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MWS overview
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SIMULIA CST Studio Suite: industry focused solutions

Satellite antennas

Communication systems in aircrafts

Land-based RF and MW communications

Conclusion

Agenda
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DRIVE COSTS DOWN

HOW TO: accelerate 
program integration 

while driving 40-60% of 
cost out?

TRANSFORM SUPPLY CHAIN

IN VALUE NETWORK

HOW TO: drive 
integration to improve 

visibility, on-time 
delivery and first-time 

quality?

ENABLE FLEXIBLE

PRODUCTION

HOW TO: support 
flexible rate to adapt to 

market needs and 
demand?

DEVELOP AGILE

TECHNOLOGY & 
SERVICES PORTFOLIO

HOW TO: introduce new 
technologies & services 

to increase portfolio 
competitiveness quickly 

with low risk?

ACHIEVE

SUSTAINABILITY

THROUGH INNOVATIONS

HOW TO: deliver on 
economic, 

environmental and 
social promises ?

2021 A&D Industry Business Drivers
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Aerospace Communication & Detection System Performance | Challenges

1

2

3

4

Safely and profitably introduce innovative new solutions in a complex system of 
systems environment

Manage increasing production rates efficiently, from concept to production to 
recycling

Reduce certification and testing costs while ensuring highest level of quality and 
security 

Facilitate knowledge transfer and intellectual property protection within the 
workforce and with the partners
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5

6

7

8

Demand for more data bandwidth extends the use of frequency spectrum 
increasing system complexity

Greater dependence on automated flight requires highly reliable 
communication and detection system performance

Increasing use of lightweight composite materials presents new challenges for 
antenna integration

Increasing number of antennas on aircraft increases the probability of co-site 
interference events

Aerospace Communication & Detection System Performance | Challenges
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Aerospace Communication & Detection System Performance | Solution Description

Digital continuity

Versioning

Seamless collaboration

3DPlay
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Aerospace Communication & Detection System Performance | Context

How do we reduce physical testing? Testing is costly, time-consuming and difficult.

Virtual prototyping can drastically reduce the effort required and the risks of finding 

problems late in the design stage.



©
 D

as
sa

ul
t S

ys
tè

m
es

 | 
C

on
fid

en
tia

l I
nf

or
m

at
io

n 
| 

8/
4/

20
21

| r
ef

.: 
3D

S
_D

oc
um

en
t_

20
21

8

SIMULIA CST Studio Suite Solution
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SIMULIA CST Studio Suite: industry focused solutions

Satellite antennas

Communication systems in aircrafts

Land-based RF and MW communications

Conclusion

Agenda
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Reliable communication is crucial for 
safe and efficient operation of 
spacecraft

 Thera nearly 5000 satellites orbiting the earth and nearly 10000 aircraft in the sky at any given time.  

 Trend towards highly autonomous flight means air- and spacecraft satellite communication is more 
important than ever.

 Passengers are also demanding faster communication speeds and more bandwidth for their own devices 
which puts more demand for satellite based broadband connection.

 With increased demand for communication and evolving, the number of antennas and communications 
systems on spacecraft is expected to increase, which also increases the probability of interference events.
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Will the antennas 
work in their 

proposed locations?

Will the satellite 
structure affect 

antenna 
performance?

Will the 
communications 

systems interfere with 
each other?

Is space available to 
route cables to the 

antennas?

How do we reduce 
physical testing to a 

minimum?
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GPS

VHF

SATCOM 

ILS

Weather radar

Glideslope DME

VHF

Aerospace Communication & Detection System Performance | Context

Tracking and communication Ground station

Number of antennas on aircrafts is increasing. How do we make sure they work in the proposed locations 

and with all possible satellite and ground systems that they need to be communicating with? 
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Aerospace Communication & Detection System Performance | Context

How do we reduce physical testing? Testing is costly, time-consuming and difficult.

Virtual prototyping can drastically reduce the effort required and the risks of finding 

problems late in the design stage.



