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About CST

= Founded in 1992

= 170 employees

= World-wide distribution network
= Focus on 3D EM simulation
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CST Worldwide
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CST Products

E CST STUDIO SUITE™

E CST MICROWAVE STUDIO®

Our Flagship Product
for RF Simulations

K 21%

CST CABLE STUDIO™

CST PCB STUDIO™

CST MICROSTRIPES™

Common Easy-To-Use Pre-
and Post-processing Engine

RF Simulations
for Special
Applications

)

CST DESIGN STUDIO™

Circuit Simulator
Allows Coupling of 3D Models

CST PARTICLE STUDIO®

Interaction of EM Fields with
Free Moving Charges

CST MPHYSICS STUDIO™

Thermal and Mechanical
Effects of EM Fields

D)E CST EM STUDIO®

Simulations of Static or
Low-Frequency Fields




Built-In Help
Mechanisms




Documentation
<CST_INSTALLATION_DIR>\Documentation\

|50 C:\Program Files (x863CST STUDIO SUITE 20100 Documentation
E 5T CABLE STUDIO - WorkFlow, pdf

E ST DESIGM STUDIO - Warkflow, pdf

ST EM STUDIO - WorkFlow and Solver Overview, pdf

L 5T MICROSTRIPES - Workflow and Solver Overview, pdf

L 5T MICROWAYE STUDIO - Workflow and Sokver Overview. pdf
T C5T MPHYSICS STUDIC - WorkFlow and Solver Overview, pdf
T CST PARTICLE STUDIO - Workflow and Sobver Owerview, pdf
T8 CST PCE STUDIO - Workflow and Solver Qverview, pdf

E 5T STUDIC SUITE - Getting Started.pdf

The introductory books are a good starting
point to learn the workflow of the CST
STUDIO SUITE™ products.

All books are available as pdf documents
in the "Documentation” subfolder of your
CST installation.

& CST MICROWAVE STUDIO®

Workflow &
Solver Overview

CST STUDIO SUITE™ 2010

CST




Tutorials

Step-by-Step tutorials are available

for CST MICROWAVE STUDIO®
and CST EM STUDIO®.

Coaxial Structure

Tutorials Overview

~

CET MICROWAVE STUDIO® Tutorial Overview

—

Geometric Construction

Introduction and Model Dimensions

CST MICROWAVE STUDIO®

In this tutorial you leam how to simulate coaxial structures. As a typical example for a coaial structure you will analyze a 90 degree coaxial connector. The following explanations
on how to model and analyze this device can also be applied 1o other devices containing coaxial compenents,

CST MICROWAVE STUDIO® provides a wide variety of different solvers and results. This tutorial, however, concentrates on S-parameters. The results will be obtained by two

altemaive techniques. One simulation will be performed in fime dormain on a hexahedral mesh and the other in frequency domain on a tetrahedral mesh
CST EM STUDIO® Tutorial Overview

We strengly suggest that you carefully read through the GST STUDIO SUITE™ Getting Started and CST MICROWAVE STUDIO® Workflow and Solver Overview manual before
starting this tutorial
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The structure shown above consists of several coaxial sections. The inner conductor of the connector is made from perfect electrically conducting material and is embedded in

vacuum. This structure is mounted at three locations with Teflon rings. One ofthese fixtures additionally contains a rubber ring




Examples Overview

Many pre-calculated examples are available.

E
CST MICR TUDIO®

EITEE
W
T ¥ s ,
CST CABLE STUDIO™ o > ?

Antenna Calculation Examples CST

4

o



10

Online Help (I)

{= CST STUDIO SUITE Help - Windows Internet Explorer

L= R4 |'_(.éFile:,l’,l’,l’C:,fPrngram%2DFiIes%ZD(XS6)J‘CST%2DSTI_IDIO°.-’DZDSUITE%ZDZD1D,|’Online°.-"oZDHe|p,|’cst_studin_suite_hs V| *2| | X | | -

