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I Why Macro Programming?

-

» Automate common tasks, save time, increase productivity

» Customize the program for particular applications

~

» Extend the program's capabilities, e.g. post processing, optimization

\> Make advanced functionality available to less experienced users Y

/CST STUDIO SUITE™ macro language:

» 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

~

)
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Useful, predefined macros

Cpen YBA Macro Editar

Make YBEA Macra...

Impork YB& Macra...

Edit | Maove | Delete YBA& Macro.,.,
Set Global Library Path...

Zalculate Zalculate L-C-Fres

Conskruck Calculate skin-Depth and Surface Roughness
EMC
Farfield
File

Filker Analysis

Calculake Wavelength

Calculate analytical Line Impedance

Calculate tan_delka From conduckivity

Garaphics

MAFLA

Fepork

Resulks

Solver

Time Signal Processing
Touchskone + SPICE
Wizard

b . . . A e . . . . . . .
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Useful, predefined macros

open YBA Macro Editor

Make YBA Macra, ..

Import VBA Macra...

Edit [ Move [ Delete YBA Macro, ..
Set Global Library Path. ..

Calculate »

Conskruck Coils »
ErIC » Curves »
Farfield L Discrete Porks L
File: » Cnline v
Filker Analysis k Superconducting Caviky
iaraphics » YWias L |
MAFIA » Wires »
Report k

Results »

Solver »

Timne Sigral Processing »

Touchstone + SPICE »

Wizard »
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Useful, predefined macros

Cpen YE& Macro Editor

Make VEA Macro. ..

Impork YBA Macra. ..

Edit | Mave | Delete YBA Macro..,
Set Global Library Path. ..

Calculate
Zanskruck
EMC

Farfield

File

Filker Analysis
araphics
MAFLA

Fepork PowerPoint Presentation

b A . . . A .

PowerPaint Slide
Wiord Report

Resulks

Salver

Time Signal Processing
Touchstone + SPICE
Wizard

b . . .
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Useful, predefined macros

Cpen YBA Macro Editar

Make YBEA Macra...

Impork YB& Macra...

Edit | Maove | Delete YBA Macra, ..
Set Global Library Path, ..

Calculake

Canskrock

EMC

Farfield

File

Filker Analysis
araphics

MAFLA

Fepork

Resulks

Solver

Time Signal Processing
Touchskone + SPICE

| YWizard Compare Mulkiple Runs

- —
Delete old Results k

Parameter + Mesh Skudy

b . . . . S T . . . . A .
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Integration Into Workflow

e.g. ppt-Reports

MS Windows (
Scripting <> Matlab, AutoC
Host
COM reports
DCOM
e.g. bidirectional Excel link

|

1
2 _|Heigth of tuning screw |
3
a
6
RESULTS:
Minimum S11: 0358

Waximum S11: 0419

L ] P e e e e e e e e e e S e
it it e e el e e o) e )

CST STUDIO SUITE™ can be both: —
OLE client and server
L CST
OLE: CommunicationStandard for Data Exchange
8 www.cst.com e Nov-06 m
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Integration Into Workflow

Call via command line option

>

Call: I "C:\Program Files\CST STUDIO SUITE 2006\CST DESIGN ENW D:\MBK\Start_CST_5.bas
Execute command in Matlab CST MWS is called within the  Path of the VBA script

DESIGN ENVIRONMENT

Sub Main
OpenFile("D:\MBK\testl\testl.mod")«—
Solver.Start «+—

Save
CST
9 www.cst.com e Nov-06 m

e

Opens an existing CST MWS file

Start of Transient Solver

Saves results and gives control back to Matlab




Project Templates

D

[Customize the default settings for particular types of applications.

Create a New Project |

At the beginning: F||e -=> NeW — Select a template for the new project—— — Description
or later: Flle -> SeIeCt Template"' > Antenna [on Panstrate]
Antenna [with Ground Plane]
Connectar [Coaxial]
Connector (Mg
Please select one of the following options: FEMFI':EEI Prablem
Ko ackage
@ Create a new project Flanar Coupler [Microztip, Coplanar)
Flanar Filter
W avequide Coupler
e 2
E— "») 5: [E] "W aveguide Filker Uritz: mmn. ghz
CsT CSTEMSTUDID  CSTPARTICLE  CST DESIGN Background: vacuum
MICROWAVE sTUDID ETUDID Boundaries: all open
STUDID Ground plane: none
é}’ Open an exigting project
tare Files...
. pifa_tran_sma.mod

E. pifa_freq_sma.mod

. pifa_tran_sma_lozsy.mod I—I
. pifa_tran_disc_freq mod Ok Cancel Help |

. pifa_tran_discrete.mod

¥ Show this dialog bos when a new project is created

[~ &lways start with the selected module
[~ Open the Quick Start Guide

ok | [ cancel | Hep |
[ The template library can be easily extended ]
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Project Templates

Input some commands you often use for your CST MWS
structures, e.g.:

— Frequency range, units, Background-mat + boundaries

— Definition of materials (parameters, favorite colours ...)

— Working plane settings (especially snapping !)

