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3DS.COM/SIMULIA @ Dassau

Outline

How Are Product Design and New Feature Development Related?

Integrated Antenna Engineering & Certification
Connected Vehicle Communication Performance
ADAS/AV Sensors Performance

Aircraft Communication & Detection System Performance

CST
Jjoins ‘g_'g SIMULIA ,775 DASSAYLT | The 3DEXPERIENCE® Company







VR
3DEXPERIENCE

R
R

i

Rt

i
i

2
P2 SESRE5ES 1 The 3DEXPERIENCE’ Company



INTEGRATED ANTENNA ENGINEERING & CERTIFICATION

Rt

“What should the shape and / “Will the antenna work
size of the antenna be?” / ) —— ‘ . correctly with the other

‘ : ) — % ) systems and components
in the device?”

“Where can | place the

antenna?” T
Will the antenna work

correctly when the device
is placed in a realistic
environment”?

3DEXPERIENCE’
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Integrated Antenna Engineering & Certification

SAR Optimization and Certification
Compliance and safety - Ensure the
product fulfills the required human
exposure certification standards

Co-site Interference (RF-Desense)
Reliable operation — Ensure the device
works in its intended electromagnetic
environment in the presence of other radio

systems
Integrated Antenna Design
Develop and validate - Rapid
and easy antenna prototyping
and device integration
CST
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Device EMC/EMI
Performance &
Certification
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Printed Circuit
Board Analysis

Related Industry Processes

975 Sisteres | The 3DEXPERIENCE’ Company




3DS.COM/SIMULIA © Dassault Systémes | Confidential Information | 12/4/2018 | ref.: 3DS_Document_2015

Antenna Design O

AntennaMagus
Required: support for WLAN 2.4 and Bluetooth connectivity Explore. Design.Detiver.

Antenna 1 - WLAN 2.4 (802.T1b/g/n) smll gaps Antenna 12 - WLAN 2.4GHz Planar

Which antenna?

CST
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3DS.COM/SIMULIA @ Dassau

Encrypted Models

>

Hide geometry, materials, ports, parameters from prying eyes

CST >
m e S SIMULIA

® Anchor points defined

at connection points

PAY

How to make sure
sensitive model
information does not end
up in the wrong hands
when sharing model data
between partners and
suppliers is required?

SiSiemes | The 3DEXPERIENCE" Company
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Encrypted Models

Hide geometry, materials, ports, parameters etc. from prying eyes

Original antenna model

Encrypted antenna
model imported to
another project

Mavigation Tree
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=-Lg Components

. @@ Protected
ﬁ Groups

Elﬁ Materials
[-@[ Protected

ﬁ. Lumped Elements

ﬁ. Plane Wave

ﬁ. Farfield Sources
--[gh Field Sources

I';'lﬁ. Ports

| @-@fy Protected

ﬁ. Excitation Signals
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Integrated Antenna Engineering & Certification

Electrical Size = Enviroment Dimension normalize to Wavelength
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~ Frequency Damain:Selver:Overview

Push button solution
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= 7 High order elements
ﬂ s - - st s S-S N
: Curved mesh

Model order reduction techniques

l} ) i : » " :
e g B 5 Moving mesh

New: TET-mesh edge refinement, simultaneous excitation, ...
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Tetrahedral Meshing (FEM)

Moving mesh reduces mesh noise
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TET-Meshing Metallic Edge Refinement

» Refine metallic edges automatically without mesh adaptation
» Save simulation time (less mesh adaptation steps)

ent_2015

» Increase accuracy
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Default mesh without edge refinement Default mesh with edge refinement step = 0.2 mm
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Filter Designer 2D — Improved accuracy

[V iLinear Frequency; [+ 7 Jas0.6 M- JJ2.081 GH)
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» Good comparison between FD2D
and 3D EM simulation results

» Other new features

> Layout view for distributed filters.

> Series quadruplet coupling matrix and
implementation with LC resonators.

> Support for substrate material definition to include
material name and Er.
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o> Option to position untapped Interdigital and
combline ports on side walls.

