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Lab 1: Introduction to Scripting

This lab has been set up to demonstrate some basic functionality which can be
accomplished through scripting.

l.

2.

Open Expedition.

Use the File >Open menu to open the document
C:\Scripting Labs\Vidar WG\pcb\vidar.pch.

. Select the Expedition menu Help > Contents > Automation to open the

help on scripting. You will be using this, as well as Microsoft VBScript help,
as you develop your own scripts, both here in the classroom and in your
home environment. You may want to come back to this script to get some
ideas as you progress through the course.

In the Expedition Keyin command entry box, enter the command:

run c:\scripting | abs\Ilabl\labl exanpl e. vbs

Follow the directions in the dialog boxes, keeping in mind that there will
times when you will want to answer No or Cancel, or look at the status bar
for some directions.

Write down some of your impressions about what can be done with scripting:
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Lab 2: Basic Scripting

This lab is intended to be very simple and easy just to give you an understanding
of program controls. If you are already familiar with VBScript, this will be a
quick review. If not, it will be a primer. The lab does not use Expedition.
Expedition objects are discussed later in the course.

This lab focuses on basic programmatic controls. The intention is to introduce the
usage of these controls, subroutines, and functions. You will accomplish this goal
by running the script, adding comments to the script, and giving a basic
description of what the script does. Every statement needs to have a comment
added. You will find all the information necessary

1.

2.

. In the VbsEdit window, select the Help icon &

Copy the file c:\scripting labs\lab2\lab2 template.vbs to lab2.vbs.

Open lab2.vbs in VbsEdit.

Hel .
" 1o open the Microsoft

Windows Scripting Technologies help and the Help menu for help with the
VbsEdit script debugger. Search the Windows Scripting Technologies help
window for help regarding the scripting statements.

Run the script by selecting the Start icon ” **"

Add a comment to the script for every statement. You may write comments
which describe the net affect of multiple statements, as long as they include
a description of what the individual statements do. (For example, “The
following statements check to see if the strings entered are numeric by
checking each character using....”)

Add titles to the message boxes and input box.

Given the comments you have entered into the script, and the operation of
the script, write a description of the functionality of the script which includes
the subroutine and the function:
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Lab 3: Environment/GUI Customizations

Lab 3 is broken up into three parts. Example code is given for each step as
necessary. Use this code to complete the lab sections. If you finish early, try
changing and adding your own code to better understand the controls.

Lab 3.1

In this lab you will create a scripts.ini file and a startup script that will configure
some keybindings for Expedition. You can name your startup script whatever you
want. However, the name for your startup script and the name defined in the
scripts.ini file must be the same.

In this lab you will add your own keybindings to your startup script. In the other
sections of Lab 3 you will write more code to add menu and toolbar commands to
this startup script.

l.

2.

3.

Create a file in the local WDIR directory C:\Scripting labs\local config
called scripts.ini, using either Notepad or WordPad. Add a section header
for startup scripts which run whenever Expedition PCB documents are
opened.

[ Expedi ti on PCB - Docunent]

Under this header add the name of the startup script that you are going to
write. You can name it what ever you like, but in this Lab we will call the
script my_startup.vbs.

Scri pt#0=ny_startup. vbs
Save the scripts.ini file.

Next, copy the file

C:\scripting labs\Lab3\ starter template adding commands.vbs to
C:\Scripting labs\local config directory, and give it the name of the script
you entered in the scripts.ini file, my startup.vbs.
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8.

9.

Now, open the my_startup.vbs file in a VbsEdit window. Notice that there
are a couple of functions already defined in this file. Do not delete them.
They will be used later.

. As shown in class, add a line of code that adds the type library

MGCSDD.KeyBindings. An example of this code was shown in the class
presentation, as well as below.

Scripting. AddTypelLi brary(" M3CSDD. KeyBi ndi ngs")

Next create a variable (keyBindTables) and write code that assigns the
BindingsTable collection object to that variable. Use the Bindings property
of the GUI object to do this. An example of this code was shown in the class
presentation, as well as below.

Di m keyBi ndTabl es
Set keyBi ndTabl es = Gui . Bi ndi ngs( " Docunent ")

Next add at least one keybinding. You may use the example ones shown in
the class material. Another example is shown below:

keyBi ndTabl es. AddKeyBi ndi ng "Al t+Z", "za", Bi ndCommand,
Bi ndAccel er at or

The za command is a standard keyin command in Expedition called Zoom
All It works exactly like the Fit All command.

Save the file.

Open Expedition and test your keybinding.

10.Using the Help facility within Expedition, identify another keyin command

and add it to your script.

11.If you finish early, you can add as many keybindings as you like.

12.Close Expedition.

13.Wait for the next lecture.
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Lab 3.2

In this lab you will add code to the script, my startup.vbs, you created in Lab 3.1.
You will add menus and submenus to the menu bar and associate commands with
the menu items.

The order of the following statements must be maintained for the script to work.

l.

First, create a variable (docMenuBar) and write code that assigns the
CommandBar collection object to that variable. Use the CommandBars
property of the GUI object to do this.

Di m docMenuBar
Set docMenuBar = Qui.CommandBar s( " Docunent Menu Bar™)

Next, add a pulldown menu to the controls collection of the Document Menu
Bar (docMenuBar). Use the Add method of the docMenuBar.Controls
collection and assign the new menu object to a variable (myMenu). Use the
Caption property of the menu object (myMenu) to give a name to your menu.

D m nyMenu
Set myMenu = docMenuBar. Control s. Add( cndCont r ol Popup, ,, -1)
nyMenu. Caption = "My Menu"

. You must, now, get the Controls collection object from your menu object

variable (myMenu) and assign it to a variable (myCntrls). Use the Controls
property of your pulldown menu object (myMenu) to do this.

DmnyCntrls
Set nyCntrls = nyMenu. Controls

The Controls collection (myCntrls) is empty since you have not added any
commands to your pulldown menu. Use the Add method of the Controls
collection (myCntrls) and add a command to your menu. Assign the
command object to a variable (cmd).

Dimcnd
Set cnd = nyCntrl s. Add
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5. Now that you have added a command, you must now define what text will
appear in the new command in your pulldown menu (Caption property) and
what that command will do using either the OnAction or ExecuteMethod
property. For this command use the OnAction property to assign the
command.

cnd. Caption = "Zoom Al'l "
cnmd. OnAction = "za"

6. Now add a “Separator” to your pulldown menu. Do this by using the Add
mehod of the controls collection (myCntrls) and using the enumerator
“cmdControlButtonSeparator™.

nmyCntrl s. Add( cndCont r ol Butt onSepar at or)

Now, we are going to add a submenu to your pulldown menu. Using the
Controls collection (myChntrls), use the Add method to add the submenu and
assign it to a variable (mySubMenu). Use the Caption property of the
submenu object (mySubMenu) to give a name to your submenu.