— Monitors at favorite frequencies, ... B
. . Macro ok
Open the history list |
" [ Make globally available
Mark the commands, press ,Macro Heb_|

Give a name to your macro, e.g. ,File / My defaults”
Click ,Make globally available®, then ,,OK*
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Project Templates

Source-Files are stored in
<GLOBALMACROPATH>\New Project Templates

Create a New Project |

Each template < NAM E> — Select a template for the new project—— — Description
consists of 3 files: <MNones -

Lankenna [in Free Space]
Antenna [on Planar Substrate]
Antenna [with Ground Plane]

<NAME>.bmp

1) <NAME>.tpl (required) Connector (Coavial)
. Connector [Multipin]
(contains VBA-commands) EMC-EMI Prablem
IC Package
Planar Coupler [Microstnip, Coplanar)
. Flanar Filter
2) <NAM E>bmp (Optlonal) ‘Wwiaveguide Coupler :
(contains displayed picture) Waveguide Filter HIRLSE G
B ackground: wacuum

Boundaries: all open
Ground plane: none
3) <NAME>.txt (optional) i \~

(contains displayed description)

" | <NAME>.txt

k. I Cancel Help |

¥ Show this dialog box when a new project is created
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Customize PullDown Menus via menu.cfg

CST MICROWAYE STUDIO - [Untitled_0] — Iﬂlﬂ
E File Edit View WCS Curves Olgie:tsiMesh Solve Results Macros Wiindow Help =1 x|
e Pick 3
DE-dd g2y " g G - A ] |
ick Lists
BE B 7| [ e sttt oy | 1 5, %% [l |5 2|0 0 2 2
WX WY SN NG Basic Shapes 8 T =R f/@ )
T | Advanced Shapes Planar Coil . -
e || P Rt sl Coil Modelling
-0 Materials New Companent Circular spiral
{1 Faces G A 4
{1 Curves Exnds
[ WS W Rotate...
13 wires *
{27 Lumped Elements
{27 Plans Wave
{3 Parts
{27 Current Distributions
{27 Excitation Signals Z}
{1 Field Monitors 1
{17 Waltage Moritors
{3 Probes
B+ Mesh Contral
{13 1D Results DF‘
{27 20430 Results ¥
-+ Falields Local Madifications 4
Boolean L4
- —
i z x
Face Healing Taols 4
Solid Healing Tools 4
E Unttled 0 |dh Unfited_0
L“” Mame | Walue | [Drescription Tupe l;l ill ;I

Undefined j

Global j
[Raster=L.000 [ [PEC [m [He [5°
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Customize PullDown Menus via menu.cfg

menu.cfg - Example

Objects\Advanced Shapes|[+Basic Shapes]\Planar Coil
COMMANDMACRO
macro_construct_coil.bas

Objects\Advanced Shapes[+Basic Shapes]\Rectangular spiral
STRUCTUREMACRO
macro.939

Note:

 menu.cfg and macro.### or .bas in globalmacropath

e STRUCTUREMACRO goes into history list,

« COMMANDMACRO (*) will not be entered in the history list

» [+Basic Shapes] -> new entry will be inserted after "Basic Shapes

Menu.zip
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Outline

»\Why macro programming?

» EXxisting macros

» Different types of macros

» Creating and testing new macros

» The integrated development environment (IDE)
» Structure of an CST MWS macro

>»How to create a macro?

» Getting more information
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I The Different Types of Macros

[ Different types depending on the functionality ]

» Macros for structure generation
» Project templates
= Structure macros

> Macros for advanced control
= Control macros

» Macros for extending functionality
= User defined excitation functions
= User defined parameter sweep watches
» User defined goal functions
= Result templates for customized post-processing
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I The Different Types of Macros

[ Structure macros and control macros ]

» Structure macros @Ennstruct / Coils / Trapezoidal-Spiral

» Modify the structure
= Stored in the history list for parametric model definition

= Example: Creation of advanced geometry, e.g. spirals,...

» Control macros @Eal:ulate / Calculate Wavelength

17

Do not modify the structure

Do not need to be stored in the history list

Example: Specific post processing calculations, e.g. group
delay, TDR, etc....

User defined goal functions, etc. can be considered as a special

type of control macro CST

www.cst.com e Nov-06
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I The Different Types of Macros

[ Project macros and global macros J

» Project macros
= Can be either command macros or structure macros
= Specific for a particular project
= Stored with the project. Not available for other projects as well

> Global macros
= Can be either command macros or structure macros
= Generally useful

= Stored in a global location (Global Macro Path). Can be shared
accross projects

CST
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I The Different Types of Macros

[ Result Templates for customized postprocessing ]

= Store in <globalmacropath>/Result Templates/1D/my_template.rtp

or .../OD/my_template.rtp

= Will be evaluated after each solver run.
» Can perform just an action or return 1D or OD values.

Option Explicit

Performs fixed combine results

Function EwaluatelD()] 4s 0Object

With CombineResults
.Rezer
CSetMonitorType [("frecquency™)
LBetlffsecType ("phase™)
EnablelintomaticLabeling (True)
'fixed combine results for two modes excited
'at the same port, phase shift 90 degree
GetPortModeValuez (1, 1, 0.5, 0.0)
GetPortModeValues (1, 2, 0.5, 90.0)
. Fun

End With

Set Ewvaluatell = ResultlD(™™)
EvaluarelD.Initialize 1

End Function

Option Explicit

19

Returns a value -
Function EwvaluatelD() &s Double

Dim resultkey L=z String
Dim cst_walue &z Double

Dim dfactor 4s Double

If [(CInti(Geticriptiecting("maltiply™,"0")) = 0 ) Then
' no
dfactor = 1.0
Elze
'yes
dfactor = Evaluate (Geticriptietting("factor™,"™1)
End If

