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Chapter 1. Version 7.0 Update Supplement

Installing the New Version of Pulsonix

It is recommended that you back-up all libraries, designs, technology files, profile files and report
files before installing the latest version. Other than for any technical reason, this is good working
practice, although you should already have a backup of this data!

To install Pulsonix, insert the CD or double-click on the download executable and wait for a short
time. The Autorun facility will start the installation procedure. Follow the on-screen commands from
the install wizard. You can install Pulsonix 7.0 on top of your existing installation or along side if you
prefer; however, you do not need to uninstall the old version first.

Licensing

If you are using a version of Pulsonix earlier than Version 7.0, you will require a new license. This
will be supplied to you by email under the contract conditions of your current maintenance
agreement.

For existing users upgrading from a previous version, it is recommended that you save the new
license and overwrite the existing one. When requested during installation, simply click the No
Change In Licensing check box on the licensing page of the installation wizard. The License
Manager can be used to add new licenses and make changes to network licensing after the
installation has been completed.

Windows 7 Support

As further confirmation, since the release of Pulsonix 6.1 (and for later versions) the release version
of the Windows 7 operating system in both 32 and 64 bit variants is fully supported. No earlier
Pulsonix versions can or will be supported. Also, Beta or pre-release versions of Windows 7 cannot
be supported.
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Changes to Folders

The Folders dialog has been changed for Pulsonix V7.0 to additionally allow the management of

Macros, Scripts and STEP Models. Each of these is discussed below.

M Folders - Scripts

General

Colour Files

Design Backups

Farmat Files

Libraries

Macros

Profile Files

Reparts

Schemnatic Blocks
g Scripts

CAMPlot Folders and Search Order:

STEP Models

Technology Files Files Found: 7

Add...

3

[ [relete ][ Explore...

Folder Enabled

C. gram Fil b
C:\Program FileshpulzonishScriptzibydataPlacement vbs -
C:AProgram Files\pulzoni=i5 cripts\RenameComponent s vbs Bhiangeiiiots
C:AProgram Files\pulzoniz\S criptshSiemensPlacement. vbs Enabled
C:\Pragram Files\pulzonish\S cripts\SimpleComponentList. vbs
C:\Program Files\pulzonix\Scripts\SimpleM etlist. vbs
C:AProgram Files\pulzoni=\S criptsh T estlandF eport. vbs

Move...

[ QK ] [ Cloze ] [ Apply ] [ Help

Support for Macros

You can now create and run macros within Pulsonix. This will record your keystrokes and dialog

selections, then give you the ability to subsequently save and run them again to repeat the actions that
were performed. Recorded macros can be saved so they may be reloaded and re-used at a later date.

Creating a new Macro

From the Tools menu, select Macros and Record Macro> then Start.

=

LSS

Opkions. ..

oA

Run Scripk...

Macros

O RunMacro

':__ﬁ Macra Cptions

| Record Macra >| |. Stark
':_ﬂ\ Sawve Macra O End
J;:' Load Macro ¥ Cancel

A new macro is now being recorded. You must use the End command from the Macros menu to

finish recording it. If you change your mind and decide you don’t wish to keep the macro you started,
use Cancel from the Macros menu.
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Once the macro has been recorded using Start and Stop it becomes the current macro and you can
then replay it using the Run Macro command.

If you wish to save this macro, use the Save Macro option from Macros menu.

For any previously saved macro that you wish to run, use the Load Macro option from the Macros
menu.

Load Macro [X|

Load
in ]
[in "C:4Pro W acros"]
FotateParts. pme  [in "C:%Program Filesh.. \Macros']
Zoomdll.pmec  [in "C:A\Program Filesh.. \Macros"]

am Fi

CopyépplyPattern. pme ;
amn Fi

DizplayM et ames. pmc

.
ar.

Once loaded, use the Run Macro button to run it (from the Macreos toolbar), it won’t automatically
run after using Load Macro. If you pressed the Run button on a selected Macro, it will load and run
at this point.

Macros Folders

Macro files are located in a defined list of Macros folders managed from the Macros tab within
Folders.

Folders - Macros r>_<|

General
CAMJPlot Folders and Search Order:
Colour Files
Design Backups
Farmat Files Edi..
Libraries
% Macros Delete Explore...
Prafile Files
Reparts FEolder Enabled
Schematic Blocks
Scripks
STEP Models
Technology Files

C:vProgram Files\pulsonixib acros Add... Up

Down

Filez Found: 4

C:AProgram Files\pulzonisi acros\CoppdppluPattern. pric
C:\Program Files'pulzonix\h acroghDizplay etl ames. pmc
C:\Program Files\pulzonix\h acroghFotateP arts. pmc

Zoomall
Enabled
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Running in Absolute or Relative mode

Within a design view, macros can be run in absolute or relative mode. Running in absolute mode
means it will replay exactly the same as when it was recorded, a copy of whatever was created
previously would be created at exactly the same position as before. A macro run in relative mode will
replay relative to cursor position when the macro is run.

Macros can be switched to run in Absolute or Relative mode by selecting the Relative Replay check
box on the Options dialog under Macros.

Display R

S [ Record &ll Dialog Yalues

Edit Shape [ Belative Replay

File: Extensions

Find File Saving during Replay

General. If file already exists: (&) Abort macro

Interaction

Move (O Ovenrite file
P M () Prompt for alternative file:

Multi-Screen

Online DRC

‘Warnings

If Relative Replay is enabled and Run Macro is invoked while the mouse cursor is outside the
design window, such as when selecting the Relative Replay option from the menu or toolbar, you are
required to set the relative start position for the macro, using the mouse, before it will run. You will
also see that the cursor has changed and is now a model cursor to indicate that a relative reference
point is required.

Normally when a macro is recorded, only the dialog values that are changed are recorded. Enabling
the Record All Dialog Values option will result in all values being recorded for a dialog. This can
change the effect of the macro when it is replayed.

For example, consider recording the addition of a text item where in the Insert Text dialog the only
item changed is the text string, to 'Example Text', which is then added on the default text layer
'Silkscreen Top'. If the macro is subsequently run in a design where the default text layer is set to
'Silkscreen Bottom' the 'Example Text' item will be added on that layer instead.

However, if the Record All Dialog Values option is enabled before the macro is recorded, although
the Layer setting in the Insert Text dialog was not specifically changed its value will also be recorded.
So when the macro is replayed, the text item will be added to the 'Silkscreen Top' layer rather than the
design's default 'Silkscreen Bottom' layer.

File Saving During Replay

If a recorded macro contains a command to save out an item, such as the current design, when it is
replayed it is possible that the target file may already exist. This option allows you to specify how you
want a macro to behave in such an event.

Abort macro will cause a macro to stop immediately without overwriting, Overwrite file will cause
an existing file to be silently overwritten by a macro and Prompt for alternative file will result in the
Save As dialog being displayed to allow an alternative file name to be chosen for the save, after
which the macro will resume replaying as normal.
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Macros toolbar

The Macros toolbar is available to provide quick and easy access to all the Macro commands. If you
intend recording macros from within a dialog, the Macros toolbar will need to be floating and not
docked.

Initially, the toolbar allows you to Start a new macro, Run the current macro in memory, select
macro Options, Load a macro and Save the current macro. Hovering your cursor over each of the
toolbar buttons will display its function as normal.

Macros > X

. D |:_r; K:I |:_x

Once macro recording has been started the Stop Macro button and Cancel Macro button are
available.

O B

Assigning Shortcut Keys to your own Macros

Shortcut keys, Toolbar buttons and User Tool options can be assigned to macros using the
Customise option.

You should first create a User Tool to assign the Macro to. This is done using the Tools tab and after
assigning a name, select the macro using the Run Macro: option.

Customise b—(|

| Commands || Toolbars| Tools | Menu || Keyboard || Application Look || Dptions|

IMenu contents:

Command: | | [
Arguments: | | E]
Iniil diestor: | |

Run User Repart. | ~|
Run Macro: [Pulsani Macro | |
Fiun Sciipt: | |

Once a User tool has been created using the Keyboard or Commands tab respectively, it can then be
assigned to a shortcut key placed on a toolbar as a button.
Limitations of Macros

There are some small limitations when using macros. For example, you cannot create a macro for the
Customise dialog or functionality within it.



10 Pulsonix Version 7.0 Update Notes

Active-X Scripting Language Support

Pulsonix 7.0 supports Active-X Scripting languages. You can write scripts for a range of activities
and functions. These can be run from within the Pulsonix environment or externally from a command
line.

Supported Programs

Pulsonix scripting supports VB Scripts, Python script, JAV A script and Perl script to mention a few
popular ones. This list includes almost any Active X scripting language that can be used by an Active
X host.

Scripts Save Folder

Scripts can be saved and loaded from the Scripts Folder. This is defined within Folders on the
Scripts tab.

M Folders - Scripts f‘5__<|

General

CAMPlot Folders and Search Order:

Colour Files

Design Backups

Farmat Files

Libraries -

Macras [ Delete ] [ Explore. ..

Prafile Files

Reparts Folder Enabled

Schematic Blocks
g Scripts

STEP Models

Technology Files

C:\Program Filespuls: Add...

Filez Found: 7

C: gram Fil 13
C:\Program Files'pulzonix\S criptzibpdataP
C:AProgram Files\pulzonishS criptshRenameComponents. vbe
C:\Program Files'pulzonix\S cripts\S iemensPlacement vbs Enabled
C:vProgram Files\pulsonixhS cripts\SimpleComponentList. vbs

C:\Program Files\pulzonix\S criptzs\SimpleM etlist. vbs “
C:\Program Files'\pulzonix\S criptshT estlandR eport. vbs

Changedttribute

Running Scripts

From the Tools menu inside a Pulsonix design, you can use Run Seript to get access to existing
Scripts. This will allow you to select a script from the list and run it. Scripts shown on this list are
from whatever is defined in Folders under Scripts.

I Run Script

| C:YProgram Files\pulsonix Scripts v |

Language: | WE Script Language w |

Changeattribute. vbs
MydataPlacement, vbs
RenameComponents, vbs
SiemensF
SimpleComponentList. vbs

Simpletetlist,vbs

TestlandReport, vbs

Choose the Run button to run the script. This runs the script and closes the dialog.
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Test allows you to try running the script without leaving the dialog.

New will open the Edit Script dialog ready for you to type in your new script. Once created, use the
Save or Save As button to save it. You can also edit scripts using your favourite text editor or
development tool, you must ensure you save the script to one of the scripts folders.

B Edit Script [Untitled] X
1

Edit will open the existing script in the Edit Script window ready for editing.

Folders opens the Script page of the Folders dialog.

Writing Scripts

To create a new script or edit an existing script, use the Run Script option from the Tools menu.

| C:YProgram Files\pulsonix)Scripts

RenameComponents, wbs
SiemensPlacement. vbs
SimpleComponentList, vbs
Simpletetlist,vbs
TestlandReport, vbs

Dim objFS0
Set objFS0 = CreateObject"S cripting. FileS pstemO bject"’]
stiFullMame = "c:\temphSoripting. bt

1
2
£
%
E Set objFile = objFS 0. CreateT extFile(stiFulld ame) Test
E
]
10

Diim abiFile

zet Mets = ActiveDlocument. Nets
for each MNet in Nets

obifileitel" MET " & """ & Net Name & " & vberll

11 zet Nodes = Net Nodes

1 Z for each Mode in Modes
13 if Mode.lsComponentPin then

1 4 objFile.Write[Mode. N ame & vborlf]
15 end if

1 E et

17 obiFilewrite[vberlf]

1 3 gzt

Ik

20 obfFile.Close

21

2z Dim obiShell

23 Set objShell = CreateObject WS cript. Shel)
24 objShell Run("notepad " & stFullM ame]
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Running Scripts from a command Line

Command line driven scripts can be run outside the Pulsonix environment on a Pulsonix design or
library. Pulsonix must be installed on the machine running the script in order to be able to do this. To
run a command line script - run a command shell from the Taskbar. The command to use will vary
but generally it will be emd. This will display a command prompt window.