-

File Edit ‘“ew Favorites Tools

Help

o [ (€ CST 5TUDIC SUITE Help

l_l @ A | Eéa - Iange - _’)} Tools =

[E ndex @Seadl

B

| x

M) cetting started
Welcome
How to Create a Support Account
[2] spotlight CST STUDIO SUITE 2010
@ How to Use the Help System
CS5T STUDIO SUTTE Overview
@ Copyright and Trademarks
General Features
CST MICROWAVE STUDIO
CST EM STUDIO
CST MPHYSICS STUDIO
CST PARTICLE STUDIO
CST DESIGM 5TUDIO
Components of a Design
CST PCE STUDIO
CST CABLE STUDIO
CST MICROSTRIPES
Examples
Visual Basic (VBA) Language
Advanced Topics

B cstsTupio suimem

CST STUDIO SUITE™

C5T MICROWAVE STUDIO® | CST EM STUDIO® | CST PARTICLE STUDIO® | CST DESIGN STUDIO™
CST CABLE STUDIO™ | CST MPHYSICS STUDIO™ | CST PCB STUDIO™ | CST MICROSTRIPES™

Welcome to the CST STUDIO SUITE™ help documentation. It contains everything you need to know when starting with CST's
software tools and provides answers to common guestions. To use the CST help documentation most efficiently you should
setup an online Support Account first, as explained in the Quick Help Link below. Afterwards the login data should be entered
under Help=* Online Support...

If you want to start using one of the modules, go to one ofthe Tutorials or watch one of our Getting Started Videos. You can also
use the navigation tree on the left to get specificinformation aboutthe tools.

Quick Help Links

Global Sea
! How to Create a Support Account Tutorials Overview
0 Spotlight: CST STUDIO SUITE™ 2010 Examples Overview

Getting Started Video

Ai

1

Special Online Help Related & Special Topics
How to Use the Help System? EDA-Links
CS8T STUDIO SUITE Overview Distributed Computing Overview

CET User Forum Bending Sheet Feature

Ifthis help documentation does not answer your specific questions, feel free to contact the CST Support team at info@cst.com.

javascript:vaid{0);

:) My Cornpuber '@‘; 0% -

CST




Online

Help (Il)

- Links to Online Help -

= In almost all dialogs there is a link to the online help documents
which provides you with extensive help for all settings.

Transient Solver Parameters

Solver settings Start

Acouracyy:

48 [ Store result data in cache Optimize...

Far. Sweep...
Stirulation settings

Source hype: [JInhamageneous part -
i |l accuracy enhancement Specials. ..
Mode; |:| Calculate modes only Sirnplify Madel..

Apply

S-parameter zettings

Close

H

]

Adaptive mesh refinement

] Adaptive mesh refinement

Distributed computing

[ Distributed computing

& ST MicRowAVE sTUDIO®

Transient Solver Parameters

E Solve & Transient Solver

[fyou are not familiar with what the transient salver does and what it is used for,

In this dialog, many impartant settings for a solver run can be set. Most of them
set up from here.

Solver settings frame
Accuracy

This setting defines the steady-state monitor. It influences the duration of
Fourier Transfarmation of the time signals.

This setting must ke understood only in connection with the processing of t
mesh.

Every simulation stops at some time. This means that the signals that ar
Fourier Transformation will produce an error because only a part of the ~

MPl compLting
[#] MPI computing [ MPI Propetties.. |

Transient solver main dialog
11

Linked page of the online help

CST




CST Webpage

£= 3D EM Field Simulation - CST Computer Simulation Technology - Windows Internet Explorer,

=]
% - |—m http:ffest.com) - | |§| |X| |Li\.-'e Search ||£‘|L|

File Edit ‘“iew Favorites Tools Help

W [ESD EM Field Simulation - CST Computer Simulation Tec. .. I l - dsh v [:2rPage - () Tools -

CST COMPUTER SIMULATION TECHNOLOGY Impressum | Contact | Sitemap | Careers | Log in

D Applications Products Showroom Events Support Corporate

AdvaNEedTechnology Complete Technology for

t's in our Genes 3D Electromagnetic Simulation
CSTSTUDIO SUITE 2010

rn
C

ROPE

G
1

™
Z

<

Choose Complete Technology for your electromagnetic simulation
needs. Profit from our broad range of solver technology in an intuitive

NC

®)

interface. =
REGISTER NOW
Find the solution best fitted for your problem in your market area:
- ?
Microwave & RF Ll
Passive microwave & RF component design... CST University Publication
. . Award 2009: Winners
Signal Integrity / EDA Announced
Signal Integrity is an ever increasing concermn... more...
EMC / EMI CST Previews New Tool for
Electromagnetic Compatibility and Electromagnetic Interference... Multi-Physics Simulation at
i . EuMW 2009
Charged Particle Dynamics more...