D m nySubMenu
Set mySubMenu = nyCntrls. Add(cndContr ol Popup, ,,-1)
nySubMenu. Caption = "Sub Menu"

Next, we are going to add a command to your submenu that will execute the
Setup Parameters command. Adding a command to your submenu is the
same as adding a command to your pulldown menu (Steps 3, 4, and 5). This
time, instead of using the pulldown menu controls collection
(myMenu.Controls), you will use the submenu controls collection
(mySubMenu.Controls).

D m nySubMenuCntrl s
Set nySubMenuCntrl s= nmySubMenu. Control s

D m cndSubMenu
Set cnmdSubMenu= nySubMenuCntrl s. Add

Now that we have created the command, we need to define the caption and
what the command will do. This time instead of using the OnAction property,
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we will use the ExecuteMethod property to call a subroutine in the script.
Since we are using the ExecuteMethod property, we must also use the Target
property and assign it to the ScriptEngine enumerator. Since we are calling a
subroutine, we must also tell the script not to exit.

Scri pti ng. Dont Exi t Tr ue

cmdSubMenu. Capti on "Setup Paraneters”
cnmdSubMenu. Execut eMet hod = "set upPar ant
cndSubMenu. Target = Scri pt Engi ne

7. Now, we need to add the subroutine that the ExecuteMethod calls named
“setupParam”. This subroutine will use the GUI objects ProcessCommand
method to run the Setup Parameters command. Notice the (nID) parameter
in the subroutines definition. This is a special parameter used by the system.
You will not use the nID parameter in your subroutine, but the subroutine
will not execute if it is not defined.

Sub set upPar anm( nl D)
Qui . ProcessComand " Set up- >Set up Paraneters", True
End Sub

8. Save the file.
9. Open Expedition and test your keybinding and menus.
10.Close Expedition.

11.Wait for the next lecture.

Lab 3.3

In this lab you will add more code to the script you created in Lab 3.2. You will
add a command to a toolbar in Expedition. We will add the Zoom All command
to the Standard toolbar. If you wish, you can add your command to a different
toolbar.

1. First, we use the GUI objects CommandBars collection object to get the
Standard toolbar and assign it to a variable (stdToolBar).

10 Expedition PCB Flow: Automation & Scripting



Di m stdTool Bar
Set stdTool Bar = Qui. CommandBar s(" St andar d")

2. Next, we assign the standard toolbars Control collection to a variable
(stdTBCtrls).

DmstdTBCtrl s
Set stdTBCtrls = stdTool Bar. Control s

3. Then we use the Add method of the standard toolbars control collection
(stdTBCtrls) to add a button and assign the button to a variable (btnl).

D m btnl
Set btnl = stdTBCirls. Add(cndControl Button,,,-1)

Next, we must define the properties for this button. Notice that we are using
a bitmap property below. We have already placed the file in the directory.
When you write a script, be sure that the file exists in the locations you
specify.

bt n1. OnAction = "za"

bt nl. Tool ti pText = "View>Fit A"

bt nl1. Descri ptionText = "Fit all data to screen”
btnl. BitmapFile =_

"C:\scripting_|l abs\I|ocal _config\viewall.bnp"

4. Open and close the Vidar WG design a couple of times—Tleaving
Expedition running—and take note of the changes you made to the toolbars
and menus. They do not look quite right, do they?

Fixing the Redundancy

The concept identified in step 4 is intentional to demonstrate a subtle, undesirable
behavior which occurs when simply to the GUI menu and tool bars.

The following steps have you update your script so that, no matter how many
times you open a design, you will only see your custom menu and toolbar
commands once. Code will be added to the section of the code where you added
your pulldown menu and toolbar command.
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We will use the functions FindMenu and FindBtnByToolTip to try and find
whether or not the menu and toolbar commands already exist. These two
Functions were located in the template. The FindMenu function tries to find our
pulldown menu we want to create. The FindBtnByToolTip function tries to find
our toolbar command by finding its “tooltip” text.

12

1. First, let’s fix our pulldown menu by adding the FindMenu command and

using an “If ... Then” statement. Currently, in your script, the code to create
your pulldown menu should look something like this:

D m docMenuBar
Set docMenuBar = Qui. CommandBar s(" Docunent Menu Bar™)

D m nmyMenu
Set nyMenu = docMenuBar. Control s. Add( cndCont r ol Popup, , , - 1)
nmyMenu. Caption = "My Menu"

DmnyCntrls

Set myCntrls = nmyMenu. Controls
<create pull down nenu code>
Scripting.DontExit = True

. Instead of adding a pulldown menu object and assigning it to the myMenu

variable, use the FindMenu function. Add the bolded text, as indicated
below, to your script.

Di m docMenuBar

Set docMenuBar = Qui.CommandBar s(" Docunment Menu Bar ")
Di m myMenu

Set myMenu = FindMenu("My Menu", docMenuBar)

If myMenu I's Nothing Then
Set myMenu =

docMenuBar . Cont rol s. Add( cndCont r ol Popup, , , - 1)
myMenu. Caption = "My Menu"
<create pull down nmenu code>

Scripting. DontExit = True
End If

Expedition PCB Flow: Automation & Scripting



3. Use this same technique to update the code for our toolbar command. The
following is the current toolbar command code:

D m st dTool Bar
Set stdTool Bar

Qui . CommandBar s( " St andar d")

DmstdTBCtrl s
Set stdTBCtrl s

st dTool Bar. Control s

Dim btnl

Set btnl = stdTBCirls. Add(cndControl Button,,,-1)
bt n1. OnAction = "za"

bt nl. Tool ti pText = "View>Fit A"

btnl. DescriptionText = "Fit all data to screen”
btnl. BitmapFile =

"C:\scripting_|l abs\I|ocal _config\viewall.bnp"

4. Add the FindBtnByToolTip function and an If statement. Add the bolded
text, as indicated below, to your script.

D m st dTool Bar
Set stdTool Bar

Qui . CommandBar s( " St andar d")

DmstdTBCtrl s
Set stdTBCtrl s
stdTool Bar)

Fi ndBt nByTool Ti p("View>Fit AIl",

If stdTBCtrls I's Nothing Then
Set stdTBCtrls = stdTool Bar. Control s
D m btnl
Set btnl = stdTBCtrls. Add(cndControl Button,,,-1)
bt n1. OnAction = "za"
bt nl. Tool ti pText = "View>Fit A"
bt nl. Descri ptionText = "Fit all data to screen”
btnl. BitmapFile =_
“C:\scripting_| abs\local _config\viewall.bnmp"
End |f

5. Save the file.
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6. You should now be able to open and close the Expedition design (leave the
GUI open, and just close and open the document) as many times as you want,
and your menu and toolbar commands will only appear once.