EwvaluatelDl = dfactor * [(Mesh.Getlx-1)* (Mesh.GetMy-1)* (Mesh. Getlz-1)

End Function

www.cst.com e Nov-06 m
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The Integrated Development Environment (IDE)

[S]CST MICROWAYE STUDIO - [Untitled_0] — 81|
E File Edt View WCS Curves Objects Mesh Solve Results |Marros| Window Help .- 5[
0= 'nﬁlélq ¥ ‘l »* /“ [} @ Open YBA Macro Editor E@‘.’l-l;! "‘@ Free -

Make YBA Macra,..
e ’\/@lﬂ LA N |QE% iIr! Import ¥BA Macra... \-’ii.*ii.fi. IS IZlEI 2ot |
Edit [ Move | Delete YBA Macro...
SQFFASP BN LR OG| /4l 0L FEE@
Set Global Library Path... N\
SET]
3
Bl Calculate
-0 Materials Canstruct 2
~{_] Faces EMC » O I D E
{7 Curves Farfield 4 p e n
{0 wrs File: 3
{1 wires ’
Filter Anal 3
{3 Lumped Elements et .na A
{23 Plane Wave Graphics Y
[ Ports MAFLA 3
{271 Cunent Digtributions Report 4
{27 Excitation Signals Results »
-] Field Momtor.s Slver »
{27 “oltage Monitors — R
3 Probes ime Signal Processing
-1 Mesh Cantral Touchstone + SPICE L4
~{3 1D Results Wizard 4
{21 20430 Resuls ¥
{21 Farfields
—
X
z
E  Uniled 0 [ifB United 0
ﬁ Name |Valu5 |Descriptinn Type M ﬁ ;I
]
Undefined j
", Global / LI

Open YBA Macro Editor

21

[Raster=t.000 [ [PEC [m [Fe [5°
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The Integrated Development Environment (IDE)

18] x|

[ CST MICROWAVE STUDIO - [Untitled_0:Macro1]
=131

|:|E\IE Edit wiew Macro Debug Macros Window Help
D -B@&o = bR bR B[ BB O0| S e
x|

-1 Components ﬁl[ﬁeneral] j Proc: IMain

B0 Materials Sub Main
{1 Faces MsgBox "Hello World™
B

Debug the macro |

L

[ Run the macro l

R T

{7 Current Distibutions

-2 Excitation Signals

{27 Field Monitors

{2 Voltage Monitors

[ Probes

-2 Mesh Contral

{1 1D Results

{11 2D/30 Results
{2 Farfields

[ Edit macro code here (syntax highlighting) ]

K|
E Untiled 0 |d3 Untiled 0 =] Untifled_0tM..

Narne | Walue | Description Type H

Undefined j

[EEY

" Global / ;I ;I
[Raster=t.000 [ [PEC [m [He [s° CST

Ready
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The Integrated Development Environment (IDE)

[=]CST MICROWAYE STUDIO - [Untitled_0:Macro1]

|:|Ei\e Edit Wiews Macro Debug

Macros  Window Help

=181 x|

D WS - @R By o6 |[0& (BRG0S0 |

=18

[ Faces
(2] Curves
[0 WS
[0 wires
23 Lumped Elements
{27 Plane Wave
[ Parts
(21 Currert Distributions
{27 Excitation Signals
[ Field Monitars
(23 Woltage Manitors
{27 Probes
-2 Mesh Contral
(23 10 Results
~[Z1 20730 Results

41|

——————————— il
--[_] Components 'Immediale ‘Watch % Stack %, Loaded |
B0 Materials =

Object: I[G eneral]

j Proc: IH ain

I'_I;ILI;

{21 Farfields

c>| Sub Main

M=gBox "Hello World™
End Sub \

K|

E  Untitled_0 Ilﬂz Untitled 0 ] Untitled_O:M...

vea I

Hello wWhorld

/Macro Debugger:

» Set breakpoints

L= =

Marne ‘ Walue

‘ Description

Type

» Watch variables

Undefined

\> etc...

» Step through the macro

~

J

Y Global f

=

=

Ready

23

[Raster=1.000 [ [FEC [m [He [s°
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The Integrated Development Environment (IDE)

] CST MICROWAYE STUDIO - [Untitled_0:Macro1] o =]

|:|E\IE Edit wiew Macro Debug Macros Window Help = ﬂlﬂ

D -H@E9 - L Re ®E oo |a& B30 0|5 |
—— |
-1 Components Object: I[General] j Proc: IMain
B Materials aub Main
(1 Faces MsgBox "Hello World™
{2 Curves End Sub
\

ZB \Ii\:;l:;edElemEnls \ [E userDialog Editor _ O] x|
{7 Plane'wave

@ Pa ! g i |

B~ [ Graphical GUI builder ] il bl T LI VRER

g |Begin Dialog UserDialog 400,203 ' %GRID:10,7.1.1
&

i .
- Probes Xy

$8 e I Cl [ — ]
{21 10 Results (= |
[ lTeMBDH1 i

L

AR E

L (Ef] |EH|<

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

[EEY
=

I\ Global ~ H| =
Ready [Raster=1.000 [ [PEC [m [He [s~ CST
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I Where macro files are stored

B .
et b Global macros:

Make WEA Contral Macra.