Dynamics of free moving charged particles in electromagnetic fields...
Efficient sensitivity analysis

Low Frequency methods introduced in CST
Structures which are very small in comparison to a wavelength... MICROWAVE STUDIO 2010 B
more...

CST Previews Major Product
Release at EUMW 2009
more...

WWW' CSt L COI I I Selex assesses lightning
protection systems for Radar

with CST MICROWAVE STUDIO CST

more...

1 2 Done |3 0 Inkernet H100% -
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CST Support Site

Tutorial Videos

Talk related to CST MWS - AGILENT ADS co-simulation (CMOS VCSEL driver)

signal Integrity example - Co-Simulation of a simple Differential Via Pair

FAQ Section

Operating System

Meshing

MWS-E

Visualisation

Help Contents t
. Videos - CST MICROWAVE STUDIO®
| Online Support... ‘
Reset Online Support Password ‘= = CST MICROWAVE STUDIO® - Getting Started (Part 1)
- | s CS5T MICROWAVE STUDIO® - Getting Started (Part 2)
QuickStart Guide...
L]
About... = Why to choose f_min above f_cutoff for Time Domain simulations?
- = RCS Calculation of a PEC Sphere with Integral Equation solver
L]
My Account CST MWS FAQS
Download
b FAQ Search for |Keyword(s) V|| ||And v| [ Search ]
b CSTMWS
= General
EITERE General Hardware License
CSTPS E Pre-Processing
CSTDS CAD Import/Export Modelling Materials
CST MICROSTRIPES Ports
MAFIA Boundaries Monitors
_ = Solver
Submit FAQ MWS-T MWS-F MWS-R
Application Notes = Post-Processing
Support Videos Export Postprocessing SPICE

CST User Forum
Search

Sitemap

uUGM

Farfields / RCS
Result Templates
[l Co-Simulation
Co-Simulation
E Automation
JobControl

Q-Factor / Losses

ADS/AWR

Sweep/Optimisation

Eye-Diagram / TDR

DS

VBA/OLE

SAR

Thermal

CST

Distributed Computing
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CST User Forum

CST User Forum

Forum: CST STUDIO SUITE™

Thread

P O  welcome
by Moderator

import problem from ADS
by @aks

Reference Installation directory on CST DC Main
Control in Linux
by brecht

CST MWS crashing and freezing menus
by johnny

Import anistropic voxel model
by juliano

Scan angle in Frequency domain
by maxclark153

"strange face in conductor body" error
by alvaro_diaz

CST SP7 update for Main Controller on Linux
by brecht

windows 7 64 bit
by shochst

analysis of dielectric panel
by bankerl

Ask your questions. Answers are provided by other users or CST engineers. m

Last Post
by Moderator

24 MNowv 2006 15:

by @aks

29 Dec 2009 10:

by Elgi

21 Dec 2009 22:

by johnny

14 Dec 2009 10:

by juliano

13 Dec 2009 16:

by maxclark153

11 Dec 2009 16:

by alvaro_diaz

32

08

32

18

01

07

7 Dec 2009 19:52

by Frank_S

4 Dec 2009 16:38

by Frank_5S

30 Mowv 2009 16:

by Moderator

25 Nowv 2009 13:

oo

25

Replies
0

Views
428

19

56

12
34
=)=

26

CST

o
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CST Customer Support

CST Malaysia
Phone: +60 (3) 7731 5595
Fax: +60 (3) 7722 5595
Email: info@sea.cst.com
Support available from
9am - 5pm



mailto:info@sea.cst.com

CST Training Courses

= The training courses for CST STUDIO SUITE™ provide you with the
knowledge needed for an efficient start with the software.

= Currently the following trainings are offered on a regular basis. All
upcoming courses are announced on the CST webpage.