©
 D

as
sa

ul
t S

ys
tè

m
es

 | 
C

on
fid

en
tia

l I
nf

or
m

at
io

n 
| 

8/
4/

20
21

| r
ef

.: 
3D

S
_D

oc
um

en
t_

20
21

14

Aerospace Communication & Detection System Performance | Challenges

1

2

3

4

Safely and profitably introduce innovative new solutions in a complex system of 
systems environment

Manage increasing production rates efficiently, from concept to production to 
recycling

Reduce certification and testing costs while ensuring highest level of quality and 
security 

Facilitate knowledge transfer and intellectual property protection within the 
workforce and with the partners



©
 D

as
sa

ul
t S

ys
tè

m
es

 | 
C

on
fid

en
tia

l I
nf

or
m

at
io

n 
| 

8/
4/

20
21

| r
ef

.: 
3D

S
_D

oc
um

en
t_

20
21

15

5

6

7

8

Demand for more data bandwidth extends the use of frequency spectrum 
increasing system complexity

Greater dependence on automated flight requires highly reliable 
communication and detection system performance

Increasing use of lightweight composite materials presents new challenges for 
antenna integration

Increasing number of antennas on aircraft increases the probability of co-site 
interference events

Aerospace Communication & Detection System Performance | Challenges
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SAR: slotted waveguide array 9 GHz

TTC: 2 GHz

Communication datalink 2: Ku-band Gregorian reflector: 14.5 GHz

Aerospace Communication & Detection System Performance | Solution Description

SIMULIA offers the most complete electromagnetics 

solver technology for antenna simulation

Communication datalink 1: 

Ku-band 12 GHz splashplate

reflector

GPS: Helices 1.6 GHz
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Aerospace Communication & Detection System Performance | Solution Description

Field and surface current visualization 

shows how the satellite geometry 

affects the antenna performance

Communication antenna 

reflectors be affected by the 

GPS antenna radiation field

Visualization of installed 

radiation patternCommunication antenna 

reflectors be affected by the 

GPS antenna radiation field
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Aerospace Communication & Detection System Performance | Solution Description

Automatic array geometry construction

Automatic amplitude/phasing for beam-steering

Infinite array analysis based on unit 

cell model, rapid design of element

Finite array design tool used to define array 

size, shape and active/passive elements

Beam-steering analysis

Specialized tools for antenna array design 

allow engineers to quickly estimate, 

optimize and validate array performance
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Aerospace Communication & Detection System Performance | Solution Description

Transceiver Receiver

Realistic coupling through S-parameters

RF interference analysis made 

simple – define and simulate 

radio system coupling 

performance, analyze results at a 

glance through violation matrix.

Antenna to antenna coupling

Possible

interference

that should be

investigated
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Aerospace Communication & Detection System Performance | Solution Description

Horn antenna

Transition

OMT

Diplexers

Feed system

Reflector

High power communication systems feed system design can be made easier by divide-and-conquer 

approach by splitting the problem into smaller pieces and using the best solution technology for each part
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Aerospace Communication & Detection System Performance | Solution Description

Synthesis AssemblyTuning Multiphysics

Specialized tools for filter design and tuning provide optimized solutions in shorter time than generic 

simulations.



©
 D

as
sa

ul
t S

ys
tè

m
es

 | 
C

on
fid

en
tia

l I
nf

or
m

at
io

n 
| 

8/
4/

20
21

| r
ef

.: 
3D

S
_D

oc
um

en
t_

20
21

22

Simulate, explore design space, visualize and optimize 

installed antenna and feeding system performance

Electric field magnitude at 90 GHz

Aerospace Communication & Detection System Performance | Solution Description
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Aerospace Communication & Detection System Performance | Benefits

1

2

3

4

Rapid development and validation of 
communication systems

Reduction of physical testing through 
realistic simulation

Improve product quality by effective 
collaboration

Reduce time to market by virtual 
compliance testing

 Automated robust meshing or import of validated mesh 
of source design geometry

 Accurate and fast multi-scale simulation of antennas on 
aircraft at physical and system level

 Efficient design, positioning and performance 
optimization of multiple antenna systems

 Use of simulation throughout design cycle reduces risk 
of physical test failure and need for redesign

 Confidence in realistic multi-scale simulation reduces 
number of measurement iterations

 Integrated solution from antenna design to placement 
and system interference

 Effective communication between multi-disciplinary 
teams facilitated by 3DEXPERIENCE platform