Erequency § GH:
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Filter Designer 3D — VNA based filter tuning

» Connect VNA with computer where FD3D is installed.
» FD3D extracts coupling matrix from real-time measured S-parameters.
» Supports various VNA instruments from both Rohde & Schwarz and Copper Mountain Technologies.
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Filter Designer 3D — Other New Features

» Lossy Extraction
§ Start: |980.0 > | [#] Parasitic Extraction E Fitting Error: |-11.7 dB ED
[=) T
: Stop: | 1120.0 ‘] [«] L Extracti l Unloaded O |915.8
op - ossy Extraction F_xtractl nloade Q: Export
Min; |-oo S Adapt Return Loss  Matrix  Return Loss: |26.0 Matrix
Matrixc Extraction Exchange

» Adapt Return Loss

Start: | 980.0 > | [¥] Parasitic Extraction E Fitting Error: [-11.7 dB

Stop: | 1120.0 :. +| Lossy Extraction Extroct Unloaded Q: (915.8 Export

Min: |-eo :I [«+] Adapt Return Lossl Matrix Return Loss: |26.0 Matrix
Matrix Extraction Exchange

User Comparison Matrix* —
> P g L

Plot  Synthesized CEdited Extracted Matrix
Matrix Matrx - Matric - Matre = Report  [] Lir
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B Synthesized Comparison Matrix |
1@' Load User Comparison Matrix I *need to be a supported topology
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MName: element1 oK
Folder: - Cancel
Type: lTourhstone v Apply
RLC Serial =
7| Moniitor volt: RLC Parallel Preview
Diode
Properties

Spice Circuit

NEW: Touchstone support pa

v
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TET-Meshable Female Visible Human

Coarse model to easily allow full body simulations with
<1M tetrahedral elements
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Human Model Poser Integrated in CST Studio Suite

[
3]

Export Image
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Pose
-

Mavigation
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Mouse Control  View
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¥ Hugo
P Left Arm
P Leftleg
¥ Right Arm
P Hand
Lower
Upper
P RightLeg
Head
Waist
P components
P port
¥ voxeldata
Hugo 2mm
Hugo Smm
Hugo 5mm2

Rotate: r_elbow

U angle [deg]:

v angle [deq]:
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Reset H Cancel

##v Hugo 5 mm - CstSmartPhane_2019 - CST Huran Model Poser

9 w

Mormal:

Cutplane

Position: |-533

&

Transform  Options
- -

li | 3] 2
Run Close + Export

: “u
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X

7]
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CONNECTED» V\EHICLE COMMUNICATION
PERFORMANCE
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Connected Vehicle Communication Performance

Simulation for Antenna Design and Plagg -

“How should
it look?”

Rooftop “sharkfin” antenna for
phone and GPS navigation

“Will it still work?”

CST >
MY = 2S simuLia
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Connected Vehicle Communication Performance

Electrical Size = Enviroment Dimension normalize to Wavelength

El. Length
10A
100A

10007 l B GS\IGPS 15-19 GHz

100001
7 DASSAULT ® -
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>
Improved windscreen antenna modeling E

» The new modeling feature greatly improves the workflow for creating windscreen
antennas from imported curves.

ent_2015

» Lesser modeling steps; Improved mesh quality which results in improved solver
S-Parameters [Magnitude in dB]

performance. : s

AR |~F\AV/ ’Av/“

&~ Transform  Align  Blend
| df Trace From Curve
# Conformal Strips From Curves

0 50 100 150 200 250 300 350 400 450 500
Frequency / MHz
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Time Domain Solver Overview

Perfect Boundary Approximation - PBA®

Robust meshing of complex CAD-models

Fast and efficient — possible to run large simulations
with very limited hardware...

...and possible to use GPUs to run massive
simulations without massive hardware

Hybrid solutions available for even larger simulations
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New: Next generation PBA, various performance
improvements, field sources on GPU...

CST
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Surface Mesh Import
NASTRAN- and NVH-mesh import

Document_2015

2 2D/3D Results
--[& Farfields
(& Tables
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(>
Next Generation PBA Meshing

More robust connectivity handling, even for extremely complex CAD models

ent_2015
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New GPU Devices Supported

Document_2015

Device Name Quadro P6000 * Tesla P100 Quadro GP100 Tesla V100 Quadro GV100

% Platform Workstations Servers Workstations Servers Workstations
% RAM per Board 24 GB 12 GB/16 GB 16 GB 16GB/32GB 32GB

s A T BEREE T 432 GBJs 732 GBJs 717 GBJs 900 GBJs 870 GBJs

3 per Board

3 gl PR 12 TFLOPS 9.3 TFLOPS 10.3 TFLOPS 14 TFLOPS 14.8 TFLOPS
z Performance

: Dlstllly AiEesion 0.3 TELOPS 47 TFLOPS 5.2 TELOPS 7.0 TELOPS 7.4 TFLOPS
8 Performance

CST

* Quadro P6000 has a very low double precision performance and, thus, can’t be recommended for PIC-solver, A-solver, and I-solver workloads.

