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Chapter 1. Getting Started

Welcome

Welcome to the Pulsonix e ectronic design system. The system is built on an integrated design
environment providing al thetools required to capture a schematic and simulate it using the Spice
based A/D mixed mode smulator, through to the design and layout of the printed circuit board (PCB)
which isaided with a powerful 32-bit auto router.

Pulsonix appeasto all users, from the casual to the full time user because of its smplicity and
straightforward approach. Pulsonix is structured in such a way that its menu structure and options
naturally leads you through the design sequence, that in turn meansyou don't jump' about within the
product hunting for functionality.

About this Manual

The contents of this manual

Like dl aspects of Pulsonix, the Users Guide has been written to be as usable as possible with the
least amount of effort. It has been produced in a manner that will get you started in the quickest time
possible by describing functionality based on the logical steps of a practical design cycle. Even if
your design cycle doesn' follow the exact path in this manua you can get your questions answered by
turning to the relevant sections. The manua does not take you through every detail but will guide you
through the essentia's to produce a design. The on-line help provides further information in context
about each option. It isdirected at users who understand the fundamentals of designing PCBSs; it is not
intended as a course in designing PCBs.

Where to find additional information

Additional information and help located in the accompanying HTML on-line help system. Once the
Pulsonix product has beeninstalled and is running, you can call help at any time by locating the Help
index from the Help menu and selecting one of the options available.

System Requirements

Hardware required

To run Pulsonix your PC hardware will need to conform to the following requirements:

e A Pentium class processor (2.0Ghz or better recommended)

e Microsoft Windows 10 recommended *

e At least 4Gb of RAM (2Gb or more recommended)

e 1.4Gb of hard disk space for the al files supplied, including libraries and run time files

e 3 button mouse with whedl isrecommended although any mouse will work

* |t is highly recommended that the most up-to-date Windows operating systems are always used.
Please check our web sitefor the Pulsonix operating system support policy.
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Program security

The Pulsonix design system is protected by a security key or network address, plus an accompanying
license code. The key is attached to the USB port for a node-locked system; you may also usea
Network Address to replace the security key. If using this protection, a key would not have been
supplied. For ‘floating' network license systems the license resides on a server system, thiswill aso
be paired withaMAC address or USB key.

If updating or upgrading your program from an earlier version you may require anew license. You
will be supplied anew licenseif needed and you will beinformed of the procedure to useiit.

Installation

For new users (normal installation)

Toingall any of the Pulsonix products, as a standard precaution we recommend that you first close al
other applications, saving your work if necessary.

This procedure is used for any ‘client’ installation, that is, an installation which is not using a network
license scheme and for which the dongle resides on the same machine. For floating network licensing
refer to the Network Licensing Installation Guide.

USB Key Driver

Y ou must not connect the USB key (dongle) beforeinstallation is attempted. Once Pulsonix has
been installed you will need to connect it. The Setup program will install a special HASP USB Key
driver to use. Once Pulsonix isinstalled and the USB key attached, Windows will automatically
detect the key and will use the new supplied driver. Y ou cannot use the standard Windows Plug &
Play driver.

Licensing

Normally, the license file will be supplied to you by email with the name licenselic or

key _number.lic Thislicense fileincludes any products and cost options purchased. Create a suitable
folder and save it into this on your hard drive. During installation you will be asked to browsetoit.
You can usethislocation if changing from a Trial system to the licensed product once purchased.
You can dso use the License Manager to browse to the location of the licensefileif switching
between the trial system and an evaluation license.

Installation from a download

If you have been provided with adownload link to install Pulsonix from the Pulsonix web site, click
on thelink provided. This download a packed executabl e file which will run once setup has been
double clicked. The setup pages will direct you through the install. Follow the instructions provided.

Installation from the CD

Insert the CD-ROM into the CD drive and wait for a short time. The default setup will start the Setup
program. If your system has the autorun facility disabled, or it smply hasn't worked, select Run from
the Start menu, and type D:\intro.exe (replacing the D: with the actual CD drive letter if yoursis
different), then press <Enter>.
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Setup Screen
If running from a CD-ROM, from the Setup page, select Pulsonix Application from the menu.

2 Pulsonix Version Setup =l = =
PULSONIX Welcome to Pulsonix
N Pulsonix - the fully integrated Schematic and PCB suite.

Choose a product to begin installation, or a document to view. If prompted, click the Run or
Open command for any download or security waming dislog that appears.

Please allow Setup to finish completely before beginning ancther product installation.

ry

Pulsonix Application L,.’

]

s

Install the desktop (client)
application for full
integrated circuit design
and board layout.

Pulsonix Update Guide

Network License Server

Network Licensing Guide

"'Owse: Datasheets - Documents - Testimonials - CD Visit the Pulsonix site to learn more 3

The Pulsonix Setup Wizard will guide you through installation of the software. Follow the steps
displayed on-screen and press the <Next> or <Back> buttons to move through each stage. If you need
to, you can abandon the installation at any time by clicking on the Cancel button -and then Exit.

The setup procedureis fully described in the Startup Notes booklet supplied or available on the
ingtalation CD under \Documents.

Moving the Installation

If you wish to move Pulsonix from one machine to ancther, you cannot smply copy the insta lation,
you must use the installation CD or download executablefile to re-install it. The Setup program must
be used in order to install the required registry entries.

Updating Pulsonix from the web

Pulsonix can be automatically updated through our web site with the latest fixes that become
available from our development centre. This facility is available for all userswith a current
mai ntenance contract and alogin account.

To check and access the latest patches from the web site, from within Pulsonix, go to the Help menu
and select Check For Updates... When selected, adiaog is displayed, this alows you to set up when
you want to check for updates and where to check. It also allows you to force a check now. Thiswill
automatically direct you to the Pulsonix Updates page from where you can login and download the
latest patch available.
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Check For Updates @

When To Chedk
Once a day as I start the program

Every time I start the program Cancel

@ Don't check automatically, only from this dialog

Where To Check

http: ffwwew . pulsonix.com

Use Default

Recent

Mot checked

| Check For Updates Mow... I

If apatchisn’'t available, the dialog will report that none are available at thistime. Before ingtdling a
new patch, ensurethat Pulsonix isn't running, if it is, it must be closed.

Y ou can dso save the executable file to your local disk if you wishtoinstall it at alater time or on
another machine or over alocal intranet network onto several machines.

Floating Network Licensing

Floating network licensing is the ability to run any number of |icenses from one central server without
the need for adongle on each machine to run the product. This type of licensing effectively floats on
the network until booked out by Pulsonix and used. Pulsonix supports this as a cost option to the
regular product.

For installation instructions, an installation guide is supplied on the product CD or from the download
page of our web site. Pleaserefer to the Network License I nstallation notes for further information.
These are dso available as a PDF file on the installation CD supplied.

Uninstalling Pulsonix

To uninstall the product from your hard drive you should use the Remove option from the Setup
program. For product updates or upgrades you do not need to uninstall existing product first
regardless of its version.

Contacting Technical Support Resources

Access to our support engineersis available viathe internet, e-mail and tel ephone (Monday to Friday
10:00am to 5:00pm in the UK). Outside this location please contact your local support centre.

Email: support@pul sonix.com
Phone: +44 (0)1684 296 570

Support islimited to: Installation ass stance and questions regarding Pul sonix usage, design,
manufacturing and library design, all answered in context of how to use the features. Consultancy is
also available, for more information about this service, please contact our internationa saes office.
After your free support has expired, extended support options can be purchased from our sales office.

Whenever our technical desk is contacted, you will need to have your contact details (phone and
email address) available, plusthe product version number. It helps us and speeds up the process if any
problems can be reproduced on our demo designs supplied.

Please note that we can only support the current mgjor version, especially when attempting to
reproduce problems.


mailto:support@pulsonix.com
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Chapter 2. Using Pulsonix

Introduction to Pulsonix

Overview

Although Pulsonix is a sophisticated design tool it has also been constructed to be easy to use. It has
been created around the Microsoft Windows style graphical user interface to provide afamiliar
operating environment. This means that where items are found and used in most Windows
applications that follow this standard, Pulsonix will aso use this pattern, for example, Undo and Redo
appear on the Edit menu that always appears on the right side of the File menu etc.

Starting Pulsonix

The start location of the program can be set using the Folder s option on the Setup menu. Please refer
to the Setting up The Design Chapter, Using Foldersand Files.

The Pulsonix Desktop

When you run Pulsonix, the main application window appears. Pulsonix operates a multiple
document interface (MDI), so you can open any number and combination of different Pulsonix
designstypes, aswell aslibraries and additional tools.

Docked Auto-hide
Menu toolbar  Menu Sub-menu toolbar World-view dockable
‘ windows
I Pulsonix - [Schematic Design: interfProcessing *] ==
Fle Edit| View| Insert Sqtup Utiities Simulation [Tools Output Window Help -
le Ed i i ! d |
DE M [ &8 CoburFies HXOREHASRAQQ, (S TLHES 2086,
& Component Bin B - | Component Bin - B X (g4
- L Database Bar - ..
w i o e
B Design Browser D 53 E
Pe aeen ecovamx &
i I DRC Errors Bar i
I dh Find Bar CtrkF = e ]
o £F Layers Bar Crhl =] E
o i ; s
a i Part Browser 5 T c
"# Rule Spreadsheet Bar ‘ e
: & world view w | 2
E Connectors 3
= View , ‘ = P T IREIET i
in
= Mark View 0l & setview Pind
= Power Plane v %5 swap view Shift+S [ Emﬁ ]
= @ 30 View & Go To view T p::u g
=2 2 - Pin63 i
A 3
&

.8

i

« v
@ High speed design | i RoutingDero? | | RoutingDemoi -, [ inter-Progessing *" = x
€L Databas|

Store current vie

Grid: <thking> 25.00/ Abs |10506.77 4 12055.00+ thou

Status bar

Workbook
'mode’

Design window Component bin

(maximised)

Floating toolbar



16 Chapter 2 — Using Pulsonix

Pulsonix Menu Options

The Menu bar contains options relevant to each application open within Pulsonix. The menus are set
out logically to be used as you move through the design cycle starting from the left and moving right.
This methodology is only applicableif you are following this basic principle. The basic principle still
applies regardless of where you start in your design cycle. The menus are logical and intuitive to
understand. The menu bar is similar to atoolbar in that it can be 'docked' in place or left 'floating' on
the screen as you wish.

Using Multiple Screens
Pulsonix can be used with more than one screen to provide you with Schematics on one and PCB on
the other, for example. By default, Pulsonix is setup to use just the one screen but can be easily
switched to use two.

P To enable multiple screen usage
1. If you wish to use more than one screen, from the Tools menu, select Options.

2. From the M ulti-Screen tab, select the Enable M ulti-Screen Support check box.

Options - Multi-5creen @
Display [¥] Enable Mutti-Screen Support
Edit C ti
Hi-onnection Windows for each type of design file

Edit Shape
File Extensions Window for SCM and PCB designs Window for other file types

Find <-swap - @ =) Any Window
General Window #1
o ) Wi ) F
Interaction LG AL @ Window #2
Maove
Macros Other Settings
g Multi-Screen [¥] Open all windows on application startup

3. With thisenabled, two instances of the application will work together to arrange your files so you
can easily work on Schematic designs on one screen, and PCB designs on the other. Each
instance will have its own menus and toolbars and work independently, but will share
information when they need to.

4. Options on this page allow you to organise which screenis used for each program type.

The Status Bar

The status bar appears across the bottom of the Pulsonix framework. The bar contains two sets of
information; the Prompt / M essage box displays useful information about the current activity and
also provides basic instruction to its use. If an option doesn't behave as expected this area should be
checked first to see what the system is expecting you to do, a prompt message is displayed in this
area.

|Select item(z). Use ‘Shift+Click’  [Board |Style: Board [wWidth: 12.00 [Layer: <Thiough Boards [&bs [22375.00 [22050.00  [thau é|

| | I L

FPrompt f Message Froperties Co-ordinates  Units

The Prompt/Message box is a singleinstruction box, the box to theright of this contains display
Property information about any design items selected. The information in these boxesis not
exhaustive but does contain commonly required information about the item sel ected. For more
detail ed information about any selected item, right click and click the Pr operties command from the
context menu.
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The status bar displays Co-or dinate information about the position of the cursor within the design as
an X and Y co-ordinate value. These co-ordinates are shown as either absolute [Abs] or relative [Rel]
depending on the mode selected. The current design Units are aso shown on the status bar.

When viewing the X,Y co-ordinates on the status bar you will notice that they sometimes display a +
or - sign after the each of the co-ordinate numbers. This indicatesthat the va ue shown cannot be
represented using the current units precision.

16647.54(23706.5+

The minus sign (-) (when displayed) indicates that the number is slightly lessthan the last digit
shown, whereas the plus sign (+) indicates that the number is dightly more than the number shown.
With the precision set inthe Units dial og and the available space in the co-ordinate boxes this
notation alows you to seeinstantly whether the number is precise or not.

If using Relative co-ordinates, the status bar shows the co-ordinates relative to the relative origin.
Thiswill only return back to co-ordinates relative to the design origin if the system is swapped back
to an Absolute co-ordinate system. Use the Design Properties diaog located on the Edit menu to
switch modes and change the relative origin.

The furthest box to theright displays the current design Units.

Active Status Bar

The Status bar is dso active. This means that by double-clicking on a pane within it, relevant
information can be modified. For example, clicking on the Absword will toggle between Absolute
and Relative modes. Other modes, such as Grid: will display the Grids dia og where a change can be
made. The active Status bar includes:

e |ayer, Layer Span, Net, Style (text style, pad style, line style) aso editable by clicking on Width,
Size, Line Width, Side, Delta X, DeltaY, Angle and Radius (for arc).

e Toggle Units (mm < > thou toggle),

e Units (double-click on coords when not editing/moving item),

e  Typed coords (double-click on coords)

e Absolute/Relative coords (toggle),

e Current Grid

MDI and Workbook Mode

Multiple Document Interface (MDI)

Pulsonix provides a multiple document interface (MDI), enabling you to open multiple documents
within the same program (Pulsonix) - without having to open another copy of the program.

On the Windows menu there are options that govern the overadl ‘arrangement’ of any open windows.
There are three controls that alow you to Cascade or Tile (Horizontally or Vertically) the windows,
or to Arrange the icons of any windows that have been minimised within Pulsonix. At the base of this
menu isthe open Window List that displays any currently open designs/libraries within Pul sonix.
Each of the open windows can be ‘toggled' through in sequence by using the shortcut keys Ctrl-tab.
Alternatively, you can toggle through these windows using the Workbook mode.
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Workbook mode
Workbook mode provides atab driven window sdector.

4 I
i Design1 | 8 RoutingDemol -, B RDul:[}gDemo?
% Database | C:\Users\Public\Documents\Pulsonix\Examples\RoutingDemo?.pch ]
Select tem(s). Use "Shift+Click’ to select whole tems and 'Ctrl+Click’ to after the selection.

Each of the tabs provides access to one of the Designs, Schematic pages or library items currently
open in Pulsonix. By moving the cursor over one of the tabs and pausing momentarily, tooltips are
available for each tab. Thiswill display the name of the design; the name will be truncated depending
on the number of open designs and the space available to display the tabs. The tooltip will show the
full name and the page if used on a Schematic design. The asterisk (*) next to the name shows that
changes have been made and the design needs saving before closing. The Workbook mode can be

switched on or off depending on your preferences. This mode works best when the MDI child
windows are maximised.

P To show/hide the Workbook mode
1. OntheView menu, click on Workbook Mode

2. Theicon next to the name will denote whether the Workbook Mode is currently enabled by being
shown as 'latched".

3. You may wish to switch it off if you require the maximum working design area.

4. You can define whether the Workbook mode tabs are displayed at the top or bottom of the
Pulsonix design areausing a check box in the Customise dialog and Application L ook page.

The On-line Help System

Pulsonix provides an on-line hel p system with detail ed information about every item within the
product. You will aso find help on general ‘topics aswell asfeature items.

@ Pulsonix Help EI@
e 2 @ £ @
Hide Back Home  Fort Prit  Options
-
| Contents| Index | Search | Favores| World View

Type in the keyword to find:
G

|wor|d

m,

Available in these design types: g @ @

User Reports

»

User Tools =T

Using Extemal Routers Toolbar None
Using Filters R
Using Keys to Change Visibiity Default Keys: W

Using PCE Libraries Command: W~
Using Schematic Libraries
Using Wizards
Vit Mabgihe 4

T

Index Navigation Pane Topic Pane
Entries

The help window is split into two main sections. Theleft hand navigation window displays the
Contentsligt, the help Index, aword Sear ch facility and a Favour ites selection for retaining pages
'marked’ by you. The right hand Help window provides you with the context help pages. These pages
arelocated from one of the options on the left hand window or by using the F1 key to obtain context
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help on each dialog. To view any of the topics that appear in the Index or Contents sections, double-
click the mouse while over the item required. Alternatively, select theitem and click the Display
button.

When using the Sear ch facility you can search for word strings by encapsulating the string in double
quotes, e.g. “Free Angle”

Customising Pulsonix

Overview

Toolbars

Pulsonix provides you with the ability to customise the user interface with your own Toolbars
containing option buttons that allow instant access to tools within the program. Y ou also have a
complete command set of all the options within Pulsonix which can be assigned to a shortcut key
from the keyboard. Other aspects of Pulsonix can be customised such as the Windows, colours etc.
but are discussed in other more relevant sections of this manual.

Toolbarsin Pulsonix can be set to be both 'docked’ and ‘floating'. They can also be customised to
contain your own choice of options and can be named for instant recognition for particular tasks, for
example named Edit Connection, for usein Schematics that might contain connection editing and
naming options.

Below is an example of adocked toolbar. Thetoolbar is docked below the Menu bar in the horizonta
position. Thisisthe default position but can be moved as required.

i Pulsonix - [PCB Design: RoutingDemno7]
_—
Gripper E File Edit View Insert Setup Utilities
Bar E s
a— = = B RRE

In docked mode, atoolbar is fixed along any of the four borders of the main window framework in
either ahorizontal or vertical position and will have aGripper bar across the top or down the lft.
Y ou cannot modify the size of atoolbar when it is docked.

i Pulsonix - [PCE Design: RoutingDen
BBl Fle Edit View Insert Sel
=y = = & [

The toolbar can be moved by sel ecting the window border and ‘dragging' it away from its current
location. By dragging it, it becomes detached from the framework. When the toolbar isthen moved
over another area of the framework to which it can be attached, it changes shape to indicate it can be
docked there. Y ou can also makeit floating by Double-clicking on the window Gripper bar or in the
toolbar areaitself, but avoiding the buttons that will select an option.

The toolbars can al so be floating. This means the toolbar can be moved into free space on the design
and outside the framework. This toolbar can now be reshaped to make it fatter or thinner by dragging
the outer edge in or out. The toolbar can be shaped to be one tool wide or long by as many tools as are
loaded on the toolbar in the opposite direction. By selecting the outer framework edges of the toolbar
asmall arrow 'handl€' will appear to indicate that the toolbar can now be reshaped. Drag the handle
until you have the shape you require.
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Y ou can restore the tool bar toits last docked position by double-clicking on the name caption on the
toolbar.

To move afloating toolbar, select and drag any part of the toolbar framework. The toolbar will move
dynamically with the mouse movement. Rel ease the mouse button to rel ease the tool bar.
How to customise toolbars

Toolbars can be customised to contain the buttons (and underlying options) of your choice. Pulsonix
provides adefault set of toolbars that cover different design types and some designs tasks, such as
editing etc.

Y ou can create toolbars for any task that appears on the menu or context menus.

To edit or create your own toolbars you must use the Customise option on the Tools menu. Oncein
this dialog you can move tools on existing toolbars or add/create your own. Other than in this dialog,
you cannot add or remove tools from toolbars but buttons can be moved by pressing the Alt key and
dragging the button from one toolbar to another or off the toolbar to remove it atogether.

P Tocreateanew toolbar

1. OntheTools menu, click on Customise. Click on Toolbars. The Customise option is aso
available by clicking the right mouse button on the Pulsonix framework.

Customise @

| Tools I Menu l Keyboard I Application Look I Optionsl

Toolbars:

O - oo

[7] Analog

[] Analog Behavioural : Reset All

[] Define Pad Shape T

[ Digtal MNew..
[7] Digital Generic

[] Dockable Views el
[¥] Edit
[F]Macros Lt
[] Magnetics
[#] Menu Bar
[T Miscellzneous S [7] Show text labels

The process for adding a new toolbar and adding tools to it would be:
2. Click onthe New button.

3. Typeinthe namethat you wish to use for the toolbar (thisis the caption name that appears asthe
toolbar title), and click OK.

This name now appearsinthe list of available toolbars and is, by default, already selected at thetop
of the toolbar list. You will also be ableto see the toolbar in the design window. You will now need
to add the required commands to the tool bar.
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4, Click onthe Commands tab.
Customise @

Commands iToaIbars E Tools i Menu i Keyboard i Application Look i Optionsl
Categories: Commands:
Change - = -
Doe Symbols ] Insert Bitmap
Edit e #& Insett Block Instance
Fil i
F;:d |# Insert Block Port
E— [ oo
Macros ' Insert Board Circle
Output
Part Edit = E Inset Board Rectangle 2
Db
Description:  Insert Block Port

The Categories are arranged in the same order as the menus themsdlves. By clicking on each of the
names in the Categorieslist you will see the buttons for the options found on those menus displayed
in the Commands section next to it. You can also view al of the available commands by clicking on
All Commandsin the Categorieslist.

5. Click on acommand from the Commandslist.

You will see abrief description of the function of that button in the Description: box. These buttons
can now be dragged onto atoolbar. Once the toolbar is populated with the tools you require, click the
OK button to close the Customise dia og.

P Toremove a button from a toolbar
1. Onthe Tools menu, click on Customise.

2. With thetoolbar on which the tool to remove resides visible, select the tool button and drag it off
the toolbar and into free’ space. That is, space that is not part of this or any other toolbar.

3. Once complete, click onthe OK button to make the changes permanent.

In addition to using the Customise option from the Tools menu, you can also use a more convenient
method through aright mouse shortcut.

The context menu is available when the cursor is hovered over any of the toolbars, menu bar or status
bar.
Popup Toolbars

Popup tools are similar to toolbars except that additional toolbars can belaunched from them rather
than just a single option. The standard Par ts popup toolbar shows an example of this type of toolbar.

——
RLE

Potentiometer

P Tocreate a popup toolbar

1. From the Tools menu, seect Customise.
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3
4
5.
6

7.

Customise IEI
Commands iTooIbars E Tools i Menu i Keyboard i Application Look i Option5|

Categories: Commands:
Simulation - = Tool Palette 1 -
Tool Palettes E s |
Tools 2 Tool Palette 2
User's Components - E
7 Tool Pkt 3
Lilties —
View l: Tool Palette 4
Windows £ 5} Tool Palette 5
MNew Menu L
All Commands it &) Tool Palette 6 i
Description:  |Use to access tool palette 1

Y ou must use the User’ s Popup tool from the list, and add one of the specia buttonsto a new or
existing tool bar.

Click OK to close the Customise dialog.

Y ou can namethe Toolbar by using aright mouse click over the popup tool.
Enter the name required and click OK.

Go back into the Customise dia og and check the Named tool bar.

Y ou can now add tools to it as you would for any other toolbar. Click OK to exit.

Using the Customise option, you can also assign Part buttons to atoolbar, and to a popup toolbar.
Thiswill give you access to Parts of your choice using atoolbar button rather than using the I nsert
Part option.

P Toadd aPart button to a toolbar

1

From the Customise option, select Commands.

Customise IEI
Commands iTooIbars E Tools i Menu i Keyboard i Application Look i Option5|

Categories: Commands:
Macros - ¥ -
Output A-D Converter |
Part Edit ¢$ AC Curment Source
Reports & AC Source
Setup = :
Simulation T AND gate 2input
Tool Palettes T+ AND gate Jinput
Tools
User's Components i & Bias Cument Marker 5
llnmes Dt smm
Description:  |Insert an analog to digital converter

There is achoice of the Parts 1 and Parts 2 tool bars, that are pre-defined toolbars used for the
Spice simulation tool but can be customised for your own Parts, or;

Y ou can use User’ s Components to add generic Part buttons or Doc Symbols. Only the ones
availableinthelist can be used up to the maximum available.

To change the Part sdlected from the Part library for the Part button, right click on the button to
change and edit the Part name in the Part Name box.
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Change Name For Popup Button @

Button: Magnetics

Popup Mame:  Magnetics

[ Ok ] [ Cancel ]

5. Click OK to confirm the name and exit.
The Menu Bar

Like the other toolbars, the Menu Bar can be docked or floating but the menu item names cannct be
changed. The visibility of the Menu bar or menu names can be changed using the Menu Bar option
on the context menu. If a menu name is removed from the Menu bar it can be restored by selecting

the Customise menu and Toolbar s tab, and sel ecting the Menu Bar name from thelist and clicking
the Reset button.

File Edit ‘iew Insert Setup Ublities Simulation  Tools  Qubput  Window  Help

Commands and Shortcuts

Aswell as the toolbars, Pulsonix has the ability for you to programme your keyboard for commonly
used options or commands. This meansthat once programmed, you can press a key or key

combination to enter a function or option. For experienced users, this makes the program's operation
far more efficient.

When Pulsonix isfirst installed, you will find a set of shortcuts aready defined for you. These are
only a default set and can be modified to your own preference through the Shortcuts dialog. Almost
all of the keys on a standard keyboard can be utilised giving you extensive coverage of shortcuts.

P Tocreateashortcut

1. OntheTools menu, click on Shortcuts.

Customise @

i Commands | Toolbars | Tools I Menu | Keyboard |Bpplication Lok I Options!

Category: Fitter
|NI Commands - |
Commands: Context: <Al= -
Opamp (6 term 7 e
Ope
COpen Page Assigned Shortcuts:
Optimal Position =
Optimal Rotation L Remove
Optimisation Mode —
Optimisation Mode Cortinuous o et All
Description: Press Mew Shortcut:
Open an existing document TR
Assignment Report:
|By Command| | By Key ]

Each of the currently Assigned Shortcutsis displayed when the command of the same nameis
selected. It is possible to assign more than one shortcut to a command if required.
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2. Select the option you wish to change and click the mouse in the Press New Shortcut window
and then click the key(s) you wish to assign to it.

Click the Assign button and that key combination will be assigned to the function chosen.

4. If the key has dready been used, a message will be displayed informing you that it is already
assigned allowing you to overwriteit or Cancel.

5. Before any shortcut keys are assigned ready for use you must exit the Shortcuts dia og by
pressing OK. Simply, assigning the shortcut is not enough.

A full report of dl the assigned keys can be obtained from this dialog or can be run from the Reports
option on the Output menu. Usethe Shortcut K eys Report to generate the report.

Selecting a Category from the list of categories at the top |eft of the dial og causes the command list
to show the commands in that category. The <All Commands> category shows all available
commands. The Description box displays a brief description of what the currently selected command
does. These are categorised using in-build categories and cannot be changed.

The Find Key and Filter options alow you to locate other shortcut keys.

Mouse Operation

The mouseis used extensively throughout the use of Pulsonix, not only for menu and option selection
but aso for interaction within the design.

The standard | eft and right mouse buttons provide selection and context menu functiondity
respectively (these can be reversed using the mouse controls built into the Contr ol Panel).

Before using the 3-button wheel mouse, you may need to install amouse driver that enables the whed
to be used. Use the Control Panel and M ouse control to setup and enable the mouse driver. Consult
the manual that accompanies the mouse and driver if you are unsure about setup details.

Aswell as the shortcut keys, Pulsonix has been equipped with the Pan and Zoom functions on the
mouse wheel and wheel button, (e.g. available on the Microsoft® Intellimouse). This featureisonly
available when the wheel mouse is enabled using its own software, and if the wheel mouse pointing
device is attached.

Microsoft (R Intelimouse
(recommended)

Wheel rolled backwards
= Loom Out

‘Wheel pressed down and
releaszed = Single Pan
‘Wheel pressed down and
held while moving mouse
= Dymanic Pan

heel rolled farwards
= Zoom In

When the wheel is pressed down and released, asingle Pan is performed centralising the design to
cursor position, (the same as the <P> key). Keeping the wheel button pressed down will enable
panning of the design until released.

When the wheel isrolled forwards (without being pressed) aZoom In is performed to the current
cursor position (the same asthe <Z> key). If the wheel isrolled backwar ds (again, without being
pressed), aZoom Out is performed to the current cursor position, (the same as the <U> key).
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Dockable Windows and Browsers

Overview

World-view

As part of the design suite, you have anumber of dockable windows and Browsers that can be used to
view specific design information. These windows are available through the View menu, through
Shortcut keys and through the popup tool bar/window menu. Each individual window can be
specified to Allow Docking (enabled through the context menu for each window or browser). This
means that if not allowed, regardless of where the window is placed, it will not ‘attach’ itself to the
framework. If you requireit to be docked, the Allow Docking option must be checked (with the 'tick’

showing asin the example below).

Floating

Docking
Auto Hide
Hide

Show Design Extents

| "l Show Board Extents

Show Working Area

Compaonent Bin

Design Browser

& B0 [

Part Browser
DRC Errors Browser

B

# Find Bar Ctrl+F
2 Layers Bar Crri+L
B Colour Files

"3 Rules Spreadsheet

The world-view isaminiature view of the complete design with some detail included for co-

ordination. Thisworld view is used to navigate around the design, and because you can see the whole
design you do not need to resize the design first.

World View

A

Board outline

Current view

Design items

This browser can be used docked or floating (shown above as floating). Not only does it provide a
view of the design but can aso be used for navigating the design aswell. The Zoom in/out, Pan and

Fame View commands are al operative in this view and are highlighted by the white Current View
box.

Options are also available on the context menu by clicking the right mouse in the window.

By right clicking in the World View you are presented with three choices of the view to show: Show
Design Extents, Show Board Extents and Show Working Area.
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The picture below shows the World View with the view set to Working Area. You can see al of the
design area with the design represented withinit.

World View X

World view ——

Current view —-|

Board outlin

Other selections on the context menu will display the browser options also available.

Component Bin

The Component Bin is provided to store and view unplaced components in the PCB design editor,
and unused gates in the Schematic design editor.

When used in Schematicsit contains unused symbol Gates not yet placed. For example, if a 4xNAND
gate isloaded into the design but only one gate placed, the other three gates are placed into the
Component Bin ready for subsequent use.

If used in the PCB design editor, the Component Bin is used to hold unplaced components. The
Component Bin can be used as an integrated part of the auto place functionality. The components are
automati cally taken from the Component Bin and placed on the design, this can be atwo way process
for removal of components from the design.

— Preview window

31 - DI5F-30 . i
U1 - ISPLST1032-80LT Component bin

The Component Bin is adockable toolbar. It can beleft 'floating or 'docked' on one of the sidesin the
design area. To move it, simply click and drag an edge of the Bin to the desired location. The
Component Bin will move while being dragged, as soon as you release the mouse button it will
remain inits present location until moved further.

The Component Bin containstwo sets of information.

The Component Bin Preview window shows the Component currently selected in the bin, along
with its terminal/pad numbers and names. This updates automatically as each Component within the
Binis selected.

The Component Bin window lists the components currently in the bin. This shows the Component
reference name, the Component name and Component type and is sorted a phabetically on the
Component reference name. For a schematic design and for a multi-gate Component, the gate name
and symbol name arelisted for each gate of the Component. The components (or gates) are sel ected
by clickinginthislist.
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Using the Component bin

Components can be placed in the Bin directly from Insert Component, from Trand ate to PCB or by
dragging them manually into the Bin from the design. Y ou can also select componentsin the design
and send them to the Bin using functionality from the context menu. Any PCB Components within
the Component Bin retain all connectivity but loose track information if previously routed in the
design. Y ou are warned that track information islost before the move to the Bin can be made.

Any Schematics gates moved to the Component Bin become completely unconnected (unused).
Components within the Bin can be moved from it in a number of ways:

Y ou can sdlect and drag a Component from the Preview window or from the Component list. Thisis

the most basic mode but aids fast manua placement by making the design 'clutter' free during the
placement phase.

If you select Place Around Boar d and components are in the Component bin, they will be placed on
the design around the board outline.

Auto place (if authorised) can move components to and from the Component Bin automatically.
Further selections in the Component bin
By right clicking in the Component Bin you are presented with a number of choices:

Add to Bin will open the Insert Component dia og from where you can draw components and add
them directly to the Bin without exiting this option or mode.

Delete from Bin will alow you to delete individual components from the bin. Thisis only available
in PCB if the PCB Safe M odeis nat active in the Options dial og (available from the Settings menu).
If active, you will not be able to add (Insert) or remove (Delete) items from the bin.

Empty Bin will remove any whole unused components from the bin. If any gates or Connector pins
are dready in usein the design they will not be removed.

Place Around Board From Bin will place selected components from the bin to around the board
outline, provided one exists.

Component Bin X

1C1

I I I I Floating

Docking

L1 [

Add ko Bin

Delete from Bin

Empty Bin

Place Around Board From Bin

U1 - 74AC110000

Q World Yiew W
:g Design Browser s}
:3 Part Browser

:EE DRC Errors Browser

@& Find Bar Chrl4F
2% Layers Bar Chrl+L
[

Colour Files

The other browsers are aso available for selection on the context menu.

The Component Bin is discussed in more detail asit is used throughout this manua.
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Part Browser

The Part Browser provides a convenient way to add commonly used Parts to your design.

Part Browser X

Iz = o

Change Part: Categories...

Part: AS45X08A-TC100

Attributes: Refresh Part Browser
<Part Description> = 5X-A FPGA ]
<Part Family> = A545X Change Fitter...
Category = [C/FPGA/SK-A
Mfr = Actel fGf Edit Part In Library
Insert Component  Shift+C
Vault:
Part: *il Add Component To Bin
. Manufacturer (65428) View Symbal Extents
- <No Mfr> gk Edit Symbol In Library
4;---3I\u'1
i--A_ctel

.i. - A4
. AS4SK

¥ A545X08A-TQ100
- ASASKOBA-TQ144
- ASASXOBAT-TCQ100
- ASASXOBAF-TQ10D
- ASASK16A-TQ144
T APA
+-DS
T eX64
W
W

- eX128
- eX256

+- AD
- Altera 4

Adding components to the current design

Y ou can add components to your design by selecting a Part in the browser and dragging it into the
design, with the left mouse button held down. Y ou will then have a Component on your cursor that
you can place by releasing the mouse button. After the first Component is added, more copies of the
Part areinteractively added to the design until you cancel the current command, or begin a different
command (including dragging another Part from the browser).

Configuring the Part browser

The browser presents alist of Parts organised according to a category attribute. The list can be
hierarchical by specifying an appropriate separator character to split the attribute value into a path.
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Y ou can change the attribute used and the separator character by selecting the Change Part
Categories on the context menu in the browser.

oK
Use Name Branch Attribute Split Character Filter Attribute Filter | No. Pins
[] | Manufacturer <Multiple Branches= Cancel
[] : Part Number <Part Famity= ! Category Ind*
[ ] : category Category !
Mew...
Edit Part Catego =
gory Copi...
Marne: | Category | [& blank Mame will use a generated description in the browser] Edi...
Part Categomy Tree:
or Branch Attribute Split Character Add DElE
Category !
Delete Up
Up Lo
Davn
[ Show Unsatisfied
hich Parts:
or Filter Attribute Filter Type Filter Add
Delete
Number OF Pins: l:l
Caresl

Y ou can sdlect more than one Category to list in the Parts Browser. This uses agrid where each row
defines a category name. This also allows you to Filter the Parts using wildcards on an attribute value,
or specify the required Fin Count (No. Pins).

Once the OK button on the Part Browser Categoriesdiaogis clicked, the Part Browser will be
updated with the new selection.

These attributes are the ones currently in your library indexes, to change thislist you must regenerate
the library indexes using the I ndex option on the Parts Library Manager diaog.

Design Browser

The Design Browser is displayed as a configurable Dockable Window containing alist of all the
currently open PCB and Schematic designs, technologies and profiles. For a Schematic, atree
showing all the pagesin the design is shown, including any hierarchical blocks. The name of the
design/page whose view is currently active in the main window is shown in bold typeface. A dimmed
page icon indicates schematic pages that are not open as a view in the main design window.
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Design Browser X
Job2022
Floating
Display Docking
- TOR
+- 1B} CTRL [Controlle
=45 LD1 [7 Segment Hide
Pagel
= LDz [7 Seament Open Page
Pagel Close Page
= L3 [7 5 £
E [7 Segmen Delete Page

Pagel
+-{5 LD4 [7 Segment
+-Ji8 LDS [7 Seqment
+-{& LD6 [7 Segment
+-Ji8 LO7 [7 Seqment
+-{& LD [7 Segment

& Jobz0zz

Rename Page
Move Page Up

Move Page Down

Mew Page

K,

Close

World Yiew
Component Bin

Part Browser

Find Bar

Gl R e

Calour Files

ER.C Errors Browser

Chrl+F

Aswell asbeing avisual guide, the Design Browser isfully functional and provides accessto arange
of design level operations viaits context menu.

» To show/hide the Design Browser

1

Using the Design Browser

From within the Design Browser:

DRC and ERC Error Browsers

These browsers are used to view the design error markers that have been created by the Electrical
Rules Checker, by the Design Rules Checker or by the on-line design rules checking options. Thelist
isdisplayed in an 'active' browser. Y ou can use adouble click on one of theitemsinthelist to locate
the error marker in the design. This browser can be un-docked as amodeless dialog or docked as part
of the Pulsonix framework. Use the right hand mouse button to make this sel ection.

From the View menu, select Design Browser, this will toggle the visibility of the Design
Browser window. Alternatively a shortcut key can be defined using the Customise option.

Double-click on a PCB design to make that the active view within the main design window.

Double-click on a Schematic design or one of its pages to make that the active view within the
main design window.

Double-click on an aready active Schemeatic to hide/show its pages.
Double-click on an unopened Schematic page to open it.
Click on any design or page to make that the currently selected Design Browser item.

Right click anywhere in the Design Browser window to display the context menu that provides a
set of design/page level commands applicable to the currently selected item. Commands such as
Close, New, Delete and Rename operations are available.
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Before using the Errors Browsers you must first run a design rules check from the Tools menu to find
and 'mark’ the errors. Errors found during the on-line DRC/ERC processes will also be displayed in
thislist.

The browser is categorised in order of ‘rank’ starting with Design (number of DRC errors), then
Layer, then Error type, then the Marker itsdlf.

Floating

Docking

Hide
ERC Errors

= DRC errors: 2
E3R Component to Component Errar (Cm-Crn)
=I-Pad to Track Error (P-T)
=-Layer: Top
Pad to Track Error (P-T) Nets " and ‘Gnd', Required 0,25 Actual 0.; DRC Errors Report

Clear All Errors

Flash Errors

&oE T

Design Rule Check...

Toggle Sort Order

Wiorld Yiew W

Component Bin B
Design Browser o]
Part Browser

Find Bar Chrl+F

o B XEEG [ S

Lavers Bar Chrl+L

Colour Files

Each error marker is shown asan X,Y co-ordinate within the design. Y ou can locate an error marker
by double clicking on the co-ordinate.

An error marker is a code used to denote a spacing or design rule violation and is created by the
design rules checker. Design rules errors are created when two design items violate their respective
spacing or design rule. A report can also be obtained for al of the error markersin the design by
using the right hand mouse context menu when in the browser.

Any error markers in the design should be cleared by running the design rules checker again. This
will be an iterative process and you may need to be run the DRC option more than once or until dl
errors have been satisfactorily removed.
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Layers

The Layer s browser allows a fast display and switching of layers without using the Colours dia og.
Thismodeless did og is displayed as a configurable Dockable window containing alist of all the
layersin the design. The checked layers are currently visible in the display window.

Layers b4
2
7| Silksoreen Top
7l Top
B Paste Mask Top Floating
[ Solder Mask Top Docki
X Docking
‘wires Top p—-—
: Auto Hide
B Fin Hames _.u b
7| Ground Hide
JI1 Inner 3 All Layers On
gl | !nner 4 All Layers Off
7| irrer 5 o
71l Irrer 6 This Side On
71l inner 7 This Side Off
| lnner 8 (% Switch Displayed Side
V| Power Set As Default Track/Copper Layer
7|l Bottom Show Item Layers
V| Silkscreen Bottom Set Toggle Layers...
Solder Mask Baottom
. Paste Maszk Bottom §%  Technology T
[ /ires Bottom Colours
. Pin Mames [Bottom] ﬁ Load Colours
7|l Documentation
Lo B Save Colours
|l Comstruction Lines
— - #  world View w
lMI Show Pick ’
@ Component Bin B
Areas V] |V 5 o I
Connections: V] [ i AR,
Constucts & & i<e  Part Browser
Copper: V] [ ir1 DRC Errors Browser
Padz [V [ @h Find Bar Ctrl+F
Routing:  [¥] [ i Colour Files
Templates:  |V] |V

"% Rules Spreadsheet

From the context menu you can aso select options from the context menu. These further enhance the
selection of layers and layer combinations.

Switch Displayed Sideis used to switch to the set of layers for the opposite side of the board, e.g. All
Top or All Bottom. Thisis also available as acommand from the Run Command option on the Edit
menu.

With an item selected in the design, the Show Item Layer will be displayed. Y ou can then switch off
all other layers other than that one.

Double-clicking on one layer name will switch off all other layers.

Thelist at the bottom of the context menu contains other dockable bars that you may wish to use. If
you click on one of these, it will become visible and replace the Layers On/Off bar. Thisalows you
to use a dockable areafor just 2 bars (for example) and keep replacing them with the next bar you
wish to use.
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Find

The Find item browser is available as a dockable bar. Using the shortcut key <Ctrl-F>, you can find
and select design items using the drop down list box.

Find (42 items found) x

®  EYDE @RE
=

et

Area

Attribute Position
Compaonent
Connection
Copper

Doc Symbol

Crill Size

Error

Favourites
Footprint

Group

Item  [by attribute]

Line Style

Mounting Hole

Fad [by name] g

Pad [by net]

Pad Style

b Pait -
Template
Testpaint
Text Style
Track Style
Wia

“wire

The dialog presents you with alist of items from which to choose.

Thelist will show named items of the selected type in the design. In the example above, components
are shown. If theitem type does not have names (e.g. Copper) then alist of nets containing items of
the chosen type will be shown. If theitemtypeis Errors, alist of the possible error codes is shown. If
theitem typeis Attribute, alist of the used attribute namesis shown (see below).

Click on anamed itemto find it in the design. It will be highlighted (or optionally selected) and
optionally centred in the display window. If thelist containsalist of nets, click on the required net or
use <Search entire design>. Thefirst item of the required type on the chosen net (or entire design)
will be found.

On the browser bar are two additiona sets of icons. The set on the left side are permanent and are
used to find components, Netsand X,Y positions. The second set on theright side isitem sensitive
and are not enabled for every item type.

ﬁ:d {42 items found)
\—>‘ H NOE (@ l_l

Net l_]

The ‘pin’ icon on theleft hand sideis for ‘latching’ thisbrowser if ‘floating’ and is discussed bel ow.
The three other icons are for Finding the First item inthelist, Finding for Next item and Finding
for Previousitem.

Once items have been found (using any conditions from the Filter options, if filtering), the Find First
will then start the search on thefirst item. Next and Previous will toggle through the list of found
itemsif thereis more than one item found.
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The Find context menu

From the Find Browser you also have options available on the context menu to find and display

found items.
Find (42 items frem-d I
Floating
) E Docking
Auto Hide
DRIMNE Hide
DRIVE
Feedback Include Default Nets
GND Select Found Item
High_zpe
Low_spee ZI Flash Found Item
MOl
NO4 Centre View on Found Ttem
W05 rourf
N7 ZI Add Found Item to Favourites
MOg
M09 Refresh Find Bar
MNOE
NOTg Count Found Items

rinan *%  Select All Find Ttems

Use Filter >> | | *;.  Selact Visble Find Ttems Crr+A

Remove Highlights

Deselect Al

& wiarld ViAo ar
The flashing of itemsis controlled by the Options dialog and Display page.
Options - Find @
Design Backups Action On Found kem Finding Mets
Display
Edit Track Select k Include Default Nets
Edit Shape Flash It
File Extensions Certre View On It Finding Ermor Markers
il ] Allow Find Under Sliding Bar Include Locked Emors
General

In-Place Mames

Add To Favourites List

[ Cnty List Emors In The Design

Int ti

nteraction Flashing kems Finding Drill Size

Move

Macros Flash For: seconds Use Drill Table Units

Multi-Screen
Online DRC
Resolve Net Names

Schematics Search

Variants

Track Length Limits (®) Al Pages Search In All Variarts
Warnings (O Open Pages
(O Cument Page Favourites List

Maimum ftems In List:

The Item Filter in Browser Windows

Some of the browser windows have a Filter mechanism so that item searches can be made on
specified criteria

To usethis option, click on the Use Filter or Change Filter button if you want to further define the
search criteriaand reduce the number of itemsto find. If the button has the text Change Filter, then a
filter is currently being applied to the list. When the button is selected a set of extra filter controls will
appear to use, these are detailed below. When the Hide Filter button is selected, thesefilter controls
will disappear.
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Check the Filter Names checkbox to enable the name filter control. If the Find list contains alist of
named items (e.g. components) or net names, type the filter string containing wildcard characters ™"
and '? into the control underneath the Filter Names checkbox. Use the drop down list to obtain filter
strings previously used for thisitem type. When the filter string has been changed the Apply button
will be enabled. Press Apply to apply the filter string to the list of names.

Filter Mames

Attribute:

<Component Height> -
l52 | matching w
2mm
Layer:

<Through Board: v

Further filtering of items can be done using an attribute condition. Check the Attribute: checkbox to
enabl e the attribute condition controls. Use the dropdown list underneath the Attribute checkbox to
choose the attribute name you wish to use. Next use the | s dropdown list to select the type of test to
apply to the attribute value. Then, in the remaining edit box, type in a string representing the
condition to test against.

Press Apply to reduce the items to be found to items that satisfy the attribute condition. The attribute
filter applies to unnamed items as well as named items.

The ‘pin’ status of Dockable bars

The pin on some Dockable barsis used to show whether the diaog is latched or not. In an unlatched
status (shown in the picture below but only applicableif ‘floating’) once an item is selected from the
list, the didog dismissesitsef. If the pinislatched, the didog is persistent and always displayed until
closed by you.