 Single source of truth for all data

 Achieve certification in shorter time-frame due to 
confidence in validated simulation results
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Aerospace Communication & Detection System Performance | Benefits

1 Rapid development and validation of communication systems

 Automated robust meshing or import of validated mesh of source design 
geometry

 Accurate and fast multi-scale simulation of antennas on aircraft at physical and 
system level

 Efficient design, positioning and performance optimization of multiple 
antenna systems
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Aerospace Communication & Detection System Performance | Benefits

2 Reduction of physical testing through realistic simulation

 Use of simulation throughout design cycle reduces risk of physical test failure and need for redesign
 Confidence in realistic multi-scale simulation reduces number of measurement iterations
 Specialized solutions for space applications for e.g. breakdown and corona discharge analysis reduce the risk of 

problems and over-engineering solutions

Multipaction in a waveguide Electric field in a waveguide
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Aerospace Communication & Detection System Performance | Benefits

3 Reduce time to market by virtual compliance testing

 Achieve certification in shorter time-frame due to confidence in validated simulation results
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Aerospace Communication & Detection System Performance | Benefits

4 Improve product quality by effective collaboration

 Integrated solution from antenna design to placement and system interference
 Effective communication between multi-disciplinary teams facilitated by 3DEXPERIENCE 

platform
 Single source of truth for all data

We need to change the 

antenna housing position 

forward a bit. There is 

too much reflection from 

the rotors.

Ok, I will move it. 

Please update the 

results once the new 

simulation is done.
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Aerospace Communication & Detection System Performance | KPIs

Reduce development time

5 min
Rapid and virtual antenna design and validation – simulate antenna concepts and validate performance 
within minutes. Antenna placement study feedback potentially reduced from weeks to hours when 
compared to other simulation and build-test-build approaches.

Minimize in-flight and ground-based testing and unnecessary prototypes and measurements with 
rapid and accurate electromagnetic simulations.0

Ensure performance and reliability of co-existing communication systems

Reduce risk of failing certification tests

High accuracy simulations ensure compliance with measurement results and required 
certification tests.

Reduce cost of physical testing

Improve safety and product performance



©
 D

as
sa

ul
t S

ys
tè

m
es

 | 
C

on
fid

en
tia

l I
nf

or
m

at
io

n 
| 

8/
4/

20
21

| r
ef

.: 
3D

S
_D

oc
um

en
t_

20
21

29

Thermal Simulation
E-CAD M-CAD

EDA Import
IR-Drop 

Simulation

USB port

camera module

fillers, support components

3D Import

enclosure ,display
Li-Ion battery

Calculation of system power 
losses, 
heat sources and equivalent 
thermal models of PCBs with PCB 
Studio solver.

49ºC
40ºC

33ºC
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Thermal Simulation: IR-Drop

CONNECTOR
H3

BATTERY
MNGT 

SYSTEM
U3

ICs
U1

VIN

VOLTAGE 
REGULATO

Rs
U2

VSYS

1.2
V

V
R

M
 S

TA
G

E

Net Selection
Auto-Tagging

DC Path Definition:
 DC source
 VRM stage
 Load: ICs

Components Info

Power loss of PDN and 
components 

ICs
U1,U4,U

5
U8, H2

ICs
U1,U5,H

2

1.5
V

3.3
V

LO
A

D
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Thermal Simulation: IR-Drop

POWER SUPPLY AND IO

ADDITIONAL COMPONENTS

POWER LOSSES

VOLTAGES & 
CURRENTS

COMPONENTSNETS LAYERS

Heat Sources and Losses Calculation
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Thermal Simulation
Phone Components – 3D 

CAD
Components Heat 

Sources

USB port

camera module

enclosure ,display
Li-Ion battery

Thermal Models

CPU

RFI
C

RFI
C

CAME
RA

SCREE
N

 Materials with thermal properties
 Anisotropic thermal conductivity
 Diffusivity
 Material density

 Contact properties

 Specific heat
 Emissivity 

Bringing CAD data together in 3D:
 WCS
Heat Sources automatically placed on the PCBs

 Align tool Pick tools Anchors

fillers, support components

• layers
• vias
• traces
• areas 
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Thermal Simulation

45ºC

46ºC

42ºC
(on the screen surface)