E CST STUDIO SUITE™

MW & Antenna Training
2 full days

EMC / Sl / Pl Training
2 full days

CST PARTICLE STUDIO®

Charged Particle
Dynamics Training

1 full day

Performance Training
1 full day

YE CST EM STUDIO®

LF Applications Training
1 full day

m7
@ CST MICROSTRIPES™

CST MICROSTRIPES™
Training

\ 1-2 full day(s)

(- CST CABLE STUDIO™
CST PCB STUDIO™

‘ Training on Demand

16
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Basic and Advanced
Modeling




Common User Interface

B ST MICROWAVE STUDIO - [ThermalCosim_Coupler*] M
- enu Bar

Eﬁl\e Edit View WCS Curves Objects Mesh Solve Results Macros Window Help

hE-B ¥ evtQAlR|E®|[SE || o & Fee | i B % Oa % S Tool B
BOBOORE P ® X ¥ EHOH APk HEGES Ba PO Ll
Mavigation Tree =
[l Componerts
[d Groups
Cd Materials
[d Faces
[l Curves
Fd wCs
[d ‘wires
ﬁ Lurnped Elements .
ﬁ Flane Wave Prl mary
ﬁ Farfield Source
[ Field Sources .
@ Fors Window
[ Excitation Signals
[ Field Monitors
[ Voltage Monitors
[ Probes
[ Mesh Contral
[& 10 Results
[ 20/30 Results
[ Farfields
[& Tables
|:| Readme

Navigation
Tree

k..

E ThermalCosim_Coup... ThermalZasim_Coupler®

Marne Walue Description Type ’: r\i;) Solver Settings: ~
length 10 Undefined Ercited port mode: 1(1]
. - Excitation duration: 2.221533e+000 ns
width 5 Undefined -
Steady state accuracy limit: -30 dB Message
taximum number of time steps: 32076
Time step width:

.
without subcycles: 1.385192e-003 ns WI n dOW

used: 1.385192e-003 n:

Mumber of threads used: 8 c s T

f\i;) Steady state energy criterion met, salver stopped

Parameter List

Parameter List
Message Window

Global

531

Ready

High Frequency = Raster=50,000 Meshcells=120,714  Mormal mm | GHz  ns | K
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Customize Your Environment

: Mavigation Tree
' Pararmeter List
Message Window

Elock Selection Pane

Skatus Bar

Distributed Computing Skatus

Cuskomize, ..
Shortcuts. ..
Customize E
Shortcut Keys
Toolbars | Command | Misc
Toohars Select a macro:
Etenu bar New... .
Z High Frequency: General Tool: EE::EEEE: Polygon
|| High Fraquency: M/ Salver Taols -W -
|| High Fraquency: Object Taols — Curves:Blend
/| High Frequency: Fick Tools . Curves: Chamfer
i g v| Show Tooltips i
/) High Frequency: iew Taals = i Curves:Change Curve
|| High Fraquency: Grid Toolz C Circl
| High Fraquency: "/C5 Toals ke
[/ High Frequency: Face Toals Curves: Cover Planar Curve
v] ﬂ!glg Frequenc_l,l: aun?a T_ol_olsI Curves:Delete Segments
| |High Frequency: Healing Tools Curves:Elipse
|+ |High Frequency: Structure Modification Tools CurvesExtrude Planar Curve
Curves:Line
< > Curves:Loft Curves
£

Create Shortcut

[ 0K, |[ Cancel ” Help

E.g., define a shortcut key
to call your favorite macro.

Drezcrphion

Azsigned shortcuts:

Remove

0k

Cancel

Reszet Al

.




View Options
@Y+RQEHE

= “Rectangle zoom” ‘& allows to zoom in a rectangular domain.

= Change the view by dragging the mouse while pressing the left
button and a key.

= ctrl - rotation
= shift - in-plane rotation
= ctrl+shift - panning
= Some other useful options are:
= spacebar - reset view to structure,
= ctrl+f - reset view,
= shift+spacebar - zoom into selected shape,
= mouse wheel - dynamic zoom to mouse pointer.

22
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Primitives
FRER-R-XiN XA,

Cylinder © Cone & Torus ©

Sphere ®

\ Rotation ¢
Brick @

Elliptical &

Hints:
= Press the tab-key to enter
a point numerically.