Find (42 items found Find (42 items found
¥ kIS [ S
Auto-hide Dockable Windows

All dockable windows, such as World View, Layers etc. may be switched to be an Auto-hide
window. This meansthey can still be docked but now you can also make them docked but visible as a
button to the side of the Pulsonix framework (see bel ow — this exampl e shows three windows docked
on the right side of the design area). When you hover the mouse over one of these buttons, the
appropriate window ‘slides’ into view ready to use.
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Find (75 items found) - 31X E
Component - |E
o
e
8

s1013 040 153

There are three small icons aong the top of this window, (moving left to right) these indicate adrop
down context menu (also available as a context menu in the window by right clicking the mouse), a
pinto enable the diaog to be sliding to conceal it or docked to be permanently displayed, and a Close

button to dismiss the dia og altogether.

Find (75 items found)

ol

Jubisaq &g

Component

Docking Indicators

When running the latest application ook, docking indicators appear to show the potential dock
positions which can then be chosen by releasing the drag with the mouse pointer over the appropriate
indicator. The docking indicator is different when over an existing docked window.

| ?, { N
) 4 4
\ =

To reposition adocked window, press and hold down the left-hand mouse button on the window title
bar border and drag the window frame to the desired docking indicator. Any of the four ‘ outside
indicators will alow the window to be docked. By dragging it over the centre indicator, it will be
added to the existing window as a new tab.

When used on a dockable window it looks like this:
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Window  Help -

dlaehaall MhElmEs aume el

L]
e

Outside the main docking indicator are four other position indicators. These show that the window
can be docked to the adjacent edge of the design area of main Pulsonix framework.

Attribute Editor

The Attribute Editor option presents dl the attributes in a design (or library) ‘ spreadsheet style' table,
thisis available as Attributes... from the Edit menu, or the Attributes button on the Libraries
didog.

2 e )
Attributes of.  Components - oK
‘ Apply |
Name | PartHame | Family| <Spice c Category Mfr ~
c1 c Generic| C = i
c2 489D106X00 | C/489D-] 100nF Capaci Vishay [Add Hamne... ]
CONN1 DIN&1612-PL Connectori [T, |
PL1 3WP Connector/ b
PLZ TP Connector] [Delete Name |
PL3 26WDP Connectori :
PL4 26WDP Connectori L N
PLS 3WP Connectori £
a1 BCX20 Transi: | Delete
a2 BCX20 Transi 3
R1 R Generic 0.2pF i Copy Tags
R2 R Generic| 0.2pF i
. Copy
R3 R Generic| 0.2pF
R4 R Generic| 0.2pF i [ Paste |
RS REC L4
R6 R Generic| 0.2pF [ Reven
R7 R Generic| 0.2pF ‘ e |
RE R Generic| 0.2pF e
RS R Generic 0.2pF i [ e |
R10 R Generic 0.2pF i —
RT1 R Generic 05pF i [ coous... |
swi SPOT Generic| Generic/Sw Export..
Ul DI74ALS25 | 74I74A Logic/Mux-  Fairchili 4
Uz DM72ALS2S | 74744 Loaic/Mux- - Fairchil ™ \Saveﬂolumm_
L P — 3
A

At thetop of the didog, choose the type of item from the drop-down list. The types of items available
will depend on the type of design or library from where you have invoked this dial og.
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Down the right-hand side of the dialog is a set of buttons that allow you to modify the attributes.

The remainder of the dialog is occupied by a grid or table of the attributes currently in the design.
Cellsinthe grid are coloured depending on their 'stat€, indicating for example whether a particular
item has the attribute defined but empty, or defined but hidden, or defined and visible.

Unlike other dia ogs, the Edit Attributes diaog can be resized to allow you to view more attribute
information in one go. The size and position of the dialog will be remembered for next time.

Editing attribute val ues can be done directly in the grid, just like working with a spreadsheet. They
can a so be modified using the function buttons provided.

The order in which items are displayed in the dialog can also be changed. Clicking on the column
heading will sort the grid by the values in that column. For example, clicking on the "Name" label at
the top of thefirst column will sort the grid by item name (this isthe default sort order).

The buttons down the right-hand side of the dialog provide you with tools to edit the attributes and
their values. Some buttons may only be enabled if appropriate cellsare selected in the grid.

Add Name will add another attribute name (Attribute) to the grid, alowing you to create a new
attribute to use for attributes be added to itemsin the design.

Attribute Name @

Enter the attribute name to be used for the new column and press OK. An error message will appear if
you enter an attribute name that aready exists. Otherwise, a new column will be added to the grid,
with the new name shown in the heading row at the top of that column.

Use Rename/De ete Name to rename or del ete an existing attribute name.

Edit Values will open ancther dialog, alowing you to edit the value of the attribute in the selected
cells. If more than one cdll is selected, and the contents of the cellsare different, the attribute value
displayed will be the special value "<Different>". Otherwise, the current value of the sdected cdlls
will be displayed for you to edit.

Attribute

()
Walue: 100nF Ok
Cancel

Substitute Attribute...

Edit the Vaueto contain the text you want, and press OK. The grid will be updated to show the new
valuein al the selected cells.

Delete will remove the attributes from the selected cells.

Aswell as entering values directly, you can aso Copy and Paste va ues between cells (or ranges of
cells) inthe grid. For example, to apply the value in one cell to anumber of other cells, start by
selecting the first cell and pressing Copy. Then select the other cdlls (hold the mouse button down to
select arange of cells), and press Paste. The same value will be pasted into all the selected cells.
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Use the Revert button if you have accidentally modified the wrong cells but don't want to cancel the
whole diaog. Pressing Revert will return the selected cellsto their original vaues, leaving other cells
untouched. This button will only be enabled if one or more of the selected cells have been modified.

Copy Tags check box

It is possible to copy and paste val ues to and from an external spreadsheet g [lmienamecy)
application such as Microsoft Excel perhaps to take advantage of the advanced Delete Name
features of a dedicated spreadsheet application. By default, the Attribute Editor

adds embedded tags (<SUNDEF$> and <$VIS$>) in to the copied text to [ Ed. |
convey additional meaning for the undefined and visible attribute states and Resst
these will be visble when pasted in to an external spreadsheet. Text containing 7| Cony Tags
these tags can be pasted back into the Attribute Editor and will be interpreted
appropriately. If you want to copy just the text without the tags you can

uncheck the Copy Tags option, but if you paste the copied data back into the
Attribute Editor any 'visible' and 'undefined' information islost. Note that
pasting a compl etely empty cell value from an external spreadsheet into an
Attribute Editor cell will set that attribute to a 'defined but empty’ state.

Viewing the Design

With the fast redraw properties of Pulsonix and the bitmap graphi cs image used there are a number of
methods of moving around the design and zooming in and out. Y ou can use Menu commands,
Shortcut keys, the World View, and the Mouse Whed button (if available) to achieve the same
results.

As discussed previously, the World View can be used to quickly locate known items or areas within
the design. In normal design practice, the Zoom options will be required more often than not to get
into detail of the design rather than into new locations of the design.

For this discussion we have concentrated on the primary objectives; zooming in and out quickly on
the design using the most accessible methods.

Mouse wheel button

The mouse wheel button has been described in the previous section but briefly to reiterate, rall the
mouse whee! forwardsto Zoom In, and roll it backwards to Zoom Out. Click the mouse wheel button
down once to pan once, and click the mouse wheel down and keep pressed for a continuous panning
of the design.

The Zoom and Pan shortcuts

To zoom in and out using the default shortcut keys press <Z> for Zoom In At Cursor and <U> for
Zoom Out At Cursor. These keys will zoom in and out respectively to the current cursor position.

To zoom to the design extents (Zoom Extents), including the board outline and components (and
also including any other design information such as page border etc.) use the <A> key.

To Frame into a design area use the <F> key, click and drag an area around the items required.

The Standar d toolbar also shows some of the most commonly used design view buttons. The View
menu contains most of the commands available except for Zoom in (to design centre) and Zoom out
(to design centre). These can be obtained using the Shortcut Keys dialog on the Tools menu and
should be assigned to keys.

The default Standar d toolbar contains buttons for the most commonly used view commands but can
be customised to suite your own needs.
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& &
View Zoom Out
extents Zoomn
Yiew Frame

selection view

The Pan function is available on the <P> key or the middle mouse wheel button. The screen will pan
and centre to the current cursor position, and keep panning if the <P> key remains pressed

View sdlection dlows you to seect an item(s) and view just these in the design window without
having to accurately frame the window around them.

You also have the View Board and View Actual Size options. View Board issimilar to View All but
it allows you to frame into just the board outline arearegardless of any other design items outside
these extents, for example a page border would not be included in the view unless inside the board
outline! There is no shortcut key assigned by default to this option. View Actual Size will enable you
to visualise your PCB designs at ascale of 1:1 if this option is selected. Y ou may need to calibrate
your screen before using this. Do this from the Options dialog, Display page and Calibrate Actual
Screen Width. Details about performing this can be found in the online help.

View All can be used to view dl of the design, thisincludes al drawing borders and text outside the
actual board outline. Useful for viewing everything in a Schematic design as well.

Scroll Bars

As part of the Pulsonix framework, scroll bars are dso available for panning around the design. By
clicking the smal right or left facing arrows on the scroll bars you can pan the design in that
direction. You can aso drag the smdl button in the middle of the scroll bars to pan the design.

Scroll bars

/ —
< »
E High speed design L Eval:Processing JE\.I'al:l:n:mnecl:ors @ RoutingDemaol T X

The Scroll Bars can be switched off to make more design space available by toggling the Scrall Bars
option from the View menu.
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Design Item Selection

Select Mode
There are anumber of ways that items in Pulsonix can be picked and selected.

Select
Single select . / /—\_.
. Ctrl-zelect Ctrl-zelect
Ctrl sdlect (modify) Select \ /
o —e

Shift select (eXtend) _ Shift-zelect again

Ctrl-shift select S“'“'S\e'e“ N
The diagram above shows the different modes of selection. Thelighter grey shows the selected
segment.
Single Select

A single click of the mouse will make asingle selection of any item. By selecting another item, the
first selected item will be deselected. Note that the item may be part of alarger entity, e.g. asingle
segment of atrack. If you wish to have more than one item sel ected use the extended sel ect option
(see below). Once a selection has been made, a process or option can be performed on it.

Mouse Drag

A single click of the mouse followed by a move of the mouse but keeping the mouse button pressed
down will enable a'drag' to be performed. Thisis often referred to as click and drag. In Pulsonix, this
will perform a M ove on an item, or with nothing under the cursor or within the picking tolerance, will
perform aframe selection.

If the Ctrl key is pressed before drag, the item being moved will also be duplicated, in thisinstance a
new copy of the item will then be moved.

Control (Ctrl) Select

Using the Controal (Ctrl) key while making a sel ection will modify the selected status of the current
item. This means multiple items can be sel ected whether they are associated with items already
selected or not. Using the Ctrl key will toggle theitem to be selected or deselected.

Extended (Shift) Select

Use Shift select to increment the selection to the whole entity. This could be the complete net on any
single page in Schematics, or the complete connection/track for al visible tracks on the net in PCB, or
Component if a pad has been selected. By keeping the Shift key pressed and sdlecting the item again,
the selection is further increased. This can be shown on atrack that spans more than one device. The
complete 'net' for the track would be selected.

Some exampl es worthy of note for extended (shift) selection are; for any completely selected cutout
using Shift will select the whole shape, and for a completely selected copper shape associated with a
template using Shift will select all copper shapes on the template.
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Ctrl-Shift Select

The Ctrl and Shift keys together add to the selection and increase the sel ection to the complete item.
Y ou might usethisif attempting to select two track paths for tracks on different nets.

Path Select

An option on the context menu in select mode allows you to select all segmentsin a shape or atrack
path between two selected points. If the selected points are in the middle of segments, they are split.

| Select >| Frame Select
Edit 4 Palygon Select
% Cross Probe |f§ Select Path
* p
Select Al Visibl Chrl+a
(:1? e *b el isible i
Select all
¥ Tvpe Coordinate... = [g Slec
Auto Select
45 Type Offset... Shift+= F o Seles
Change Angle To > ig Reverse Laver Order Al+P
De, Rotate By 90 R ) Set Coordinate Qrigin
% Rotate One Step Alt+R | ) Set Relative Origin Shift+x
0 i M )
o | Gy 'ﬁ Select Previous
Lock
&) Lor ‘E‘ Seleck Mext M
Change Style... 5
Change Testpaint... % Deselect Al
et 3
Components!Symbols 3

The path select mode can a so be accessed by simply dragging aong the line or track segment
(provided you have this mode enabled in the Options dial og).

The process for inserting segmentsis to drag a ong a segment which selects part of the segment, and
then drag the selected segment to create a‘top hat’ shape as shown below.

— |

) —— )

If you wish to sdect more of the shape, then simply drag further along the shape. Once the drag has
been initiated and the shape segment picked up, the mouse movement will mimic the shape of the
segment without having to follow it accurately.

If you don’t want to drag to select the path, the Select Path option can also be used from the context
menu.
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Possible usage
Uses of this could include:

e Dragging segmentsin atrack or line shapeto insert a“‘top hat’
e Unrouting atrack between two points

e Necking between two points (using the Select Path command followed by <S> Style to change
the segment thickness)

e Changes layer between two points

Other Selection Mechanisms
In addition there are a so modes that can be accessed using the mouse:

e Double-click selection/editing
e Frame/Polygon select

o Auto-select

Each of these modes adds its own functionality to give you more control over item picking in the
design.

Double-click Editing

By using double-click on an item you will automatically enter the edit mode. On Schematic
connections and PCB track items this means the segment selected will be edited so that its path can
be changed. On PCB connections the connection will be converted to a copper track ready to have the
path created. This editing mode can also be used for al other shape based items or line editing.

For al other design items the Properties dialog for the selected item will automatically be displayed,
allowing you to make edits based on the contents of the dial og.

Frame and Polygon Select

Frame and Polygon Select are used to make selections based on areas drawn using the mouse. The
difference between the two modesisthat Frame Select alows you to draw arectangular frame
around items, whereas Polygon Select adlows you to draw any shape to make the selection.

During Frame/Polygon Select you can also use the shift key to select extended items.

Frame Sdlect is used by clicking and dragging the mouse around the objects required within the area.
Thisisthe default mode but if you wish to use Polygon Select, right click in free space and pick the
Polygon Sdlect option from the context menu.

Auto-select Mode

Pulsonix has an active architecture, with the database capable of extremely fast selection. To utilise
this fast selection, you have an Auto-select mode of operation available. Auto-select alows you to
move the cursor over items within the design and obtain instant selection without clicking the left
mouse first. Clicking the mouse key now performs the 'Edit’ function on the selected item.

Cyclic picking

When attempting to select items within a dense area of the design, it is not always easy to pick the
item required at the first attempt. Under these circumstances Pul sonix has a system of picking that
'cycles' through items in close proximity to aid the selection. This alows you to make a selection,
then toggle through the design items adjacent to it until you select the item required.
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The keys used for the commands Select Next and Select Previous can be user defined but by default

the Next command is set to <N>, the Previous command is not set by default.

Configurable selection flags

In addition to the ability to select the next and previous items in the design using cyclic picking,
Pulsonix also contains a mechanism for enabling and disabling design items. This mechanismis

located on the Colour s dialog alongside the Displayed selection.

Colours - Attributes

Layers
Elec Shapes
Doc Shapes
Pads
Boards & Areas
Vias
Text

g Attributes
Hiahliahts

e )

<30 Package=

- Layer

Displayed

Selectable

Colc

Top

Silkscreen Top

m

Solder Mask Top

Paszte Mask Top

Fin Names

Coating

Resist

Inner1

i

By making a selection in the relevant check box, you can make individual design items selectable or
not.

'Latch' Mode

Latch mode is a mode of operation that allows atoal to be pre-selected (latched) and applied to many
itemsuntil it istoggled off (unlatched). For example, the Rotate mode can belatched down and
rotations applied to many componentsin the designin turn.

To exit latch mode, you can either select the option again to unlatch it, or pressthe Esc key on the
keyboard to return to Select mode. Y ou can also use the Cancel option from the context menu after
right clicking the mouse.

Context menus

The right mouse button can be used extensively throughout Pulsonix to reveal context menus, these
are aso known as shortcut menus or pop-up menus. These menus can be accessed during an
operation or by direct selection using a ‘right mouse click’, each menu has a set of relevant
commands in ‘context' for that option.

Once familiar with the system, you can access the context menus by right clicking on an item rather
than left mouse clicking to select and then right mouse clicking. By right clicking directly, you can
select theitem and display the appropriate context menu.

Select 4
[ Ede M % cut CerhX
i Cross Probe Copy Ctri+C
S Move Paste Ctrl+V
@ Enable Nudge HR Duplicate Ctr+D
¥ Type Coordinate... = Reoleat e
£ Type Offset... Shift+= | 3 Delete Delete
i;‘.:-J Scale 7 Unextended Delete Ctri+Delete
B Lock e Extend Delete Shift+Delete

Change Style... S

Change Shape Type...

e
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The exampl e above shows the contents of atypical context menu, this one fromthe pinitemina
Schematic design. Once displayed, the context menu will remain on the screen until an option from it
is selected or the <Esc> key pressed. The menu options are selected using the left or right mouse
button.

Design Settings and Options Dialogs

Pulsonix isaflexible and efficient system that can betailored for use by both occasional and full time
users dike. There are many aspects of the program that can be customised to suite your own way of
working, thisincludes many of the options and features.

The Design Settings dialog

Design based options are defined on the Setup menu in the Design Settings option.

Design Settings - Maming @
i Defaults it Force To Upper Case Name Options
Area | Component Names | Case Sensitive Pin Names
Attribut
. rhke Gate Names Numeric Gate Names
Bitrnap
Board Net Names Case Sensitive Drill Size |dents
Component Part Names
Construction Line Fin Names
Mame Ranges
Copper Test Point Names .
Di . Range Start: [
imension
Dimension Units Defaultt Net Names Range End: 1
Doc Sh Name Stem:
acohape X ¥ Range Separator:
Embedded View Number Width:
Error umber Width: 0 ltern Separator:
Layer L Example:  U1,U[3-6]
Mounting Hole
Net Fin Names
Component to Fin
Met Class Mame Separator:
Origin

The Options dialog

Much of the main option customisation is done through the Options dia og on the Tools menu with
some set-up through the Folder s option. These are generally options on the tool s themselves, such as
being able to set the editing angle of the lines etc.

There are subtle differences between the Schematic and PCB Options dia ogs but these relate mainly
to the Track/Connection editing functiondity and general PCB functionality, such as On-line Design
Rules Checking and M ove (because of Component Pushing etc.).
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Options - General @
D.ES\QI"I Backups Mouse: Default Units:
Dlsplay Drag Sensitivity: @ Imperial ) Metric
Edit Track
r Short Lor Reset
Edit Shape D g L Undo
File Extensions .
Find Zoom: Number Of Levels: 50 <
& m Zoom Sensitivity: [] Reversed Mouse Zoom Help-
In-Place Names Low High
gl Besat .
Interaction D ] Aways On Top
mnve Pan: Libraries
acros ity Reversed Mouse Pan
Multi-Screen Fan Sensitvty: [ Floating Manager
Online DRC Low D High Beset Close Dialog On Edit
Resolve Met Names
Track Length Limits Relative Coordinates Screen Print
Warnings Show relative coordinates in dialogs when used 7] Always Print in Black
Cursors: Recent Files on File Menu
20 |2 ertries
Style:  Standard - Snap Cursorto Grid
(Note : Needs program restart to
Use Modal Cursors lake sffect)
Back Annotation: Dialog Grids:
" i v i 7
Do you want pin swaps to alter schematic connections? ] Edit on Double-Click orly
(@) Never (Always swap pin names)
) Aways Environment Variables
Orly if Pin Swap Group is:  (7) Postive () Negative Substitute Character: %

The tabs are set out so that they are grouped by logical areas of functiondity. The General tab
(shown above) is used to set Pulsonix system type information for example.

More detail ed information relating to setting up user preferences through the Options dialog will be
discussed later on in each section of the manual relaing to particular features.

The Properties Dialog

Each item inthe design contains a set of characterigtics that can be viewed or edited using the

Pr oper ties option. Some items within the design are made up of several parts, each of whichis
individudly selectable and have its own properties that can be viewed. For example, a Schematic
Component might contain a number of terminals (or pins), some lines that represent the symbol shape
and some text. The terminals will aso have their own properties, such as shape and size etc.

In addition to item properties, there are also Design Pr operties and Document Properties. Design
Properties are used to show design based information, such as Attributes and the Associated Parts.
Document Properties shows general statistics about the current design being edited.

Design item properties can be viewed by selecting the item and clicking on the Properties option
from the context menu. The example below shows the Properties of a bus item.
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Properties: Bus - Bus [r= I@

| Seqment | Bus | Bus Attributes |

Line Style:  Bus - 1=

Width: 50.00 Length: 1050.00 g

Allowed Mets:

ADDD
ADD1
ADD2

Allowed Mets Range:
ADDID:9] - Apply Range

Y ou can dso select theitem and click the shortcut key <I> (thisisthe instaled default but can be
changed).

From the Properties diaog you can view detailed information about the item selected and can aso
useit to make changes, such astheitems name, its rotation/mirror status (if relevant), etc. Magjor item
changes can also be made, such as a change to the footprint style from DIP to surface mount for
example.

Multi-ltem Properties

The Propertiesdialog is dso capable of changing multi items of the same type. Only items of a
similar type can show their Properties together. If the selection includes dissimilar items, Properties
will not be available.

The example design over shows the selection of multiple gates of aPart but one of the gatesis
rotated. All of the gates belong to the same device (U1) and all have different Positions in both the X
and Y direction. In the design, only one gate has a different X position becauseit has been rotated, as
shown by the Angle. The Y position would be different because they are placed in aline. All other
details are the same.

Ul.d
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From this dia og you could now make all the gates the same rotation by changing the Angle: to a set
value, and change their Position: inthe Y axis so that they were all aligned vertically with each-other.

Properties: Gate - Comp Attributes = @
Componert  Nets on Pins Comp Mftibutes  Vault  Groups
4 Name: [JLocked

Angle: [ Mirored Scale:

Part: 483D 108%0010C1 | | crange...

[] Description: |CAP 483D 16V TANT CASEC

[ Pat Family: [C/483DC | [ Akomate..
[ Footprint: [ Specify Footprint:

BEAD 0.6mm
[ Symbal: |C polarised2 —

[1Pin Names [ Pin Logic Names

Once this was done, the <Different> indicators would show avalue. This would be reflected in the
item changed in the design.

Attributes

Another use of the Propertiesdialog is for adding attributes to design items. From the Attributestab
you can assign an éttribute name and val ue, you could add a <Hyperlink> attribute on the Comp
Attributestab for example.

Properties: Gate - Comp Attributes = @

[T] <Part Family>=74/74AC/74AC11000 New...
[T =TI

Y ou can aso opt to show the attribute on the item by selecting the check box on the left of the
attribute name and value.

Comp Attributes
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Chapter 3. General Utilities

Undo/Redo

Pulsonix contains unlimited multi-level Undo and Redo capabilities for use through the product.
Undo can be used to reverse the last operations that have been completed. Undo can be used
sequentialy to undo more than one operation. It can also be a useful and flexible tool to interactively
try different iterations of an operation, manua routing for example.

If you uselots of Undo levels, thiswill use up your memory. In this case, you should either install
more memory or restrict the number of Undo levels.

Undo and Redo steps are only available back to the maximum number of levels set. Not all operations
are available to Undo/Redo, alist of unavailable operationsislisted in the on-line help under Undo.

The number of Undo levelsis set up in the Settings menu under the Options function and General

tab.

Options - General @I
Design Backups Mouse: Default Urits:
Display . .

I @ | | Met

Edit Track Drag Sensmvlty. - mperial fic
Edit Shape shot ] | Long | Heset | Undo
File Extensions Mumber OF Levels: 50 1=
Find Zoom umber vels: 5

» m Zoom Sensitivity: Reversed Mouse Zoom Hao:
In-Place Names Low [} High | Resst | Bhurme Min Tan

With any Undo level set, say 4, when the fifth Undo step is required it will overwrite the first
operation in the Undo buffer that isthen lost. So care needs to betaken if using restricted levels of
Undo.

Using Undo and Redo

Undo and Redo are invoked using the standard Windows shortcut keys <Ctrl-Z> and <Ctrl-Y >
respectively. These have been defined as part of theinstalled set of default keys but can be changed if
required; these are also available on the Standar d toolbar as buttons. Redois only available once an
Undo has been performed, until then, it remains on the menu but is greyed out as unavailable.

Interactive Operations

Overview

During operational use of Pulsonix there are a number of interactive operations that allow itemsto be
moved, rotated, mirrored .and edited. The following sections cover this collective set of features and
describestheir use and how to set their mode of use where applicable.

Moving Items

There are two methods of moving objects in Pulsonix. The first and most widely used is the drag and
drop methodol ogy, for use when an interactive move isrequired. Thisis modelessin that it can be
used without a mode sdlected. The second method is the M ove mode. This can be accessed from the
Edit toolbar button and from the context menu. It alows you to move items with the mouse button
left up.
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By clicking on any item in the design you can use click and drag to move that item. Depending on
how much of theitem is selected depends on what is moved. For example, if asegment of ashapeis
selected and dragged, the segment will be 'stretched' until released. If the whole shapeis selected, the
whol e shape will be moved to anew location. Components are a special case for this type of move.
When a Component is selected and regardiess of how much of the Component is selected, the whole
Component is moved. The Component is made up of individua entities 'grouped' together to form the
Component library shape, thusis acts as a complete unit when moved.

The alternative methods for moving items are to select theitem first and click the M ove button from
the Edit toolbar, or M ove from the context menu. Once in Move subsequent options are the same.

Y ou can dso use Move in Latched mode. This means that Move can be selected from the Edit
toolbar first, and then applied to items within the design. This mode will be retained aslong at the
Move button islatched. This option can be unlatched by sdlecting ancther option or by selecting the
Select button or by pressing the <Esc> key.

l‘\} When in any move operation, asingle click of the mouse will release theiteminits
LN current location. During this operation amodal cursor is displayed (this must be
switched on in the Options dia og and General tab).
During any move operation the context menu can be accessed to provide additional options for use,
for example, Rotate, Mirror, Layer, Style etc. The options available depend on the current
application and the item the Move is being applied to.

Cancel Mave
Finish Here:

¥ | Type Coordinate... =

4% Type Offset... Shift+=
Change Angle To 3
0% Rotate By 90 R
| Rokate Cne Step Al+R
o0 Mirrar M
Optimisation Mode »

Optimal Position

Optimal Rokation

Force Yector
. A . . Use Mo Grid Shift-+1
e[ Optimise Selected Mets Shift+L
Use Working Grid — Shift+W
() .
«M| Mext Footprint | w | Use Component Grid

Free Angle Adjoining Segs
Use <Track> Grid
Auko weld Mow

Use <¥ia> Grid

Push Mode L Use «Testpoint  Grid

»

Display Grids Ctrl+G
H Grid Step...
[ change g M e . Blt+G

Fush Direction

Spring Back,

The context menu above shows typical functionality found when in the Move option. This exampleis
for the M ove Component option.

When using Move, a Grids selection is available from the context menu, please refer to the next
section headed Grids for more information.

Line segmentsthat are Mitred or Curved can also be moved but will retain their size and make the
adjoining segments each side dynamic. To edit or move aMitre or Curve you should use the edit
facility. This can aso be accomplished by double-clicking the mouse on the segment to be edited and
then dragging the segment to the required position.
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Mirror

The ends of straight line segments and cornersin general on open shapes can be moved by selecting

the end of the line and dragging it.

A small circle appears at the end to indicate that it is the end segment that has been selected. From
this point you can drag the lineitem to resize it.

Mirror can be used on most items within the design including connectionsin Schematics. It is
available from the Edit toolbar, on the <M > key from the keyboard as a shortcut, and from the
context menu when an item is selected or being moved. Mirror is dso available from the context
menu within the Item Properties dialog for some items. It is not available for all selected designitems.

Mirror can also be used as part of M ove. During the moving of an item Mirror can be selected from
the context menu or from the keyboard using the shortcut key <M >.

Mirror in Schematics

Within Schematics, Mirror will flip a Component or Documentation Symbol using the centre of the
symbols bounding box as the axis point. Text in Schemati cs cannot be mirrored.

When used with connections, Busses and Shapes within Schematics any dynamic segments can be
mirrored across to their opposite diagonal point. This applies to any two segments but doe not apply
to more than two segments or less than two segments.

B

Mirror in PCB

When used in the PCB editor, Mirror hasthree effects. Thefirst will flip the complete Component,
Documentation Symbol and Text to the other side of the design (if the alternative opposite sideis
available). When surface mounted components (with surface mounted pads defined on a surface
layer) the pads will also be mirrored to the other side of the design automatically. The second effect
will work on whole design shapes and will mirror the shape on the same layer. The third mode will
work on any two dynamic segments.

Mirrored Components

Components and Documentation Symbols are mirrored around their Component origin axisto
maintain their position. The diagram below shows how the Component will look after rotation but has
been moved over to the right for clarity.
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The axis points would actualy be coincident once mirrored.

o]

Where whol e shapes are selected, the shape is mirrored about its origin. This would be the pick point
of the shape; in the example bel ow the axis would be the edge of the shape.

Axiz point
zhape Mirrored to Here

Where two dynamic segments are being edited, the segments are flipped to their opposite diagonal
corner. The two examples below show the track segments flipping, and the dynamic segments of a

shape flipping.
0O O
0O
0O O
O O

us v

Mirror can also be used in Latched mode. To usethis, select the Mirror button from the Edit toolbar,
and apply it to each item selected. Y ou must deselect the option by selecting the Select button or
another option before Mirror is unlatched.

L\ﬁ When used in this mode, amodal cursor is available.
I

Rotating Items

Rotate can be used on most items within the design. It is available from the Edit toolbar, using the
<R> key as a shortcut, and from the context menu when an item is selected or being moved. Rotateis
also available from the Item Properties dialog for some items either single or multiple items of the
same type (it is not available for al design item types). Thisis particularly useful if a number of
components are sel ected for rotation to the same angle, for example.

When moving an item, Rotate can be selected from the context menu or from the keyboard using the
shortcut key <R>. For ease of use, rotation steps can be taken from the context menu as steps of 90
degrees, or Rotate One Step to rotate by 90 degrees.
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Rotate can also be used in Latched mode. To usethis, deselect everything and select the Rotate
button from the Edit toolbar, and apply it to each itemin turn. Y ou must exit the option by selecting
the Select button or another option.

% When used in this mode, amodal cursor is available

Rotation steps can be defined down to 1/100,000th of a degree, thislevel of precision alows accurate
rotation of items when using polar/radia grids. The precision and rotation unit type of Degrees or
Radians can be defined from the Settings menu under Angle Units on the Unitsdiaog.

Units @
Length Units:
@ Imperial.  thou -
Metric: T
Precision: 1 =
| Trailing Zeros

| Rounding Indicator [+4-]

Angle Units:

@ Degrees Fladians

Frecision: 1 =

| Trailing Zeras
| Rounding Indicator [+4-]

[ oK | Cancel |

When using the ratation modes, the setup of the angle for which items useis defined from the Tools
menu and Options. From the I nter action tab use Rotation Step to set the default rotation step of
any item rotated.

Rotation steps are aways defined in an anti-cl ockwise (Counter-clockwise) direction but can be
defined in a clockwise direction by specifying the rotation step as a-ve (negative) number, e.g. -90
(degrees). Normally the rotation steps would be specified as a positive number. Rotation steps can be
specified in any value or part value by typing in the number required.

Type Rotate Option

During M ove, you also have an additiona rotation option; Type Rotate. Use this to rotate the current
selection about a particular point and by a specified amount by typing the values into a dia og.
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Type Rotate @
Fotate About:
¥ 00 Tvped Coordinates Cancel

@ Selection Origin

Y. 00
Selection Centre
Get From Clipboard Coordinate System Origin
Relative Origin
Ealar Grid Origin
Fatate By Angle: 450 Polar Fotate

Distance From Qrigin: 0.0

If used in Move, therotation is applied to the selection in itsoriginal position unless you are adding
thefirst item. Thisway you can position subsequent items rotated relative to the first item added.
Alsoif you are usng Duplicate or Apply Layout Pattern, you do not have to use Cancel Move
before rotating into position.

Check the Polar Rotate box to change the two edit boxes to accept an Angle and M agnitude 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 originto
therotation point is equa to the required magnitude.

Angle: 330 /| Polar Rotate
M agnitude: 0o
Polar Rotate

Check this box to change the two edit boxes to accept an Angle and M agnitude to define the position
of the selected items using absol ute polar coordinates applied about the rotation point. The selected
items will be rotated about the rotation point until their originis 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

Thismodeis avail able from the Select M ode context menu. For a selected component(s), you can
choose to Rotate About from the context 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 alows you to enter the Rotate One Step latch mode operation and lets you pick the point
that you want to rotate the selection about.
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Special cases of rotation
Bus Terminalsin Schematics

The 45 degree line emerging from abusis called abus terminal. Thistermina can be setup to be
always Up or Down (and Left or Right on horizonta busses) but can never be mixed to show both Up
and Down (and Left/Right).

U
Daven

Bus terminal

Bus Connections Left  Right

The default direction of the busterminasis set in the Design Settings diaog, under the Defaults tab.
Once a direction has been set and a bus terminal used on the design, the direction can be changed
using the Rotate option.

Readable Text in Schematics

Readable text is covered later in this manual but needs a special mention here. When any item
containing text or any text itemis rotated in Schematics, the design can be setup so that the text is
always readable from the bottom or the right of the design page. If the text item isrotated further than
an angle that makes it unreadableit is automatically rotated back to a readable state.

Thismodeis set in the Design Settings didog under General and is defined setting the check box
under All Text to Adjust To Readable Orientation.

Grouped Items

Grouped items (from Frame Select, Polygon Select or M ultiple select) can be rotated and done
using the centre point of the group as the rotation origin from where they are rotated. The bounding
box of the group includes any text or origin items aswell asany visible or invisible items.

Design Repositioning

The complete design may need to be rotated during the design process. This can easily achieved by
right clicking the mousein an area of free space on the design. From the context menu select
Reposition Design. You can apply an X and Y positiond shift or just apply a Rotation to the design.

Reposition Design @
Shift By ®  50.00 Y 50.00
Rotate Buy: 0.0

[ ()3 ] | Cancel |

Design Rotation for Output

The complete design may require arotation from L andscape to Portrait for example, to dlow it to
fit on apaper page when plotted. Thisisnot required if thisisthe sole requirement, the CAM/Plot
output feature enables you to plot the design rotated by the smple use of a Rotate Design check box
on the Plot Positioning tab.
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Lock and Unlock

Lock isused to fix design items so that they cannot be moved or edited. Unlock is used to 'rel ease’ or
Unlock theitem following a Lock operation.

It is available from the Utilities menu and the Edit toolbar and from the context menu when an itemis
selected. Lock isdso available from the Item Properties dialog.

Unlock is only available on the context menu after aLock has been performed on an item.

Lock and Unlock can also be used in L atched mode. To use this, desdect all and select the Lock
button from the Edit toolbar, and apply it to each item then selected. Y ou must exit the option by
selecting the Select button or another option.

Model cursors are available to show the current Lock or Unlock mode being used.

When attempting to perform an operation on an item that islocked you are presented with a warning
dialog from where to make a choice of which action to make:

Operation on Locked Items @

Before performing the operation, what do pou want to do
with the locked items?

Deselect them  [DO MOT perform operation on them’

() Unlock them [Perform operation on them |
@ Keep locked [Perform operation an them)]
[ Perform Operation ] | Cancel |

Thisdiaog tells you that the item is Locked but al so gives you the option of continuing with the
operation requested.

By selecting one of the radio buttons, then the Perform Operation button, the operation can till be
performed but is completely under your control. Y ou a so have the opportunity to not perform the
operation, if selected by mistake for example.

Special cases

Importing from other systems

When importing a design from another system using one of the built-in import filters, some items are
automatically locked in place when the design is viewed in Pulsonix. These items can be subsequently
unlocked using the Unlock option.

Track Lockingin the Auto Router

While using the integrated auto router option, you have the ahility to lock tracksthat already exist in
the design and to lock new tracks added by the auto router. Once subsequently using the interactive
features of Pulsonix you can lock or unlock any tracks as norma anyway.

Track Locking

Tracks can be locked in the PCB design editor. This maybe particularly useful when using ‘fanout'
type track patterns on a Component asit will prevent accidental removal of tracks and vias from the
design. If using the auto router, you also have additional control over their removal, see above.
Locking Vias

Vias can be locked inisolation to the tracks that they are connected with. Thiswill prevent their
removal even if connected to tracks that become deleted. Y ou may have criticaly positioned the via
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Cut, Copy,

in the design and allocated it as a Testland. Even with no tracks connected to it, the via still remains
connected as attached to the net.

Paste and Duplicate

Cut and Copy are used to copy and remove items from the design and place in the clipboard, or to
take adirect copy of an item and place into the clipboard respectively.

Pasteis used after items have been placed in the clipboard (from using Cut or Copy) and adds them
to the design.

Duplicateis used to copy item(s) and paste them into the design. This option is used for direct copies
within the same design.

All of these options can be used on al design items. They are available from the Standar d toolbar, as
shortcut keys from the keyboard, and from the context menu when an item is selected. These options
are aso available as menu options from the Edit menu.

As a default, the shortcut keys in Pulsonix include the standard Windows shortcuts where available
but these can be redefined if required.

Cut <Ctrl-X>
Copy <Ctrl-C>
Paste <Ctrl-v>

Duplicate <Ctrl-D> and <Ctrl-drag>

As an additional shortcut method to using Duplicate, you can also use <Ctrl-drag> while making a
selection. Instead of moving an item, the item is duplicated and the new copy moved ready for release
inits new position.

These options are available on sel ected groups of items regardless of whether they are smilar or not.
The same rules apply to groups as for individual items or multiple selected items.

Special cases and rules of operation

Paste/Duplicate into the same design will cause the Resolve Net Names diaog to be displayed if the
selection contains any named nets. If the selection only contains default net names the net names are
automatically incremented to the next available in the sequence while being added to the design. Any
Component names within the selection are also automaticaly incremented to the next availablein the
sequence.
Resolve Met Mames @
Mets in this list aready appear in the target design.
'Check' thaze that should merge with the coresponding
net in the target design. Any 'unchecked' nets will be ]
renamed according to the 'Rename’ settings. Iﬂl
71 DRIVE A Do Mat Ask Me Again
| Feedback Nest Time:
V| GND Ierge Al
V| High_spe Rename &l
VN
JIMOE
VIN019
JIN023 @ Auto-lncrement
J|ND27
VI M028

V| MO44 Suifis
VINO45 -

Selzct ltems

m

Fenamne

Frefix

—— e N Check

[ Mone | [WithOlass: | ¢Mone> *| | [ Uncheck
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Schematics

If the selection contains a portion of a multi-gated device, the unseected gates or unused gates are
added to the Component Bin for later use.

While Duplicate cannot be used across pages, Paste can be used. Selected items can be Cut and
Copied to other sheetsif required.

Items being Pasted onto a page are checked across all pages, this applies to both net names and
Component Names.

Safe M ode

When using Pulsonix in Safe M ode, Paste and Duplicate will not be available if it means adding in
new design items that change the netlist in any way. In this mode, if you wish to change or add design
items you must return to the Schematic design and make the changes there before using Synchronise
Design to make the changes to the PCB.

Copy to another shapetype
When using Copy/Paste on a shape, the shape can be added to the design as a new shape type.

Before pasting the new shape into the design you put Pulsonix into the I nsert Shape mode required
for the new shape. For example, if copying aBoard Outline shapeto a Template shape, you should
copy the board first, then select Insert Template shape and Paste. The new copied shape will be
exactly the same shape as the board outline but will be atemplate ready to be placed. Whilein this
Insert state, more options are available from the right mouse button, change layer, change style etc.

Grouping Items

Items in the design can be grouped together for moving etc. When more than one item is selected, the
Group option appears on the context menu. Selecting this option causes al the itemsto be added to a
new group. If the items are desdl ected and then one of the itemsis selected, all other members of the
group become selected.

L
i —

Edit 3

Cross Probe

Mave

Type Coordinate. .. =
Type Offset, .. Shift+=
Rotate By 90 R

oo 07 5 o O §F

Rotate One Step Alt+R
Mirrar il
Lock

||:IE] Ungroup

Show Met Name Tight Group
E Marne Group. ..

Group

-

!
o

Components!Symbols 3

If the group is to be named, sel ect the group and select Name Group from the context menu.
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Group Name @
Mame:  Groupl hd
Contest: SCM Design Only |L|

/| Tight Group
[ (] 3 ] | Cancel |

Groups can be named and the group and name passed through from Schematics to PCB designs. If the
group isto be translated to PCB, it must be named. Named Groups can be managed using the
Technology diadog and Group Names tab.

Name Tight Context
Groupi v All Designs
Processor (Support) W Al Designs

=<

Groups are created as Tight groups, that is all members of the group act as one. If you want to make
changes to individual members of the group, change the group type to L cose. This can be done by
selecting the group and unchecking Tight Group on the context menu. Any group member when
selected will then act individually. To change back to atight group, select any member of the group
and check Tight Group.

Deleting Items

Delete can be used on almost any item within the design. Some exceptions are detailed in the Special
cases section below. Delete can be used to delete selected item(s), or can be used in latched mode
wherethe Delete option is selected first and applied to items within the design. When used in latched
mode you can only exit it by selecting the Select button on the toolbar or another option.

The Delete option can be sdected by pressing the Del key on the keyboard or by using the Delete
option from the Edit menu, or the Delete button on the Edit toolbar, or the Del option on the context
menu.

There is no confirmation to delete, however the Undo option can be used to recover any deleted
design information, provided an option hasn't been used that removes the Undo levels from memory.

% When Deleteis used in Latch mode, amodal cursor is available.

There are 3 different ways to perform del ete that are relevant to a Component or Symboal, for all other
item types the Delete function deletes theitem.

e Unextended Delete will just del ete the Symbal leaving any connections ‘ dangling’. This can be
used in conjunction with the Auto Weld option in Schematics.

e Extend Delete will delete the Symbol and connections leading from the pins on the Symbol back
to the pin or junction at the other end of the connection.

e Thedefault Delete option behaves as Unextended Delete in Schematics and as Extend Deletein
PCB.

e Thedefault hot key for Delete isthe Delete key, with Shift-Delete for Extend Delete and Ctrl-
Deletefor Unextended Delete.
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Special cases

Schematics

Deleting one gate of a multi-gate Component will not remove the Component completely if one of the
other gates on the Component are till being used. It will put the deleted gate into the Component Bin
as unused. This will happen to each until the last gate of the same Component is removed from the
design, at this point al the gates for that Component will be removed from the Component Bin as
well.

Ul-a
SHF4ACTEEN Component Bin X

1
5 Ul-d
z SMF4ACTAD M
Ul-h >€lz_
]
S
\ Y- UL - SNT4ACTOON
g
1o |

In the previous example shown, if four gates of U1, a 7400 device, are placed on the design, when
U1-b is deleted it appears in the Component bin and U1-a,c,d remain on the design. Finally, with just
one gate left on the design, U1-c say, al other gates appear in the Component bin. When Ul-cis
removed, U1 with al four of its gates are removed from the Component Bin and the design.

Safe Mode

In either of the design editors you can run Pulsonix in Safe M ode (by selecting this modein the
Options, General dialog). This means that the netlist (nets and components) cannot be changed in
that design editor without using the Synchr onise Design option. In this mode, you cannot del ete any
nets or components that would affect the netlist.

Deleting Nets/Tracks

To remove a connection in PCB you must use the Remove From Net option from the context menu
once the connection has been sdlected.

Delete on tracksin PCB has the same effect as Unroute Track. If you want to remove the track and
the connection, you must use Remove From Net.

S L
S} Mark Net H

| Remave From Met I |
o Show et Name

Auto Weld Selection

Add Corner

Edit Segment

[=F] "{- Trim or Extend Segment

Arc 4

Disconnect Con End

% Highlight Selection

= fAdA T Fauvea wibar

These modes can be used when the PCB isin context, i.e. either asthe master when used with
a schematic design or when being created without a schematic design.
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Inserting Text

Single line and multi-line text can be added to both Schematic and PCB designs as well aslibrary
items. The style of the text used in the design is defined in the Technology dialog under the Text
Stylestab.

From the Technology dialog, you can also change the Text Stylesto also include TrueType fonts as
an dternative to the standard ‘ stick’ system stroke font.

Name | Height Line Width Font Underlined
Attributes 50.0 5.0 =System Stroke Font=
%" | Component N: 50.0 5.0 =System Stroke Font=
Errors 50.0 Arial
Header 80.0 Arial

%" | Logic Names | 50.0 5.0 =System Stroke Font=
% | Net Mames 50.0 5.0 =System Stroke Font=
Normal 50.0 5.0 =System Stroke Font=
" | Pin Mames 50.0 5.0 =System Stroke Font=
Table 150.0 0.0 =System Stroke Font=
Table Small : 100.0 10.0 =System Stroke Font=
Title 200.0 200 =System Stroke Font=

The Name is used to define the name of the text style when used inthe design. The Width and Line
Width define the character width used and the thickness of each line 'stroke’ making up the character.
The Font can be defined from the list of installed Windows system fonts and the default <System
Stroke Font>.

Aswith dl stylesto be used in the design it is more efficient to define arange of relevant styles for
Text. Thiswill alow you to categorise the text being added into types, this makesit easier to change
all of atype by changing the style values.

Y ou can dso define text styles as you insert text into the design using Change Style from the context
menu or pressing <S> on the keyboard.

Text Style ==

Mame:  Component Names -

Text Size in Points

Height: 500 z Line Width: 5.0 $

Fant

<System Stoke Font: -

Underline

From this dialog you can change the Size and Line Width of thetext but will also alow you to
change the style name or use the default style name presented to you. The style presented in this
dialog is added to the Technology didog under Text Styles. It can only be edited in the Technology
dialog and not in the Text Styles dialog where it wasinitialy added. This feature isin addition to
adding the text style to the Technology dialog directly as part of setting up your design styles. If using
this method you should aso remember to dter the Technology fileif the styles are required in other
designs. Technology files are described in the next chapter.

In PCB, text that is added to e ectrical layers becomes an electrical 'block’ that is checked during
Design Rules Checking and On-line DRC, and that has its own (Text) Spacing Rules defined in the
Technology dialog. Text on non-electrical layersis not checked.
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The text origin can be changed for each individual text string. M ultiple text items can also be sel ected
and their origins changed together. Once the text items have been sdected they can be changed
through the Item Properties dialog on the context menu. Y ou can select from one of nine Text
Alignment positions. By default, the text position is always Bottom L eft, this can be changed
through this dialog or by using the Change Text Alignment option from the context menu.