. stored In the Global macro path
(INST_DIR\Library\Macros)

I a—

Calculate 3 Ordner
Canstruct 5 = [C3) ©5T STUDIO SUITE 2006
ln=arte |20 Agilent ADS Plugin
File k ) AMDES
Filkerfnalysis 3 ) Cache
c hi , | Cadence Allegra APD Plugin
R RIES |2 Documentation
JobZankrol k ) 18376
Monitor 2 ) Images
s I Imports
Dptimization - Parameter Sweep ] ) lib3dx
Reporkt k =l ) Library
Resylks . ﬂ LibraryBlocks
Resulks Evaluate YE&_userdefined JMDS
Salver k

‘Wizard /’. Local macrOf EEE:S

/

stored In the same path as the

CST
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Structure of a CST STUDIO SUITE™ Macro

"|FMizard / Compare Multiple Funs [< M
P Do not change the line abowve ! acro name

' macro. 550
1

Slash is used to define a place in
the macro hierarchy

' macro allows postprocessing of result-cache or other models

Option Explicit

'#include "wba_globals.lib” | s | L
'#include "mws:evaluate—resul tz. lik™ it Maks WBA Control Macra. .. 23 IE = = | T NN 23 | LT,
L Import YBA Macro...
Public datafile models &3 String ¢ Edit { Mave | Delete YBA Macro... _j
—  Set Global Macro Path...
? Calculate ’\@ gl-ml@mf m.cl!
Sub Main ()
Conskruck g
specifyModelFiles File ¢
Filterfnalysis k
Iin sMacrobase As String Graphics 4
JobeContral k
MAFLA 3
Manitar b
End Suh Dpkimization - Parameter Sweep k
Report k
Resulks k
dub FpecifyModelFiles () Results Evaluate YE&_userdefined
Siolver k
If GetdpplicationMame = "MUS™ Then Wizard Compare Mulkiple Runs
sFileExt = ".mod" T DeletedldResults 3
End If Parameter + Mesh Study
Farameter study (non-equidistant stepsize)

End Zub
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Structure of a CST STUDIO SUITE™ Macro

' *Wizard / Compare Multiple Puns

P Do not change the line abowve !
' macro. 550

' macro allows postprocessing of result-cache or other models

Option Explicit

"#include "vba_globals.lib™
'#include "mws_evaluate-results. lib"

Fublic datafile models Az 3tring

Sub Main ()

GpecifyModelFile=

Dim sMacrobase Az 3tring

End Zub

Jub SpecifyModelFilesz ()
If GetidpplicationMName = "MWS™ Then

sFileExt = ".mod™
End It

End Zub

28

A

Comments — start with
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Structure of a CST STUDIO SUITE™ Macro

' *Wizard / Compare Multiple Puns

P Do not change the line abowve !
' macro. 550
I
1

macro allows postprocessing of result-cache or other models

Options:

P
<

Option Explicit

"#include "vba_globals.lib™
'#include "mws_evaluate-results. lib"

Fublic datafile models Az 3tring

Sub Main ()

GpecifyModelFile=

Dim sMacrobase Az 3tring

End Zub

Jub SpecifyModelFilesz ()
If GetidpplicationMName = "MWS™ Then

sFileExt = ".mod™
End It

End Zub

29

Option Explicit — Force declaration
of all variables

Option Private Module — Public variables
invisible from outside the project
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Structure of a CST STUDIO SUITE™ Macro

' *Wizard / Compare Multiple Puns
P Do not change the line abowve !
' macro. 550

' macro allows postprocessing of result-cache or other models

Option Explicit

"#include "vba_globals.lib™

A

Included libraries

'#include "mws_evaluate-results. lib"

Fublic datafile models Az 3tring

Sub Main ()

GpecifyModelFile=

Dim sMacrobase Az 3tring

End Zub

Jub SpecifyModelFilesz ()
If GetidpplicationMName = "MWS™ Then

sFileExt = ".mod™
End It

End Zub

30

Crdner

=[5 C5T STUDIO SUITE 2006
) Agilent ADS Plugin
) AMDE4
[2) Cache
[5) Cadence allegro ARPD Plugin
|2) Dacumentation
) Iazz2e
[5) Images
[2) Imports
I libd:
B [ Library
I LibraryElocks
= [0 Macros
305
[ EMS
B 5 Mws
& [ ADS
[0 bmp2avi
) editor
|2) Excitation Signals
[2) ImageMangick
o
[2) infazip
[2) Intel Indeo Yideo
(5 MAFIA C:£;1r
[2) Makerials
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Structure of a CST STUDIO SUITE™ Macro

' *Wizard / Compare Multiple Puns

P Do not change the line abowve !

' macro.550

' macro allows postprocessing of result-cache or other models

Option Explicit

"#include "vba_globals.lib™
'#include "mws_evaluate-results. lib"

Public variables

Fublic datafile models Az 3tring

A

Sub Main ()

GpecifyModelFile=

Dim sMacrobase Az 3tring

End Zub

Jub SpecifyModelFilesz ()
If GetidpplicationMName = "MWS™ Then

sFileExt = ".mod™
End It

End Zub
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Structure of a CST STUDIO SUITE™ Macro

' *Wizard / Compare Multiple Puns

P Do not change the line abowve !