Cylinder

= Press backspace to delete
a previously picked point.

Extrusion & CST

4

o



u

P - k fﬁﬁ Pick Point, Edge or Face
l C S / Pick Paint

A Pick Edge Midpoint
(&) Pick Face Center
Pick a point, an edge, or a face in the structure. gpicwntan-:ircle

Fick Circle Center

Pick Paoink on Face

o o~ = o 3 T

/" PickEdge
[ Pick Face F

La1]

Hints:

= Press "s" to activate all pick tools.

Picked Point Picked Edge Picked Face - To pick a point by given coordi-
nates, press “p” and the tab-key.
= 2" time picking an element
unselects it.
Pick face
Pick circle Pick face (f)
center (a)
center (c) \ /
Pick corner Clear picked elements (d)
Pick edge \ Edge from
center (m) coordinates
Pick point Pick edge (e)

24 on circle (r)



Working Coordinate System JL
LR PR e o~

= The working coordinate system (WCS) allows the use of context
dependent coordinates.

=Use £, to switch on/off the WCS.

=Use LY to rotate the WCS.

Rotate Local Coordinate System |z|
duiz OU O Ew
|:> brl o
£= (=]
e

= Use Iz_ to move the WCS.

Mowe Local Coordinate System |z|
. i W
ancel
. elp
ove in global system

25



Working Coordinate System L
LR PR *E o~

= The WCS can be alighed, e.g., with a point, an edge, or a face.

.

Align the WCS
with a point

. e :
ey
Align the WCS |::>
with an edge
. g

Align the WCS
with a face

Press “w” to align the WCS with the currently selected object. ﬁ

26

o



= The position of a WCS can be stored for later use.

27

Working Coordinate System

WES
] Local Coordinate Svstem
Define Local Coordinates. ..
2 Rotate Local Coordinates. ..

Move Local Coardingtes...

M e

Measure Local Coordinates. ..

Align WS with Selected Face

BRI

Aligr WS with Selected Ttem 1

Ratate +30° around U axis UMSCHALT+U
Rotate +20° around ¥ axis UMSCHALT+Y
Rotate +30% around W axis UMSCHALT -+

Align WS with 2% Plane
Align WS with %Z Plane
Align WS with ¥Z Plane
Aligr WS with U Plane
Aligr WS with W Plane

% Align WS with Global Coordinates

L | 2 2

Store Current WCS

M arne:
by i CS

Vanll il I v

vall vl I

(]
Cancel

Help

III X

A Fi <
I || Store Current WCS. ..

Fd Components

Cd Groups

Ci Materials
Cd Faces
E =

ﬁ. Lurmped Elements
ﬁ. Flare ' ave

F@ Farfiald SAirea




Boolean Operations
= =il

= Boolean operations can be applied to two or more shapes to
create more complex structures.

Sphere
S r\

Add & Subtract I

ﬂ Brick + Sphere Brick - Sphere

O

O

+ F
Intersect = Boolean insert CST
Brick * Sphere Sphere / Brick Brick / Sphere m

o

28



Curve Modeling Tools - Overview (I)
@ /S eEefOavaey 40 & MPHhID

= Curves can be used for
= structure generation,
= thin wire generation,
= integration path in post-processing,
= healing CAD data.

R/ CEFTUY N v/
il N
Basic Curves J\
Generation Q
@& Q
O

@ Create new curve

29



Gl/GeFuvaNdHe B MPhD @

= Solids can be created from curves.

Planar Curve
Sweep Curve

© O
e
o 5
..._HC
=g
%n
P
v o

Curve Modeling Tools - Overview (ll)

Extrusion of a

©
Y
(@]
c
.O
-
©
()
| -
(®)

30
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CST

/

Specify rotation angle,
material properties, etc.
Double click on any corner
point to change its position.

Rotation Axis

Rotation of Profile #

IR
et
R
XX
o

Draw the profile.

OOO00
{ 0000%00&
L

Press backspace to delete
the last selected point.

N
o
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Analytical Modeling (I)

= 3D curves and faces can be created using analytical expressions.