Conjugate Heat Transfer

(behind the screen)
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Thermal Simulation

49ºC

47ºC

41ºC

33ºC

Conjugate Heat Transfer
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CAD Data

 Altium 
 Cadence

 Mentor Graphics
 Zuken

Import and preparation of:
 CAD data
 Schematics

 Heat Sources
 Thermal Losses

Thermal Analysis
Comparison with Measurements

Simulation vs. Measurement
Thermal Analysis: Workflow overview
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Thermal Analysis: Simulation workflow

DC - Thermal Analysis with PCBS DC+AC - Thermal Analysis with PCBS 
+ 3D

+

 Getting Started Analysis
 Automatic calculation of PCB’s equivalent 

thermal model
 Automatic calculation of DC power losses
 Automatic setup of heat sources
 Quick in terms of model setup and simulation 

time
(does not require a lot of computing power to 

run)
 Results accurate enough, depending on type of 

In addition to DC – Thermal Analysis:
 Calculation of AC (HF) power losses
 View of DUT’s functionality
 “What if” analysis, optimization process
 EMC/EMI analysis

3D E- /H- field
DC current
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Thermal Analysis: Import and preparation of 
input data
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Thermal Analysis: Model simplification

Loading condition: 1.5W Loading condition: 5W
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Thermal Analysis: Model simplification

Contact properties: PCB <> Components
 lumped (thermal resistance/capacitance)
 material-based (air gap)
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Thermal Analysis: Measurement setup

Image processed using FLIR Systems technology - 2021 © FLIR® Systems, Inc. All rights reserved.
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Thermal Analysis: 1.5W load, Comparison

Image processed using FLIR Systems technology - 2021 © FLIR® Systems, Inc. All rights reserved.
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Thermal Analysis: 5W load, Comparison

Image processed using FLIR Systems technology - 2021 © FLIR® Systems, Inc. All rights reserved.
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+

Thermal Analysis: 3D co-simulation model 
Calculation of DC and AC losses
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Real Power = Σ Real [ UC1 x (IC1*) ] 

+

Thermal Analysis: 3D co-simulation model 
Calculation of DC and AC losses
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Thermal Analysis: DC vs. DC+AC losses

Loading condition: 1.5W Loading condition: 5W
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SIMULIA CST Studio Suite: industry focused solutions

Satellite antennas

Communication systems in aircrafts

Land-based RF and MW communications

Conclusion

Agenda
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Reliable communication is crucial for 

safe and efficient operation of aircraft

 At any given moment there are on average 10000 aircraft in 
the sky and it is expected that the airspace will get even 
denser.

 In addition to increasing number of regular airplanes, the 
evolving technology is bringing new types of aircrafts to 
the sky, drones, air taxis etc.

 Trend towards highly autonomous flight means aircraft 
communication and detection system performance is more 
important than ever.

 Passengers are demanding faster communication speeds 
and more bandwidth for their own devices while in flight.

 With increased demand for communication, evolving 
technology and autonomous aircrafts, the number of 
antennas and sensors on aircraft is expected to increase, 
which also increases the probability of interference events.
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Will the antennas 
work in their 

proposed locations?

Will the aircraft 
structure affect 

antenna 
performance?

Will the 
communications 

systems interfere with 
each other?

Is space available to 
route cables to the 

antennas?Will small aircraft be 
detected?

How do we reduce 
physical testing to a 

minimum?
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Antenna element design with

VHF1

VHF2

VHF3

Communications Antennas

&
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Antenna design with Antenna Magus®
 Antenna design is a specialized workflow 

requiring domain expertise, however…

 Antenna Magus is a software tool to help 

accelerate the antenna design and 

modelling process. 

 Antenna Magus increases efficiency by 

helping the engineer to make a more 

informed choice of antenna element and 

obtain a good starting design.
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Antenna Magus workflow

Finding antennas

• Specification chooser

• Extensive library of 
antennas

Design & tweak

• Design guidelines

Evaluate

• Quick eval. of antenna 
performance KPIs

Export CST model

• Seamless exported into 
CST STUDIO SUITE

• Fully parametric models 
set-up by experts

• Ready for simulation
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Finding antennas
Specification based workflow

Simplifies antenna 
selection!
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Finding antennas
Select VHF blade antenna

Keywords

Preset

Specification
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Finding antennas
VHF antenna information

Build in antenna 

knowledge base!
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Automatically design antenna and estimate perform.