You may be asking, “Why is this important?” The fact is, you may find
yourself working on multiple designs and want only to open and close the
different layouts, not necessarily exit Expedition. These changes to the script
allow you to do so.

7. Open Expedition and test your keybinding and menus.
8. Close Expedition.

9. Wait for the next lecture.
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Lab 4: Object Programming

The template script file has been created which contains the necessary statements
to connect to an Expedition server and acquire a license to process your code.
Both of these concepts are discussed in detail in the Expedition Layout module.
Additionally, there are a few functions which will also be in the template to make
the coding easier. A brief discussion regarding them is included in the directions
below.

The focus of this lab is the understanding of objects and properties, some of the
coding techniques which may be used to access them, and the passing of
variables to subroutines.

The Script

The script you are about write has a few key “flow” elements.

These are:

Prompt the user for a log file to report script processing status and detailed
net information

Call a subroutine. The subroutine shall have one internal variable. The
main program will call the subroutine multiple times and pass a value to
the variable in the subroutine. There are two different variables in the main
program which will supply the value via the Call statement. The first is
simply a logical (Batch = True : Call NetTraceTotal(Batch)). The second
will pass the netname to the same variable internal to the subroutine (Call
NetTraceTotal(UserEnteredNetName)), and the subroutine needs to be able
to choose the appropriate behavior.

The first call to the subroutine needs to start a “batch” mode process which
writes a summary of each net to the data file. The summary will include
the netname, the total length of the copper on each net, and number of vias
on each net.

The logfile needs to be closed at the end of the “batch” mode of the script
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and advise the user that it has been closed.

The user will next be prompted for a netname for interactive reporting of
the detailed net data. Once the user closes the dialog box with the net
information, the script will ask if they wish to process another net. If yes,
the prompt dialog box needs to be displayed. This process needs to
continue until the user declines.

This means that the subroutine contains selectable functionality. Thus,
calls to the subroutine must be set up such that the value of the variable
passed to the subroutine selects the desired functionality.

Remember to declare all your variables with the Dim statement and
initialize any which require initialization.

1. Copy C:\scripting labs\lab4\lab4 template.vbs to lab4.vbs.

2. Add the statement which requires the variables to be explicitly declared.
(See the lecture notes.)

Main Body of the Script

3. Looking at the class notes, prompt the user for a log filename, use the file
system object to create a log file which is located in the project directory,
and contains the following two lines, double-spaced, at the top of the file:

This is the log file opened for Lab 4.
It is located in C\scripting_|abs\vidar_wg\ pchb\

4. Call a subroutine named NetTraceTotal, pass the value of a variable named
Batch as an argument making sure that you first set Batch to True (Call
NetTraceTotal(Batch)). You will be creating the subroutine later.

5. Add the code which will write a closing statement, for example, “Closing
Logfile.”, which is two lines below the last entry in the file; close the logfile,
and inform the user that the logfile has been closed successfully.
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6. While a variable Contlnput is True, continue to prompt the user to enter
netnames from the design and call the NetTraceTotal script, this time,
passing the net name the user entered in the prompt to the subroutine.
(While/Wend, If/Then/Else/End If, Msgbox, vbYesNo, True, False,
InputBox)

7. After the message box report is dismissed, ask the user if they would like to
view another net. If yes, prompt them for the next net name, if not,
immediately stop prompting the user and issue a message box that the
interactive reporting has been terminated at the user’s request.

Subroutine Script

8. Create a subroutine named NetTraceTotal which will accept NetName as an
argument. (For example, pass a variable value from the main program to the
subroutine.) Place your subroutine after the Private Validation Function
found in the template. (Sub, End Sub)

a. Have the script decide if the batch or interactive mode should be run.
Batch Mode

b. Get a collection of all the nets.

c. Lock the server and unlock the server at the appropriate points.

d. For each net,

1. Determine the name of the net and assign it to a variable called
PassedNetName.

11. Create a NetVias collection and from that, determine the total number
of vias on the net, and assign that value to a variable named ViaCount

1. Create a collection of segments for the current net, determine the
segment lengths, and then add them all up in a variable called
TotalSeglength.
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1v. Create a variable named TotallnInches and convert the
TotalSeglength, which is in ths of an inch, to inches. (Divide by 100.)

v. Report the total length of each net and number of vias to a log file
using the following method:

LogFile.Write ("Net Name is " & NetName & vbCrLf &
" Number of traces are " & SegCollCount & vbCrLf &
" Total number of vias are " & ViaCount & vbCrLf & _
" Total trace length is " & TotalSeglLength & "ths of an inch"& vbCrLf & _

" Total trace length is " & Totallninches & " inches" & vbCrLf)

vi. Separate each net report with a blank line.
Interactive Mode

You will notice that the batch and interactive modes are very similar, and most of
the statements for the batch mode can just be copied and used as-is in the
interactive mode.

e. Create an object from the variable passed from the main program using
the FindNet method.

f. Create a NetVias collection and from that, determine the total number of
vias on the net, and assign that value to a variable named ViaCount.

g. Using the Name property, assign the net name to a variable called
NetName.

h. Create a collection of segments for the net, determine the segment
lengths; then add them all up in a variable called TotalSegLength.

1. Create a variable named TotallnInches and convert the TotalSegLength,
which is in ths of an inch, to inches. (Divide by 100.)

18 Expedition PCB Flow: Automation & Scripting



j. Report the total length of each net and number of vias to a message box.
Use the following statement with the addition of a message box title:

MsgBox "Net Name Entered " & NetName & vbCrLf &
"Number of traces is " & SegCollCount & vbCrLf & _
"Total number of vias are " & ViaCount & vbCrLf & _
"Total trace length is " & TotalSegLength & "ths of an inch"& vbCrLf & _

"Total trace length is " & Totallninches & " inches"
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Lab 5: IDE

In this lab you will create a simple cell preview script form window. The script
form will contain three controls.

e The first control is a list box that will be loaded with the reference
designators of the parts in the design.

* The second control will be a command button. Clicking the button will
load the reference designators into the list box.

e The last control is the ActiveX control called “CellEZView”.