Properties: Text - Text

= ==

= [Temsme:

Pulsonix
BW les2

| Posiion: 165500

21350.0
Angle: 00 Mimored: Locked
Layer: Silkscreen Top -
| Text Alignment: Own Colour
Bottom Left
EE

Y ou can dso change the colour of text items to contain their own colour rather than that defined in
the Coloursdialog for Text. Care should be taken when changing the colour of particular text items
so that there isn't confusion identifying the layer for examplethat the item appears on.

The text font can be changed from the Properties dial og also using the Text Styletab.

Special cases

Pulsonix hasthe ability to cope with specid text cases where formatting or styleis required.

Forceto Upper Case

By defining what text items should be forced to upper case (capitals) it then makes no difference
whether upper or lower case text istyped in, the text will dways appears in upper case. Thisis
particularly useful for Component names that by default are forced to upper case.

Thisfeature is setup inthe Design Settings did og on the Naming tab. It is recommended that unless
experienced with Pulsonix you should not changeit.

Design Settings - Naming

i Defaults -
Area
Attribute
Bitmap
Board
Component
Construction Ling
Copper

Dimension

Force To Upper Case
| Component Names

Gate Names
Net Names
Part Names
Pin Names

Test Point Names

Dimension Units
Doc Shape
Embedded View
Error

Layer

Mounting Hele
Net

Net Class

Origin

Case sensitive pin names

Default Net Names
Name Stem: 13

Number Width: V]

Mame Options
V| Case Senstive Pin Names

Mumeric Gate Names

Case Senstive Drll Size Idents

MName Ranges

Range Start: [
Range End: 1
Range Separator:
ltem Separator:
Example:  U1,U[3-6]

Fin Mames

Companert to Pin
Name Separator:

==l

The case sensitivity of pin names can be changed using this check box. This means that both upper
and lower case text can betyped in and the system recognises the differences, even if only subtle. For
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example, differences such as A1 and al would be understood, even if you typed one of themin by
mi stake!

Thismodeis set in the Design Settings diaog under Naming and is defined by setting the check box
under Pin Namesto Case Sensitive.

Adjust text to readable orientation

When any item containing text or any text itemisrotated in Schematics, the design can be setup so
that the text is always readable from the bottom or the right of the design page. If thetext itemis
rotated further than an angle that makesit unreadableit is automatically rotated back to areadable
State.

Thismodeis set in the Design Settings dialog under General and is defined setting the check box
under All Text to Adjust To Readable Orientation.

P Toadd text to the design
1. Fromthelnsert menu, select Insert Text.

2. Typetherequired text into the window.
The text can be upper and lower case. Multi-line text can be added by pressing <Enter> at the
appropriate places. You can use al the normal text editing facilitiesincluding copy and paste.
The full 1ISO-Latin-1 character set is supported. Y ou can also add barred text using the barring

character.
The Insert Text dial og changes slightly between the Schematic and PCB design editors shown
bel ow:

Insert Text @ Insert Text @

lssue 2 - Pulzoniz
Diravan by B B lss2

Drawn on: | RENEER A Layer. Silkscreen Top -

All Pages At This Level Cancel oK Cancel

3. Oncompletion click OK and position the text.
The schematics I nsert Text didog has adrop down list for drawing on All Pages At This Level.
Whenever text common to all pagesis edited, the changes are reflected through al the pages.
Thisis useful within company sheet outlinesthat are the same on al pages for example.

4. Thetext will be positioned at the end of your cursor.

Use the mouse to position the text at the exact location required. During positioning, you can use
the options on the right hand mouse context menu to: Mirror or Rotate the text and aso change
the text Style and Font. The justification of the text string can be dtered by selecting the text and
using Properties.

6. Toreleasethetext, click the mouse. Thiswill release the current text item and put you back into
theInsert Text dialog. Click the <Esc> key to exit this mode.

Barred text

Barred text can be added to the design (both Schematic and PCB). There are two stepsto enable
barred text. The first isfor the definition of the barring character in the Design Settings dialog under
the General tab.
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Design Settings - General IEI
&3 Defaults Al Text Atrbutes

Attribute Substitution Char: =,

Block Adjust To Readable Orentation {when doubled) .

Bus -

Compenent ﬁ&%gd?:az%er: _ Matching Styles

Connection ) By Name Only

This by default is the underscore (___) character but can be changed if required. The second isto
enclose thetext string to be barred with the barring character. This must be doubled both before and
after the text string to enable the bar.

Text

_ Bared Text__ Mot Barred

In this example the words Barred Text are enclosed with double underscores and the words Not
Barred are not enclosed to highlight the differences.

When added to the design, the text appears like this:

Barred Text Not Barred

Inserting Bitmaps

The Insert Bitmap option can be used to include pictures or logos into the design. This can be used
within the Schematic and PCB design editors, it is not available for use with Symbols or Footprints
but is for Doc Symboals.

The bitmap types available are for Windows Bitmap, JPEG and TAG Image Bitmaps.

File name: ~ |All Recognised Formats (*.bmg

Windows Bitmap (*.bmp)

JPEG Bitmap ("jpg)
Tagged Image Bitmap (*.tif)

Once the pictureisinthe design, you can resizeit as you would any other shape by selecting an edge
or corner and dragging it. The Mirror, Move and Rotate options can be used to manipulate the shape.
The shape can also be edited using the Pr operties of the selected bitmap.

COMPANY HAME: P U LSON IX
—N—

DESICH TITLE:

JatarH

FAGE: | DRAWIMNG MO, REWISICHb

When used in the PCB design, the bitmap can be placed on any non-electrical layer. The layer change
can be made using the Change L ayer option. Design with Bitmaps inserted can only be plotted
through the Windows output device they cannot be plotted to Gerber or ODB++.
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Mitring and Filleting Corners

Mitres (45 degree corners) and Fillets (curved corners) can be added to any shape or lineitem,
including PCB tracks and Schematic connections. Mitres can only be added to 90 degree corners on
straight segment lines. There are a number of methods for adding and editing them.

Mitres and Curves behave in the same way and are added and edited the same way.

Basic adding of Mitres

Starting with two orthogonal segments creating a 90 degree corner, a Mitre can be added by double
clicking on the corner. Y ou must double click rather than picking and dragging, the pick drag function
will move the corner and segments rather than adding the Mitre. Y ou can also select the Mitre Corner
option from the context menu if the corner is selected.

%} When Mitre Corner is used, amodal cursor is displayed.
X

The Mitreis afree moving 45 degree corner on the two orthogonal segments. This snapsto the grid
points of the Track Grid or the Working Grid/Free Grid that has been previously used when inserting
the shape or track. By using a grid rather than leaving the Mitre to be a free grid segment you can
ensure that the corners of the Mitre are dways on-grid.

to create the
mitre here or here

DOrag this corner
to here

Once inserted, Mitres can be easily edited by double-clicking on the 45 degree segment. To remove a
Mitre, double click on it and drag it out to make it a 90 degree corner again.

For connections in Schematics you cannot used the double-click method, you must first select the
corner and then use the Mitr e option from the context menu. If you use the doubl e-click method of
editing an existing corner, the program will attempt to insert a connection and will therefore add a
junction point to the corner instead of editing it.

Fixed Mitre sizes

If you require all Mitresto bethe same size, you can set the size and set the snap to this size when the
Mitreisinserted.

The Mitresizeis set in the Options dialog under either the Edit Track/Connection tab or the
Interaction tab, depending on what type of item you are editing. Editing options of shape items
except for Tracks and Connections (in Schematics only) are set through the Interaction tab. The
exampl e tab shown below is for Interaction but the information presented isthe same for the Track
and Connection tabs as well.

Options - Edit Track @
Display
S nt Mode:  Orthogonial - i
& Edit Track Segment Mode le} |_| Apply Seg Mode to Tail
Edit Shape Orthogonal Mitre Auto Comer
F!Ie Bxtensions Size: 500 Type: @ Mire Fillet Tolerance:  100.0
Find -
General
Interaction | Show Can Finish’ and "Has Loop® Markers | Remove Loops
Move | Show Legal Completion Path | Auto Share Tracks




66 Chapter 3 — General Utilities

The setting used is Under the Orthogonal Mitre and Size. The Size will be set in the current Design
Units. Orthogonal Mitre does not need to be selected for this option to operate. Thisis only selected if
you require Auto Mitring to be operational, see below for description.

To use this default Mitre size you must first be editing the corner. With the corner selected you can
right mouse click and select Mitre Cor ner from the context menu, this will edit the corner. If you
immediately right mouse click again you can select Default Mitre Size from the context menu. This
will snap the Mitre to the default size set in the Options dialog.

From the context menu, you also have the option to Fillet corner to make it curved.

Alignment Tool

There are options for aligning items with other items. Tools are available for, Align Left, Right, Top,
Bottom, Centres Vertically, CentresHorizontally, Origins Vertically and OriginsHorizontally.

5 3 b bl + s
Align Left  AlignRight  Align Top  Align Bottom Align Centres  Align Centres
Horizontally Werkically

A selection of the main aign tools are shown on the Alignment Tool bar.
Thesetools alow you to align whole items, segments or ends of linear dimensions.

When using any of the align toolsin ‘latch’ mode, the first item selected will be highlighted and a
thin line displayed showing the alignment origin. A pad centre to component edge for example.
Otherwise they are aligned with the last selected item.

Y ou can see in the example bel ow that the bottom jumper has been selected as the reference and the
top jumper has moved to aign its left edge with the other jumpers | eft edge (the Align Left tool has
been selected).
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Overview

Chapter 4. Setting Up The Design

There are anumber of features and options that alow you to setup adesign prior to starting the actua
design work itself. Some of these features are highly desirable, like setting up the working Units for
example or theinterval of the security copies of the design. Others are not essential but preferences,
like changing the colours to your own choice. With the differences between the Schematics and PCB
design editors, only the mgjor differences are discussed and some of the more important subtleties.

Using Folders and Files

Folders

When saving files you can set up the save locations. The Folder s option on the Setup menu contains
the path setup information in one didog of all the options that use paths. By default, during Setup the
paths within the Folders did og are set to the standard Pulsonix installation paths, these can be
changed by editing the relevant one.

Folders - General =] @
L4 Gener'al Startup Folder

E:E:::fires @) Always star in this folder :  C:\My Documents Browse...

Design Backups Bemember last folder used when Application closes

Format Files As defined by Operating System {for example, in the Program Shortcut)

Libraries

Macros

Profile Files e

Reports C:\My Documents Browse..

Schematic Blocks

Scripts Used for any files that I‘!ave no folder defined for them. For Exa!'rlplx_a. )

reports that are not design based. Leave blank to use the application’s
STEP Models current folder.
Technology Files

The General tab defines the folder the program starts up in and the location that is used for ‘ genera’
non-design based reports, such as the shortcut keys report.

The choices on thistab alow you to decide the best start-up location, it may be that you wish to start
on aserver or alocal disk but in aworking folder of a particular project etc. There are three options
that give you a selection of start-up choices. Thistab will alow you to choose afolder that could
contain your current working design. When Saved, the design will overwritten at its current location.
If Save Asisused, the current folder of the design will be displayed and you can change thisas
required.

The Design Backupstab is used for specifying the location of Design Security Copy files, Backup
Copies of the design and Restor e Points.
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5| Folders - Design Backups

General Folder For Design Security Copies:
CAM/Plot
Colour Files This Folder below design file: |L|

% Design Backups - - ;
C:A\DocumentstDesians'Job66" SecurityCopies

l=2]
@

Format Files
Libraries
Macros
Profile Files Folder For Design Backup Copies:

Reports This Folder: -

Schematic Blocks

Scripts C:\Documents'\Designs'Job66'Backups

STEP Models

Technology Files
Folder For Design Restore Point Copies:

This Folder: |L|

C\DocumentstDesigns*Job66"Backups

See below under Security Copies and Backups for details about specifying the format of the files
during save.

The CAM/Plot tab is used for specifying the location of CAM files and for specifying the name
definition used of the CAM file outpuit.

Folder For Output Files:

Design Folder -
Plot
Browse
Qutput File Names Template:

%(DesignMame)&(PRE)}-5(Variart)$({F RE)S(PlotName))S(FOST) v Design Name

Plot Group
v Plot Name

Plot Device

Mote: f the CAM/Plot folder is based on the design folder but no design folderis | v Design Variant

available, then the General folder defined on the General tab will be used. . .
Design Type (combined plots only)

Start Pre-Text
End Post-Text

Y ou can define the filename and folder name using keywords that will be replaced with the relevant
text when aplot fileis created. This allows you, for example, to use the plot group name to separate
plotsthat are project required as opposed to s mple documentation.

Using the Plot Settings pagein CAM Plots, use the Output File Names Template section with a
template edit box and a popup menu button to make the name creation process more convenient when
adding keywords. The popup menu button next to the folder edit box is used to make naming
selections.

Most keywords are obvious, but there are afew that need additional explanation:

$(PRE) and $(POST) are used to add pre-text and post-text either side of avariablefield. For example
“$(PRE)[$(Variant)]$(POST)” will be replaced by “[USA]” for aplot for variant “USA” and will
produce nothing for a plot with no variant.
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$(DesignType) isreplaced by “pch” for a pcb design and “sch” for a schematic design.

$(CombinedType) isthe same as $(DesignType) but is only used if the filename is a combined output
containing several plots (like pdf).

The Reportstab is used for specifying the location of reports and for specifying the name used of the
report file output. This hasadrop down list, Report File Names Template section with atemplate
edit box and a popup menu button to make it easier to add the keywords. There is also a popup menu
button next to the folder edit box as well.

Profile Files
% Reports Report File Names Template:
Schematic Blocks
Scripts &(ReportGroup)s(DesignMName) ($(Report Title)) v Design Name
STEP Models . [ Aopend To Bxisting Report v Report Group
Technology Files v | Report Title
Design Variant
Mote: | the report folder is based on the design folder but no design folder, Design Type
available, then the General folder defined on the General tab will be used.
Start Pre-Text
End Post-Text

The “$(Report Group)” keyword will be replaced with the report group the report isin. On the
General Reports page thereisa Report Group box to supply the group for each of the standard
reports. User reports can have areport group assigned by including the new Set Report Group
command in their script.

This aso has the added check box, Append To Existing Report which can be used to add the current
report to an exigting file. This might be useful where an audit trail of eventsisrequired.

Libraries, Technology Files, Profile Files, Colour Files, Schematic Blocks and Format
Files

The Libraries, Technology Files, ProfileFiles, Colour Files, Schematic Blocks and For mat Files
tabs all contain default locations for these files. Each of these pages allows the Folder selection and
the enabling or disabling of files within it. Multiple folders can also be chosen from anywhere

ble by your computer and network.

Folders and Search Order:

T
[ Dekte | [ Boloe. |

Folder Enabled

The Folder and Search Order panel enables you to choose the folders to include in the search. This
mechanism is the same for dl four of the file types that appear on this dialog.

The process is to use the Add button to add a new folder and Edit to change an existing folder path. If
unsure where the folder islocated or you need to browseto locate it on anetwork drive, use the
Explore button. The Up and Down buttons alow you to position the folder in the search. Thisis
important because if there is more than one item of the same name in the libraries or other files, the
order in which they appear in the search path will be how they are used. The first item required and
found will be used.

The Files Found panel will display any files found on the search path setup in the Folder and Sear ch
Order panel. Each file found is displayed along withits file extension to identify its type, and the
path it was found on.
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Files

Files Found: 14

Public’Documents'\Pulsonid5\ Technology'd Layer (white) ptf » | [Pulsonix PCE Technology File

Public'Documents'PulsonicB5\ Technology'd Layer ptf
PublictDocuments'Pulsonix85' Technology6 Layer ptf
PublictDocuments'Pulsonix85" Technology8 Layer ptf ] bl
Public'.Documents'Pulsonbc85\ Technology'\Double Sided fine line).ptf | -
PublictDocuments'Pulsonix85" Technology.Double Sided {metric) ptf 1 Delete
PublictDocumentsPulsonix85" Technology.Double Sided {white) ptf
PublictDocuments*Pulsonix85' Technology.Double Sided ptf
PublictDocuments*Pulsonix85" Technology" FlexRigid4 ptf
PublictDocuments*Pulsonix85" Technology*.Single Sided ptf
PublictDocuments' Pulsonix85 Technology'\Default {white).stf

PublictDocuments*Pulsonix85" Technology*.Default stf 2
4 1 3

.a-
[ o ¥
i iz

Theright hand side of the panel displays the file type when sdected, in the example above, a
Pulsonix PCB Technology File. The box below this displays the file name e.g. 4 Layer.

Y ou can enable or disable files to be used within the folder by using the Enabled check box. By
selecting it, the file will be disabled and therefore not used. It does however remain in the search path.

Delete, M ove and Copy are used to manage the files within the chosen folder(s). Be warned though,
Delete will erase the file completely from the folder, not just from this search list.

Edit only appears for the folder items that can be edited. The file must be selected from thelist in
order for the Edit button to be active. This button appears on the Profile Files, Format Files,
Schematic Blocks and Technology Files didogs. When afileis selected and the Edit button pressed,
thefileisloaded into the respective editor.

Saving filesis an essential part of any Windows based product. In keeping to the Windows standard,
Pulsonix provides both Save and Save As, aswell as other specid save options.

Save allows you to save the current design to its existing name. If exiting the design without first
saving it, you will be prompted to save the design or discard it. Anindicator that a design has been
edited but not saved is shown on both the Workbook mode tab and the title of the Pulsonix product as
an asterisk (* ). Once saved, thisindicator disappears.

Save As allows you save the design to a new name using the Save dia og.

Save Technology allows you save the technol ogy information in the design to a Technology File.
This can be subsequently used when creating new designs to give them the same technology data as
thisdesign.

Save Profile dlows you save part of adesign to a Profile File, for example, the page border or board
outline. This can be subsequently used when creating new designs to provide the same Profile data as
a starting point.

Each of the save options has its own file extension that are predefined depending on the design type
you are saving.

Saving libraries

When using the Symbol, Footprint or Part editors, the menu contains Save, Save As and Save
Technology as expected, but also Save To Library. Both Save and Save As are used to save the
current symbol to asymbal file not the library. To save the Symbol being edited to the relevant
library you should use Save To Library. If editing an existing Symbol from the Library, the Save
button on the toolbar will alow you to Save To Library where you will be prompted for the library
name and the symbol name when saving.
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Security Copies and Backups

Pulsonix hasthe capahility for security copies of your design to be made and you can set the interval
and location of thefiles.

Although Pulsonix hasits own system for security copies of designs, we HIGHLY recommend that
you make regular backups of all Pulsonix designs, libraries, technology files, profile files, reports and
Ssecurity copies.

If at any time you think you have lost or del eted Pulsonix files DO NOT shut down the Windows
operating system. Call the Pulsonix technical support desk straight away. If you shut down the
operating system there isamuch stronger chance of not being able to recover the data because of the
files Windows writes to disk during its shutdown process.

Within the Options dia og on the Design Backup tab isacollection of optionsto facilitate saving
Backups, Security Copies and Restor e Points of the design.

Options - Design Backups

4 Design Backups | Create Security Copies
Display
Edit Track Every 10 minutes
Edit Shape
File Extensions Keep 1 | copies
Find
Keep Copies In:  This Folder: -
General fespep |—|
In-Place Mames C:\DocumentshDesigns'Job66\Security(C | Browse. ..
Interaction o
Move Filename Format: Security Copy of ${DesignMName) u
Macros
Multi-Screen
Online DRC /| Create Backup Copy on Save
Resolve Net Names - _
Track Length Limits Keep |1 [ copies
Warnings Keep Copies In: This Folder: |L|

C:\Documents'Designs'Job66"Backups | Browse...

Filename Format:  Backup Copy of $(DesignMame) E|

Design Restore Points

Keep Copies In :  This Folder: |L|

C:\Documents'Designs*Job66"Backups | Browse...

Filename Format: Restore Point for ${DesignMName) (${Label)) E|

User defined format of backup file names

Y ou can create user-defined formats of the backup name by typing fixed text and inserting tags that
will be replaced a when a backup name is generated.
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Design Restore Points

Keep Copies In:  Design Folder -

Filename Format: Restore Point for ${DesignMame) ($({Label)) v Design Mame

Increment
Decrement

Infinite

v Restore Point Label

Tags are defined as the design name plus one of three numbering schemes — Increment, Decr ement
and Infinite.

So for example, if number of copiesis 3, Increment will produce copies 1 2 3 where 3isthe latest,
Decrement - 3 2 1 where 1isthelatest, and Infinite 12 13 14 where 14 isthe latet, i.e. it just keeps
getting higher.

For the Design Restor e Points section, you can also seect Restor e Point Label from the context
menu.

Security copies
This section enables you to choose security copy backups of your design that you are editing. They
are automatically generated after aset timeinterval if the contents of the design file you are editing
has changed. They provide the security of being able to save copieson aregular basisin case datais
lost due to problems with Pulsonix or the operating system.

| Create Security Copies

Every 10 minutes

Keep 1 | copies

Keep Copies In . This Folder: |L|

C:\DocumentshDesigns'Job66\Security( | Browse. ..

Filename Format:  Security Copy of ${DesignMame)

&

Backups

These are copies of your design automatically created when you save it. They give you the security of
being able to restore the design to one of the recently saved versions.

| Create Backup Copy on Save

Keep 1 [ copies

Keep Copies In . This Folder: |L|

C:\Documents'Designs'Job66 Backups | Browse...

d |

Filename Format: Backup Copy of $(DesignMame)

Save and Load Restore Points

Thereis an additional backup type called a Restor e Point; that is saved on request. It is used for
saving adesign that isin aknown good state before starting on a session of changes.
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Save Restore Point @

Restare Point Label:  Pre-Fouted

File Mame: W A\ExampleshFestore Points\dnnouncer [Pre-Routed). pcb

[ ok | | Cancel |

The saved backup is restored using an option on the File menu named Restor e Backup...

From within the Options dialog and Design Backups page, you must provide alabel for the restore
point that will beinserted into its name. For thisto happen, the name format must contain the label
tag.

Design Restore Points

Keep Copies In:  This Folder: -

C\Users’bob. MAIN'Documents'Desigr | Browse...

Filename Format: Restore Poirt for ${DesignMame) ($({Label))

v Design Name

Increment
Decrement

Infinite

v Restore Point Label

For example if the name format was “ $(DesignName) - $(Label)” then the user could create arestore
point for design “MyDesign.Pch” after autoplace with the |abel “Before Routing”, so the backup file
will be called “MyDesign — Before Routing.pch”.

Restoring Backups

Thereis an option on File menu named Restor e Backup... to restore the contents of a design to be the
same as a chosen backup file. This can be performed on the current design, or you can choose the
design to have its contents restored from. When sel ected, this displays a list of backup files to choose
from in the didog.

Restore Backup @
“Which design do you want replace:
@ i EE——
Current Design | Cancel |
This Design: [%:\Examples’announcer. pch Browse
“Which types of backups do you want to choose from:
| Security Copy Backups [On Save] | Restore Points
Chooze backup file to restore contents from: V| Include files that do not match backup formats
I ame D ate/Time Size

Announcer [Routed On Four Layers).pch 04-Dec-2014 16:46:38  232Kb
Announcer [Routed On Two Layers]. pcb 04-Dec-2014 16:46:07  232Kb

Announcer [Pre-Fouted). pch . 04-Dec-2014 16:45:37  232Kb
Announcer SECURITY COPY 3.pch 12Mow-2014 1312231 604Kb
Announcer SECURITY COPY 2. pch 06-Mow-2014 15:3303  B03Kb

Announcer SECURITY COPY 1.och 0B-Mov-2014 132815 BO3Kb
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Units

Grids

The basic working units can be changed between Imperial and Metric, and between Degr ees and
Radians for angle units. These are the units of the co-ordinates and lengths displayed in the dialogs
and edited by you. The Units diaog on the Setup menu is used to define these units and the precision
at which they are displayed.

The design units are stored in an interna database with a precision of 1/100 micron regardless of what
the unit precision is set to.

Units @

Length Units:

@ Imperial:  thou -
M etric: M
Precision: 1 =

| Trailing Zeroz
| Rounding Indicator [+/-]

Angle Units:

@ Degrees Fiadians

-

Precision: 1 =

| Trailing Zeros
| Rounding Indicator [+/-]

[ ok | Cancel |

Imperial units can be set to Inches, Thou or Mils, M etric units can be set to Millimetres (mm),
Centimetres (cm), Metres or Microns. Angle units can be set to Degrees or Radians. For each type
of units, you can specify a precision. Thisis the number of decimal places displayed; the valueis
simply rounded to the nearest last digit. If you have the Rounding Indicator displayed, a+ or - sign
is shown at the end of the value to show that is has been rounded down or up. If Trailing Zeros are
not displayed, thetrailing zeros are not shown for valuesthat do not require all the decimal places.

Y ou can quickly toggle between M etric and I mperial units by using the default shortcut keys <Ctrl-
U> or by double-clicking on the unit notation on the Status Bar.

Layer: Top||Met: $2|/Grid: <Working= 25.0 ||Abs|[17473.4- ||20116.0+||/thou

Grids are used for both visible reference markers and to define the points or steps to which items will
"snap" when they are placed. There are built-in grid names that can be setup for use with particular
design items, for example, Track grid, Via grid, Component grid, Testpoint grid. Y ou cannot rename
or ddete built-in grids.

You can specify the X and Y grid steps and the visibility of grids.

The <Working Grid> is asystem grid that you cannot rename or delete. Thisis used for most of the
interaction of Pulsonix, and is only substituted in particular cases where a specific option grid is
available, for example Component or Testpoint grids.
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Setting up grids

The Grids diaog allows you to add or change the settings for any of the gridsin the design. The grids
dialog is available on the Setup menu or by selecting the Grids button on the Grid Step dialog.

Grids - Grid Setup =
Grid Setup | Cument Interactive Grid
Grid:  <Working>» |L| Delete
[] Define Relative To: Rename
Step [T Polar Grid
Basic Step Muttiplier Divisor Step
250 w1 = 4 s = 250
[ Different X &
Crigin
Y 0.0 Coordinate Origin
Displayable
Colour Draw rith Step Style
— - 1 @ Dots
() Lines
() Crosses
(7) ¥ Crosses
Gridg Displayed [ Display Cument Interactive Grid Only
[ ok J[ cameel || Help

Defining your own grids

Y ou can define your own grids by first typing in a name using the New button. The grid Step should
then be typed in and the M ultiplier (and Divider if required). Use the Multiplier and Divider entries
to create fractional grids that do not suffer from rounding errors. You can also set itsvisihility by
selecting the Displayable check box. Selecting OK will save the grid and display it (if the zoom level
alowsit).

Grid Steps

The Grid Step dialog dlows you to change the grid step setting inasmple dialog. As well as being
available on the Setup menu, it is a so access ble from the keyboard shortcut key <G>.

Change Current Grid @
Current Grid: | <*orking: » Step:  25.00
[ ok ] [ cameel | [ Gids. |

The Grid Step dialog presents the Current Grid name as defined in the Grids dialog, both system
and user defined, and the grid Step value. The grid step valueis aways defined in your current units.
To change the Working grid value quickly you can type <G 25> followed by <Enter>. Thiswill
change the working grid to 25 (Units).
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Snapping to grid
When moving a design item, you can access the Change Grid option from the context menu.

Opimisation Mode 3

Opkimal Position

Opkimal Rotation Use Mo Grid Shift-+M

Farce Vector z‘ Use Working Grid — Shift+w
Tof; Optimise Selected Mets ShiFt-+L

Use Component Grid

Free Angle Adjoining Segs Use <Tracks Grid

Auko Weld Mow Use <Via> Grid
Fush Mode » Use <Testpoint = Grid
Push Direction L Display Grids G
Spring Back. Bl arid step...
| Change tGrid ’| H{ Gids... (e

With the context menu in-context at all times, only grids relevant to the design object being moved
are available. In this example you can Use the Component Grid in addition to No Grid and the
Working Grid. If moving a Testpoint, Via or Track (in PCB), the Testpoint, Viaor Track grids
respectively would be available instead of the Component grid.

Note: The grid selected in Change Grid isfor use during Move only. Itis not displayed aswell unless
it is made visible fromthe Grids dial og (see below).

Setting grid visibility

To set whether grids are displayed, you can use the Grids diaog or the keyboard shortcut key
<Ctrl-G>. Thiswill display al gridsthat have their Grids Displayed check box selected to on.

| Displayable
Colour Draw rth Step Style
— 1 Dots
Lines
Crosses
@) X Crosses
| Gridg Displayed /| Digplay Curert Interactive Grid Only

Any grids can be displayed but care should be taken if displaying more than two grids a atime asthis
can easily lead to confusion as to which grid is being shown.

Y ou can change the display of the grid to draw any number of grid steps using the Draw nth Step
box. This can be useful if the grid is only required every 10 grid points. The Style of the grid can also
be changed between Dats, Lines, Crossesand X Crosses. A mix of each isalso allowed for different
displayed grids but the colours used should be chosen carefully.

Dots Lines Crosses X Crosses
------------------------
............. X X X x x X
+++++++++++
------------------------
........................ x x X x x X
------------- L
------------------------ x  x X X  x  x
------------------------
------------------------
x X X X X hs

11111111111
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Snap Cursor To Grid

There is a check box option on the Options dialog and Gener al page named Snap Cursor to Grid.
Select this option to make the cursor move only on the current grid when in the design area.

Relative Coordinates

Al Pri
Show relative coordinates in dialogs when used [ Aways Pra
Recert Files o
Cursors:
20 5 en
Style: |Sma|| Cross |V| Snap Cursor to Grid (Nete : Needs
take effect)
IUse Modal Cursors
- Dialog Grids:

Gridded cursorswill still be shown when modal cursors are displayed.

This option can only be used with the three cross cursors, it will not work with the standard windows
Cursor.

There is dso acommand available in the Customise option and K eyboard called Toggle Cur sor
Gridding. This can be used to quickly toggle snapping on and off.

Polar/Radial Grids

Polar grids are used to place items that require aradial grid rather than aregular linear grid. For a
polar grid, check the Polar Grid box inthe Grids dia og.

Y ou can define polar grids using the Radial Steps count and Concentric Step under the Step box.
Once the Polar Grid check box is selected, you should then define the number of Radial Steps. For
example 8 radial steps would give one every 45 degrees, radiating from the origin. The Concentric
Step is the gap between each concentric circle around the origin. The origin Angleisthe angle of the
first radid, this effectively rotates the whole grid about the origin. For relative polar grids, only the
grid origin position is relative.
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Grids - Grid Setup (e

Grid Setup | Cument Interactive Grid

Grid:  <Working>» -

=
Iw
i)
w

[ Define Relative To: Rer
<Working>

Step Polar Grid

8 +| Radial Steps per Full Circle

250 Concertric Step

Usethe grid Origin to position the grid centrein the design, usually this would be the board centre on
acircular PCB.

Qrigin

x oo
Y 10000 Coordinate Crigin
Angle 0.0 Relative Qrigin

Y ou can choose to set the X and Y grid origins onto the Board Centre, Coordinate Origin or the
Relative Origin using one of the three buttons available.

If you zoom out too far, a‘rough’ polar grid is displayed. Thisalows you to ill view the polar grid
but in a much rougher form until you zoom back in again.

/

\

Auto Rotate when moving components

When interactively moving components and Text on polar grids, you can use the Auto Rotate
switch in the context menu. The next move of a Component remembers this setting. This means you
can easily move Components snapping on the polar grid but a so rotating them to maintain the grid
position.

i3 Ivpe Urrset... Shirt+=

o Type Rotate...

Change Angle To 3
08 Rotate By 90 R
5| Rotate One Step AlE+R

5
| v | Auta Robate I
00 Mirror it I

Change Rotation Step. ..

Sheaa Blararmend F e,
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Changing the Design Area Size

The design areais the areathat you are alowed to work in. It is useful to have the ability to reduce
the design size to be dightly larger than the maximum extents of the design. This makes the scroll
bars more responsive and prevents you from losing' the design. Alternatively, if your design changes
areto belarger than the design area then you may need to increase the size of the design area

Thisis achieved using the Design Settings diad og from the Setup menu and the Coor dinate system
page.

Design Settings - Coordinate System @

25 Defaults

Area
Attribute (Offset from the lower left comer of the design area)

Coordinate System Origin: 0.0 0.0

Bitmap
Board
Component 1 Inch

Design Area Size:

Construction Lir

10 Inches

Copper
Dimension 30 Inches

Dirmension Unit @ User Defined:  40000.0 Eﬁ—
Doc Shape

Embedded View

Error | Show Relative Coordinates on the Status Bar
Layer
Mounting Hole 3
Met

Met Class

Origin

The Design Area Size can be created based on a number of predefined and user defined area choices
as well as an automatic choice. The size relates to an area, so 10 inches for example, would be 10x10
inches from the 0,0 System Coordinate Origin point.

1 Inch, 10 Inches, 30 I nches (with Imperial Units selected) and User Defined where you can
specify the exact design arearequired. The Fit button will automatically size the design areato fit
around the design. Y ou are provided with adia og to define the M ar gin around the design extents for
which the design areais calculated. This Margin is defined in the current design units.

Fit Design Area @
Margin:  1000.0
Cancel

Once this has been defined the design areais cal culated and is shown in the value box. Any changes
made to the design area can be viewed in the World View window that shows you the maximum
design area, the design and the current view of the design.

Changing the Design Origin

The Coordinate System Origin isthe point from where al other co-ordinates are shown relative to.
Y ou may wish, for example, to show all coordinates rel ive to the centre of the design or board.

Y ou have the ability to change the design origin in Pulsonix. The default is the bottom left hand
corner of the working area.
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Changing the Design Origin

If you wish to change the design origin you need to move the Coor dinate System Origin. Thiscan
be done by using the Design Settings diaog from the Setup menu. Y ou should type in the
coordinates of the new origin position required. The coordinates are defined as an offset to the lower
left corner of the design area (0,0 origin).

Design Settings - Coordinate System @
Default:
3 Defauits Coordinate System Origin: 0.0 0.0
Area

Attribute (Offset from the lower left comer of the design area)

It can also be moved interactively by using the Place Coor dinate Origin option on the context menu.
To obtain this context menu, you should right click in free space in the design window.

}% REVEIDE Layel wiugl Rl
Paste Crl+V

@ Reposition Design...

41 Move From Bin

Insert Attribute... Shift+A
Design Properties...

® Place Coordinate Origin

#  Place Relative Origin

i3 Place PCB Panel Origin

B

When the option is selected, you can drag the origin to its new location using the coordinates on the
status bar to locateit.

If you wish to reset the origin back to 0,0, select the origin marker and click the <Del> key on the
keyboard.

Y ou cannot frame select any origins so you cannot accidentally move them. The Coor dinate System
Origin islocked by default so it cannot be accidentally moved. Y ou can sdect and override the M ove
warning to perform the Move.

Working in Absolute and Relative Modes
Pulsonix allows you to work in both Absolute and Relative modes of operation.

Relative Mode gives you a means of temporarily reporting co-ordinates on the status bar relative to a
defined point. This may be useful, for example, for positioning a group of componentsrelativeto a
mounting hole.

Changing the Relative Coordinate origin

The Relative Coordinate Origin can be changed by typing in new co-ordinates using the Design
Settings dialog. The Relative Coor dinates are displayed on the Status Bar by selecting the check
box, this also enables this mode.

[V Show Relative Coordinates on the Status Bar

Fielative Origin: | 250000 2800.00

Y ou can dso interactively move the Relative Coordinates origin by using the Relative Origin At
Cursor command - shortcut keys <Shift-X>.
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Thiswill snap the origin marker to the current position of your cursor and the status bar will now
display Rel for Relative Coordinates as well as displaying the coordinates relaive to this origin.

ent|[C12)1C||Side: Topl| dx; 325,00 |dy: 0,00 Grid: <\Warking> 25,00/ Rel |[325.00 |0.00| thau

When editing or moving items the status bar also displays the difference between the current item
position and its previous point, shown as dx: and dy: values. This could be thelast corner for a
connection or track, or the position of a moved item relative to its start position. Y ou can reset the
Delta coordinates at any time by assigning a shortcut key to the Reset Delta Coor ds command. This
can be used in context while moving an item.

The Relative Origin can be reset at any time or while in a'mode’ by pressing <Shift-X>. Thiswill
allow you to obtain a'measured' distance while using an option if required, otherwiseif left in one
location dl co-ordinates displayed will be relative to that point.

To differentiate this origin from the System Co-ordinate Origin marker you can changeits colour in
the Colour sdialog under the Other s tab.

If at any time you wish to go to the Rel ative co-ordinate origin in the design, you can click the <X>
key on the keyboard. This shortcut key is set up by default for the Find Relative Origin command.
This command is also available on the Edit menu under Find and Find Relative Origin. Once Find
has been used, the Relative origin will be highlighted in the Highlight colour. Y ou should use
Remove Highlightsto remove this colour. Remove Highlightsis located on the Edit menu and on
the context menu.

Y ou can switch between the Absolute and Relative co-ordinate modes by using the Relative M ode
command - shortcut key <Shift-R>, thiswill toggle between the two modes using the previous
Relative Origin point set and the Absol ute co-ordinate origin.

Technology Files

Technology files are like the template files used in other genera office products. They are a way of
constraining a design to a specific set of predefined rules or parameters. They are aso a quick method
of starting designs based on known characteristics, from defined rule sets or previous designs. This
makes it easier to obtain consistency between designs.

A default set of Technology files have been supplied with Pulsonix that can be used and edited by you
to match your own requirements. Any technology file name selected will be taken from the default
Technology File folders defined in the Folder s option.

There are anumber of optionsthat allow you to load technology files as part of their process;
anything that is started from new can be started with a Technol ogy file, PCB design or Schematic
design for example. Any library creation or editing of library contents, including the Symboal creation
wizards, and also the Trandate To PCB option.

Schematics and PCB both have their own technology files and cannot share information between
them. For example '4 layer.ptf' (the supplied 4 layer PCB technol ogy file example) can be used on
both PCB footprint libraries and the PCB design, but not for Schematics.

It is advisable to use Technology files, athough thisisn't necessary because Pulsonix adds styles etc.
when no match can be found when adding components for example.

This section covers the concept of Technology files and the Technol ogy dial og, each facet to the
Technology fileis described in more detail as each option is shown as you move through this manual.
There are some special items of the Technology file that have been selected for more attention in this
section.
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The contents of Technology files
The table below shows the items that make up the contents of Technology files:

e All Technology dialog information (Spacing Rules, DFM/DFT Rules, Attributes, Net Names etc.)
e Autoplace & Autoroute Parameters

e Design Setting optionsincluding Defaults (but not Options dial og settings)

® Grids& Units

e Colours

e Design Areas and Origins

e Construction Lines

e Panel Defaults

Creating and saving Technology files

Technology files can be created as a stand-al one process to set these files up, or can be extracted from
existing designs, for example from a Schematic design. Technology files do not hold all the design
information, they only hold a sub-set containing items such as styles, rules, colours, grids and units
etc.

If creating a brand new Technology file you can use the New option on the File menu, use the
Technologies & Profilestab. If you wish to base your new file on an existing technology file you
can select a Technology file by name provided it existsin the Technology file folder defined in the
Folder s option. For example, you may well be creating an 8 layer Technology file by starting with a4
layer file and adding another 4 more layers.

Y ou can dso create a Technology file by extracting technol ogy data from an existing design.

Y ou can save technol ogy files from within all design editor or library editor options except the Parts
Editor. The File menu contains the Save Technology option from where you can save technology file
information.

When editing a technology file, you should use the Save Technology option to save atechnology file
to the correct folder.

Introduction to the Technology dialog

Accessed from the Technology option on the Setup menu, the Technology dialog is used to manage
the Styles and Rules of the design. Although it does not contain al of the technology file contents, the
Technol ogy dialog does make up many of the most important facets of the Technology file. Each of
the tabs on the Technol ogy dialog will be discussed in more detail as they are used throughout this
manua . The example dialog shown below isfor Attribute Namesin aPCB technology:
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B Technology [] - Design - Attribute Names O x
Layer Spans A e . ’ 0 - = T
ow | Show | Use as seas c ew
\’;:)rer .Cl‘asses Hame Usage Context Name | Value | TooiTip | Hyperlink | Annotate Validation | Co
aterials
23D Package» Part PCH Design Only 7]
a NEts_ . . <Autoplace Rules> Part PCB Design Only ] [ ] ] ]
Differential Pairs ¥ | “Component Height= Anyfem " PEB Design Ony [ B ] ] [l
Net Classes <Hyperiink> Any ftem Al Designs ] ] ] [] [] Delete
Met Mames <Maximum Component Height= : Area PCB Design Only ] [ ] ] ]
Signal Paths <Orientations> Part PCB Design Only ] [ ] ] ] Do Lz
Sub Mets =<Pin Package Length> Pad All Designs. ] ] ] ] ]
23 Rules - DFM/DFT Y | «Spice Device= Any tem SCM Design Only ] [+] ] [] []
c _ <STEP Filenames Part PCB Design Only ] [+] ] [] []
opper Pour s s o o _
Footprint <STEP Offsets> Part PCB Design Only ]
ootprin ZETEP Rotations Part PCH Design Only [ ] ] O] [] [
Net Styles Bob Fad AllDesigns [ 0l [] [ Only Show
Pin Networks Y(C Any ttem Al Designs. ] [+] ] [] [] Used Entries
Teardrop ¥ | Category Part All Designs ] [ ] ] ]
Testpoint Color Any tem All Designs ] [ ] ] ]
Thermal ¥ | Connector Type Any tem All Designs ] ] ] ] ]
Track & Via Size Limit Contact Finish Any tem All Designs ] ] ] ] ]
Via Contact Finish Thickness Any ttem Al Designs. ] [+ ] [] []
" D Any tem All Designs ] 5| ] ] ]
3 Rules - High Speed | DataSheet Any tem All Designs ] [ ] ] ]
D!fferent!al Pa!r Gap | Description Part All Designs. ] ] ] ] ]
Differential Pair Skew | Digikey Part Humber Anytem Al Designs | = N | O]
Layer Change Length ' | Features Any tem Al Designs [l ] ] ] ]
Mecked Length FT Any tem All Designs ] 5| ] ] ] ™
Serpentine < - : o — — = — — >
Track Length
Track Length Factor o
Name: <3D Package> Show M k] Show Val
Track Length Match = E [ Show Name ow Value
Track Parallel Segments Used [] Use as ToolTip [ Use as Hypesink
Track RF [] Back Annatate Copied
Usage:  FPart
23 Design
3 Context: | PCB Design Crly -
CAM Plots
Drill Sizes Va\idatinn'l ‘
Group Names "
Save Technology... Load Technology... Cancel Apply Help
As you will note, there are differences between each type of Technology dialog. The Schematic
Technology dialog contains Styles entries mainly and some pre-defined names for Nets or Attributes.
Whereas the PCB Technol ogy dialog also contains Styles for the ‘physical’ items within the design,
such as Pads, Tracks, Spacing Rules, DFM/DFT Rules and Layers etc. aswell asthe CAM Plot
outputs. Part Technology files contain aminimal set of Technology is used for setting up pre-defined
signal names and attribute names when creating or editing Parts.
Styles

Styles are used to define how an item will ook when displayed in the design. For example, how thick
aline should be, or what shape a pad is and what drill sizeit contains.

By giving an item or items a style, you can define agroup of similar items and give them the same
look, but also be able to change their ook by simply editing one corresponding value on the Styles
page. This means that through the Line Style tab on the Technology diaog you could assign aLine
Style of Symbol Outlinesthe Width of 6 (thou, defined in current units) to al the Component
outlines used in the design (the style being assigned during the Symbol creation process). Thiswould
beaglobal stylefor al itemsthat use this same stylein the design.

Current Style =
Symbol Outline

Width of 6
[
A

1
<

2 5
o <—B Ul-b

74HCO00

Ut-a
74HCOO0
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This could then be changed to 10 thou by editing only the value on the Line Style tab again.

You can dso havelocal stylesthat are specific styles that only appear on oneitem. This meansthe
system is flexible enough to alow small local changes to be made, but aso powerful enough to alow
changes throughout the design to be made.

Introduction to Net ltems

Within the Technology, there are pagesin the Nets section for defining facets that are properties of a
net or multiple nets, Signal Paths, Sub-Nets, Differential Pairs and Chains of Differentia Pairs. Each
of these net items can have attributes assigned and rules added to them.

Why and when to use each category
To summarise each category, here iswhat they are used for in Pulsonix:

Standard net items

Nets— All Nets (Connections) within the design have aNet Name with a Type (see special note
below about Type) and (optionaly) a Guard Space. They can aso have a set of attributes containing
rules added, for example, a Track Length Rule. They can aso have an optional Net Class associated
with them. Net Names can be user defined or default names automatically assigned by Pulsonix.

Net Class— Net Classes have aNet ClassName, a Typeand aflagto Mark All Nets AsOne. It dso
contains Net Class based Track Length Rules. A Net Classis an aternative method of ‘ grouping’
nets to which the same parameters can be associated. Thisis a general method for grouping categories
of nets but can be achieved more efficiently using aternative methods. Nets do not require a Net
Class now, al rules can be attached to asingle net or multiple nets.

Net Styles— All default [physical] styles (Tracks, Vias etc.) associated with a Net Class or Net
Attribute are defined in the Net Stylesdiaog. Thisdialog is aso used to define how tracking will
behave on different L ayers, within Areas and for Layer Spans.

Net itemsfor theHigh Speed Design Option

Signal Paths— Signd Paths represent another level of net definition. The path isanamed item
containing an ordered list of pads that represent asignal path. Y ou might use this within High-Speed
designs for example where constraints are required. This could be where the overall track length of
the signal path would require a specific defined length rule(s).

Sub Net — These define part of a net which may require specia considerations. These are definedin
the Sub Nets dialog using an attribute name and value. Pins on the same net with attributes that
match it are deemed to be in the same sub net. One definition can define sub nets in multiple nets.

Y ou may use this for example, when creating branch lengths or a specific daisy chain order in aHigh
Speed design.

Differential Pairs— The Differentia Pairs diaog is used to define the Differential Pin Pairs and
Differential Pair Chains (see below). All other Differential Pair specific rules such asPair Gap and
Pair Length are contained in their own dialog under the Rules —High Speed section.

Differential Pair Chain — A Differential Pair Chainistwo or more (existing) Differentia Pairs
added to anamed list to create an extended list. Thisis used for associating multiple Differentiad Pairs
so that lengths or net rules can be defined for the overall ‘ path’. This path may be split with a
terminating component for example and will contain different net names. As with Differential Pairs, a
design can contain multiple Differential Pair Chains.

Type—a net always has a Type, thisis assigned when the net is introduced to the design. It can be
one of three states; Power, Ground or Sgnal. Typeis used for some net-based options such as
Optimise, Design Rules Checks, ERC and Autoplace.
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Net Styles

Net Styles provide a means of defining the default track and via styles to be used when routing PCB

designs.

