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User Written “Code” in MWO i T

VWAL W COrpo. corm

Equations
On Schematic or Global Definitions Page 5 annokations
- Also typically on Output Equations Page FEEN Oubput Equations
H Graphs
To set a parameter :induc:tmf_vfalu:e = U:.3 + SIEE*42

To pass measured data to a x = Device IV:IDC(IVCURVE@VSweep)
parameter (an output equation)

Built in functions available new_x = StEPDEd(D=4=D-.25) .

Note: Can also create a function by using scripting.

, €CAWR



User Written “Code” in MWO - 2 i -

VWAL W COrpo. corm

Scripting

Used for general operations in MWO and the file system.

| AVR MW Office Scripting - [Global - Clean_Project15 (Code)]

© File Edt  wiew Insert Debug Run  Help sl Scripts can be run from menu

S L BREMA e [ EmESE iy 0 oe [ MsElEe BB e B (% e =] T 0

i Project 1 x Immediate

T s  Global > Use in all projects.
2 Creat,Elnene_5%
:gi E:ean_gro?ectl(sc\éece - - -
2an_Project
et  Project > Goes with project.
% dbi ot
&2 display_data_file_t-

«2 element_count_usi S ¥ R,r‘:ﬂ_l_ '#i:.dmw w AR

& element_count_witl| (2SS s

2 element_display_to Object: |[General) v Pioc: |[declarations] | = | '
&8 element_display _tu | | Glabal er k 1 ﬂdd_’;l‘ﬂ'."‘l {Mm:l E
i} element_display_tu Dim i As Integer .‘J : . ’

&8 enable_and_remov Dim msg As String 'i Project Scriphs Ly M_REHSWS_TQMK {M&I‘I} |
Wi Examples17 (Examp B et T _ 5

% Export_Drill_Holes { If Project.Saved = False Then - i Circuit_Elsmant_Saarch {Main) |—
& Export_Gerber_File Eegin Dialog UserDislos 400,3%,"Save Project” ' #GRID:10,7,1,1 weer BIT m x @ P&'.‘-'P.i i
¥ Frequencies_Match Text 10,14,380,14,"Recent changes to the project have not been saved...",.Textl Claan Praject I:f"l.e.'lll =

Text 10,49,160,14, "Save project now?", Text®

& Layout_Drawing_Le PushButton 70,77,90,21,"Fes", PushButtonl

w2 Metlist_awR_Scher PushButteon 160,77,90,21, "Ho", . PushEutton? Clean_Project1S (Main)

& Remove_all_Data_| CancelButton 250,77,90,21

422 Remove_all_EM (Re End Dizlog

¥ Remove_Al_Graph: Dim dly ks Userbialog Copy_Design_To_Word {Main)

<2 Remove_all_Metlist i = Dialogidlgl X % (re#j?_ﬂe_ﬁwj_ﬂp_ﬂﬁ {MWJ

&2 Remove_all_Schem
2 Remove_All_Syster

'l corresponds to yes

a Save_F\II_R.esults P 'z corresponds to no : diﬂbb_ﬂrﬂ_ﬂ'ﬂt {MH'I:I
b il | R ) display_data_file_type (Main)
& Schematic_Remove msy = "Project saved...' + vilevline : i )
W% Sim_isible13 (Sim_ writelogFile (usg) element _count_using_Excel (Main) [
8% smooth_szP_Data_ v | | €10 - ; : : I
< | > i element_count_with_dictionary (Main)
C:\Program Files\AWRAWR2005_4254_1\scriptsiClean_Project.bas :;:M ; i _t {Ma.-l}
Tel Emil
S H H H H - Bre=1 element _display_turn_off (Main)
cripts are written in Visual Basic. ) | R

LL S rL B L]

- Built in editor with debugger. Soripting . QWR
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User Written “Code” in MWO - 3 s
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Custom Library (PDK) Code

Used for writing compiled models, PCells, and Bridge Code.

Note: This code is written in C++.

I ML - - - - o
- D=TLA - - MSTEP2$ - - - ID=TLZ - - . - . .

.o oW=TR UM - - - - ID=sL? - - - W=100ume - - - = 13 L]

_____ peum e o e Bridge code allows “smart

connhections.

The parameters (W,L) change
layout and model.

. CAWR
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Accessing Scripts

Global Scripts — are saved on your 5.02.4240
s | Scripts | Window Help  AWR
computer. I Lt 1 B ot
Project Scripts — are saved with the project. [, M
Clean_Profect (Main)

Clean_Project14 (Main)
Copy_Design_To_Ward {Main)
Create_S3P_File_from_3_S2P_Files (Main)
disable_asnd_short {Main)
display_data_file_type (Main)
element_count_using_Excel (Main)
element_count_with_dictionary (Main)
elernent_display_toggle (Main)
element_display_kurm_off (Main)
element_display_burn_on (Main)
enable_and_remove_shorts (Main)
Examples1é 3
Export_Drill_Holes {Main)
Export_Gerber_Files (Main)

Note: Global Scripts — are saved in:

* Scripts come with software. In install directory
C:\Program Files\A WR\AWR2008\scripts

» The Examples.bas file — has many scripts in it.
In any directory specifed in your user.ini file: Help
> Show Files/Directories > user.ini.

[File Locations]
Projects=C:\john\awr_projects\tmp
Scripts=$DEFAULT ;C:\john\awr_projects\scripts;
C:\john\awr_projects\training\subversion\Training

Prior to version 8 — global scripts were saved in a global.mws file.
9 P Scripting 9 5 QWR
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Information and Help Wirsies rStoi "

VWAL W COrpo. corm

« MWO/AQO Users Guide - Chapter 13 and Appendix A

— Brief discussion on equations, the scripting environment and functions.
Section 13.5 has built-in functions and syntax.

« APl Programming Guides —

— Scripting/API Guide: Details of VBScript as applied to MWOffice. (Not an
intro to VBScript and programming.) On the CD.

— Reference Guide: The schema and listing of the various object classes
and methods. On the CD.

— Sax Basic Reference Guide. On the CD.
— Scripting Functions Guide. On the CD.

— Adding Functions to the AWRDE through VB

« Info on VBScript on the Web
— Microsoft has a lot of training.

— Gotothe learn Tab ... and Visual Basic.

Scripting 6 QWR
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APl Documentation

Go to:

COMPANY PRODUCTS SUPPORT NEWS & EVENTS 5

- Go to downloads

GEMERAL INFO
DOWNLOADS

It wants your email and
password.

TRAINING

- You can get a password by
filling out the “I'm and
Existing Customer...” form.

Downloadds
Products | Wizards | Docurnentation | API Docurnentation | “Mendor Libraries | Foundry Libraries

Description Version Last Updated
GO to API AWR De=ign Environment Scripting/API Guide 75 Sr222005
Documentation API Programming from C++ 75 1111742005
Tab API Reference Guide 75 513002007

Adding Functions to the AWR Design Environment through Yisual Basic 7.5 11 M7 2005

APl Reference Guide 7.0 1207 F2006

Scripting 7 QWR
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Example SCI‘iptS wireless revolutlon™
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There are over 160 scripts already written.

Scripts

In KnowledgeBase ... AWR TV
Vigit 2 Port Cih to Touchstone

WWW.aWT .ty 3 Port Citi to Touchstone
and view large -
collection of 4 Port Citi to Touchstone

AWE videos. ACE Component Count

Add_Graph
Add Name and Prnnt Graph

WR Knowledge Base Add Resistors_to_Schematic
he frequently updated AR Add_Time_Date_Project Name
Knowledge Base offers a variety of Atan?
application notes, videos and FAQs. o
Go to Knowledge Base »> BOM_Example
u
Article Listing "
To browse for specific items, click on one of the following arty types:

Application Notes , Examples , Licensing , Questions , Scripts , Videos (
. QAWR

Scripting
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List of things done in Scripts wireless revolutien™
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 Circuit Synthesis
« Graph formatting

« Test XML Library Files — script places every element in
the XML Library onto a schematic for testing purposes.

« GUI Wizard

« Data Processing

* Project Documentation

« Layout Processing

« Clear Optimization/Yield/Tuning Variables

Scripting 9 QWR
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Acronyms and Glossary wireless revolution™
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API - Application Programming Interface
— Environment to program MWO easily.

« COM - Component Object Model

— Allows programs to “talk” to each other...for example, MWO and
Excel.

« Sax Basic
— The language we (normally) use for scripting in MWO.

e Schema

— Organization of the various objects that can be used in
programming - for example: graph, schematic...

« AWRDE - The AWR Design Environment
— i.e. MWO!

* OOP - Object Oriented Programming

Scripting 10 QWR



Objects Oriented Programming Advancing they,

P wireless revolutlon™
(OO ) WL EWFCDF"D .COrm

Classes of Objects are things (nouns!) we work with.