975 SiSiemes | The 3DEXPERIENCE" Company

joins 7
. i 5S SIMULIA



Hardware Acceleration — GPU Performance

Performance comparison of the latest NVIDIA accelerator cards (single card) for various solvers

10.00 !
& &
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2 0.00 - '
8 Head and RJ45 si_bga PCB-Board MRI Magnetron TWT Fighter
Phone

Benchmarks performed with CST STUDIO SUITE 2018. Reference system for speedup calculation: dual Xeon Gold 6148 (2x20 cores, 2.4 GHz).
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HPC Robustness - System Check Tool

The System Check tool is an extensible framework of system tests mainly for cluster systems. It's meant to detect setup
issues such as network configuration problems and hardware issues often causing problems for simulations using HPC
features such as GPU Computing, MPI Computing, and Distributed Computing. Currently it contains checks for MPI.

MPI Cluster .

Document_2015

=

Default cluster settings

Automatic system tests in advance of MPI start.

Install folder: | gram Files (x66))CST STUDIO SUITE 2018 | [ ... |

Active nades: Start

Tempfolder: | ciwindowsitemp | ] ; _
(&) MP1 parallelization is activated.
Architecture: |Windows AMDs4 | [ Inherit All Settings |

(1) MPI cluster kest result: ok

Windows ko Linux login info Simulation
User: l:l Private key file: | | lzl
Modes

Host Mame Install Folder Temp Folder Architecture X Active |~

gpuorkd0-1min C\Program Files (x860CST ciiwindowsitemp windows AMDES 3

gpuworkd1-1in Ci\Program Files (x860C5T ciiwindowsitemp windows AMDGS 3

gpuworkdZ-win C:\Pragram Files {x864C5T c\windows\temp Windows AMDE4 x

gpuUorkd3-1min C\Program Files (x860CST ciiwindowsitemp windows AMDES 3

......... "
Insert Delete Clear | Cluster Test I |L0adFiIe... | | Export... |

| Ok | | Cancel | | Help |

3DS.COM/SIMULIA © Dassault Systémes | Confidential Information | 12/4/2018 | ref.: 3DS
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Distributed Computing Merge Time Improvements

Users send simulation jobs
to the DC Main Controller.

The DC Main Controller selects
solver servers for the jobs and s
sends the simulation tasks to the » '
selected machines.

The DC Solver Servers
run the simulations and
return the results to the
main controller.

CST >
MY = 2S simuLia

Results merge time with e.g.
models that have many ports has
been improved and is much faster
than previously.

975 SiSiemes | The 3DEXPERIENCE" Company



ADAS/AV SENSORS PERFORMANCE




ADAS/AV Sensors Performance

Vehicle safety, driving assistance, autonomous driving

S_Document_2015
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EMAG near and far field sources can
be used as surrogate models

CST
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>
Hybrid Solver Task (Bi-Directional)

EMAG near and far field sources can be used as surrogate models
NEW: All general purpose HF-solvers now supported

CST >
m i 5 SIMULIA




ADAS/AV Sensors Performance

Electrical size (A@77GHz) : 113 A x 36 A x 28.5 A

ent_2015

Multi-dimensional problems
Plastic grid and emblem, steel support

975 SiSiemes | The 3DEXPERIENCE" Company

Antenna array is required for high directivity beam
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Antenna Array Task
Hn'me Pnsthcessiig View [m