Net styles enables you to achieve the following:

e  Usewildcard charactersin the net class name to reduce the number of duplicate default style

definitions.

o  Definedifferent default track styles for layers and areas.

e Definedifferent default via styles to be used for each layer span.

o Definedifferent default track and via styles to be used within specific areas.

Y ou may use the Net Styles dia og to create sophisticated rules on a per-layer or per areabasis for

example.
Attribute Name Match iy Area| Track | Track T::fk — Fatileck | Vi T Vi
Value | Type rac rac : : atilec ia ’ ia
Side Layer Track LB G Min Len | Span UOEEE Protected
<Net Name= Diff Inner2  iTrack (8) :Track () <Default= “ia (40)
<Net Name= Diff Inner Track (8y :Track (10} :<=Default=
<Net Name= GND Track (55) iTrack (25) : <Default> PadStyle1
<Net Name= GND2Z2 Track (55) iTrack (25) : <Default> PadStyle1
<Met Name= HS Track (10) i Track (15}  2.54000 Via (40)
<Net Name= HS3 Track (55) iTrack (25) <Default> PadStyle1
<Net Class Name> Power Power (30} Power (25) ; <Default> ia (50)
<Net Class Name> Sig2 Signal (8) :Signal (8) :<Default> ia (40}
<Net Class Name> Signal Track (10} (Signal (8) : 5.08000 PadStylet
<het Class Mame= W+ Track (55) :Track (25) :<Default= PadStyle1
<het Class Mame= V- Track (55) iTrack (25) : <Default> PadStyle1
=Net Class Name= PAIR Signal (4) :Signal (4) :<Default= Wia (18}
=<hMet Clazs Mama:= veen Sinnal (&Y i Sinnal (8Y <Nefault= Wia (128
Attribute: | <Met Mame:> |v | For Nets of Type: |<Any: o
Match: |HS V| g Within Areas: | |V|
Define Default Track Styles Define Via Defaults
For Tracks:
For Vias with Layer Span: |<Any=
On Side: By w |
ar [ vias Not Allowed
On Layer: i
| | [ Define Via Protection: Delete if not Routed Reduce Span
Defautt Track Style:
o Define Default Via Style
Name: |Track (10) ~] | |
MName:  |Via (40) R
Width: 0.25400
width: (101600 Shape:
Attemate Track Style:
Name:  [Track (15) - 1.01600 Dil:  [0.60960
Width: ~ |0.38100 Plated

Fatten/Neck Min Length: |2.54000

Delete

Up
Down
Where Used:

Selected. .

Al...
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Rules

What is a rule?

A ruleisacollection of specific conditions and characteristics that can be assigned to a net. Whereas
previously these rules were bundled to be set on Net Classes, they are now individua facets that can
be assigned to any net or sets of nets. Rules are attribute driven. Some ‘rules’ are system * attributes’
such as <Net Name>, <Net Class> etc. but user defined attributes can be added as well.

User defined attributes would be created when system attributes do not provide enough range for
rules coverage. For example, a Track Length rule might be applied to multiple net names that do not
have a common name format, like CLK, RST, DQ1, ADD3 etc.

What characteristic might a rule have?

Rules can be standard items such as Copper Pour, Therma connectivity, Teardrops and Net Styles
etc. More advanced rules might include facets such as Track Length, Track Length Match, Serpentine
and Track RF features so mention a few.

What can arule be assigned to?

Rules can be assigned to any Net, Signal Path, Sub-Net, Differential Pair and Differentia Pair Chain.
This means one (or multipl€) rules can be applied to multiple net categories. For example, anumber
of Thermal rules can be defined and applied to al signal or power style nets. Likewise, a Track
Length Match rule can be applied to multiple sets of Differentia Pairs to ensure they are all within
length difference of each other.

Rules may also still be assigned to a Net Classif required but with this style of rules structureis less
likely to be used this way.

In addition to assigning rules to Net items, in the Therma Rules and Teardrop Rules dialogs, you can
also assign rules to <Pad Style Name>. This means specific rules can be added for pad or viastyles
for ranges or specific pads.

Key headers used in the rules dialog
There are some essential headers that are used within the rules dia ogs and are highlighted below:

Total Track Length For Nets and Subnets Apply Rule To
| Attribute Name Match Value . Max Vias X X
Minimum | Maximum Total Track Length Pin To Pin Track Length
TrackLengthRule 1000-1500 20.00000 28.00000 2 ]

Attribute Name —thisis the name of attribute that will define therule, for example, this could be one
of the system ‘attributes’ such as <Net Name> or <Net Class Name>, or it could be your own user-
defined attribute name, such as TrackLengthRule

M atch Value — once an Attribute Name has been defined, you must give it the name of something to
match. This could be a unique Net Name, CLK for example, or arange of Net Names to apply the
rule to, such as ADDO to ADD9. Using Ranges to match the attribute means asingle rule can be
applied to multiple instances.
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Creating and applying Rules

Rules can be created and applied using two methods:

Method 1

Create your rules first in the Rules sections (in the Technol ogy dialog under DFM/DFT and High
Speed) and apply them to the net(s) required.

As an example, we'll show the addition of a Track Length Rule but the principle appliesto al rules.
Create therule by adding an Attribute Name and M atch Value, plus your rule values:

B Technology []

- Rules - High Speed - Track Length

Layers

Layer Spans
Layer Classes
Materials

£ Mets

(AT

L B

-
Total Track Length For Nets and Subnets Apply Rule To
Attribute Name Match Value L Max Vias N N
Minimum | Maximum Total Track Length Pin To Pin Track Length
<Net Name= ADD* 15.00000 21.00000 2 D
<Net Name= ALARM 33.00000 4400000 2z ]

On the Nets page, if the new attribute matches the rule, the attribute name and value will be
automatically adopted. If the rule doesn’t match automatically, apply the rule by typing the rule name
inthe Attributefield (or selecting it from the drop down list which will be populated from the list of
availablerules).

The example below is specific to the Track Length rule asthisisdirectly shown in the Nets dialog:

B Technelogy [] - Mets - Met Mames |—|
Layers ~
4 Q 5 Track Length Rule
Layer Spans Check
Name | MetClass Type Guard Space sa Net . ;
Layer Classes ELE Aftribute Match Minimum | Maximum
Materials Y |A Signal Signal 0.00000 ]
&3 Nets Y| ADDM Sig2 Signal 0.00000 ] <Net Name= ADD* 15.00000 81.00000
Differential Pairs ¥ | ADDZ Sig2 Signal 0.00000 ] <Net Hame>= ADD* 15.00000 21.00000
Net Classes Y | ADD3 T Sig2 Signal 0.00000 i SNetNames ADD* 1550000 81.00000
& Net Names Y_|ADDA " Sig2 Signal 0.00000 O] <letnames " ADD* 1500000 8100000
Signal Paths Y | ADDS Sig2 Signal 0.00000 ] <Net Name> ADD* 15.00000 21.00000
Y | ADDE  Sig2 Signal 0.00000 ] <Net Name= ADD* 15.00000 &1.00000
Sub Mets g 2 b
; AR_D  Signal Signal 0.00000
3 Rules - DFM/DFT EUARH Signal 060000 O] etiet liamesTALARI 3550000 44 56000
Copper Pour AXIEZ Signal 0.00000 O]
Footprint AXIS3 Signal 0.00000 ]
Met Styles Y |B Signal Signal 0.00000 ]
M Rlabisinrler hnh Sinnal innal  Annnn

All rules added to a net-based item are displayed in the relevant dialog in the Rules and Attributes

tabs:
Name |HS | Rules  Attrbutes
Used: Track Length Rules: <Net Class Name>=HS [Min: 5.08000 Mac: 81.28000] & Add...
: Track Match Rules: <Met Class Name>=HS [Max Diff: 12.70000] -
Net Class: |HS v| Met Styles: <Net Class Name>=HS Track Side: "All', Via on any Layer Span [Tr Edt...
Type: Signal Layer Change Length Rules: None
e = Copper Pour Rules: <Net Class Name>=" [Min Island: 1.671290 "Remove lsolate:
MNecked Length Rules: Mone Delete
; Sempentine Rules: <Met Class Name>=| HS [Ampltude Min: 3.17500 Max: 6.350C
Check between items on same net |:| Tazrdrnr Do Mt Mlase Mama=—* [Chana-: Triarnale’ V-dnnla: B0 0 Sneke Tr
< >
Guard 0.00000

Method 2 - Track Length Rule& Track Length Match Rule

When using the Track Length Rule & Track Length Match Rules, an dternative isto write the
ruledirectly into the dial og that requiresit (Net Name, Net Classes, Signal Paths and Sub Nets). Once
the attribute (Rule) is written, it then becomes a rule within its own right and appearsin the relevant
Rules page whereit is available for use on cther nets.
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To do this: write the rule into the Attribute cell along with the M atch and Valuesto be used. In the
example below, the <Net Name> system attribute has been selected. The typed Match will be FBO?
And values of 22.0 and 27.0 for Min and Max Track Lengths respectively. This then matches the Net

names FB01-04 but not FBO11 (? will only match one character).

Technology [] - Mets - Net Mames

23 Spacing Rules
Design Level
Met Class Level
Match Pair Level
Check Spacing Values
3 Styles
Hatch
Line
Pad

-

-

Ll

Name

Net Class

Type

Guard
Space

Check
Same Net

~~— Track Length Rule

Attribute

Match

Minimum

Maximum

FAT Signal

Signal

0.00000

FBO1 Signal

Signal

0.00000

<Net Name=

FBO?

22.00000

27.00000

FBOZ Signal

Signal

0.00000

<Net Name=

FBO?

22.00000

27.00000

FBO3 Signal

<|=|=<|=|=

Signal

0.00000

<Net Name=

FBO?

22.00000

27.00000

FBO4 Signal

Signal

0.00000

<Net Name=

FBO?

22.00000

27.00000

FBO11  :Signal

Signal

0.00000

Gnd Power

Power

0.00000

Text

Using Attribute Rules

Once Attribute Rules have been defined, they can be matched on a net item by Rule Vaue or by Rule
Name depending on which scheme best matches your requirements.

Match therule value - any item with the rule attached and matching the value. For example
Attribute Name=TrackLength, Match Vaue=2.0. Where a net then contains an attribute of
TrackLength and aMatched Vaue of 2.0, the rule will be applied.

M atch the rule name - any item with the rule attached, with no value (%# must be used as
the value to show afield with no value), but match by rule (attribute) name.

Rule Matching Examples

Wildcards are a powerful way to create ranges for selection, below shows a selection of wildcard

ranges:
Attribute Name (Rule) Match Value Rule Values Description

<Net Class> Signa XX A specific Net Class name of Signal hastherule
applied (where xx is your rule value)

<Net Name> DQS* XX Any net starting with DQS

<Net Name> DQS%[1:7%)] XX Any net between DQSL to DQS7

<Differentid Pair Name> | %{ DQS*|DSM* %} XX Any Diff Pair starting with either DQS or DSM
will have the rule applied. The strings are
separated by apipe (| ) character.

TrackLength 20 XX Any net that has the attribute with the name
TrackLength matching avalue of 2.0 will have
therule applied.

TrackLength Blank (will be XX Any net with the attribute name TrackLength

written as %#)

with no value will have the rule applied.
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Wildcard Wizard

When awildcard needs to be defined to create name ranges, you can use the Wildcard Wizard. This
allows you to create wildcards, often, complex wildcard strings (or simple ones), that are presented in
non-programming terms.

On dialogs where wildcards are accepted, there is a button to access the wizard.

Attribute: |:Net Class Name: ~
|:> Match:  |GND o[

Enclosed Pads Only: []

Min Pad Size: 0.000 w
Connect Type: c
|Them1E|| Pad v|

Orthogonal Spokes: [ ]

Isolation Gap:

Pressing the button opens up the Wildcard Wizard dialog:

B Wildcard Wizard X

String: |Any W |

‘wildcard String: | |
el

Wildcard String expressions are defined from the drop down list:

B Wildcard Wizard X

Sting: |7 ~

Beginz with

Does not begin with

) Ends with

Wildear Does rot end with
Matches

Does not match
Containz

Dioes not contain
Range

Does not include range

Empty string

Cancel

On selection of a String, you can type in the value to match. The Wildcard String is shown in the
Wizard didog.
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Colours

17 Wildcard Wizard .

Stiing: [Does not begin with [+] [ooR3 |

Widcard Sting: [% “DDR3" |
Cancl

When OK is pressed, the wildcard string is shown asthe Match vaue back in the host dialog.

Attribute; |‘u“|as ~ |

%"DDR¥* » | @

Match:

Pulsonix provides a powerful col ours mechanism that enables you to configure the colour,
selectability and true width of each design item type to suite your own preferences. The Colours
dialog is accessed from the Setup menu.

The specifics of each tab on the Colour sdialog will be discussed as they are used in each chapter,
this chapter introduces the Colours dialog. The dia og's use and feel are the same throughout
Pulsonix, the main differences being the contents for each application type.

Using the Colours dialog

The Displayed and Selectable check boxes will set whether itemsin the design can be seen, and
whether they can be selected. Items that cannot be seen in the design cannot be selected, even when
using the Frame Select mode.

-

Colours - Shapes = |E”E|
¥ Shapes Name Displayed | Selectable | True Width Colour
Connect Points = = = =
Connections v v W
Ted Bus vl i v
Attributes Shapes 7] 7] ¥
Highlights Sym. Shapes [7] 7] 7] I |-
Others Doc.Sym. Shapes il [¥] 7] D. 1
Nets Block Sym. Shapes z z z Iniml|
Differential Pairs Block Port Shapes V] ¥l V] EEEE
Signal Paths Liie 7] 1] ] EEr
Sub Nets Sym. Callouts i i i
Construction Lines v v W I
Embedded Views Fdl ¥ il

[Sa\re Colcurs...] [Load Calours...] Aoply

To change a colour, you select the cell that you wish to change. A drop down colour palette will
appear. On selecting the colour, the cell will change and the palette disappears.

It the colour required does not appear in the standard 20 colour palette, you can use the Other button
to display the standard Windows colours pal ette to create the col our required. The bottom row of the
drop down colours pal ette will display the maost recent colours used.
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Once acolour isset for acell, that colour can be applied to arow or column by selecting the Apply
to entire Row/Column option form the context menu.

Colours - Layers [= !@
% Layers Layer Displayed | Selectable | True Width| Colour &

Elec Shapes - = = ] E |

Wires Top o = - :
Doc Shapes Top 71 i Apply to entire Row
Pads Silkscreen To ] 7]
L] v v Apply to entire Column

Boards & Areas Solder Mask Top ] [l o 3

Vias Paste Mask Top ] 7] Gy AT

Text Pin Names ] [ Wl

Attributes Coating [v] ¥] v

This method of applying to entire Rows or Columnsisthe same for the Displayed and Selectable
check boxes. Any selections made in these check boxes can also be applied to each Row or Column
using the context menu.

The main differences between the Schematic and PCB Colour diaogs isthat the PCB dialog is
‘layers’ based, whereas the Schematicis ‘flat’.

Loading new Colour Schemes
Complete Colour schemes can be loaded using the L oad Colour s option from the Setup menu. All
fileslisted have been found in the search path setup in the Setup, folders option.

Load Celours @

=k —l =l [ T
e T
scm colowred background.scl  [in "C:\Users.. \Colours"]

scm primary colours.scl [in "C:A\Usersh. . \Colours"]
white background.zcl [in "C:AUsersh.. \Colours']

Colours are anintegral dement within the Technology File and as such can aso be loaded as part of
thisfile. During L oad Technology, you can select to only load the Colour elements of the design,
ignoring any other e ements. This enables you to load or reload the Display flag of any item(s), or the
Sel ectability, or the Colour of an item(s) within the design.

Changing the Colours in Properties

There are some colour items that can be changed independently of the Colours diadog, e.g.
Documentation Shapes and Text. Generally, theseitems can be changed in the Item Properties dia og
for each item. When available, the Own Colour check box will be enabled and the local colour can
be changed. The example dialog below shows a Doc Shape Properties dia og:

7| Properties: Doc Shape - Shape = '@

| Segment | Shape | Line Style I Doc Shape Aﬂributes|

Layer: Silkscreen Top -

Closed Filled [ Locked
[ Hatched

- tule: |Cross Hatched

Own Colour
Fill Calour

- =
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Load Technology

The Load Technology option is used to load or reload, al or part of an existing Technology files
contents into the current design. Y ou should use this if your design does not contain € ements in your
existing technol ogy that appear in another technology file. For example, adouble sided PCB may
need to beincreased to 4 or 6 layers, these additional layers can be loaded using this option (asimple
example, obviously you could just add the extra layers quickly anyway!).

Once loaded and a new mix of technology files obtained, this 'set' of elements can be Saved to
another new Technology filename for use on another design. Use the Save Technology File option
from the File menu to do this.

Y ou can only use Technology files that are relevant to that design type, Schematics Technology files
can only be used in the Schematics designs and not in the PCB designs etc.
Using the Load Technology dialog

The dialog isrun from the Setup menu, using the L oad Technology option.
Y ou select the Technology File toload from the drop down list, choose the Technology Elementsto
apply and start the process using L oad. Y ou are able to choose not to load items that don't already

exist in the design or to load them if they are required using the Add if not already in the design
check box.

Below shows the Load Technology dialog used when editing a Schematic design:
Load Technology @

Technology File:
default [white]. stf =

Apply Theze Technology Elements:

[T Spacing Rules Check 4l

PR —
Uncheck All
¥ Hatch Styles I&I

¥ Line Styles

I Pin Styles

I Text Styles

¥ Connection Styles
& Nets

[T Net Classes

[T Net Names

I Sub Nets
¥ Rules - DFM/DFT

77 Pin Networks

¥ Testpoint

¥ Track Size Rules
¥ Rules - High Speed

Add if not already in design

[ Load ]| Repart... || Cancel |

The Check All and Uncheck All buttons are used to make complete selections of the Elements check
boxes. Quite often, it is easier to use the Check All button and deselect the items not required, or vice
versa

The Report button will generate areport for you containing alist of al the technology items that will
be updated in the design when the Load button is pressed.
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Profile Files

Profilefiles arefiles that can be loaded to create adesign or to add to a design. They can contain
drawing blanks, page borders and title blocks or the board outline (in PCB), Component pre-
placement and assembly information (in PCB).

Profile Files can be used to |oad predefined 'documentation’ information into a design. They differ
from Technology filesin that they only contain the documentation information rather than rul es,
styles, colours etc.

Profiles files combined with Technology files can provide a giant step into getting a design started
quickly, especidly if using an existing set of files created from previous designs that may be similar.
Using these files you can combine design facets from different designs, and even designs from
different systems once imported.

By default, the supplied Profile files areinstaled into the fol der, Pulsonix\Pr ofiles. Thislocation can
be changed or additional foldersincluded using the Folder s option and Pr ofile Files dial og.

Schematic Profile Files or Drawing Profiles

Schematic Profile Filesare actually called Drawing Prdfiles. They are normally used for drawing
blanks and title blocks, rather than to predefine design information that is how PCB Profile Files are
normally used.

All Profile items that appear on Pagel of the design and items marked as Common to All Pages will
appear on other pages aswell.

PCB Profile Files

Board Profiles are stand-al one design files that contain data describing standard board types that you
can use as a starting point when designing a PCB board of that type.

They contain aboard outline that has the shape and size required for manufacturing rather than just
describing the outer edge of the board as an indicator. Pulsonix profiles aso contain mounting holes,
documentation and annotation required to manufacture the finished board.

Loading Profile Files

Once created, Profile files would normally be loaded when creating a new design but you can still
load one using the L oad Profile or the L oad Drawing Pr ofile options from the Setup menu. They
are the same options for both Schematic and PCB editors but are named dightly differently. The
Profiles can be loaded into a design the same as any other design item.

When a PCB dready contains aboard profile and Load Profile is used, the old board will be replaced
for the new one (board and associated Component pre-placement). Thisis the same principle for
Schematic Drawing Profiles, oneis replaced the new one being added.

Load Profile (23]
Ad-Landscape g
[Mone] P C |
C:iUzers\PublichDocumentsPulsonixhProfiles ance

A-Landscape

A2-Landscape

A3-Landscase

B-Landscape =
C-Landzcape

eurobdbds

eLrobdBds|

PCI-LongCard3-32

PCI-LongCard3-64

PCl-LonaCard5h-32
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Y ou can adso use other options to pre-load the Profile files during theinitial design creation process.
Y ou can use New - Schematic and PCB Design, and Trandate To PCB from within the Schematic
design editor.

Creating and Saving Profile files

Profile can be created as a stand-a one process (from new) or can be extracted from existing designs
by saving items from to a Profilefile. Not al of the design can be saved to a Profilefile but the
program will save what is required. Use the Save Pr cfile option from the Setup menu to do this.

If creating a brand new profile you can use the New option on the File menu, use the Technologies &
Profilestab. If you wish to base your new Profile on an existing profile you can select it by picking it
by name provided from the list.

If using an existing design, when you use Save Profilein the PCB design editor, you are presented
with adiaog from where to choose the Component name(s) to save into the file. Once the names are
selected, you are presented with the standard Save dialog in which to enter the location and filename

of thefile.
Save Profile @

Chaoze compaonents to zave in the profile:
LED36 - oK
LED37 ;]
LED38
(ED29 Cancel
LED40
LED41
LED42 Select
LED43
LED44 = All
LED45 I
IChdAc | LI |

Design Defaults

When adding new items to a design (schematic or PCB) and to create symbols, the option being used
will take styles and layers etc. from a central source. This source is defined as part of your
Technology and is |oaded when you use a Technology file on a new design.

All of these defaullts are stored in the Design Settings dial og in the Settings menu. Within this dialog
are the Default pages. The example below shows the Bus defaults used in the Schematic editor.
Schematic and PCB defaults are different in that they contain different entities.

Design Settings - Defaults - Bus @
=3 Defaults
i : B -
Attribute = -
Block MName Style:  Attibutes |L|
g Bus

Component Bus Teminal Offset: 50,00

Connection

Doc Shape Bus Teminal Direction:

Embedded View V| Up (on verical bus segments)

Error | Right {on horizontal bus segments)

Junction

Met /| In Diglogs - Apply Styles to All Connected or Same Name Busses

Working With Attributes

What is an Attribute?

An attribute istextual information attached to an item in the design, or to the design itself. This
information can be provided by the system e.g. Last Saved Date, or entered by you. Some attributes
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are automatically added to items by the system e.g. Pin Names, others are inserted by yourself.
Attributes can be optionally displayed and plotted, or hidden away to be used later in reports or
outputs to drive third party tools.

An attribute can a so be attached to a net to provide a mechanism for which to associate particular
rules created within the Technology file, such as Therma Rules, Copper Pour rules, Teardrop Rules,
or in the case where the High Speed option is available, high speed rules such as Track Length Rules
or Serpentine Rules.

An attribute has the following properties:

e Attribute Name — Attributes provided by the system are identified by having angled brackets
around them e.g. <Part Name>. All atribute names provided by you are collated together and
presented in the Technol ogy dialog. These names are dso presented in alist when adding
attributes, to make it easier to add common attributes to different items. If you have some
attributes that are always used in your designsit isagood practice to add these names to your
Technology files so they are aways available when creating new PCB, Schematics or Part
designs.

Y ou can make attribute names specific to certain types of item setting the Usage parameter. For
example, a name can have usage Pin that meansit can only be added to Component pinse.g. Pin
Order.

In the Colours Dia og you can set up each attribute name' s col our, whether they are displayed
and, if displayed, whether they are selectable. Thisisa quick way of atering the appearance of all
attributes using the same name.

Colours - Attributes = @
Shapes Name Displayed | Selectable | True Width| Colour R
Connect Points

<Block Author= W W W
Text <Block Description= 7] v v E

¥ <Block Instance Name= Vv Vv v
Highlights <Block Name= v v v
Others <Block Original Name= 7] v v
Mets <Component Height= W W W

e Attribute Value—Thisisatext string either supplied by the system e.g. Date ‘12/3/99’, or
supplied by you indirectly when performing certain operations e.g. Component Name ‘U1' or
inserted by you directly when adding an attribute e.g. Part Vaue ‘' 2K’. The value can be left
blank if the atribute is only being used to ‘ mark’ an item.

e Attribute Position — Each attribute is capable of having its value string displayed in the design.
The visible atribute is known as an * atribute position’. When displayed you can move, rotate,
and mirror the attribute position, and alocate itstext style and layer (if in a PCB design). An
attribute can have more than one attribute position, to display it on more than one layer for
example.

e Owner — Every attributeis attached to an owner item. This can be an item within adesign, an
item within afootprint or part, or attached to the design, footprint or part itself. Attributes cannot
be attached to Text, other Attributes, Connections, Tracks, Dimensions or Origins.

Moving a displayed attribute will highlight its owner.

System Attributes

System attribute names are predefined as they represent information that is provided from the system
or from data already within the design.

These system attribute names are not presented in the Technology diaog, but can be used to add
attribute positions to itemsin order to display the relevant information.
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The system attribute information, or value, is added to items during the various stages of their
creation, and can be ultimately displayed on the owner item. On some of these attributes, you can
make them displayed and define their attribute position before the val ue has been provided.

An example of thisisthe <Component Name> atribute. Thisisthe reference name of the
Component when added to the design e.g. | C44 or R21. This attribute can beinitially added and
positioned within the footprint library item. Because the value is only added when the footprint is
added to a PCB design, it is displayed in the footprint as an ‘ unsatisfied attribute position’, aso
known as an ‘ atribute place holder’. It is drawn as the attribute name enclosed within curly brackets
e.g. {<Component Name>}.

[ <Component Name>}

2
1

As soon as the Component is added to the PCB design and assigned the name ‘1 C44', the visible
attribute position is changed to the correct value.
User Defined Attributes

In addition to the system provided attribute names you can add your own. These can be added directly
through the Technology dialog so that they are available for use when adding attributeslater, or they
can be created whilst inserting attributes.

When adding attribute names to the Technology dia og you should use the Attribute Names tab:

Technology [] - Attribute Mames
= Styles
. Use as Use as Back
Pin St)rle.s Hame Usage Context | Show Hame| Show Value ToolTip Hyperlink | Annotate
Connections 2
. Y [ «Compenent | Any kem PCB Design O W
Line Styles - -
<Hyperlink= @ Any ftem All Designs W i
Text Styles Y | <Spice Devic: Any ftem SCM Design v
Hatch Styles «Spice Para | Any tem SCM Design ]
3 Rules «Spice Toler | Any ftem SCM Design v
Spacing Rules ¥ | <Spice Value: Any ftem SCH Design Fi
Design Rules Y(C Any tem All Designs W
Pin Type Rules Y | Category Part All Designs v
. D Any tem All Designs W
Pin Types -
D tial Pai ft Any tem All Designs 7
frerential Fairs GH Anytem Al Designs 7
20 Nets hfe Any tem All Designs v
Met Names I Any tem All Designs ]
Met Classes ¥ | Mfr Any ttem All Designs v

Attribute names and values can be selected for display using the Technology diadog and Attribute
Names. Y ou can choose to display Attribute Vaues, Names or both Name and Val ue shown as
Name=Value, e.g. R=22K

Y our own éttributes can be added to items in the design using one of the following options:

Insert Attribute

Use Insert Attribute to add an attribute to an item by picking it in the design, then choosing or typing
an attribute name and typing an attribute value. This alows you to interactively place the attribute
position, choosing its style and layer as well.
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Insert Attribute @

Add Attribute To: Component -

Altribute Mame:  <Component Height» -

Usage: Any ltem

Attribute Valug: 2. 3d4mm - IEI

Substitute Attribute...

| Usze Defaults | Vizible Attribute Value

Layer: |Silkscreen Top

Style: | Attributes

Text Alignment:

Battom Left

[ ()8 ] | Cancel |

Add Attribute To - Only provided if adesign item was NOT pre-selected. Use to specify the type of
item you are adding the attribute to. This makesit easier to pick theitem and restricts the list of
attribute names you can use. Choose Design to add design level attributes.

Attribute Name— Type in your own new name, or pick from alist of system attribute names or
attribute names already added to the system.

Attribute Value— Type the value for the attribute and choose whether it isto bevisible. If thisisa
system attribute, this field is disabled and the val ue provided by the system is di splayed.

Use Defaults— Check this box if you wish to use the Attribute defaults defined in the Design
Settings dialog under Attributes. If you wish to override them with local attribute settings, uncheck
the box and define your own.

Adding the Attribute
If no item was pre-sel ected and you are not adding the attribute at design level, you will enter a
‘picking’ phase to choose the item to add the attribute to.

When Insert Attributeis used with an attribute that can be attached to multiple
= itemsamoda cursor is displayed.

If the attribute is visible you will enter a phase enabling you to manually place the attribute position.

Insert Attribute Position

The Insert Attribute Position option offers the same functionaity as Insert Attribute except it is
only used for placing the atribute. The attribute value cannot be typed, soit's only really used
making existing attributes visible, or adding a* place holder’ attribute position on items that do not as
yet, have the atribute val ue, but want it to be positioned and visble when it is added later.
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Insert Component Attribute Position @
Altribute Name:  <Component Name -
Usage: Part
[ Use Defaults
Layer: Top -
Style:  Attributes -

Text Alignment;

Bottom Left

[ Ok ] I Cancel ]

Thisisused mainly in PCB Footprints and Schematics Symbols to add place holders for itemslike
Part Names, Values, Pin Names etc. where you want a specific position to be used. The attribute
values are fulfilled from the Part and ‘applied’ to the attribute positions when the Part and
Symbol/Footprint are added to adesign as a Component.

Properties

Properties can be used from the context menu once anitemis selected. Choose the attributes tab
applicable to that item, for example if picking a Component Pad on a net, you have aPad Attributes
tab, a Component Attributestab and a Net Attributestab. This example shows the Comp
Attributestab after picking a Component.

7| Properties: Component - Comp Attributes = @

[|Category=Connector/Header New...
| Mfr=3M

Thelist shows all current attributes on the item, and whether they are currently displayed. Use the
New... button to add a new attribute to the item sel ected.

s

Design Properties

The Design Properties option has a similar interaction to the Properties option, but available on the
Edit menu. Use the Attributestab to add design level attributes.

Part Attributes in the Part Editor

You can insert Part level attributes within the Parts dialog on each of the pages using an interactive
method or by using the Part Attribute Editor (thisisdiscussed later onin this section).

Part Hame Attributes | | | |
Manually Hame Parts (Category Value NMir Tol
R Resistor/Generic 1K1 Digikey 2%

M 4 » W 4 Detals » Parts and Attributes ¢ Pins 4 Gates 4 Assoc Parts

The attributes will be saved to the library with the Part, and added to components inserted into PCB
or Schematics designs. See the Changing Attributes section bel ow for details of how to ‘ over-ride
these part attribute values with local Component ones.
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Footprint Attributes in the Footprint Editor
Y ou can insert Footprint level attributes within the Library Manager on the PCB Footprints tab.

Libraries - PCE Footprints [mE3w]

Folders | Schematic Symbols | Schematic Doc Symbols | PCB Foctprints | PCB Doc Symbols | Pats | 3D View | STEP Models |

Current Library:  sm footprints pfl fin "C:\Users\Public\Documerts'\Pulsonix80\Masterlibraries ] -

l Attributes... ] [ New Library... ] [ Report... ] l Index

Cortents

Preview

New

{<Camponent Name>}

[ Berame.. | ‘ | | ‘

Hyperlink Attributes

Any attribute or text string can be a hyperlink. This feature is enabled through the Technology file
and Attribute Names page. Select the Attribute Name and click the check box Use as Hyperlink.

Hame Usage Context Show | Show | Use a_s Use a_s Ba

Hame | Value | ToolTip | Hyperlink | Ann

=30 Packages= Part PCB Design Only - [7] | | [
[ |«autoplace Rules= Part PCB Design Only =[] F F [
| |<Componert Height=  &ny tem PCB Design Only [l | | [
| |=Hyperiink= Any ttem &l Designs 7 | [
T |<Mandmum Component i &rea PCB Design Only . [7] [l [l [
v |Category Part &)l Designs | | F [
[ | Any ftem &1 Designs | | [
I Yalue Part &)l Designs [l | 7 [

Where the hyperlink is used you can add alink to various file types. With the hyperlink displayed,
you can select the Execute Hyperlink command from the context menu where Pulsonix will attempt
to invoke the appropriate application to read the link. Thiswill work the same asif you had selected a
link from your Windows Explorer program.

Y ou can use filenames, such as PDF files etc., and folders in the hyperlink name, or you can use
Internet URLSs.

my Lo
Area Keep Infout, .,

ComponentsfSymbols 3

|.‘_ Execute Hyperlink

Insert Attribute. .. Shift+a

Add To Favourites
R1i =
[ Eay
3.2mm
httpes s microchip.com

Properties... I

Y ou are prompted with a choice if the item has more than one hyperlink (multiple hyperlinks are
defined using the Technology and Attributes).

7| Execute Hyperlink @

Source Jwn, rscomponents, com}
<Hyperlink: vy, digi-key . com

Local Source
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Dynamic Attributes

Attribute values can be ‘plugged’ with values from other attributes. A special substitution character
introduces the name of another attribute in the value and also closesit off. The character must be
‘doubled” when using it, e.g. %%NAME%% Spaces can aso be used in between the charactersto
provide spaces in the attribute itself (as shown below between Value and Distributor).

For example, you could create anew ‘dynamic’ attribute by combining two (or more) other attributes.
A Component with attributes of Value and Distributor, could be combined to create a dynamic
attribute called Insert. The entry in the Edit Attribute didog would look like: % % Value¥so

% % Distributor % %

MNew Attribute @
Mame:  Dynamic_attribute -
Value:  ssvalueszy %%Distributariz &

Substitute Attribute...

Thiswould be displayed like this bel ow shown ringed, with the values from each attribute inserted
(10K and Far nell respectively, shown circled).

— A

10k
Rl4—c

10k Farnell

To change the Attribute Substitution Character use Design Settings options and the Gener al tab.

Design Settings - General @
&3 Defaults A1 ATed Attributes

Area Substitution Char: =,

Attribute | Adjust To Readable Orientation {when doubled)

Bitmap )

Board E\E-'ITeTngdaabllggt}er: _ Matching Styles

Component By Name Only

Y ou can aso use attribute substitution in hyperlinks. Y ou could use this for defining the folder path
and the filename as two attributes which could then be substituted to one hyperlink.

For example, atributes defined for a generic folder: %%c:\datasheets\%% and each unique datasheet:
%%AD8592%% and %%PIC16F%% produces (when satisfied):

c:\datasheets\AD8592 and c:\datasheets\PIC16F respectively.

Changing Attributes

Once attributes have been added to a design, footprint or design item, their visible attribute positions
can be altered by doubl e clicking on them, or by selecting the attribute and using the Properties
option. The following properties dia og will be displayed:
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7| Properties: Component Attribute - Attribute = @
Atribute |Text Style | Component | Comp Attributes

Name: =Component Height >

Usage:  Any ftem
Value: | 2.34mm

i

Position:  18175.0 208750
Angle: 0.0 [ Mirored: Locked
Layer: Silkscreen Top |L|
Text Alignment:
Bottom Left
@

This enables you to change the Value (not for system attributes), Positional information, Layer and
Text Style, and Alignment.

Y ou can dso select the attribute position in the design and deleteit. This removes the visible sate of
the attribute. The attribute still exists on the item.

If the attribute is not visible, select its owner item and use Properties from the context menu. Choose
the correct attributes tab, for exampleif picking a Component pad on a net you have a Pad
Attributestab, aComponent Attributestab and a Net Attributestab. This example shows picking
a Component. Note: system attributes are not editable from thislist.

If the attribute is not owned by theitem, but owned by the Component’ s Part or net's Net Class for
example, the Edit... and Delete buttons will be disabled. To over-ride these attribute values with a
local copy on the item being edited, usethe New... button to add an attribute using the same attribute
name, but different value. When thisis done the Edit... button is enabled and the Delete button turns
into a Reset button to indicateit isalocal value.

Use the Reset button to reset the attribute val ue back to the original value from the Part or Net Class.

Attribute Validation

Y ou can define awildcard validation string dong with an Attribute name on the Technology dia og.
Thisis used to alow you to define specific values or contents for attributes up-front, and then for
Pulsonix to check and verify them.

For example, you could define the ROHS Compliant Attributeinthe Technology dialog with a
validation string of Yes. If thisis then changed to No or ancther string, it will be flagged by the
Design Rules Check option.

| Technology[] - Attribute Names

23 Styles
Useas Use as Back =
Pad Styles Name Usage Context Show Name| Show Value ToolTip Hyperlink | Annotate Validation
Track Styles - — — — — —
[ Packag Part PCHB Design Onlhy i 1
Line Styles ROHS Compliant Any tem All Designs M [+ [ [ [l Yes
Text Styles V[ <Fompanent Heights Ery e PCH Desian Only F]
Hatch Styles <Hyperiink> Any ftem All Designs [ ] [ [ )
£3 Rules =Waximum Component Height= : Area PCB Design Only [ [ (] [l [l
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Checking Validation strings
Attribute Validation is checked by Design Rules Check, the Attribute Editor and Attribute
Properties. If you attempt to change the value to one not matching the Validation characters, you are
presented with awarning dial og:
n.] Warnings @
U7 Attribute 'ROHS Compliant’ - value ‘Mo’ does not match ez’ »
Cancel
Feport...

‘Wwiarnings On/Off..

Do not tell me again

Plotting and printing attributes

Sometimes you may wish to see attributes on certain layers on the screen for information purposes,
but don’t want these attributes to appear on any plots output. To switch off these attributes use the
following procedure:

Select CAM/Plot from the Output menu and select the appropriate plot from the list provided. Use
the Edit... button to enter the CAM Plot Wizard. On the Process stage of the wizard, select the
Exclude Items... button. Y ou will be presented with adiaog titled ‘ Excludeitems From The Plot’.
Use this to move attribute names from the * Choose from’ list to the ‘NOT to be PLOTTED’ list to
exclude them from the plot. Finish the wizard to apply the changes.
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The Pulsonix Vault

When setting up your design, you may choose to use the Pulsonix Vault to manage your Libraries,
Designs, Technology files, Profile files and Block files. This alows the vault to be used a Revision
Control and Management system for your Pulsonix documents.

o save As...

Save Copy As...
Save Restore Point...
Save All

With the appropriate license enabled, the Vault management tool
is primarily situated on the File menu.

Check Out From Vault
Check Into Vault
Uncheck From Vault
Copy From Vault

rr PP @E

Vault Manager...

»\ Data Transfer...
Import Design Data...
Import ECO...

.

Below is abrief introduction to the Pulsonix Vault. More detailed infor mation can be found in the
Online Help and within the Pulsonix Vaults Users Guide.pdf file

Installing the Vault

By default, the Pulsonix Vault is not installed. Because it uses a separate database mechanism to save
and manage data, it must be installed as a separate process.

Everything required to install the Vault is provided in a self-contained file.

CD Install

If installing from the Pulsonix CD, browse to the Vaultser ver folder and click on the
VaultAdminSetup.exefile to start the installation. This file contains everything required to install the
Vaullt.

Download/Web Install

If receiving Pulsonix viathe internet, the Vault server installation is a separate download. Thiswill be
located with the Double click on the VaultSer ver Setup.exe program to start the installation. Again,
thisis a self-contained file containing everything required to install the Vaullt.

For either method, the installation is athree part process:

1. Install the PostgreSQL Server —thisisthe service that contains the Vaullt.

2. Create Vault Database — you must create a Vault database to use with Pulsonix.
3. Choose Data Folder —you must choose where Pulsonix will store Vault data.

As already mentioned, thisisabrief overview of the Vault in this document. Refer to the Online Help
and within the V9.0 Update Notes.pdf file for moreinformation.

Once installed, the VVault is managed from within the Pulsonix program.
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Vault Manager

The Vault Manager controls al aspects of the revision control and management of Pulsonix design

items:
5" Vault Manager - Browser [m| X
Browser | |ibraresto Vault Designsto Vault  Audit Trai
Wault Folders: Vault kems: 430 hd Search...
=42 Vault ~ Item ID Type | Folder Name Revision - Mave...
21453 Design Cortert 53550 | gn | Part :\Library ContentiParts\AD | ADSBSJR 1.0 Dace
53551 an Part :‘\Library Contenf\Parts\AD | ADSS4AD 1.0 =
-4 Examples 53552 an | Part \Library Content\Parts\AD | ADSSSAD 1.0 Check Out
EREE i
a LED 53553 an Part :\Library Content\Parts\AD | ADS00JN 1.0 Copy Ot
53 Panch 53554 gy Part [Wibrary ContentiParts\AD | ADE00JR i0 -
23 Profils 53555 | g |Part \Library ContentiParts\AD | ADBO2IN 1.0 S
| 2 Technoloy 53556 | g i Part \Library ContentiParts\AD | ADG0ZIR 1.0 Reports...
21423 Library Cortert 53857 | pn i Part \Library ContentiPars\AD | ADG03AQ 1.0 v
-3 Footprints
_a Parts ltem Details: | Audit Trail -
a 3m Item ID Type | Action Date Timestamp Revision | Action Type
a Actel 53554 an Part i 2016-11-01 00:43:59.374 : 2016-11-01 00:43:38.374 1.0 Added (with automatic referencing)
a AD 53554 an Part :2016-11-01 00:43:47 833 : 2016-11-01 00:43:58.374 1.0 Moved
a ADSP
42 Altera
-2 Atera2 < >
42 AlteraCyclone Preview Of:  [Part "ADEOOJR’
i AMP <Part Family>=AD60
4= Assmann Description=
2] Atmel [T ua Mir=AD
a Avago & p— o :aww t-_L =
- AVK e B o
= Boums
4= Capacitor
1000.0 thou
420 CoilCraft &
Close Help

Key Concepts of the Vault

What can be stored in the Vault?

The Vault can hold the following types of ‘library’ data: Parts, Footprints, Schematic Symbols, and
Schematic and PCB Doc Symbols.

It can also hold the following types of file-based data: Schematic and PCB Designs, Schematic and
PCB Technology Files, Schematic and PCB Profiles, Schematic Block Files and PCB Panels.

The Vault is designed to provide you with a secure environment for managing your ‘ published’ data.
Y ou may still use locally-stored design files and native libraries for devel oping data, and rel ease your
completed items to the Vault when you are ready to do so.

What is an ‘item’?

Each item that is placed into the Vault is given aunique item identifier, or “1ID”. Each time that item
is saved to the Vault, anew version of theitemis created, with thislatest version having a new
version timestamp or “Version”. Thisisdistinct from the “Revision”, which we will hear more about
in amoment. In thisway, the Vault contains afull history of all revisions of an item.
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The 11D combined with the Version uniquely identifies a specific version of an item. In thisway a
Part for example can know which exact version of a Footprint it isto use. Not just any version of the
Footprint, only the specific version that isindicated by the [ID and Version listed in the information
held along with the Footprint name inside the Part.

Other Vault item properties

In addition to each item having its own Item ID, every Vault ingallation hasits own Vault ID. This
allows the application to clearly identify an item as bel onging to the current Vault. This means you
cannot share items across separate Vaults, because there is no safe way of ensuring the uniqueness of
theitem ID of items created in different Vaults. Y ou can still take an item from one Vault and check
it into your own Vault as anew item, at which point it will be assigned anew item ID.

Cross References

Depending on the settings you use when publishing your datato the Vault, the application will
maintain cross-references between related items, allowing rapid access to information such as ‘' Where
Used' without having to resort to time-consuming compilation of reports.

Managing and updating Vault items

There are four basi ¢ actions which you can use to manage your Vault items. Y our Permissions will
control which of these actions are available to you for the various types of item in the Vaullt.

Check Out

Check Out will “book out” an item from the Vault for you to make changes. This action will be
recorded in the Audit Trail, and the item will be marked as checked-out by you to prevent other users
from making changestoit a the sametime. They will still be able to access the item, for example for
a Part they will still be able to use that Part in one of their designs, but they will not be able to check it
out to alter it until you have finished with it.

Check In

After modifying an item, Check In will “book itin” to the Vault to commit your changes. Ancther
record is placed in the Audit Trail, theitem you are checking inis given anew revision, the ‘lock’ on
it isreleased, and the newly modified item is available for othersto use.

Y ou can dso Check In an item that is not yet in the Vault, including newly-created items such as
Parts and Footprints.

Uncheck
If you have used Check Out to book out an item to change it and then change your mind, you can use
Uncheck to release your hold on that item.

Copy Out

If you need to use an item for something without actually changing it, then Copy Out can be used to
pull a copy of the item to be stored locally. Y ou might want to use this for example to open a PCB
design to generate manufacturing data or run reports, actions that don't actually change the designin
away that you want to record.
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Vault Admin Tools

The Vault admin tools on the Setup menu alows you to control and manage aspects of the Vault
system that are not directly related to revision control or data management.

Vault Setup - Groups X
SignIn  Users Groups  Revision Naming  Aftributes  Options  Colours oK
_ Add Close

esigner
o pply
Delete
Help

Save Changes

Discard Changes

Name: |adm\n |

Description: |Defau|t Admin group |

Pemissions: |[./] Read Parts ~ Al
Read Symbols
Read Footprints None
Read PCB Documentation Symbols
Read Schematic Documentation Symbaols Defautt
Read Packages
[/]Read Panel Designs
[~]Read PCE Designs
Read Schematic Designs
Read Technology Files
[] Read Profile Files

Read Generic Files

[~ Write Parts
[ Wiite Symbols

[~ Write PCB Documertation Symbols v
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Adding Vault Items to a Design

There are anumber of ways to add components to your design from the Vault. Primarily, you can use
the Insert component option or Part Browser bar.

B Insert Component *
Look I ([EREEETES - Add
Yihich ~
0:\D ataPulsonistiaultLibD ata Caies
1 Checkedout
CopiedOut
aul:hLibrary Content'Fartsh
Pat: Pins: Find...
Desc L R
FEootprint:
Mame:
AddtoComp Bin [
1 S

Wault e
Previg

nt Heights = 8mm

> = hittp: /v, vishay, com/

Capacitor/R adial Lead/Solid Tar
By
v
=iuF

1 AuF
489D 106XAA10C1

300.0 thou

As already mentioned, thisis a very brief overview of the Vault in this document to introduce it. Refer
to the Online Hel p and within the V9.0 Update Notes.pdf file for more information.
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Chapter 5. Schematic Capture Editor

Getting Started

There are anumber of ways of starting a new Schemeatic within Pulsonix.
e You can start with the supplied Technology files and/or Drawing Profile. Thisisthe preferred
and recommended method of starting a Pulsonix design.

® You can start with an empty design, that is, no Technology files, and no Drawing Profiles. You
would add the necessary styles etc. to the design as you need them.

® You can start by importing a design from another system using the import mechanism. Once the
Schematic has been imported, a Technology file can be made from it as can a Drawing Profile,
and librariesimported or created from the design.