— Examples in MWO of Classes: Schematic, Graph, Shape in a
Layout, ...

— Examples in Excel: Workbook, Sheet

An Object is an instance created from a Class

— Example: Schematic1 is an Object of Class Schematic.
Objects have Properties:

— Example for object Shape?2: Vertices, Drawing Layer, ...
Methods - What we do to objects (verb!)

— Example for object Schematic1: Create, Delete, Export, ...

Collection - is a group of the same class of objects
— Example: Collection Schematics - The group of schematics in the

current project.
Scripting 11 QWR
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The AWR Schema

In the Reference Guide
Tells us all the Classes of Objects in MWO

reless revolutlon

VWAL W COrpo. corm

Arquments Control®

CommandTables

Conductors [EvStructurss] | Options

[ \

ENfStructure

Hotkeys MWOExtensibility

WWOWizard

[ Cuteutfies | [ Designtiotes | [ symbos ]
\ \
IFrsqu‘em:»esI |G\ubaIEq‘uatmns|| Data‘F\bs | [t ] [Encosure | [ Shapes | [MaierialLayers | [ouiputEquations| [ Graphs | [ VieldGoaks | [ Oveufie ]| [ Desiontole ] [ Smeal ]
\ | [
| Frequency | ‘ Equation | ‘ DataFile H Netist ‘ F i | Shape | Mm”shyerl __Equ!m ’—‘Grlp" _m ’Taygrsaw SymbolNodes SymbolShapes.
Schematics. ‘
|r.|easuremems|| Traces | | Legend | ymeolhape
Schematic | [ tavout | \
| Options. | |Drawmgub}etts| ‘ SnapShot ‘ | CellLibraries |
o T |Drawmg‘Layers| | Dnlﬂ‘nms | |L ‘ ”L ‘ IEML | |
| e | | P T ] [ | | [T |
Equation WireSegment Element | 1] Gbject Tel
[ I | I | I { T f
[ Sravss | [ _Faces |[Tevouarameters |[ Shapes |
[ Shaee ] | Face | [LayoulParameter] [ Shape |

|
|

[ Froesrtes ] [

Options

Todes

Node.

| [[Farameters ] [

| [ Parameter ] |

Faces.

Property Option Face

Scripting

Maybe - we'd
better zoom in!

AWR
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The AWR Schema - 2 i -
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ass ot Objects -

\ MWOTfice
% e

Project

N ==

Has a Collection - Schematics l

/| _\ N/

Equations Wires

Schematics

_,—o-"'fﬂ-’_

Equation WireSegment \ Schematic |

Port Which contain one or more objects of

the Class Schematic " QWR

ocripting

Ports




The AWR Schema - 3 i o

VWAL W COrpo. corm

In the Reference Guide

. . Cell

Lists all Collections and Classes
of Objects An MWOffice Cell abject.

Objects Properties:

Application The MWOffice application object. Name DataType
Argument An MWOffice Argument object. Name String
Arguments A collection of MW Office Argument objects. Shapes IShapes
Attribute An MWOffice Attribute object.

Attributes A collection of MW Office Attribute objects. Boundary IBoundary
Axes A collection of MW Office Axis objects. Windows IWindows
Axis An MWOffice Axis object Instances ICelllnstances
Boundary An MWOfH ¥

BoundaryModel ce BoundarvModel object.

Cell An MWOffice Cell object. Methods:

Celllnstance An MWOffice Celllnstance object.

Celllnstances A collection of MW Office Celllnstance objects. Activate

[ . = [TPRL

Tlp' Co"eCtIonS end iInan 's. Description: Activates the objects.
Example: Returns: Void
-Schematic - Class e el
*Schematics - Collection of NewWindow

Objects of Class SChemat'%cripﬁng " GWR
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Scripting Install — Possible Issue irTe Sl o
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We are running version 8.

* If you never had version 7 on your computer ... you have to carry out the
following procedure to fix the scripting editor ( ... so Intellisense is
enabled).

1. Open up the command prompt gem
- Click Run ... and type: cmd 8 o _sc45

All Programs D

2. Go to the 8.0 install directory — usually it’s: . o
Tip — To type this easily ... go to the

C:\Program Files\AWR\AWR2008 Windows Browser — and copy / paste

the path in th d window.
So type: cd C:\Program Files\AWR\AWR2008 = Command wineon

File Edit View Favorites Tools Help

eBack M > | 1‘33 /_\J Search ‘H__" Folders‘ '

3. Type “ regsvr32 Sbsentlocx,, Address | C:\Program Files| AWRIAWRZ005
Falders X Mame
voke A | [[)analog
T Deels
SES @Data
|_latex [CIEM_Madels
__archives @Examples

ic [ChLibrary
| [ measurement ]
Scripting I g 15 QWR



Scripting Help e Possible Vista Problem Advancing the >

wireless revolutian™

VWAL W COrpo. corm

Problem:

If you are running Vista ....
* Typing F1 in the scripting editor — might not bring up the Help file.
Solution:

* You can get a download of WinHIp32.exe from Microsoft at:
http://support.microsoft.com/kb/917607

Scripting 16 QWR
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Exercise: List the Schematics i O

VWAL W COrpo. corm

« Write a Program to List the Schematics in a Project

Open up the project: “First_Program”.

Open up the Scripting Editor

To open up the Editor:

. . : Tip: If you can’t see it - look
Tools > Scripting Editor in Tools > Manage Addins.
*Alt-F11

Make sure AWR Scripting
*Use the icon: IDE is checked.

yE| &

Standard Tooll55#ting 17 QWR



The Scripting Editor i

wireless revolution™

VWAL W COrpo. corm

Global Scripts go here,

. Fle Edit View Insert Debug Run Help
' BEHE | R2RMA o> non | EE Y@

Note: All Users See these

Project bt
for every Project. They are ---g Script (global.mws)
: = &% Script (First_Program.emp)
stored in global.mws = & Object Moduks

L H ThEPrﬂjECt

Project Scripts go here.

Note: These are stored in
this project only.

Create a new project script.

-Right Click (RC) on Object Modules > Insert Modules
-Rename it to Schematic_Names

Scripting 18 QWR



The Scripting Editor - 2 i e R
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¥ Fie Edit View Insert Debug Run Help e x
EHS R oo m TS8P 0o (O [k (Rm|EE 8=
Project x | [/ Immediate v
& script (global.mws)
=- 8 Script (First_Program.emp)
=-#3 Object Modules
& ThisProject =
L= Yo Debug Window
¢ Schematic_Names
& [Imi) £
Ohject: |(Generﬁ|) V| Proc: |(declﬁrﬁtiuns] -
' Code Module
Sub Main
. End Sub
The Local Script
We Created
Mode Module
Al e
1

Scripting 19 QWR
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HOW tO Run SCI‘iptS wireless F‘EUG|U1JI[C;I"IT"
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Method 1: Right click on the name of the script and select Run Sub Main

g BWR MWOFfice Scripting. =10l x|
File Edit ‘Wiew Insert Debug Run Help

|
IEEHE | 2R o> 0 2 2%
Project x|

EI@ Scripk (global rmws)
|:| Object Modules
=5 Code Modules

----- «2% ele_display_tooale
----- 4% ele_display_turn_off
----- ¥ ele_display_turn_on

----- w22 element ¢

_____ &8 open_cire Wiewy Objeck
""" vl Save_res T

¥Yiew Code

..... ¢2 Toggle . Insert Madule

EI@ Scripk {debugging Rename element count. ..
[ Cbject Moduh Remove element count
-5 Code Modules  Properties, .

Save global. s
Impott File, ..

Export element count, ..
Prink

Ready

Scripting
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HOW tO Run SCI‘iptS - 2 wireless revolution™

VWAL W COrpo. corm

Method 2: Have the code module open and put the blue Run button (looks
like a VCR play button)

~g AWR MWOFfice Scripting. - [Scripting {Untitled Project) - Tesk Script]
J File Edit “iew Insert Debug elp

= EIRL Y. T
Froject x Immediate

Scripting 29 QWR



How to Run Scripts - 3

Advancing the

wireless revolutian™

Category —
Macros has the
scripts.