Enable/disable 
in settings
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Initial performance evaluation

Smart performance 

evaluation!
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Export and simulate the blade antenna
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Near field source export

Enable/disable 
in settings

Improves the antenna 

placement workflow
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Antenna array design with

CST Studio Suite Array task
SATCOM

Weather radar
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Layout creation

Array Layout Excitations Taper
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Array synthesis with Antenna Magus

Layout can be 

loaded directly into 

the array task!
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Project creation

Infinite array
(Active element pattern / impedance)

Finite array
(edge diffraction / surface waves)
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Results automatically produced after parameter sweep of scan angles:

Simulation of Unit Cell

Active Input Impedance Active Element Pattern

3 GHz

Scan Theta (deg.)

S
ca

n 
P

hi
 (

de
g.

)

Observe the 

scan blindness



©
 D

as
sa

ul
t S

ys
tè

m
es

 | 
C

on
fid

en
tia

l I
nf

or
m

at
io

n 
| 

8/
4/

20
21

| r
ef

.: 
3D

S
_D

oc
um

en
t_

20
21

65

Excitation options

Simulation of full array

1. Simultaneous excitation

 all the ports are excited together with the specified 
weighting distribution.

2. Sequential excitation

 each element port is sequentially excited and farfields 
are combined in a result template with the specified 
weighting distribution.

3. Group sequential excitation

 same as the previous option except that only 
reference elements of each group will be excited.
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Simulation of large arrays
Simulation by groups

Reference 

element
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Simulation by groups

Simulation of large arrays

 Elements excited according to the group references:
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Simulation by groups

Simulation of large arrays

 Automated post-processing template:

Phase distribution

Amplitude distribution
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Simulation by groups

Simulation of large arrays

 Reconstructed farfield pattern of the full array:

Phase distribution

Amplitude distribution
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Simulation of large arrays
Comparison with all-ports simultaneously excited (for worst case scenarios)

Scanned to
θ=50˚, φ=45˚

Scanned to
θ=50˚, φ=0˚

Good approximation!
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Simulation of large arrays
KPI’s over a solid angle of ± 50˚:

Realized Gain: 25.6 - 28.5 dB Cross-pol. Level < -12 dB Sidelobe Level < -21.5 dB

Quick sweep over a high resolution 

of scan angles!

± 50˚
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Simulation of large arrays
Advantages of the simulation by groups

 Useful if the required no. of scan angles > no. of element groups.

 Allows for pattern synthesis with a large but finite antenna array.

 Very fast post-processing step.



©
 D

as
sa

ul
t S

ys
tè

m
es

 | 
C

on
fid

en
tia

l I
nf

or
m

at
io

n 
| 

8/
4/

20
21

| r
ef

.: 
3D

S
_D

oc
um

en
t_

20
21

73

Antenna radome analysis with

CST Studio Suite

Radome

Metallic Strips
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SATCOM antenna radome analysis

Uplink array

Electric field phase animation at 14.125 GHz

Downlink array

Multi-layer thin panel used to represent radome

Tx

Rx

Epoxy Honeycomb

Epoxy
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Radome KPIs

Angle in Azimuth [°]

D
ire

ct
iv

ity
[d
B
i]

Angle in Azimuth [°]

D
ire

ct
iv

ity
[d
B
i]

D
ire

ct
iv

ity
[d
B
i]

D
ire

ct
iv

ity
[d
B
i] BSE = 2°

Reg. Error = 2.6°

Antenna Cross-polarization
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SATCOM antenna radome analysis

Angle, 𝜃 [°]

D
ire

ct
iv

ity
, [
d
B
i]

Side Lobe Degradation: 4 dB

IL: 0.13 dB
BSE: 0.07°

𝜃scan
El = 60°
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Antenna placement analysis and optimization with 

CST Studio Suite

VHF1
VHF2

VHF3

Communication

Navigation

Detection

Weather radar

SATCOM

GPS

Glideslope

Localizer DME
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Antenna placement analysis and optimization
• Solver choice depends on antenna type, materials and electrical size

• Hybrid solution used to efficiently handle large electrical size

• Uni-directional hybrid approach sufficient for many cases 

Electrical Size

DME SATCOMVHF GPS RADAR

VHF UHF SHF EHFMF HFLF

HFADF ILS

Most Complete EMAG Simulation technology
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Antenna placement analysis and optimization
Hybrid solution used to efficiently handle large electrical size 

When to use?