Run E?]ﬁi

_ Type the name of a program, folder, document, or
3 Internet resource, and Windows will open it For you,

open: | cmd v

[ OF ][ Cancel ][ Browse. .. ]

The scripts used from the command line, or within the program are the same, it is only the method of
launching them that changes.

From within the command prompt window, type for example

Pulsonix /scriptfile myscript.js <Enter>
More information about running command line scripts is available in the Online Help.

Help for product and command line scripts

In the Online Help under Index, type Scripting and select the sub-category Overview. This will
display help pages with an overview of scripting. For a full syntax of scripting available click on the
Scripting Reference link at the bottom of the page, this will open a separate Scripting reference Help
system with full programmatical references.

When running command line driven scripts, there is also Online Help available, please refer to the
Index entry Scripting and Command Line Scripts.
Assigning Scripts to shortcut keys or toolbars

Scripts can be assigned to both shortcut keys and toolbar buttons. To do this, use the Customise
option from the Tools menu.

From the User Tool tab select the Run Script: drop down list and select your script name.

Commands | Toolbars | Tools | Menu | Kevboard | Application Laok | Options

Menu contents:

Pulzanix Script
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You will need to assign the user tool a name and then it can be used as a User Tool, a toolbar button
or as a shortcut. You can only assign shortcut keys to a script defined under User Tools.

Fun b acro: v

Fiun Script: Changedttrib “

MydataPlacement. vbs
FienameComponents. vbs
SiemensPlacement. vbs
= SimpleComponentList. vbs
y SimpleM etlist. vbs pze
T estlﬁndﬂ eport. vhs

Items that can be read by scripts

Read access is available for many design and library items. Please refer to the online Help to check
availability.

Items that can be written by scripts

There will be some limited write access back into designs and libraries. For example, reading and
writing Attributes back into library items, where the script searches for all attributes which match
‘cost’ and ‘0805” and make these £0.20

Range of script activity

There will be limited access to Pulsonix options within the application itself. For example, you could
run Design Rules Check, check that the number of errors equals 0 and then run CAM Plot to plot the
design. You can run any command that is ‘in context’, the same as you get from the Edit and Run
Command option.

Support for STEP Format

Where mechanical systems don’t support or have limited support for the DXF or IDF formats, you
can now export your designs in STEP format. STEP is an ASCII based data exchange format widely
used by mechanical CAD systems. It can contain 3D component model information, these models are
often available from a manufacturers web site.

Exporting STEP format

There is a new STEP option on Output menu which allows you to produce a STEP model of your
board. It can also include component models if available.

Output STEP X

STEP Fileniame: | c:\jobsiproject166411664b stp

Board Thickness: | 0.7820

[]advanced Settings (these are lkely to increase generation time and file size)

[ Qutput ] [ Preview ] [ Cancel ]

The Board Thickness is taken from the Layers dialog in the Technology. If the Board Thickness
hasn’t been setup, you can type your own value in to be used.

Use the Advanced Settings button to add additional design items to the STEP file. Be aware though,
selection of these could make your STEP files very large.
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Folders

Models are located using the Folders options and STEP Models. Models are not provided but can be
downloaded from the manufacturers web sites.

B Folders - STEP Models @

General
CAMIPloL Folders and Search Order:

IRl C:\Froject:STEF Models Bdd. Up
Design Backups = =
Format: Files i
Libraries
Macros Delete Explare:
Profile Files
Reports Folder Enabled
Schematic Blocks
Sctipks

LDown

Technology Files Files Found: 15

C:4Project\S TEF Models\bgal53p1800x1100h220.stp
C:\Project\STEP Modelshcap-elec-4304430h330.5tp
C:\ProjecthSTEP Modelshcap3216h1E0.stp
C:\Project\STEP Modelshd0402h025 stp Enabled
C:\Project\STEP Modelshdip-16pin. stp
C:\Project\STEP Modelshdpak 3p-841:1018h444 stp Delete
C:\Project\STEP Modelshploc-44p1 8584 16581:127h439 stp
C:4ProjectyS TEP Modelshgin1 2p300x3000055k050h075, stp tove..
C:\Project\STEP Modelshafp-24p400:4001:050k1 20, stp
C:\Project\S TEP Modelsso 4p865+330600ks1 27h1 55.stp Copy...
C:\Project\STEP Modelshsod-123-270x160k115.5tp =1
C:\Project\STEP Modelshso-28p1 84241 01Bh351 stp

C:\Project\STEP Modelshsat-3p290+1 3012371 00.5tp v

{3

Viewing STEP Models in the Library Manager

STEP Models available to Pulsonix can be viewed in the Library Manager using the STEP Models
tab.

Libraries - STEP Models

| Falders | Schematic Symbals | Schematic Dos Symbals | PCE Footprints | PCB Doc Symbols | Parts | 30 V\ewl STEP Madels

Model Folder. | C:Projects3 TEP Modsls v

Conterts

P
cap3216h1B0.stp
d0402h025.5tp
dip-16pin. stp
dpak3p-841x1018h444 stp
ploc-44p1658x1658l:127h439.5tp
gfn1 2p300:30010551s050h075.stp
afp-24pd 00x4001:050M1 20.5tp
:014pBESx330I600Is127h 155, stp
£00-123-270x160h115 stp
£01-28p184241016h351.5tp
sob-3p290:1 3012370100 stp
2zop] EpS00x440/:065h200. stp
tsop24pB00:16401s050H1 20, stp

Matched:

In the footprint editor you can view the model if the footprint has the <STEP Filename> attribute.
Once the attribute has been added and a model name provided including the file extension (.stp), you
can use the View STEP option from the View menu. This will display the STEP model and the
footprint to enable you to check their alignment and verify the model for that footprint.
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Using STEP Models

When outputting the STEP format, it will use existing STEP models if they are available. If not, it
will use standard Pulsonix Package models defined in the Pulsonix library.

Models are attached to a Part, Component or footprint definition using an attribute showing the model
name, see below under The STEP Attributes.

Within the PCB Editor, there is an option to Generate Heights from the STEP models on the
Utilities menu. This produces <Component Height> attributes on the Components which have STEP
models associated. If there are no STEP models associated, then this attribute cannot be extracted
automatically. The Component Height attribute is required for DRC checking because the STEP
Model is only a reference to an external model name and not something available directly in the
design.

Manufacturers Models and Model File Size
Some manufacturers have two flavours of models - basic and fancy. The fancy ones are normally a lot
more detailed but are also a lot larger in size. Generally, STEP files and model files are very large.
The STEP Attributes
There are three attributes which can be used on footprints or Parts for STEP models:

<STEP Filename>

<STEP Offsets>

<STEP Rotation>

New Attribute @

Hame: | w
3D Package>

Value | <Autoplace Fules: =
<Campanent Height

PR

TEP Filename:
<STEP Offsets:y
<5TEP Rotation>

[ Ok ] [ Cancel ]

These attributes can be assigned at any level — in the footprint or Part library definitions, or within the
design on a component. The attributes are all available as system attributes and are shown in brackets
and are available on the Attribute Name: drop down list.

<STEP Filename> The Value will be the model name, you do not require the path as this is taken
from the STEP Folders list. The Value must include the .stp filename extension.

New Attribute

Mame; |<STEP Filename: v

Value:  |BGA-144-2.3tp =

The name used for the value will usually be defined from the manufacturers own footprint model
name, but it can be any name you like.
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Model to Footprint alignment

The orientation of the component STEP model and the footprint may be different. To make the best
possible use of existing STEP models, you should create your Pulsonix footprint in the same
orientation as the model, or vice versa.

You can add a Model Placement area to the footprint to aid alignment. Pulsonix will use the relative
height/width of this area to compare with the height/width of the component to decide whether the
model needs to be rotated or not. You can preview the model to check the footprint alignment with
the model. Use the View STEP option from the View menu. If the model filename attribute has not
been defined, a warning message will be displayed.

For an Area on the footprint, you should check the Model Placement check box on the Area tab of
the Area Properties. This will be used by the output to best ‘describe’ the position that the model
should adopt. The STEP model will then be oriented and/or shifted to fit within the Area you have
defined.

Component
[] Placement Clearance
Body Height:

For some STEP models, the model contains an origin with a Z-axis seating plane reference.

When positioning the STEP model in the Z-axis, Pulsonix will by default assume that the model is
defined with Z=0 on the seating plane of the component. If this is not the case, you can apply an
adjustment in the Z-direction by adding the <STEP Offsets> attribute to your component. Simply
supply the distance in mm by which the model should be offset in the Z-direction to bring the seating
plane in line with the board surface. The adjustment value is added to the current board Z-coordinate,
so a positive adjustment will increase the Z position and hence move the component upwards away
from the board surface. You can also make adjustments in the X and Y axes. To make multiple offsets
in different axes the attribute value takes the form of X=10;Y=5;Z=2. if you do not want an offset in
an axis just miss it out. The default units are millimetres. If you miss out the axis letter then Z is
assumed.

Similarly if you want to apply a rotation in any axis use the <STEP Rotation> attribute. This uses a
similar notation as the offset attribute. X=90.0 will rotate the model in the X axis. If you miss out the
axis letter then X is assumed.
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STEP File Preview

An option on the Output STEP dialog allows you to Preview the STEP file in it’s own 3D
Previewer.

Previewer Colours and Solid Models

The colours used in the Preview window can be changed to suit your own requirements. Use the
Colour Setup dialog from the Setup menu.

If you wish to view your models as solid shapes, select the Solid Entities option from the STEP
Preview Colours dialog.

STEP Preview Colours rz|
Board: Dark Green - + | Board {substrate)
Copper: Dark Goldenrod - w | Electrical layers
Components: | Charcoal - «w | Default components
Holes: Yelow |:| w | Drill Hales
Mor-Electrical: | Bisque :l w | Mon-elec layers
Background: Linen + | Picture background

Solid Entities
oK | [ Cancel ]

View Model option in Footprint Editor

While editing your footprint, once a STEP Model filename attribute has been added (using the <STEP
Filename> attribute and the Model Placement Area has been added, you can preview the model to
check the footprint alignment with the model. Use the View STEP option from the View menu. If the
model filename attribute has not been defined, a warning message will be displayed and you get the
option to preview it using the Pulsonix 3D Package instead.
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Import Board Outlines from STEP files

From the File menu you are able to import STEP files using the Import Design Data option. From
the File of Type: drop down list, select STEP Model.stp You are able to import Board Outlines in
STEP format, but currently not Board Cutouts, Areas or Component positions.

l 1

New Base Auto Router
All versions of Pulsonix now contain our new base level autorouter. The ‘high-end’ Advanced
Autorouter is still available as a cost option where the base router isn’t suitable. The new Auto

Router is available on the Tools menu.

Auto Router, Pz|

20 & [Unlimited

Tracks
[ Use Minimum 'idth Keep Fixed
[ Keep Premoutes [ Fix New
Fouting Style: | 45 degree E¥3
[] Optimising Passes [ Fanout Passes

Route By Met Class
Costs.
Select Classes...
Drefault Costs

Load Results After E ach Pass
Dizplay Report On Completion

[ Foute ] [ Close ] [ Cancel ]

The name on the menu will be Auto Router, the existing Autorouter (Auto Route>) will be renamed
on the menu to Advanced Router.
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Using the Auto Router

Routing Passes

¢  Routing This invokes a number of routing passes which will route either all nets in the design or
the specified nets, depending on which option started this dialog. You can specify the number of
passes that you want. The larger your design the more passes you will want to give it. If it routes
to 100% before the number of specified passes then no more passes will be attempted.

e  Optimising This includes re-routing passes which attempt to reduce the overall track length and
via count once the Routing passes are complete. You can specify the number of optimisation
passes that you want. Optimisation can be a slow process, however it can significantly reduce
the overall track length and via count. For larger boards, this may be an over night process. If
you already have a fully routed board, you can disable the Routing phase and just use the
Optimiser.

e  Fanout This invokes a number of passes that route short escape tracks to vias from SMD pads.
This is done before the Routing passes. Fanout passes are not necessary in order for the router to
function, and is more useful as a initial phase before manual routing. You can specify the
number of passes that you want.

Any of the above pass options can be disabled by unchecking the appropriate box. You can also
specify Unlimited passes, in which case, the router will continue until the board is complete, or until it
is cancelled.