—

VWAL W COrpo. corm

Method 3: Assign script (or called macro) to a Hot Key, Toolbar, or Hot Key
— Hotkey: Go to Tools > Hotkeys.

customize |

Categories:
| Macros w |

Cu:ummands

EHFIEIFH H.&NDLING EMF'lTest LII Maln

GLO B.-'l'-.Ll.-’-'«dd_Graph2 I ain

GLOBALIADD Resistors_To_Schematic2. Main
GLOBALICircuit_Element_Search2 Main
GLOBAL!IClean_Project] 3.Main

GLOBALICopy Design_To_wWord2 Main
GLOBALICreate S3P_File_from_3_S2P Files2 Main
GLOBALldizable_and_short2 M ain
GLOBALldizplay_data_file_typed Main
GLOBALlelerment_count_using_E xcel2. Main
GLOBALlelement_count_with_dictionan2 b ain
GLOBALlelerment_display_togglez. b ain
GLOBALlelerment_display_tum_off2. M ain
GLOBALlelement_dizplay_tum_onZ b ain
GLOB&L!lenable_and remowve_shortz2 Main
GLOBALIExport_Dirnill_Holes2 Main
GLOBALIEwport_Gerber_Files2 Main
GLOBALIFrequencies_Match_Datafile2 b ain
GLOBALILayout_Drawing_Laver_Analyziz2. b ain
GLOBALImake_cdl.Main
GLOBALIMetlizt_awF_Schematic_and_Hierarchy2 b ain
GLOBALIRemowve Al Data_Files2 Main
GLOBALIRemowve Al EMZ. Main
GLOBALIRemove_all_Graphs2.bain
GLOBALIRemowve Al Metliztz2. Main
GLOBALIRemowve AllSchematicze. M ain
GLOBALIRemove_all_Spztem_Diaarams:. Main
GLOBALISave Al Results2 Main
GLOBALISave Specific_Trace2 Main
GLOBAL!ISchematic_Remove_‘White_Space?. Main
GLOBALISmooth_S2P_Data_File2 Main
GLOBALITurn_0Fff_Optimization_Settingz2.kain

Scripting

Hatkeys |

Presz the new hotkeys:
| MNome

Select the editor for the hotkey to be active
all editors.

| Standard

Current keys:

AddGeneralPazsivePywrDividedd MCONY
AddinterconnectzM COMM
AddLumped ElementCapacitorZAF
AddLumped ElementinductorlMD
AddLumped ElementR ezistarBES
AddMeazDeviceProbestd_PROBE
AddmicrostripLinestLIN
AddticrostripLinesbd LI
AddSimulation ControlE=TRACT
AddSubstratesMSLUE
AddSubstratesS TACEURP
EditCopy

EditCopy

EditCut

EditCut

EditDelete

EditPazte

EditPaste

EditRedo

EditRedo

EditRename

EditSelectall

EditUndo

EditUndo

EndCommand

FilePrirt

22

Assign
the
Hotkey
here.
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Exercise: List the Schematics - 2 wirales ool ot
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The Strategy for Our Code
1. Look at the Collection Schematics

2. For Each Object of Class Schematic in the Collection Schematics
- Find the Schematic’s Name (A Property)
- Print it to the Debug Window

Next Schematic

So ...
How do we make an object from a class?
*How do we work with a collection of objects?

*How do we get the object’s properties?

Scripting 23 QWR

*How do we print?
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Advancing the 7"

Miscellaneous SaX Basic Tips wireless revolution™

VWAL W COrpo. corm

« Comments Begin with
« Use Option Explicit

— Reduces errors as forces StrongTyping.
« Pick names that are easy to understand.

Tip: Strong typing means the variable must be declared in a Dim statement....

* Dim foo As Long

 Dim bar As Schematic

This is done to prevent typos.
» Typing fo0 will give “Error: fo0 not declared”.

-If you don’t have Option Explicit — it will create a variable fo0.

Scripting 24 QWR
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Finding the Classes of Objects wirelsss revolublan™

VWAL W COrpo. corm

« Each program (including MWO) using the COM interface has Classes
of Objects.

« The available Programs can be found in the References Browser.
We only need AWRDE.

References - module1

Available References: Open It by
W] &R Design Ervviranmment 2007 (7.5) (4b.0
W} .S Helper COM Component 1.0 Type Librany (1.00
1143 RADIUS Protacal 1.0 Type Likrary (1.0)
E:-} YideoSoftwsFlexd Controls (3.0)

S WideoSoft WEFlexGrid 7.0 (DACRDO) (1.0)
[ wideoSoft WSFlexGrid 7.0 (Light) (1.0) .Or ICon
[Acrobat Access 3.0 Type Likrary (3.0) L
[ AcrolEHelper 1.0 Type Library (1.0) Friori
[ Jactive DS Type Librany (1.0) florty
[ Active Setup Cantral Likrary (1.0)
[ |ActiveBarcode (1.0) +
[ Activetovie control type likbrary (1.0) - E L
[ACwWrapper 1.0 Type Likrary (1.0)
[Adobe Acrohat 7.0 Browser Contral Type Likrary 1.0(1.0)

[Tadnhe Arrakat 7 0 Twne |ikeane 110
P | S Browse...

145 Helper COM Companent 1.0 Type Library (1.0
Location: CWWINDOWSYsystem32yiashlpr.dll
Language: Standard

L=

II
-

*Edit > References

Cancel

| <

Note: You must have a module open to see the reference browser.

Scripting 25 QWR
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Ol‘ganization Of COde wireless revolution™
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' Code HModule . -
Option Explicic <« — Add - Option Explicit
Suk Main _ _ Note: Explicit is used to throw an
Dim =ch As Schematic . ,
error if we haven’t properly

defined something. It’s not
End Sub required ... but - it’s a good idea!

This is a procedure - called Main. Note: You always need Main - it’s
where the script (macro) starts.
You can add other subroutines and

Add the: Dim sch As Schematic functions if you wish.
Created object sch of Class Schematic. Note: The script starts
by defining your objects
Tip: sch is the name we gave our As classes. You also
object ... it could have been named define variables here.
whatever you like.
Scripting 26 QWR
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Getting Help in the Editor wireless revolution™

VWAL W COrpo. corm

Object Browser

T~ A

or F2 or View > Object Browser

ActiveX Automation Members W|
Back |_.Name=_5tring The ClaSS or Data Type:"aste
Library Froperty: MName
(All Libraries) bt Value: String
Data T
28 _spe Dispatch ID: 0xFFF | Sooe |
Schematic b
bethods/Properties Help String
Expon Beturns/Sets the name usSWp code to
- identi bject.
ExportMetlist B identity an obje
Frequencies
Gridvisible
Lansout
LockDiagram 3
LockLewvel h .
Luckuﬁdates The Methods and Properties
MamedConnectors _ I I
L omentonn » - Returns a variable of Type Stfing

Scripting 27 QWR
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Getting Help in the Editor - 2 it S

VWAL W COrpo. corm

Intellisense

It will help you complete/pick the only available choices.

Dhject: |(General)

' Code Module
Option Explicit

Sub Main

Dim sch As
B Application
B Argument
B Arguments
B Attribute
B Attributes T
Bl Axes
Bl Axis
Boolean
21 Boundary
21 Boundarytodel
21 BundleBit

L[>

End Sub

[ <

It automatically brings up the legal choices - as you
start typing Schematic... it will complete it for you.

Tip: Ctrl - Space will bring up Intellisense too.
Scripting 28 QWR



Getting Help in the Editor - 3 it S

VWAL W COrpo. corm

* F1 for help.

- If cursor is over a recognized VB function name, help will go
directly to that function.

=10l x|

File Edit Eookmark Options Help
Qontentsl ﬁearchl Back I Print I

If Statement

Syntax: il
If condexpr Then [instruction] [Else ipnstcruction]

End If
—or—

portion is executed.
See Also: Select Case, Choosel 1, [

_ I

Scripting 29 QWR
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The Schema and Objects wiroee S e

VWAL W COrpo. corm

Start at the top and
work our way down...

For Our Schematic:

Class MWOffice

‘ We Type:
Tip: Normally we omit MWOffice
Class Project MWOffice.Project - in our definitions of objects and
collections. It’s assumed. But if
‘ you had another NameSpace - like
Excel - you have to start explicitly
Collection  Schematics with Excel.

‘ MWOffice.Project.Schematics /

SO ... Project.Schematics will work.

Scripting 30 QWR
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CO"ECtiOnS wireless revolutian™

VWAL W COrpo. corm

How do we get at the individual Collection ~ Schematics

schematics in the collection?
Method 1: @s sCheJm,D

Schematics

A collection of MW Office Schematic objects.

Properties:
Name DataType Description
Item ISchematic Returns a specific item of a Collection object either by position or by key.
_NewEnum TUnknown Used for internal support of For Each syntax.
Count Long Returns the number of objects in the collection.
ActiveSchematic ISchematic Returns the active schematic of a Project object.
Options 1Options Returns a reference to a collection of Option objects.
Exists Boolean Returns whether an item matching the specified criteria exists in the collection.