w
b= ;
2 kA L ooo (111
W u s Goo amm
o
3‘ Properties Element | Excitation Reset Reset View Set Set Set Create Unit Cell Create Full Array
% i View View to Selection Active Passive Empty Simulation Project Simulation Project
g Edit Change View Element Type Simulation
b=
I
= Show Structure A Step Size: |5
e M ER O @ A & T
£ 0.5658 Farfield Transparent Omnidirectional Directional Directional Constant Phi —
E Visibility Plot Type Polarization Resolution and 24
= Farfield Calculation of Antenna Arrays B = i
;E .......... (V] Activate farfield array ‘ 59:9:
§ . . . . . . . . . . 0,450 Array type: )Rectangular @ Userdefined n 5:953
—_— Antennas
é . . . . . . No. X Y z Ampitude  Phase ] ‘_:q
3 | [ ] | | 2 s wome. o oms o : <
w 13 172.77%4.. 0 o 0.6065 0 -10
3 H FEEE TE e Shm s tmo n i
g . . . . . . . . 16 172.7794.. 142.7794.. 0 0.6065 0 =
[=]
© T T B = :
] Import from Array Task = e N
§ - . . . . . = Select an array task: = e (]
&3 2000 | T — !
2 EEEEEENEEE red =1
w0 ~
: EEEEEEEEEE
) e 00553 ¢
Ekmentj]n){: 10 - fod] $0.04030 dB
gt 300 52 Tables adad
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. m Jeins p7S SIMULIA 975 EL?SS-;SE%E'; | The 3DEXPERIENCE’ Compang




Antenna Array Task

Parameterization and post-processing

ent_2015

» Compute array pattern from active » Sweep of excitation parameters in
element pattern and array factor post-processing

“ormation | 12/4/2018 | ref.: 3DS_Docum
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>
FD- and [-Solver Simultaneous Excitation ﬁ

» Simultaneous excitation FD-solver general purpose and fast resonant sweep

ent_2015

» Antenna array scanning
» Faster multiport-simulations

Select Excitation

s g oEE BB 5 2N Ma
H H £ g% -
28 8 8RB NL 025 E S8

Ei Eé‘\.M\.MI\\.‘M.I\.M\.-M.“ '

3 Simultaneous Excitation
ﬁ Array Scanning

r Port 1 {port1)
r Port 2 (port1)
r Port 3 (port1)
r Port 4 (port1)
r Port 5 (port1)
r Port & (port1)
r Port 7 (port1)
r Port & (port1)
r Port & (port1) o Help

Simultaneous...

X

3DS.COM/SIMULIA © Dassault Systémes | Confidential Information | 12/4/2018 | ref.: 3DS_Docum
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Farfield (P.
Type Farfield
enabled (kR >> 1)
Compo Abs.
7 DASSAULT L -
DS shsremes | The 3DEXPERIENCE’ Company
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Aircraft Communication &
Detection System Performance




Aircraft Communication & Detection System Performance

Electrical Size = Enviroment Dimension normalize to Wavelength

El. Length
10A

1001

ent_2015

1000
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GPS @ 1575 MHz

975 8oL | The 3DEXPERIENCE® Company
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>
Integral Equation Solver E

Meshed on the 3DX platform
and imported in CST MWS.

Triangular and Quadrilateral Mesh

Curved Mesh with High Order Elements

Near- and far field sources with antenna-to-

antenna coupling

( )

NVH Mesh Connections

-—rrrnrrnrrnrnrnrnnnnnnnnne

Imported Surface Mesh and Field Source
Intersection

3DS.COM/SIMULIA © Dassault Systémes | Confidential Information | 12/4/2018 | ref.: 3DS_Document_2015

Simultaneous excitation, windscreen antenna simulation
improved setup,...
\ “ NFS of a patch antenna at 2.45 GHz

CST
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Intersection of NFS with imported Mesh

mes ] Meshed on the 3DX platform
v and imported in CST MWS.

ent_2015

G oMb o s b bk o B e s o
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NFS of a patch antenna at 2.45 GHz
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Interference Task

GPS L1&L2

ent_2015
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TACAN Lwr
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3DS.COM/SIMULIA @ Dassau

43

Interference Task e
Improved usability |
» Interactive violation matrix: click to N

show the EMI margin plots wasores [J gggs;g;g ggg%%g%&

T

FESEE

» Sub-matrices for detailed view of the
channels and violations

» Violation matrix list view: Sort by
violation value, type, frequency, etc

CST
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New Schematic Editor

| | R e
» Create connections by simply Loa ][ S ]
selecting the nodes | —" iy

ent_2015

» Auto connection mode

» Net selection

» Excitation settings in task parameter
list
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Summary
» CST Studio Suite and 3DEXPERIENCE

» Encrypted models
. »Imported NASTRAN- and NVH-mesh support

» Hybrid solver supports all high frequency solvers

CST
Jjoins ‘g_'g SIMULIA ,775 DASSAYLT | The 3DEXPERIENCE® Company
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CST

CST Studio Suite 2019 will be available for
download in the last week of November.
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