You will find some statements and concepts which will be covered in a later
module. The Focus on this module is the creation of the Form itself, not the
subroutine statements; although, they will be explained along the way.

First, we will build the list box and the command button, and write the code to
load the reference designators into the list box. We will then add the CellEZView
ActiveX control. Lastly, we will add the code that will show the cell for any
reference designator selected in the list box.

1. Inthe C:\scripting labs\Lab5 directory copy startup template.efm to
CellPreview.efm.
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2. Open the form in Expedition, and use the control key while opening the
form so the form does not run. You should see the following window:

= Untitled

File Edit “iew FRun Layout Draw

I N N - O N e W R - AR Y
e =
2 || |MS Sans Serif ~|ls ~ B I By -
- ooz ] | Default ~| =]
e b
N
S e e e e
. d & # o
- 0,0 6784583
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3. First, let’s change the name of the form in the title area of the script form
window from untitled to Cell Previewer. Right-click in the form area, and
select Form Properties in the popup menu. The following properties

window will appear:

Property Sheet 3]
|TheFrame!TheUiew ﬂ [
Marmal | Ewventz |

[FormCode]

BorderShle 1 - Rezizing

Colar CEEEE Automatic

CursorPoinker 0 - Diefault

Font M5 Sanz Serf

Height 486

HelpCaontext D 0

b aximizeB ox 1-%es

Mirimizel o 1-%es

Frint5cale 1

Scrolle ars 0-MHo

ScrollHeight aoo

Scrollwidth B50

Tag

Title < CelPreview >

ToolTipT ext

WiewlLayers

WhatzThizHelp 0-Mo

"Wwidth GO

Change the Title property to Cell Previewer, and notice the title is now

changed in the script form.
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4. Now, let’s add a list box to the form that will hold a list of all the reference
designators in the design. To do this click the ListBox button on the Object
Bar, and then draw a rectangle on the form.

w A

1]

7

[l
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5. When you are finished, the list box should appear like shown below. You

can adjust the size of the list box by using the handles on the corners and
side of the box when it is selected.

= Untitled
Eile

Edit

Yiew Run  Layout Draw
[ N I T
» iy
|None] =] = sz O - p
- oo +] | Default | =]
] = S R
. e TR
B m e m
By & g (=] o4 7
- Select 0,0 G78x589
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6. Right-click on the listbox and open the properties dialog box as shown
below. Set the (ObjectCode) property to LstRefDes. The (ObjectCode)
property is just a fancy name for the “Name” of the list box object. Every
control you add to the form will have to have a unique name or (ObjectCode)

property.

7. Set the Sort property to Yes to ensure the list box sorts any entries it receives.
Set the VerticalScroll property to Always to ensure we get a vertical scroll

bar.
Property Sheet |
|IstHefDes j [
Marmal | Events |
lstRefDes >
Arccelerator
BackColor Coo Automatic
BorderDirawn 1-Yes
Bottarm 260
CurgorPointer 0 - Default
Enable 1-Yes
FlemHorizontal 0-Mone
Flesertical 0-Mone
Font [Mane)
FareCalor Coo Automatic
Group 0-Mo
HelpCantext D 1]
HarizantalScroll 0-Mone
Laver Drefault
Left 20
LigtlD [Mione)
Removeselection 0-Mo
Right 1an
Sort < 1-Yes >
Tabstop T-7es
Tag
Text
ToolTipText
Top 20
|1zeColors 1-Yes
|JzeT abstops 0-Ha
WaluelD [hlois)]
"-.-"ertiu:alSu:rﬂ 1 - Abways >
‘izible N
W antk.eylnput 1-Yes
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8. Next, add a command button to the form right below the list box. Click the
Button command and draw a rectangle below the list box.

kA A
N/
= I ™
o
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9. Adjust the size of the button as you did with the list box by using the handles
on the button that are shown when the button is selected.

=] Cell Prexiewer

File Edit “iew Run Layout Draw
N D 1 v 1 g 1
2 T

= | Maore] > B E==E b -

|| 23 | Defaul ~|] =]
o R A
- ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ;
Tlm = = S
Slim Load Ref Designators EZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ.'
R e, e e—,——,—,—,—,,—————,
) & & o (=] b o
- Select 20,20 170x240
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10.Right-click on the button, and open the properties dialog box. Set
(ObjectCode) to btnLoadRefDes. Also change the Text property to Load Ref
Designators.

Property Sheet 3]
|htnLnadFlefD es ﬂ [
Mormal | Events |

([ObjeciCode) TR

B ack Colar Gl Automnatic

Bitrmap [Mane]

Bottomn 300

ButtonShape - Wormal

ButtonT ype 1 - EventClick,

CurzorPointer 0 - Default

Drefault 0-HMo

Enable 1-"ez

FlexHorizontal 0-Hone

Flexertical 0-Hone

Font [Mane]

ForeColor CIild Automatic

GotoPath [Mane]

Group 0-Mo

HelpCaontext| D 0

Layer Drefault

Layout - Center

Left 20

Right 180

Tabsztop 1-Yez

Tag

Text ( Load Ref Designatu:D

ToolTipT ext

Top 270

Yizible 1-Yes

11.Now, let’s add some code so all the reference designators in the design will
be loaded into the list box when you click the Command button. To do this
we must add the code to the btnLoadRefDes button’s event subroutine
named “EventClick”. There are a few ways to invoke the script editor to add
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code to this event. The simplest way is to double-click the button. This will

change the IDE from a form editor to the script editor. The window is shown
below:

= Cell Previewer

File Edit “iew FRun Layout

Craw
» )
| i
|ﬁﬂ[mhmt _J | _J

IT [= =|=/| [btnLoadRefDes ~| [EventClick |
Sub btnLoadRefDes EventClick()
Iiim This : Set This = btnLoadBRefles
End Suhb

B o B - SR
Select Ln 3, Col &

12.The code we need is pretty basic. The code needs to get a collection of all
the components in the design and then add each reference designator to the
list box. Since there could be a lot of components, we should also lock the
server when trying to do this. We will need two variables—one for the

components collection, and one to hold the component object for each
component as we iterate through the collection.

D m compQbj
D m conpsCol |
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Application. LockServer ‘ Lock Server
Set conpsColl = pcbDoc. Conponents ‘Conponent Coll ection

13.A “For Each” loop iterates through the collection. In the loop we call the
LstRefDes list box’s AddString method to add the reference designator for
each component.

For Each conpQbj In conpsCol |
| st Ref Des. AddSt ri ng( conpQbj . Nane)
Next

14.Then we unlock the server.