' macro.550

' macro allows postprocessing of result-cache or other models

Option Explicit

"#include "vba_globals.lib™
'#include "mws_evaluate-results. lib"

Fublic datafile models Az 3tring

Jub Main () .
I, < Every macro contains at least
eci odelFiles . -
PR the subroutine ,Main
Dim sMacrobase Az String exept ReSUIt Templates!
End Zub

Jub SpecifyModelFilesz ()
If GetidpplicationMName = "MWS™ Then

sFileExt = ".mod™
End It

End Zub
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Structure of a CST STUDIO SUITE™ Macro

' *Wizard / Compare Multiple Puns

P Do not change the line abowve !

' macro.550

' macro allows postprocessing of result-cache or other models

Option Explicit

"#include "vba_globals.lib™
'#include "mws_evaluate-results. lib"

Fublic datafile models Az 3tring

Sub Main ()

GpecifyModelFile=

Dim sMacrobase Az 3tring

End Zub

Jub SpecifyModelFilesz ()

s iz e i e O U o Other needed functions
gFileExt = ".mod™

End If and subroutines

A

CST

End Zub
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Structure of a CST STUDIO SUITE™ Macro

' ¥Wizard / Compare Multiple Buns <
P Do not change the line abowve !
' macro. 550
I
1

macro allows postprocessing of result-cache or other models

Macro name

Comments — start with

A

Options

P
<

Option Explicit

"#include "vba_globals.lib™

Included libraries

'#include "mws_evaluate-results. lib"

Public variables

Fublic datafile models Az 3tring <

Sub Main ()

A

GpecifyModelFile=

Dim sMacrobase Az 3tring

End Zub

Jub SpecifyModelFilesz ()
If GetidpplicationMName = "MWS™ Then

sFileExt = ".mod™
End It

End Zub

Every macro contains at least
the subroutine ,Main*
exept Result Templates!

34

Other needed functions
and subroutines

CST
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Structure of a Result Template

Option Explicit

"#include "vha_globals. lib”

Defines all necessary
input data

Function Define(sName Az 3tring, bCreate Az Boolean, bNameChanged Az Boolean) Az Boolean <

Define = True
Begin Dialog UserDialog 400,203 ' %GRID:10,7,1,1

Text 40,63,90,14, "Nunher:"™,.Text3
TextBox le0,63,90,21,.nant

End Dialog
Dim dlg 4s UserDialog

dlg.nant = Geticriptietting("Nunberlfintennas"™,"1™)

Jtoredcriptietting("Munber0fintennas™,dlg.nant)

End Function

Function EwaluatelD|) 4= 0Object
Zet EvaluatelDl = BesultlD(™™)
JelectTreelten "Farfields:farfield (£=7.55) [1]"™
Dim nant &s Integer

nant = CInt(Geticriptietting"Munbher0fintennas’™,"1"])

End Function
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Structure of a Result Template

Option Explicit

"#include "vha_globals. lib”

Function Define(sName Az 3tring, bCreate Az Boolean, bNameChanged Az Boolean) Az Boolean

Define = True

Begin Dialog UserDialog 400,203 ' %GRID:10,7,1,1
Text 40,63,90,14, "Nunher:"™,.Text3
TextBox le0,63,90,21,.nant

End Dialog
Dim dlg 4s UserDialog

dlg.nant = Geticriptietting("Nunberlfintennas"™,"1™)

Jtoredcriptietting("Munber0fintennas™,dlg.nant)

End Function

Function EwaluatelD|) 4= 0Object
Zet EvaluatelDl = BesultlD(™™)
JelectTreelten "Farfields:farfield (£=7.55) [1]"™
Dim nant &s Integer

nant = CInt(Geticriptietting"Munbher0fintennas’™,"1"])

End Function

36
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builder




Structure of a Result Template

Option Explicit

"#include "vha_globals. lib”

Function Define(sName Az 3tring, bCreate Az Boolean, bNameChanged Az Boolean) Az Boolean

Define = True

Begin Dialog UserDialog 400,203 ' %GRID:10,7,1,1
Text 40,63,90,14, "Nunher:"™,.Text3
TextBox le0,63,90,21,.nant

End Dialog
Dim dlg 4s UserDialog

Gets default settings/
already stored settings

<

dlg.nant = Geticriptietting("Nunberlfinternnas"™,"1™) <

Jtoredcriptietting("Munber0fintennas™,dlg.nant)

End Function

Function EwaluatelD|) 4= 0Object
Zet EvaluatelDl = BesultlD(™™)
JelectTreelten "Farfields:farfield (£=7.55) [1]"™
Dim nant &s Integer

nant = CInt(Geticriptietting"Munbher0fintennas’™,"1"])

End Function
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Structure of a Result Template

Option Explicit

"#include "vha_globals. lib”

Function Define(sName Az 3tring, bCreate Az Boolean, bNameChanged Az Boolean) Az Boolean
Define = True
Begin Dialog UserDialog 400,203 ' %GRID:10,7,1,1

Text 40,63,90,14, "Nunher:"™,.Text3
TextBox le0,63,90,21,.nant

End Dialog
Dim dlg 4s UserDialog

dlg.nant = Geticriptietting("Nunberlfintennas"™,"1™)

Jtoreicriptietting("Munber0fintennas™,dlg.nant) <«

End Function

Function EwaluatelD|) 4= 0Object
Zet EvaluatelDl = BesultlD(™™)
JelectTreelten "Farfields:farfield (£=7.55) [1]"™
Dim nant &s Integer

nant = CInt(Geticriptietting"Munbher0fintennas’™,"1"])