Tracks

. Use Minimum Width means that if a net has a net class defined the router will use the
minimum track style as opposed to the nominal track style.

e  Keep Preroutes means that existing routing is protected against being ripped up by the
Autorouter.

e  Keep Fixed means that only routes that are already fixed will be protected against being ripped
up by the Autorouter.

e  Fix New means that tracks routed by the Autorouter will become fixed and will remain
unaffected by the Autorouter if a subsequent routing pass is made, changing the route
parameters.

¢  Routing Style allows you to specify the angle of tracks, either 90 degree (orthogonal), or 45
degree (angled tracks).

Check Load Results After Each Pass if you want the display refreshed with the latest results after
each pass.

Check Display Report On Completion if you want the Auto Router to produce and display a status
report when it finishes.

Costs will display the Costs dialog which you can use to change the cost factors used by the Auto
Router. You can use this dialog to change the costs involved with ripping up existing tracks and
inserting vias. You can also restart the Router at a specified Pass.

Default Costs changes the costs back to their default values.

The Route option will start the Auto Router using the values specified in this dialog. Close will exit
this dialog without starting the Auto Router but will store any changed values.
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Routing By Net Class
The Routing By Net Class dialog is used to control the nets which are selected for routing.

Nets which are power or ground, or which have specific properties e.g. high speed or memory etc.
should be assigned their own net class if they are to be excluded from the routing.

Route By Net Class §|

Class To Route [ Ok ]

Signal

Power

Ground

sig

W+

V-

GND

PAIR

e

T Select Al

Deselect Al

By using the To Route switch, net classes can be selected or deselected for use.

Route Selected

For a selected connection or component, you can select the Route Selected command from the
context menu or from the Tools menu and Auto Router> Route Selected (or Browsed Nets). This
will route the nets selected using the parameters already defined in the Auto Router dialog.

Previous Original Autorouter

Anyone using the original autorouter will no longer be able to use it under Windows 7. If you have
this situation, please contact our sales office or your local Pulsonix supplier for advice on how to
resolve this. This does not affect the Advanced Router.

Design Rule Check — Track Layer

Within DRC, the Track Layer option will now also add errors for tracks on layers that have their
routing bias set to No Tracks.

Design Rule Check E|
[ Spacing [ 0n Grid [ Manufacturing Mets
[ Single Pin Mets

[] Met Connectivity
[ Unfirished Tr

['ia Size

[ Keep In/Out [1%ia In Pad
[] Track Length
[] Connection Length
[ Connection ‘ias
[] Pin Order
[ Differential Pairs

Designs that previously had No Tracks set will be changed to No Autoroute.
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Changes to Technology dialog

Layer Class — Exception Only

You can now create a Layer Class which will only show pads which have an explicit pad style
exception assigned to that layer. For example, if a layer is required for manufacturing where specific
vias are to be ‘filled’ or ‘tented’, these can be defined as being on a layer exception. These exceptions
can then be extracted during plotting by specifying their Pad Condition as Exception Only in the

Layer Class.

Edit Layer Class
Class Mame: |Filled Vias
Layer Type:  Mon-Electrical [] E ssential For Manufacture
Pad Oversize: Min Undersized Pad:
0000 (&) Absolute Size
- (O Percent of Pad Size Lty
Fad Types: Fad Condition: Hreaz
[ Companent Pads [ Surface Mount Component
[ Do Symbol Pads Through Hole: [ Body
[JBond Pads Plated [ Cleararce
[ ree Pads [ Mon Plated [ Others
D Mounting Holes E iy H-Testpomt |:|
Desi
O E.omp Mount Holes Bt @iy esighn
Wiz Board Cutouts
Micro-vias Diraw/Plot Appearance 11 Innlated

Layer Class — Draw Component Mounting Holes

X

You can optionally display Component and Design level Mounting holes separately from within the
Layer Class dialog in the Technology file. There are two check boxes to differentiate the two

Mounting hole types.
Edit Layer Class X
Class Mame: |Mon-Electrical
Layer Type:  Mon-Electrical [ E ssential For Manufacture
Fad Oversize: Min Undersized Pad:
T (®) &bsolute Size
- () Percertt of Pad Size ey
Fad Types: Pad Condition: Hreaz
[] Component Pads [ Surface Mount Companent
[ Doz Symbol Pads Through Hale: [ Body
[JBond Pads []Plated [ Clearance
ElEreeRag [ Mon Plated ] Others
Mounting Holes ] Orly If Testpaint O
v Desi
Comp Mount Holes (B et @y esign
[ T¥ias Board Cutauts
[ Micro-vias Draw/Plat &ppearance [ Unplated
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Layer Class — Physical Copper Layers
Layer Classes have been changed to allow three build status to be available.

Essential for Manufacturing selected — available for Non-electrical layers. If a Footprint contains
items on an Essential layer, it cannot be added to a design which does not contain a matching layer.

Physical Copper Layer check box checked. This check box is only shown if the type is Electrical.
Most electrical layers must have this box checked as they represent a physical copper layer in the
construction of the final board. Uncheck it if you need an electrical layer that represents something
else, for example an inner layer to display embedded component die pads on but not allowing
copper tracks etc.

Edit Layer Class

Clazs Mame: | Die Pads Electrical |

Layer Type:  Elechical

Fad Oversize: Min Undersized Pad:

CE [fom ]
This feature and the physical Layer count are discussed further in the Advanced Technology section.

Layers — Materials

Within the Technology file and Materials page, the material Thickness can now be added. This will
be used as the default value when the Layer uses that Material. You can also leave the material
thickness as zero if you are unsure of its thickness or do not wish to show this.

M Technology [] - Layers - Materials

= Sthzd Styles Hame Thickness
Track Styles | |FR4 11430
Line Styles | ¥ |PrePreg 1080 0.0609
Text Skyles | |PrePreg 2116 [WRIGES
Hatch Styles | ¥ |1£30z Copper Foil 0.0240

24 Rules | |1i20z Copper Foi 0.0350
Srarina Dolac

If you select the Edit button, you can add a Material and its Thickness.

Edit Material

Mame: | 1420z Copper Foil |

Thickness: | 0.0350

[ Ok ] [ Cancel ]
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Materials and Thickness in Layers dialog

As stated above, the Materials can be selected during creation of a new layer or can be added to an

existing layer.

K3 Fin Mames Mon-Electrical Top Mone 00000
PrePregl Canstruction Mare PrePreg 1030 0.0609
PrepregZ Construction Mone PrePreg 1030 00509

% | Ground Electrical Inner  Povver Plane GMD 1420z Copper Foail 0.0350
FR4 Construction Mone FR4 1.1430

+1 8% Electrical Inner  Powwer Plane +1 8% 1720z Copper Foil 0.0350
PrePregs Construction Mone PrePreg 1030 00509
Prepregd Construction Mone PrePreq 1080 0.0609
| |Battom Electrical Bottom 1730z Copper Foil 0.0240
R ] Silkzrreen Rrttrrm Rlnre Tl

If the Material has a Thickness value defined, this will be used by default. It can also be overridden
by editing the selected layer and by checking the Thickness box. The new value can then be typed in.
You cannot directly edit the Thickness value in the Layers dialog unless the Thickness check box has
been selected.

Construction Details:

Material.  |FR4 || New
Thickness
1.1430 Embedding:  Mone w

Layers — Thickness

Within the Technology file and Layers page, the total Board Thickness is now shown. This will be
combined thickness of any layer which contains a thickness value, this includes all Electrical and
Construction layers but also includes Silkscreen layers for example. It will also include unused layers
where that layer has a thickness defined, Embedding is taken into account.

B Technology [] - Layers - Layers

2 Styles
Pad Styles Hame ‘ Associated Layer Class ‘ Side | Bias Het | Material |Thickness| [ New... ]
Track Styles LY Sikscreen Top Silkscreen Top  Mone 0.0000
Line Styles | Y |Top Electrical Top X 1130z Copper Fol 0.0240
Text Styles | Paste Mask Top Paste Mask Top  Mone 0.0000
Hatch Styles L Solder Mask Top Solder Mask Top MNone 0.0000
29 Rules || Wires Top iPire Link Top  Mone 0.0000
Spacing Rules ¥ Pin Names Mon-Electrical Top  Mone 0.0000
Design Rules Frepregl Congtruction MNone PrePreg 1080 0.0603
DFM/DFT Rules Prepreg2 Congtruction MNone PrePreg 1080 0.0603 =
Differential Pairs Ground Electrical Inner  Povwver Plane GND 1/20z Copper Foil 0.0350 Down
3 Nets FR4 Construction MNone FR4 1.1430
MNet Names +1.8% Electrical Inner  Powrer Plane +18Y 120z Copper Fol 0.0350
Met Classes Prefreg’ Construction None FrePreg 1030 0.0608
Pin Metwarks Prepregd Construction Mone PrePreg 1080 0.0809
23 Layars [ [Bcttom Eiectrical Bottom v Tficz Copper Foll| 00240
g Layers L | Sikscreen Bottam Silkacreen Baottam Mone 00000
Laver Spans LY Solder Mask Bottom | Solder Mask Baottam Mone 00000
Laver Classes || Paste Mask Bottom  |Paste Mask Baottam Mone 00000
Materials || Wires Bottam 1yire: Link Baottam Mone 00000
AM Plats Pin Mames (Bottam)  |Mon-Electrical Battom Mane 0.0000
Drill Sizes Documentation Documenitation Mone 0.0000
Attribute Names | |Construction Lines Documentation Mone 0.0000
GEroups ‘_7_{___4-’
[C] Orly Shaw Used Entries Number of Electical Layers: | 4 t"’_(
Save Technology. I [ Load Technalogy... ]
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Layers — New Track Layer Bias Type

When editing a Layer within Technology, a new routing Bias value of No Autoroute has been

added, this will still allow interactive routing. A routing bias can now be No Tracks or No

Autoroute.

Electrical Details:

Fouting Bias: <] L

Minirum Tracks

Construction Dt

®
Material: i | | Mew
Thickness: |0.00 Embedding: | Hone w

No Autoroute means no Automatic Routing on this layer. You can use this to disable a layer for
Automatic Routing.

No Tracks also means no Automatic Routing on this layer, but in addition any tracks added

interactively on this layer will be flagged as in error by the Design Rule Check - Track Layer
option.

Note Existing designs that used a bias of No Tracks will have that value changed to No Autoroute.

Design Rules — Minimum Pad Land

There are now different values for the Minimum Pad Land size for Through Hole Pads, Vias and
Micro-vias, (Vias and Micro-vias have been added).

B Technology [1 - Rules - Design Rules

=3 Styles
Pad Styles
Track Styles
Line Styles
Texk Styles
Hatch Styles
24 Rules
Spacing Rules
g Design Rules
DFMJDFT Rules
Differential Pairs
23 Mets
Met Mames
Met Classes
Pin Metworks

The Micro-via Drill Space defines minimum distance between the outer edge of micro-via drill

Bond 'wire Length:

Crrill Hales
Lrill ta Dill Space

Mirimum: | 10.00

[ &llow Coincident Holes

Die Pad Space

Minimurm: {1000

[Cirill to Board Space

Minimurn: - {0.00

Hatched Copper

[[] Check between hatch lines

%)

bicro-via Drill Space

Minirnurn:

Minirnurm Pad Land

(® Radiuz Difference

rRadins Percentage

O &bsolute &rea

holes, regardless of the pad shape. The minimum between micro-via drill holes and other drill holes is
the maximum of this and the drill to drill spacing above.
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Net Classes — Edit dialog changes
The Edit Net Class dialog has been changed for version 7.0 to allow for the new rules.
Version 6.1 looked like this:

Edit Net Class X

M ame: | Sighal |

Tuvpe: | Signal v |

Styles |F|0uting Rules | Attributes

Default Track Style:

Name: |Sianal (12) v

In version 7.0, it looks like this:

Edit Net Class 3]
Mame: |
Tupe: | Signal v |

Styles |NetF|uIes Size Limitz | Special Routing || Attibutes

Drefault Track Style:

Name: | Track (55) vl

Routing now becomes Special Routing (this contains Serpentine Rules etc.). Rules becomes Net
Rules but is also modified to include the new changes. Size Limits has been added for Version 7.0.