Appl i cation. Unl ockSer ver

Y our code should now look like this:

= cell Previewer
Edit Wiew RFun

Layout Draw

el
|ﬂ Default J | J
IT [= =|=| [bnLoadRefDes ~| [EventClick |

Sub btnloadRefles EventClick()

Dim This : 3et This = btnLoadRefDes
Dim compdihi
Ditn compsCoall

Application.Lock3erver
Zet compsColl = pebhDoc.Compohents

For Each compChj In compsColl
l=ztRefDes., ldd3tring (complb .. Name)

Hext
Application.UnlockIerver
End Sub
& b oo R
Select Ln 3, Col &
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15.Invoke the script form by clicking the Run Form button (circled on
previous page).

You should see the following window:

= Cell Prexiewer
Eile Edit Miew Fun Layout Draw

BT

Load Ref Designators
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16.1f you click the Load Ref Designators button, the code will execute, and the
reference designators will be loaded into the list box as shown below:

= Cell Prexiewer

Eile Edit Xiew Run Layout Draw

m)T

C1 A
C10
100
C10
Cioz2
C103
C104
C105
C106
C107
C103
C109
C110
C112
C113
C116
C118 ol

—
| Load Ref DesignatQ

17.Click the stop form button circled above and continue the lab.
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18.Now, let’s add the cell preview ActiveX control to our form. Click the
ActiveX button and draw a box on the form.

kA A
N/
L1 ™
Tl
"
"
« ET EH
= [BH -}

a

w O

7]

-

19.The following window will open after you draw the box:

Object Type: ok, | Cancel

2. CODEBContral Class
2. CODBRawioContral Class
_E_Eh-. Bapldg
igt Control
2= CellPreviewsr Control

2. CETIUI Skin Contral

2. ClSdownzampler Dbject

2. ColorBwr Class

2. COMMSYiew Class

H7| ComponentOne FlexGrd 7.1 [Light]
“ CorfigCtl Class
ﬂ ContentFinder Class

2. CPiTmpContral Object

. CPxe Upload Control

2. Cr Behaviar Factory

Crvgtal Report Control

E! Crostaldnalysiz Classz

2. CrystalGridContral Class

EE{CSE Contral et
¢ >

Location c:A\MEMNTOR™142005EXPASDD_HOME “commaontwin32WbA\CELLEZ 1. 05

M Insert OLE Control fXI
.S
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20.Find the CellEZView control in the list and click OK.

M

L T T T I LU N U T T O I T O T I |

| I B U A R R

The form now contains the CellEZView control as shown below:

=] Cell Previewer

ile  Edit M“iew Run Layout Draw
[ v e e g I 4 I [ 1
» T
| Al =l & -
ooz ~| | D efaul ~||]
i Ma Litrary 2l
"""""""" J ;'.ZZZZZZZZ ...... .'ZZZZZZZZZZZZZZZ:';::::;
Load Ref Designators lZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ:.'
& 2 6P = [ o
Select 20,270 160x=30
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21.Notice that the background color is not black for this control. We need to
right-click on the CellEZView control and open the properties window. First,

change the name of the control to Preview Window.

Property Sheet 3]
|Preview'1nl|l"induw j [
Mormal | Eventz | Activer |
Previewiafindow D

Bottam Zbl]

CursorPointer 0 - Default

Enable 1-Yes

FlexHorizantal 0-Maone

Fles\ertical 0-Mone

Group 0-Mo

HelpContextD ]

Laner Drefailt

Left 200

Right 510

Tabztop 1-Yes

Tag

ToolTipT ext

Top 20

izible 1-Yes
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22.Next, click the ActiveX tab, and change the BackColor property to black.
Notice the properties CentralLibraryName and CellName. If you wanted to,
you could select a library name and cell name in this window, and that cell
would appear in the preview window. But we do not want to do that for this

script.

Property Sheet

)

| PreviewWindow

Mormal

Ewvents

~|

Active |

[OCHPropertiesz)

CellMame

CellMotF ound T ext
CentrallibraryM ame
Faont

ForeColor
ModctiveSchemeT ext
MoCelT ext
MoLibrary T ext

Cel Mot Found

M5 Shell Dig
I 000

Mo bActive Scheme
Mo Cell

Mo Librany

ActivePartitionSc
N 000 J
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23.The next thing we are going to do is get the central library name the current
design is referencing. We will write code that will assign the central library
name property to the library this design is using. The next section explains

how to do this.

Click the Script button to switch the view to the script editor. Make the
script editor looks like the window below on the next page. You may have to
click on the dropdown list and select (General).

AN The (General) (Declarations) section of the code is where you can define
global variables and your own functions and subroutines.

Note

Notice that the “pcbDoc” variable has been defined and is set with the
applications active document object.

Also, the ValidateServer function has been included to ensure we check out
a license for automation.
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=] Cell Prexviewer

File Edit Miew PRun Layout Draw
» b
| =llE =
|&B[mmmt _J | _J
EFEIE |[Eeneral] j |[Declaratiuns] ﬂ

"[Declarations)

P
Option Explicit
' add a reference to the MGIPCE type library in order to use enl
Seripting. AddTypelibrary ("MGCPCE.ExpeditionPCEApplication™)
Dim pcobhdoc
Set pohloo = Application. ActiveDocument
If ValidateS3erwver (pchlhoc) = 0 Then
msghox "Server wvalidation failed.™
End If
Function ValidateSerwer [(doc)
Dim key
Iim licenselerwver
Dim licenseToken
' kzk Expedition’s document for the key
key = doc.Validate (0]
' Get license Server
L= T 5 mamam - — O — A Tl S s P PPN T T D a5 man T S s e S ae v
£ >
' b ¢ o 8L R
Select Ln 2, Col 2

24 Now, we need to get the name of the central library used by this design. The
name of the library is stored in the Environment Object of the active
document. In the Environment object, the CentralLibraryFullName property
stores the name of the central library. So we assign the

CentralLibraryFullName property to the CellEZView controls property
called CentralLibraryName.
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The code will look like this:

D m env(bj
Set envObj = pcbDoc. Envi r onnent
Previ ewW ndow. Cent ral Li braryNane = envQbj . Central Li braryFul | Nane

This code will be entered into the (General) (Declarations) sections before
the ValidateServer function as shown below:

= Cell Previewvier

Eile Edit Miew Run Layout Draw
» T
| 211
|&ﬂ[mhmt _J | _J
EFEIE |[Eeneral] j |[Declaratiuns] j

"[Declarations) ~
Cption Explicit

' add & reference to the MGCPCE type library in order to use enums
Geripting. AddTypelibrary ("HGCPCE.ExpeditionPCEApplication™)

Dim pchdoe
Zet pechlDoo = Application.ActivelDocwunent
If Validatel3erwver (pchDoc) = 0O Then
msghox "Server validation failed.™ —

End If

im enwviobi
Z3et enviob] = pehloc.Environment

PreviewWindow.CentrallibraryName = envObhij.CentrallibrarvyFul lIN=ane

Function Server [(doc)

Dim kevy
Dim licenselerver
Dim licenseToken 3
< >
= & b B R n
Select Ln 13, Col 1
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25.The last thing we need to do is write the code that will allow us to click on a

reference designator in the list box, and show the cell in the cell preview
window.