Count is a Property ... Number of objects.
Scripting 31 QWR
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CO"ECtiOnS o 2 wireless r*evc:lutTﬁn“‘
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| - .
' Code Module
Cption Explicit

We have to define a
Sub Main | _ variable of type Long.
Din =sch &L=z Schematic
Dim num=sch &A= Long

Note: Long is an integer.
num=sch = Project.Schematics.Count
Debug.Print num=sch

End Sub

Note: Notice the path -
Project.Schematics ... and
Count is a property of the
Collection Schematics.

The Debug.Print will print the value numsch in the

debug window.
Scripting 32 QWR
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CO"ECtiOnS = 3 wireless revolutlon™

VWAL W COrpo. corm

You Can get at an item of a collection - if you know which item it
is...
IV — PFLO L s OGIIEE L LS « WULL L
Debug.Print numsch
Debug.Print Project.Schematics.Iten(2) .Hame

Here we are getting the second item in the
Collection of Schematics - which is a Schematic
Object.... then, Schematic has a property Name -
which we can print.

Tip: It is a pain to loop through all the Collection elements using
something like —

eForI=1toN. ...

Because you have to know number of elements in Collection.

Instead ... use For ... Each...
- CAWR
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Method 2:

A nice control statement for Collections is - For Each ... In ...

- It will loop through all the objects in the Collection ... and you
don’t have to know the number ahead of time!

' Code Module
Cption Explicit

Suk Main
Dim =ch &= Schematic This clears the debugger

Debug.Clear / window.

For Each =sch In Project.S5chematics
Debug.Print =ch.Name
Hext =ch

_‘l,.-‘ immealamne -

Attenunator
Distributed Filter

The loop assigns Object sch to each Lumped Line
schematc in turn ... and prints it. /
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- Sax Basic has its own debugging tools.
— Debug.print statement will print data to the debug window
— Can set break points and then continue to next break points
— Can step into our around subroutines

« We used it already in our example.

=3 Scripting (Untitled Project) - Modu - |EI|£|

i o
[

Obit [(@oneral) 21 Proc: [Main __— Dimension variable as class schematic
' Code Module /-
Sub Main
Dby Clonr g — Clear debug window
For Each sch In Project. Schematics e em— Loop through a” Schematics in project

Debug. Print sch._Name

Next =ch

- ?nd — o ~ Print schematic name in deb%dow
A

: WR
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« When this script is run, all of the schematic hames will show up in the
debug window.

£3 Scripting {(debugging.emp) - Modulel

Immediate
Copy £ of &Bchematic 1 s
Copy of Schematic 1
Schematic 1

o0 o

Object: I[Eeneral] j Proc; I[declalatiuns] j

' Code Module ;I
Sub Main

Dim sch As Schematic

Debug.Clear

For Each sch In Project.Schematics
Debug. Print sch. Name

MNext sch
End Sub
o
1| | r
[Idle. [1
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* You can easily add break points, select the location and hit F9 or use the
Debug menu.

« Below shows a break point before the script is run set to stop at the beginning
of the FOR loop.

=3 Scripting (debugging.emp) - Modulel - |EI|5|

L o

Ohbject: I[Eeneral] j Proz:  |Main j
' Code Moduale ;I
Sub Main

Dim =ch &= Schematic
Lebug_Clear

& For Each =sch In Project.ichematics
Debug. Print sch.Name
Next sch
End Zub

|

20
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« When a script is holding at break point you can query the value for variables.

« In this example, F8 is used to step into the FOR loop. Then type
“?sch.Name” in the debug window on the Immediate tab to query the value
for sch.Name. This value is then displayed.

£3 Scripting {(debugging.emp) - Modulel - |EI|£|

Immediate 3 ‘Watch % Stack

tsch_ Name

Use the () tO get "Copy & of Bchematic 1"

values of a vector

whgre you would type e _>|;|

the Index Of the VeCtor Object: I[Eeneral] j Proc: |Main j

between (). ! Cnde.l{ndule ;I
Sub Main

Dim sch As Schematic
Debug.Clear

L For Each -5.-:11In Project . Schematics
You can also put cursor over @ Debus-Prime sch.Neme

End Suh

the variable to see it’s current

value. < | _>|;I
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« Alternately, you can enter variables in the debug window on the
Watch tab. This will constantly display a variable value as code is
executed.

« Just type in the variable name in this area at it will be displayed as
you step through code.

Z@ Scripting {(debugging.emp) - Modulel - |EI|5|

l: =s=ch.Name -»> "Schematic 1"

e o

Obiject: I[Eeneral] j Froc: |Main j
' Code Module ;I
Sub Main

Lim sch As Schematic
Debug. Clear

'Debuyg. Print =sch.Nane
[y Next sch

End Eub

4 |
|Paused.
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 When the code runs it will stop at this point.
* You will see the break point turn yellow.
« Use the F8 key to then step through the code

<@ Scripting {(debugging.emp} - Modulel - |I:I|£|
Immediate % “Watch % Stack

e o

Object: I[Eeneral] j Froc: |Main j
' Code Module ;I
Sub Main

Dim sch A= Schematic
Debug.Clear

[ ] For Each sch In Project.Schematics
Debug. Print =sch.Name
Next =ch
End Sub

|

Al

|Paused.
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* Debug.Print
— Prints values to the debug window.
— Smart enough to figure out data type - so long as scalar or string.

* Normally, Debug throws in a line feed... ; suppresses
— Example: Debug.Print 3 ;4;5

* Debug.Clear
— Clears the Debug Window.
— Usually put near top of script.
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« We still often have need for traditional variables - esp.
when we work with functions.

« Must be defined with Dim statement (assuming you have
Option Explicit turned on).

 Most Commonly Used Types of Variables:
— Integer ( A 16 bit integer)
— Long (A 32 bit integer)
— Single and Double (16 bit and 32 bit floating)
— String (Type in “ “ to make a string. Can use & to concatenate.)
— Boolean
— Complex (This is defined in MWQO'’s Data Types.)
— and of course ... Object

Actually - We're not telling the whole story here ...

(Variants in a few slides)
. CAWR
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* We can define arrays:

— Example: Dim mywire(5) As Trace ... Anarray of 5
elements... of class Trace.

— Example: Dim the values(3,4) As String ... A two
index array of dimensions 3 X 4 of type String.

 Later - we can access them as normal:
— Example: the values(0,2) = “big value”

* Note - Arrays start with value 0 not 1.

— Dim myarray(1,1) is a 2 X 2 array, with each index 0
and 1.
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A common problem -

— | don’t know the size of the array until later in the script after | get some
user input.

» First - Define a dynamic array
— Example: ival() As Integer Number of elements not defined
« Later - Use ReDim
— ReDim ival(4) As Integer
* You can keep old data with the Preserve Statement
— ReDim Preserve ival(4) As Integer
— This keeps the ival(0) ... ival(4) values if you later make the array bigger.
— Otherwise you lose all your data.
* Note: You will lose data if you downsize an array!

e Note: With Multidimensional arrays you can only resize the last index. (Can
add a column, not a row.)

« Example Script - ReDim_Array
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« For... Simple Loop (Note - Automatically
steps)
For Num = First To Last
statements
Next Num
* For...Each Useful for Groups of ltems
For Each var In Iltems
- statements
Next var
Do ... Until Keep looping until condition met.
Do
- statements

Loop Until conditional expression
Note: Can also use While instead of Until.
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Other Statements

 For... Next Details Omitted
« |If Then Else Details Omitted
« Select Case Picks choice according to

value of expression.
And of course when all else fails ...
GoTo

But ... it’s dangerous to use it — as you make
your code unreadable and difficult to
understand the logical flow.

And other scripters will scorn you!

Scripting
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 Want number of resistors in each schematic, and total
number of resistors in project.
— Don’t need to include subcircuits, or netlists.

« User to be able to pick schematic in selection box.

* Number of resistors in schematic and project to appear in
new box.

We Need to Figure out:

 How to get at elements in schematics.

« How to find out which are resistors.

« Create a selection box, and output text box.
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Answer the following questions by looking at the Schema and
Object descriptions.

» How do you get the number of Schematics?

*Hint: Look at the properties of the collection schematics.
*What is the path/hierarchy to get to a Class of type Schematic?
» How do you go from Schematic to Element?

*What Properties of an Element might help us find out if it is a
resistor?

*Hint: We are looking for something to decide if it is a resistor, so
we can sort on it.
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Conceptual Flow of the Code

1. Define All the variables and objects we need.

Dim sch As Schematic

Tip: You could use a
2. Initialize the Counting Variables. dictionary here for

totalres =0 names and number
of resistors ... more
on this later.

3. Get the number of schematics and re-dimension the arrays.
numsch = The number of schematics

ReDim schnames(numsch-1) As String
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4. Loop through the schematics.... Loop through each element in a
schematic ... Look at Parameters in Each element ... See if it’'s a
resistor ...