Each of these dialogs will be discussed below.
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Net Classes — Track Size Limits

Size Limit rules for track width and via pad size can now be defined to match by layer name or side
and within a matched area, and attribute defined sub net.

New Net Class Size Limits X
On Layers
Side: | <Any> v
ar
M arme: hd
Within Areas: v

O sub-net defined by attribute

Attribute: v

Allow Tracks

Track Width
Mir: | 0.006 Maw |<Unresticted:
“ia Dliamneter
ir: {0.014 Max: | <Unrestricted:

The Net Class Size Limits define restrictions on the widths of tracks and diameter of vias. They
would normally be defined for critical nets in the Schematic then passed through to the PCB. This
gives the Schematic engineer some control over how the net is routed. These rules are applied in
terms of actual sizes, regardless of the Track and Pad Styles used.

Track length rules are defined on the Net Rules tab.

Rule values default to <Unrestricted>, in other words, no rule is applied. You can define a rule
simply be typing in the appropriate value. Clearing a value will set it back to <Unrestricted>.

Rules are checked by selecting the appropriate options in the Nets section of the Design Rule
Checker. None of these rules are currently applied during the design process, and are only checked
when explicitly selected in the Design Rule Checker.

How to define a size limit rule

To create a size limit rule, press the New button. This takes you into a dialog where you define which
layers, areas and sub-net this rule applies to (for the current Net Class).

The electrical layer can either be a side (<Any>, Top, Inner, Bottom), or a layer name. The layer
name can be a wildcard matching string, so 'ground *' would match layers 'ground 1' and 'ground 2").

Edit Net Class Size Limits X
On Layers
Side: <Ay b
ar
Marne:

Similarly, a wildcard string can be defined to match areas. The matching areas must be marked as a
Style Override Area. A sub-net is defined by selecting an attribute which all pins in that sub-net
should have. The value of the attribute is unimportant for this purpose.
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Size Limits

Once a new Size Limit rule is defined, it will appear in the list of Size Limit rules.

Edit Net Class X
Mame: HSL2
Type: Signal -

Styles | Met Rules | Size Limits | Special Routing | Attibutes

All Layer Side

Layer Inner 1, Area *

Inner Layer Side Edit...

Delete

Up
Down

Allow Tracks

Track Yidth
Mir: | 0.0060 Maw | <Unrestricted:
Yia Diameter
Min: | 0.0740 Maw: | <Unrestricted:

These rules are applied in the order defined in this list, until the first match is found. You should
therefore have the more specific rules (in terms of layer, area and sub-net) defined at the top of the
list. You can move a rule up and down the list by selecting the rule in the list and using the Up and
Down buttons.

A rule can be deleted by selecting it in the list and pressing the Delete button.

Minimum & Maximum Track Width defines the limits of the width of all track used on a net. Any
number of different track styles can used, but they must all fall between these limits.

Unchecking the Allow Tracks box means that track will not be allowed at all. So you can effectively
disallow tracks for this net class on a specific layer, or within certain areas.

Minimum & Maximum Via Diameter defines the limits of pad styles used on vias on a net. The
limits apply to the minimum and maximum dimensions of any shape, and includes all shapes
explicitly applied to any electrical layer.
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Net Styles — Track Styles

Track Styles can now be matched by Layer Side or Name.

Edit Net Styles

For Mets with Met Class: |GND v | = For Mets ¢
Within Areas Mamed: | w | = [ wildca
Define Default Track Styles Define Defa
o HC_M\ ) For Yiaz with
On Side: | Lhnyy v |
o Drefault Vi
On Layer:
Default Track 54 Name:
Mame:
Width:
“width:
Length:
Alernate Track Style:
Mame: [ignal (0.3] M I Plater

You can define the default track styles for specific layers or side. If you choose to specify a layer
name, this can be a wildcard string which may match several actual layer names. Select a Track Side
if the track styles in this entry are only to be used for tracks that are on a specific side of the board, or
on all inner layers. This allows you to specify different default track styles to be used on the top or
bottom of the board for particular net classes. Use Any if the side does not matter.

Spacing Rules — Match Net Class Pair

Can now match layer names instead of layer side. Dialog space enlarged to accommodate longer
match rule names. Matching against a class of ‘*’ also matches items not on a net, and if used, allows
you to specify spacings for text & board against a specific net class.

Edit Class To Class Spacing Rule rz|
Match Classes
| Cross-Hatched v |

Cancel

|GND |
On Layers
Side | <Anys w |
ar
RENTS 0

‘within Areas:
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DFM Rules — Thermal Rules

You can define Thermal Rules which apply to pads greater than a minimum size. This now lets you
define Thermal Rules for specific pads by using an attribute that is not tied to a Net Class. This says,

for a given Minimum Pad Size, the Thermal Rules below it will be applied. This applies when the Net
Class Override check box is selected.

B Technology [] - Rules - DEM/DET Rules

= Styles

el Fiule Level
ad Styles ; -
Signal
Track Styles g Qe Cless e
Line Styles i
Text Styles Test Paints [ Met Clags Overide
Hatch Styles Frabe Side:
3 Rules
Spacing Rules Wi Probe Count per Met: l:l
Design Rules Probe On:

g DFM/DFT Rules
Differential Pairs

£ Mets
Met Mames
Met Classes Thermal Rulez Met Clags Overide
Met Styles _
Pin Networls
23 Layers Minirmurn Pad Size:
Lavyers
v [5.0000 | (3] [Dekete]
Layer Spans
Layer Classes
Materials |Thermal Pad v |
CAM Plots Isolation Gap: 0.2500
nrill Sires

DFM Rules — Testpoint Rules

Micro-vias have been added to the list of available pad types for applying Test Points to (or more
likely, not apply Testpoints to).

M Technology [] - Rules - DEM/DET Rules

a StyI'P;s a5 Fule Lewvel
ad Styles : -
Signal
Track Styles O Design (® et Class ignal
Line Styles
Text Styles Test Paints Met Class Overide
Petch sty i
3 Rules
Spacing Rules Min Prabe Count per Net:
Design Rules Frobe O
g DFM/DFT Rules i
Differential Pairs Through Hole Ranic
=3 Mets Surface Mournt Micro-vias
Rlet Klarmee
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DFM Rules — Teardrop Rules

Micro-vias have been added to the list of available pad types for applying Teardrops to.

W | | Add... Uelete

Pad R

tyle: 01270
3l Relief Spokes:» w

ke Angle:
Jf Spokes: 5 B
Spokes: 2 B

Teardrops Met Clags Override

Shape:

Apply To:

Through Hole ] Round Pads Only
Surface Mount

Wias

Micro-vias

aative Rakatinn: 71

You can specify what types of pads can receive teardrops. You can choose Through Hole pads
(including mounting holes), Surface Mount, Vias or Micro-vias. You can also decide if only Round
pads will receive teardrops, this applies in addition to the pad type restrictions.

Design Rules — Drill Spacing

An explicit Micro-via Drill spacing has been added. The greater of the Micro-via Drill spacing and
the Drill spacing is taken as the Drill to Micro-via rule.

Ml Technology [] - Rules - Design Rules

2 Styles Bond Wi Length: Die Pad Space
Pad Styles
Track Styles Minimurm: | 0.0000 Minimum; | 0.2500
Line Styles
Texk Styles t awimurn: | 0.0000
Hatch Styles
=4 Rules :
Spacing Rules Lrill Holes
L@ Desion Rules Drrill to Dl Space Drill to Board Space
DFM/DFT Rules e o §
Differential Pairs Minimurn; | 0.2500 Mirirmurn: | 0.0000
3 Mets [ #llaws Coincident Holes icro-via Drill Space
Met Mames e
Net Classes Miniroum: | 0.1000
Met Skyles

Pad Styles — Restrict Usage of Pad Styles

You can restrict the usage of a Pad Style by unchecking the For Use By: boxes on the Edit Pad
Style dialog from within the Technology dialog. So, for example, only pad styles that have the
Micro-vias check box selected will be shown when you change the style of a Micro-via in the design.

Edit Pad Style

Mame: | Micro-via | Used:
For Use By:

[ Through Hols Pads
[ Surface Mount Pads

Micro-vias

Shape:

Tune Round w0 Widthe  I0PRN
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Advanced Technology Features

These features are available in the Advanced Technology cost option. Please note that the previous
options for Embedded Component and Chip On Board design have been combined and are now
included in this new (Advanced Technology) option.

Pulsonix 7.0 now supports Micro-vias, these are laser drilled (usually small) vias between same
facing layers with the ability to stack them using composite layer spans. Version 7.0 also supports
Flexi-rigid boards, board cavities and physical embedded components by placing outlines and cutouts
on layer spans.

Layers Classes

Layers

Layer Classes have been changed to allow three build status to be available for Layer Class
definitions.

Essential for Manufacturing selected — available for Non-electrical layers. If a Footprint contains
items on an Essential layer, it cannot be added to a design which does not contain a matching layer.

Physical Copper Layer check box checked. This check box is only shown if the type is Electrical.
Most electrical layers must have this box checked as they represent a physical copper layer in the
construction of the final board. Uncheck it if you need an electrical layer that represents something
else, for example an inner layer to display embedded component die pads on but not allowing
copper tracks etc.

Edit Layer Class

Class Mame: |Die Pads Electrical

Layer Type:  Electrical

Fad Oversize: Min Undersized Pad:

The Number of Physical Copper Layers reported at the bottom of the Layers dialog now reflects
the real physical layers in the design. This will depend on the status of the Physical Copper Layer
check box in the Layer Class dialog, Physical Copper Layers must be selected for it to be counted.

hi Fin Mames Mon-Electrical Top Mone
v Top Electrical Top Morne
Prepredy Construction More
Y |Layer 2 Electrical Inner More
| Azzembly ECP L2 Azzembly ECP Inner Mone
B Cavity ECP L2 Cavity ECP Inner Mone
Il Glue spots ECP L2 Glue spots ECP Inner Mone
Y |Die Top Core Die Pads Electrical Inner Mo Tracks
Core Construction More
Y |Die Bot Core Die Pads Electrical Inner Mo Tracks
Azzembly ECP L3 Azzembly ECP Inner More
B Cavity ECP L3 Cavity ECP Inner Mone
Il Glue spots ECP L3 Glue spots ECP Inner Mone
v Laysr 3 Electrical Inner Morne
Prepreg 2 Construction Morne
Y |Bottom Electtical Bottom Mone
T Soldermask bottom Resist Bottom - Mone
T Solderpaste Bottom Solderpaste Bottom  None
K Silkscreen Bottom Silkscreen Bottom  MNone
| |Documertation Documentation hone
[ Only Show Used Enties Murmber of Physical Copper Layers: | 4 Board Thickness: |0.434

If a layer is marked as Electrical and not Physical Copper Layer then the layer Bias will
automatically be selected and fixed as No Tracks. Also, the Usually Plotted check box will be
unselected and greyed out as unavailable for edit.
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Layers Now Have a ‘Facing’ Flag

The Mirror Components flag has been replaced with a Facing switch for selection when Can Have
Associated Layers is selected in the Edit Layers dialog.

Not only is this used to define the Mirror components status, for a Bottom Electrical layer for
example, but is also used to define the face for the layer so that it can be used for Micro-via spans.

For Micro-vias, the face must also be defined if the layer is to be used as a Stop layer in the layer
span definition.

MName: | Graund

LClazs: | Electical A4

Type: | Electrical

Layer Azsociation:
Can Have Associated Layers

(®) Top Facing Side: |Irner v
(O Bottom Facing [Miror Components)

[ &llows Mormal Components [ &llaws Buried Components

Flertriral [ etails:

Layer Spans

Layer Spans are (still) defined in the Layer Spans dialog from within the Technology. It is from here
you can define layer spans to use for Vias, Micro-vias, Board Outlines, Areas and Components.

A layer span becomes a Micro-via type by having the same Facing side on its Top and Bottom
Layers. To use a micro-via technology you should define the span between same facing layers.