Low reflection of energy

Loosely coupled antennas

Fast design exploration

 Unique Technology 

Time domain solver with PBA

 Complex CAD, broadband, dielectrics

When to use?

High reflection of energy

Tightly coupled antennas

Accurate impedance & farfield

 Unique Technology 

Time domain solver with PBA

 Complex CAD, broadband, dielectrics 

Uni-directional Bi-directional
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Installed VHF antenna performance analysis
VHF band: Radiation pattern performance @ 127.5 MHz

Installed on ideal ground plane Installed on open rotor aircraft
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Installed VHF antenna performance analysis
VHF band: Impedance performance 

VHF Band
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Installed VHF antenna performance optimization
VHF band: Induced surface current

Aircraft motors affect VHF 

antenna performance

Aircraft windows affect VHF 

antenna performance
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Installed VHF antenna performance optimization
VHF band: VHF3 placement study
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Installed VHF antenna performance
Antenna positioning with anchor sweep

1

3

2

1

2

3
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UHF band

Installed DME antenna performance analysis

Surface currents at 1.09 GHz

Field source @1.09 GHz

TLM

MLFMM
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SHF band

Installed radar antenna performance analysis

Field source @ 9.345 GHz

FIT

TLM
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SHF band

Installed SATCOM antenna performance analysis

Scan at theta 45 degrees

Field source @ 14.125 GHz

TLM

SBR
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Field of View Analysis

Antenna placement analysis and optimization

First order ray visualization of unblocked rays
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Detection Analysis: Radar Cross Section
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SIMULIA CST Studio Suite: industry focused solutions

Satellite antennas

Communication systems in aircrafts

Land-based RF and MW communications

Conclusion

Agenda
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Antenna Engineering and Certification
for 5G Network Design
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5G Wireless Indoor Network Design

Array Design
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Antenna Array - Design Workflow

Identify

Antenna 

Candidates

Evaluate

Antenna 

Candidates

Unit-cell 

element

ANTENNA MAGUS
ANTENNA DESIGN SOFTWARE

Active element 

pattern for all 

frequencies and 

scan angles

Construct

Full Antenna 

Array

https://www.3ds.com/products-services/simulia/products/antenna-magus/
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Domain Decomposition (DDM) Performance

Phased Array FD-GP FD-DDM

Solvertime per sample ± 3 minutes ± 1 minute

Meshcells 5.1 million 7.8 million

Total Runtime* 03:39:11 00:36:31

Memory (peak) 219 GB 34 GB

Speedup factor: 6x

Memory usage: -84%

* Note that due to the usage of repeated domains, the 

Domain Decomposition method spends less time on 

waveguide port calculations and mesh adaptation 

than the General Purpose (GP) method.

PCB FD-GP FD-DDM

Solvertime per sample ± 33 minutes ± 11 minutes

Meshcells 669 thousand 663 thousand

Total Runtime 06:22:14 02:21:15

Memory (peak) 40 GB 58 GB

Speedup factor: 3x

Memory usage: +45%

Circularly Polarized Phased Array 

(208 elements)
Narrowband (10.1 – 10.3 GHz) 

Four repetition groups of model domains

Simultaneous excitation (array scanned 

to θ=30˚, φ=-45˚)

Full PCB simulation
Narrowband (9-10 GHz)

82 ports

Hardware: 2 x Intel Xeon Gold 6248 

(2 x 20 cores)
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Improved Support for Many Core Systems
Better simulation performance for open boundary problems (PML boundaries) with FIT-TD solver

1

1.2

1.4

1.6

1.8

2

2.2

2.4

0 10 20 30 40 50 60 70

Cores / Threads

sam 4 m sam 5m

AMD EPYC 7601

Intel Gold 6148

E5-2697v4

Intel E5-2660v3

Intel E5-2620v2

5 Mio.4 Mio.

Simulation speedup of V2021 vs v2020 („x times faster“) Intel vs. AMD comparable performance

