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Why Macro Programming?

» Automate common tasks, save time, increase productivity
> Extend the program’‘s capabilities, e.g. post processing, optimization
» Customize the program for particular applications

» Make advanced functionality available to less experienced users

/CST STUDIO SUITE's macro language: N

» Compatible to the widely used VBA (Visual Basic for Applications)
» COM based
= CST STUDIO SUITE can be controlled by other applications
\_ = CST STUDIO SUITE can control other applications Y,

CST



Integration Into Workflow

e.g. ppt-Reports

MS Windows i
Scripting
Host

reports

e.g. bidirectional Excel link
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Tgth of tuning screw
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CST Studios can be both: OLE client and server

OLE: CommunicationStandard for Data Exchange



Integration Into Workflow

Call via command line option

——>

Call: ! "C:\Program Files\CST STUDIO SUITE 2006B\CST DESIGW“@ -m D:\MBK\Start _iT_S.bas
Execute command in Matlab CST MWS is called Path of the VBA script
within the
CST DESIGN
Sub Main ENVIRONMENT _ isti i
. ens an existing CST MWS file
OpenFile("D:\MBK\test1\testl.mod") «———— P g

Solver.Start +— .
Save Start of Transient Solver

Saves results and gives control back to Matlab

CST
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Project Templates

[ Customize the default settings for particular types of app

lications.

J

At the beginning: | File -> New...

orlater: | File -> Select Template... |

Welcome to CST DESIGN ENVIRONMENT

Plezse select one of the following options

@ Create a new project
E 2 = m

CSTEMSTUDID  CST PARTICLE C5T DESIGN
STUDID STUDIO

Cs7T
MICROWAVE
5TUDIO

é Open an exfsting project

More Files...
E. pifa_tran_sma.mod
. pifa_fien_smamod
. pifa_tran_sma_lossy.mod
[E. pifa_tran_disc_freq.mod
E pita_tran_discrete mod

o | (o ]

Create a New Project %

—Select a template for the new project—— [~ Description

) ha [in | ace]
Antenna [on Planar Substrate]
Antenna [with Ground Plane]
Connector [Coaxial]
Connector [Multipin)

EMC-EMI Praoblem

IC Package

Flanar Coupler [Microstrip, Coplanar]
Planar Filter

Waveguide Coupler

‘waveguide Filter

Units: mm, ghz

B ackground: wacuum
Boundaries: all open
Ground plane: none

(] 3 I Cancel

V' Show this dialog box when a new project is created

Help |

™ Always start with the selected module
™ Dpen the Duick Start Guide

[ ]
[

The template library can be easily extended ]

ﬂ
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Project Templates

m 1 # $
“ % & g ) * 4
e /- 0
) # - B F# x
' / ' & ' " Macro
" 2 2 [ Make globally available ﬂl
Help
= )2 3 4 e
=5/ " # 3%- 6 - 4

=7-')3 ) # +-- [ '+ 4" 2 3 84
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Customize CST MWS
exactly to your needs

Postprocessing

CST
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Useful, predefined macros

Cpen YEA Macro Editar
Make WBA Macro, ..
Import YB&A Macra...

Edit [ Move § Delete WB& Macra, ..

Set Glabal Library Path, ..

Calculate

Canstruck

EMC

Farfield

File:

Filter Analysis
araphics

MAFIA

Report

Results

Salver

Tire Signal Processing
Touchstone 4+ SPICE
Wizard

* v ¥ T w ¥ W ¥ ¥ ¥ Ww w wr

Calculate L-C-fres

Zalculate Skin-Depth and Surface Roughness
Calculate Wawvelength

Zalculate analvtical Line Impedance

Calculate tan_delta From conduckivity

CST



Useful, predefined macros

Dpen YEA Macro Editor
Make WEA Macra, ..
Import YBA Macro...

Edit [ Mowe [ Delete YBA Macra, ..
Set Global Library Path...