End Function
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Structure of a Result Template

Option Explicit

"#include "vha_globals. lib”

Function Define(sName Az 3tring, bCreate Az Boolean, bNameChanged Az Boolean) Az Boolean
Define = True
Begin Dialog UserDialog 400,203 ' %GRID:10,7,1,1

Text 40,63,90,14, "Nunher:"™,.Text3
TextBox le0,63,90,21,.nant

End Dialog
Dim dlg 4s UserDialog

dlg.nant = Geticriptietting("Nunberlfintennas"™,"1™)

Jtoredcriptietting("Munber0fintennas™,dlg.nant)

End Function

Function EwaluatelD|) 4= 0Object
Zet EvaluatelDl = BesultlD(™™)

JelectTreelten "Farfields:farfield (£=7.55) [1]"™

A

Dim nant &s Integer

nant = CInt(Geticriptietting"Munbher0fintennas’™,"1"])

End Function
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Outline

»\Why macro programming?
» EXxisting macros
» Different types of macros

» Creating and testing new macros

» The integrated development environment (IDE)
» Structure of an CST MWS macro

>»How to create a macro?

» Getting more information
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How to Create Macros?

[ There exist different ways to create a macro ]

» Copy and modify an existing macro
= Project Templates
» Result Templates
» Preloaded macro examples

» Go to the history list, select lines and press ,,Macro*
» Use Macro = Make VBA Control Macro

» Let CST MWS create the macro's framework by
pressing ,Edit* for
= User defined excitation function

= User defined parameter sweep watch
= User defined optimizer goal function
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Integrated development environment GUI-builder

. UserDialog Editor _ (O] x|
ey e A =l I T =
Begin Dialog UserDialog 350,147
% ]
A [l
g Static control
Bi5] B B I.Te:-;’[Eh:l:-ﬂ

L E B ||
B
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Outline

»\Why macro programming?
» EXxisting macros
» Different types of macros

» Creating and testing new macros

» The integrated development environment (IDE)
» Structure of an CST MWS macro

>»How to create a macro?

» Getting more information E
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Getting More Information

Carefully read the Advanced Topics Manual

CST STUDIO SUITE™ 2006 — Advanced Topics 83

Check the VBA online manual Chapter 7 - VBA Macro Language

(Help 2VBA Macro Language) 7 ntroduction

CST STUDIC SUITE™ offers a powsrful environment for automating any task within its
madules or even in combination with external programs. The powerful VBA (Visual Basic
for Applications) compatible macre language is equipped with a fully featured
- development environment including an editor and a debugger. An interface o OLE
automation enables & seamiess integration into the Windows envirenment (e.g.
e e re n Ce p ro g ral I I I I I I n g ro I I I eX Microsaft Office® MATLAS®, AuteCAD®, MathCAD®, Windows Scripting Host, sfc.).
The following sections start by providing general information on the VBA-based macro
language before the actual integration into CST STUDIO SUITE™ is discussed. The
explanations are supported by a variety of examples which should assist you in building

your own macres. We sirongly recommend you work through this infroduction, which

Have a look at the pre-loaded macro examples iz res s e ms i e e

7.2 VBA Development Environment

- - - . . ‘You can open the VBA development environmert by choosing Macros =COpen VBA
IS It a S eC I a tral n I n C aSS O n I ' l aC rO Macro Editor in ©ST MICROWAVE STUDIO®, CST EM STUDIO™ or CST PARTICLE
STUDICS™ or by choosing Fie =Macros =New Macro in CST DESIGN STUDIO™.

The development envircnment consists of a toolbar and an edifor window as shown

below:
p ro g ra m m I n g Pause Set Breakpoint Stepinte  Stepout  Set Mext Statement
GUI Bilder — M hbhE 1 ~—— Quick Watch

. . 7N
L e arn I ng by d OI ng o Run  Stop”  Clear Breskpoints Stepover Goto  Show Mext Statement

www.cst.com e Nov-06




I Example: Farfield Plot Sweep

LR I TR ¢

'E.\

Object: I[General]

\

j Proc: IDefine

[S]CST MICROWAYE STUDIO - [test]

E Fle Edit Wiew WCS Curves Objects Mesh Solve Resuls Macros ‘Window Helr

-H@| S8R
R B M g f o [EE |

PR e D

5[

&

YR FETACH LSl A LG RERE| ST

SET]

-_] Components
-2 Materials
(2 Faces
23 Curves
{3 wCs
[ wires
-2 Lumped Elements
-2 Plane Wave
B0 Ports
{2 Cument Distributions
-] Excitation Signals
-0 Field Moritars
{23 Volktage Maritors
{13 Probes
{17 Mesh Contral
7-_ 10 Results
77 20/3D Results
7] Farfields
-] Tables
-] Readme

- - -

E test |ﬂ best

<<

Option Explicit

Function Define (sNawe Az 3tring, bCreate Az Bodkegn, bNameChanged Az Boolean) As Eoolean