When you click on a reference designator in the list box, an event is
triggered (or fired). The event is called “EventChange”. As shown earlier,
the name of the list box is IstRefDes. So the subroutine

IstRefDes EventChange is called when you click on a reference designator.

So, we must add our code to that event or subroutine. In order to add our
code, we must get to that subroutine in the script editor. The easiest way to
do that is by changing the object dropdown that currently says (General) to
IstRefDes. Then change the event dropdown from (Declarations) to
EventChange. This is shown on the following page:

Eile Edit ¥iew Run Layout Draw
4 p)
| ==
| =1 | e D efault =] =
e~ . ———
Iﬁl? e | = |IstFIefDes wmﬁhange ) j
Sub lstRefDes_ EwventChange ()
Diim This : Set This = lstRefles
End Sub
& b R S
Select Lh 3, Col &
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26.After clicking on a reference designator, we must use it to find the
component object in the design. Then we assign the CellName property for

that component object to the CellName property of the cell preview window.
The code will look like the following:

= Cell Prexiewer

FEile Edit Miew Run Layout Draw

» o
|fﬂDefauIt J | J
IEF = §| ||stHefDes ﬂ |E1|rent[:hange j
Sub lstRefDes EventChange ()
Dim Thi=s : Zet This = lstRefDes
Dim compCh)
Jet compObl = pehlDoc.FindComponent (This.GetText (This.GetCuriel) )
PreviewlWindow.Zelllawe = compChi.CellMName
End Sub
< 3
€ b R n
Select Lmn 3, Caol &
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Let’s look at the following line of code:

Set conmpCbhj =
pcbDoc. Fi ndConponent ( Thi s. Get Text ( Thi s. Get Cur Sel ) )

First the “This” variable is used instead of the name of the object control
IstRefDes. The control IstRefDes is assigned to the “This” variable in the
second line of code shown on the previous page. This is done because we are
in an Event subroutine for the IstRefDes control object.

The This.GetCurSel property returns the ID number of the position in the list
box of the reference designator that was chosen. This number is then passed
to the This.GetText method and returns the Text of the current selection,
which is the reference designator. The reference designator is then passed to
the FindComponent method and assigns the component object to the
“compQObj” variable.

Once we have the component object we also have its cell name. We assign
the component objects cell name to the cell preview windows cell name with
this code:

Previ ewW ndow. Cel | Name = conpQbj . Cel | Nane

27.Now, we can run our script and select a reference designator, and the cell
used for that reference designator will appear in the cell preview window, as
is shown in the screen shot on the following page.
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28.Close Expedition without saving.

29.Wait for the next lecture
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Lab 6: Output Engines

Due to the sheer quantity of settings available for the different engines, the focus
of this lab is how to run the engines from a script. The Run<engine>.vbs scripts
have been provided with the software as templates which you can modify, if
necessary.

We do, however, recommend that you spend about 10 minutes or so becoming
familiar with one or more of the scripts and the engine help—Help on the actual
engine itself—for a better understanding of the statements in the scripts (for
example, parametric settings and terminology).

You will also find a little review of scripting initialization which we discussed in
Module 3.

Setup and Configuration

» Extract the contents of the c.\scripting labs\lab6\scripts pro.zip file to the
local directory defined by WDIR, named c:\scripting labs\local config.

» A scripts.ini file has been setup for you in c:\scripting labs\local config.
It is different than the one you worked on in Lab 3.

e Check that everything is working properly by opening the lab design in
Expedition, and ensure you receive no error messages. Also ensure that
there are two new pulldown menus called Tools and Custom Qutput.

1. Open several of the run<engine>.vbs files in a text editor, and identify some
of the parameters which may be set up. The files are located in:

%SDD _HOME%\standard\examples\pcb\Automation\AutoProEngines
2. Open the Vidar design in Expedition, if not already open.

3. From the Expedition Analysis and QOutput menus, open the GUI for the
engines so you can access the Help. Look at a few of the parameters in the
script, and then review the help on the parameters.
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Custom Menus

4. After loading the Vidar design in Expedition, there are two custom menus
that were created by the start up scripts in the scripts.ini file.

O Analysis Werify | Cuskom Output Sutput Window  Help

) l & 4 Export All Gerbers res m 2
* Export MCDrill Files i
Create Fab Drawing Dizplay Scheme

Export Fab Drawing PDF
Export All PDFs

Export Assy Top PDF

RFoute Planes | Tools ECO  Analysis  Werify Custorm Oubput Ouktpuk

Export Display Scheme Scripks
g | Coxoshsheesms gy oy
Cuskomize Accelerators
i | Display Schemes
|

o« ! 0 [ o 0 ]]
|

Locate the scripts.ini file and identify the two scripts which created the
Tools and Custom Output menus.

Tools Menu:

Custom Output:

5. Open the Output Menu and notice that Automation also added the
command Routed Nets on Layer Report to the bottom of the menu. This
shows how automation can also modify the standard Expedition menus.
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EiE Pro ¥idan WGMWcbhbMWidar. pcb - [Widar]

Werify Cuskom Output | Qukpot Window  Help wyr 1,231,441, 13,6

:’fi "ia) @ @@Q&Sign Skatus...
Gerber, .,
oo Schemes | 22 20

Mz Drill...

R :: o'kscreen Generator..,
FOF...

Fahlink ¥E...

Wariant Manager...

Meutral File. ..
QDEG Interface, ..

ﬁﬂ Report Writer. ..

Routed Mets on Layer Report

6. Look at the Utilities toolbar. You will see that the Routed Nets on Layer
Report has been added to it. If the Utilities toolbar is not present, then open
the Utilities toolbar by executing the View > Toolbars > Utilities command.

|lD&r| s e BRE M &
Routed Mets on Laver report dialog,

Extract Gerber and NCDrill Automation

46

7. Run the Export All Gerbers command on the Custom Qutput menu.
Messages will be displayed in the status bars about running and completing
the export.

The script associated with that menu selection uses the PlotSetup.gpf file.