The discussion below deals with the basic start, with and without Technology files and Drawing
Profiles. It then builds the design using the natura design flow as aguide, adding design items asthey
are required, each topic deals with one feature of the process.

Starting a New Drawing with Default Files

Regardless of which active window is currently open in Pulsonix, you can start a new Schematic
design using the New option. This dialog can aso be used for starting new designs (Schematics and
PCB), Library items, Technologies, Profiles and access to the Library item creation wizards.

- Schematic
Technology Fil Y
Drawing Profiles |—| | <

Block
> S /

P /’H

k%ﬁj“ S

Block Page Block Page

Once you've decided to start the new schematic, you then need to decide whether you require a
Technology file and/or a Profilefile.

The Technol ogy file contains information such asthe Styles, predefined Net Names, Attribute Names
and Colours. The Drawing Prdfile file can contain documentation items such as a Page Border. You
can start without either of these files and add them to the design later. It is better practice to start with
the Technology file at least, dthough the Drawing Profile fileis aso useful because it provides a
localised areain which to work and also is a guide to the printed page size for later on.
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P Tostart anew Schematic design

1. OntheFile menu, click New
It is better to start with a Technology file. The styles and values used in it will be the same asthe
styles used in the supplied libraries. Although thisis not too important, it makesit easier to
understand if you arejust getting started with Pul sonix.

MNew

Designs | Technologies + Profiles | W'izards|

@ PCE Design
Schematic Design

Scm Hierarchy Block
Ej PCE Footprint

PCE Doc Symbol
Schematic Symbol

|§| Schematic Dac Symbol
mg Part

Technology: [ [Nane]

Evofile File: [ [None]

[ Ok ] [ Cancel ]

Click on the small ‘down’ arrow on the Technology drop down list
3. Fromthelist of Technology files select Default (White).stf

Thisis one of the default files supplied until you create and save your own.

4. LeavethePrdfileFile: entry as[Nong], unless you require a page border.

5. Click the OK button to start a new Schematic design.

Design Options for Schematic Design

Before getting started on the design itself, you should check that when you start adding design items,
the editor will behave as you expect or wish it to.

Many characteristics of design items are set up in the Design Settings dia og from the Setup menu
and in particular on the Defaults and Design tabs. Once you start editing the design and adding new
itemsto it, you should also check on the Options didog from the Tools menu, to ensure that the Edit
Connection and I nter action tabs are set to your own preferences. Pulsonix isavery flexible system
and allows many of the optionsto be customised to suite your particular style of working.

The Defaults page sets up the styles and val ues used when adding new items to the design.

Design Settings - Defaults - Bus
=3 Defaults
Attribute
Block
g Bus
Component
Connection
Doc Shape
Embedded View
Error
Junction
Met

Line Style:  Bus -

Name Style:  Attributes |L]

Bus Teminal Offset: 50,00

Bus Teminal Direction:
Up {on vertical bus segments)
Right {on horizortal bus segments)

In Diialogs - Apply Styles to All Connected or Same Name Busses

sl
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Unless an item is pre-selected, the default style defined in thisdiadog is used. If asmilar itemispre-
selected, inserting a new item of the same type will inherit the style of the item. For example, if text is
added to adesign and the text style then changed from say Normal to Large200 (Normal being the
Default), if the text remains selected, the next text item added will use the Large200 style even

though the default is Normal.

The Naming page contains very specific information regarding the characteristics of design items,
items such as the leading character or symbol used for the default system net names, e.g. whether
NO0O0OL, or $1 is used (or another character).

=5 Defaults
Attribute
Block
Bus
Component
Connection
Doc Shape
Embedded View
Error
Junction
MNet
COrigin
Pin
Report Symbol
Star Point
Testpoint
Text
Text Callout
Variant
General
Coordinate System
% Maming
Synchronisation

Design Settings - Naming

Force To Upper Case Mame Options
[¥] Componert Mames [#] Case Sensitive Pin Names
|7 Gate Names || Numeric Gate Names
) Mame Ranges
|| Test Pairt Names Range Start: 0
Default Net Names Range End: 1
Mame Stem: [y
Range Separator:
Mumber Width: i] kem Separator:
Local Net Names Example:  U1.U[3-6]
[¥] Defautt to local names Pin Mames
5 0 Component ta Fin
es L e A
emesLiknel Name Separator:
Local Name Prefic:
Owner-Net Separator: || Cﬂnponerﬂ Ao
[/] Display Gate Name
Owner Before Net Name
Gate Separator: -
Net Pages Attribute o )
Prefic [/] Display Connector Pin Name
Connector Pin
Separator: Separator:
Newline After: 0
[ Show Cument Page Part Names
17 Show Page Number i Display On Each Gate On
= (instead of Name) — Page

The General page alows you to set up more general design items.
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23 Defaults

Design Settings - General

Al Text Attributes
Attribute Substitution Char: EI
Block Adjust To Readable Orertation {when doubled)
Bus
Component ‘.Bﬁimgd?:ab":;;en I:I Matching Styles
Connection ) By Name Only
Doc Shape
Embedded View System Fortt (®) By Name And Value
Errar [ Proportional Width Digits () By Valus Only
Junction
Met CAM/Plot Blocks
Origin Alow Multiply Instanced

5 [ Transform about design extents
in

Report Symbol

Star Point

Testpoint

Text

Text Callout

Variant

Schematics Top Level

g General

These did ogs are pre-programmed with built-in settings and should only be changed if you
understand what they do and need to change them. Some of the settings can only be changed before a
design is started where there are no design items in the design itself already. Some items can be
changed after the design is started but the system updatesitself to adjust al the design items that
already used these settings, e.g. Default Net Name stem.

All Design Settings options are saved in the design, and so only effect the design you are editing.
Other parameters used in the Options dia og are saved to the system's Registry and so are set up for
every design that you subsequently create or edit.

The Design Settings options are saved with the Technol ogy files and so, once your preferences have
been worked out, this alows for the same settings to be used when the Technology filesis sdected in
future Schematic designs.

When setting up Design Settings, you must also consider whether your design will use hierarchy and
what style that hierarchy might be, multiple-instanced or not. Thisis covered in more detail later onin
this chapter under Hierarchy.

Setting up your Technology

The concept of Technol ogy files has already been discussed in aprevious Chapter. This section
detail s specific uses of Technology with the Schematic design editor.

One other important consideration when setting up Technologiesisthe final process of trandating to
the PCB design and how the PCB handl es the items used in the Schematics. The Pulsonix PCB design
editor will use any Net Names, Net Class Names, Net Class Rules and Attribute Names used in the
Schematic when transferred.

Schematic Technology dialog

Theillustration below shows the mgor styles used in components and Documentation Symbols,
Connectors and Testpoints. These are all accessed from the Technology dia og.



Chapter 5 — Schematic Capture Editor 113

Rules

R1
360K

>1 2 1 2

L 3§§K

3 Styles

Hatch Name Shape Width Length
) | Cross Cross 1.524
Line — L junction Round 0.762
% Pin | Pin Cross 1524
Text | Star Point Round 2.540
Connections — | Terminals Cross 1.524
Testpoint Round 1.524

Pin Styles are used to define the appearance of pins and junctions that connections are attached to.
These can be one of any of the shapes available, with aWidth and for some shapesa L ength. An
Offset value can a'so be defined for both X and Y offsets.

Edit Pad Style (mE3a]
Mame:  CrossB0 Used:
Shape:
Type:  Cross ~  widh:  E0.0
Dffset: 0.0 0.0 B0.0
Filled Thickness: oo

This enables you to display the pin in an offset position from that of the actua connection point.
Connections obtain their Line widths from the Connections diaog.

The Line Stylesdidog is used for the line widths of Symbol outlines, Blocks, Busses and all other
lineitems.

The Text Stylesdidog is used for the appearance of Component Names, Pin numbers, Net names and
all other text items.

The Net Names diaog is used tolist the user defined net names used in the Schematic. You can set a
nets Net Class name (see below) and whether the net is Local (i.e. only to be used on one page), or
Global, availableto al pages of the design, e.g. VCC or GND.

The CAM Plotsdiaog allows plots and printsto be setup in advance. These are saved in the
Technology data a ong with the other design information. Plotting the design is covered in detail at
the end of this chapter in the section under Plotting The Schematic.

Other facets of the Technology are discussed as they are used in this manual.

From within the Technology diaog you can also define Rules that will passed through from the
Schematic to the PCB design. Different levels of rules can be passed through during the Translate To
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PCB phase. . For example, you can define rules for Spacings, Min and Max Track width, or Min and
Max Pin Lengths. These net classes are then applied to anet or multiple nets within the design.

All of thisdetail isthen passed through into the PCB design where it can be used and checked again
on the physical design. This alows the engineer to define some of the critical eectrical parameters of
the design that the board layout designer can then use.

Changing the Colours of the Schematic

All item colours within the Schematic design can be changed using the Colours dialog. The use of this
dialog has been discussed in a previous chapter, Setting Up The Design.

Theillustration below shows how the design is constructed using different colours for the different
design items:

[ 7| Colours - Shapes

| | " Name Displayed
Connections

-« Bus

Shapes

/— Sym. Shapes
Doc.Sym. Shapes

Block Sym. Shapes

Block Port Shapes

Callouts

Sym. Callouts.

Construction Lines

Embedded Views
Rl
[ 7| Colours - Connect Points

T A
Name Displayed
A Sym. Pins ]
Doc. Sym. Pins.

Grd

Block Sym. Pins
Block Ports
Junctions

w
2
1]
1]

<

] e e e e e e e e e

dlE=E = EEEEE

w
2
1]
1]

«<| i ] Sl i

<<=

From within the Coloursdialog, Text categories are also availablefor (free) Text, Sym Text and
Doc Sym Text.

Grid coloursare set up in the Grids dial og as discussed previoudly.
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Using a Drawing Profile (Page Border)

There are three methods of adding a page border to a Schematic design depending on whether you are
using predefined page border or are creating it from new. It isrecommended that you use Drawing
Prfilefiles for this purpose.

Drawing Prdfilefile - predefined Drawing Profile files can contain page border outlinesin various
sizes to start the design. These may already exist to be loaded into any Schematic page, or created
within adesign and saved as a Drawing Profile file. The supplied Drawing Profile files can be edited
and saved to suite your own style required.

Created Interactively - using the Insert Shape and I nsert Text options you can create the shape
outlines and add any text required (this can then be saved to a Drawing Profile file to be used with
other designs).

Documentation Symbal - Documentation symbols created and stored in the Documentation Symbol
library can be added to the design as 'ready-made' page borders to use, this method is used by many
other systems. If importing from another system these page borderswill be converted to the Pul sonix
Doc Symboal library.

Adding a Drawing Profile File

Once created, Drawing Profile files can be added to the design like most other items. These can be
added at any time during the design process but it does make sense to add them early on to give you a
guide to the size of the page and the area you have to work in. Adding Drawing Profile files while
using the New option is the mast efficient way of doing this, but they can also be added later by using
the following procedure.

P Toadd aProfileFile
1. On the Setup menu, select Load Drawing Prdfile.

Load Profile ==
| [ ok |
[Mone] [
C:AUsersPublichDocumentsyPulzonix\Profiles Cancel
A2-Landscae
A3Landscape
A4-Landscape

B-Landscape
C-Landscape
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2. Fromthelist, sdect aProfile file from thelist. Thisfile should be one that suites your eventua
printing or plotting output requirements. Thelist of Profile files available istaken from the
path(s) defined in the Folder s option.

3. Click OK to add the drawing profilefile to the design.

4. The profilewill be added to the design but remains sel ected for repositioning. Click in free space
to deselect it. If you wish to move it, select the outline and drag to the new location.

5. If adrawing profile dready existsin the design, it will be replaced with the new one selected.

Resolving Styles during Insert Profile

When saving Drawing Profile Files, the contents of the file can contain Styles not defined in the
Technology you choose for the Schematics, it could aso be that the Stylesin the Drawing Profilefile
and the Technol ogy file match in name but not in definition withiniit.

When aProfileisloaded, any Styles used in the file will be used if they already exist providing the
name and the contents match. If they don't match, a new style is added to the Technol ogy dial og.
Most important, is that the Style contents are maintained, the thickness and sizes etc.

When creating the Drawing Profile file, you should atempt to use the Technology file that will be
intended for use with the Schematic designs.

Adding Documentation Symbols

Documentation Symbols can be used to define Page Borders. Thisis covered in the chapter headed
Adding Documentation Symbols.

Creating Page Borders interactively

Page borders can be created interactively using the options provided within Pulsonix. Please refer to
the chapter headed Adding Shapes for more details.

Using the Component Bin

This section details how the Component Bin is used in the Schematic design editor. An overview on
how the Component Bin works generally can be found in the previous Chapter, Using Pul sonix.

The Component Bin in Schematicsis used mainly as an off-page Bin for unused components and
connector pins. You would useit to hold components or Connector pinsthat are unplaced but that you
know you will need later on, or unused gatesthat form part of multi-gated component aready used in
the design. When multi-gated components are del eted, the gates are put in the Bin until all of that
component’ s gates have been deleted from the design.

Component Bin X
1 2 PLL1 5 &
X FPX %1 |
.C
Rl-a 2 46@8X-102 630

4628X-102 680 P 3

@ P 4 |:AL smenesn

Gated-R

Rl—b H 5 Cannechaors:
4628X-102 680 R
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Schematic components can be added directly to the Component Bin during the I nsert Component
operation as shown earlier in this Chapter. However, if you have components in the design that you
wish to move into the Bin temporarily while editing another area of the circuit you should be aware
that if connected at the time, the connections will be lost. Unlike the PCB editor that removes tracks
but retains the connectivity, the Schematic editor loses the connection. If you move a connected
Schematic Component into the Bin by mistake, use the Undo option toretrieveit.

Components, gates or Connectors placed in the Component Bin will not be transferred to the PCB
design during Translate To PCB unless they form part of an existing multi-gated Component already
used in the design. Any completely unused components etc. in the Bin will beignored.

Adding Components

Once the Design Settings have been set and the Drawing Pr ofile (Page Border) inserted, the
Schematic editor is ready for the design to be created.

One of the first processes to atempt is the insertion of Symbols into the Schematic design; Pulsonix
provides the I nsert Component function for this purpose.

Part and Symbol contents are created and saved into corresponding libraries. The Part entry containsa
Part name, a Footprint (optional if trandateto PCB isn't required) and a corresponding Schematic
Symbol or multiple symbals if the Part represents a multi-gated Component.

Note: In Schematics, an instance of a Part used in the design is called a Component.

When using multi-gated components, in the Design Settings, Naming dialog, you can define whether
the Gate Name is displayed or not by selecting the check box. This displays gates like this: Ul-a, U1-
b etc. The Gate Separator character can also be defined depending on how you want it to look, U1-a,

U2,a, U3/aetc.
Coordinate System ¥ Mames Unique Across Design
L4 Local Mame Prefis: Component Names
Iv Display Gate Name
Owner-Met Separator:
= Gate Separatar: |-

The creation of Partsis covered later on in the manua in the Chapter on Library Management.

Using the Insert Component dialog
Using Insert Component will alow you to select the required Part from the appropriate library or

libraries.
5| Insert Component @
Look I | [&ll Libraries] |L| Add
Which Parts:
Ci |

Eiter. * No. Pins: Apply Iﬂl
Matched: 43765 of BE232 Include Connectors

Bart: 1KAB10E {ir} - Fins: 4 Find...

Desc:  RECTIFIER - BRIDGE Family:

Eootprint: S04 -

Mame:  CR1 Addto Comp Bin ]

s I E

[ Preview Schematic & PCE ] Attribukes ] ault




118 Chapter 5 — Schematic Capture Editor

Use Look In to choose the libraries you are going to search for the required Part. Normally [All
Libraries] will be used to search dl librariesin the Library folder, otherwise, select the library name
or use[Current Design] to search components in the design. All other libraries available in the drop
down list will be shown using their own name.

Which Parts enables you to filter the search list to find specific Parts. Y ou will notice that with no
filter information or * (any), the Matched: numbers may be uneven, e.g. 1654 of 2952, this means
that there are some Partsin the libraries that are PCB only Parts and as such, unavailable for
Schematics. The Filter box can take any name and wildcard characters.

Wildcards can be used to make thefilter more efficient. (Wildcards are special charactersthat are
used to match any character rather than being specific, for example* and ?). For example, 74LS*
Moreinformation about using Wildcards can be found in the on-line help.

The Pins box is used to limit the matching parts to those with a knawn number of pins (blank means
any pin count).

Once a Part or range of Parts matching the Filter selection have been found, the first Part available
will be shown inthePart list. Thiswill display the full Part name (4608X-102 680) and the Library
from where it came, shown in braces, e.g. { Resistor}.

From the Part library entry, the available alternative Footprint entries will be loaded into the Part
drop down list, e.g. SIP8. These may be surface mounted aternatives or different packages available
for the Part. Choose the required Part and Footprint.

The Name box shows the default name stem for this Part (taken from the Partslibrary default
Component Name Stem entry) and the next available number in the sequence. Both the name stem
and the number can be edited if required.

Type in the name required of the Component. The default name presented will be constructed from
the Name stem taken from the Part in the library, e.g. R and a number to form a unique name as yet
unused in the design, change thisif required.

The Gates entry is only shown if the chosen part has multiple gates and you are not adding to the
Component Bin (only whole components may be added to the bin).

The default gateidentifier is the next free gate of thistype that is not yet used in the design. For
example, if Ul-aand U1-b are aready placed on a sheet in the design, then U1-c will be the default
name. Thelist box will contain the names of unused gates on the Component using the typed name.

The Component Bin check box can be selected if you wish to add the Component(s) to the
Component Bin. These components can then be dragged from the Bin into the design at alater stage.
The Number Of Copies box alows you to add multiple parts to the Bin in one operation. Please refer
to the section below on Using Component Bin for more information.

The Preview check box opens the preview window alowing you to view the Component beforeit is
inserted into the design, this gives you chance to visually inspect it to ensure that it is the current one.
Checking the Schematic & PCB box will aso alow you to preview both design views of component
selected.
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V| Preview  [¥] Schematic & PCB Altributes Waulk

Cl1 C1

CO80S C@805

Once you have the Part you reguire (shown in the Preview window) and its Footprint and Name are
correct, you can add it to the design using the Add button.

If you are not adding to the Component Bin, the Add button will dismiss the dialog from view and
will allow you to interactively add as many Parts of the type selected as you liketo the design. If you
require adifferent Part you should cancel this process by pressing the Esc key on the keyboard. This
will immediately return you to the Insert Component diaog from where you can make further Part
selections. If you wish to cance Insert Component completely, having finished this process, use the
Cance button from the Add Component dial og.

Adding Multiple Components in Arrays

After selecting the I nsert Component option, if you then right mouse click while the Component is
dynamic, you can select the I nsert Multiple Items option from the context menu.

From this you are presented with the I nsert M ultiple Components dial og:

Insert Multiple Components @
Step Offset
w7000 Y 400.0 @ Distance Grid Steps

Mumber of [tems

%4 % Y4 =

Ingert Order
@ Inzert Rows Inzert Colurns Feverse Order

Switch Direction at end of Bow/Colurmn
Stagger Alternate Row/Column

Stagger Pitch: 0.0 @) Distance Grid Steps

Item Orientation

Angle: 0.0 Mirrored

oK. ] | Cancel
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The Step Offset defines the distance each Component is offset from the previous one. There are
separate values for X and Y and they may be negative to step in the reverse direction.

The Number of Items defines the number of itemsinthe X & Y directions. These numbersinclude
the original asthefirst item (so they start from 1).

Use Insert Order to define the order that the items are added. First select I nsert Rows or I nsert
Columns to specify theitems are added in rows or columns, and check the Switch Direction box to
specify that the next row is started above the end of the previous row, or leave unchecked for each
row to be added in the same direction.

Press OK to add the multiple items. They will al be dynamically displayed on the cursor for you to
click in therequired position. Use Insert M ultiple Items again to ater the item counts or gaps
between them whilst placing the items. Set the countsto 1 to go back to adding asingleitem.

Interactively positioning a Component

Whilst using the mouse to add the Component or gate, you can use the context menu to change its
angle and to mirror it, for example, or to change the size of the grid steps that the Component is being
moved by. Thisis explained in detail in the Chapter General Utilities under Moving Items.

Auko Weld Mow

Cnline ERC

Mext In Sequence Shift+I

Change Grid 3

Use the Next In Sequence option from the context menu to increment the Component name and gate
identifier to the next free Component or gate not used in the design. Click to position the Component
or gate at the required position.

Once in the design, components can be repositioned using the Move option or by selecting and
dragging them.

Using Decoupling Capacitors

Decoupling or bypass capacitors are frequently used in the design process. There are quite often equal
amounts of decoupling capacitorsto integrated circuits, on large digital designs this can mean alot of
work to add lots of these devices. Pulsonix has a short form notation for using one device to represent
many devices by using a simple naming convention.

When naming a single capacitor Component you can use the notation name[ 1-3] where 1-3 represents
the number range, e.g. C[1-3]. After Trandate To PCB, this will become 3 individua capacitors of
the same Part type and will be named C1, C2 and C3.

The Name Range characters used are set up in the Design Settings dia og under Naming.

mes
Mame Ranges

mes Fange Start: [
aint Mames

Fange End: ]
+ Mames Range Separator:
tem: $ Item Separator:
Width: |0

Example:  1U1.U[3-6]

The Range Start and Range End are the characters used to encl ose the range numbers e.g. C[1-3].
The Range Separator isused to 'split' the number range, e.g. C[1-3] and the Item Separator isused
when thereis more than one Component name or if the sequence isnot sequential, e.g. C1, C[1-3]
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‘ | 531 2 oF
] = & B
CI1-31

Translate To PCB

Note: this naming methodology applies to other components aswell, not just capacitors.

P To add decoupling capacitors
1. FromtheInsert menu, select Insert Component.
2. Click on the Name box and type the name range required, for example C[1-3]
3. Thedialog will now recognise the name range and display the message Range of X components.

Eootprint:lH 0.400 ﬂ
Mame:  |C[1-3] | Fiange of 3 cc-rnp-:-nents|

Add bn Crren Rine T

P Alter native method for naming decoupling capacitors
1. Insert a capacitor Component into the design from the I nsert Component diaog.
2. Click onthe Component Namee.g. C1, right click and select Properties, Component page.

3. Edit the Component Name to create the name range required, e.g. C[1-3]. Thisis verified with
the message Range of X components as shown above. If the name range has been defined
incorrectly, when you attempt to exit the dialog, it will tell you to correct the error first.

4. Click OK to accept the new name.

If the name range contai ns a name that has already been used, then awarning dia og will be
displayed when you attempt to exit and you will need to correct it before you can apply the range.

Note: As an alternative to using named ranges for decoupling capacitors, you can also use the Pin
Network option. Please refer to the Online Help for further information.

Adding Connectors

Connectors in Pulsonix are Parts that have a special ‘ connector’ flagged set during the Part creation.
As a Schematic representation, they are usuadly pins on the designsthat can be individually placed,
but which refer to one PCB Component. In Pulsonix you can create connector Parts like this, or as
one symbol containing many pins, again referencing one PCB footprint. Both methods are detailed
bel ow:

In Pulsonix, the Connector can be represented in one of two ways:

e Asindividua connector pinsthat can be placed anywhere on the Schematic design, but that refer
to the same footprint using up to the maximum number of connector pins for that device e.g. PL1-
1, PL1-2 etc.

e Thesingle Connector pin has special properties: it can be selected from the I nsert Connector
dialog and placed anywhere on the Schematic. This means one pin could be used as an input pin
on one side of the design, and another could be used on the right side of the design as an output
pin.

The second method of using connectors:
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e Likea‘'norma’ Component, that is, with single or multiple gatesto show the Schematic
representation, and a PCB footprint. Thisisless flexible in the Schematic design as the Schematic
pins cannot be placed anywhere (unless you define multiple single pin gates). If you want this,
create a proper Connector Part.

Both have their uses. For this discussion the Connector Pins will be detailed. If you wishto usea

normal Component as a Connector you should follow the chapter for Creating Parts later in the
manual.

From the Design Settings dialog and Naming, use the Display Connector Pin Name check box is
used to decide if you want the pin number to be displayed as part of the Component Name.

v Display Connector Pin Mame

Connectar Pin
Separator: .

MNet Pages Attribute

Prefis:

,—
Separator: .

When naming Connector pins, Pulsonix uses the Connector Pin Separ ator character defined in the
Options and Designs dial og to distinguish between the Connector Name and the pin in the
sequence, eg. PL1-1, PL1-2 efc.

» Toadd Connector pins
1. Click the Insert menu, click the Connector Pin option.
2. SelectthePartslibrary you wish to use using the L ook In:.drop down list.

3. Alist of Connector Part Names will appear in the dialog. Only parts that were added to the
library, as connectors will be shown. Usethe Filter to reduce thislist to the parts that you are

interested in.
# | Insert Connector Pin @
Look Ir;  [&ll Libraries] - Add
which Parts:
— Cancel

Filter: ~ Mo, Fins: Apply I—I
atched: 15868 of 68852

Pat: 11114454 +  Fins: 10 Find...

Desc: CONMIDC PIN 10POS 304U NO LATCH Famnily:

Eootprint: conl0_2x5_5 |L|

Hame: L1 1] |eu E

Sumbat COMM  « Pin 1 : Add to Comp Bin

| Preview || Schematic & PCE Altributes

u1

Ul.1 onnos
1-111446-4

4. Choose which connector part you wish to add from thelist of Parts: using the drop down list.

5. Change the pin number you want to add (if the default provided is not suitable) using Pin:



Chapter 5 — Schematic Capture Editor 123

6. Choose to add the connector (or a number of copies of it) directly to the Component Bin, or to
add a connector pininteractively into the design using the Add button.

7. If adding to the Component Bin, you are returned immediately to the dia og, € se follow these
next steps.

8. Using the mouse, move the connector pin to the desired position and click to place it into the
design.

9. Continue to place connector pins using the same Part. Each pinis auto incremented to the next
free pin number in the design, or, if dl pins of the Component have been added, the Component's
name is auto incremented to the next free name in the design.

10. Pressthe Esc key, to return to the add connector pin dialog.

Y ou can dso insert connectors using the normal Insert component dialog. Check the Include
Connector s switch to browse your connector parts aswell.

7| Insert Component @
Look In: [All Libraries] - Add
‘which Parts:
Cancel
Filter: * Mo. Pins: Apply Iﬂl

Matched: BS633 of BE228 V| Include Connectars

Reloading Parts

Once components have been used into the design, you may need to change the Symboal or the Part
definition in thelibrary and then reload it into the design.

Y ou should select the Component you wish to reload. From the context menu you are provided with
optionsto Reload From Library (once the Part and/or Symbol has been edited), Edit Part In
Library and Edit Symbol In Library to edit the actual Part or Symbol items.

Change Testpoint...

Reload From Library. ..
Replace Part...

Edit Part In Library..,
Edit Symbaol In Library...

S AR

Move ko Bin

Disconnect Con End

Add Page Link

If you select one of thetwo Edit options, you will be automatically placed into the Part or Symbol
editor with that particular Part or Symbol loaded from itslibrary ready for editing and saving. You
should make your changes and save the updated library item. Thisis detailed later on in the Chapter
on Library Management.

Once the Part and/or Symboal item has been changed, you need to then reload it back into the design,
effectively ‘swapping' out the existing item for the new one.

To dothis, usethe Reload From Library option. With the Component selected in the design, you
can use the option from the context menu, or the Reload From Library options on the Utilities
menu.
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Reload From Library - Summary @

Feloading all partz and symbals.
[Force reload of items, even if latest version]

Selected for reload:
2 Parts
0 Associated Parts
2 Symbalz
0 Doc Symbols

Selected items to be reloaded:
2 Parts
0 Associated Parts
2 Symbalz
0 Doc Symbols

Additional symbols to be reloaded:
0 Symbals

Include Component Mames In R eport

| Wiew Report | [ Perform Heload] | Cancel |

Note: all other components using the changed Part or Symbol will also bereloaded. You cannot have
two different versions of the same Part or Symbol in a design.

Adding Connections to the Design

Connections are added to the Schematic design to make electrical connectivity between Component,
Connector and Documentation Symbol pins. You can add connections to other connections forming
junctions. You can also add connections to the design that do not connect to any electrical pins, these
are 'dangling' connections and are useful during the design process but should be resolved before the
trand ation to PCB process.

As already demonstrated in the Technol ogy section above, connections hold properties of the Net
name and Style. When trand ated to PCB, al connections using the same net name are joined together
to create the netlist from where the PCB is then created.

Information about the connection being added is shown on the Status bar.

Setting up Connection Options

Before any connections are added to the design you should setup the default val ues used and any
predefined Net Names or Net Classes to be used (setting up Net Names and Net Classes has aready
been discussed in the previous section).

Default Connection and Net values are set up in the Design Settings diaog under Defaults.

Connection sets up the Style of the connection. Thiswill provide the displayed and plotted width
when used in the design.

Net sets up the default Net Class that new connections will use during insertion. The Name Style will
be the default text style used if the Net Name is displayed in the design.

Inserting Connections

Once a connection has been started, each single click will add a corner until the destination has been
reached. The finish marker F will be displayed and asingle click on that pin or dectricd ‘landing
site’ will finishit.
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Connections can be added to the design in a number of ways:

e Usingthelnsert Connection option from the I nsert menu or from the Schematic Toolbar, click
on the pin to start adding a connection, or;
e Double-clicking on a Component pin to start a new connection, or;

e 'Dragging' off an unconnected Component pin to start a new.

Tip: If the'drag off pin' mode is enabled you may find it difficult to move componentsif you select too
closeto a pin. To avoid this, select and keep pressed the Shift key, and the Component will be
sel ected and moved.

If you intend adding connections by 'dragging' off pins you must select the check box this first
through the Options, Interaction dialog. If unchecked, a drag moves the Symbol as normal.

Opticns - Interaction @
Design Backups Select Show Tooltips On Design kems
Display
Edit Connection Select Tight Groups Name [¥] Tooltip Attribute
. Minimum Pick Tolerance
Edit Shape il Net Net Class Pin Logic
File Extensions Drag Along Shape Selects Path Between 2 Points
Find [¥] Control Drag Does Duplicate Group Style Name Style Size
General Enable Nudge [ D Shape Size [¥] Start/End
L g Interaction| || Don't Pick Locked tems
Meve Hs Properties On Doubls Click Rotte
Macros Hppress Fropeties Uin Double Hie Rotation Step:  45.0
Multi-Screen Frame Select
Online ERC Select f Completely Framed Power & Ground Pins
Auto Connect: -
RESD‘?’E Net Names [T Akt Drag Does Frame Select Aways
‘Warnings
[ Select Emor Markers Undo
] Undo Pan/Zoom
Copy

Cross Probe
[l Cony Single Cutout As Shape [ Bring Probed Design To Frart
Delete Probe Any Design
[] Unextended Delste - Deletes Segments [C]Open Schematic Page
[T] Split Unlabelled Subnets
Connections

[] Highlight New Nats

Drag Unconnected Pin Starts New
Connection

[ Drag From Pin Uses Sketch Mode
[ Double Click On Pin Uses Sketch Mode

Cursor Text
Offset from Cursor: 250.0

Y ou can use double-click or drag method to add connections but these are only ‘one off and only add
a single connection. Once the connection is completed, you are automatically returned back into
Select Mode. The I nsert Connection mode alows you to continue 'stitching' in multiple connections
until you exit this mode.

At any point you can change the characteristics of the connection. Y ou can change its Style, the Net
Name and the Net Class Name.Y ou can do this while adding the connection or after the connection
has been added by editing its Properties. These options are available on the context menu or as
shortcut keys as pre-defined.

+12v

Cancel Insert Connection

Finish Here

Type Coordinate... =
4% Type Offset,.. Shift+=

Change Style S
Change Met Fz
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Changing the connection Style
The Style of the connection can be changed from that defined in the Design Settings, Defaults

diaog.
P To change a connection Style
1. While adding the connection right click and select Style or press the <S> key on the keyboard.

Connection Style @

Old Style:  Conkections

Mew Style: Connections -

width: 5.0 Apply To Al Segments

[ (] 3 ] | Cancel |

2. Select the New Style name from the drop down list, or edit the new Width required and type the
new style namein.

If the Style name is|eft blank, you will be prompted with a default name (stylel or the next available
name in the sequence) that will be added to the technology if OK is pressed.

The Apply To All Segments check box should be used if you wish the style change to be applied to
all segments on that connection.

Changing the net name during Insert Connection

Whileinserting a connection you may wish to change the Net Name, this can be done using the
Change Net Name option from the context menu or by clicking the <F2> key on the keyboard.

From the diaog displayed you can change the Net Name by typing in anew name, or by selecting an
existing name from the drop down list.

The net names list will contain all global net names and, if the selected net waslocal to a page, al
other local nets on that page. If the selected net contains items connected to closed busses (i.e. busses
that have a closed set of allowed net names, these are explained later on) then the list islimited to just
the names alowed.

Y ou can dso change the Net Class by selecting a name from the drop down list provided it has been
defined in your Technology.

If changing to an existing net name, the correct net will be merged with the chosen existing net. If
changing to anew net name, you can set the net name to be global or local to the current page. The
Local Net check box isavailable. Check the Local Net box to force the net name to only be used on
this schematics page. Or, makeit global (i.e. availableto al pages of the design) by unchecking the
Local Net box.

If the connection is on a subnet (a set of items on the net physically connected, yet separated from the
rest of the net), the subnet can be split from the origina net using this option. A subnet is a set of
items on anet that are physically joined by connections, but are aso physically separated from the
rest of the net's items. The Change Name Of Subnet Only check box will be available. Check this
box if the changed net nameisto apply to only the subnet. Thiswill result in splitting the subnet away
from the origina net and either into its own new net, or merged with another existing net.

Tip: While adding connections, you can press <F2>, followed by the signal nameand <Enter>. This
will display the Change Net Names dialog, enter the signal name that you type and OK the dial og.
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Normally this option is used to change the net's name to a new unique name, but by selecting an
existing net from the list, the two nets will be joined, with the compl ete net keeping the chosen name.
Before merging the nets, the Join Nets didog is will be displayed. This option is discussed in more
detail later in this section.

Net Namesthat are unused in the design but that may have been used previously or typed in
incorrectly can only be removed inthe Net Names dial og of the Technology.

Start & ending on different design items

During the insertion of a connection, you can end the connection on anew, single pin design item, as
well as any existing dectrical pin. This feature can aso be used to start a connection on but you must
bein Insert Connection mode.

During Insert Connection, before starting the connection you can right click to use the Start
Connection On option from the context menu. After starting the connection you can right click to use
the End Connection On option on the context menu. Y ou will be presented with the following menu
and sub-menu:

Change Met Fz

\ﬁ\ Mark Met H

| End Connection On >| Connectar Pin
online ERC | Signal Reference
Editing Options » Testpaint
Segment Mods » Ragelll
Change Segments » Mone

Show Connection ko Mek

Connector Pin isused to add a PCB Connector pin. This displays the Insert Connector Pin dialog to
choose the connector Part and which pin number to use.

Signal Referenceisused to add areference to a Net Name. This displays the I nsert Signal Ref
dialog to choose which signal reference Symbol to add. Usethisto add symbals to indicate the use of
the net, e.g. aground symbol indicating it isthe GND net or for other nets that may extend across the
schematic page.

Testpoint is used to add a Testpoint to the design. This displays the Insert Doc Symboal dialog to
choose a Documentation Symbol to use for the testpoint (unless atestpoint has already been added to
the design that it can copy). A unique testpoint name will be alocated by the system and attached to
the Documentation Symbol's pin. Use thisto indicate that a testpoint needs to be added to this net
when Translate To PCB is performed.

Branch Point —if you have the Interactive High Speed option, you will also be ableto end a
connection on a Branch Point. These are used in conjunction with Signal Paths and/or Sub Netsto
create specific branching points of a net so that additiona parameters can be added.

Page Link isused to add an off page connector symboal. Thisis only available if you have changed
the Net to be aglobal net, i.e. available to other pages of the design. Thisfirst displays the Insert Doc
Symbol diaog to choose the Documentation Symboal to use (unless this net already has a page link
symbal it can copy). Thenit displays the Add Page Link dialog to choose the page to link to.

None is used when no new item to start/end the connection from isrequired. This allows you to pick
an item from where to start/end the connection.

Once you have chosen an item to start/or end on, it is displayed a the end of the cursor for you to
place. Ussasingle click to place astart item, or adouble click to place an end item.
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Adding Dangling Connections

A dangling connection in Pulsonix is a connection that starts or finishesin ‘free space’ . This can be
useful if you start a connection and cannot decide its destination until alater stage. Once a connection
is dangling, to continueit, double-click onitsend, or if using the Insert Connection option, select its
end and continue with the connection path.

1
LWl

Starting Connections on other electrical points

You can start a connection on other eectrical items such asjunction points and other connections.
However, to do this you cannot use the Drag method, and the Double-click method only works in
some instances.

To start a connection on ajunction point (the dot that indicates two or more connections connected to
each other), you may use the Insert Connection mode or double-click on the junction. From this, a
new connection will be started.

2

FL1.1
LWP

If you wish to start a connection from a cor ner of an existing connection you should use the Insert
Connection option or double-click on the corner. The drag method will only move the corner. By
starting on a corner of a connection ajunction point will automatically be inserted.

o
-
=
=

1wl

b

If you wish to start mid-point on an existing connection you can only use the Insert Connection
method. Attempting to use a double-click will edit the connection. Using the Drag method will move
the connection segment.

7

FL1L1
LWl

b

By starting on the middle of a connection ajunction point will automatically be inserted.
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Changing Segment Modes

While editing connections you can change the 'mode’ of segment to enable different 'styles’ of editing
to take place. For example you can use the Orthogonal mode that provides you with two dynamic
segments on the connection being edited, or Angle that gives you amitred corner when you change
directions.

Cancel Edit Connection
Finish Here
# | Type Coordinate... =
42 Type Offset... Shift+=
Change Style 5
Change Met Fz
ST Mark Het H
Online ERC
Editing Options 3
Segment Maode D| Free
Change Segments 3 | v | Orthogonal
Show Connection to Met Angled
Curved
Change Grid 3
Restricked Movement
Orthogonal Mikre

Free enables the connection to be added at any angle, and Cur ved works the same as Mitr e except
that the corner added is curved.

In addition to the Segment modes, you also have the Editing Options. These provide you with
additional options for use during I nsert Connection.
¥ Type Coordinate. .. =)

4% Type Offset... Shift+=

Change Style 5
Change Met Fz

SP Mark et H

Online ER.C

| Editing Options >| Auko Corner
Seqment Mode 3 Apply Segment Mode to Tail

Change Segments 3

Show Connection to Net

Change Grid 3

Auto Corner will automatically insert corners when any change of direction is made during Insert
Connection. This will use 90 degree corners if the Segment Mode is set to Orthogonal, or Mitred
cornersif Mitreis set.

If Auto Mitreis set, when achange of direction is made, aMitred corner will be added regardless of
what is set in the Segment Mode. The Mitre will be afixed size using the setting in the Options, Edit
Connection dialog.

For both the Segment M ode and the Editing Options, you can either change these while editing or
inserting a connection, or before the session using the Options and Edit Connection diaog.
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Options - Edit Cennection @

Design Backups

Displgay ’ Segment Mode:  Othogonal - [T Apply Seg Mode to Tail
4 Edit Connection [T Orthogonal Mitre [] Auto Comer

Edit Shape Size: 492+ Type: @ Mire () Fllst Tolerance: 984+ |

File Extensions

Find

General Show Can Finish' and "Has Loop” Markers [ Remove Loops

Interaction Add To Bus Shows Net Name [ Auto Share Connections

Move [T] Mlways Mark Net being edited

Macros [] Clear Mark when edit let

Multi-Screen lear Mark when edit complete

Online ERC Show Connection to Nearest Node

Resolve Net Mames || Show Dyriamic Connections Only

Warnings

Sketch Connection

[ Use Pairt To Pairt Mode [ Mitre: Result
[] Use Grid When Sketching [ lgnore Text

Thisdialog isalso used to set other options related to inserting and editing Connections.

Starting a Connection on a Bus

To start a connection from a Bus (Busses are explained in more detail later on in this chapter on
Using Open & Closed Busses) you must use the Insert Connection method. Click on the bus
segment you wish to start from and you will be presented with a dial og from where to choose the net
name.

7| Choose Bus Net @

Ul-s

XCR3M64 X1 A

FORT_EN
[TE CLEE
—{TH1-CLiL
Mz CLEZ

il

M3/ CLEZ
0. TC1
10.-_TH3

n._Ton Ok ]
w2 o Ter

I

e

I Caricel

i

N\

When using I nsert Connection and adding to a bus, there are rules covering Open and Closed
busses that are adhered to. There are covered in detail in the chapter on Using Open & Closed Busses
later on.

Showing Junctions over Pins

If two connections are attached to a Component pin, ajunction isonly drawn if the Draw I mplied
Junctions On Pins check box is checked in the Options dia og and Display.
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The example below shows how the implied' terminal would look in the design:

il
A
3 vk
B Ul-c
. 74LS00
2l PX
E
Ul-d
T 74L SO0

Changing the connection grid

While adding a connection, use the Change Grid option to ensure connections are placed on
predefined grid points as required. Connections will snap to the Working Grid or no grid if the Use
No Grid option is selected.

Cancel Insert Connection

Finish Here

Type Coordinate... =
4% Type Offset.., Shift+=

Change Style S
hange MNet Fz
9% Mark Net H

End Connection On 3

Online ERC

Editing Options 3
Segment Mode 3
Change Segments 3

Show Connection to Net

Change Grid 0 Lse No Grid Shift+H
M Use Working Grid  Shift-+

Use <Component = Grid

Display Grids Chrl+a
o Gridstep...
B arids... alt+G

Inserting Components to split a connection

Once a connection has been added to the design, it is possible to move or insert a Component over the
connection to split the net. Thisis useful to add a capacitor or resistor into a section of circuit that
already exists.

This situation can only occur with 2 pin components and where the connection is orthogonal
horizontally or vertically, the process is automatically exercised once Pulsonix detects this situation.
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First the Component is selected or inserted and moved over the connection so that the Component
pins arein-line with the connection.

A

L2

Once the Component has been moved over the connection, the weld markers are displayed (small
round blobs):

A warning dialog is displayed to show that the net is split into two, with one retaining the origina net
name (if assigned):

Split Net "ADDL" (==

The net haz been split into bwo nets and the highlighted net will
take the new name supplied below. The unhighlighted net will
remain as the ariginal net.

@ Mew Net Mame:  Sig2

Rermove From Met

Fename Other Half

The Component is then dropped in place with the origina connection split.

1

Disconnecting Terminals

If you wish to disconnect a connection and put it on ancther terminal use the Disconnect Con End
option. This option is only available when editing a connection and can be found on the context
menu.

CZz

|

Cl
AI | Cancel Edit Connection
1u

Finish Here

- X

Type Coordinate. .. =
4% Type Offset... shift+=

Change Style 5
Change Met Fz
SHY Mark Met H

| Disconnect Con End

Online ERC
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The end that is dynamic for editing will be disconnected when edited. This direction can be changed
using the Reverse Edit Dir ection option available on the context menu under the Change
Segments> option.

Add Connection Modes

Sketch Connection Mode

The Sketch connection path mode is available in the Schematic design editor. Thisalowsyou to
interactively make a connection between two points using a basic ‘ sketching’ mode, or by using a
point-to-point mode. Thisis an aternative method to dragging off terminals or using Add Connection
mode.

Using the Sketch Connection mode from the I nsert menu, you can add connections to the design.
Once in this mode, thisis verified by the display of a modal cursor, a cursor which shows amode.

+5Valts +5volts
10 MT 10 1:17(

12 MNP WCC |8 12 NP WCC |9
D Q 1 D Q
N ng |8 M ck ne |8
MC  GND o= NG GHD Pe—
1397 7>L Uth 139 7>L Uth
GROLUND GROUMD
 — —  —
This picture shows the approximate This picture shows the final result after
path that you ‘ sketch’ in. The modal completion and tidy-up.

cursor is also shown.
Immediately after using sketch mode, the tidy routine will snap the connection onto the grid and
remove all the rough edges for you. Once added, the connection path can be tidied up using normal
connection editing options.
Context menu options
While using the sketch mode, you can select options from the context menu.

Cancel Sketch Connection
[ Exit This Mode

Finish Here

Complete

Change Style 3

Change Met Fz
SPY Mark et H

Sketch On Grid

[ sketch Point To Paint

z‘ Show Connection ko Met
ZI Shiow Finish Markers

Change aGrid 3

Sketch on Grid should be used if you require the connection to be on grid, this modeis
recommended.
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On the context menu, you can select Sketch Point To Point mode. This alows you to point and click
to add a connection path. After the mouse click, the path will be tidied back to the last click, this gives
you a‘guided’ routing path which is automatically tidied as it goes along. This may be a preferred
mode of operation to the norma sketch mode.

Sketch modes can be pre-selected from the Options didog and Edit Connection page.

Connection Options

The Options dialog and I nter action page now alows you to use drag or double click to add a
connection from a pin on anet with no connection. Thisis particularly useful for reverse engineered
designs. The default is drag to sketch and double click to use normal add connection. The default
sketch mode is point to point.

%] Frobe Any L'esign

[] Open Schematic Page

Connections

Dirag Unconnected Pin Starts New
Connection

[ Drag From Pin Uses Sketch Made
[ Double Click On Pin Uses Sketch Mode

Naming and Renaming Nets

By default, any connection added to the design will contain a default net name. This name can be
changed during the addition of the connection or renamed afterwards.

Using default Net Name properties

Nets have a number of default properties - Net Name, Net Class and alocal state. New Nets will
automatically be assigned a default Net Class and made global when added to the design (a globa net
can be used throughout the design, for example +5V or GND). Nets that have previously been named
in the Technology file will dready have a Net Class assigned to them, and be marked local or global
(local nets are considered to be page specific, for example, on amulti-sheet hierarchical design).

Naming Nets & Renaming Nets

At the addition of connections or the editing of connections you can name them using your own name
as an dternative to a system default net name. Y ou can press the <F2> shortcut key this will display
the Change Net Name diaog. This option is aso available on the context menu.

Change MNet @
Choose Fram All Mets In Design:
Net Name: DD -
Local Met
Met Class: Signal -

Met Type:  Signal

V| Show Net Name

(] 3 ] | Cancel
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Local and Global Nets

When designing your Schematic, by default, net names are considered global. That is, even when
using multiple pages, everywhere anet nameis used, it refers to the same net. Items using the same
net name are connected to the same net.