For each schematic in the project Collection of schematics
For Each element in Schematics Collection of elements
For Each parameter in the Element Collection of

Elements
If the parameter = “R”

Schgmatics Parangeters increment numresistors

Elephents End If

Next parameter

Next element

Print out the resistors and schematic name
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This is the code PartA_ Res.bas

1. Define All the variables and objects we need.

Option Explicit
Sub Main

Dim schnames() As String ' The arrays and objects
Dim resvalues() As Integer

Dim sch As Schematic

Dim anelement As Element

Dim aparameter As Parameter

Dim totalres As Integer ' Variables
Dim totalelements As Integer

Dim elementname As String

Dim numsch As Integer

Dim schindex As Integer

Dim numres As Integer
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2. Initialize the Counting Variables.

totalres = 0
totalelements = 0
schindex =0
elementname = "R"

3. Get the number of schematics and re-dimension the arrays.

numsch = Project.Schematics.Count
ReDim schnames(numsch-1) As String
ReDim resvalues(numsch-1) As Integer
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4. Loop through the schematics.... Loop through each element in a
schematic ... Look at Parameters in Each element ... See if it’s a resistor ...

For Each sch In Project.Schematics
numres = 0
For Each anelement In sch.Elements
For Each aparameter In anelement.Parameters
If elementname = aparameter.Name Then
numres = numres + 1
End If
Next aparameter
Next anelement

schnames(schindex) = sch.Name
resvalues(schindex) = numres

Debug.Print schnames(schindex);” Number of Resistors is: "; numres
schindex = schindex + 1
Next sch
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The finished code is module PartA Res.

_/Immedlﬂte \( “Watch \< otack \

Humber of Schematics is:

Schematic 1 Humber of REElStDIS i=z: 2
bar Humber of Eesistors is: 2

go Humber of Resistors is: 2

The results in the Debug Window.

Part B: Now let’s add a user interface (Ul).

We are going to use the Ul builder to help us.
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We can graphically build the Ul, and the code will be written
for us.
=10 x|
B X % B | e | W | e

|Bieqgin Dialog UserDialog 400,203 ' #GRID:10,7.1.1

Insert > User Form to bring up a blank Ul builder.

After making your Ul, and exiting the builder, the code will

be inserted.
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Let’s start with a simple example first ...

Create a new script: Code Modules > Insert Module.
Rename it to: “Test Ul”.
Our script will ask the user to input text into a dialog box, and print it

out in debug window. There also is a cancel button and an OK
button.

s AWR MWOffice Scripting

Start Here

‘ 0K, ‘
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Start out by creating a string variable: usertext.

' Code Module
Option Explicit

Sub Main

Dim usertext A= String

Put the cursor here ...

the user form will add pas
the graphics code

where the cursor is.

View | Insert | Debug Run

... then open up the
UserForm dialog.

IJ'F'ETF““'I H
@ CodeModue |

. IMTTEET
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We draw what we want the user to see.

The text is drawn in a box. Use the “A” to draw the box.

Note: This is used to put text on
the screen. It has nothing to do
with any input from the user.

. . "
Top —
¥
width RC the box and
. Cl H
e enter text in
LCaption |F'Iease Enter vour Text Here | [v] Quated Caption
Field [Text1 | |Lef v|
Comment | |
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Fleaze Enter Your Text Here

!
1 E | |

TextBaoxl

A TextBox is placed on the form using the “AB”
button. This is where text will be input by the

user.
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Add OK and Cancel Buttons.

Flease Enter our Text Here TextEox

o ‘ Cancel S

OK - will close the dialog box and continue code execution.
Cancel — will close the dialog box and exit with an error.

Tip: We will be able to capture the error and use it.
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Close the UserDialog Editor...

P UserDialog Editor
= X BB

Ll YR
|Begin Dialog UserDialog BR0.294 ' %GRID:10,7.1.1

T sssssssss—c

UserDialog Editorn

?) . ,
Say Yes to the Save Changes. \V Save serDialog changess

[ Vs { [ Mo ] [ Cancel

And it inserts the

code where the

cursor Was_ Begin Dialog UserDialog 660,294 ' %CGRID:-10,7,1,1
Text EO,14,230,22,"Please Enter Tour Text Here", . Textl
TextBox 230,14, 270,42, _ TextBoxl
OFButton 20,133,140,70

Dim usertext As String

Tip: If you have the cursor CancelBuccon 360,161,180,28
in this part of the code ... gngl%::i Userbialog
opening Insert > User Form

... allows you edit it. End Sub
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Can be thought of as a special class — UserDialog.

Dim usertext As String

Dialog Form * Eegin Dialog UserDialog 660,294 ' $GRID:10,7,1.1

H Text 50,14, 230,28, "Please Enter Your Text Here",.Textl
CIaSS deflned' TextBox Z920,14_ 270,42,  TextBoxl
OFEuttorn 20,133 ,140,70
CancelButton 250,161 _ 120,22

dlg is an object of  End Dialog

. Dim dlg &A= UserDialag .
this class. Disloy dly <eeem————  THiS Creates (a method) the

form.
Ennd Suhb

Dim dig As UserDialog ... creates an object (here dig) of class
UserDialog.

Dialog dig ... the method Dialog working on object dig ... makes

the userform.
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Here ... we change the message.

usertext = "Enter text here duammy!"
Tip: .Textl, ... etc. Eegin Dialog UserDialog 660,294 ' %GRID:10,7,1,1
are properties that Text E50,14,230,2Z%,usertext,.Textl
canluea&ﬁgnedto TextBox 220,14, 270,42, . TextBoxl
. OFButton 90,1332,140,70
the object.

CancelButton 350,16l ,180_ 28
End Dialog

Here ... an initial value is set for the TextBox.

Dim dlg As UserDialog Enter text here dummyl
dAlg. TextBoxl = "I need text!"
Dialog dlg

Note: dlg has been created with Dim Note: You can change the property
before giving it the property name .TextBox1 to ... whatever you
.TextBox]1. want (with a . in front of it).
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This prints the user input to the debug window.

Dim dlg As TUserDialog
dlg. TextBoxl = "I need text!"

Dialog dlg
Note: The method Dialog has Debug. Clear
Debug. Print dlg. TextBoxl
been used to create the form.

The user clicks the OK button, which closes the user form and continues
code execution.

Enter text hene durnmy! I=er Entered thiz. _‘.fll( Immediate *

T=er Entered this=s.

Text typed in and OK button Shows up in Debug
clicked. window.
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Error Handling

If the user clicks the cancel button, an error is thrown.

Note: Make sure

Note: Many methods return a value ...besides you define
carrying out their action (making the dialog form). errornumber as a
Long.
. errorrmamber = Dialogidlog)
Dialog(dlg) returns an
integer ... 0 is an error If (errormmamber = 0) Then
—i.e. they hit the C|ear Debug. Print "They hit the cancel button"
End
button. End Tf .
Tip: End ... ends the
Debug. Clear program. Otherwise
Debug. Print dlg. TextBoxl it will keep executing.
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Go back to our Resistor project.

Let’s use a ListBox ... for the schematic nhames.

User will select a schematic ... and we will give them the number
of resistors.
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UserDialog Editor ; 7
Edit Text Properties

B @ e
Begin Dialog UserDialog 400,203 ' % GRID:10,7,1.1
n [0
[ ]
A|[H Top |7
W& - Flease Selecta Schematic - - - - - - i
EEN & T e
== B S S P -
a il He'ght -
B SRRSEN | Caption F=-|ea_:;:e:E:ele.::ta. |C!u'3ted
il Field |Text | |Center v
S CC”’ﬂmem| |

Add Te>;t Double Click on Text to Input

List Box
e “"‘ﬂ”'

Finished Dialog Box
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Upon Closing - Will Place Code where cursor was in Module.

Begin Dialog UserDialog 400,203 ' %GRID:10,7,1,1
Text 30,7,310,70,"Please Select a Schematic",.Text1,2
ListBox 100,49,170,91,ListArray(),.ListBox1
OKButton 160,154,40,21
Text 50,182,310,14,"Select OK When Finished",. Text2,2
End Dialog
Dim dig As UserDialog

Dialog dlg Note: F1 gets you help on any keyword.

* ListArray() is a placeholder for a 1D String array
- Replace ListArray() with schname()

« .ListBox1 is a property of dlg which will give the element number
of the schname() selected.
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Using the Code

Define an Object - dlg
Dim dig As UserDialog « o Type UserDialog

dig \
Run Dialog

Debug.Print dig.ListBox1

o\

Note: The ListBox1 function is defined for
dlg. For example we can print it.