This file has hard-coded directory paths. If the lab files were extracted to a
directory other than that specified in the set up document, the paths will be
wrong and the command will fail. If this happens, simply correct the paths
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within the file. The file is located in the

<where you_extracted>\Scripting Labs\Vidar WG\pcb\Config directory. If
they were extracted to top level directory, the local WDIR directory is
C:\Scripting Labs\Vidar WG\pcb\Config

8. Next, run the Export NCDrill Files command on the same menu.

To confirm the output of these files open Windows Explorer, go to the
Gerber and NCDrill output directories, and list the files.

Drawing Creation and PDF Output

9. Create the Fab Drawing by running the Create Fab Drawing command on
the Custom Qutput menu. This script places the border and notes cells in
the design, changes the display scheme to Fab Drawing, and then fits the
view around the border.

10.You now must Save the design. The PDF extractor extracts data from the
saved database only.

11.Next, run the Extract Fab Drawing PDF command from the Custom
Output menu.

Adobe Acrobat will open automatically with the drawing in it.
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Adobe Acrobat - [FabDrawing. pdf]
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12.Use the Export Assy PDF command on the Custom Output menu to
extract the Assembly PDF.

13.The script will load the Assembly Top display scheme and then do the Fit
Board command.

The PDF will then be extracted, using the statements in the script—not the
visible graphics—and open a file named AssyDrawing.pdf.
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Lab 7: Expedition Layout

You will be writing several scripts in this lab to help you focus on specific
concepts without being “overwhelmed”. The ultimate goal would be for you to be
able to put the individual concepts together into a single script.

Lab 7A requires you to write a script almost from “scratch”. The template file for
Lab 7 A contains a “verbal” framework for the statements. Lab 7 B is mostly
completed and you will be adding targeted statements which were discussed
during the “Module 7 B” lecture. You will, however, need to “explore” the
functionality of the script to better understand the desired functionality and add
the correct statements.

Use the Windows Scripting Technologies, Expedition Automation Help, and
the lecture notes for help regarding the statements, and their formats, which
you may want to use. Be sure to comment your code.

Lab 7A: Reporting Using the Expedition Data Model

1. Copy C:\scripting labs\lab7\lab7a_template.vbs to lab7a.vbs and open the
file.

Using lab7a.vbs, write, and debug, a script which:

2. Requires that all the variables be declared, and do not forget to declare them
as your script will generate compilation errors.

3. Automatically opens and connects to the Expedition layout file:
C:\scripting labs\vidar wg\pcb\vidar.pch, and displays the application.

4. Validates the license using the If conditional and Validation function
necessary for license acquisition.

5. Creates a Log File
a. Create the File System Object.

b. Prompt the user for a logfile name.
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c. Acquire the project path of the open document.

d. Create a variable whose value is the concatenation of the project
directory name and the logfile name entered by the user.

e. Create the logfile in the current pcb project directory.
f. Formulate and write the following six lines to the file:
1. First indicating the filename.
ii. Two blank lines.
iii. A line which lists the directory into which the file is written.
iv. Two blank lines.

6. Creates a collection of all the nets and reports the netname and pin count to a
message box and a file. Give the user control to skip any net (move on to the
next net) or to stop the reporting and move on to the next “process” of the
script (cancel the current net reporting).

a. Create the nets Collection object.
b. Process each net:
1. Create the net object.

i1. Create the pins Collection object and create variable with the pin
count.

111 Prompt user to report, skip, or cancel.

iv. Use the value returned from the prompt with an If conditional to
control the reporting.

7. Writes some blank lines to the file; indicate that the pins/net report is
complete; write some more blank lines; then indicate that the next section of
the file 1s a refdes report (for example, “Beginning of RefDes report...”).
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8. Prompts the user for a REFDES prefix (for example, U, C, etc.) to process
until the user decides they do not want to process anymore prefixes. The
script must accept both cases of a character.

9. Verifies that it is a valid prefix value one of these values U, C, R, P, J, X, or
L, and set the script to ignore the case of the character (both upper and lower
case are acceptable as input) and, if the prefix is “good”, create a component
collection based upon each refdes prefix entered by the user and call the
function described in step 11.

10.Issues a message box if not appropriate, and allow them to try again.

11.Reports all the components with the filtered prefix, their x,y coordinates, and
the total part type count to the open log file. Use a Private Function which
can be called, as there will be many different part types. The data should
include both the refdes and the X,Y location pair. (Remember to include an
indication of what the data means in the log file.)

12.When no more prefixes are requested, write a line to the logfile indicating
that the user has closed the file, and issue a message box advising the user
that the file has been closed.

Lab 7B: Changing a Layout Using the Expedition Data
Model

You will be completing a script in this lab. Once you have inserted the
appropriate statements and run the script, you will be able to add rows of vias to a
board. This functionality would be useful for adding stitching vias around the
edges of the board to prevent radiation from board edges. You will also be able to
identify areas, using the mouse, and report the number of vias in that area.

A template with most of the code written has been provided as you are to focus
on the new statements introduced in this section of the module. Some steps have
been written very generally, and the expectation is that you will open up one or
more of the earlier scripts and simply copy and paste code (licensing, typical
script beginnings, etc). At this juncture of the class, we also expect that you are
familiar enough with help that you will be able to find the statement formats. One
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more expectation is that you will create “scriptlets” or “reuse” scripts or bits and
pieces of the scripts.

1. From the file system (for example, Windows Explorer), go to the directory
named C:\scripting labs\lab7.

2. Copy the lab7b_template.vbs to lab7 b.vbs.

3. Add the “typical script beginnings” as well as the licensing If/Then
conditional and Function. The locations of the statements have been
highlighted in the script with a Hint and three asterisks. (See module 7A if
you need more information.)

4. Attach the PCB Document scripting events. There is a PCB Document event
named OnPreClose. Using the event will allow you perform some
functionality before the script closes. Use the function prefix in the Attach
events statement.

5. Add a commented line with CreateObject to ensure the object browser in the
debugger gets populated with the Expedition type library

6. Add the Scripting type library.

7. Add a call to the Prompt of the Gui Status bar prompting the user with the
following text: Add vias - Cick a Start point.

8. Write the statement which will use Pick to select the padstack objects. Use
obs for the collection object variable as the statements which process the
collection are expecting that name.

9. Add a call to the motion graphics which will create a rectangle. You will
find some hints in the template and the lecture notes.

10.Add a statement which loads the padstack from the database. You will find
some hints and other directions in the template.