It is possible to define a net name as local, which means that only items on the same page can be
connected to that net. The Local Net Names section of the Design Settings tab and Naming dialog
controls the creation of these local nets, and how their names are generated. This ensuresthey are
unique when producing netlists, or passed forward to PCB. These parameters can only be changed for
anew design that doesn’t already contain net names or for the Schematic Technology file.

Report Symbol Local Net Names

2 PU_mt | Default to local names
Testpoint

Text | Names Unique Across Design
Text Callout Local Name Prefix:

Variant -
Owner-Net Separator: !
General

Coordinate System Owner Before Net Name
5 Naming

Synchronisation il TS

Prefix:
Names Unique Acr oss Design, when checked, ensures that the local net nameis only used on one
page. Soif 'Pagel’ hasalocal net called 'Net1', 'Page2' could not have any referenceto anet called
'Netl'. When this option is unchecked, it is then possible for 'Page2 ' to also have anet called 'Net1',
but it is not the same net and they are not considered connected. Of course when such adesign is used
in a PCB application these two nets must have unique names. Thisis wherethe other controls on the
dialog are used. To make the net names unique, the page name is added to them. The way thisis done
is configurable. Y ou can choose to have the page name before or after the net name, and dso have a
prefix and infix. In our example, if we chose a Local Name Prefix of '$$', a Page Net Separator of '
with the Page Befor e Net Name, the nets would be named '$$Pagel-Netl' and '‘$$Page2-Net1'.

If using these options, consideration must aso be taken if the design isto contain hierarchical blocks.
See the section under Hierarchy for more information.

Electrical Rules Checking (ERC)

ERC Modes of operation

There are two modes of checking the eectrical rules; Online and batch checking. The batch check is
more comprehensive and checks all rules set. The online checking option checks a subset of the full
batch checking option and is restricted to Pin Types only.

Online ERC

Online rules can be switched on and off in two ways; through the Options dialog and Online ERC,
and by use of the context menu during I nsert Connection.

The Online ERC dialog on the Option diaog allows the mode to be switched on, and then aswith
Online DRC modein PCB, alowsiit to be continuous or enabled On-Drop or After Edit. You can
also optto Add an Error Marker to the design on the detection of an error.
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Options - Online ERC

Display 7] QOnline ERC
Edit Connection

Edit Shape ¥/|0n Drop
File Extensions After Edit

Find
General

| Add Emor Marker

| Treat All Dangling Bus Connections As Unfinished

If you check the Treat All Dangling Bus Connections As Unfinished, any dangling connections
from a bus are flagged as unfinished when running the Dangling Nets or Dangling Connections
checks in the DRC option. With this|eft unchecked, the check isignored for these connections.

Electrical Rules Checking Dialog (batch checking)

Aswell asthe Pin Type Rulesthere are a so additional rules that can be checked when the Electrical
Rules Checking option isrun.

Electrical Rules Check @
| Bin Type Rules | Unfinished Connections LCoincident ltems On Different Mets
Mark ‘Wamings Unlabelled Mets Split Mets
| Busses Unlabelled Met Pages If Mot Linked By Doc Swmbol
| Higrarchy Bridged 2-Pin Components Finz Mot On 4 Met
| Unfinished Mets Unmatched Page Links Met Pins “With Mo Connection
Walidate Attributes

Different rules can be selected for checking in this design. The online ERC option will only check Pin
Type rules, the Electrical Rules Checking dialog contains additional rules for batch checking.

Acceptance Rule Set

The electrical rule switches that are shown in this dialog can be saved into the design to form the
acceptance rule set. Thisisthe set of rules that should be checked before the design is to be accepted
as finished. Use the L oad button to change the switches in the dial og to the acceptance set in the
design, and the Save button to change the acceptance set in the design to the switchesin the did og.
The summary at the end of the ERC report says if al acceptance checks were checked or not.

Defining the Rules

The Electrical Rules Checking (ERC) mechanism alows pin type rules to be set, then checked on
components that have been allocated these rules. The checking is carried out using an online option,
or the batch option.

The order in which this process worksis:
1. Defineand add the Pin Type to the pin number in the Part editor.

2. Definethe Pin Type Rulesin the Schematic design or itstechnology. Thisis done using the Pin
Types and Pin Type Rules didogs.

3. Add the Component(s) to the design, these must be components that have Part definitions with
Pin Types defined.

4. Enablethe Online Electrical Rules Checking (ERC) and start adding connections to the design.
Errors found during this process will be displayed, or;
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5. Usethe Electrical Rules Checking option from the Tools menu, thisis used to check al of the
connections and components in the design.

Pin Type Rules

Y ou must set up two items within the Technology dialog: Pin Typesand Pin Type Rules. One
defines the Pin Type Name and the other defines how each of the Pin Types react with each other.

Pin Types Dialog

The Pin Type nameis added to the Pin Types didog under Technology. By default, Pulsonix is
supplied with alist of industry standard names, there are no built-in Pin Types as such but a set
predefined for you. Any of the names can be edited but care must be taken if you do this, asthe
names will potentialy not match Part library Pin Type entries. Thislist aso includes any user-defined

Pin Types.
5| Technology [] - Rules - Pin Types
Spacing Rules
= P g Name Type Allow on Block Port
Met Class Level
R Output W
Match Pair Level input 7
Check Spacing Values BiDirectional
3 Styles Open Collect
Hatch Or-Tieable
Line Tri-State
Pin Terminator
Text Power Power
. Ground Ground
Connections -
Open Emitter
33 Nets No Connect :No Connect
Differential Pairs Passive
Met Classes Pcb Connect Pcb Connect

Use the New button to create a new Pin Type name.

Any names added can be checked once they have been added to the Pin Type Rules definitions and
provided they have been assigned to apin on a Part.

From the Pin Type dialog you can specify if a Pin Type is power/ground/no connect and if it is
allowed on block ports.

When a Pin type is defined as Power or Ground then when the Part is brought into the design, if the
design has more than one net name assigned to any power net classes then a dialog will prompt you
for the net name for which to connect to. A Pin type of No Connect will not alow any connection to
connect to it.

The Allow On Block Port check box allows the Pin type to be used for Block Portsand applies
block port rules to block ports when using hierarchy. Block instance pins use the normal pin rules.

Pin Type Rules

The Pin Type Rules didog is used to define how the Pin Types will react with each other when
connected together. The first column displays alist of al the Pin Types defined (taken from the Pin
Types diaog). The second list displays the rule against the corresponding Pin Type, these are colour
coded depending on the rule. Any text in blue is noting a War ning Rule with Red noting an Error
Rule.

A rule can be defined by selecting the Pin Type and clicking the Edit button, or by double clicking
the Pin Type name.
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3 Spacing Rules
Net Class Level
Match Pair Level
Check Spacing Values
23 Styles
Hatch
Line
Pin
Text
Connections
39 Nets
Differential Pairs
Met Classes
Met Names
Signal Paths
Sub Nets

Femo AT

] Technology [] - Rules - Pin Type Rules

Input {Block Port}
Open Collector
Open Emitter
Or-Tiezble
Output

Output {Block Port}
Passive

Pch Connect
Power
Teminator
Tri-State

<Undefined> Bi-Directional
<Undefined> {Block Port} Cpen Collector
Bi-Directional Cpen Emitter
(Ground ] Output

Input Tri-State

Emor Rule

Waming Rule

The Edit diaog allows single or multiple selections of Pin Types on which to then apply arule. The
Ignor e status is the default and is shown in the normal text colour, only Warningsand Error rules
are displayed in the appropriate colour.

Ground - <Undefined> Rule \EI

[«Undsfined: |
<Undefined> {Block Part}
Ei-Directional

Ground

Input () Emar
Input {Block Port}
Open Collector
Open Emitter
Or-Tieable

Output

Output {Block Port}
Paszive

Pch Connect
Power

@ |gnore

Cancel

(1 Warning

Terminator
Tri-State

Pin Type Rules can bereported using the Pin Type Rulesreport found on the Output menu and
Reports.

An example report looks like this:

<Undef i ned>
<Undefi ned> {Bl ock Port}

Bi - Di rectional

Ground VMr ni ng
I nput {Bl ock Port} War ni ng
Power War ni ng
Qut put War ni ng
Qut put {Block Port} War ni ng
Ground Ground
Bi -Directional War ni ng
Open Col | ector Error
Open Emitter Error
Tri-State Error
Cut put Error
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Load Technology Pin Types
The Load Technology option will load Pin Typesand Pin Type Pair Rulesif required.

The ERC Error Browser

When the design contains error markers (added when the ERC check is run and errors are found), you
can show alist of all the markers by displaying the ERC Error Browser.

The browser can beinvoked from either the View menu or from the Dockable Viewstoolbar.

As with the PCB Error Browser, you can select an error marker and highlight it in the design.

Viewing Errors

Toview an error of a particular type, click on the box next to ERC Errors. Thiswill then display all
the actual error types found in the design. Click on the box next to the error type that you want to ook
at. Thiswill then give alist of the pages that have this error. Click on the box next to the page name.
Thiswill then list the position of all errors of this type on this page. If you then double click on one of
the positionsin thelist, the view centre of the page will move to this position. The error marker will
be drawn in the current highlight colour.

Note: itisbetter to use a closer zoomleve rather than viewing the whole page.

ERC Errors X
=-ERC errors: 4
=| Pin Mok On & Met Error (PN)
—|-Page: Pagel

At (18400, 0 Frisemy
k(139000 Flnating
+/- Pin Type Pair Error {F| Diocking
+- Unfinished Met (LMY

Hide

[}
-

Clear all Errors
Flash Errors

Electrical Rules Check. ..

By

ER.C Errors Report

Ll Ui s

Right clicking inside the ERC Errors Browser will display a context menu. From this there are menu
items that alow various complimentary options to be run.

Documentation Symbols

Overview

As the name suggests, Documentation Symbols are typically symbols that have norea eectrical
significance on the design but are used for annotation or documentation purposes.

These symbols would be used for design items such as Testpoints, Power & Ground symbols and
Cross Page Link Symbols etc.
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The main difference between Documentation Symbols and ‘ordinary’ Symbols isthat they have no
Part definition, and they reside in their own Documentation Symbal library. Most importantly,
Documentation Symbols are not transferred to the PCB design when using Trandate To PCB or
appear in any Parts Lists created.

Schematic Documentation Symbols are used for severa purposes. It is therefore necessary to specify
the purpose of each symbol when it is created. In thisway, the program can ensure that the symbol
satisfies the requirements of its purpose (for examplethat it contains exactly one pin) and that you are
only presented with symbols of the correct type when adding them.

Mew Doc Symbol @

Symbol Type
@ Documentation Syrmbal
Block Port
Elock Symboal
Page Link
Signal Reference
Testpoint

Star Point

Branch Paint

Cancel

There are anumber of documentation symbal types:

Documentation Symbal can be used in many ways. For example, it could contain alogo. You can
add a documentation symbol to a design by using the Insert Documentation Symbol command.

Block Port isused within ablock to connect with the enclosing level. It isatermina used to connect
between hierarchica levels. A block port symbol must have asingle pin, and can contain any shapes
you wish. To add ablock port, usethe Insert Block Port command.

Block Symbol is used to represent a block instance. When you create a block, you can nominate a
block symbal to represent that block. Y ou can also choose the symbol when inserting ablock. A
block symbol must have a pin for each Port in the block it is to represent.

Page Link isasymbal to represent alink to another page. When this symbal is used, it can be
associated with another page in the schematic. Y ou can then jump’ to the specified page using the
Jump to Page command, when the symboal is selected. Whilst adding a connection, use End/Start
Connection On from the context menu.

Signal Referenceisasymbol used to represent a break or link on the net. The symbol must contain a
single pin. It would typically be used for a ground or power symbol. Whilst adding a connection, use
End Connection On from the context menu.

Testpoint isasymbol used to represent atestpoint. The symbol must contain asingle pin. Testpoints
can be added using the Insert Testpoint command. Whilst adding a connection, use End Connection
On from the context menu.

Star Point isasymbol used when multiple nets containing different names are to be connected
together a a common point.

Branch Point is asymbol used with the high speed option to create ‘ branches' within anet so that
specific rules can be defined using Signal Paths and/or Sub Nets.
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Importing Doc Symbol libraries

If importing Documentation Symbols from other systems then the Documentation Symbols items may
bein a Schematic Symbol library. You can load Schematic Symbols into the Schematic
Documentation Symboal library using the To Doc Symboal option on the Schematic Documentation
Symbol Library tabinthe Library Manager dialog. For further details, pleaserefer to the Chapter
on the Library Management.

Using ‘general’ Doc Symbols

Documentation Symbols can contain any documentation shapes, electrical pins, text and attributes.
They can be created or edited using the Schematic Documentation Symbol editor.

Y ou should add Documentation Symbols from the library to the design using the I nsert
Documentation Symbal option.

Insert Doc Symbol @
Lok In: [All Libraries] - Add
Wwhich Symbols:
. . X Cancel

Filter: Mo. Pins: pply
Matched: B of &

Symbal: - A1 {docsymbols} - Pins: 0

Dirawn or: 1his Page Only -

Preview

Like the Insert Component dial og, this dialog conforms to the same standard in terms of functionality.

e  Set the Documentation Symbol library you wish to add from. A list of Symbol names will appear
inthe diaog. Use the filter to reduce thislist to the Symbols that you areinterested in.

e  Choose the Documentation Symbols you wish to add from thelist.
e Changethe Symbol Name (if the default provided is not suitable).

®  Select the check box to make the Symbol Common To All Pages.

Common To All Pagesis used to add special Documentation Symboals that are visible on all pages at
the same time. Thisis generally only used for common sheet outlines like Page Borders etc. Thisis
not availableif the symbol contains a pin, as pins can be connected to, so they cannot be on more than
one page at the same time.

The Preview check box allows you to preview the symbol before it is add to the design.

The Add button will dismissthe didog from view and will allow you to interactively add as many
Documentation Symbols of the type selected as you like to the design. If you require adiffer ent
Symboal you should cancel this process by pressing the Esc key on the keyboard. Thiswill
immediately return you to the Insert Documentation Symbol dialog from where you can make further
Symbol selections. If you wish to cancel Insert Documentation Symbol completely, having finished
this process, or use the Cancel button from the dia og.

Using Doc Symbols

Like components in the design, they can be selected and the symbol from the library edited using the
context menu. If modified in the library and aready used in the design, they should be reloaded using
the Reload from Library option from the context menu, or the Reload options on the Utilities menu.

Dos Symboals can be placed in to the Component Bin for use at alater stage.
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When using Doc Symbolsin the design they can be connected directly onto a connection by releasing
them on the connection itself.

Using the Next and Previous Symbol option

When adding Doc Symbols, from the context menu, you can select Next Symbol and Previous
Symbol. Thiswill select the next (or previous) symbol in thelist displayed in the Insert dialog. Any
filters created will aso be applied.

|
[ aiel o

Cancel Insert Signal Reference
[ Exit This Mode

Finish Here

=X

Type Coordinate. .. =

Change Angle To 3
0% Rotate By 90 R
@5 Rotate One Step Alt+R
0O Mirror M

Change Met Fz

Previous Symbol

Mext Symbol

Change Grid 3

Block Ports

These Doc Symbol types relate to hierarchical block use and are used to indicate lower level block
connections to the upper level.

Block Ports are added to the design using Insert Block Port and are only available if the system
detects that you are on the correct level of hierarchy. When creating Block Ports, the Pin Name
attribute is predefined for use. Shapes can be added to the symboal to annotate it.

The use of these Doc Symbols is described further in the section on Hierarchy.

1

Block Symbols

Block Symbals are used to represent hierarchical blocks that have been saved.

When creating these Doc Symbol types the Block Name and Block | nstance Names are added by
default.

1.

el
3(€Blo@amé>) :

{<Block Instance Name>}
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Y ou can add any number of pins to represent the connections to thelower level circuitry. These will
be available for sdection for use during I nsert Block | nstance, Properties and Change Block.
Signal References

Signal References can be used for a number of purposes but effectively they all have the same effect.
They can take the form of cross sheet signd references, power & ground symbols or smple signa
references.

Power and Ground Symbols

Power and ground symbols are often required in the Schematic to indicate a connection to a power
source. These symbols are required for aesthetic purposes and are not translated to the PCB. The
signals they represent are connected together at the translate stage by ‘implied’ connectivity.

—
Lm

100nF

L L
GND

The power and ground symbols themsel ves can contain inherent net name properties that are
automatically used when the Symbol is attached to the net.

Nets that areinvisble in the design but that provide connectivity are generally referred to as ‘implied
nets because they are not directly visible but are trandated to the PCB design where they become
connected together using their net names.

When creating Signal Reference symbols for use with power and ground nets you can be specific or
semi-specific in your use of the Net Class and Net Name matching that will be used in the design.

When in the Doc Symbal editor you can select the symbol pin and right click to get its Properties.
From this diaog you can opt to automatically Connect To Net when it isused in the design.

Connect To Net dlows you to specify that the pin should connect to a net of the given net class type
(Power, Ground or Signal, or to agiven Net Name). Thisis useful, for example, if you wish to
create a ground symboal that should obviously be connected to aGround net. If the design only
contains asingle net of the appropriate type, the symboal will be automatically connected to it. If there
is more than one net, a dia og offers you the choice. If thereis no such net, adialog offers you the
option of creating one. Similarly, for agiven net name, if the net exists, the pinis automatically
connected.

1 THGRT I, oy

¥ Connect To Met
Met Type: Met Name:

[Ground  ~|  [GND

» Toadd Power symbols
1. Fromthelnsert menuclick Insert Signal Ref
2. From the Symbol name drop down list, select the Symbol required

3. Once the Doc Symbal is dynamic on the end of your cursor, you can position it over anet.
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4. Whenreleased adidog isdisplayed (if applicable):

Select Signal for Pin U2.4 (eS|
Met Mame: D¥DD - [ Use far all net type ] | Usze far pin |
Net Type:  Power |Unconnect all met type| | Unconnect pin |

If only a Net Class Type has been specified when the symbol was created when you add the Symboal it
will automatically connect to the ground or power net in the design unless thereis a choice, in which
case you are prompted to select one.

5. Fromthisdidog, select the Net Name for the Doc Symboal.

6. The Net being connected to will now take on the net name specified. If the Net already has a
name, awarning dialog will be displayed requesting the net name to use.

Cross Sheet References

Page Links

The principle described above for power and ground symbols al so appliesto normal signal references
used for inter-sheet or cross sheet notation. The main exception isthat the pin used in the symbol has
no predefined Type or Net Name. The Net Name is applied to the pin when used.

When creating Signal References in the Doc Symbal editor, the Net Name attribute is predefined for
your use.

{<Net Name>)

A\
K
/

A Signal Referencein the Schematic might look like this:

Clock D

In Pulsonix a Schematics design can consist of multiple pages, each representing a separate sheet of
the final schematic.

Y ou can add links between these pages enabling a page to refer to another page. These links enable
you to easily switch the current page you are editing to the page referred to.

- {KPage Link>)
\:\VE// | :
Page links are often used to join aglobal net connection leaving one sheet and entering another. These

are for documentation purposes only as all parts of aglobal net are always connected together when
creating a PCB design from the Schematic.
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'implied' connection

Do Symibaal

Design.zch

Met Mamed —1- 44— hlet Mame1
=Page Link= =Page Link=

JLE = —

=Page Link= =Page Link=

Page 1 Page 2 Page 3

Adding Page Links

Pulsonix page linking is performed using the special <Page L ink> attribute. The atribute's valueis
the name of the page that the link refers to. Double clicking the mouse when the cursor is over one of
these attributes will change the page currently being edited to the page thelink refersto. This way
you can use the mouse to easily traverse the schematic's pages. There are two ways of adding a page
link attribute; using the I nsert Attribute option and the Insert Page Link option.

» Toadd apagelink

1

Select the item you wish to add the link to, or select nothing if the link is to be added to the
schematics page itself. Right click the mouse to use the Add Page L ink option from the context
menu. Choose from alist of names of the pages in the schematic, or type the name of a future
page to be linked to. The attribute will then be added.

Add Page Link [

Page: ADD1:Half Adder -

| Show Page Mame

The page link attribute may be visible, in which case you can useit directly to switch pages as
mentioned above, or it may be left invisible. If invisible, selecting the item the page link ison
will allow switching pages using the context menu.

Interacting With Page Links

P Touse pagelinks

1
2.

Double click on avisible page link attribute name to switch pages, if the named page exists.

Select the page link attribute, or the item the attribute is on and right click the mouse to use the
context menu.

Use Jump To Page to switch to the page referred to.

Use Change Page L ink to ater the name of the page the link refersto, or to change the visibility
of the <Page Link> attribute.

With nothing selected, right click the mouse to use the context menu. If this pageisitsdf linked
to another page you will be able to use Jump To Page and Change Page Link, mentioned in the
previous section.
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P Todeetea pagelink

Testpoints

Star Points

1. Select the page link attribute, or the item the attribute is on and right click the mouse to use the
context menu.

2. Usethe Change Page Link option to delete the page link by del eting the name from thelist or
changing the name.

3. Todeletethe page link al together, select the Page Link and press Delete.

When To Use Page Links

Documentation References

Often the sheet outlinetitle block contains lists of the names of the other pages that make up the
design. Adding these names as page link attributes means you can a so use them to switch pages.

Cross Page Signal References

Where separate pages are smply used to split up acomplex design, you have the situation where a
connection leaves one page and enters another. Thisis usually done by ending the connection on a
symbal that represents an off- page connector, with the name of the page it is going to next to it.
Pulsonix handles this by ending the connection on a single pin documentation symbol that has a page
link attribute. The advantage of thisisyou can actualy use these symbols to switch to the page that
the connection is going to.

To make it easier to do this, when adding connections on global nets, you can right click the mouse to
use the context menu to start, or end, the connection on a page link symbol. Y ou smply have to
choose the name of the symboal to use and the name of the page to link to and an off page link will be
dropped into the design.

Aswith Signal References, Testpoint symbols are very basic. During creation in the doc Symbol
editor, the Testpoint Name attribute is pre-sel ected for use.

{<Testpoint Name>}

These will be used when the Insert Testpoint option is selected and when a connection is selected to
end or start on a Testpoint.

Star Points or Delta Points as they are sometimes caled, alow you to connect multiple named nets
together at a common point. This might be the GND and Digita_GND nets for example, where they
have the same input point but need to be isolated from each other except for the source paint.

Star points are used in both Schematic and PCB designs and are recognised by Translate to PCB and
Synchronise Designs.

The process of using star points in Schematicsis straightforward. The Doc Symbol is defined as being
a Star Point type. This can have any number of terminals but the nets connecting to them remain
independent regardless of whether asingle terminal or multiple termina s have been defined.
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When trand ated to the PCB design, the first segment of the tracks only will not cause DRC violations
with each other. It is also recommended that in PCB you have the switch Allow Single Pin PCB Nets
set to off.

Branch Points

Branch Points are added to the design using the Insert Branch Point option. These are connected to a
net to indicate the point a which a Signal Path or Sub Net would be defined to/from.

Theillustration below shows how a branch point may be connected as an integral facet of the net
(Branch 1) or as an isolated standalone item (Branch 2):

=7 |8 L |
=
o
- Branch?z
2 @
TRIG 7 Branchl
DISC [—— ® . v
3
ouT p——

Once these have been added you can then create a Signal Path or Sub Net to which these can be
referenced. They do not form and part of anet other than an indicator to a branch. These points are
trand ated to PCB when they can be positions.

Using Busses

A busis ashape that represents a collection of signals on the schematic design. This makes the
schematic less cluttered as many parallel connections running from one side of the drawing to the
other will not be required. Y ou can add a connection from an electrical pin to the busthat carries the
required signal.

1
z
Bus Tarminal 3_
T B g
A
7
&
5

Bus —* I
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Closed Busses

A newly added bus is Open to carry any net names. Y ou can Close it to only carry a closed set of
allowed names by selecting it and using Properties from the Edit menu.

Once closed, you can only add a connection to the bus if the connection is on one of the nets defined
in the bus's set of net names. When trying to connect to a closed bus, you will be presented with alist
of the bus's net namesto choose from.

The set of alowed net names can be displayed next to the bus using a condensed range format. Select
the bus and right click to use Show Net Name from the context menu. Then drag the name range to
the desired position.

Bus Terminals

When a connection as attached to a bus segment, the end of the connection is bent at 45 degrees asiit
touches the bus. This 45 degree segment is known as a Bus Terminal. The Bus Terminal takes its
colour and width from the Connection, but it is not part of the connection.

To set the default Bus Terminal length use Design Settings and the Defaults tab and change the bus
offset to the required value, and asoits exit direction from the bus, Up (or Down unchecked) on
vertica bus segments and Right (or Left unchecked) on horizontal bus segments.

Design Settings - Defaults - Bus
3 Defaults
i ;B -
Attribute TR -
Block Name Stde:  Nomal |L| Lp
Branch Point
& Bus Bus Terminal Offsst: | 50.00 Dowvn
Component
c . Bus Terminal Direction:
onnection
Doc Shape V| Up (on vertical bus segments)
Embedded View V| Right (on horizontal bus segments)
Error
Junction | In Dialogs - Apply Styles to All Connected or Same Name Busses Left  Right

The bus termina may not beinitially added in the preferred direction, to ater this select it and use the
Rotate option to Flip between the allowed angles.

Once added to the design, to ater the Bus Ter minal length, select it and use Properties from the
context menu. When these changes are applied, the attached connection will be adjusted to ensure it
ends on the altered busterminal.

7| Properties: Bus Terminal - Bus Terminal = @

Bus Teminal | Bus Bus Teminal Attributes | Net Net Attributes
Bus End: 1227750 | 1314250

Con End: 1228750 1315250

Teminal Offset:  100.0

When the connection segment attached to the bus terminal is moved, the bus termina moves withit to
the nearest place on the bus. When the bus segment is moved all bus terminals attached to it are move
withit to keep the bus together.

The net name can be displayed next to the bus terminal. Select the bus terminal and right click to use
Show Net Name from the context menu. Then drag the name to the desired position. Use the Options
and I nteraction tab to enable automatic display of net name when connecting to a bus.

When a connection to abusis deleted, the bus terminal is also deleted.
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Translate To PCB
Busses are not important when trandating to PCB; they are simply a way of simplifying the
Schematic using an annotation for multiple nets. All items connected to abus will be joined to any
other items on nets of the same name.

P Toinsert abus

1. Beforeentering I nsert Bus, select another existing busif you want to create a bus with the same
line width and allowed net name set.

2. Click theInsert menu and click Bus.

3. Click to pick the start position, and click to add each corner. Double-click the mouse button to
finish.

4. If required use Propertiesto add or change the allowed net names to the bus.

Changing Net Names on a Bus
The Bustab is available when using the Properties option on one or more selected bus segment(s).
Y ou should use this to change the selected busline style and alowed nets.

7| Properties: Bus - Bus '?i@

| Segment | Bus | Bus Aﬂributes|

[[IName: ‘oD[-7 - [ Locked

Apply the style to all connected or same name busses
Own Cal
Line Style: Bus [ Own Colour

Width: 50.0 Length: 17500 g

Allowed Mets:

oo o

op3
oD4
003
oDs
007 Remove All Nets

Alowed Nets Range:
OD[0-7] -

L ocked is used to lock the bus from future editing or moving. Once the busisinits fina position,
lock it to avoid accidentdly alteringiit.

Choose the required Line Style for the bus from the list of line styles aready defined in the design.
These can be dtered using the Technology option from the Setup menu. The width for the selected
style will be shown in the edit box.

If you don't know the name of the style then type the required line width in the Width edit box. The
style that matchesthe typed line width will be selected from thelist. If no line style in the design
matches the typed width then the line style name box will be left blank. Type the new name for the
line style, or leave blank for the system to assign a default name for you.
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Listed here are the Allowed Net Names that represent the signa s that the bus can carry. If any net
names are listed the busis Closed, so only the listed nets can be connected to the bus. If there are no
names listed the busis Open, so any net can be connected to it.

Add Net is used to add some net names to the closed bus. It displaysthe Add Net To Bus didog that
allows you to select from net names already in the design, or add your own new net names (see bel ow
on how to do this). If the bus was open (i.e. no names listed), and it has nets aready connected to it
then you will be asked to add these netsto the list automatically. If the bus has default named nets
connected toit (e.g. NOOO1) you cannot turnit into a closed bus.

Remove Net is used to remove the selected net name from the Allowed Netslist. Y ou cannot remove
names of netsthat are aready connected to the bus.

Remove All Netsisused to turn a closed bus into an open bus by removing all of the net names from
the Allowed Nets list.

Allowed Nets Rangeinitialy displays the list of Allowed Netsin range format. Thisisthe string you
would seeif you displayed the net name on the bus. Details of the range format are shown in the next
section on Decoupling Capacitors.

Y ou can use thisto type in the required closed bus nets directly in range format or select from alist of
name ranges used on other bussesin the design. If the text is changed the Apply Range and Reset
Range buttons are available. Apply Range allows you to apply the changed string to the Allowed
Netslist. Reset Range resets the string to match the current namesin the Allowed Netslist.

P Toadd net namesto a bus

1. From the Bus Propertiesdialog, click the Add Net button. This dialog is used to specify the net
names are alowed on the closed bus. Only connections on those nets can be attached to the bus.

7] Add Netto Bus (23]

Mew Nets

Mame: 1 o &

2. Thislistsall the named netsthat exist in the schematics design that are either global or local to
the page that the busis on. Select one or more net names from the list that you want to add to the
bus.

3. If you want to add new net names to the bus that are not in the list, use the New Nets box at the
bottom of the dialog. Type the name of the new net into the Name: box. If adding arange of net
names, type the first nameinto the Name: box and the last name in the range into the to box. In
the above example A1 to A5 is used.

4. Click Add ToList to add the new net name(s) to the above list. These names are sel ected ready
to add to the bus. Note: New net names added using this method are aways added to the design
as globd nets. If you want to change them to local nets, use the Technol ogy dialog and Net
Names facility.
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5. When you have selected the names, use OK to add these names to the allowed net names list on
the bus.

Bus Names in PCB

Bus Names are trand ated to the PCB and can be used to select bus net names for use with theBus
Routing option. More information about this function can be found in the Online Help.

Hierarchy

What is hierarchy and why use it?

Hierarchy in Pulsonix is the ability to add ‘blocks' to adesign that in-turn can contain circuitry.
Blocks are simply shapes that represent alower level of the design, these are often used to declutter
the schematic or to reuse existing blocks of know good circuitry.

=<
pra

> <
= |

|

There aretwo, not unrelated, reasons for using hierarchy.

e Toallow aschematic design to be structured, so that it can be broken down into its functiona
elements. This promotes Top Down design; break down a problem into functiona elements, then
define the detail of each element.

e Tofacilitate the re-use of commonly used circuit elements. This promotes Bottom Up design; use
predefined elements to build a solution.

In practice, you may want to use a combination of both Top Down and Bottom Up design.

Overview of Hierarchy

Blocks

A block should be afunctional element that has a well-defined purpose and interface. In design terms,
ablock isaspecia schematic design that describes the implementation of its function; it also hasa
symbol associated with it that represents the interface.

A block can be instanced in a schematic design (or another schematic block design). The symbol
representing the block is placed in the circuit, and can be connected to, in asimilar way to a
component. However, aswell as the symbol being added to the design, al the pages of the block
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design are d so added. Component and net names are resolved so that there are no conflicts.
Connecting to the symbal pins joinsthe nets with those defined in the block instance.

In many respects, a hierarchical schematic designis no different to a norma multi page design. The
net lists would be the same, and the drawings are largely the same. However, it is easier to navigate,
because you can Push into the pages representing the block instance, from its symbol, and Pop out of
the block instance, back to the symbal. It is aso possible to update the contents of a block instance,
from the origina block design.

Top Down Design

To work top down, that is, from an ‘upper’ level schematic sheet, you can add an existing block or
generated a block instance for each part of the design that is, as yet, undefined. At alater stage, you
can Push into the block instance to edit or defineits circuit. From the top level, you can then connect
to the block instance using I nsert Connection (or Insert Bus), either connecting to an existing pin on
the block symbol, or adding a new one by clicking anywhere on the symbol outline.

Bottom Up Design

Y ou may want to create libraries of commonly used blocks, such as power supplies or signal
converters. You can do this by taking an existing Schematic design and creating a Schematic
Hierarchy block design from it. Thisis saved into one of the nominated Schematic block folders.
When creating a Schematic Design it is then possible to insert a block instance of one of these saved
blocks.

Navigating a Hierarchical Design

To navigate up and down in the hierarchy of a design, use the Push and Pop commands. To Push
into ablock instance, select any part of the block and select the Push into block command from the
context menu. To Pop out of ablock instance, back up alevel, select the Pop out of block option
from the context menu. You do not need to select anything it is sufficient that the active page is part
of ablock instance.

Push/Pop to and from blocks

Once the block has been added to the design, you can move down into the block by using the ‘Push’
command. Thisis available on the context menu once the block is selected, or by using the <PgDn>
key on the keyboard.

At thelower level, you ‘Pop’ back up into the hierarchical block using the option from the context
menu or by using the <PgUp> key on the keyboard.

If you have the Workbook mode switched on, the blocks can be navigated using the tabs a the
bottom of the screen. Y ou can aso use the Design Browser Window.

Once you’ ve pushed into the lower level you can now add your circuit and Block Ports.

Using the Design Browser and Hierarchical Blocks

The Design Browser in the Schematic editor supports and shows Hierar chical blocks. It dso shows
thelock status of the block indicated with asmall padlock symbol. Thisis discussed later inthis
section under Multiple Instancing.
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Connecting Through Hierarchy

Using Connections

Instancing hierarchica blocks gives you the interna connectivity of the block, but you will want to
connect these nets up through the hierarchy. There are two ways to do this.

If the net in ablock is defined as not local (global), then it may be used anywhere in the entire design.
So the same globa net name can be used inside and outside a block instance, and the attached items
will be connected together. Thisis fine, but you will want to define connectivity inside a block
instance that cannot be connected to outside the block instance. Thisis achieved by using alocal
name. Net names are defined in the Technology file.

To connect alocal net to items outside the block instance, you will need to use aBlock Port inside
the block. Thiswill match with apin on the block instance symbol. The mapping between thetwo is
defined in the Block Properties.

When a connection is moved over ablock, the‘F’ Finish marker isdisplayed to indicate that you can
automatically connect to the block using ablock port when ablock port would be legal.

i
k

f
k

PSU Block

If the block has no defined ports on the lower level then anew block pin is added without prompting.
If the lower level has spare block ports defined, you will be prompted with the Select Block Port
dialog. Usethisto select or type the name of the block pin. When OK is clicked, the connection will
be attached to the block with ablock pin.
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Select Block Port [mE3e] .
CLOCK, - oK
Cancel

Using Bus connections

Like connections connecting to a block, you can also connect a Busto ablock pin. When editing a
Bus, move it over the Block Pin in the same way you would a connection and the the ‘F’ Finish
marker will be displayed. Any Net Names within the Bus will be carried into the hierarchical block
viathis Bus Port. A corresponding Block Port added on the lower level will aso contain these Net
Names.

Setting up your design for hierarchy

When starting a Schemati ¢ design there are settings that you should check in order to use hierarchy.
Settings appropriate to hierarchy are defined in the Design Settings option, General page and
Naming page.

Allowing Multiple Instanced Hierarchy

Multiple Instanced Hierarchy is the ahility to take one hierarchical Block use it multiple times on the
design but to have al instances referenced back to one ‘master’ block. For example, an RGB channe
of threeidentical blocks or a sound mixing desk of many multiple channels.

If you want to use multiple instancing of blocks you must enable the Allow Multiple Instanced
within the Design Settings option under General and Blocks. If using thisfor the first time or if
unsure, leave it unchecked.

Junction
Met CAM/Plot Blocks

Crigin Allow Multipty Instanced
Fin

[ Transfom about design exterts
Schematics Top Level

Report Symbol
S Narme:
Testpoint
Text
Text Callout
Variant
4 General
Coordinate System
Maming

Synchronisation

Blocks which share the same definition and edits on one instance can be applied to the other
instances. Without this, each instances is completely independent. This needs to be set before any
blocks are added.

The Schematics Top Level Nameisused in hierarchical schematic designs. It is the name of the top
level owner scope and is applied to net names local to thetop level (i.e. not in ablock instance), using
the naming rules.

Multiple Instanced Properties

Once this has been selected, the block can be multiple instanced, without this selected, the Properties
of ablock will show the Can Be M ultiple I nstanced greyed out and you will not be able to instance
it: If Locked Instanceis checked, it prevents the contents of thisinstance from being edited. Thisis
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used in conjunction with the Can be Multiply I nstanced property, to control which instance can be
edited.

Description is the description defined on the block. It can be edited on an unlocked block instance.
The check box aongside the name shows if the description is currently displayed on the block
instance symboal.

n Properties: Block Instance - Block

Block | Block Ports | Block Instance | Block Instance Attributes

¥ Mame: pq
Block:  bob
Description:

| Can be Multiple Instanced

V| Locked Instance

Once ablock has been instanced, it is possibleto edit them independently so that they diverge from
the original definition. More likely, you would want to keep the definitions in step, either with the
original block design, or with each other. This can be achieved, by using Reload Block and updating
from the origina block design, or by applying changes from one instance, to al the others.

A block instance a so has a Locked instance property that prevents the contents of the instance from
being edited or changed in any way. This ensures that it remains a copy of the origina definition. A
block instance aso has aCan Be M ultiple Instanced property. By enabling this, multiple instances
of the block are locked together. Only one of these instances can be unlocked and edited. They can be
brought back into line using Update Multiple Instanced Block

The function Unlock Multiply-Instanced Block appears on the context menu when selecting a block
instance, or with nothing selected when editing on a page in alocked block instance. This option
allows you to unlock the block for editing. Within the Design Browser you can see the lock status of
blocks (see below).

With the M ultiple I nstance enabled and the block allowed to be multiple instanced, once copied
there are other additional options on the context menu that are displayed.

Use Update M ultiply-Instanced Block to apply changes made to the design to all other instances of
the block.

Revert block option. If you have unlocked and made changes to ablock that is a multiple instance
you can revert it back to ook like the locked copies using this option.

If you unlock a block instance and switch off Can Be Multiple Instanced from Properties, you will
not be able to apply the instancing back to the block.

Net Names on Blocks

The Design Settings should be checked so that the program handles the Blocks and Net Names
correctly. Under the Naming tab you should set the way in which Local Net Names are used. Set
Default to L ocal Names and Name Unique Acr oss Design to on (checked). Thiswill ensure that net
names used within each hierarchica block will belocal (and not Global) and that net names across
the design will be unique.
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Report Symbol
20 Po.lnt Default to local names
Testpoint
Text Mames Unique Across Design
Text Callout Local Name Prefix:
Variant -
Owner-Met Separator: | !
General
Coordinate System Owner Before Net Name

In summary, the Design Settings should be likethis:
For Hierarchy but not multiple-Instanced:

Fir
Ceo
Nz

Allow Multiple Instance Off

Default to Local Names On

Name Unique Across Design On
For Hierarchy but using multiple-Instanced:

Allow Multiple Instance On

Default to Local Names On

Name Unique Across Design Off

Folders and Schematic blocks

All previously saved blocks are located under the Schematic Blocks search path defined on the Setup

menu and Folder s option. Change thisif you wish to add a user location or network drive.

| Folders - Schematic Blocks

General
CAM/Plot Folders and Search Order

B>

Colour Files C:hUsers'Public’Documents'\PulsonicBlocks
Design Backups
Design Reports
Format Files
Libraries
Library Reports
Macros

Profile Files

g Schematic Blocks
Scripts
STEP Models
Technology Files

Files Found: 4

Creating a new block to add to your design

Starting with Top Down design means you will start with a new block and after pushing down intoiit,

will add the circuitry.

The process for creating a new block from the top down is as follows (and this assumes a new block

rather than an existing block will be used):

P Toadd hierarchical blocks using Generate New Block

C:'\Users"Public’\Documents'\Pulsonix'\Blocks \CharacterLeds bl
C:\Users'\PublichDocuments'\PulsoniBlocks full adder bl
C:\Users'\PublichDocuments'\Pulsonix'\Blocks \half adder blk

Folder Enabled

Pulsonix Scm Hierarchy Block
Characterl eds
Enabled

1. Itisassumed that you have adjusted the Design Settings accordingly.

2. Fromthelnsert menu, use I nsert Block I nstance to add a block to the design.

3. Select Generate New Block.




Chapter 5 — Schematic Capture Editor 157

Insert Hierarchical Block Instance @
Usze Existing Block
[&ll Folders] Cancel

Wwhhich Blocks:

|:> @ Generate Mew Block

4. If the number of ports (input and output pins) is known then these can be set. If not set it to zero
(0) and adjust it later on.

Block Mame: Block1

Description:

Apply

Symbaol:  <Generated Block Spmbaols Fram Library Change...

@ Generated Symbal | Spesify...

Instance Mame: B1

Preview

5. The bottom section of the dialog isthe Preview area. This alows you to preview the block before
it isadded to the design.

| Prexiew

L

a

“e—
=}

F

X

El

6. PressOK toadd the block to the design.

7. Double-click on the block outline to Push down intoit, or right click and select Push Into Block
from the menu. On a selected block, you can also use the shortcut key <Page Down>

8. Once pushed into the lower level block, create the circuit or copy and paste it from ancther
design.

9. Atthelower level you add Block Portsto the design (using Insert Block Port) to create
interface links back to the upper level. There will always be adirect 1:1 relationship between the
lower Block Ports and upper level Pins of a hierarchical block.

10. Fromthelnsert menu, select Insert Block Port

11. Block Ports are added from the Doc Symbal Library and are defined as Block Ports during their
creation. Use the Insert Block Port option to add Block Ports to the design.
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Insert Block Port @
Laok In:  [&ll Libraries] - Add
Which Symbols: -
Cancel — —
Filter:  * No. Ping: 1 Iﬂl = .
Apply :
Matched: 3 of 3 /Pin Number. ;
Symbol  INPUT PORT v Pins: 1 |~ PinTwe )
_— N, ] /
Port Name: B | Pin Number 1 - i
. = T B <Mew:
b Pin Type: AT S —
[ Preview c
—_ Input
g Output
12. Thelnsert Block Port diaog allows you to specify the Librariesto be searched in and the

13.

14.

15.
16.

17.

18.
10.
20.
21.

Name of the Symboal.

When adding Ports, if the number of pinswas typed in during Gener ate Block, then the Port
Name and Pin Number will match this number, e.g. if 4 pins were requested then a, b, ¢, and d
will be available for Port Names and the Pin Numbers will show 1 to 4 and 5 <new> asthe next
new pin number. Port Names are automatically created and incremented. Y ou can type aname
into the Port Name box for use. The next Port added will then be incremented using this name
plus one, e.g. the name Port1 isincremented to Port2 etc.

Y ou can dso specify the Pin Type for the Block Port. By default thislist isartificidly restricted
to Input, Output and <Undefined>. If you wish to use more Pin Types then they must be
enabled through the Technology dialog under Pin Types. Checking any of the pin types in the
Allow on Block Port column will enable them to be listed.

Insert the required number of block ports.

Connect your circuit to the Block Ports. Any next names used will gppear on the upper level
block. Block Ports can be left unconnected if you wish to come back to them at alater time.

Pop back up to the upper level using the Pop command from the context menu or you can also
use the shortcut key <Page Up>

Now you need to add Block Pin to the block.
For this example, we'll add block pinsto the block automatically.
With the block still selected, right click and select Regenerate Block Symbol

It will now automatically add the corresponding number of Block Pinsto lower level Block Ports
(regardless of whether they are connected or not).

The block now has a circuit at itslower level, each of the ports at the lower level match the number of
ports at the upper level. Thisisthe basic hierarchica design.

Saving Blocks

An auto-generated block can be subsequently saved for use later in another sheet or design. To do
this, right click on the block and select Save To Block File.
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S O

& Lock

T

B4 Reload Block...
Save To Block File...
Regenerate Block Symbol
=5 Edit Symbol

Auto Weld Selection
Add Page Link

1& Push Into Block Pgdown

#. Highlight Selection
Tncart A+trihgta Shift - *

From the Save Asdiaog, type a name and press Save. This block will be saved in your pre-selected
Folders.

When you need to use this new block, from the I nsert Block I nstance dialog, select Use Existing
Block and choose the Block Name: Y our new block will appear by namein the drop down list. With
the Preview box checked, you can also preview it to check it is the required one.

Blocks, Pin Types and ERC

Pin types and Blocks

If you wish to use more Pin Typeswithin your block they must be defined and enabled through the
Technology diadog under Pin Types. Checking any of the pin types in the Allow on Block Port
column will enable them to be listed.

5| Technology [] - Rules - Pin Types

= St_',.rle.s Name Type Allow on Block Port
RS | Output
Connections nput
Line Styles Bi-Directional i
Text Styles Open Collect F
Hatch Styles Or-Tieable F

3 Rules Tri-State F

The Block Portsdialog on Block Properties alows you to change the Name of the pin, the pin
Number sequence on the block and the Pin Type (used in the Electrical Rules Checking option).

n.] Properties: Block Instance - Block Ports = @
Block | Block Ports | Block Instance I Block Instance Attributes |
Humber Name | Pin Type Add
P |1 SUM Input
P2 ik ipi
3 GND Input
4 ouT Output
5 C =Undefined=

The Up and Down buttons enable the order of the ports to be changed so that they physically change
on the block symbol. These buttons are only enabled if the pinis not connected to a net.



160 Chapter 5 — Schematic Capture Editor

Electrical Rules Checking
All Block Port and Block Pins with Pin types defined are checked using the Electrical Rules

Checking option and Pin Type Rules.
Using an existing Hierarchical Block in the Design

The process for ‘ Bottom Up’ design is much the same as Top down but you use existing blocks that
have been saved to the library to build the circuit. Common blocks can be used and reused to create
circuits making the design process much easier.

P Toadd hierarchical blocksusing an Existing Block
4. Fromthelnsert menu, uselnsert Block I nstanceto add a block to the design.

5. Select the Use Existing Block radio button.

Insert Hierarchical Block Instance @
@ Usze Existing Block. Add
Look In: [All Folders] - Cancel
which Blocks:
Fiter: = Mo. Pins:
g Apply
Matched: 4 of 4 ;I

Generate Mew Block

Elock Mame: CharacterLeds {Blocks} »  Finz 1
D escription:
Symbaol:  LED_Block @ From Librany Change...

Generated Symbaol | Specify...

Instance Hame: B2 HMultiply Instanced

6. You can select which folder to looking or select <All Folders> (from the folders defined and
enabled in the Folder didog).

7. Choose the Block Name: from the drop down listed presented.

Insert Hierarchical Block Instance

@ ze Evisting Block

Look In: [all Folders] -
Wwhich Blocks:
Filter. = Mo. Fins:
= Apply
Matched: 4 of 4 LJ

) Generate Mew Block

Block Mame: [BEEEREEE Binz 1
L bob {Blocks}
LRSI Characterleds {Blocks}
full adder {Blocks}
Sympol, L3N adder {Blocks} Change...