Hame From Layer | To Layer | Type
Y |=Through Hole=  i=Top Side= =Bottom Side= Through Hole
v |T-L2 =Top Side= =Layer 2= icro-via - top facing
v L2 care Top =Layer 2= =Die Top Core=  Micro-via - top facing
v [Core Top - Core B i=Die Top Cores <Die Bot Core=  Buried
v |Care Bot - L3 =Die Bot Care= =Lavyer 3= Micro-via - bottom facing
I L3 - Bot =Layer 3= =Bottom Side=  Micro-via - bottom facing

Composite Layer Spans
Composite Spans are used for connecting multiple layer spans together.
Using a combination of Micro-via and normal spans, you can define a Composite Layer Span.

A Composite Layer Span is specifically for creating a via ‘stack’. That is, a stack of vias which
together complete the span and which move together as one unit, this will usually involve a set of
micro-vias and sometimes includes a buried via.

To do this, you must first define each span of the composite. Once created, define the Composite
Span by selecting the From Layer: and To Layer: layers using the drop down list. If these are legal
layers which can create a composite span. The Make Composite button will be available.
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Edit Layer Span @

Mame; |T-L3
From Laver: |<Top Side> w
Tolaper |<Layer 3> w

Type:  Blind from Top

[ Ok ] [ Cancel ]

The Add Composite or Edit Composite button will offer you a dialog showing each possible
combination of spans which will cover this composite overall span (if there is more than one, press
Next to cycle through each one). Press OK to define the composite. You can change a composite
back to a normal span by pressing the Clear Composite button from within the Edit dialog.

Once you have a composite span defined, you must then define the Pad Style to use on each via in
the stack. Only nets which have composite styles defined using Net Styles can use the composite span
to create stacked vias.

Net Styles

To use a Micro-via layer span or Composite layer span, you will require an entry in the Net Styles
for a net (Net Styles is enabled from the General page of the Design Settings option). When
composite spans are used it causes a via stack to be added rather than a single via, each via in the
stack using the pad style defined in the net styles entry.

Using Composite Layer Spans

Composite via stacks can be added using Add Via, or added automatically by changing layers of
tracks. If using Add Via, then the same restrictions to the function will apply as when using Insert
Multiple (no finish markers, test point, design clearance etc).

Selecting a via in a stack selects all vias in the stack, and the status bar tells you so. This is so the
stack can be moved as one, but the individual vias in the stack can be selected using Select Next.
Once a via has been moved away from the rest in the stack, the stack is no longer complete and will
not be selected as one item.

Composite span stacks will be shown in the Layer Stack Preview, and in the 3D Viewer.
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Micro-vias / Laser Drilled Vias

A Via using a Layer Span between two same facing layers, is defined as a Micro-via.

Entry Pads and Stop Pads

There are two special Pad Style exceptions (defined in the Technology) for Micro-via Entry Pad
and Micro-via Stop Pad. These define the pad sizes used on the entry and stop layers when the style
is used for a Micro-via (unless there is an explicit exception for that layer, which will be used
instead). These provide a simple method of defining specific Entry and Stop pad sizes, they are not
mandatory for Micro-vias.

This pad definition is used for creating ‘tapered’ Micro-vias, where the Entry and Stop pads are
different diameters to match the ‘taper’ effect caused by the laser drilling.

A Micro-via showing a tapered hole

It is also possible to create a set of ‘stacked’ Micro-vias using a Composite Layer Span. Without
Stop pads, the laser will simply ‘cut’ to a depth or until it reaches a Stop pad. Multiple ‘tapered’ via
spans are also possible using Composite Layer Spans using different Via Pad Styles.

=S
— pa S

Two examples of Stacked Micro-vias (Composite)

Creating Entry and Stop Pads

Edit the Pad Style and use the By Layer option, then for Type: select Micro-via Entry Pad from the
drop down list. The Layer: box will now be greyed out as un-selectable. Type a value for Width: if it
needs to be different to the default stack value and then press OK to exit and save the exception.

Edit Pad Style By Layer 3
Name: Micraia 400
Type: By Laye w

By Layer
Layer:
Micro-via Stop Pad

Shape:
Type:  |Round | width | 0.40000

Normally, you would also do the same for the Stop Pad so the laser knows where to start and where
to stop drilling, although this isn’t mandatory for some processes. The Stop pad is displayed as a solid
pad even though the default pad stack is defined with a drill hole, and the Entry pad is displayed with
a drill hole shown (depending on Layer Class settings).
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The Pad Style entry for that pad would then look like this (shown for Micro Via 400):

M Technology [] - Styles - Pad Styles

9 Styles
& Pad Styles Hame Layer | Shape | Width | Length Drill Hole | Plated |
Track Styles | [BGA D.4mm Fround 0.4000 0.0000
Line Styles [T [T ~t ot HH25HE A =
Text Styles | |Micro Yia 400 ] Fround 0.4000 01200
Hatch Styles L tdicro-wia Entry Pad Fround 0.4000
=3 Rules Micro-via Stop Pad Round 0.4000
Spacing Rules | |Oval (B0 x 110) Oval 15240 27940 08128
Furrimem Fles W IRect (250 300 Rectandle 0.7620 6.3500 0.0000 vl
[BFRTTI " kX
Micro %ia 400 ]

EMich-via Eritry Pad
Er-.ﬂi::rcu-via Stop Pad

Preeal SO A AP

Drilling Micro-vias

Micro-vias are ‘drilled’ (using a laser or plasma ‘drilling’ machine) using the standard Excellon NC
Drill output. Special customised reports can be generated using the Report Maker option on the
Outputs menu. All pad styles on any layers and the drill position can be output if required, see new
Report Maker commands for details.

Micro-via Keep In/Out Areas

Areas can now be set to Keep In/Out for Micro-vias, this is a completely separate option from an
area being set to Via Keep In/Out.

I Properties: Area - Area §|

Segment | Shape LineSty|e| Area |AreaAttributes

[ Name: l:l [ Design Extents

Keep In/Out
[] Copper Keep Out

Track: Unrestricted ;
it nrEsce he 10l Eeep Ot
Wiaz Unrestricted  + Micro-vias Keep Out i
Testpoints Unrestricted  +
Components Urrestricted  » I:I

Board Outline and Areas on Layer Spans

You can now add a Board Outline, Board Cutout or Area to a layer span. You can also add a
combination of board outlines or areas on different layer spans to represent how they will be used for
those layers, a flexi-board outline on an inner layer span for example.

To add board outlines, cutouts or areas to a span, you must create a suitable layer span in the Layer
Span dialog. This has previously been exclusively used for via spans, but is now used for shapes and
components as well. Component Spans are discussed below.
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Board Spans

A Board on a layer span redefines the outline for that span. For example, it is possible to define a
flexi-board on an inner layer span, which overhangs the outer board outline. It is possible to add
normal components to the overhangs. For normal boards, the board outline would remain on
<Through-board> Layers.

In the Layers dialog, create the Layers and Layer Classes, in our picture above for two ‘inner’
layers, Flexi Top and Flexi Bottom.

[ | Top Electrical Top
T Solder Mask Top Solder Maszk Top
T Paste Mask Top Paste Mask Taop
v | Pin Mames Mon-Electrical Taop
ki Inner 2 - shape Mon-Plot Inner
"V [Inner 2 Electrical Inner
' Fle:xi Silk Top Silkzcreen Inner
v [Flexi Top Flexi Inner
" |Flexi Bottom Flexi Inner
V| Flexi Silk Bottom Silkzcreen Inner
Inner 5 Electrical Inner
T Innetr 5 - shape Mon-Plot Inner
| " |Battom Electrical Bottom

You also need to edit the layer to Allow Normal Components.

Mame: | Flei Battom
LClaze:  Flexi

Type: |Electrical
Layer Azsociation:
Can Have Associated Layers

O Top Facing Side: |Inner W
(%) Bottom Facing [Miror Companents)

Allow Mormal Compaonents Allow Buried Components

The Layer Spans are defined once the Layers and Layer Classes have been created, in our example
below the span is across <Flexi Top> and <Flexi Bottom>.

Hame From Layer | To Layer |
Y [«Through Hole=  =Top Sides= =Bottom Side=
7 |Flexi layers =Flexi Top= =Flexi Bottom:=
K3 ToptoFlexi Top  i=Top Sides= =Flexi Top=
T Topto Inner2 =Top Side= =lnner 2=

When selecting a Board outline, Area or Board Outline Cutout, use Change Layer to change to a
Layer Span selected from the drop down list, a list created from the legal Layers Spans available.

Board Area Cutouts

You can also define holes and cavities using a Board Cutout Area, and components can be placed
within these cavities (if you have the Advanced Technology option). Board Area Cutouts are
defined as holes or cavities through the use of Layer Spans from the Technology dialog, the same as
Board outlines and Areas. Where a ‘cavity’ is to be created in a board, this is simply a Board Area
Cutout spanning the required layer span.
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Component Spans

Placing Components on Flexi Boards and within Cavities

Surface mounted components can be placed onto flex board and in cavities by changing their layer to
the inner layer they will sit on. The layer must have Allow Normal Components enabled to be able
to do this. Through-holes components can also be placed on the surface of an inner layer span of a
flexi part of the board, or in a cavity within the board. You must create a Layer Span to cover the
span required to be able to move the component onto.

Define the span that the component’s pads will need to reach the other side of the board from the
layer the component is being placed on. The component’s Through-hole pads, mounting holes,
component vias and areas will be changed to use the chosen layer span.

The Layer Span selected must have been first defined in the Layer Span dialog of the Technology.
Choose the span which the component will fit across. For example, a component might span Layer 3
to Layer 4 but sits inside the cavity that spans these layers; a cutout in the Prepreg or other
construction layer.

When creating components, cavities or holes in the board outline can be defined up-front as part of
the footprint. These are created as Areas and with the Board Cutout check box selected. Obviously,
the Area needs to be defined to span the appropriate layers within the design.

Moving Components to a layer span

To move a component onto the new Layer Span required, select the component and from the context
menu, select Change Layer. Select your span choice from the drop down list. Only layer spans that

start or end on layers that can have components will be available. A Mirror Component check box

will be available to say which side of the span the component will be placed on.

The Design Rules Check (DRC) option will check that pads, mounting holes etc. will fit the span
defined.

Also, Mounting Holes in a PCB design can now be assigned to a Layer Span. This allows you to
place construction holes into the flexi board without having to use a via.

Change Layer, Span

IRl < T hrough Holes
< Through Hole:

Top to Flexi Top
Top to Inner2
OF

[ Cancel ]
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Components which are to be used on any other layer span other than conventional <Through Hole>
do not need any special set up requirements but you should be aware of any supporting layers which

may or may not be subsequently required, for example Silkscreen layers.

New Items in Colours dialog

Due to the Board and Areas on Layer Span changes, the Colours dialog has been changed as

follows:

There is now a new Boards & Areas tab.

M Colours - Boards & Areas

Areas has been moved from the Elec Shapes tab and Board has been moved from the Others tab.

Layers
Elec S:apes Layer Board Areas 3‘:::; Dl::r.?a:l.
Doc Shapes
Pads Displayed F
Selectable
True Wicth
Texk =Through Board=
Attributes =Top Side=
Highlights =Ground=
Others =+1 BY=
Mets =Bottom Side=
Top
Ground
+1 8%

Both now appear on the new Boards & Areas tab that contains Layer Spans.

The Tracks tab has been removed completely.

Tracks and Breakouts have been moved to the Elec Shapes tab.

M Colours - Elec Shapes

The Pads page has also been modified to display Layer Spans.

+wn s oottom

...

Pin Mames (Bottom)

Layer Span

Flexi

To Flexi Top

Top to Inner2

Layers

g Elec S'hTaDES Layer Tracks | Wire Links | Copper | Templates Brceoall-.(.::)l-rts CDT
Dot Shapes
Pads Displayed [
Eoards & Areas Selectable [
Vias True Width
Text Top T A—
Attributes Wires Top
Highlights Ground AU N—
Cthers +18Y
Mets Battom

Wires Bottom w

Save Colours...l [Load Colours...
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Changes to Bond Pad Options

There are two new options available on the context menu when part of a single component that
contains bond pads is selected in a PCB design.