11.Create a net object, named netObj, and associate it with the signal GND.
This will be used to connect the via to the ground plane.
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When this script is executed, it will use mouse movements to determine the
direction, horizontal or vertical, in which the vias are added. Briefly describe
how the script determines the correct direction.

12.Add the statement which will put a via on the board, and then expand them
horizontally.

13.Add the statement which will put a via on the board, and then expand them
vertically.

14.Add the statement which returns the prompt to " Add vias — Click a
Start point."

15.Run and debug the script. You will know that the script is properly working
when you are able to add rows of vias to the design and, once the Add Row
of Vias command has terminated, be able to draw a box around the vias and
get a message box informing you of how many you have added.

When you terminate the Via Count in Region command, you will be
prompted, via a message box, to complete your course evaluation.
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Appendix A: Student Challenge

In this lab, you will write a script that adds filled circles of 50 mils in diameter to
all vias in a design. The circles must be 50 mils in diameter no matter what units
are used in the PCB design. This allows the script to be run on any design.

The circles are to be created on a user-defined layer. The name of the user-
defined layer is Via_Circles. The user defined layer must exist in the PCB design,
so create the user-defined layer in your design, if necessary. Nothing else should
exist on this layer because part of the script will be to delete all data on the layer
and then put in the circles.

This script must be able to run many times on the same design. So all the current
circles in the design must be deleted before adding the circles back into the
design. The effect is that if vias are moved, deleted, or added to a design, this
script can run and basically update all the circles. This is accomplished by
deleting all the old circles and then adding them back in.

Since there could be thousands of vias in a design it would be best to use the
LockServer, UnlockServer, TransactionBegin, and TransactionEnd methods. This
will increase the speed of the script and allow for a single undo for all the via
circles.

When the script is running, let the user know what is happening by sending
messages to the Expedition Status Bar.

Use the automation help to find how to use the methods and properties you need
for this script. The automation help is located in the C:\Scripting Labs\HelpMe
directory.

Remember to declare any variables you need with the Dim statement.

You will be using the following statements, properties, collections, enumerations,
and methods:

Option Explicit, Dim, Set, GetObject, ActiveDocument, LockServer,
Transaction, TransactionEnd, Call, Gui.StatusBarText, CurrentUnit,
UtilityConvertUnit, User LayerGfxs, Delete, Vias, FindUserLayer,
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Utility.CreateCircleXYR, PutUserLayerGfx, epcbStatusFieldl,
epcbStatusField2, epcbStatusField3, epcbUnitsMils, UnselectAll, For
Each...In, Utility.CreateCircleXYR, Count, Cstr, and MsgBox

1. If not already open, open the C:\scripting labs\Vidar WG\Pcb\Vidar.pch
layout file in Expedition.

2. In Expedition, create a user layer named Via_Circles.

3. Create a script file in the C:\scripting labs directory named
AddViaCircles.vbs.

4. Set the On Error such that it will continue if run time errors are encountered.
You may actually find that you do not want to set this until you have written
an error handling routine. For this lab, let’s experiment just to see what will
happen.

5. Lock the server as you will be working with collections
6. Start a “Transaction” using a DRC mode of none.

7. Issue a message to the first status field informing the user that the script is
now running.

8. Unselect all elements in your design because we will be selecting all the vias
and we do not want anything else selected. Use the Unselect method in the
PCB document object to do this.

9. Declare a variable to hold the current design units. Set the variable to the
current design units by using the CurrentUnit method in the PCB document
object.

10.The radius of the circle will always be 25 mils (50 mil diameter), no matter
what units the design is using. So you must convert the 25-mil radius to the
current design unit.

a. First declare a variable to hold the circle radius (not diameter).
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b. Set that variable by using the ConvertUnit method of the Application
Utilities object to do the conversion.

The reason for using the radius of the circle is that the CreateCircleXYR
method creates the circle using the radius, not the diameter.

11.Declare a variable to hold the name of the user-defined graphics layer where
on the circles will be created. Set the variable equal to Via_ Circles. This is
the layer name you used in step 2 above. No other graphics should reside on
this layer.

12.As this script may be run on the design multiple times, we want to only have
one set of circles. Therefore, before we can add all the circles we must delete
the ones that currently exist. In order to delete the circles that exist we must
get a collection of any existing circles.

a. Advise the user that they are deleting the old circles using the second
field of the GUI status bar

b. Declare a variable for the graphics collection.

c. Use the UserLayerGfxs method of the PCB document object to get the
collection and set it to the variable for the collection.

d. Then use the Delete property to delete all the objects in the graphics
collection.

13. Advise the user that they are adding new circles using the second field of
the GUI status bar

14.Declare a variable for the vias collection. Use the Vias property of the PCB
document object to get the collection of all vias and set it to the variable for
the collection.

15.In order to add graphics to a user layer, you must set that user layer to a
variable to be used as a “layer object”.

a. Declare a variable to hold the layer object.
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b. Use the FindUserLayer method in the PCB document object to set the
variable with the layer object.

16.We must now use a “For Each” loop to go through each via in the via
collection and use each vias XY coordinates to help place the circles. There
are only two lines of code in the “For Each” loop. The “For Each” loop
should look something like this:

For Each viaObj In viasColl
<st at enent s>
Next

a. Create the circle object using the CreateCricleXYR method
b. Use the PutUserLayerGfx method to place it into the design.

17.When calling the CreateCricleXYR method you must provide the XY
coordinates for the center of the circle and the radius of the circle. Use the
via objects XY coordinates and the radius variable you created in step 7 to
do this. This method returns a points array. So you must create a variable for
the points array and set that variable to what is returned by the
CreateCricleXYR method.

AN It is important to note that the points array returned has three points. You
will need this information when using the points array with the
Note PutUserLayerGfx method in the next step.

18.The PutUserLayerGfx method has many parameters. Look in the automation
help for the descriptions of the parameters.

The parameters, in order, are:
» Layer Object—Use the layer object created in step 11
» Display Width of line use to draw the circle—just set this to zero

* Number of points in the points array for the circle—There are three points
in the circle points array.
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* Points Array—Use the points array created in step 14.
* Filled—Set to True because the circles are to be filled

* Component to attach the graphics to—We are not attaching the circles to
any components, so set this to Nothing.

e Units used by the points array—This should be set to epcbUnitCurrent,
since we created the circle with the current design units This will complete
all the statements that are needed in the “For Each” loop.

19.After the “For Each” loop, write out a message stating how many circles you
added to your design. Write the message to the third field GUI status bar.

20.End the transaction you started in step 6.
21.Unlock the server using the UnlockServer method.

22.Print a message to the first field of the status bar that the script has
completed.
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