Remember - arrays start with element 0!
- dlg.ListBox1 =0 ... The first element in the ListBox

- dlg.ListBox1=1 ... The second element in ListBox
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Create a second User Box...
-Lists the total number of elements and resistors in the project.

-Lists the number of resistor in the chosen schematic.

AWR MWOffice Scripting

The Total Mumber of Elements in the Froject. |15

—
The Mumber of Resistors in the Froject d §
o TextBoxes
Mumber of Resistors in biar
Z
s
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Begin Dialog UserDialog 400,203 ' %GRID:10,7,1,1
Text 30,7,330,28,"The Total Number of Elements in
the Project: ",.Texi1
TextBox 310,7,70,21,. TextBox1
TextBox 310,42,70,21,. TextBox2
Text 30,49,280,21,"The Number of Resistors in the
Project”,. Text2
Text 80,91,210,28,"Number of Resistors in ",.Text3
TextBox 240,91,90,21,. TextBox3
TextBox 130,119,70,28,.TextBox4
OKButton 120,161,90,28
End Dialog
Note: Use of Str()
Dim answerbox As UserDialog [ function to convert
answerbox.TextBox1 = Str(totalelements)  to String.
answerbox.TextBox2 = Str(totalres)
answerbox.TextBox3 = schnames(dlg.ListBox1)
answerbox.TextBox4 = Str( resvalues(dlg.ListBox1))
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Exporting Our Script
« Export a Visual Basic module into a .bas file that can then
be imported into another project.

3 BWR MWOffice Scripting.

<@ AWR MWOFfice Scripting.

J File Edit ‘iew Insert Debug Fun Help J File Edit  Wiew Insert Debug Run  Help
FEERT LI T [BES| b BEmoa
Project x | Project x |
EI@ Scripk (global, mws) I__—_I@ Scripk (global, mws)
&~ [ Ohject Modules &[] Object Modules
E-#5 Code Modules =5 Code Modiles
-4 ele_display_toggle iy ele_d  Yiew Code
-4 ele_display_turn_off i eled WiEw Object
-yl ele_display_turn_on - ¢ih ele_d Insert Module
-4 element cou= : iy eleme 5
g8 HS opt_poi YiEW Code i HS_o NN,
g8 open_circui ViEw Ofject e open, Remwg
R Save pesul ; i Save  FroperbEs..
Run Sub Main & Togal
oy Toggle_colc 000 =ave global.mws
428 Toggle Dim Insert Madule g Toggl it s,
- & Script (debugging.er  Rename element count. . - g Script (debuge ST HEEREE
Remove element count Print
Fropetties, ..
Save global.mws
Import File, ..
xport element count. .,
| 1] |+

|Real:|3-' |Read'g'
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il AWR MWwOffice Scripting. - [ Import Our Script in As a Global Script
|#9 Fle  Edit View Insert

FEEREYY * Global scripts will be available in every AWR

Project » project you open... they live on your
- .ﬁ;__ﬁ. script {global, mws) Computer.
- -5 Object Modules Th din di tori d ibed |
) ThisProject — .ey are saved In airectories descrioea In
- &5 Code Modules Slide 5.
Ej CIEmErt: count « Project scripts will only be available in the
: pen_circuit :
------ w8} Save_results project they are loaded.
------ w8 Toogle_color : : :
...... ¥ Toggle_Dim * PrOJeCt scripts are saved per project.

EI E,ﬁ Scripk {Untitled Project)
% Object Madules
- L.EH ThisProject
= % Code Madules
------ ;ﬁi Tesk Scripk

Ready
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Tools > Customize

hacros “ |

Hotkeys |T|:u:u|l:|ars || Menubars|
Gl Sldi _and_short kain
GLOBAL MWWSIDumpCormmandMames. Main Press the new hotkeys:
GLOBAL MwWSlele_display_toggle.Main |otr| + Alt+ A |
GLOBAL MWSlele_display_turn_off bMain
GLOBAL MWSlele_display_turn_on.Main . . , ,
GLOBAL MWSlanahle and remove shaorts bain Selectthe editar for the hotkey to be active. Select 'Standard' to have the
GLOBAL MvWSlexport_hierarchy.Main hotkey apply to all editors.
GLOBAL MWSlimpart_hierarchy bMain
GLOBAL MWSIResistors Main |5 dard 7 |
GLOBAL MWSISave_trace Main tandar
GLOBAL MWSIToggle_color.bain
GLOBAL MWSIToggle_Dim.kain Current kews:

Give it a HotKey

Pick Script in Category Macros Make sure you hit Apply!

Tip: Can use Ctrl, Shift, and Alt keys
in defining hotkey.
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« Through the Microsoft Com API, you can easily call other
COM compliant applications.

* You should add the object reference to the project.

« Then when you dimension a vector as the other object,
you can call those objects, view the Intellisense for them
etc.

« We will look at two cases

— Microsoft Scripting Runtime < Note: Don’t confuse this with
— Excel Microsoft Scripting Library

Scripting 75 QWR



Dictionaries — A Handy Storage Advancing the: >

wireless revolution

CO ntai ner VWAL W COrpo. corm

* Dictionaries are a great way to store data
- No need to dynamically resize anything
- Array is keyword and value pairs

Requires Microsoft Script Runtime Reference be added as an object reference

References - find schematic

Awailable References:

[ IMicrosoft PowerPaint 11.0 Object Librany (2.8)
[IMicrosoft Femate Data Okject 2.0 (2.0)

[IMicrosoft Femate Data Services 2.7 Likrany (1.5)
[IMicrosoft Femate Data Services Server 2.7 Library (1.5)
[IMicrosoft Fendezvous contral 1.0 Type Library (1.0)
[IMicrosaft Rich Textbax Cantrol 6.0 (3P4 (1.2) +
[ IMicrosoft Script Contral 1.0 (1.0
ticrosoft Scripting Runtime (1.0)
[IMicrosoft Scriptlet Likrary (1.0)
[IMicrosoft Sdahlb 1.0 Type Library (1.0)
[IMicrosoft SharePaint 2.0 Client Suppart Type Library (2.0) ¥
[(IMicrosaft Shell Contrals And Automation (1.0)
[Iticrosoft Smart Tags 2.0 Type Library (1.2)

[IMicrosoft Soap Type Likrary (1.0)
[ hdirrasn ft Sreach Mhiact ] ihran: (B M
< S Browse...

(%2

II X

Cancel

| £

ticrosoft Scripting Runtime (1.00
Location: C:AWINDOWS, systemn 324 scrrun.dll
Language: Standard

Note: This library gives access to Files, Folders, Drives, etc.

- It’s the critical library for working with anything in the file
system! Scripting 76 QWR
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 All variables are of class Variant.
— Integer, Long, ... are sub-classes.
« Variant can be anything! - string, integer, float,...
— So - a Variant array can be a combination of different things.

— Of course ... there’s a danger you will get confused...
— So use Option Explicit to override this.

« Dictionary items and keys work with the Variant datatypes - for
maximum flexibility.

ActiveX Automation Members

Back |_Scripting.DictiDnary[_Key) = _Mariant

Library Froperty: ltem
|S|:ripting v| YWalue: “ariant
Data T
e LS Dispatch 1D 0x00000000
|Di|:1i|3nary V|
hethods/Froperties Rl S ; )
Set or getthe item for a given key
Add
CompareMode
Count
Exists
Er'n Farameters:
anr;s Key As Wariant
Kews
Remaowve
Remaoweall Awﬂ
77




)

. . . Ad ‘ he
Dictionaries - 2 i R -

VWAL W COrpo. corm

This statement defines Test

/ as a Dictionary object.

Dim Test As Scripting.Dictionary ~ Note: Scripting is here to make sure
Set Test = New Dictionary we are looking in the MWOffice
Scripting library. If you don’t put it in -
it will look in AWR Design first ...

(But AWR doesn’t have a

Assign and define are Dictionary...)

different - you need

Set is used to assign
Test to class Dictionary.

Awailable References:
them bOth ' When you AWR Design Ervvironment 2007 (7.5) (4.0 ~
hicrosoft Scripting Buntime (1.0) —
Create an ObJeCt and E 143 Helper COM Component 1.0 Type Library (1.0)
H H 145 BADIUS Protocol 1.0 Type Librany (1.0)
Want to Work Wlth It [ videoSoftwsFlexd Caontrals (3.0)

[ VideoSoft VSFlexGrid 7.0 ([DAC/RDO) (1.0)
[ videoSoft WSFlexGrid 7.0 (Lighf) (1.0) | S
[ ]Acrobat Access 3.0 Type Likrary (3.0) Prioti
[ ]AcrolEHelper 1.0 Type Likrary (1.0) florty
[JActive DS Type Likrary (1.0)
[JActive Setup Contral Lirary (1.0) +
[ActiveBarcode (1.0)

Decreasing Priority

Scripting 78 QWR



)

Advancing the 7

DiCtiOI‘IaI‘ies = 3 wireless revolutlan™

VWAL W COrpo. corm

* Provides ability to look up an ‘item’ based on a ‘key’
» Add and remove entries based on either the item or the key

Adding items _Object.Add(_Key, Value)
Test.Add("first","Resistor1") Notice the Key and Value pairs
can be any scalar variable type:
Test.Add("second","My_project") Integer, String, Float,...