Create Analytical Curve

M arne:
Curves

(&. ow |anal_l,lti|:al'l |
Mew Curve

Fresiewm

/ Li Analytical definitionz

B 5
(= Circle... :
) l
(" arc... Y[t

"1 Rectangle. .. |n::n:-s[t] |

/" Palygan... it

-F'-.-' Eﬂjlil‘lE... |t."l[2xpl] |

"‘1 30 Palygon,..

P arameter range

s | sy

Curve:

| Analytical Curve. ..

| curvel w |

Enter parameterization




Analytical Modeling (ll)

= 3D curves and faces can be created using analytical expressions.
Objects

34

Pick. »
Pick: Lists r
(5 Clear Picks d
Basic Shapes ﬁ Brick. ..
Fares k ﬁ Sphere. ..
Sub-Project... b Cylinder...
'&. Elliptical Cyvlinder. ..
Mew Cormponent
_ 4% Cone...
P Extrude... Tarie
&' Rotate... Analytical Face. ..
P‘ Bond Wire. ..

Create Analytical Face

M ame:

Analytical defimbions

EA TR

lu

RaRY!

v

2]

|2"cas[5 g2+ "2))

Parameter ranges

Min[ul: | A | Ma:-:[u]:| #Fi
Minv): |-4°Pi | Maslv)| 4°Pi
Component:
v
b aterial:
|Vacuum w | l Help

CST




@ Loft Operation

= Two picked faces can be used to create a new shape by a loft
operation.

!

Loft

Mame: 0K
Preview
Smoothness
! ! Cancel
} N

-

Pick two faces.

Lo High
@ 0,290000
Compaonent:
| component] » |
b aterial:
e 3

Choose the properties
of the loft operation.

Preview

CST

4
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& Bending

= |t is possible to bend a sheet on a solid object.

Pick.
Pick Lists 4
! sl Clear Picks d

Example:

Creation of a Helix

Basic Shapes 4

Faces
Sheet | Sub-Project...
MNew Component
(B2 Extrude...

"n’g'f Raotate. ..

-
T

\ Solid

The solid and the sheet must touch each other.

Objects
Pick. 3
Pick. Lisks

() Clear Picks d

| Bend sheet. ..

i ickern Shest
5

-

Basic Shapes »

Faces
| Sub-Project.. .
Meww Corponent
& Extrude...
CS

'@'f Fotate,..

I shell Solid or Thicken Sheet. .. I
36
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@ © Blend and Chamfer Edges

Ok,
W
Help

Specify angle and width.

Select edges. g A —
ﬁ I:I

Specify radius.

&

H

CST

; o




Shell Operation

= A solid object can be shelled.

Example:
A waveguide bend consisting of three shapes is shelled.

=i}
 solid3

solid1

L

Create a single shape
Obects| by a Boolean add.

Pick. r

Pick Lisks L4

! (5} Clear Picks d
' Basic Shapes L4
7 Faces kL $
1 Sub-Praject. ..
Mew Component
E—* Extrude. ..

11? Rotate...
Picked faces will be open r.d' Lt

. | Shell Solid ar Thicken Sheet, |,
after the operation.

CST

38




“s Transform Operation

= Existing objects can be translated, rotated, mirrored, and scaled.

Translate Scale Rotate

= Use the mouse to translate, rotate, or scale objects interactively.

= Perform several transformations to the same shape using the “Apply”
button.

= Selecting more than one solid will turn the shape center into the
common center.

CST

. 4

o



& Local Modifications - Face Modifications

Pick,
Pick, Lists
Clear Picks

Basic Shapes

Faces
Sub-Project...
Mews Component

Extrude. ..
Rotate, ..

Fill Up Space...

=

i
%

I
v

Offset Face: Interactively
move the face of a solid in
its normal direction.

Move Face: Interactively
move the face of a solid in
a coordinate direction.

Local Modifications

40

Boolean

Heal all Shapes
Face Healing Tools

Solid Healing Tools

Remove Feature  STRG4R

’:Li; Define Face Constraints. ..

Show Face Constraints. .,

Local Modifications are especially helpful
when you are working with an imported
CAD model for which the model history is
not available. The "Local Modification”
tools help you to modify such geometries.