Calculate

Canskruck

EMC

Farfield

File:

Filter Analysis
Graphics

MAFLA

Report

Resulks

Solver

Time Signal Processing
Touchstone + SPICE
Wizard

* T T T ¥ ¥ ¥ ¥ ¥ ¥ v ¥

Coils

Curves

Discrete Ports

Cnline

Superconducting Cavity
Wias

Wires

- v w v

CST



Useful,

Open YEA Macro Edibor
Make WEA Macro..,
Irnport VB& Macra...

Edit [ Move [ Delete WBA Macra., .,

Set Global Library Path. ..

Calculate
Conskruck
EMC

Farfield

File:

Filter Analysis
Graphics
MAFTA

*¥ ¥ ¥ v v w w v

Report

Resulks

Solver

Time Signal Processing
Touchstone + SPICE
Wizard

* ¥ ¥ v v

predefined macros

PawerPaint Presentation
PowerPoint Slide
Word Repart

CST



Useful,

Cpen YBA Macro Editor
Make YEBA Macro, ..
Import YE& Macra...

predefined macros

Edit / Mowve § Delete WBA Macro, ..

Set Global Library Path,.,

Calculate

Conskruct

EMC

Farfield

File

Filter Analysis
aGraphics

MAFTA

Report

Resulks

Solver

Tirme Signal Processing
Touchstone + SPICE

* T T ¥ ¥ w¥ ¥ ¥ ¥ ¥ ¥ Ww r

Wizard

Zompare Mulkiple Funs
Delete old Results

Parameter + Mesh Study

CST
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Structure Macros and Control Macros

Structure macros

* Modify the structure

= Stored in the history list ' -

=? § .mcs

= @A -$7 ' / # # " -"B

P execute macro: ConstructtCoilshS ectioned spi

Cloze

c7 c7z- cr ' v =

Step

Continue

2L

[Unjhide

= 1CST



I Structure Macros and Control Macros

Control macros

= Do not modify the structure

= Do not need to be stored in the history list
=? § .mcr

= @A - $> "HT -

c7- - C7-- < -"' -F



Project Macros and Global Macros

Project macros

7 o+ "2
.! LI L] - F
. ‘22 F

= Not available for other projects as well

Global macros
"7 o+ "2
"5
wl O+ - ' .Global Macro Path0
= Can be shared accross projects

CST



Result Templates

-> $7 ‘G 'G o
=1 ' <installationpath>/Library/Result Templates/my_template.rtp

Template Based Postprocessing

1D Results |{}D Results

|Ac|d new postprocessing step... w | o
Result name Template name Pe rfo r m S a n aCt] o n
1

CST
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=> $7 'G

Result Templates

'G

' #

=1 ' <installationpath>/Library/Result Templates/my_template.rtp
2 -/

Template Based Postprocessing

1D Results | 0D Results |

|Ac|d new postprocessing step...

Result name

jl E-Field (Es)_Abs_0D

Template name Value
Evaluate Field in arbitrary Coordinates (00, 10, 2D)

Returns a value

CST
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The Integrated Development Environmen

CST MICROWAVE STUS

ed_0]

E He Edt Yew WCS Cuves Oblects Mesh Sobve Resuts [Macros| window Help

b -Ud | &|s
=8 veER | ¥

QO FAOH BT L | LbE

B x4 E Open VEA Macro Edtor
Make WEA Macro,

b & | @ EER | L7 ! [mport veaMacro.

Edit | Move | Delete YBA Macro.

Sek Global Library Path.

3 Comparerts
(3 Materils

1 Wies
1 Lumped Elements
& PlansWav
0 Parts
++( Curent Distibutions
{1 Exshation Signals
(O Field Montors
(3 Vaktage Moritors
1 Probes
(] Mesh Conlrol
{1 1D Results
1 2D/3D Resuts
(0 Farfieds

X[ Hame Value Description

Caleulate
Construct

EMc

Frfieid

File

Fiter Analysis
Graphics

MAFIA

Report

Resuts

Solver

Time Signal Processing
Touchstane + SPICE
wizard

ilxl
Il

% | % [Frec B
£ e

X
; Open IDE

"E Unitled 0 it Unitled 0

[Tore

lalx

Undsfined

Global

Open VBA Macro Editor

[Raster=1.000 | [FEC [m [k |5

CST



The Integrated Development Environment

Liglxl
JRETE]

tielp
(3] -\@wm@m% > | &

2 | (Gereral) N =] Fioc [Main |
El

l Debug the macro l

[ Edit macro code here (syntax highlighting) ]

