 o & T

2D Curve Display Setup
Plot Type:  Scattering Parameters

e
< 8

Value 1
Scattering Parameters

Plot Format: Log. Magnitude (dB)

Results Marker Masks
Curve Type

0.04

0.02 4

0.00 4

—0.02 4

Scattering Parameters (dB)

—0.04 4

—0.06 T T T T T T T T T T T T T T T T T T T T T T
—0.06 —0.04 —0.02 0.00 0.02 0.04 0.06

Frequency (Hz)
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Step 10: 2D Results

* Change Plot Type to Surface Power Density (Meta Data)

EM-Twin 9.1.0 } C\Users\empire\Documents\EMTwin\Exposure_APD.emt *

File Edit Utilities

2D Design

N

Variable Sweep & Curve

Plot Type:

Plot Format; Voitage (Frequenty

Current (Frequency Domain)

Scattering Parametérs

Impedance

Admittance

Power (Frequency Dorpain)
[Frequency Domajin)

Far Fields

Far Fields Meta Data

Far Field

Antenna E

Mimao EC
Mimo EDCF

E-Probe (Frequen

H-Probe (Frequency Domain)
u0*H-Probe (Frequency Domain)
Surface Power Density (Meta Data)
¥ Parameters

Z Parameters

ABCD Parameters
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EM-Tvin 9.1.0 - CAEMTWIN_8.1.0\Tutorials\EM-Twin\test\Exposure_APD &t
File Edit Utilities Help

2D Design 3D Design Simulation

»B BB ++ &
Variable Sweep & Curve Setup
Plot Type:  Surface Power Density (M,
Value
Variable ph_dist
Data max Surface P 1 Density
Target Value at Argument
Results | Marker  Masks

Type
ume 1

ing 1 of 1 curves
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Step 11: 2D Results

Enable legend

Value ' r.) E

Scattering Parameters

EM-Twin 9.1.0 (bui

Variable Sweep: Surface Power Density (Meta Data)

—— sub-1l\emvolume_1_avg4cm2_defl_p0_f* sPD.log
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Step 12: 3D Results APD distribution

Switch to 3D Results & Turn off group phantom (left click on light bulp)
Open Variables and adjust variable values
to show dedicated APD distribution

@ EM-Twin 9.1.0 - CAEMTWIN_9.1.0\Tutorials\EM-Twin\test\Exposure_APD.emt *
File Edit Utiities Help

2D Design 3D Design Simulation 2D Results 3D Results

Project Edt View Display Animation Specials
vBBIB\ oo L LLLLR Qe o = ) B

D L

e B =0
e 3 AntieldSource

L @8 pharjtom (dielectric Prio 1
» Field Monitors
~ Variables

ph_dist ‘Wm 2 -
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