CST

I,-
= o




Local Modifications - Remove Feature

Objects

Pick,
Pick Lists
&) Clear Picks d

Basic Shapes

Faces
Sub-Project. ..
Mew Cormponent

Extrude. ..

Rotate. ..

“q¥

Shell Solid or Thicken Sheet...

Fill Up Space. ..

Separate Shape

Feature to be removed

ﬂ Transfarm,.. STRG+T
A align...  STRGHUMSCHALT+A
| Local Modifications

Boolean
@ Heal Shape

@ Heal all Shapes

Face Healing Tools

Salid Healing Toals

3

Face Modifications. ..
Remove Feature STRGHR

% Define Face Constraints. ..

Show Face Constraints, ..

41

Remove the feature

- @

Pick the feature

CST




View Options
S H| |

= Several options are available to gain better insight into the structure.

—

Cutting Plane &

—)

Wireframe Mode (7

CST

42
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A
ﬁo? L Y 46«%:%
..v. i ...“%..

S HE(D| o

= Several options are available to gain better insight into the structure.

Coordinate Axes >

View Options

43



Copy / Paste Structure Parts

= Ctrl+C stores the selected solids on the active working coordinate
system (WCS) to the clipboard. Ctrl+V pastes the clipboard into the
active working coordinate system.

= Copy and paste of structure parts works even between different CST
projects.

e -
Press ctrl+c to copy g

objects to clipboard.

Paste the objects in
the new WCS.

Move the WCS.

44



Align Objects

= Copied or imported objects can be aligned with the current model.

=0 % oRg. ol

Select shape and Select faces to Choose angle. Final Result
choose “Align...” align with.

= For copied and imported objects, the alignment is started
automatically.

= For shapes selected in the “Navigation Tree” start by choosing “Align...”
from the “Objects” menu.

CST

L’
H .
D
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Interactive CAD Modeling Using the Mouse

ED = o)
100
Copy Wiew bo Clipboard Fraster
Help

it

1 At
Working Plane Properties. .. Snap width:
0.1 Shap

1. Adjust the “Snap width” according to the raster of your structure.

2. Use the pick tools, whenever geometrical information is already available.
e Pick points to define new shapes / height of extrusion / transform.
» Pick edges for rotation axis / to adjust WCS.
e Pick face for extrude / rotate / transform / to adjust WCS.

3. Use the local working coordinate system (WCS).

4. Use the keyboard only for new (independent) geometric information

(e.g. points which cannot be picked and do not fit into the snapping raster).

Relative construction via picks and WCS avoids redundant information.
Parameters/Values are entered once and are later referenced via picks. CST

.
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Solver Overview

Which solver is best suited to my application?

CST




Which Solver is the “Best”?

= Unique answer to this question is not easily possible as the
performance and accuracy depend on many parameters:

* Electrical size and geometry of the problem,

- Material models and material parameters used,

» Resonant behavior of the model,

» Type of the mesh and the boundary conditions,
 Architecture of the workstation used for the simulation,
- etc.

|:> BUT: Some helpful rules of thumb are available.

|:> The application engineers of CST are available to
discuss the solver choice and the model setup.
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i Transient Simulation - Behind the Scenes

Excitation Time Signal Output Time Signal

n
|

i i)
;“\ H\ Numerical time integration M‘
il UA of 3D Maxwell equations Vi

Jnlﬂﬂﬂl'\f\ AP,
UV

oO—

Port 1 Port 2

The simulation duration depends on:
1. Duration of input signal (determined by frequency range selected)

2. Duration of output signal (determined mainly by the size and the
resonances of the model under study)

3. Time step width for numerical time integration (determined by the csST
mesh used to discretize your model)
5
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@& Frequency Domain Simulation -
= Behind the Scenes

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

S-Parameter Magnitude in dB

-1z
: : : : : : : : : - 51’1
L s A
B e e Nt St St/ St s For each frequency
oL N T point a linear

equation system

P VU 1Y SN U SO AU AU SN SR - S
Joow A has to be solved.