Define = True

[E userbDialog Editor o [ ] |
ﬁegin Dialoy UserDialog 400,203 ' %GRID:10,7,1,1 (' X % B @ % % | W 8| = | ¢
GroupBox 20,14,360,182,"Antenna Array Sweep”. .0 (oo inas on 14 "Spaceshit”, Tentd
Text 40,35,90,14,"Direction: ™, .Textl
Text 160,35,90,14," X", . Textz, 2 ITm _ il
Text 40,683,90,14,"Mumber:™, . Text3 AH N
TextBox 160,63,90,21,.nant wle — Antenna Array Sweep
Text 40,95,90,14,"Spaceshift:™,.Textd .
Text 40,133,80,14, FPhaseshift:™, . Texts Direetion: ~
TextEBox 160,95,90,21,.3paceshift mﬁl T IF
TextBox 160,133,90,21,.phaseshift | =
OFButton 40,165,140,21 .
CancelButton 210,165,140,21 | ESpaceshilt & |-SI='~3C~"38hift
End Dialog|
Qim dlg As UserDialog Phaseshift I.phaseshift
dlg.nant = Geticriptietting("NumberOfintennas ok, | Eemea]
dlg.spaceshift = Geticriptietting| " 3paceShift',"0™") — :

dlg.phaseshift = Geticriptietting " Phaselhift™, "0™")

] testUGM_fi...
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Example: Farfield Plot Sweep

Function Define(sName As String, bCreate As Boolean, bNameChanged As Boolean) As Boolean

ﬂefine =True \

Begin Dialog UserDialog 400,203 ' %GRID:10,7,1,1
GroupBox 20,14,360,182," Antenna Array Sweep",.GroupBox1
Text 40,35,90,14,"Direction:",. Textl
Text 160,35,90,14,"X",.Text2,2
Text 40,63,90,14,"Number:",.Text3
TextBox 160,63,90,21,.nant < : H
Text 40,98,90,14," Spaceshift:",.Text4 User dlalog edltor
Text 40,133,90,14," Phaseshift:",.Text5
TextBox 160,98,90,21,.spaceshift
TextBox 160,133,90,21,.phaseshift
OKButton 40,168,140,21
CancelButton 210,168,140,21

End Dialog
Dim dlg As UserDialog

( dlg.nant = GetScriptSetting("NumberOfAntennas","1") )
dlg.spaceshift = GetScriptSetting (" SpaceShift","0") — D f |t Vv |
dlg.phaseshift = GetScriptSetting("PhaseShift","0") €lau alues
\. J

If (Not Dialog(dlg)) Then

' The user left the dialog box without pressing Ok.
Define = False
Else

' The user properly left the dialog box by pressing Ok.
Define = True

' Store the script settings into the database for later reuse by either the define function (for modifications)
' or the evaluate function.

StoreScriptSetting("NumberOfAntennas"”,dlg.nant)

StoreScriptSetting (" SpaceShift",dlg.spaceshift) r in
StoreScriptSetting("PhaseShift",dlg.phaseshift) StO € Sett gS

End If

End Function




Function EvaluatelD() As Object
Set EvaluatelD = Result1D("")
Dim cst_value As Double
Open "Gain _vs Number of Antennas.sig" For Output As #1

[ selectTreettem "Farfieldsarfield (1=2.92) [1]" J— Needs to be adapted, here fixed

Dim nant As Integer
Dim spaceshift As Double, phaseshift As Double
(" nant = CInt(GetScriptSetting("NumberOfAntennas","1")))

spaceshift:CDbI(GetScriptSetting("SpaceShift","0")) jf—— Read preVIOusly deflned Settlngs
J

phaseshift = CDbl(GetScriptSetting("PhaseShift","0"))

\
(" ith FarfieldPlot )
.Plottype "3d"
.Step "5"
.UseFarfield Approximation "True" «— Select pIOt to be evaluated

.SetPlotMode "gain"

kEnd With

/
ﬁm I As Integer \
For 1=1 To nant STEP 1
With FarfieldArray
.Reset
.UseArray (True)

Arraytype ("rectangular")
XSet (I,spaceshift,phaseshift)

«<—— Change array settings and update

.SetList

End With

FarfieldPlot.plot
K Plot.Update /
(" cst_value = FarfieldPlot.GetMax )

Print #1, CStr(l) +* " + CStr(cst_value) «<— Evaluate value of interest and add to 1D results
\ EvaluatelD.AppendXY I, cst_value )

Next |

EvaluatelD.Xlabel "Number of Antennas"
End Function




Example: Farfield Plot Sweep

E FAle Edt ¥iew WCS Curves Objects Mesh Solve Results Marros Swindow Help
Dw -H@ &SR0 [&]x 4
u;l 3 ﬂ-ﬁéﬁ foe ‘”‘l:
QR FHLOH BN
i

Result name Template name

-_ Components
-0 Materials
{7 Faces
21 Curves
l:l WS
20 Wires
-7 Lumped Elements
21 Plane Wave
w1 Ports 7|

o it
& S E:gii:ltioalsshg:‘:lzns Settings.. | Delete | Duplicatel Evaluatel 1'| 1 Delete Al | EvaluateAIIl

B Field Monitors

-7 “altage Monitars Cloze | Help
(L] Probes

-3 Mesh Control
=424 10 Resuls
D Fart signals
- 151 linear
-] 15108
B argls)
D 5 polar
-2 Smith Chart
.03 Belance x|
- Energy _
- 20420 Results Antenna Aray Sweep
(-] Farfields Directior: *
B Readme
Number: |§
Spaceshift: |1g
Phaseshift; |15 z \
oK I Cancel
‘E. test |Iﬂ1 test
%” Name |Value | Description Type = ﬁl :J
i 157/ Undefined -
G 07 Undefined
H nas Undefined
HH W Undefined T
L 7 Undefined B 5 C S
Global o
Feady | Raster=5.000 |Meshce||s=6930 | Normal [ mm FGE F