Select All Bond Pads

Use the Select All Bond Pads option to select all of the bond pads on the component. Once all the
bond pads have been selected, this could be used for changing their layer or style for example. This
option is part of the Advanced Technology cost option.

Mowe Chip Body

Reload From Library. ..
Replace Part...

Edit Part In Library. ..

Edit Fooktprint In Library...

SR

Mowve ko Bin
Auko Weld Selection

Highlight Selection
Insert Attribute, ., Shift+a

LR

Move Chip Body

Use the Move Chip Body option to move the chip body without moving any of the bond pads. This
option is part of the Advanced Technology cost option.

Wiz

“§

;

=\

Change Layer of Bond Pads

Using Change Layer, you can now set the layer of an individual bond pad in a PCB design to any
reference layer that is facing the same way as the layer the component is on. This is to support the
placing of the body of bare die components into cavities and to have their bond pads still on the top
side.

You can also change the layer of multiple bond pads on one component using the Properties dialog.
Both operations are part of the Advanced Technology cost option.



40 Pulsonix Version 7.0 Update Notes

Insert Track - Show Legal Completion Path

There is a new Insert Track option (Show Legal Completion Path) to display the natural
completion path to the target item if it is legal to complete in two or less segments to the target
without introducing any spacing errors. It will display the potential segments as hollow tracks of the
correct width and in the Unfinished Track colour. This option is also available from the context
menu when editing the track.

Start Track Hugging
Match Pin To Pin Length
| Editing Options 4 Auto Corner
»—
S e + | Show Connection to Met
h Si 1§ LAl
ANgE SegmeEnts « | Show Legal Completion Path
Online DRC ! ~ | Show Finish Markers
Display Clearance Remove Loops
Push Mode 3 Auko Firish
Change Grid 5 Allow Join Mets
Obstacle Avoid
Show Track Length Limits
Reposition Cursor Text

If Complete As Track is used, either from the context menu or by using double-click, and the
completion path is shown it will be used to complete the path quickly, without the need to check the
track or push any more tracks away.

&

L 2R 2R J

L 2R N ]
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Insert Track - Hug Mode Improvements
When hugging with Online DRC switched on, any obstacle you hit will be added to the hug path so

you can hug around them, this includes Copper, Pads, Mounting Holes and Vias. This allows
hugging to ‘jump’ to the next obstacle in its way.
Hug Mode Options

There are now three hug methods on the Edit Track page of the Options dialog.

TR uaun [T 1 s vias 1| RO LI 30
PullTight  []Plough Shaw Limit Tr
Track Hugging @ Usel
[ &lways Uses Minimum Gap O Draw”
Hug Methad: () Shielding
(® Fouting Only Show
O Gridded Only Shov
C
Auto Corect Track M
_ [¥] Orly Shav

Shielding adds tracks that hug the obstacles as tight as possible, introducing arcs around pads and
sharp corners (see below). This can be used to create shielding around tracks and other copper
obstacles for RF protection for example.

Routing is like shielding, but will add 45 degree lines around pads and sharp corners. It will only use
Arcs to hug around arcs in copper shapes.

"8

Gridded will add a track with all segments a multiple of 45 degrees and snapped to the next track
grid position away from the obstacle.

3

Check the Always Uses Minimum Gap option to force track hugging to always hug to the minimum
gap allowed by the Spacing Rules in your Technology. Leave unchecked to allow track hugging to
hug at the initial distance from the track to the shape, or to type a required gap.
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Add Track

When in Add Track, and before clicking to start the track you can now select Start Hugging from
the context menu. If you are directly over a shape on the current layer it will start hugging it,
otherwise it will enter a special mode to pick the item to hug around.

Type Gap

When in the special mode to pick the obstacle to hug, you can now type the required gap.

Cancel Track Hugging
Exit This Made

Hugging Uses Minimurn Gap

| Type Gap... I

53
Hug Method Shielding
Hug Method Routing

Hug Method Gridded

Insert Track - Follow Construction Lines

When editing a track (an existing track or new track) or breakout, you can now choose to use Follow
Construction Lines from the context menu. The track or breakout will snap to the nearest
construction line (if it can) and you will enter the Follow Construction Lines mode. A special cursor
will be shown and wherever you move the cursor the track will follow along the construction line or
circle and can corner when you reach an intersection with another construction line. You use a left
click to exit this special mode and return to normal track editing.

When in Insert Track, and before clicking to start the track, you can now select Follow
Construction Lines from the context menu. A new track will be started on the nearest construction
line.
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Changes to Interactive High Speed Routing Option

Show Track Limits

In Pulsonix V7.0, there are improvements to the interactive display of Pin to Pin and Net Length
Limits.

Previously in version 6.1, the display of Interactive High Speed rules worked so that if a Pin to Pin
Length rule was defined, it showed that Length and the rule in the ‘head-up’ display. If there was no
Pin to Pin rule, and if it had a Net Length rule, the Net Length and rule was displayed. If it had no
rules defined, it would show nothing.

Now in Version 7.0, you have much more control over the Lengths to be displayed. Lengths can now
be displayed without rules being defined and you can display Pin to Pin Lengths and Net Track
Lengths at the same time by unchecking the pin rules options in the Options dialog and Edit Track.

5,33 to U131
Esk 10,8754+ |
Max 14,000 [
] Min &,000

et Length
l Est 22,124-

Max 24,000 ]
1in &.000

Display the estimated Pin to Pin length, Net length and Diff Pair Length Differences

There are new check boxes on the Edit Track page of the Options dialog that can be unchecked to
allow you to display the estimated Pin to Pin length, Net length and Diff Pair Length Difference if
there are no limit rules defined.

Show Track Length Limits

Legat [ [~|  lllegal (NN -

Shaw Limit Shapes
Shaw Lirnit Text

() Use Cursor Test
() Draw Text with Size:

Only Show Pin to Pin Length if Rule Defined
Only Show Met Length if Rule Defined

Only if Pin to Pin Rule Mot Defined
Only Show Diff Pair Length Diff if Rule Defined

All the rules check boxes above in the red panel have been added.

Additional Net rule display controls

You can now uncheck the new Only if Pin to Pin Rule Not Defined check box in Edit Track on the
Options dialog to display both Pin to Pin Length and Net limits. (before it always showed only one
of them). The Net Limits are preceded by the label Net or Sub-Net depending on where the rule is
defined.
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Length difference and Max Limit on a Differential Pair

When editing a differential pair, you can now optionally show the Length Difference and Max
Limit.

6,35 to 2381

Pair Diff 36,588+

Resolving unrouted connections to obtain the Pin to Pin length

The algorithm for obtaining the Pin to Pin Length for paths including unrouted connections and ‘T’
junctions has been significantly improved to be more accurate.

Show Pin Names when showing Pin-to-Pin Lengths

If showing a Pin to Pin length, the names of the pins are shown (unless the limit is defined by a pin
network, in which case the Pin Network label is displayed).

[~ 5,33 ko U131
ESr I E7SF
Max 14,000

Min &.000

et Length

Est 22,124~
Max 24,000

Min &.000

T

Match Pin To Pin Length

There is a new Interactive High Speed function on the context menu (Match Pin To Pin Length)
when editing a PCB Track. This allows you to change the head-up track limit display to show the Pin
to Pin length from another track that you are trying to match the length to.

While editing a track, if you right click and select Match Pin To Pin Length, if you are over another
track the option will be used, otherwise a mode will be entered with a special modal cursor to enable
you to select the track to match lengths to.

=4
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At this point, you can also type in the required length, rather than selecting another track.

Enter Reguired Pin to Pin Length g|

[10.000 | |

Cancel

Cancel Match Pin To Pin Length

Exit This Mode /'

| Enter Length. .. |

Selecting the option again off the context menu will toggle track matching mode off. Only tracks that
are fully routed in a single path from Pin to Pin can be selected.

acark T .ok Hugging

[ Match Pin To Pin Length |

1 Editing Options 3
Segment Mode 3
Change Segments 4

Online DRC 4
Display Clearance
Push Mode 3
Change Grid 3

A

When matching lengths the head-up display will change to show the names of the pins we are trying
to match, the length of the tracks between them, and the difference in lengths. The difference will be
shown in the illegal colour if not zero.

U131 ko Pin U139
-] Est 21,185+

Match U132 ko U13.8
IMatch Len 27,913+

Met H3E1
Est 21,155+
Max 24,000
Min 5.000

If the matched path has vias, or the current path being edited has or needs vias, the display will
include the estimated and required via counts.

U131 to U139

Est 21,535~ (vias 2) <1
Match U13.2 to U13.8

Makch Len 29,770+ i‘v‘ias 2i

Met Length
Est 21,535
Max 24,000
Min 5,000
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Serpentine Differential Pair Tracks

From within the Interactive High Speed option, you can now serpentine a differential pair. This
works the same as when you serpentine regular tracks with the Serpentine Tracks option being
available on selected Differential Pair tracks from the context menu.

Copy & Paste of Differential Pair Routing

There is no user interface changes, but the Copy and Paste options now copy differential pairs. If all
four pads are being copied the differential pair will also be copied. In PCB, paired tracks are also
retained when copying the whole differential pairs. In Schematic designs this allows you to Cut and
Paste partial designs to another page and not lose the differential pairs.

Draw Hollow Segments

There are new display options to draw copper, track and other shape segments that are not ‘True
Width’ as Hollow outlines instead of centrelines.

When copper, track and other shape segments have their True Width switched off in the Colours
dialog, you can now optionally enable the drawing of those shape as hollow width instead of

centreline.

M Colours - Elec Shapes

Layers

g Elec Shapes
Doc Shapes
Pads
Boards & Areas
Wias
Text
Attributes
Highlights
Others

Layer

Tracks

Cop

Displayed

Selectable

True Width

Top Electrical
Groundd

Powver

Bottom Electric

F

[
F
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Once the True Width is set off in Colours, from within the Options dialog and Display, you can
select one of the three check boxes to set copper, track and other shape segments to hollow.

FCE Drawing

v
Draw Driill Holes: | By Layer Class R R B

Tranzparent Opague

[ Merge Colours J
Step Orthogonal PCE Connections
Highlight Tracks Using Stipe Diraw Hollows Segments when 'True width' off
Simulate TrueType Fonts [True Scale) [] Copper Segments

Track Segments
[] Other Shape Segments

The design will now draw the shapes as hollow as shown below for track segments.

Testpoint Components

You can now use Change Testpoint or the Test Properties tab on a component that is a single pin
component to turn it into a testpoint component. Use the new Make component a testpoint part
check box. A testpoint component is one where the testpoint name and component name are
automatically kept the same.

Change Testpoint @

Testpaint

Mame:

Probe Side:

TF1

Battam

Locked against automatic removal
Make component a testpoint part

e

0K

] [ Cancel ]

For a selected component, the status bar and tooltips now show if a component is a testpoint

component.
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Improvements to Copying Cutouts

Copying Cutouts

There is new option on the Options dialog under Interaction called Copy Single Cutout As Shape.

This allows Copy to take a single selected cutout and turn it into a single shape on the clipboard. This
can then be used by the Paste command within the Insert Cutout or Insert Merge operations to add
it back in as another cutout.

Insert Cutout and Insert Merge changes

Insert Cutout and Insert Merge have been changed to stay in their mode after using Paste. This
makes it easier to paste the same Cutout shape multiple times.

Insert Cutout can now convert multiple shapes to become Cutouts of a selected shape.

This is done by first selecting the multiple shapes you want to become Cutouts, then place them over
the master shape. Next, with the shape still selected, use Insert Cutout to pick the master shape to
receive the cutouts.

A warning dialog will be displayed, asking if you want to convert all the preselected shapes to

cutouts.
I Question E'
There were multiple shapes already selected. T
Do you want to convert them to cutouts?

‘Warnings On/OFf

[] Do not tell me again

If you click Yes, the shapes will be cut out of the master shape. If you click No, the shapes are
ignored.

Drawing Dimmed in Uniform Colour

The ability to dim (lowlight) while editing using a uniform colour for all items has been added. A
black background will show all dimmed items as dark grey and a white background shows very light
grey, etc. This is controlled by a new check box on Tools dialog and Options, Display. Select All
Dim in One Colour to enable this feature.