0.90

0.95

1.00

1.05

1.10

2x Gold 6148 2x EPYC 7601

S
pe

ed
up

S
pe

ed
upS

im
ul

at
iio

n
S

pe
ed

up
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Automated MPI-CPU Setup for Large Projects

 Simulations with mesh sizes greater than 2 billions:

Automatic MPI setup without user interaction

Previously only possible with manual MPI setup

MPI will be enabled automatically if the limit of 2 billions is exceeded

Local MPI in case of regular simulations

Several simulations per compute node in case of MPI simulations

 Available for FIT-TD and Wakefield solver
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R2021x FD04 as Controlled Availability and in R2021x FD05 as Global Availability

SIMULIA Electromagnetics Cloud Compute
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Ray Based Field Monitor (GO)
Obtain 2D near field results using Geometrical Optics (GO) which is much 

faster compared to the Physical Optics analysis.  

Electric field magnitude at 3.6 GHz 

at height of 1 m above factory floor
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Indoor Network Coverage
2D Ray Based Field Monitor (Geometrical Optics much faster compared to the Physical Optics)

Wireless Access Point location Areas of potential poor coverage

Electric field 

magnitude at 

3.6 GHz at 

height of 1 m 

above factory 

floor
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Indoor Network Coverage

Electric field magnitude at 3.6 GHz at height of 1 m above factory floor

Wireless Access Point location

Additional dosimetry

analysis needed
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5G mm-Wave Antenna Postprocessing

Simulate all mm-wave ports

Three 4-element 

mm-wave arrays

Codebook:

beam set-up

Element 

fields

Outputs:

TSP, CDF, EIRP

1.1

1.2

1.3

1.4

1

2

3

Power density
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Human Simulation Models

The right choice of biological model is essential for the reliability of a medical simulation

homogeneous 

models

CST Voxel 

Family

Material properties:

 Frequency dependent EM 

properties (Cole-Cole)

 Temperature dependent EM 

properties

 Temperature dependent

thermal properties

Anatomical details:

heterogeneous CAD 

models
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Population Model Library
The Voxel Family

Tom
Ana

Nelly
(Female

Visible 

Human)

Surface bio-models of 

children of different ages
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Female Visible Human – Breathing Sequence

Power loss density @300 MHz due to 

plane wave front
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Posable Ear for Tom Model & Cochlea

Hearing Aid Device & Cochlear Implant 

simulations benefit from posable ear pinna, ear 

canal and detailed cochlea models

Hearing Aid Compatibility 

of Mobile Phone according 

to ANSI standards

Picture by Tony Alter -

https://www.flickr.com/photos/78428166@N00/1

0178759354 - Creative Commons license 

Attribution 2.0 Generic (CC By 2.0) -

https://creativecommons.org/licenses/by/2.0/ -

No changes made to the original image

https://www.flickr.com/photos/78428166@N00/10178759354
https://creativecommons.org/licenses/by/2.0/
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New Posed Homogenous Male Models
Arms Down Arms in Front  Body Scan Right Hand Mobile Walking
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Voxel Model Posing
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Specific Absorption Rate (SAR)
 Maximum local SAR located in left arm

 SAR limit (extremities) = 20 W/Kg

 Max. permissible input power Pin = 103 W

 Input power scaled to SAR limit for subsequent temperature simulation

 Virtual Observation Points (VOP) for real time SAR evaluation

10g-averaged SAR in coronal and transversal slice

Images courtesy of Erwin L. Hahn Institute of MRI and DKFZ (German Cancer Research Center)
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Simulation vs. Measurement

Male, 1.74 m, 70 kg Female, 1.6 m, 58 kg Male, 1.85 m, 95 kg 

Simulated phase shims, |B1+|, in µT

Measured actual flip angle distribution in degrees
Female, 1.65 m, 64 kg Male, 1.83 m, 82 kg 

180

0

Male, 1.86 m, 100 kg 

Images courtesy of Erwin L. Hahn Institute of MRI and DKFZ (German Cancer Research Center)
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Summary
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