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=PrL Frequency Domain solver ﬁ

Setup
Solver =

The steady state behavior of a model is calculated at different frequency points

Amplitude

3 4 i 2
Frequency (GHz)

LB

Should obtain same results using Time Domain Solver + Fourier transform

-

Amplitude

Amplitude

: 4 & 8

0 01 0203 04 05 06 07 3
Frequency (GHz)

Time (ns)



=PrL Time Domain Solver vs Frequency Domain Solver: Rule of Thumb

ﬁ Time domain solver:

» Broadband
» Electrically medium and large sized problems
* Arbitrary time signals

Setup
Solver =

ﬁ Frequency domain solver

* Narrow band / Single frequency
 Electrically small and medium sized problem
» Periodic structures with Floquet port modes

Setup
Solver =
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=PrL Tetrahedral Mesh

Tetrahedral mesh generation steps:
 Build the non-manifold simulation model

* Mesh the model’s edges and faces: "surface meshing"
* Mesh the model’s volumes based on surface mesh: "volume meshing"

Cell A, Cell B
Mon-rmanifold
rnaodel
Mesh surface
] L L ] L ] *|'
N . .
"--.._-_..-—-—" L ]
/ Mesh interior l
o ® &—=8




=PrL Tetrahedral Mesh

Once the initial volume mesh is created, its quality can be improved by mesh smoothing or
mesh optimization.

For example, mesh optimization can swaps edges and faces and reconnects them to form
better quality tetrahedrons:

—

edge swapping

Mesh
View

You can visualize the mesh results in “Home” = “Mesh View”

0-




=PrL Control the mesh globally

The behavior of the automatic mesh generation can be changed by adjusting its parameters in:
“Home” - “Mesh” - “Global properties”

Mesh Properties - Tetrahedral >
Maximum cell
Model: Background:
Cells per wavelength ~ |4 = | |4 = Cancel
Cells per max model box edge: |4 = | |1 - Apply
Minimum cell Update
Abzolute value w |U -
Spedials. ..
Meshing method: | pefalt (surface based) Simplify Model...
Statistics
Minimum edge length: Minimum quality: Help
lo | lo

Maximum edge length:

Maximum quality:

o | [o
Tetrahedrons: Average quality:
o | [o




=PrL Control the mesh locally for specific structure elements

For specific structures of high importance for the simulation, or shapes with a too coarse geometry
representation in the mesh, it is possible to set specific mesh control values by:
Clicking “Local Mesh Properties” from the context menu.

P+ CPRE LB B [ Reste=10000 Tetrabecrons Normal




=PrL Hexahedral Mesh

based on hexahedral (brick-shaped) elements, which are aligned with the Cartesian grid.

The mesh generator automatically determines the important features of your structure and
creates the mesh, and you can always manually improve it using:

“Local Mesh Properties” > “Volume refinement”

| || Il |
SEEEEEEEEE)
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=PrFL Virtual Machine connection

1. Run Virtual Machine tool

Glient

2. Double click on EPFL VDI server 3. Log-in using your EPFL account

/

@& Omnissa Horizon Client - ] x & Omnissa Horizon Client -—

+ AddServer  (8) Settings

4

vdiepfl.ch
(% https://vdiepil.ch

| jiawen.liu@epfl.ch ‘

T |

crc




=PrFL Virtual Machine connection

If you don’t see EFPL VDI server, click on “add server” In the pop-up window, put “vdi.epfl.ch” then “Connect”

+ Addserver  (B) Settings -+

Name of the Connection Server

vdi.epfl.ch X

vdi.epfl.ch Cancel Connect




=PrFL Virtual Machine connection

4. Double click on “STI-CST-HP” 5. Now you can run CST !

& Omnissa Horizon Client - o x
Client = 5 https://vdi.epfl.ch c
I oAl
€7 Favorites
IC-CO-IN-SC-INJ- 1C-CO-IN-SC-MA- IC-Win11-MA
2025-Fall 2025-Fall
. w-e e Informations importantes |
ﬁ ﬁ Q Im::vvmlniurwum.:
Les machines VDI sont REINITALISEES & chaque démarrage, If ast donc impératif do
wel (Lecteur Z:) et de ne rien
Tout fichier stocké en Y vement gerdy |
iEn.cas de montage manyel du Lecteur Z; woir <ty Lehy!
YN i o BT o Rk B Ay o o
asonc pace (1 el and gk oat
> Vi b bty o 1
IC-Windows-Cours2 STI-CST-HP STI-EDA-LABS-L4 o Sty Sl e il
lIn case of Z : Drive manual mount, see <https://mynas epfl.ch/
o e Py . & e o s e oot
@ Help
D About
G Software Updates
@ Settings STI-EDA-LABS-L4-BKP STI-Windows11
£5 Disconnect pd b b4 b
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1. Setup new project

Choose New Template

NewdProject from Template Recent Files
Project Template
Create a project template with settings tailored to Older

New
Template

your application area.