K o
E  Untited 0 |di$ Untitled_0 5] Untided OM.
ED Vale Desciption T i ff =1 =l
I 2 Undefined J—‘ -
|
nnnnnn | c ST




The Integrated Development Environment

[Sjcst Microwave sTUDIO - [Untitled_o:Macro1]

Cile Ede View Magro Debug Macros Window Help

JSETES|

D @S L BE Fr i 8 |0@ BEEV|T S |6

=181

I
0 Materials -
{2 Faces
0 curves
0O ws
0 wires
{1 Lumped Elements
2 Planewave
3 Ports
{2 Current Distibutions
{21 Exciation Signels
(3 Fisld Monitors
{0 Vohtage Monitors
@
S | y
10 Results
00 20730 F(‘exuhs Object: [(General x| Proc: [Main |
0 Fafields B 5 Hain H
i
vea
Hella world
Macro Debugger:
» Set breakpoints o
Ll 3
E_Uniiled 0 [i$ Uniited 0 ] Urkiled_ M > Step th ro Ug h the macro
=Nane [valie [ Dessiption ] Li:um > Watch Va” abl es =]
\> etc... j
= |
Ready TRestor=t.000 [ [PeC [m [z |5

CST



The Integrated Development Environment

=18 x|

[SjCsT MICROWAYE STUDIO - [Untitled_0:Macro

Eifle Edt View Magro Debug Macros Window tefp =18l
DF-B@ES2 - km FHo = |0 [Be0 0S|
=Ixl B
"1 Components Object |[|3 eeeee i) \ x| Proc [Main ]
El

Cl;«wiz:a\s Sub Mais \
T~ _iix

) . SR L LRI LIS
[ Graphlcal GUI bu”der ] |Begin Dialng UseDialog 400 203 * %GRIDAD,7 11

LooooLooooooepbo

| Source code for the dialog box is automatically created and
Inserted at the caret's position

b ||

. H
clobal =
Rester=1.000 | [PEC [m [z |5 CST

Ready
; o




How to Create Macros?

There exist different ways to create a macro

=7 ' existing macro
=5 2 history list" - - 3 4
== Macro -> Make VBA Control Macro start from Scratch
= E ! 2 H ) + "#30 "4
"= A’ '
.= 2
"= ' G # - '

CST
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Getting More Information

9 L]

CST STUDIO SUITE™ 2006 — Advanced Topics a3

Chapter 7 - VBA Macro Language

7.1 Introduction

CST STUDIC SUITE™ offers a powerful environment for automating any task within its
modules or even in combination with external programs. The powerful VBA (Visual Basic

for Applications) compatible macro language is equipped with a fully featured
development environment including an editar and a debugger. An interface ta OLE
auiomalion enables a seaniess integration into the Windows environment (e.g.
Microsoft Office®, MATLAS®, AutoCAD®, MathCAD®, Windows Scripting Host, stc.).

The following sectians start by providing gensral infarmation an the VBA-bassd macro
language before the actual integration info CST STUDIO SUITE™ is discussed. The
explanations are supported by a variety of examples which should assist you in building
your own macros. We strongly recommend you work through this infroduction, which
should on'y take a few hours, to obiain @ good working knowledge of macro
programming in general

7.2 VBA Development Environment

YYou can open the WBA development environment by choosing Mscros =Cpen VBA
Macro Editor in CST MICROWAVE STUDIO®, CST EM STUDIO™ or CST PARTICLE
STUDIC™ or by choasing File *Macros <Alew Macro in CST DESIGN STUDIO™.

The development environment consisis of a foolbar and an editor window as shown
lelow:

Pause Set Breakpoini Stepinic  Stepout  Set Next Statement

GUI Bilder —— & _* U @™o ¥~ Quick Watch

AN

Run  Stop Clear Bregkpoinis  Stepover  Goto Show Next Statement

CST