Test.Add("third",3.14)

Test.Add(4,7) Note: These keys are different!
One is an integer 4, the other is a
Test.Add("4","Pi") string.
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ActiveX Automation Members

Other Examples
Debug.Print Test("third")

Back Schpting. Dictionany
Prints item of Test with key “third”. _
Librany
" H " S . t s
Test("third") = 6.7 erpting
Data Type
Sets array element with key “third” Dictionany
to 6.7. tethods/Properties
Add
myitems = Test.ltems ComparsMods
Count
. . . . Exists
myitems is a 1D Variant array with Itar
elements of the Test items. lterns
Ky
Keys
Femowve
Femowveall

Methods and Properties for
Dictionaries
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Work with the PartA_Res script.

We add a dictionary — where the keywords are the names of the
schematics, and the values are the number of resistors.

Dim dictRes As Scripting.Dictionary ' A dictonary from Microsoft
Scripting Namespace.

Set dictRes = New Dictionary The Dim statement deﬁnes
the dictRes as an object of
type Dictionary ... but ....

The Set ... New statement is needed to
actually create the dictionary!
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schnames(schindex) = sch.Name

: The dictionary is placed
resvalues(schindex) = numres

in the loop with the

dictRes(sch.Name) = humres schematic names as
keywords ... and

numres as values.

So later on we can find the
Debug.Print dictRes("Moe") number of resistors for a
schematic.

The advantage of this ... a user could just type in a string - to be used
as the keyword in the dictionary ...
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You can interact with the file system.

Here’s some shipets of a script written for recursively
copying all the files from one directory to another.

Function RecCopy(strFromLoc,strToLoc) ' Recursively copies directories and
files from strFromLoc to strTolLoc.

Note: A function can be used in the main program. For
example — we can use this one in the main program as:

RecCopy(“C:\foo”,”C:\bar”)
Functions have the form:

Function funcname(variables)

End Function
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Function RecCopy(strFromLoc,strToLoc) ' Recursively copies directories
and files from strFromLoc to strTolLoc.

Dim objFSystem As Scripting.FileSystemObiject

Dim objFolder As Object Defining the objects
Dim objSubFOlder As Object

Dim objFile As Object

Set objFSystem = CreateObject("Scripting.FileSystemObject")
Set objFolder = objFSystem.GetFolder(strFromLoc)

Creating the objects... 2 different ways. We got a folder!

Set ... CreateObject — same as Set ... New

GetFolder — since we are doing something
(method) ... the objFolder is created in the

Process.
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objFSystem.CreateFolder(strToLoc) Create a folder.
objFSystem.CopyFile(strFilePath,strToLoc&strFileRel,True) Copy Files.
strFolderName = objSubFOIlder.Name Find its name.

You can also delete ... so — be careful!

It’s usually a good idea to check if a folder or directory exists before
you do something...

If objFolder.SubFolders.Count > 0 Then ...

The entire function is named ... RecCopy.bas

Tip
for a lot of info on Script Runtime EitStary. 85 QWR
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« Example of putting all the parameters for elements in a
schematic in an Excel spreadsheet.

« Below is the schematic being used for this example -

Excel.emp.
INDQ INDQ INDQ INDQ
ID=L1 ID=L2 ID=L3 ID L4
L=15.53 nH L=31.94 nH L=33.26 nH L=18.8 nH
PORT Q=100 Q=100 Q=100 Q=100 PORT
P=1 FQ=1000 GHz FQ=1000 GHz FQ=1000 GHz FQ=1000 GHz P=2
Z=50 Ohm ALPH=1 ALPH=1 ALPH=1 ALPH=1 Z=50 Ohm
CAP — CAP —L CAP N
ID=C 1 ID=C3 ID=C2
C=9.596 pF | C=10.34 pF — 7 — C=9.197 pF — | —
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« Add Excel Object

~g8 AWR. MWOFfice Scripting. - [Scripting {Untitled Project) - Test Script]

J File  Edit Miew Insert Debug FRun  Help

EEHES | i BRAo oo [ g

| Project o |

Immediate

 Add Microsoft Excel Reference

Available References:
bl &i4/F Design Ervvironment 2004 [vE.5] [E.5)

x|
] |
_Cocel_|

[1 145 Helper COM Component 1.0 Type Library (1.0 Eemec]
1145 RaDIUS Protacal 1.0 Type Library [1.0)

[1:-1ideaSaft vwsFlex3 Contrals [3.0)

[JAcrobat Access 2.0 Type Library (2.0 ﬂ
[(J&crobat Control for Actives [1.3]

[J&cmalEHelper 1.0 Type Librarp [1.0)

[l Active DS Type Librarp (1.0] Priority
[[J&ctive Setup Control Library [1.0)
[(J&ctiveMovie contral type library [1.0) + |

[C]Activity Director 1.0 Type Library [1.0)
[l AntiS pyware Data Service [1.0)

[]AppRegtgent 1.0 Type Library (1.0
|_|IEQFI"hnn 10 Torme | ikearm (1171 _Ij
1 » Browsze. ..

— Microzoft Excel 11.0 Object Library [1.5]
Location: C:hProgram Filezhicrozoft DfficehOFFICE11AEXCEL EXE
Language: Standard 87 QWR




)

aNe ing the »
EXCE' COde = 1 wirg?gscsrngevo?ut[unr"

VWAL W COrpo. corm

Dim sch As Schematic
Dim p As MWOffice.Parameter

Dim elem As Element Defining these as generic
Dim Excel As Object & Obiects right now... Can get
Dim Workbook As Object specific later.

Dim sheet As Obiject

: L Need to specifically refer to
Dim Ex As Excel Application 7 Excel nan’?espace };s MWCOffice

Sub Main also has Application.

' Create an instance of Excel
Set Ex = CreateObiject("Excel.Application")

Ex is now assigned to an Excel
Application.
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If Ex ="" Then
("Excel not found on this machine, program terminated")
Exit Sub <@ Forces you out of the If Then
End If
Ex.Visible = True
Ex.Interactive = True
shts = Ex.SheetsInNewWorkbook 'stores users original default sheets per
workbook
Ex.SheetsinNewWorkbook = 1 'sets new workbooks to only have one
sheet, however, changes user default
Set Workbook = Ex.Workbooks.Add() 'adds new workbook
Ex.SheetsInNewWorkbook = shts 'reset sheets per workbook

default
shitcnt = 1 'stores number of sheets

This code adds a new workbook with one sheet - after making
sure not to trash the user’s default number of sheets for new

workbooks.
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'set schematic (could be done with Ul).
Set sch = Project.Schematics("filter")

'Add column headers for each new sheet

Set sheet = Workbook.Sheets(1)

sheet.Name = sch.Name
sheet.Range("A1").FormulaR1C1 = "Element"
sheet.Range("B1").FormulaR1C1 = "Parameters"

row = 2 'starting row

This code names the sheet to the schematic name, and puts
the fields Element and Parameters at the top of the first 2
columns.
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'loop through all elements
For Each elem In sch.Elements
If elem.Enabled = True Then
sheet.Range("A"+row).FormulaR1C1 =

elem.Name
chrval = 66 'numberical value for character A
For Each p In elem.Parameters
End If
Next elem
sheet.Range(Chr(chrval)&row).FormulaR1C1 = p.Name +"=" +
p.ValueAsString
chrval = chrval+1
Next p
row = row+1

' Fit the columns to the data we've entered.
sheet.Range("A1:J1").EntireColumn.AutoFit
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~lo] x|
El_j File Edit Miew Insert  Formak  Tools Daka wWindow  Help Brewl  WebEx

: -8 X
EEvEE.ﬁ.rial +10 «|B I U|IE=E=|i-W- A
St D M5 S| & B A | v9Reply with Changss... End Review. .. !