Preview and Organize

\\sti-nas1.rcp.epfl.ch\h...0815 JiawenCouple Device

TL_cladding_Asym_checkTL_Length.cst

Antenna - Planar_1

MW & RF & OPTICAL, Time Domain E: TL_750um_AirGiadding_OnlyTL.cst
\\sti-nas1.rcp.epfl.ch\hyl...z excitation align with TL
Coaxial (TEM) Connector & Transition_1 -
= MW & RF & OPTICAL, Time Domain 3 TL_750um_AirCladding_No Gold.cst
\\sti-nas1.rcp.epfl.ch\hyl...z excitation align with TL
New and Recent ~ L
l Coaxial (TEM) Connector & Transition -

MW & RF & OPTICAL, Time Domain
Component Library

Optical Waveguide and Coupler_11 -

MW & RF & OPTICAL, Time Domain

— =]
Modules and Tools
Heip _
[ options & d
= 3D Circuits & PCBs & Antenna Filter Design CST Chip Fest3D
License Simulation ~ Systems - Packages Magus M Interface
2
e ¥ 0
Spark3D IdEM Opera FEA




=PrL 1. Setup new project

1.1 Choose Microwave & RF / Optical module 1.2 Choose Optical Applications, click on “Next”

Bl cs7 studio suite

' Antennas

|
{ @ Circuit & Components ’
{ ‘}, Radar Applications ]’

(r Biomedical, Exposure, SAR

* Optical Applications
. Periodic Structures

Next > Cancel

EMc/em!

Create Project Template - .
Create Project Template
Choose an application area and then select one of the workflows: ‘ Clioose ain apolication srea sid then Seléctone of thie workfows:

EMC/EMI




=PrL 1. Setup new project

1.3 Choose “Dielectric Structures”, then “Next”

Bl s studio suite
Create Project Template
MW & RF & OPTICAL | Optical Applications

Please select a workflow:

Structures

Plasmonic / Metallic ‘ Dielectric Structures

< Back Next > Cancel

1.4 Choose “optical Waveguides”, then “Next”

B cs7 studio suite
Create Project Template
MW & RF & OPTICAL | Optical Applications | Dielectric Structures

Please select a workflow:

Optical Waveguides,

Photonic Bandgap

Couplers and Fibers Structures

Solar Cells

Filters and Resonators




=PrL 1. Setup new project

1.5 Choose “Frequency Domain” solver, then “Next” 1.6 Choose units “um/THz”, then “Next”

Bl csTstudio Suite 'Y Bl cs7 studio Suite
Create Project Template Create Project Template
MW & RF & OPTICAL | Optical Applications | Dielectric Structures | Optical Waveguides, Couplers and Fibers | Solvers | Units | Settings | MW & RF & OPTICAL | Optical Applications | Dielectric Structures | Optical Waveguides, Couplers and Fibers | Solvers | Units | Settings | [}
Summary Summary
The recommended solvers for the selected workflow are: Please select the units:
n Time Domain ) Dimensicns: pm v
L ) Wavelength / Freq.: um / THz N

Frequency Domain Time: ps M
Temperature: °C N

Voltage: v .
Current: A E
Resistance: o N
Conductance: s N
Inductance: nH =

< Back Next > Cancel < Back Next > Cancel
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CST Studio Suite

Create Project Template

Summary

Please select the Settings

Define using

Wavelength Min.:

1.7 Settings
X
MW & RF & OPTICAL | Optical Applications | Dielectric Structures | Optical Waveguides, Couplers and Fibers | Solvers | Units | Settings |
O Frequency @ wavelength
1.1 o Determine you wavelength(frequency) range

Wavelength Max.:
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2.3 Using “Brick” to create waveguide
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2.3 Using “Brick” to create waveguide
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2.3 Using “Brick” to create waveguide
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2.4 Using “Background” to create Cladding layer and Substrate layer

S 000800 so &ux ®-) (7 RN G - 4@ @
@ Materiallibrary ~ 9 ~ & & & a BBlend v & -~ B - " Sectional
Import/Export Transform _ Curves = Picks Edit History . Local -
g B New/Edit ~ Bk~ p = B Boolean ~ @ ¢ . . Q Properties  List | of ~ wese L@ v View
Exchange Materials Shapes Tools Curves Picks Edit wCs
Navigation Tree X | BB untited 0 | S Ridge - 1700 - Copy* [}

Filter >

» [ Components
» (@ Groups
~ [@ Materials
@ Clad
@ PEC
@ Sub
@ Vacuum
PR
@ Faces
@ Curves
® Wcs
@ Anchor Points
@ Wires
@ Voxel Data
@ Dimensions
&3 Design Space
& Lumped Elements
G Plane Wave
G Farfield Sources
3 Field Sources B
& Ports
» 3 Excitation Signals
» & Field Monitors

& Voltage and Current Monitors L‘ St d

@ Probes Parameter List X
» & Mesh Y Name Expression Value Description |i 0 a6 =

[

T

[ [ .
[ [ [
[ [ [

[ [ [

[ [ | .