Rararatad Sourahel Sremifn

8. With the Preview box checked, apreview of your block will be displayed for verification.
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INELENCE NIl De Mulbiply Instanced
| Preview
a
CHARACTER
LEDS
B2

9. Click the Add button to add the block to your design.
10. Theblock in your design can now be navigated using the Push and Pop commands.
11. Theinserted block can also be modified (the Block shape, number of Block Pins and lower level
Block Ports and the actual circuitry). This can then be updated and resaved.
Creating a Hierarchical Block from an existing Schematic Design

Below isabrief description of when you have an existing Schematic design and want to create a
block from it.

P To createablock file from an existing Schematic

1. From within the open design, in free space, right click and select Save To Block File

Frame Select
Polygon Select

c3
IT; Select Path
AI I— *.  Select All Vishle Ctri+A
x;
Select All
1aEuF [g
[ Auto Select ce
Paste Ctrl+V
§ Reposition Design...
Add Page Link LuF

| Save To Block File... |
Insert Attribute... Shift+A
W Nacginn M- Eime

2. From the Save Asdiaog, choose ablock name and press Save.
3. Thissaved Block will now be avail able when you select Use Existing Block from within the
Insert block Instance option.
Cutting an existing Schematic Circuit to a block
If you need more space in the design or wish to save a section of the circuit to reuse at another time or

in multipleinstanced, you can ‘cut’ a section of a circuit out to a block.

P Tocreate ablock from an existing section of circuit
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1. From within the open design, from the Edit menu, select the Cut To Block option.

2. With the Cut To Block modal cursor displayed, either draw a frame around the required circuit to
make the selection or right click to display the context menu.

Cancel Cut To Block

c3 D%g
Frame Select
AI |7 Polygon Select

tauF Change Grid »

| I

1uF 1uF

3. From the context menu you can choose to make the selection using a Frame Select or Polygon
Select depending on which mode is appropriate to your required selection. You can also Change
Grid to make the sel ection more accurate.

4. Thisselection can aso be pre-defined and changed using the Frame Select switch setting under
the Options option and I nteraction tab. You have the option for Frame Select to Select | f
Completely Framed or open selection if left unchecked.

5. Draw your selection around the required circuit.
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6. Intheabove example you will seethat a section of the design will be cut out and pasted to a
lower level block.

7. Theblock will be created and the appropriate number of Block Pins added to it. Connections
around the cut block can be edited and repositioned.
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9. Thereisno repositioning of lower level Block Ports, they are added in exact relative positions
from when cut. However, they are adirect 1:1 relationship with the block pins added to the block
above, this also includes Net Names.

10. You can see that where connections existed, these have been terminated to the upper level using
block ports. The block ports have been automatically named.

11.
12. Block Ports can be suitably repositioned and the Schematic circuit edited.

13. The modified block can then be saved here using Save To Block File. At this point, the block
hasn't been saved, just simply created.

T Select Al

[ Auto Select

Paste Cri+V
W‘E’ Reposition Design...
Add Page Link

| Save To Block File...
Insert Attribute... Shift+A
B Nacinn ne- Sine

14. Where the design contains multiple sheets, these will aso be saved to the block file.
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15. Thisblock is now available to use again using Use Existing Block from the Insert Block
Instance diaog.

Editing a block shape

Once ablock isused in the design, its shape can be edited. There are some points to noteif doing this:

If the port has no block ports and you use the Regener ate Block Symbol option from the context
menu after adding block ports to the lower level, the shape will be replaced with another
automatically generated block symboal.

The modified shape is saved with the block in the Block Library.

After selecting the block, there are various options available for use from the context menu.

S O

& Lock

T

B4 Reload Block...
Save To Block File...
Regenerate Block Symbol

Edit Symbol

&,

Auto Weld Selection
Add Page Link

1& Push Into Block Pgdown
#. Highlight Selection
Tneark Atrhita. Shift - *

Reload Block will reload the block with the one saved in ablock file. If ablock file has not been
saved for this block then it will not alow you to reload.

If the Block was Gener ated when it was added (i.e. it was not read from an existing Block file), then
the block name which was specified at that time, may not exist and the reload will fail. A warning
message is given when thisisthe case.

7| Warnings @
Attemnpting to reload a block that was previously generated, i.e. not from -

an exizting block file. Cancel if you do nat wizh to continue
Cancel
Report...

‘warnings On 0.

i Do not tell me again

Save ToBlock Filewill alow the block (and itslower level contents) to be saved to ablock file, to
be used &t alater date.

Regener ate Block Symbol will automatically generate a new symbol based on the current number of
pinsor block ports. If the Edit Symbol option has been used and the shape not saved, then this will be
lost and overwritten with an automatically generated one.

Edit Symbol alows you to edit the current symboal. If you use thisyou can also save this symbal to
the Doc Symboal library using Save To Library to be used and modified later on. If you save the
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Symbol (using Save) from this mode, the block will automatically load this Symbol by name from the
library.

Naming/Renaming blocks

Blocks can be named, and once named, can be renamed. This helps you identify then by their
functionality perhaps, i.e. Memory, PUSE etc. Initidly the block can be named by typing its name
when using the I nsert Block | nstance dial og.

Once inthe design, it can be renamed by selecting it and using the Properties diadog and Block tab.
Name isthe block instance name, i.e. B1, B2 etc. (the same block can be instanced multiple times),
and Block isthe block file name (if multiple instanced, this will be the same block namein al
instances, the Name will change though). Y ou can aso add a Description if you wish.

n] Properties: Block Instance - Block = !@

Block | Block Ports | Block Instance | Block Instance Aﬂributes|

7] Name: pq

¥] Block:  Block1 Changs...

Generated Block

7| Description:

Master Block
Can be Multiphy Instanced

| Locked Instance

Details from this page can be exported to areport using the Report M aker option.

Changing blocks in the design
On the Properties of a block instance, the Block page has a Change button.
V] Name: gy

¥] Block:  Block1 Changs...

Generated Block

Use this button to change the block using a different block file from the block library. Y ou have the
choice whether to replace the symbal or not. The Change Symbol button means that the block can be
changed with or without changing the Symbol that is saved with that block.

Change Block @
Lok In: [All Folders] - oK,
Wwhich Blocks:
. ) Cancel
Filter: Ma. Pins: 5 pply
Matched: 1 of 3
Elock Name: full adder {Blocks} * Pinz & $

Description:  Full Adder

/| Change Symbol:  FULL ADDER

| Prexview

SUM X
4( full adder 4(
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Once OK has been pressed, the Reload Block confirmation dialog is displayed.

Reload Block =3
V| Reload Symbal
| Try to preserve design net name —————

Cancel

Check the Reload Symbol box if you want the top level symbol to be rel oaded at the same time.

Check the Try to preserve design net name box if you want net names to be as similar as possibleto
the netsin the existing block. This obviously depends on how much the connectivity has changed
within the block.

Working with Multi-Instanced Blocks

A block instance has a L ocked I nstance property which prevents the contents of the instance from
being edited or changed in any way. This ensures that it remains a copy of the origina definition. A
block instance aso has aCan be M ultiply I nstanced property. By enabling this, multiple instances
of the block are locked together. Only one of these instances can be unlocked (Unlock Multi-
Instanced Block) and edited.

W1 Main Het H

Reload Block...
Save To Block File... 1(

Unlock Multi-Instanced Block i:me:TER

B8

Reload From Library... LED=

Save Items To Library...
Edit Symbaol In Library...
Edit Block...

B & pffo

Auto Weld Selection
Add Page Link

& Push Into Block Pgdown

They can be brought back into line using Update M ulti-I nstanced Block. If you unlock one instance
of ablock and make editsto it you can throw away these edits to make it the same as the other locked
blocks using the Revert M ulti-l nstanced Block option from the context menu.

Mark Net H

Reload Block...

Save To Block File...
Update Multi-Instanced Block... MCTER
Revert Multi-Instanced Block... |Ds
Reload From Library...

B =2

Save Itemns To Library...
Edit Symbol In Library...
Edit Block...

B & 0o

Use the Update M ulti-Instanced Block command from the context menu to cause al multiply
instanced copies of the block to become the same as the unlocked instance (only one unlocked
instance is allowed).
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Adding More Pages to the Design

Once the design has been started as a single page, you may need to add new pages as the design
grows, or modularisethe design into logical blocks of circuit functionality.

To add new pages to the design, you should use the Insert Page option that is available on the Insert
menu. From this dia og you can name the page that will be added to the design:

Insert Page @
HName: Page2 ]
Cancel
Or you can use theright click option within the Design Browser window.
Design Browser X I
Job2022
Floating
Display Docking
- TOR
+-JBF CTRL [Controller
=15 LD1 [7 Segment Hide:
Pagel
=1 LDz [7 Seament Open Page
Pagel Close Page
=15 LD3 [7 Segment
Pagel Delete Page
- 18 LD4 [7 Seqment Rename Page
+-Ji LDS [7 Seqment Mave Page Up
+-{& LD6 [7 Segment
o E LD7 [7 Segment Move Page Down
+ E LD& [7 Segment Mew Page
&l Job20zz
B Close
0 whterld s e

Once the new page has been added, while it is still selected, you can renameit.
Y ou may also subsequently use the context menu to Rename or Delete the page.

Any page can be opened for editing, or closed using double-click on its namein the Design Browser.
The new page will not be saved into the design until a Save or Save As has been compl eted.

The Design Browser is recommended for useif using multiple pages asit will allow you to navigate
through the pages by simply double-clicking on the one required.

Combining Schematic Pages from other Designs

There may be arequirement to work with other engineers who have Pulsonix or another Schematic
capture system, and to combine al the Schematic sheets into one master design to create asingle PCB
design.

There are two different methods depending on where the Schematics is taken from.

Adding a Pulsonix Schematic design

If adding an existing Pulsonix design to an already populated Schematic page in another design, you
should use the Copy and Paste options from one to another. To ensure that the complete designis
selected, you should use the Select All option from the context menu (or use the keyboard shortcut
Ctrl-A). For specific areas of circuitry to be copied, use the Frame Select or Polygon Select options
also available on the context menu.
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During the Paste, any duplicate Net Names will be highlighted by the Resolve Net Names dia og for
you to resolve. Thiswill alow you to combine net names as required, for power and ground nets, for
example. Any duplicate Component Names will automatically be resolved without warning but will
be incremented, if the name already exists, to the next availabl e in the sequence. Components can be
renamed at alater stage manually or by using the Component Rename option.

If you wish to add the design page to create a new page in the existing Schematic, you should add a
new page first and then Copy and Paste the contentsinto it. Again, any duplicate net names will need
to be resolved and the Component names will automatically be resolved as before. All Schematic
pages under adesign are checked for duplicate net and Component names.

Adding another system's Schematic design

If taking the Schematic Design from ancther system, you must first import it. In brief (this procedure
is described in more detailed later on in the manual), use the Open option from the File menu. Locate
and select the Schematic design and click OK. The Pulsonix Import filter will automatically detect
the format and import it into Pulsonix. If you are familiar with the Data Transfer Wizard, you can
also use this mechanism for amore guided import gpproach. Once in Pulsonix, the Schematic will
behave asif it originated in Pulsonix itself.

The procedure then for combining thisimported Schematic and the existing Schematic designis as
already discussed above in Adding a Pulsonix Schematic Design.

Building up the Design using Copy and Paste

Resolving

Now that the design has components, Busses and Connections added it, a fast way of buildingit upis
to use Copy and Paste or the Duplicate option, to copy sections of circuit to use € sewhere on the
page or other sheets. Cut and Paste can also be used successfully to move sub-circuitsto other pages.
Copy and Paste are detailed in an earlier Chapter on General Utilities, but we will deal here with
naming issues when pasting to an existing Schematic design.

Net Names when using Paste

During a Paste or Duplicate operation, Component and Connector Names are automatically
incremented to use unique names but net names need user interaction to resolve.

The Resolve Net Names dia og shown below is displayed. This alows you to choose the nets that are
to be connected to those already present, and that are to be renamed so that they do not join existing
nets.
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Resolve Met Mames @
Mets in this list already appear in the target design.
‘Check.' those that should merge with the comesponding

net in the target design. Any 'unchecked' nets will be Cancel
renamed according to the 'Rename’ settings. I—I

Do Mot Azk Me Again

J|DRIVE -
V| Feedback Mext Time:

J|GHD Merge Al
¥]High_spe Fiename All
MO
JINO1E
JINO19
VINDZ3 @ Auto-|ncrement
JINOZF
J|MOZ8
J|MO44 Suifix
VINO45 hd

Select ltems

m

Rename

FPrefix

—— e N Check

| Mone | |W’ith§|ass: | <Mone> hd Uncheck

Nets that are unchecked in the list have a Rename applied to them based on the Rename criteria
chosen.

P Theresolving net names process

1. Thefirst step isto identify those nets that need to be connected to existing nets. Thisis done by
‘checking' the names of those netsinthelist.

2. Todothis, you can either click on each of the checkboxes directly, or usethe Sdlect Items filters
to help you quickly select and then check/ uncheck whole groups of netsin one go.

3. Thenext step isto define the Rename criteriato be applied to the net names|eft unchecked in the
list.
4. When you have chosen how you wish the nets to be resolved, press OK and the Paste or

Duplicate operation will continue. The current settings for the Rename criteria will be preserved
and used next time the diaog is displayed.

Using the resolve net names dialog

The Don’'t Ask Me Again check box is used to switch off this dial og after making a selection. The
warning can be switched back later on using Options dia og and War nings.

Net Names shows the net names being duplicated or Pasted that are dready in the design. Nets can be
checked/unchecked from thislist directly by picking or by using one of the Select |tem methods.
Checking them to merge with existing nets, or by leaving them unchecked, the rename criteriais

applied.

Auto Number applies an automatically generated default net name to the unchecked net (or nets).
The number used isthe next available in the default net name sequence, e.g. AO could become
N0027, where N0027 is the next unused default net name available in the sequence.

Auto I ncrement is used to increment the unchecked net name to the next available unused net name
in the sequence, e.g. A0, Al and A2 becomes A3, A4 and A5 respectively.

Prefix - thisradio button is used to direct the rename to use a predefined prefix at the sart of the
existing net name. E.g. C10 becomes ZC10 if the Prefix isset to Z. This Prefix is applied to all
unchecked net names.
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Suffix - this radio button is used to direct the rename to use a predefined suffix at the end of the
existing net name. E.g. A10 becomes A10_B if the Suffix isset to _B. For al the renametypes, it will
continue to increment the resulting name until it finds one that does not aready exist in the design.
This suffix is applied to all unchecked net names.

Select Itemsis used to select the net names in the nets column based on selection criteria. Once
selected, use the Check or Uncheck buttons to check or uncheck the sdl ected nets.

All sdlects all names.
None deselects al names.

Named alows you to type in a name or string with wildcards to make the selection, i.e. A* will select
every name starting with A, e.g. A0, A1l etc. More refined selections can be made by increasing the
charactersto filter, eg. A2*

With Class alows the Net Class associated with the netsin the list to be used asthe selection criteria
This enables you to select nets using Net Classes of Power for example, which in-turn can be checked
for connecting to an existing named nets.

The Check/Uncheck buttons are used to check or uncheck the selected netsin the nets names list.

Using Testpoints

Testpoints are used for anumber of reasons on a Schematic design:

e Toannotate atheoretical testpoint that an engineer might use on the PCB to ‘probe agiven
electrical statistic or measurement. This may be on a particular Component pin, or added
separately using a documentation symbol to indicate that a particular net isto be tested. These are
passed through to the PCB design during Trandate To PCB. They do not appear inthe design’s
net or part lists.

e Todefineaphysical testpoint part on the PCB, that is added as a Component on the Schematic by
the engineer and is again passed through to the PCB design during Trandate To PCB. These
parts do appear in the design’s net and part lists.

-

c2

Pulsonix provides an I nsert Testpoint option, on the I nsert menu, for adding each of these types of
testpoint. Alternatively you can select a Component pin and use the Change Testpoint option from
the context menu to mark the pin as atestpoint.

Testpoints are Doc Symbols with the property of Testpoint, defined during their creation. Seethe
Doc Symbols section previously.

P Tolnsert a Testpoint
1. Click the Insert menu and click Testpoint.

2. Right click to use the context menu to choose whether to Insert Testpoint Part or Insert
Testpoint Doc Symbal.
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Cancel Insert Testpoint
% Type Coordinate... =

4% Type Offset... Shift+=

Change Mame

Change Testpoint Symbal

Insert Testpoink Part

| v | Insert Testpoint Doc Symbol |

Change tGrid 3

3. Use Change Testpoint Symbal from the context menu if a different symbol isrequired. Note
that if asymbol has not been setup yet, you may enter the Change Symbol dia og automaticaly.

4. Right click to use Change Name from the context menu to change the default name supplied
(shown on the status bar). The default testpoint name stem is taken from the testpoint Defaultsin
the Design Settings dialog.

5. Select an item on the net to be tested. A testpoint part or doc symbol will appear at the end of the
cursor for you to move into the correct position. It is connected to the picked item.

6. Click to drop the testpoint in place and either add another or press the <Esc> key to exit this
mode.

Doc Symbol Testpoints (not Parts) trand ate to the PCB design as floating test |ands (PCB Doc
symbals) ready for the PCB designer to place in appropriate positions on the net to be easily probed.
The point of adding these to the schematic isto indicate to the PCB designer the nets need to be
probed.

Testpoints added directly to a Schematic symbol pin are trandated into the PCB design. These are
added automatically to the corresponding pad of the Component. The pad is made into atestpoint (as
you would if you selected the pad and used Properties| Testpoint to add it).

Adding Shapes

Within the Schematic design, shapes are sometimes required. Y ou can use the I nsert Shape option
from the I nsert menu to add documentation shapes. These shapes can be Open or Closed, Filled or
Unfilled and Hatched or not. Y ou can aso change the Style of the line (when using non-filled
shapes) to be dotted or dashed in appearance.

The default shape used when adding documentation shapes is taken from the Design Settings and
Defaultsdialog. Aswell asthe Line Style of the shape, the Hatch Style can a so be defined provided
the Closed, Filled and Hatched check boxes are sd ected.

Once a shape has been added to the design, you are able to use the Insert Cutout option to cut shapes
out of the existing shape.

P Toadd documentation shapes
1. Click onthelnsert menu, click Shape
2. Draw the shape onto the design using asingle click to insert corners.
3. At any time you can use the context menu to change options of the shape, e.g. Style, Closed etc.
4

Whileinserting the shape or editing it, you can aso select Common To All Pages from the
context menu. Thiswill put the shape onto all pages within the current design, e.g. if it represents
a page border.
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Use of Attributes in Schematic Capture

This section details specific attributes associ ated with Schematic Capture. The general process of
adding attributes has already been covered in the Chapter under Setting Up The Design.

Displaying Attributes

All atribute namesin the design are available in the Colours dialog. These can be set to be Displayed,
Selectable and to have their individual colours changed. All system attributes are shown in brackets
€.g. <Component Name>, <Date> and user defined attributes shown without brackets e.g. Cost.

5| Colours - Attributes
shapes Name Displayed | Selectable | True Width| Colour
Connect Points
«Block Author= i i W
Text <Block Description= v v v
% Attributes <Block Instance Name= v v v
Highlights <Block Name= v ] v
Others <Block Original Name= ] ] v
Mets <Component Height= v v v

System Attributes

There are anumber of system attributesthat present themselves in the design as part of Components
and Nets and other used design items. Attributes such as Component Name, Gate M odifier, Part
Name, Part Description, Net Name etc. are used throughout.

There are some attributes that can be used to add design-level information that changes dynamically
asthe designis updated. For example, Date, Last Save Date/Timeand Design Author area
selection of the available design-leve attributes.

User Defined Attributes

New attributes can be added to any design item within Pulsonix. These user defined attributes can be
extracted using the Report Maker output. In Schematics, attributes would generally be used for
showing Costs, Preferred Manufacturer, or simulation parameters such asModel Name etc.

Attributes on components that have their attribute names marked as being 'both’ design types (PCB
and Schematic) will be copied to the corresponding PCB Component when Translate To PCB is used.

Translating the Schematic to PCB

The fina process before starting on the PCB design itself isto trand ate the Schematic design into the
PCB design environment.

With the concurrent checking and procedures that Pulsonix Schematics adheres to, by the time you
trand ate to PCB there should be very few warnings or errors to resolve before the designis
acceptable to start design the PCB with.

Before starting this process you should check that there are no componentsin the Component Bin that
should be trand ated. Any components in the Bin are not trandated unless part of a multi-gated device
already used in the Schematic.

When you arein a position that you wish to go-ahead with this transition, you should use the
Trandate To PCB option from the Tools menu.



Chapter 5 — Schematic Capture Editor 173

Translate to PCB @

Diesign: Designl

Technology: |4Iayer [white] ptf [in "C:A ) sersh AT echholagy] v|

Prafile File: | [None] h |

| All components ta bin /| Show Bin

[ (0] 8 ] | Cancel |

This dialog provides you with the option to name the new PCB Design dthough a default name
matching the Schematic design name is provided. If you decideto usethis, it will makeit easier later
on when you use the Synchr onise Design option, or Cr oss Probing, as both options use the same
Schematic and PCB Schematic design names as defaullt.

The Technology box alows you to choose a PCB Technology fileto use. The technology defines the
layers, power planes, pad styles, track styles, etc.

The Profile box alows you to choose a PCB Profilefile to use. Thiswill give you ajump-start,
because you can have your board outline and other general annotation predefined. Y ou can dso have
critical components pre-placed in the profile, e.g. edge connectors.

Check the Unplaced componentsto bin option if you want to use the Component Bin, otherwise
components are stacked in the design area or around the board outlineif oneisavailable.

Y ou can opt to Show Bin if you have sdlected the option to place unplaced Componentsinto the bin
and wish it to open automatically to view its contents.

Libraries

Parts from the Parts library have already been used in the Schematic design, these will have the
corresponding PCB Footprint symbol associated with them. When the trand ate process begins, the
Parts used in the Schematic are extracted and used in the PCB design along with its footprint.

If any Part used has more than one entry in any other Parts library within the Libraries search path,
thefirst entry found will be used.

The Path for thelibrariesis defined in the Folder option located on the Settings menu.

Doc Symbols

During the Trandate To PCB process doc Symboals are not trand ated. These are retained in the
Schematic design for documentation purposes only.

Predefined Signals

Normally, you would not display all the Power and Ground pins on gates in your Schematic. Instead
these are added as Net names on the appropriate pins within the Partsin the Parts library. These
Power pinswill be automatically connected when the Schematic istranslated to PCB. Predefined net
names on pinsthat are not on a gate in the Schematic will not be added when trandate to PCB is
performed.

PCB Footprint Selection

Y ou may edit the footprint name on a Component in the Schematic, or leave it blank to use the default
on from the Part definition. Trandate to PCB will try to use the supplied name, but will use the
default nameif it cannot find it.
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Interpreting messages during Translation
There are three types of messages displayed during Trandate To PCB:

o [nformation
e Warnings
e Errors

Information in thereport will inform you of what has been completed and whether it is successful or
not. It will also provide you with other related information such as the time and date trand ated, the
file name, folder etc. This may be required for any quality procedures or audit trails.

War nings are non-fatal messages that inform you of automatic changes that the program has done
during the translation. All warnings should be read and noted. Y ou may wish to correct warnings
before continuing with the PCB design. Any corrected design should be re-translated to use the
corrections. The warnings could also be for items, such as Attributes or Net Classesthat exist in the
Schematic design but not in the PCB Technology File. These are automatically passed through and
added to the PCB design. The warning will inform you that they've been added and to check and edit
them in the PCB design.

Errorsare displayed where the program findsillegal data. For example, a Part used in a Schematic
that no longer existsin the library because it has been removed, renamed or not available from the
folders path defined. All errors must be checked and corrected to ensure the full integrity of the PCB
design againgt the Schematic.

Once any corrections have been made to the Schematic, the translation process must be undertaken
again. On any subsequent trand ation, ensure that all warnings and errors are verified and if necessary,
resolved.

Exporting Netlists

From Pulsonix you can output a netlist from your Schematic design in ASCII format specific to other
systems using the Export Netlist option located on the File menu.

During the output, anetlist is collated and written in a PCB format suitable for import into other
system's PCB design editor. This means the netlist contains unique Component names and net names
that are fully resolved with all associated names connected e.g. power and ground and busses etc.

The netlist iswritten in an ASCII format, in the format of the target system that you choose from the
drop down list box.

Export Pcb Netlist =
Metist Format | Qrcad PCB Il Netlst -
Metlist
Designl.net Browse...
| Uze Part Mapping
Dezignl.map
| Create... | | Browse... | Edit...

For acomplete up-to-date list of the supported systems, please refer to the On-line help or contact the
Pulsonix technical support desk.
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The netlist required for export should be chasen from the drop down list available under Netlist
Format. By default, the netlist will be written to same location as the design, use the Browse button
to change this location.

Using Part Mapping Files

If using the Pulsonix Schematics system and another vendors PCB system, you may find that the Part
names used in Pulsonix are different to that in the other system. Instead of editing the Partsin one of
the libraries to match, you have the ability in Pulsonix to use a mapping file. This mapping fileis
generated automatically and contains the Pulsonix Part name and Footprint name, and mapped
equivalents that would be used in the other system.

Exporting Spice Netlists
As well as the Pulsonix-Spice option, you can also export Schematic designsin Spice netlist format.

Most of the integrated simul ation features available in Pulsonix are specifically designed for use with
the Pul sonix-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.

To set the Spice Netlist Type

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

First choose the Spice Netlist Type from drop down list for the smulation file. The simulator
commandsin the netlist file will be formatted to suit the chosen smulator.

Set Netlist Spice Type (2]

Spice Metlist Type: [LTspice v]

Basic S iice ‘

| RBun Simulator  PSpice
Pulsorix-Spice |

Program: Browse...

Command-ine switches:

Befare the output file; -big

Beset...

After the output fils;

If available, you can choose to use the Run Simulator check box to specify whether you can directly
run asimulator 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 diad og to suggest a possible simulator program name.

Add any command line switches that are needed to run up the smulator, 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 val ues.

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 smulator.

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 Smulator menu. If this has not been set up, you have to use
the Create Spice Netlist File> (the Smulator menu), then choose one of the page options and the
location using the Save As dialog.
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Reverse Engineer

From within a PCB design, it is possible to take your PCB and reverse engineer it back to create a
new Schematic design. Other than the PCB option to initiate the Reverse Engineer, all the
functionality of this option is within the Schematic editor.

In PCB, the Rever se Engineer diaog on the Tools menu allows you various options and selections to
be made when the option is run.

Reverse Engineer @
Design: apply pattern jfet_amp
Technology: Default [white] -

Profile File: — [Mane]

-

Take Parts From Library
Pozition Camponents:

@ All Components To Bin

Tools | Qutput Window Help
]‘j Design Rule Check...

[ Show Bin

& Synchronise Designs...

F@ Reverse Engineer...

L]

= Design Revision Analyser...

Optimise Nets

]

_I Place Components to Match PCB
Spread Out: |1

1 Autoplace Components

Boute Connectionz

Auto Router 4

Components can be added to the Component Bin in the Schematic design. The bin is divided

between unused and used gates; you should place all the used gates onto the Schematic pages to
complete the design.

Component Bin x

-- U1 - SN7P4AC000
Gate b - TI-155
Gate - TI-155
Gate d - TI-155

Used Ikems:

Z1-c

-- 101 - SH744C000
Gate a - TI-155

Componentsin the PCB design that are flagged as PCB Only Parts are not reverse engineered. If you
wish to reverse engineer them they need to be edited in the Part editor and Schematic symbols added,
then use the Reload option to rel oad those updated Parts to the design. After thisyou can usethe
Reverse Engineer successfully.

For componentsthat don’t have a Parts library entry (because they came from an external source for
example), these components will be reverse engineered but the Schematic Symbols will be
automatically created for you. The shapes of these Symbols will be generic boxes and not the real
shapes.
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Schematic Routing
When the All Componentsto bin check box is not selected, components are placed in the design
using their relative PCB design positions and using suitable placement spacing.
W | | ake Fartg From Library
Position Components:

@ All Components Ta Bin

Show Bin

Having this box unchecked enables you to also select the Route Connections check box. Once the
design has been placed in the Schemati ¢ the connections can be automatically routed using the
Schematic connection router.

Printing and Plotting the Schematic Design

When you wish to obtain a hard copy of your design, thereis a chaice of two methods for outputting
prints and plots from Pulsonix:

e ThePrint option from the File menu that will print the current design exactly as it appears on the
screen. It will output to the selected Windows printer and will be automatically fitted to the paper
size.

e The CAM Plat option from the Output menuto Print or Plot auser defined output to a selected
device using defined parameters. This allows you to aso choose not to include some design item
types. Using this method, Pulsonix plots everything in the design on a per page basis unless
excluded from aplot. The control over the size, scale, position and contents can be defined using
the tools provided.

Using the Print Option

The print option is aquick and easy method of generating a print of the Schematic using your default
Windows printer.

When selected from the File menu, the Windows printer didog is displayed.
Print @

Printer

Mame: Send To OneMate 2013

Paper Size: &4, 210 % 297 mm

Orientation: |Partrait Frint Setup...
Print Contents
All Colours Black
@ ‘Whale Design
) | Auto Botate
Current Yiew
Selection

From this dia og you can select the number of copies to be made and select the print range.

This dialog also gives you access to more advanced printer specific options allowing you to change
settings such as Colour/Black & White, paper size and orientation of the print. Y ou can also force the
print to All ColoursBlack and thePrint Contents.

If amore specific and consistent print is required, independent of the screen view, the CAM/Plot
option on the Output menu should be used.

The CAM/Plot option isafully configurable single 'shot' output mechanism that alow you the full
flexibility to output the plot(s) required.
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Using the CAM/Plot option
The CAM/Plot output option is available on the Output menu.

The CAM/Plot set up parameters are defined in the Technology, if they are not available the first time
you try and enter this option (or the first time you enter the Technology and CAM/Plct tab) you are
presented with adiaog to request auto-generation of the parameters.

Pulsonix 3

I " b Mo CAM Plots are currently defined,
» would you like to generate some plots now?

If you click No to this, the CAM/Plot modeis entered ready for you to create the parameters
interactively. If you click Yes, the Auto Generate CAM/Plots didog is displayed:

Auto Generate CAM/Plots @

A default set of CAM /Plots will be generated based on the

current contents of wour design and the selections you

make it this dialog. Any existing Céak /Plats can also be ﬁ
deleted before the new set is created. i

For each Page: windows] ll]
Gerber

HP-GL Penﬁlot L
PDF

Farmat File
Mathing

Delete Existing Plots First

From this, you can select the default plot mode for each page or block of your design.

Once inthe CAM/Plot dialog, you can select other print or plot types for any page. Y ou can aso opt
to have a Windows and Pen Plotter output for each pageif required. As well as defining plots or
prints, you can aso output reports from the format files created.

Overview of the CAM/Plot dialog

Thedialog itsef is split into three sections with a panel at the base of the dialog used to run the plats.
This panel is available during the use of all three dia ogs.

7 | Generate Plot - Plot Preview

Plot Preview | CAM Plots | Plot Settings | Dril Sizes |

CQutputs To Be Generated

Fits |Enabled | Plot Name |
Yes 7] Top

Yes [&r Ground

Plot Preview is used to display a preview of the final plot. This should provide you with an idea of
what the plot will 1ook like beforeit is plotted or printed.

CAM Plotsis used to set up the characteristics of the plot, the scale, rotation, plot type etc.

Plot Settingsis used to set up the plotter or printer. Thisdiaog also contains alocation for the
destination of the plot output if afileis being output.
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Run isused to start any plots that are enabled and to save the current settings. Cancel is used to exit
thisdialog and Apply is used to save the current settings but not run the plot. The Close button is
displayed instead of Cancel once the Apply button has been pressed, this closesthe dia og al so.
Plot Preview

The Plot Preview diaog alows you to sdect the page required to preview.

| Generate Plot - Plot Preview = @
CAM Plots | Plot Settings | Flot Preview
Outputs To Be Generated | Preview Design Position of plot/output on paper/table
Fits |Enabled |Plot Hame
Yes | V| Pagel
. ! |

. 1 |
Flot:  Pagel Ta: POF b i !
Fits: fes Style:  Artwork ‘
Postion: o SHit Scale:  7.000000 | b
Width: 257 480mm Mimored: Mo |
Height: 210.300mm Fotated: No
Registration Point:  Auto Shift ]
Plotting Area Width: (297 480mm -

Plotting Area Height:1210.300mm P -~ :

[ Run || Cancel Aoply Help

The page is represented using aPlot Name defined on the CAM Plots dia og; this dso helpsidentify
the type of plot being output if a sensible name is used. The Enable check boxes will allow you to
select which plots will be output when the Run button is pressed. This means you can opt to run all
plots required in one single button press regardless of the plot type or even if mixing plot types.

The Fits column will display an X if the plot does not fit the paper. Most times you will be able to see
if the plot will fit but if margina, this acts as positive confirmation that it will or won't fit.

The preview window displays the plot selected in thelist. It shows two main boxes (shown with a
‘cross' in each to help identify the centre). The first is the plot bed (the paper extents or the bed size),
thisisthe large box shown in Red. The second is the design extents shown in Blue. Also shown are
elements of the design to give you an indication of the orientation and the sca e rel ative the paper.
The preview window can be switched off by deselecting the Preview Design check box.

All other information shown in this dialog is confirmation of the CAM Plots dial og settings.
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CAM Plots

The CAM Plotsdidog is used to set up the plot for output and how the plot will appear relaive to the
paper being used.

If astandard plot is required, the plot can be almost completely defined used the Auto Generate didog
when you first enter the option. The only setting you may need to adjust is the plotter type for
Windows or Pen Plotter or the Exclusion of items not required in the plot.

The grid matrix displays the options selected for each plot. Each of these can be edited interactively
or by using the Plot Wizard once arow or item on arow is selected. The Plot Wizard is enabled once
therow is selected by clicking on the Edit button.

If no plots exist or you require anew plot, you can use the New button that will use the Plot Wizard
to complete thistask. Thiswill lead you through the plot type generation process to create anew line
in the plotstable. If you have a plot selected, New copies the properties of this plot into the Plot
Wizard.

| Generate Plot - CAM Plots = @
CAM Plats | Plot Settings | Plot Preview
Name |Enabled |Device Process | Scale | Rotate | Mirror | Position |Area | Step Rv | New... |
Page1 J| PDF ‘Page1 { Auto Fil Auto Rotate | {Auto Shift ‘<Design Extents> |
Delete Al
| Ao Gen |

4 Tl 3

Possible Outputs Mot Covered By Plots:

Cancel App Help

The Edit button displays the first page of the Plot Wizar d. Each of the pages of the plot wizard will
allow you to set up facets of the plot to be output. See later on in this section for an overview of the
Plot Wizard.

The Delete button is used to remove any unwanted plots from the grid.

Add ToPlot isused to combine plots and is more relevant to the PCB Design editor. When selected,
it displays the Process page of the Plat Wizard from where to choose a process to add to the plot
selected. The Add To Plat option will add the plot to any other plot selected. If it gets added to the
wrong plot by mistake, select it, and use the Delete button to removeit.
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If when you started this option, you clicked No to Auto Generate the plot type, you may now use the
Auto Gener ate option to create a set of plotsready for use. This can be an alternative to using the
New plot option.

The Reports button is used to generate a summary report listing the plots and their settings, in case
you need to keep thisfor future reference. Thisisin addition to any reports generated at the time of
actually running the plots.

Step & Repeat isused to create ‘panelled’ designs. Seethelater section inthis chapter on Sep &
Repeat.

Using the Plot Wizard
The Process page defines the Name of the plot and the Schematic Page to be output. The plot nameis

for reference only to identify the plot and if left blank will be automatically completed using the Page
name.

The Output selection is used to define the device used for the plot. In Schematics this will be
Windows, Gerber, Format file, HP-GL Pen Plot or Nothing. Nothing would be selected if the plot
type was undetermined at that time.

Process Type @
W Start -
Choose a name for this plot and choose the type of
M Process output
Qutput Define the name which will be used to identify this plot in dialogs and reports.
& Also choose the type of output.
ize
Design Position Name: Plot1
M- Finish Plot Group: Windows -
Qutput To: Windows -
Printer Mame: «Default Printer:: -

The Style of the plot can be either Artwork or Outline. Artwork will give you the true width of al
items whereas Outline will only output the item as a centreline unfilled shape.

Size

Design Position
-’ Finish

Process: Pagel - Exclude ltems...

Has Excluded ftems

Style: Artwaorke -
Mirror:
The Mirror check box enables you to select whether the plot is mirrored or not.

If output to Format File has been selected, you can choose aformat file form the drop down list
presented.

B Design Position e Plat1
- Finish Plot Group: -
Qutput To: Format File -
Format File: Parts List Csv.rff [in "C\Users'..\Formats"]

Parts List CSV Output

Output Location: CAM Plots Folder -
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From this page you can dso select which items to Exclude from the plot. If nothing is selected in this
dialog, al itemsvisiblein the design are plotted.

# | Exclude Itemns from Plot @

Choose fram: WOT to be FLOTTED

Aftribute: <Autoplace Rulesy - Add 3 Area
Bitrnap = Adtribute: <Fin Mame>

Board c¢ Delete | | Connection
Copper =
Dimensziaon

Doc Shape
Embedded View
Maurting Hole
Pad

Testpaoint
=
Track Cancel

Wia

ire

Aftribute: <30 Package:
At mponent Height>

m

Attribute: <Component Mame:

Attribute: <Component Wariant [d>

Attribute: <Current Variant Description:
Aftribute: <Curment Y ariants

Attribute: <D atabase Field:

Attribute: <Database Kewr -

The Size page uses sdlections to define the Scale and Rotation of the plot. For Scale, the choice on
the drop down list is Auto Fit and 1.00 (ascale of 1:1). You can also type in your own scale choice.
The Rotation drop down list alows you the choice of Auto Rotate, No Rotation or Rotate 90
degr ees (forcing the rotation to 90 degree from its original position).

W Uesiygn rosiuon

- Finish

Scale 1.000 [~

Rotate: Mo Rotation -

The Design Position page defines the position of the plot relative to the plotter type being used.

The Design Position provides a number of options from where to move the design on the plot. The
design location specified hereis aigned with the location on the paper or plotter table specified in the
Device Registration Paint. Thisis set in the Settings tab of the Output diaog. This allows accurate
and repeatable registration of plotsto be achieved if the correct combination of valuesis chosen.

LTIy uSiuwn

B Finish Design Position: Centre |L|
Area: <Design Bdents> -
Step & Bepeat

For example, if both Position and Device Registration are set to Origin, the design originis aligned
with the origin (0,0) on the plotter.

If either the Position specified here or the Device Registration Point are set to Auto Shift, then the
plot is positioned as best as possible on the output device.

The Step & Repeat button indicates that the plot can be duplicated on the same sheet. This must be
used in conjunction with the Step & Repeat option on the main CAM Plot dialog.

The Finish page provides you with asummary of the options selected in the Plot Wizard. Once the
Finish button is pressed, the plot type is generated and added to the plot grid.
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Plot Settings

The Plot Settings page is used to set up the printer, plotter or output device, such as Windows or
PDF and the location of the files output.

i Generate Plot - Plot Settings o 2]
CAM Plts | Flot Seitings | piot Preview
Output Device: FEolder For Output Files:
POF t‘ | Setup.. | Design Folder -

‘ Save To File | ‘\:nad From File ‘

PDF Output File Names Template

Registration Point: Auto Shift i ;

s Mo, 28 800 mm ${DesignName)$(PRE)-S{Variant)S(PRE}S(FlotName}}$(POST) [»]
Colour Style: Colour - Background is White

Combined Plots: Yes

View PDF after Generation: Yes Change Output File Name:

Embed Forts in PDF File: Yes

Bookmarks: Yes

Component Details: Yes

Block Details: Yes

Symbol Delaiks: Yes Plt Report
Push Into Block. ¥
Lk Nt Nemes: Yes View When Run @ Sava With Output Fles

Append To Edsting Save To Reports Folder

| Cancel ‘ | Help |

From the Output Device section of the diaog, you can view and change the settings for each kind of
output device available. Use the drop-down list to choose the output device you wish to look at, and
the current settings will be displayed in the large text area below.

If you need to change any of these settings, press the Setup button to access the Setup dialog for the
output device. The actua dialog that is displayed is different for each kind of output device
(Windows, HP-GL Pen etc.).

The Folder For Output Files section defines where the output files are written. Y ou can choose from
three different settings by selecting from the drop-down list.

Design Folder: output files will be written to the same folder asthe design file.

ThisFolder: you specify the folder where all output files are written. The same folder will be used
for all output files generated.

ThisFolder below design file: you specify a folder namethat will be appended to the folder in which
the design is stored. For example, if your designis stored in "C:\My Projects\Board 6\Revision
2.pch", you can set the output folder name to "Plots’ and all the output files will be written to the
folder called "C:\My Projects\Board 6\Plots’.

File NamesBased On

This section allows you to choose the way your output files are named. Y ou can choase from three
different settings by selecting from the drop-down list.

Design Name: output file names will be based on the name of the design. A number will be added to
the end of the name to generate a unique name for each file generated in any one plot "run”.
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Plot Name: the output file name will be derived from the Layer/Span/Page name of the plot. For
example, aplot filethat is generated by processing Layers will be named according to the layer name
being plotted.

Design Name + Plot Name: plot files will be written to afile using the design name followed by the
plot name (in brackets) and using the default extension for the type of plot. e.g. "MyDesign (Top
Electrical).hp"

Change Output File Name

Usethisif you want al output files to be based on a specified name. A number will be added to the
end of the name to generate a unique name for each file generated in any one plot "run". If you leave
the file extension off, the default extension for the type of plot being generated will be added. If you
just type afile name with no directory, the mentioned above folder will be used.

Leave unchecked to use the above mentioned default plot file name.
Plot Report

View When Run: You can choose whether the plot report that is written at the end of each run will
be displayed on the screen after it has been generated.

Append To Existing: The plot report will normally be overwritten each time press Run. Check this
option to append (add) to any existing report, instead of overwriting. Y ou will then need to scroll to
the end of the report to view information about the latest plot.

Save With Output Files: Use thisto direct the plot report to be saved with the output files.
Save To ReportsFolder: Usethisto direct the plot report to the reports folder.

Outputting a plot

Once the Auto Gener ate dial og has been used, the bulk of the work to create a plot has been done
apart from 'fine tuning'. The Auto Gener ate dia og has been designed so that any rotation, any scale
plot to fit the page will be specified by default. This means the plot will fit the paper if the Run button
is pressed. Obviously, you can usethe CAM Plot didog to redefine the plot as required.

Check that the plot is as required using the Preview dialog, and press Run.

Printing to Active PDF

The plot to PDF output is used to write PDF format file with active annotation. Once the PDF fileis
created, you can hover your cursor over design items and properties of that item will be displayed.

In a Schematic design, all pagesin the design and hierarchy are plotted (including lower level
hierarchical blocks).

Writing the PDF files

Within the CAM Plot option, the PDF output is additional to the standard Windows driver and you do
not need toinstall a separate driver for it. If you have a PDF Windows driver already installed, you
can gill useit. The Pulsonix PDF driver has the added ability of the active annotation which your
standard PDF output will not have.
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The PDF output is accessed through the CAM Plot diaog and New or Edit when you create aplot.

Simply select PDF from the drop down list of available output types.

Setting up the PDF output

Y ou can configure the PDF output using the Device Setup option from within the CAM Plat dialog.

Qutput To:

==

Process Type
W Start :
Choose a name for this plot and choose the type of
M Process output
Qutput Define the name which will be used to identify this plot in dialogs and reports.
. Also choose the type of output.
Size
Design Position Heamic. FEN
M- Finish Plot Group:  PDF =)

FDF l:]

Format File
Gerber

HP-GL Penplot
Nothin

Windows

8] Generate Plot - Plot Settings

CAM Plots | Plot Settings | Piat Preview

Output Device:

PDF I~

Setup
Save To File... Load From File

PDF

Registration Point: Auto Shift
Addttional Print Margin: 25.000 mm
Colour Style: Colour - Background is White
Combined Plots: Yes

View POF after Generation: Yes
Embed Fonts in POF File: Yes
Bookmarks: Yes

Comporent Details: Yes

Block Details: Yes

Symbol Details: Yes

Push Into Block: Yes

Link Net Names: Yes

Folder For Output

Design Folder

Plot

Qutput File Names

$(DesignName)s(|

[] Change Cutput

Plot Report

[ View When R
[] &ppend To Exi

Setup PDF Qutput
Output Area
Units:  mm
[7] Define Output Area
0.000 0.000 0.000 0.000
Registration Point
Auto Shift - 0.000 0.000
Print Margin Print Across Multiple Pages
25.000 w000
Options
Colour Style:  Colour -

Background is ‘white

Combine Plats into Single Dacument
Wiew PDF after Generation

Embed Fonts in PDF file

Bookmarks

Companent Details

Block Details

Spmbiol D etails

Fush Into Block

Link Met Mames

==
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Using the PDF file once created

Once the PDF file has been created and it is open, you can hove your cursor over design items, such
as Components or connections. A small context menu is displayed from which you can view entities
of theitem chosen.

l P—
— Thore —
M1 Companent: 4 . —|—

—% Attributes: <Faootprint Mame ==R0305

“ Value=470 -
_Eg,:'— Bin_No=3E2341

— Manufacturer=Farnell

il

E!

Dhsolete=No

‘Wattage=0,125

Tolerance=1%:

W L
IEIE

ﬂ]a
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Chapter 6. PCB Design Editor

Getting Started with the Design

There are anumber of ways to start anew PCB layout. The way in which you start will depend on,
whether you have a Pulsonix Schematic design, anetlist or a sheet of paper with a Schematics design
onit.

e Using Pulsonix Schematic Capture as the front-end' to the PCB system. The nets and components
aretrand ated to PCB in the integrated environment.

e Using anetlist that is derived from another CAE or Schematic system.

e Using the Pulsonix PCB design editor interactively creating the design on the fly. This means
without an initia netlist just adding connections and components as you design the PCB.

This chapter will guide you through the different options that will enable you to build up the designin
the order that you naturaly progress the layout with.
Starting a New PCB Layout with Default Files

Regardless of where you start the PCB design from, you are required to provide basic information at
the starting point. This would normally be the name of the Technology file and the Profile file you
may wish to use, both of these files are optiona and can be loaded at alater stage if required.

Obviously, how you start the PCB layout will be determined by how you intend entering the
Component lists and netlist.

For the process of this discussion al methods will be explored but we start with the New PCB design.