' ' ' ' '
1 ' ' ' ' ' ' ' '
1 ] ] ] ] ] ] ] ]
e N B S b, T S e CE L P P PP PR T
' ' ' ' ' ' ' '
' ' ' ' ' ' '
] ] ] ] ] ] ]

1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1
' 1 1 1 1 1 1 1 1

—24 T-TTTTTAaTTTTTTTrToTTTETo T TR T T T T T [y E e e el e |
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1

=25 i i i i i i i i i
4 4.2 44 46 48 =) =2 54 56 58 5}
Frequency [/ GHz

* The intermediate points in broadband results are calculated by an o

I,-
= o

interpolation.
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Time Domain + Frequency Domain

; < = il
o q . . q
Time Domain Frequency Domain Frequency Domain Calculation
Input Signal Irgeuit Spectrum Input Spectrum
1 . . ‘ . ‘ a1 NP
08, : I 0.14 \\ wefennndeeeed
0,12 4eeetemendesd R S
06 PP S N o] :
e T O N mn
N sl o < X(w
H ’ T
02 0.04 Jooerboenniees I, N
X (t) o : L [ : 0,02 -t \\
: ; : : : : 0
0 01 0203 04 05 06 07 o 1 2 3 4 5 6 7 8
Time / ns Frequency [ GHz
Reflected Spectrum
Reflected Signal Reflected Spectrum
003 . 0.008
oozl 0007 | f)
001 oo0s | f t
o005 | f
out 0. 0.004 | ... oL
001 0.003 :
y(t) 002, 0.002 ;
0.03 oM 0,001 f
01 02 032 04 05 06 07
Time / ns Frosgumroy | fag Freguency /O
L [
zZ 1 TDR
S 11 s11
0.09 0.09
008 ' ‘ ‘ 0,08
007 |.. 0.07 |
006 | 0,06 |...
005 | 0,05 .|
004 [ 0.04
D031 0.03 [
N T 0.02. 0,02
B e e e e e 0ot oy
0102020405086 07

Time / ns Frequency /G

TDR S-parameter
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Solver Choice (l) - Overview

General Purpose Solver (3D-Volume)

Solver

h Transient

Area of Application (Rule of Thumb)

= Electrically medium and large sized problems
= Broadband
= Arbitrary time signals

E Frequency
Domain

= Narrow band / Single frequency
= Electrically small to medium sized problems
= Periodic structures with Floquet port modes

Special Solver (3D-Volume): Closed Resonant Structures

% Eigenmode

= Strongly resonant structures, narrow band (e.g. cavities)

E FD Resonant

= Strongly resonant, non radiating structures (e.g. filters)

Special Solver (3D-Surface): Large Open Metallic Structures

& Integral Equation
(based on MLFMM)

Ei' Asymptotic Solver
54

= Electrically large structures
= Dominated by metal

CST
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= RCS calculations for electrically very large objects




Solver Choice (ll) - Resonances

The following rules of thumb apply:

Weak Resonances Strong Resonances

U
&

General Purpose

c .
1l +AR-Filter
for S-parameter

calculation only

&

Resonant Fast

F-solver is better suited to strongly resonant applications than T-solver. CST

. 4
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Solver Choice (lll) - Electrical Size

The following rules of thumb apply:

Structure under study

Electrically Small Electrically Large
(d < )\min) (d > (2030) . )\min)

= I

H: _ With MPI also very large
problems can be solved.

& N B

Ei. RCS calculations for electrically -

very large structures

For electrically very small structures the quasistatic solvers provided in
CST EM STUDIO® might be a good choice. T
CS

. W




Solver Choice (IV) - Bandwidth

The following rules of thumb apply:

Narrowband Broadband

_
o -
-

F-solver and I-solver are better suited to narrowband applications,
while the T-solver is better suited to broadband applications. CST

. 4
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Specialized Products

= [n addition to the general purpose solvers of CST MICROWAVE STUDIO®
CST offers solvers specialized to certain classes of applications.

CST PCB STUDIO™

Specialized solvers for the
simulation of PCB boards.

CST CABLE STUDIO™

Specialized solvers for the

!lg simulation of complete cable
%|. harnesses for all kind of EMC
investigations.
CST MICROSTRIPES™

Efficient solvers based on the
Transmission Line Matrix (TLM)
method. Contains special
algorithms for EMC analysis.
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1- EGun- Uygulamasi




2- Solenoid Magnet- Uygulamasi




3- Five Cell SFR Cavity- Uygulamasi
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