48 .rf_-.'start| ] @ & O ] iL—IIHotIine-Posteingang-M.‘.l &) salesLogix | ] CST-651-VBA-Training ppt | 5] CST MICROWAYE STU... ) 1D | ) UG | J

« [ 1237




Example: Farfield Plot Sweep

[S]CST MICROWAVE STUDIO - [test] =& x|

;Iilil

E File Edit Wiew WCS Curves Objects Mesh Solve Resulbs Macros Window Help
-H@SBLIBIx 4B o0d AR|AQAQ 6| LB @ W || % D[ 5|
e

BRI # kR ¥ B [  SEe|ini B s (mee
YOFIADH S IML | LLWRAE|STEFE S OO0/l FHIEE®
ST

i B | e

-1 Components
-0 Materials
{3 Faces Farfield_Plot_Sweep
~{_7] Curves

{1 wes

27 wies

{23 Lumped Elements
{27 Plane wave
-0 Ports

{271 Current Distributions
{1 Excitation Signals
-1 Field Monitors

{7 Woltage Moritors
~{Z7] Piobes

-2 Mesh Control
=23 1D Results

: {21 Port signalz

151 linear

@D=30

I

Ea 1D Results
5] Farfield_Plot_Sw
--[E] Readme

Mumber of Antennas

4 | | _,I | E test |ﬂ test

%” Mame | Value | Drescription Type
me 5%/ Undefined -
G 07 Undefined

H 0813 Undefined

HH w10 Undefined c sT

L 75 Undefined x|
-]

Global
| Raster=5.000 |Meshcells=6930 [Mormal [mm | GHz ,?

Ready

djstartl J @ @ O] J |©] Hatline - Postewngang-M‘..l ) sclesLogix | 5] C5T-551-¥BA-Training. ppt | 5] CST MICROWAYESTU... ) 1D | I uGHM | J




Example — Monopole Antenna

After completing a model,
open the History List.
Select the steps you wish

| to save as a macro, select
:sr-:n_lru:l,. teflor: co; H::':E “MaCI'O," Wthh Wl” brlng
Unihide up an additional window
:graund, PEC: shiel S for namlng the macro

Delete

4
Create VBA Structure Macro E
Macro -DK
|Mnn0|:n:|e :
Cancel |
¥ Make globally available
Help |

CST
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I Example — Monopole Antenna

macro language for dialog box.

After saving, macro will be visible from editor. Select the User Dialog Editor to create

#-{_] Layers

--[_] Curves

D wWCS

[ Wires

-] Lumped Elements

[ Plane Wave

-] Ports

-1 Field Monitors

[ Voltage Monitors

[ Probes

(7] 1D Results

[ 2D43D Results
e e a- aa

-

=l

User Dialog Editor

/

BEEE@S e

N\,
S % o0 e ss=i={E)

Obiject: I[Eeneral]

j Proc: in j
|1 ' monopole - .
' 1! Do not change the line abowve !!! Il UserDialog Editor ;Iglﬂ
X 4 R R % e
Suk Main ()
|3 CancelButton 210,126,90,21
egin Dialocg UserDialeg 400,203 ' $GRID:10,7, I— o
/ Text 70,28,120,14, "Antenna Height", .Textl & H _ i ] il
TextBox 70,56,90,21,.1length A |[abl focoooacoosas

CKButten 30,98,90,21

CancelButtcn 160,98,90,21
Dialog
dlg

'@ define brick: PEC:ground
With Brick

.Reset

MName "ground”

.Layver "PEC"

.Xrange "-3", "3"
.¥range "-3", "3"
.Zrange "-.05", "O"
.Create

End With

51

- Antenna .
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I Example — Monopole Antenna

Sub Main ()
Begin Dialog UserDialog 400,203 ' %GRID:10,7,1,1 .
Text 70,28,120,14,"Antenna Height",. Text1 3 Th_mg_s to reme_mber...
TextBox 70,56,90,21,.length BeginHide / EndHide
OKButton 30,98,90,21 ASSIgn “dlglength”
CancelButton 160,98,90,21
End Dialog Evaluate(dlg.length)
o dig As Userbialog “Hide” the region not to be
Dia‘cfog dlg written in the history list, in t_his
Assign "dlg.length" case, the execution of the dialog
EndHide box.
“Assign” the variable from the
'@ define cylinder: PEC:antenna dialog box for the rest of the
With Cylinder
Reset macro to use.
.Name "antenna"
.Layer "PEC" “ " thi ; i
OuterRadin " 0635" Evaluate th|§ variable in the
|nnerRad|us "O" parameter Of |ntereStS.
AXxis "z"
Zrange "-.5", Evaluate(dlg.length)
CST

52 www.cst.com e Nov-06



Example — Monopole Antenna

When the macro
prompts for the value,
a parameter can be

= used for parametrics
i'=-':;'.-:s-=--:| Find... l Frint... ‘ [Jpddat Antenna Height and Optlmlza‘tlon.
antenna_|2
ok | Cancel |
M‘M\-\__
¥

53
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Summary

» Automate common tasks to increase productivity
» Extend the program’s capabillities

» Integrated Development Environment available
» Structure macros and command macros

» Project macros and global macros

» Copy and modify existing macros

» Let CST MWS create the macro's framework

» Refer to the Advanced Topics for more information
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