Options - Display

P Cisplay |
| Merge Colours

Edit Track e
Edit Shape Flicker Free Redraw
File Extensions Fast Locate
Zind i Fast Redraw

eneral :
Interaction Schematic
Maove FCB
Macros Draw in Layer Order
Multi-Screen

v
Online DRC Diraw Current Layer On Top
Warnings Dim Other Layers
All Dim in One Colaur
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Number of Drill Symbol Shapes Increased

More drill symbols have been added. Including 3 to 6 point stars, 3 to 5 leg symbol, 3 leg asterisk.
The filled property of a shape which is drawn with lines (such as asterisk, target, etc) determines if the
shape is drawn with a predefined width, or minimum width (the same as unfilled closed shapes).

Diameter | Plated | Id |®mhol

0s
06
oy
0g
0g
0g
0s
1.0
14
14
12

W

B S S

B

M

EE SO0 T IpU Mmoo I

rigngle

Symbol Size|Sw

v

3 Leg Asterisk
3 Leg Symhbal
3 Point Star

4 Leg Symhbal
4 Point Star

5 Leg Symhbol
5 Poirt Star

& Poirt Star
Annulus
Asterisk
Crozs
Diatmanid
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Painter
Round
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These would be displayed in the design on the drill table and in the drill drawing like this:

Diam (mm) Gty Id Plated Symbol
?.813 165 C N A
0.889 9 D N IS
1.067 6 E Y b4
1.278 3 F ¥ -

Change of Angle Resolution to 1/100,000"" Degree

The internal resolution of angles is now 1/100,000™ of a degree. There is no interface change for this.

This has been changed to allow a more accurate calculation of the ‘crossing’ position when lines
intersect with arcs for example.

For existing users who had an accuracy problem snapping items to intersections, between circles and
straight construction lines, you might have to reposition the lines to more accurately define the

intersection points.



50 Pulsonix Version 7.0 Update Notes

Rotation to Polar Grids

There are new rotation functions available:

Type Rotate

This new mode is available from the Select Mode and Move context menus.

b.-' Move

¥ Type Coordinate... =

4% Type Offset. .. Shift+=

Type Rotate. ..

Change Angle To 3
0% Rotate By 90 R
<5 Ratate One Step Ale+R
‘% Raotate About
Change Rotation Step...

Use this to rotate the current selection about a particular point and by a specified amount by typing
the values into a dialog.

Type Rotate g|

Rotate About:
% 98.1025 O Typed Coordinates

(® Selection Drigin

Yoo |71.3467+
() Selection Centre
(O Coordinate System Origin
(O Belative Origin
Fotate By Angle: 330 [] Palar Fiotate

Distance From Onigin: | 0.0000

If used in Move, the rotation is applied to the selection in its original position unless you are adding
the first item. This way you can position subsequent items rotated relative to the first item added.
Also if you are using Duplicate or Apply Layout Pattern, you do not have to use Cancel Move
before rotating into position.

The dialog can also be used in Polar form by supplying the Angle and Magnitude of where you want
the origin of the selection to be.

1 Helative Ungin

Angle: 330 Polar Rotate

b agnitude: 0.0000
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Polar Rotate

Check this box to change the two edit boxes to accept an Angle and Magnitude to define the position
of the selected items using absolute polar coordinates applied about the rotation point. The selected
items will be rotated about the rotation point until their origin is at the required angle and then moved
towards or away from the origin until the distance from the selection origin to the rotation point is
equal to the required magnitude.

Rotate About

This new mode is available from the Select Mode context menu. For a selected component(s), you
can choose to Rotate About from the menu and then set the rotation origin.

Chaiigs “ngie /o 3
0%y Rotate By 90 R
& Rotate One Step Alb+R.

L% Rotate Abaut

'ls__'l-’ Change Rotation Step...

00 mirror M
Eb Al

This option allows you to enter the Rotate One Step latch mode operation and lets you pick the point
that you want to rotate the selection about.

Once this is selected, the ‘rotate about’ origin is fixed and you click the mouse to make one rotation
step.

2
®

By right clicking in this mode at any time, the Change Rotation Step can also be changed:

Cancel Rotate About
Rotate About
By Lock

|'§__‘|’ Change Rotation Step. ..

Use Opkion Crigin

Flace Cption Origin
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From the dialog, type the rotation step required:

Enter Rotation Step

Cancel

When the point has been picked, left click anywhere to perform the rotation about that point.

Change Rotation Step

This option is available from Select Mode, Move, Rotate Latch Mode and Add Construction Line.
Use it to change the rotation step in the interactive options.

Full Optimisation After Move

From the Options dialog and Move, there is a new move option (Full Optimisation On Drop) to
perform a full optimisation of all nets involved on finishing the move. This works for Optimisation
in Continuous and On Drop mode.

Interaction
g Move A .
+| Shap To Constuction Lines
Macros p
Multi-Sereen () within Set Distance:
Online DRC il
Warnings (&) Within Grid Steps: |2 1
sl
Optirnize: Continuous w
Full Dptimization On Drop
1 Chas Placraman F Mirimin g

This option is also available from context menu when moving components.

Show Placement Origin
Opimisation Mode >| MNever
Opkimal Position Conkinuous
Oiptimal Rotation ©On Drop
Force Yector
L Full Cptimisation On Drop
o[y Optimise Selected Mets Shift+L
Change Layer L
[ LR T
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Find Library Items

You can now Find in the Parts Library Manager and on the Insert Component option using fields
such as component Description, Part Family and Footprint.

| Falders | Schematic Symbols | Schematic Doc Symbals | PCE Foatprints | PCE Do Symbols| Parts E

Current Library: |xmos.pal [in "'C:4Program Files'\PulsonixE14J serlibraries"]

G
Contents Preview | Details

£

o | [12 | M| |=
el |
o 4
= |E |E

Bename...

Mo

Find 3]

Mame: | Iz 4 " [ Find ]
[ Mumber of pins is: |

Save...
[IDesc:  |Stats'with v

[“IFamiy: | Cartains 4 [ Load... ]

E'print: | Contai v

;; —
At

[ attrib;
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Find — Count Find Items

There is a new option on the Find browser - Count Found Items. This is available on the context
menu to count all items that satisfy the search criteria. (item type, name filter and attribute condition).

B x| WYCH | ol 2] &3

=]

Rect [0.2mm « 1.5mm] Eloating
Rect [0.2mm = 1.5mm]1 Dodki
Fect [0.6mm % 2. 2mm] Loeking
Fect [20x80]
Rect (0= 110)
Found [0.4mm] Hide:
Square [43]
Square (B0) Z| Select Found Item
Wia [18)

i (40] [] Flash Found teem

“ia GO0
b ZI Centre Yiew on Found Item
ZI Add Found Item to Favourites

Refresh Find Bar

| Count Found Tkems | <

*[? Select Al Find Trems
*Q Selert

The count results are shown in the Find bar title. Categories of named items always show the count
whenever their list is refreshed.

Find {400 items found) x

| xor| S 1| dal 8 5

]

Pad [0.5mm]
Rect [0.2mm = 1.5mm]
Rect [0.2rmmm = 1.5mm]1

[= P = R

Find - Via Spans

When using Find Via, it now allows you to find composite via layer stacks. The layer filter now
includes composite spans, and if one is chosen, all vias in the composite stack are found and selected
together.

Find — Footprint in Schematics

The Find Footprint option is now available for Schematic designs. It finds gates on components that
have a explicit footprint name defined, i.e. not using the default footprint from the part.

cz
o b il Al

b e vl

1uF
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Report Maker Command Additions

New commands have been added to Pulsonix V7.0:

Is This User Report command

Is This User Report is used within List Of Doc Symbols to return true if the current documentation
symbol is the inserted user report that is currently having its report text updated. This way you can
add attributes to the inserted user report containing parameters that influence the contents of the
report.

= List of Do Sypmbaols
=) |F g This User Report”
----- Attribute "HAME"

When run, the report will test the doc symbol and plug the requested value back into the report. For
example, like this - where the report created is copied twice in the design, both instances containing
the attribute NAME but both using two different values (Att Val 1 and Att Val 2):

Att Val 1 Att Val 2

For example, you could insert a report that lists the ungated power and ground pins on a component
by adding the component name as an attribute on the inserted report.

Report Maximum Track Length and Minimum Track Length

From within a PCB report, the Maximum Track Length and Minimum Track Length can be used
within List Of Nets to report the min and max track length values from the Net Class rules for the
current net. These values can then be used to test against the Track Length field to report failures.

=J List of Mets
= F "Mt Marne™ is matching "HSE™
----- Met Mame
----- Track Length
----- Minimum Track Length
----- M awiriurn Track Length
----- End OFf Line

When run, the report could look something like this (using added Pre text to the commands):

Units: mm
HSE1 10.000 Min: 8.000 Max: 24.000
HSE2 29.770 Min: 8.000 Max: 24.000
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Report Start and End Positions of Oval Slots

The Report Maker can now report the Start and End Positions of oval drill slots. Used in the List
Of Drills command, it reports the start or end position of the thick line that would be used to draw the
slot.

=  Ligt of Dl Sizes
== Ligt of Drill Holes
= |F Mg Slat”
----- Diill Shape
----- Start Position
----- End Positian
----- End OF Line

Report Drill Shape, Slot Width & Slot Length

New commands for Drill Shape, Slot Width and Slot Length have been added, These are additional
sub-fields of the Pad Style command to report information if the pad style represents a slot.

=|-  List of Free Pads
----- Pad Style Drill Shape
----- FPad Style Slaot Length
----- Pad Style Slot width
----- End Of Line

Is Micro-Via command

To support Micro-vias, a new command, Is Micro-Via has been added. This is available when using
the command for List of Vias.

= List of Wiaz

s F s Micro Via”
----- Fad Style Style Hame
----- Fad Style Length
----- Layer Span Mame
----- From Layer
----- ToLayer
----- End OF Line

Spice Netlist Exporter

From within Schematics, export to other types of Spice, such as LTSpice, Basic Spice and PSpice.
Pulsonix Spice format can also be output, this is also compatible with the SiMetrix and Simplis Spice
simulators.

Most of the integrated simulation features available in Pulsonix are specifically designed for use with
the Pulsonix-Spice simulator. For example, Random Probing, Bias Annotation and Multi-Step
Analysis. If you do not have this simulator, you can still prepare components for Spice output and add
circuit stimuli and fixed probes, and generate a Spice netlist.
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To set the Spice Netlist Type

Before running a Spice netlist, you must choose the type to export to, each one has its own ‘flavour’
of Spice. Select the Set Netlist Spice Type from the Simulation menu in Schematics.

:Page1]

=5 | Simulation | Tools  Qutput  Window  He

_E ¥ Edit Spice Type... L ®
I HEF Edit Spice value... F7

"

| Set Metlist Spice Type... |

Sirnulakor 3

Create SPICE Metlist File 3

First choose the Spice Netlist Type from drop down list for the simulation file. The simulator
commands in the netlist file will be formatted to suit the chosen simulator.

Set Netlist Spice Type §|

Spice Metlist Type: | LT spice A
Basic Spice

Run Sirulator | PS5 pice
Pulsonix-5 pice

Program: Browse...

Command-ine switches:

Eefore the outpt file; | -big

After the output file:

[ Ok ] [ Cancel ]

If available, you can choose to use the Run Simulator check box to specify whether you can directly
run a simulator as well as producing the Spice netlist.

Use the Browse button to locate the program to be run on your computer. Where possible we have
added filters to this dialog to suggest a possible simulator program name.

Add any command line switches that are needed to run up the simulator, either before or after the
output filename. Initially these will be set to default values for each simulator type. If you change
them you can use the Reset button to revert back to the default values.

Press OK to accept the change. If Run Simulator is checked you will be able to use the Simulate
Design option to pass your Spice netlist directly to your simulator.

Outputting a Spice Netlist

To generate a Spice netlist in the format you have chosen, If the Program has been previously set up,
use the Run Simulation option from the Simulator menu. If this has not been set up, you have to use
the Create Spice Netlist File> (the Simulator menu), then choose one of the page options and the
location using the Save As dialog.
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Save Copy As

You can save a copy of the current design under a new name, whilst continuing to edit the current
design.