[ 1 1 .
[T 1 [ .
[ 1 [ .
[ [ .

[ ] .

[l T

e
—~——
—
_—

il

/
[ 7 [ .

EEERENNT

[ ][ [ .

| [ T
[ |

/
/
/
/
/
;

E

[ 1D Results B v 15 15
[&{ 2D/3D Results -t 06 0.6
X Farfields | t_sub 6
X Tables 1t air 6 6

o

=
Parameter List | Result Navigator | Messages | Progress |

Ready FE* C P& O V. [E3 Rester=1.000 Tetrahedrons Normal pm km/THz ps °C




=PrFL 2. Build models

Eiss‘:.‘ d @OO@G'

uMaterial Library ~ 9 v @ 6' 8 ¥
Import/Export
- ) New/Edit ~ bk~ p
Exchange Materials Shapes Tools Curves Picks Background Properties X
Navigation Tree X | BB unttled 0@ S Ridge - 1700 - Copy* [ [
Filter Material properties { oK |
. @ . = Material type: =
» @ Groups [M:rmd v‘ [ Properties... { ‘
@M IEMprlehyssl [t |
— | [ o |
‘ — D Apply in all directions
= [ Lower X distance: Upper X distance:
1 E | B 1
Lower Y distance: Upper Y distance:
L o ] oo 1
1| 1 Lower Z distance: Upper Z distance:
INEN T oo | oo 1
" [Background] = Muitiple layers
. Type Normal ) 1 (T Height Material
i ::jnlon 1 [ 1 T 1 10%.r Clad v
| Rho 1.204 [kg/mA3} ||| 2 +10%_r-t_r/2 Sub v
Thermal cond. 0.026 [W/K/m]— 3 v
- Specific heat 1005 [J/K/kg] | 4
’ Diffusivity 214872¢-05[m 5] ~ | | T H—t——— -1
. 3D Schematic
| Orientation: Delete Insert
Parameter List ok
» Y Name Expression Value Description Y offset: glrwert&
= wr 15 15 | P
= tr 06 06
= t sub 6 6
=t air 6 6 o=
Parameter List | Result Navigator | Messages | Progress |
Ready B CPE LB @.| B Rester=1000 | Tetrahedrons | Nomal | m pm/THz ps °C



=PrFL 2. Build models

2.5 Create Waveguide Port
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2.5 Create Waveguide Port
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2.5 Create Waveguide Port
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2.6 Boundary Condition

L

File Home Modeling
@ Wavelength
E Background

Port

Settings

@ Boundaries

Specify boundary and
symmetry conditions

v [@ Materials
@ Clad
@ PEC
@ Sub
@ Vacuum
@ WG
@ Faces
@ Curves
» @ WCs
» @ Anchor Points
@ Wires
[@ Voxel Data
[@ Dimensions
{3 Design Space
&} Lumped Elements
Plane Wave
¢ Farfield Sources
Field Sources
Ports
Excitation Signals
Field Monitors
Voltage and Current Monitors
3 Probes
Mesh
1D Results
2D/3D Results
o Farfields
Tables

ragragragrag

Ready

Simulation

W Rw

Waveguide Discrete
Port ~

Post-Processing

v Field Import
JJ Field Source

Plane
Wave

Sources and Loads

x

Parameter List

Untitled_0* 3

X, Lumped Element ~

Untitled_0 - CST Studio Suite 2025 - [For Non-Profit Research]

View

El [P Optimizer ~ Y
—
7 Par. Sweep a

Field

Monitor

Field
Probe

Setup Picks
Solver § -

Monitors

E Rridge - 1700 - Copy*

Picks

N
B -
S

=

Mesh
View

Global
Properties ~

Mesh

@ @

Intersection
Check

Lo
9]

Electrical

Connections ~

Check

3D
Parameter List

T

Schematic

X Messages

¥ Name
- w_r
.itr
M t sub

"t air

.,

Result Navigator

Expression
L 1.5
0.6 0.6
6 6
6 6

Description

decpe o0 @

Messages Progress

E3 Raster=1.000 Tetrahedrons

Normal

pm pm/THz ps °C




=PrL 2. Build models

2.6 Boundary Condition
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2.8 Setup Frequency domain Solver, and start simulation
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3. Results visualization

2D results: mode profile.
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L 3. Results visualization

2D results: mode profile.
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3. Results visualization

2D results: mode profile.
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