=18 - f
A E | ¢ [ b | E | F | & | Fg

1 |Element Parameters —
2 |CAP.C1 ID=C1 C=9 595

3 ([CAP.C2 ID=C2 Cc=919¢

4 (CAP.C3 ID=C3 C=10.34

5 |GRD

B |GHD

7 |GMD

a [INDCLLT (ID=L1 [=15.53 Q=100 FCQ=1000 ALPH=1 DChod=0

g |INDQL L2 D=2 [=31.94 Q=100 FCO=1000 ALPH=1 DChod=0

10 |(IMD2L LT ID=1L3 [=33.26 Q=100 FCO=1000 ALPH=1 DChod=0

11 |INDCL LY 1D=14 =188 Q=100 FCO=1000 ALPH=1 DChod=0

12 |PORT.P1 P=1 F=a0 FIM_ID=

13 |PORT.P2 P=2 F=a0 FIM_ID=

14

15

16

17 b
19 !

M 4 ¢ H[ifilter / 4] | ﬂJJ
Feady LI L
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« Scripting Code that runs when certain events happen with the
software (simulation starts, simulation stops, place an element, etc).

« (Can stop the simulation in each optimization iteration.

« Event handles are coded by opening up the ThisProject node under
the Object Modules node.

« Select Project in the Object selection to have a list of all AWR event
handles in the Proc: section.

« When you select an event handler a section of code is added.

<@ AWR MWOffice Scripting. - [Scripting {simulation_timer.emp) - ThisProjeck] - | I:Ilﬂ
J File Edit “iew Insert Debug  Runm Help -7 x|
IR - = - - R R e e =
Praject x | Immediate
Eﬁ script (global . rmws)
E@ Script (simulation_timer.emp) | 4| | ,
=-E5 Object Modules . .
- E) ThisProject Object: [(General) | Proc: |(declarations) |
=% Code Maodules ' Project Module ;I
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« Scope is what part’s of the program can “see” a variable.
— Procedure Level Scope (or Local Scope): Within a procedure or
variable - everything can see the variable.
— Note: So far, all are variables have been Local to Procedure Main.
— Script Level Scope (or Global Scope): When the whole script
sees a variable.

— Note: For Classes - also something called Private and Public... We won't
discuss it here.

« LifeTime of a variable is how long it “exists” in memory.

— Normally ... variables exist while the procedure / function is
running.
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' Code Module

Option Explicit foo is a global variable
Dinm foo A= Long

Subk Main
Debug.Clear
foo = 0
Debug.Print foo
foo=4
Teztexample
Debug.Print foo
Debug.Print longTry
End Sub longTry is local to the
Procedure Testexample.

Sub Testexample
Din longTry A= Long
longTry = 3
Debug.Print longTry + foo

foo=10
Scripting 95 QWR
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Make Sure on Project not (General)

4

Object. |Project w

' Project Module
Cption Explicit

Dir tstart As Double Globally Defined Variables
Dim t=top &= Doubkle

Private 5Sub Project AfterSimmlate ()

Dim tlength A= Doubkle

tstop = Timer

tlength = tstop - tstart

MegBox ("Simulation Time™ 4+ CStr(tlength) + " Second=s"™)
End Sub

Private Sub Project BeforeSimulate (Cancel As Boolean)
tstart = Timer
End Sub
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These are the available
Procedures.

Froc;

Advancing the
wireless revolution’
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BeforeSimulate

AfterSawe

AfterSystemSimulate
BeforeClose

BeforeSave
BeforeSimulate
BeforeSystemSimulate
ErdStructureafterBemowve
EkbStructureAfterBename
EbStructureBeforeRemove
EbStructureBeforeRename

M ewE M Structure
MewSchematic
MewSystemDiagram

Open

Optimizerlteration
Optimizerstaned
DptimizerStopped
SchematicAfterRemove
SchematicAfterRename
SchematicBeforeRemowve
SchematicBeforeRename
achematichewElement
SwsternDiagramAfterRemove
SysternDiagramaAfterRename
SysternDiagramBeforeRemowve
SwsternDiagrarmBeforeRename

AfterSimulate |

Scripting
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8= awR MWOFfice Scripting x|
Simulation Time =1, 72265625 Seconds J
f— rr—

Swept Output Power a:
e DEPGANPORT 1 PORT 29[ 20
Amp
' Lxain
—"-': 10
9 =
i
=
= 0
[k}
=
[
ul
pl: Freg =10 GHzZ s 10
o
b=
(]
-20 -4 Fundamenta
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« Methodology to extend Output Equations to do
anything you want.

« Allows users to use a power programming
environment that will proven and bug-free

* Done by writing “Function” blocks that live in a VB
Module called “Equations”.

 P1dB Example

— P1dB is not a built in measurement, so can be done
with a custom function.
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Bl pldB_equation.emp - AWR Design Environment (6.53.2616) = |EI|5|
File Edit Wiew Draw Project Simulate Options Tools Window Help  AWR
J El|ééh@)<|-oo' ...... Zuw|a |
@ Caplanar e R A E D B g 4] '
El-LF General 3
E| :[} Active o
i NL_AMP2 i Swept Output Power and IM3
D=4 085 dBm
-MEWIN=3dE 97767 dEm
34 Passive p=y CGORT -MAG=0 =
== Interconnects F=A0ORm G OF-'T_-AN =0 Deg- fin]
3 -I:: Linear Devices Ptart=-30 dBrm [AP2H=40dBm - i Ei’ 1]
-4 b Lumped Elemen PStop=10 dBrm’ AP3E=20 dBm EE)QRT S
B MeasDevice Paten=1dB " .P1DB=10 dBEm e ; o
FH-<Z29 Microstrip elen=10ne Z=50 Thm J =R T]
(-2 Manlinear %
537 PRE_RELEASE | o
- O Ports o0 — Fundamental (dBm) I
----- AF Simulation Cont
- €3 Sources
=1 Stripline 0
fH-==] Substrates 20 20 10 o 10
[---— Transmission Lir ¥
| | Powver (dBm) pl: Freq=10 GHz

Models I Description

= DNDT Differentiator {C
T OYDTA Differentiatar W
TH ENVDET Envelope Detect
- FMULT Frequency rulkip
4 MIXER Syskermn model Fo
L ML_AMP Monlinear amplifi
L-ML_AMPZ  Advanced systel
[« | i

I F'rn” Elerm ’ L apout ;

Al _ 37 | | 1
W output Eqvations JRT=TET A

Remémber, pow er returned in 4B\

" pout= Amp:DB{Feomp(FORT,
X poit=pauts3i © o

semust spale fo dBm byadding 30 | 0 0 0 00 00

S

—a- DB(PGain(PORT_1 PORT _2)[* X]

30 d6m AT
251948 Power Catn
e | 05512dbm
BEGLAE
’ |
|
° | Fle1: Freg =10 GHz__|
|
[
|
|
. -3 -20 -0 ] 10
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 First 4 equations are getting input and output power in
dBm.

 Fifth equation has a custom function called p1db, that
takes vector of input power, vector of output power, and
the compression point (1dB, 2dB, etc) and returns the
compression point as a single number

Remember, power returned in dBw, so must scale to dBm by adding 30

pout = Amp:DB(|Pcomp(PORT_2,1)|)[*,X]
pout=pout+30

pin = swpvals(pout)
pin = pin+30

p1db function: compression point = pi1db(power in, power out, dB compression point)

pcomp= p1db(pin,pout,1)
pcomp: 9.814
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MWOFfice Scripting. - [Scripting (p1dB_equation.emp) - Equations]
= Edit  Wiew Insert Debug Fun  Help

18 mBH oo o= BEEE || v ale Name_ofcodemodulemustbe
X| Immediate Equatlons
Script (global. mws)

Script (pldE_equation.emp)
[0 Objeck Modules

55 Code Modules ct |(General) ﬂ Proc: Ilﬂdb

------ fﬁgEquanns ' this function takes the power in and power outb wecto
'it computbes a linear gain (gain at first point in weol
'then looks for data point where gain has dro
'Thi=s function just returns the a a point that
'thisz won't giwve a go 1f your powar swesp poin
to interpolate to find a more exact ;

Function pldb i b= Double,pout () As Double, cpt
¥ = UBoundi{pin) 1 1
Lin_gain - pou(0) - pin(o) Name of function is name used
For i = 0 To x

new_gain = pout (i) - pin(i) 1 t t t' t |I tr]
If (new gain = {(lin gain-cpt)) Then In Ou pu equa IonS O Ca e
'wrant to find exact pldb by interpolating .
pinl - pinti-L) function
ping = pinii)
poutl = pout(i-1)
poutZ = pout (i)
gainl = poutl-pinl
gainfZ = poutiZ-ping
m= {(gainl-gainf)/{pinl-pinZ)
b = gainl - pinl*m . . .
soinm - Lin_gain-cpt Debugging custom functions is
pinn = (gainn - b)/m
pldbh = pimnntgainn

b1 - pour (b) the same as stand alone scripts.
g g1 e The only difference is that the

Next i

A5 getst thic far, never found 148 compression poi break points will catch when you

IR simulate (causes script to
. exeCUte)
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