From the File menu, select Save Copy As. From the Save As dialog, choose the location and
filename to save the file to.

Pulsonix - [Schematic Design: 55

Fie | Edt View Insert Setup
O O new Cerl+h ) gl
(| = Cpen... chi+0 [
At = Re-open
E-cl_
K Switch to PCB
o
T -ﬂ Close
0 ﬁ Close all
O save Chrl+5
O H Save As...
D Save Copy As...
— || & 5= al

Auto-Rename - Exclude Locked Items

While using Auto Rename, you can now exclude locked items from being renamed by unchecking
the Include Locked Items check box (you cannot lock a net).

Component  w
'hich [tems:

| Include Locked tems ‘
[ This Stem Only

Type Coordinate — Get From Clipboard

When using Type Coordinate to position an item, there is a new button available - Get From
Clipboard. This is enabled if the clipboard contains a text item that includes a valid coordinate. The
text in the clipboard may have been copied from a report for example.

If pressed, the coordinate X and Y values will be placed into the appropriate edit boxes.

Type Coordinate

% [wi000
v, |212000
Get From Clipboard
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‘Align’ options available in Define Pad Shape

The Align options are now available whilst in Define Pad Shape. They are available on the Edit
menu and available as commands. The Alignment toolbar is also available for use by selecting it in
the Customise dialog and Toolbars.

Variants Improvements

Filled Shapes with Dashed Line Styles

When a shape uses a Dashed line style and is also Filled, the shape is not drawn filled but is still
selectable as a solid shape. Previously, this was not possible, the shape was drawn as solid. This is
useful for Variant Components for example.

i____—l
|

|

N

Name base for Variant Reports

From within the Report option on the Output menu, you can now base your report name on Variant
or Variant + Report Title or Design Name + Variant + Report Title using the selections on the
drop down list.

Fieport File Mames Based On:

Design Mame

Dezign Mame + Yariant
Feport Title

[ ariant

Wariant + Report Title
Dezign Mame + Report Title

Design Mame + Variant + Report Title

Cadstar 12 support

Pulsonix 7.0 can now import Cadstar 12 format ASCII files in .csa and .cpa formats.

Library Changes in V7.0

In Pulsonix 7.0, new Parts libraries have been added and some existing libraries modified, over
20,000 new parts have been added, the additions comprise the following:

Manufacturer Items added
Altera 1110

LT 1606

Maxim 15884
Microchip 22

NatSemi 572

Xilinx 3264
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Mounting Holes Placed on Non-Electrical Layers

Mounting holes that are not on a net can now be placed on non-electrical layers. This supports the use
of mounting holes in footprints as glue spots, and allows you to change individual instances in a PCB

design to have an alternative style for the Mounting Hole to cope with particular manufacturing issues
on a per component basis.

Cam Plot Changes

Alter Main Plot Area

There is a new switch on the Plot Wizard Offset page named Alter Main Plot Area. This is used
when you are adding additional plots to a main plot to create a composite. You specify if the offset
plot area will be added to the main plot area. If checked, and the main plot is using Auto Fit or Auto
Shift, then the main plot positioning will change to include the appropriate area in this additional plot.
If left unchecked the original positioning of the main plot will not be affected by the offsetting of the

additional plot.
CAM Plot Wizard - Editing Plot ‘Layer11 Bestiickung® - Subsidiary Plot
W start Specify if this part of the plot is offset
M Frocess
W Output “Y'ou can offset this plot from the main plat by specifying an offset here.
M Offset
W Finish Offset: 2 [0.00 «: (000
Mo, []
Rotate: [
Scale: 0.000000
Alter Main Plat Area;

Step and Repeat offset of 0

A step and repeat offset of 0 is now allowed. This enables you to plot the separation between boards
so they can be cut (once manufactured) with a single cut. It will align the centreline of the board
outlines. Effectively, the board outlines ‘butt’ up against each other.

i
A
e !

(.

e e e e S ———
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Import Spacings Rules using CSV Format Files

The ability to import Net Class names and Class to Class Spacing Rules into the Schematic or PCB
design Technology using a CSV file has been added to Pulsonix.

Using the Import CSV feature
The Import CSV button appears on the Spacing Rules dialog along with Match Net Class Pair rule
level pre-selected.

Fiule Level

O Design (O Met Class | (%) Match Met Clags Pair | (O Check Spacing
Minimurn Spacing: [emcapt for explicit smaller rst clads valus)
Match Met Class Pair

When selected, the Open CSV file dialog is displayed. You will be prompted to select the CSV file to
import. The File of Type drop-down list is set to *.CSV.

Note: If you have been editing your spacing rules in Microsoft Excel for example, you will need to
save the rules into a CSV file format. To do this, when using the Save As option select CSV (Comma

Delimited) (*.CSV) format from the File of Type drop-down list.

File name: net spacing matrix. xlsx b
Save astype! |Excel 2007 Workbook (*.csv) |V-
=

—\Unicode Text (*.txt)
Microsoft Excel 5.0/95 Workbook {*,xls)
Microsaft Excel 97- Excel 2003 & 5,0/95 Workboak (*, xls)

(Comma delimited) )
Microsoft Excel 4,0 Worksheet (*,xls)
Microsoft Excel 3.0 Worksheet (*.xls)
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Select the file required from the dialog and press Open.

dpen PIX)
Look jn: | & temp v| 0 ? s M-
() adder

E]Naw Parts

My Recent [C)Parts Database
Documents (Cthumbnails

cing rnatr:

"\.!I
i

Desktop

L‘.

My Documents

%

y Camputer

File name: |net spacing matrix.csv b | [ Dpen ]

My Metwark | Files of bype: | C5Y Files [*.cav) v| [ Cancel ]

The Import Class To Class Spacings CSV Data dialog is displayed. This dialog allows different
styles of CSV files to be imported. Currently, this accommodates a number of format ‘styles’ that
have been seen within our development department.

Import Class To Class Spacings CSV Data FS_(|

Add new net classes
Keep existing class ta class spacings

Update to new spacing value

Class to class spacings table

Met class names:  row: column:

Contains default spacings for each net class: Taw calurn

Add defaults as net class spacings

Specific table specification

[ E ach net class contains bwo extra columns for pad spacings

Units for spacing values: mn v
Decimal point character: I:I

Field separation character: I:I [ Use tab

| 0K | [ Cancel ] [ Repart... ]

Add new net classes — If new net classes need to be added because they exist in the import file but
not in the design, checking this option will allow this. With this not selected, new net classes are not
added and any class to class spacings using them will also not be added.

Keep existing class to class spacings — If the design already has class to class spacings, you can
choose whether to remove them all and add just the spacings from this import file, or to keep the
existing ones. Uncheck this option to remove them all.
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If keeping existing spacings the following check box becomes enabled for you to use to decide what
to do if the import file contains class to class spacings that already exist in the design.

Update to new spacing values — If during the import, the option detects an existing class to class
spacing but the value is different, then you can choose to keep the existing value or update it with the
new value. Unchecking this box will mean only new class to class spacings will be imported.

Class to class spacing table

You can tell Pulsonix how to treat the imported data. It is assumed that the spacings table is a grid
with net class names in the top row and down the left most column. This spacings table can appear
anywhere in the CSV spreadsheet and so the user will have to supply its position. The first option tells
the importer which rows and columns contain the net class names. For this, you define the Row name
and Column name.

Net Class names Row Column — enter values like 1 for Row and A for Column names. If for
example, you had a title at the top of the page on row 1, the net class name may then appear on Row
2, you would then enter Row 2 instead. You can use either numbers, where 1 is the first, or letters,
where A is the first and AA and AB are 27" and 28" etc.

Contains default spacings for each net class Row Column — Some spacing tables contain a special
row below the net class names row, or a column to the right of the net class names column, or both,
containing default spacing values for each net class. These values do not form part of the class to
class spacing values grid, and so the importer needs to know about them so it can skip them, or read
the default values from them, to reach the main spacing values grid. Check the row and/or column
boxes if you have these values in your table.

If either box is checked the following check box becomes enabled to use to decide what to do with
these default net class spacing values.

Add defaults as net class spacings — Check the box if you want to add these default values for each
net class they are defined for to the design spacing rules at the Net Class rule level. Leave the box
unchecked to ignore them.

Specific table specification

The basic spacing table supported will contain values in each cell to be used for all spacings between
the net classes defined by its row and column. Usually there will only be values defined for one
diagonal half of the grid to avoid duplicating the data, but a full grid of values can also be read.

In order to import a variety of spacing table formats, a section has been included in this dialog to
include check boxes for the user to choose any of the specialised table considerations we have been
made aware of.

Each net class contains two extra columns for pad spacings — Some spacing tables we have seen
from a specific customer contain two extra columns after each net class containing special spacing
values to match their manufacturing requirements, the maximum of which is used for the Pad to Pad
and Pad to Copper spacing value. Check this box if this matches your spacing table. If checked, the
import report will show this special pad spacing in brackets after the main class to class spacing
value.

Units

Units for spacing values — select the units used in the CSV file from the drop-down list. You can
specify different units to those in your design and used during import. If different in the CSV file,
Pulsonix will convert the imported data into your design units during the import. Only spacing values
that are numbers will be imported, blank fields and fields containing text will be ignored.
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Using the dialog

Select the options you require to match the CSV file and press OK to attempt to import the spacings,
or press Report to show a report of what spacings it will add.

The Import CSV Report

The import Report button can be used before an import to inform you of what will be imported and a
report will be created after import to tell you what has been imported. You can also run it a third time
to verify the original file against the current Spacing contents, to see if anything has changed since
you last imported the file. This way you can use this feature to import the net classes and original
class to class spacing values when starting a schematic or PCB design, and then use the Report
button towards the end of the design to show which class to class spacing sets now contain different
values from the original spacings spreadsheet.

Sample Report

Import Class To Class Spacings

Report Written : 21/10/2010 12:02:14 PM

Design Path : CSV Import Sample.pcb

Design Title : Import CSV Example Design
Created : 21/10/2010 11:49:35 AM

Last Saved : 21/10/2010 13:49:35 PM

Editing Time : 12 min

Import File : C:\temp\net spacing matrix.csv
Units :mm

Import Summary

Net classes found in import file row 12,
Net classes found in import file column : 12.
New net classes to be added : 9.

Default net class spacings found in import file row 9.
Default net class spacings found in import file column 9.
Existing net class spacings already with correct value 0.

Net class spacings that will have value changed 9.

Class to class spacings in import file : 63.

New class to class spacings to be added : 63.

Existing class to class spacings already with correct value : 0.

Existing class to class spacings that will have wvalue changed : 0.

The following net classes will be added:
LCD safe

LCD zener barrier

pump

segregated -11V supply

segregated -7V supply

segregated 3V switched
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sounder
unsafe power
vibrator

The following existing net class spacings will be changed:

"LCD safe" : 1.5

"LCD zener barrier"™ : 1.5
"pump" : 1.5

"segregated -7V supply" : 2.0
"segregated -11V supply" : 2.0
"segregated 3V switched" : 2.0
"sounder" : 1.5

"unsafe power" : 1.5
"vibrator" : 1.5

The following new class to class spacings will be added:

"LCD safe" to "Ground" : 1.5

"LCD zener barrier" to "Ground" : 1.5
"LCD zener barrier" to "LCD safe" : 1.5
"Power" to "LCD safe" : 1.5

"Power" to "LCD zener barrier" : 1.5
"pump" to "Ground" : 1.5

"pump" to "LCD safe" : 1.5

"pump" to "LCD zener barrier" : 1.5
"pump" to "Power" : 1.5

"segregated -7V supply" to "Ground" : 2.0
"segregated -7V supply" to "LCD safe" : 2.0

Etc. (full list of 63 line items truncated)
Etc. (full list of 63 line items truncated)

"vibrator" to "segregated -7V supply" : 2.0
"vibrator" to "segregated -11V supply" : 2.0
"vibrator" to "segregated 3V switched" : 2.0
"vibrator" to "Signal" : 1.5

"vibrator" to "sounder" : 1.5

"vibrator" to "unsafe power" : 1.5