P Tostart anew PCB layout
1. Click the File menu and click New.
2. You are presented with the New dialog:

New

Designs | Technologies + Profiles I W'izards|

TN gn
Schematic Design
Scm Hierarchy Block
Ej FLCE Foatprint
PCE Doc Symbol
Schematic: Symbal
Schematic Doc Symbol

mg Part

Panel Design
Technology: 4 Layer [white] -
Profile File: — [Mone] -

[ n]% ] [ Cancel
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Click PCB Design

4. Youwill aso be ableto select the name of a Technology file in thedrop down list box. There are
anumber of choices available as supplied with Pulsonix, each of which represents a different
type of design technology, e.g. Double Sided, 4 Layer, etc. If the Technology file required does
not match one of these you can select [None] from thelist.

If you are unfamiliar with this style of drop down list, seect the small arrow on the right hand side of
the technology file name and then click on one of the names presented to select it.

5. You can dso select the name of aPr ofile File from the drop down list box. The supplied Profile
files contain standard board outlines. If the profile required does not match one of these you can
select [None] from the list.

6. Click OK tostart a new PCB design session.

The PCB editor is now ready with a Technol ogy file loaded and a Profile ready for use. From here
you may add a netlist (from another non-integrated system) using one of the supported netlist formats.
Alternatively, you may wish to create the design on-the-fly adding Connections or Tracks and
components directly.

Later on in this chapter, methods for using the Translate from Pulsonix Schematics and using a netlist
are discussed in more detail.

Design Setup for PCB Layout

Before getting started in the design itself, you should check that when you start adding design items,
the design editor will behave as you expect or require it to.

Many of the characteristics of design items are set up in the Design Settings dialog and in particular
on the Defaults and Naming tabs.

The Defaults page sets up the Layers, Styles, Testpoints and other feature options used when adding
new items to the design.

Design Settings - Defaults - Testpoint @
Bitrnap -
ide: Bottom
Board Side: A
Component Name Layer: Sikscreen Bottom -
Construction Lin
Copper MName Style:  Nomal |L|
Dimension
: |TP
Dimension Units AT
Doc Shape
Embedded View Testpoint Type:
Error
F - TESTPOINT Chi
Layer _) Part Name: ange
E"W”t'”g — © Doc Sym  Name: TESTPAD Changs..
et

Met Class ) Free Pad  Style: Die Pad -
Origin
Pad 7 Via Style: Via (40) -
Report Symbel |=
Star Point
Template

g Testpoint
Text

Unless an item is pre-selected, the default style defined in thisdidog is used. If asmilar itemispre-
selected, inserting anew item of the same type will inherit the Layers and style of the selected item.
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The Naming page contains very specific information regarding the characteristics of design items,

items such as the leading character or symbol used for the default system net names, e.g. whether

NO0O0OL, or $1 is used (or another character).

Design Settings - Maming @
i Defaults i Force To Upper Case Name Options
Area | Component Names | Case Sensitive Pin Names
Attribut
. rhke Gate Names Numeric Gate Names
Bitrnap
Board Net Names Case Sensitive Drill Size |dents
Component Part Names
Construction Line Fin Names
C Mame Ranges
opper Test Point Names X
Di . Range Start: [
imension
Dimension Units Defaultt Net Names Range End: 1

Doc Shape Name Stem: g

. Range Separator:
Embedded View Number Width:
Error umber Width: 0 ltern Separator:
Layer L Example:  U1,U[3-6]
Mounting Hole |~
Net Fin Names

Component to Fin

Met Class Mame Separator:
Origin

Thisdialog is set with built-in settings and should only be changed if you understand what they do.
Some of the settings can only be changed before a design is started, where there are no design items
in the design. Some items can be changed after the design is started but the system updatesitself to
adjust dl the design items that aready used these settings, e.g. Default Net Name stem.

The Default and naming options are saved in the design, and so only effect the design you are editing.
Other options are saved to the system's Registry and so are set up for every design that you
subsequently create or edit. They can be set up in the Technology files. Once your preferences have
been worked out, the Technol ogy files should be changed so that these options are then used for
future PCB designs.

Once you start editing the design and adding new itemstoit, you can aso check the Options dialog
under the Tools menu to seeif the Edit Track, Move and I nter action tabs are set to your
preferences. These can be changed interactively during the tools use from context menu options.
Pulsonix is avery flexible system and alows many of the options to be customised to suite your
particular style of working.

Options - Edit Track

(=X

Design Backups

Display Segment Mode: | Angled (45) - [7] Apply Seg Mods to Tail
& Edit Track [T Orthogonal Mire [7] Auto Comer

Edlit Shape Size: 50.0 Type: @ Mire ) Filet Tolerance:  100.0

File Extensions

Find

General Show Can Finish’ and "Has Loop” Markers Remove Loops

In-Place Mames Show Legal Completion Path

|| Atways Mark Met being edited

Auto Share Tracks

Interaction Allow Nets to be Joined

Track Length Limits

Move

Macros [] Clear Mark when edt complete [] End On Via - Adds Protected Via
Multi-Screen Show Connection to Nearest Node [T Use Style From Picked Track
Online DRC Show Dynamic Connections Only [] Obstacle Avoid

Resolve Net Names [ Optimise After Edit [ Auto Finish

Unlike Design Settings, Options are stored in the registry and are therefore machine or login
specific, these are normally user preferences rather than design preferences.
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Setting up a PCB Technology

The concept of Technology files has already been discussed in a previous Chapter. This section
detail s the specifics of Technology data with the PCB Layout editor.

The most important considerations when choosing a Technology file or setting up your technol ogy
datais the fina manufacturing process that your manufacturer can handle. A consideration to make
when design your PCB isthe cost of the technology you intend using. Changing your track styles
from 8 to 6 thou for example, could have significant costsimplications. Y ou should always check that
they can actually make the board you propose as well. For example, if you use blind and buried vias,
not al manufacturers can make these in-house.

PCB Technology dialog

Styles

The PCB technol ogy data contains a number of styles that define the appearance of PCB design
items, (components/Documentation Symbols, Connections, Net Classes, Tracks, Copper,
Names/attributes and Text).

Theillustration below shows the mgor styles used in components and Doc Symbols, Connectors and
Testpoints. Generally speaking, each symbol is made up of acollection of the same type of styles but
in some cases not al of them.

OOOON
K XXX

R1
o _Jot, —
A A
R2 1
A A A
B Technolog | [1 - Styles - Pad
= Spa;ng. Rules . Name | Layer Shape Width L
esign Level &l Rectangle 0.76200
Net Class Level Mounting Holg1 Round 381000
Match Pair Level v | Pad (0.5mm) Octagon 0.43260
Check Spacing Value: v | PadStylel - Round 152400
3 Styles Y | PadStyle2 Round 1.52400
Hatch Y | PadStyle3 Sguare 1.52400
Line PadStyled Round 177800
PadStyles Round 317500
¥ E_ PadStyle21 Oval 152400
[ Rect (0.2mm x 1.5mm) Rectangle 0.24994
Track | Rect (0.2mm x 1.5mm}1 Rectangle 019980
23 Layers Y | Rect (0.6mm x 2.2mm) | Rectangle 0.60000
Layers Rect (0.7mm x 2.2mm} Rounded R 0.66040
Layer Spans Rect (0.7mm x 2.4mm} Rectangle 0.70000
Layer Classes % [ Rect (0.8mm x 0.9mm) Rectangle 0.20000
Materials [ Rect (0.9mm x 1.4mm) Rectangle 0.50000
a Nets Rect (1 = 1.1mm} Rectangle 0.s0000
Differential Pair. | Rect (20x20) Rectangle 0.50800
| Rect (80 x 110) Rectangle 203200
Net Classes Rect (100 20) Rectangle 127000
Net Names — v | Rectangle (0.8mm x 1.4 Rectangle 0.85000
Signal Paths | Via (18) Round 0.45720
Sub Mets v | Via (40) Round 1.01600




Chapter 6 — PCB Design Editor 191

Pad Styles

Pad styles are used to define an e ectrical point of contact for nets and tracks but also as a physical
pad for the Component. These can be any one of the predefined shapes available, and are defined a
Width and Length, but can dsoinclude a Drill Hole if used as Through hole pad along with its Plate
Through status.

User Defined Pads that show a shape of Special are classed as user defined pads and are discussed
below.

Edit Pad Style (mE3a]
Mame:  Foun125 Used:
For Use By:
| Through Hole Pads | Viaz
| Surface Mount Pads | Micro-vias
Shape:
Tupe: Round widhe 1250
DOffset: 0.0 0o 5.0

Corill:
Plated Through: [V

Size: 20.0 Shape; Round -

Offzet; 0.0 0o

The Shape of adrill can be defined to provide slotted pads. Pads of Round are considered normal
drill holes.

An Offset value can be defined for both X and Y offsets for the pad paosition. This enables you to
display the pad in an offset position from the actual connection point of the pad.

An Offset valueis aso available for the Drill position. This enables you to define the position that
the drill islocated within the pad.

Viasareincluded in the Pads Styles didog and are defined in the same way as norma pads.

Slotted Pads

If you wish to define aslotted pad style, you can do this using a User Defined Pad, or preferably,
using a slotted pad style defined in the Pad Styles did og. When editing a pad style, you will need to
edit the Drill style to be a Rectangular or Rounded/Chamfer ed Rectangular drill style. This makes
your ‘drill’ holea“‘dotted’ style rather than adrilled style.
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Edit Pad Style 3]
Mame:  Slotted Rect (50« 70) Used:

For Use By

| Through Hole Pads | Viaz

| Surface Mount Pads | Micro-vias
Shape:
Type:  Rectangle ~| ‘widh: 50.0
Offzet: 0.0 0o Length:  70.0
Crill:
Plated Through: [V
Size: 180 Shape: Rectangle -
Offset: 0.0 njo Length:  45.0
Rotation: 0.0

When in the CAM/Plot dialog, this pad style would be (generally) machined using the Excellon NC
Drill output but would have a separate drill run for dotted pads, these would be milled rather than
drilled.

On the Process page of the CAM Plot Wizard, the Non Round Hole Shape would be selected for
output. Y ou may have two separate outputs for Plated and Non-plated Slotted pads.

Process: Layer Span <Through Hole  +

Style: Corill w

Hirrar: O

Doill Type: Plated w

Hole Shape: | Mon Round w
Line Styles

The Line Stylesdidog is used for line widths of Component outlines, Placement outlines, Areas,
Templates, Copper, Arrows, Therma Spoke Widths and Board outlines.

Connection Style

Connection Line widths are taken from a system value and cannot be changed.

Track Styles

The Track Styles didog is used to define the thickness of tracks. These styl es are used when defined
asaruleinthe Net Stylesdialog

The Net Names diaog is used tolist the user defined net names used in the PCB. You can set a nets
Net Class name using the Net Class dial og (see bel ow).



Chapter 6 — PCB Design Editor 193

User Defined Pad Shapes

User defined pads can be used where the standard Pulsonix pad shapes do not represent the actua pad
shape required. A pad style editor is provided that is run from within the Pulsonix PCB design editor
itself. This means you can create a specia pad shape by drawing the actual pad shape and drill shape
required. This mode may be used to create new pad styles or edit existing ones.

The Define Pad Shape mode is entered using the option from the Setup menu. This editor is similar
to any other Pulsonix editor mode, such as the Footprint Editor. Obviously, it has limited functionality
relative to creating pad shapes. When the pad shape editor opens, various shapes are shown, these
represent the following:

Pad Shape
Exception

- Drill Shape

-€— Pad Origin

U o

Edit an existing pad style in the Pad Shape Editor and you can delete, resize, move or edit the red
circledrill shape. You are able to deleteit first then add a new shape (a Rectangle, for example) to
draw in aslotted pad. If you then select it, you can use Change L ayer to select anew special layer of
<Drill Shape>, this specifies the shape to be the drill hole.

To add aPad Exception (adifferent pad shape on another layer), smply add a new shape and use the
Change L ayer dialog to defineitslayer.

Change Layer @
0ld Layer: <D efault Shape>
Mew Layer.  [Elf= l:]
Wwires Top
Silkscreen Toi
Battom

Silkscreen Bottom
<Default Shape:>
<Dl Shapex
<Micro-via Entry Pad>
<Micro-via Stop Pad»

The <Default Shape> entry shown means that the selected shape will appear on all the layersin the
layer stack unless changed to a specific layer.

Once the pad shape has been defined, from the File menu, use Save to save the shape and exit.
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Hatch Styles

Hatch Stylesis used to provide a mechanism for hatching Closed and Filled areas, e.g. Copper or
Shapes etc. Hatching is an dternative to a solid and can be defined as either Hatching using asingle
ling, or Cross Hatching using diagonally opposing lines.

Hatched Cross Hatched

7| Technology [4 Layer.ptf] - Styles - Hatch Styles

=3 Styles
Pad Styles
Track Styles
Line Styles
Text Styles
5+ Hatch Styles

Hame | Angle Coverage (%) | Cross Hatched | Width Percent| Offset Percent
Cross Hatch : 45.0 50 100.00 0.00
Hatched 45.0 50 ] 100.00 0.00

The Angle specifies the angle of the hatching. O is horizonta, 90 degreesis vertical. Cross Hatched
causes a second set of hatch lines to be added, orthogonal (right-angles) to the first set. Cover age %
specifies the percentage of the area covered by the hatch lines. This dictates the distance between
hatch lines, which will be related to the thickness of the line style used and if it is CrossHatched. A
Cross Hatched area will have a greater line separation than asingly hatched area with the same
Coverage.

For coverage where the spacing between the lines and the line thi ckness are the same, you should use
a 50% coverage. Where alarger spacing is required, use asmaller % coverage. Where a smaller
spacing isrequired, use alarger % coverage.

The Hatching or Cross Hatching will be done using the Copper Line Style. Thusif you change the
Copper Line width where hatching is used, the proportions of spacing to line width will automatically
change to reflect the current % coverage.
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Spacing Rules

The Spacing Rules dialog is used to specify the minimum clearances required between different kinds
of electrical design items. The spacings you set up in this dialog are used by the Design Rules Check
to calculate whether or not any of the dectrical itemsin your design are too close together.

Using the Spacing Rules dialog

The spacing values are presented in agrid, allowing you to easily change the values directly.

8 | Technology [] - Spacing Rules - Design Level
=S Spa:mg. Rules ~ T
g Design Level
Met Class Level Track Pad Via Testpoint Mo:glt;ng Copper Text
Match Pair Level Leieg
Track 10.00 10.00 10.00 10.00 10.00 10.00 10.00
Check Spacing Values Pad .50 10.40 140 .60 .00 0.0 140
& Styles Via 10.00 10.00 10.00 10.00 10.00 10.00 10.00
Hatch Testpoint 10.00 10.00 10.00 10.00 10.00 10.00 10.00
Line Mounting Hole [ 10.00 10.00 10.00 10.00 10.00 10.00 10.00
Pad Copper 10.00 10.00 10.00 10.00 10.00 10.00 10.00
Text Text 10.00 10.00 10.00 10.00 10.00 10.00 10.00
Track Board 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Click on the text of the value you wish to change, and edit the text to show the required value. You
can a so take the value from one cell and apply it across the whole row, down the whole column, or to
all the cells of the whole grid, by right mouse clicking and selecting the required option from the
context menu.

As an additional ‘lower’ level of spacings available, Net Class Level Rules enable you to specify
spacing rules based on Net Classes. Y ou also have the ability to specify rules based on Net Name and
Net Attributes using the Match Pair Level Rules spacing. This dialog enables you to define L ayer
and Ar ea based rules as well.

Special Design Level Rules
Design Level Rules contains additional tabs for specific items spacings.

Additional Design Level Spacings and Rules:

Board Bond And Die Pad Component Copper Dl Pad

Compoenent to Component Space Component to Board Space

[ Mo Same Component Pad to Pad Emors

Component rules defines the Component to Component spacing. Thisis used as the minimum
spaceis used by the Design Rule Check option to look for overlapping components. The Optimum
space is used when using Push Aside whilst manually moving components, in order to space the
components out alittle. The spacing rules value is applied to the boundary extents of the Component.
It is more efficient, and easier to manually place, any components that contain a placement outline
defining its boundary. This boundary would be defined at the Footprint creation stage and would be
drawn using an area shape.
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Match Pair Level Rules
These Rules are similar to the Net Class L evel Rules, except they only apply between two net items.

[tem 1 Item 2 New...
Side | Layer Area
Attribute Hame Match Value Attribute Name "\Eltf:z g Copy...
«Met Name= HS* <Het Name= *
<Net Name> Sig* <Net Name= = Inner
Delete
Top
Up
Bott
Where Used:
Selected...
All...
ltem 1:
Agtribute: |<Met Name: v|
Match - <Net Name>=Sig*
Match:  |Sig™ v & :
‘ | Match - <Net Track Pad Via Testpoint [LETniTE Copper Text
Name>=* Hole
tem 2 Track 3.00 3.00 5.00 3.00 3.00 3.00 10.00
Agtribute: |<Net Name> V| Pad 2.00 2.00 2.00 2.00 2.00 2.00 10.00
Via 8.00 8.00 .00 8.00 5.00 8.00 10.00
Match: v| 2| [Testpoint .00 .00 200 .00 2.00 2.00 10.00
Mounting Hole | 8.00 8.00 .00 8.00 5.00 8.00 10.00
On Layers: Copper .00 800 £.00 800 3,00 &.00 10.00
Side: ‘Inner v| Text 10.00 10.00 10.00 10.00 10.00 10.00 10.00
or Board 10.00 10.00 10.00 10.00 10.00 10.00 10.00
Name: ‘ |V|
Within Areas: | e | Minimum Spacing: {except for explicit smaller net class valug)

Firstly, you must define the Net Item therule appliesto. To dothis, press the New button. You
should select the two Net items, you can also use a wildcard string to match several items.

Y ou can dso specify if the rule applies to e ectrica layers. These can be defined as Top, Bottom or
al Inner/Outer eectrica layers. Rules can aso be defined for an area(s).

For example, if you have net classes called Ground, Power +5 & Power +12, you could define arule
pair between Ground and Power*, so the rule would apply between Ground nets and al Power nets
(but does not say anything about rules between Power +5 & Power +12).

Therules are applied in the order they are shown looking down thelist, so if more than one matches,
only the first match will be used. Y ou can use the Up and Down buttons to move the selected rule
pair up and down thelist. The Delete button deletes the selected rule pair.

Colour Coding For Grids
The gridis colour coded to show what values apply:
Black for inherited from Design Level

Green for Minimum Spacing
Bluefor an explicit value

Y ou can change a Spacing val ue back to the default by selecting the valuein the grid and deleting it.
An explicit value can be removed by deleting it.
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Import Spacings Rules using CSV Format Files

From within the Net Class didog, you can import Net Class names and Classto Class Spacing

Rulesinto the Schi

ematic or PCB design Technology using aCSV file.

Using the Import CSV feature
The Import CSV button appears on the Spacing Rules dialog along with Match Net ClassPair rule

level pre-sdlected.
ftem 1:
Attribute: |:Net Name:> v|
Match - <Net Name>=5ig*
Match: |Sig™ v & i
| | * Match - <Net Track Pad Via Testpoint CETTiTE Copper Text
Name>=* Hole
tem 2: Track 3.00 3.00 3.00 3.00 3.00 3.00 10.00
Attribute: |<N81 Mame: V| Pad 8.00 8.00 8.00 8.00 2.00 8.00 10.00
i 8.00 8.00 8.00 8.00 8.00 8.00 10.00
Match:  |* V| X [Testpont .00 .00 .00 200 200 .00 10.00
Mounting Hole | .00 2.00 8.00 2.00 2.00 g.00 10.00
On Layers: Copper .00 200 .00 .00 200 200 10.00
Side: |Inner v| Text 10.00 10.00 10.00 10.00 10.00 10,00 10,00
or ’ Board 10.00 10.00 10.00 10.00 10.00 10.00 10.00
Name: | |V|
Within Areas: | |v | Minimum Spacing: (except for explicit smaller net class value)
|::> Import C5V... Close Apply Help

When selected, the Open CSV file didog is displayed. Y ou will be prompted to select the CSV fileto
import. The File of Type drop-down list issetto *.CSV.

Note: If you have been editing your spacing rules in Microsoft Excd for example, you will need to
savetherulesinto a CSV file format. To do this, when using the Save As option select CSV (Comma
Delimited) (*.CSV) format fromthe File of Type drop-down list.

File name: net spacing matrix. xlsx b
Save astype! |Excel 2007 Workbook (*.csv) |.V-
Unicode Text (*.bxt) ~m™

Microsoft Excel 5.0/95 Workbook {*,xls)
I © Excel 97- Excel & 5,095 Workbook (*,xs)
nma delimited) i )

Excel 4.0 Works (*xls)
Microsoft Excel 3.0 Worksheet (*.xls)

Select the file required from the dialog and press Open. The Import Class To Class Spacings CSV
Data dialog is displayed. This dialog allows different styles of CSV filesto be imported. Currently,
this accommodates a number of format ‘ styles’ that have been seen within our devel opment
department.



198 Chapter 6 — PCB Design Editor

Import Class To Class Spacings CSY Data @
| &dd new net classes

| Keep existing class to clazs spacings

| Update to new spacing value

Class to class spacings table

Met clazs names:  row: 1 columi: &

Contains default spacings for each net clazs: ow column
Add defaults as net clazs spacings

Specific table specification

E ach net clazz contains two extra columns for pad spacings

Unitz for zpacing values: mm -

Add new net classes— If new net classes need to be added because they exist in theimport 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 aso not be added.

K eep existing classto class spacings — If the design aready has class to class spacings, you can
choose whether to remove them al and add just the spacings from thisimport file, or to keep the
existing ones. Uncheck this option to remove them all.

If keeping existing spacings the following check box becomes enabled for you to use to decide what
to do if theimport file contains class to class spacings that aready exist in the design.

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

Class to class spacing table

Y ou can tell Pulsonix how to treat theimported data. It is assumed that the spacingstableisagrid
with net class namesin 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 valueslike 1 for Row and A for Column names. If for
example, you had atitle 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. Y ou can use either numbers, where 1 isthefirst, or letters,
where A isthefirst and AA and AB are 271" 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 classto
class spacing values grid, and so the importer needs to know about them so it can skip them, or read
the default vaues from them, to reach the main spacing values grid. Check the row and/or column
boxesif you have these valuesin 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 Classrulelevel. Leave the box
unchecked to ignore them.
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Specific table specification

The basic spacing table supported will contain valuesin 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 toimport avariety of spacing table formats, a section has been included in this diaog 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 specia 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 specid pad spacing in brackets after the main classto class spacing
value.

Units

Unitsfor spacing values— sdlect the units used in the CSV file from the drop-down list. You can
specify different unitsto those in your design and used during import. If different inthe CSV file,
Pulsonix will convert the imported datainto your design units during the import. Only spacing values
that are numbers will be imported, blank fields and fields containing text will be ignored.

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 areport 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 beimported and a
report will be created after import to tell you what has been imported. Y ou can also runit athird time
to verify the origind file against the current Spacing contents, to see if anything has changed since
you last imported the file. This way you can usethis feature to import the net classes and origina
classto class spacing val ues 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 spreadshest.
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DFM/DFT Rules

Further tabs contains rules for functionality for: Copper Pour, Footprint rules, Teardrops, Test
Pointsand Thermal rules.

8| Technology [] - Rules - DFM/DFT - Copper Pour O X

=3 Spacing Rules ~

Isolated Island Hatched C:

Design Level ) Match | Avoid Same| Min Island solated Islands siched Lopper L
Attribute Name Value Net Size R Make Is Hatched | Hatch Styl

Met Class Level emove Non-Connecting s Hatche latch Style

Match Pair Level =Net Class Name> GNDZ
Check Spacing Values =Net Name=> Sig*
+

=3 Styles <Net Name>
Hatch
Line
Pad
Text
Track

A Layers
Layers Where Used:
Layer Spans
Layer Classes

2500.00
2500.00
2500.00

<1

[<IEIE]

Delete

=

Selected...

Materials AL
23 Nets

Differential Pairs

Met Classes

Met Mames

Signal Paths

Sub Mets

= :necsupz:npun;r Match:  [f ~][® Avoid Same Net: []

Footprint

Met Styles o o
Pin Networks Isolated lslands

Teardrop Remove:

OO0 O0/O
Thermal

Minimum Island Size
Track & Via Size Limit

Aitrbute:  [<Net Name> ~] [ Hatched

Via 2500.00 thou sq.
(Z3 Rules - High Speed
=3 Design
Attribute Names v
Save Technology... Load Technology... Export CSV. Import CSV. Cancel Apply Help

Copper Pour

For the Copper Pour area, the Avoid Same Net check box causes tracks and copper on the same net
as the Template to be avoided, so the only physical connections to the poured copper are through the
pads. Otherwise, the copper will flood over such items. The Minimum Idand Sizeisin the current
design units squared, this defines the minimum area of a piece of copper generated by Copper Pour.
Remove | solated | slands means that each piece of generated copper must be connected to the
designated Net. If no connection is possible, theidand will be deleted.

Y ou can defineaHatch Style to be used with each piece of copper generated.

Teardrop
Use the Teardrop options to change the shape and size of new teardrops to be added.

AN

Teardrop
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The choice of teardrop Shapeisfor the Triangle shape and the Curved Triangle shape. The Curved
Triangle shape gives you a dightly less harsh shape than the traditional Triangle shape. TheV-Angle
allows you to define the length of the teardrop based on its angle between the two items. A 60 degree
angleis set as the default but can be changed to your own requirements.

Once the teardrop has been added, the Shape and VV-Angle can be interactively changed using
Propertieson theitem. Y ou should select the teardrop(s) first and then select Properties to change
this value.

Testpoint

The Testpoint rules are used during the Testpoint Analysis when using Auto I nsert Testpoint and
Insert Testpoint.

The Probe Side under Test Points alows you to select Top, Bottom or All. These are used during
the manual inserting of Testpoints and when using the Design Rules Check option. The Side can dso
be extracted using the Report Maker for reports of a specific testpoint side.

Thermal

The Thermal Pads parameters are used when copper pouring any areas of the design and when using
the automatic power plane generation in the CAM/Plat option.

The Isolation Gap is the gap between the Pad and Copper plane creating the isolation. The Spoke
Styleisthe small copper line connecting the Pad to the Copper area. This value is taken from the
Line styles entriesin the Technology and is presented in the drop down list, thisthen displays the
Spoke Style width. A value can aso be typed inif preferred.

The Number Of Spokes connecting the Pad to the Copper area.

Isolation gap  Spoke Width

The First Spoke Angleisin current angle units (other spokes will be relative to thisfirst spoke). The
Number Of Spokes will be the total number added to each pad. A number of 4 or 5isnormal but this
will depend on your manufacturer. The Minimum Spokes valueis set if you redly do have a
minimum number required. If the minimum number cannot be reached, then no spokes are added to
that pad. Y ou should run the Net Completion Report to ensure that al pads are connected to the
plane.

CAM Plot
The CAM/Plct dialog is covered in detail in the Chapter on PCB Manufacturing Tools.
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Layers

The Pulsonix PCB design system supports an unlimited number of layers in any combination of
Electrical, Non-electrical, Wire, Construction and Documentation layers. These layers are used to
detail the physical 'make-up' of the manufactured printed circuit board.

A typical default layer configuration

Below isanillustration of atypical 4 layer PCB showing the 4 electrical layers, 2 outer layers - Top
and Bottom and theinner power plane layers - Ground and Power. As well as electrical layers, you
may al so need non-electrical layers for additiona manufacturing processes that are not constructed as
physical layers. A typical requirement for thistype of layer might be a Silkscreen layer that is printed
on top of the Top electrical layer.

For additional information that is not a manufactured process, you may require an additiona layer;
this can be added as a Documentation layer. This layer might contain the board build information for
examplethat is used by the manufacturer to inform him how to build the board itself.

Silkzcreen Top

——— Solder Mask Top
T ————— Paszte Mazk Top
Top
Ground
Pawver
Bottam
jj — —————— Pgzte Mask Bottom
— Zolder Mask Bottom

Zilk=zcreen Bottam

Dacumentation

Pulsonix also supports a more advanced layer structure wherethe actual construction layers are
defined as well asthe basic layers. Layers such asthe fibreglass board (FR4) or the copper attached to
it, can be defined, as can their thickness and materids.

Y ou can dso specify Wire layers for jumper wires and die pads (when using the Chip Packaging
toolkit option).

How to set up layers

If using one of the supplied default technol ogy filesthe layers are dready defined for you, these can
be edited or modified though as you require. If you wish to check or edit the layers on one of the
boards, you can do so using the L ayer s tab on the Technology dialog. Once Layers have been
changed, you can save these to a new technology file or you can overwrite the origina technology
file.

The Layersdialog allows you to position the layers in the order that they appear in the finished PCB.
These are easily positioned by selecting the layer first and then using the Up and Down buttons, itis
advisableto use the build order for the layersin thisdialog asit makes it easier for anyone else
reading the Layers dial og to understand the layer construction. The layers must be grouped by 'side,
so all the Top' layers are first, followed by the 'Inner’ layers, then 'Bottom'.
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B Technology [] - Layers - Layers O X
=3 Spacing Rules ~
Design Level Hame Associated Layer Class Side Bias Net Material | Thickness| =~ New
9 Solder Mask Top Solder Mask Top None Mask (0.025) 0.02500
Net Class Level Paste Mask Top Paste Mask Top None 0.00000
Match Pair Level Wires Tap Viire Link Top None 0.00000
Check Spacing Values Y Silkscreen Top Silkscreen Top Mone 0.00000
=3 Styles ¥ | Top Electrical Top X Copper 1/20z. 0.01300 Delete Unused
Hatch Al Pin Names MNon-Electrical Top Mone 0.00000
Line Prepreg A Construction None Prepreg (0.11 0.11000 T
Pad Prepreg B Construction None Prepreg (0.11 0.11000 =
Text Inner 2 Electrical Inner A 0.00000 Down
Track Substrate A Construction None FR4 (0.2} 0.20000
rac Ground Power Inner Power Plane :Gnd Copper 1/20z 0.01300
a Layers Prepreg C Construction None Prepreg (0.11 0.11000 Miew Layers
% Layers Prepreg D Canstruction None Prepreg (0.11 0.11000
Layer Spans Power Powier Inner Power Plane VCC Copper 1/20z 0.01800 Only Show
Layer Classes Substrate B Construction Mone FR4 (0.2} 0.20000 O Used Entries
Materials Prepreg E Construction None Prepreg (0.11 0.11000 .
23 Nets Prepreg F Construction None Prepreg (0.11 0.11000 glca
s
e S e e
ubstrate onstruction one .2) £ X
Net Classes Inner 4 Electrical Inner X Copper 1/20z! 0.01300 Board Thickness
Net Names Branran A Fomsiriion s Branran oAt naannn: Y [1.65600
Signal Paths
Sub Nets Mame: |TDD Blectrical Details:
24 Rules - DFM/DFT Used: Routing Bias:
Copper Pour Class: |Electncal \/|
Footprint
Met Styles Type: Physical Copper Layer
Pin Networks .
Associat
Teardrop Layer Associstion Construction Details:
Testpoint Can Have Associated Layers Meteral |Cﬂppar 17302 = ‘ Usually Plotted
Thermal @® Top Facing Side: T In Layer Stack Preview
Track & Via Size Limit Bettom Facing (Mimor Componerts| [ Thickness: [0.01800
Via o g (Himerampeners T Suppress Unconnected Lands:
3 Rules - High Speed ] Allow Nomal Components ] Bllow Buried Companerts Embedding: OnFads []0nMVias
Differential Pair Gap e
Save Technology... Load Technology... Cancel Apply Help

This dialog enables you to add new layers or edit existing onesin the design. Not al of theitemsin
this dialog are mandatory, but the following are: Name, Class, Side and Bias. These describe the
layer Nametoidentify it, how the layer will ook and plot, which side of the physical board the layer
resides and the routing bias or usage of the layer.

Each grid cell is editable or has adrop down list that contains selections of relevant information.

When aPower Planelayer is specified (by selecting Power plane in the Bias box) you should
associate it with a power net, such as GND. Usethe Net drop down list to choose the net name.

The Colour box allows you to change the default colour for that layer. Once set the colour can be
edited using the Colour s diaog.

The Material and Thickness of the layer alows you to complete the board for manufacturing
purposes, but is not essential.

Layer Classes are used to define the type of layer that will be added. Pulsonix is supplied with
predefined Layer Classes, but you can add your own if required.
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Layer Classes

Materials

Name New
Assembly
| Board
' | Construction
' | Documentation
Drill (Non Plated) Delete
Drill (Plated
| Electrical Delete Unused
| Nen-Electrical
| Paste Mask
| Power
' | Sikscreen
' | Solder Mask
' | Wire Link
Name: [Faste Mask Reset To Defauit
Used
Layer Type:  Non-Blectrical [ Essential For Manufacture
Pad Oversize Pad Types Pad Condition: Areas Visible Break Shapes Variant Components
Component Pads Surface Mount Component [[] Break Around Pad | C{emi Visible In All
‘ariants
® Bbsolte S [ Doc Symbol Pads Through Hole Body [[] Break Around Text e |
solute Size Use Variant Style
Bond Pads [IBlated Clearance O ghfeak CTDB . -
apes At Boar
@] z;:em of Fad [JFree Pads [CINon Plgted [ Others
Panel
[ Mounting Holes [ Cnly F Testpaint ) Gap ane
Min Undersized Pad: Design Check kems
[[]Comp Mourt Holes [ Exception Only Cutsids Board
Board Cutouts Draw./Plot Appearance
vias Draw Shapes in
[ Micro-vias [ Board Visible [ Unplated Pad Land Panel Design

J— [ Plated [ 0l Hole

Layer Classes contain information about how the layer will appear on the screen and when plotted.
Using Layer Classes allows you to define additional characteristics of any new layer added to the
design, or to change existing ones by simply changing to another Class. It also provides a mechanism
for defining the items which are plotted when using the CAM/Plat output.

The Layer Class Edit diaog containsinformation about the visibility of Pad items on the layer and the
type of pad (Pad Condition) that appears e.g. SMD or through hole. Thisdiaog is also used to set up
the plotting over or under size when the layer is used for such types as Solder Paste Mask or Solder
Resist.

The Layer Typeisaways one of five types: Construction, Electrical, Non-electrica, Wire or
Documentation and cannot be changed, (Electrical layers are used to hold Electrical items such as
tracks, copper etc. These are checked during Design Rules Checking). Y ou have to always specify
one of these layer types from the choice in the drop down list. The Layer Type will be sdected based
on its usein the design. The sample Technol ogy files supplied aready have these defined as a guide
to their use.

If a Footprint containsitems on an Essentia layer, it cannot be added to a design which does not
contain a matching layer. Similarly, items on non-essentid layers will not be added to adesign
without amatching layer, but the Footprint itself can still be added. This can be ussful for
construction lines, dimensions or aternative outlines. Use the Essential For M anufacture button to
enable this.

Activated from the Layer s dialog, the M aterials dialog is used to specify the materia type that the
layer is made of. For example, a construction layer could be made of FR4 fibreglass materid, or the
'glue’ layer used between two FR4 laminates could be a Prepreg 2125 material.
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Hame Thickness New...
FR4 & thou 0.20320
FR4 5 thou 0.01300
Y | Mask (0.025) 0.02500
% | Copper 1oz 0.03500
| Prepreg (0.11) 0.11000 Delete
| FR4 (1.0} 1.00000
| Copper 0,507 0.93500 Delete Unused
MName: |FH4
Used:

Thickness: |0.250

Thisisonly used by Pulsonix to create a fully documented layer structure for documentation purposes
and is not currently used anywhere else, and is not mandatory.

Pulsonix is supplied with different Technology files containing different layer configurations. If,
when using atechnology file, you find that it does not contain the layers required, you can edit the
existing technology to add more layers, or use the Load Technology option to load adifferent
technology file, that does have the correct number of layers.

A report of the Layers and layer information in the design can be obtained using the Layersreport in
the Reports option located on the Output menu.

Layer Spans

A Layer Span definesthe possible layers a Via can penetrate through the board. Often these are right
through the board, from the Top to the Bottom Electrical layer. Y ou can also have Blind vias (where
the via goes from the Top or Bottom to an Inner layer), and Buried vias (where the via goes between
two Inner layers). Asthese require an additional drilling process during board fabrication, you should
consult your manufacturing house to check if they can handleit and the cost, asit can be an expensive
process.

Layer spansare aso used for board outlinesto create Flexi-Rigid Boards, and for Boar d Cutout
Areasto create Board Cavities.

P Toset up through-hole layer spans

The Layer spans are setup using the layers already defined in the Layer s diaog. Under normal
circumstances, the <Through Hole> technol ogy spanning the complete design, regardless of the
number of layers, would be defined using the <Top Side> and <Bottom Side> layer spans. This
would encompass any layers used in the design.
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Name From Layer To Layer Type New
Y | <Through Hole= <Top Side> <Bottom Side= Through Hole
Blind Top = Inner 2 <Top Side= Inner 2 Blind from Top
Blind Bottom = Inner 5 Inner 5 <Bottom Side> Blind from Bottom

Delete Unused

Down

Only Show
U Used Entries

View Layers...

To create alayer span if not already defined in the technol ogy file, use the New button.

Choose the From Layer and To Layer spans from the Layers available in the drop down list, this
dialog will not alow duplicate layer spansto be created. It will allow overlapping spans but will warn
you when you press OK and when you exit the Technology diaog.

P Toset up blind and buried layer spans
For more advanced PCB technol ogies, blind and buried vias can be defined in the design.

Again, using the Layer Span Edit didog the layer spans can be defined for blind and buried via
technologies.

In the diagram below, the <Through Hole> technol ogy has been set up as a system default (denoted
with the brackets < > ). The dial og shows a4 layer example of 2 outer layers and 2 inner power plane
layers. The span Blind Top - Ground has been set up to alow vias to be placed between the Top
layer and the Ground power plane. This example would be used for connecting surface mount devices
through a stub route to the power planeusing avia

Name | From Layer To Layer Type

%" [ <Through Hole= <Top Side= <Bottom Side= Through Hole

Blind Top > Inner 2 <Top Side> Inner 2 Blind from Top
Blind Bottom = Inner 5 Inner 5 «Bottom Side= Blind from Bottom

This example is manufacturable and would look like this as a cross section of the finished PCB:

SMD Thra' Hole
Top
Ground
Powver
Bottom
SMD

If an extra 2 layers in-between the Ground and Power layers were introduced, these could be
connected together through alayer span and could only be connected to other layer spansif

subsequently manufactured in a specific order. There would be layer combinations using these layers
that would not be manufacturabl e but they are allowed under warning. The dialog will check for lega
layer spans and warn you if un-manufacturable.
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Displaying Layer Stacks

You can view the Layer and Via stacks by selecting the View L ayer s button from the Pads and
Layersdiaog.

Layer Stack Preview

Paste Mask Top
Solder Mask Top
Tey

Silkscreen Tcp/
Wires To

(G
GM
+5V-
BottomH

Usethe Print button to print acopy of the Layer stack Preview.

/4

Changing the Colours in the PCB

All entities of the PCB design can have their colour changed. Each layer based item can have a
different colour on each of the layers defined in the design. So, for example, you can differentiate
between Copper on the top of the board from copper on the other side.

A Colours - Layers ’?‘@
w Layers Layer Displayed | Selectable | True Width| Colour =
A== Paste Mask Top [l V] V]
Doc Shapes Solder Mask Top [F Fi Fi
Pads Top @] @] @]
Boards & Areas Sikscreen Top i i i
Vias Wires Top [ 7] 7] E
Attributes 5V z z z 1 |
Highlights Hotom ] ) 7] - |
Others Silkscreen Bottom i i i
Solder Mask Bottom v v
hets Paste Mask Bottom ™ 7] 7] -
Differential Pairs Wires Bottom ] 7] 7] £
Signal Paths
Sub Nets Multi Layered ltems | Displayed | Selectable | True Wid‘lh| Colour |
<Through Board> 71 71 V]
<Top Sidex il il 7] s
<Bottom Side= Il 7] [l
[Sa\re Colours...] [Load Colours... ] Cancel Apph Help

The PCB Colours diaog is been divided into two grids for Layersand M ulti-Layer 1tems(such as

pads) that appear on the Top Side, Bottom Side and Through Board layers.
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Multi-Layer Items

The three specia layers, that represent groups of layers; through the board (<Through Board>) and
sides (<Top Side> and <Bottom Side>) arein a separate table a the bottom. These layers only
become visibleif one of thelayersin the group it representsis aso visible. For example, pads on the
<Top Side>would be visibleif the Top electrical layer were made visible and the <Top Side> were
asovishle.

A special case for thisis when dl the layersin the top table are not visible, in which case you can
view the special layers alone.
Translating from Schematics

An integrated element of the Pulsonix Schematic/PCB design environment is the option to trand ate
the Schematic design to a PCB design without using a netlist or other commands. The Translateto
PCB option is available on the T ools menu. When sdlected, you are presented with the following

diaog:
Translate to PCB @
Design: Inter
Technology: | B laperptf [in ") sers AT echrolagy”] - |
Profile File: | adppr [in "C:hsersh, AProfiles”] v |
| &ill components to bin | Show bin
[ (] 8 ] | Cancel |

This dialog provides you with the option to name the design athough a default name matching the
Schematic design nameis provided. If you decideto usethis, it will makeit easier later on when you
come to use the Synchronise Design option, or Cross Probing, as both options by default use the
corresponding Schematic design names.

The Technology box alows you to choose the PCB Technology file to use. The technology defines
the layers, colours and other aspects of the ‘make-up’ of the overall PCB design, this includes power
plane layers, pad styles, track styles, etc.

The Profilefiles box allows you to choose which PCB Prdfile file to use. Thiswill give you ajump-
start, because you can have your board outline and other genera annctation predefined. Y ou can also
have critica components pre-placed in the profile. If the Schematic uses the same Parts, the critical
components will be taken from the Profile.

Check the Unplaced components to Bin option if you want to use the Component Bin, otherwise
components are stacked in the design area if no board outline exists, or around the board outline if
oneisavailable.

The Show Bin option isavailable if you have selected the option to place unplaced components into
the bin, use this to display the Component bin automatically.

Once run, anew PCB design session will be started using a New PCB design containing a
Technology file loaded (if selected), a Profile file loaded (if selected) and a netlist loaded containing
all the nets and components from the Schematic. The components may be placed in the Component
Bin or around the board profile outline depending on whether the Unplaced componentsto Bin
check box was selected. If no Profile file was specified, and the Component Bin not used, the
components and nets will appear in a'stacked' column within the design area.

At this point the design is ready for Component Placement and Routing.
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Importing a Netlist

Pulsonix can import many ASCII netlists from other systemsin different formats. Y ou can use this
mechanism to start your new PCB design. During import, it will expect a collated netlist with al
duplicate Net and Component names resolved. It will check these on import anyway and reject the
netlistif errors are found.

Usethe Import Design Data option on the File menu. Select the format required using the Files of
Type: drop down list box. Select thefile to import and press the Open button.

N Open @
uu | . < Pulsonix » Examples » - | +3 ! ! Search Examples P
Organize « MNew folder ==« 'Zél

MName 1 Date modified Type Size
| Spice 25/0 ) File folder
|| netlist.net 18/08/1999 10:11 MET File 2KB

1 KB

|| viewlogic.net 20/1

File name:  netlist.net - IAccel.r'P-CAD PCB Metlist (*.net v‘

[ gpen |v] [ concel |

Y ou can optionally choose to map the part names used in the other system to the part namesthat are
used in Pulsonix.

Viewlogic Netlist =z

| Use Part Mapping

C:\Uzers\PublichD ocumentzh R outingD emo.map

| Create... | | Browse... | Edit...

Unplaced components to bin Show bin

[ (] 3 ] | Cancel |

During the import, the Parts used in the netlist will be loaded from the existing Parts/Footprint
libraries. If these Parts don't exist, an error will be displayed. All errors must be corrected to ensure
100% accuracy of the imported netlist.

If a Pulsonix Profile file has been used when creating the new PCB, you will need to either remove
any components first before loading the netlist or usethe Import ECO option after, to check the
original netlist against the design and make any changes necessary to bring the two into line.

For details on importing netlists from other systems please refer to Chapter 12 under the section
Importing Netlistsinto Pulsonix PCB.
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Creating a Board Outline

The board outlineis an outline that defines the extents of the manufactured printed circuit board.
There are two methods to create a board outline in Pulsonix. Y ou can create a board outline on-the-fly
using Insert Board, or you can load an existing board Profile file. You could also import and extract
aboard outline from another PCB system.

Insert Board
The Insert Board option is available from the Insert menu.

Insert Board allows you to interactively create a board outline by drawing it into the design. This
mode allows you to a add board outline using one of three shape styles provided: Rectangle, Circle
and Polygon. Board outlines would normally be created using an unfilled shape that isnon-

inter secting and that has a closed start and end point. While adding these shapes they can be
carefully added to create the exact shape, or edited in more detail after being added.

Board outlines are not layer based items, therefore they appear on al layers as <Through Board>.

If creating designs that use multiple board outlines, e.g. flexible circuits, these can be added to the
design but you cannot add additional board outlines to act as cutouts. If you require cutouts, use the
Insert Cutout option to add ‘red’ cutouts within the board outline.

The Board outline default shape is taken from the Design Settings didog and Defaults page. The
Line style used is defined in the Technology dialog under Line Styles.

For more complex shapes, use the Construction Line feature. This provides advanced drawing
capabilities from which you can then create the board outline.

P Toinsert aboard outline

1. Onthelnsert menu, click Board shape.
By default, the Board Polygon shapeis available on the PCB toolbar as pure rectangles or circles
arerarely used.

2. Click to gtart thefirst corner. Move the mouse to create the first segment of the outline. By
moving the mouse you will notice that orthogonal segments are added, one horizontal, one
vertical but moving together in synchronisation with each other and stretching dynamically. By
clicking the mouse you will insert corners into the outline.

3. On each subsequent cursor move and click, more corners will be added to create a polygon shape.
The length of each segment can be seen on the status bar at the bottom of the Pulsonix window
(dx and dy). An example polygon might look likethis:
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4. Double-click the mouse to finish the polygon. If during the insert, you decide that you wish to
cancel, pressthe <Esc> key on the keyboard.

During the creation of the board outline, clicking the right mouse button you can open a context
menu. This has additional commands applicable to this mode of operation. For example, Curved
corners and Angled segments through the Editing Options, aswell asline style and grids.

From this context menu you can also choose to Type the Coor dinates and/or Type the Offset of the
shape being added.

Cancel Edit Polygon

Finish Here

=X

Type Coordinate. .. =
ax  Type Offset... Shift+=

Change Style... 5
Follow Construction Lines

Snap To Ikem

It is recommended that you create the board outline away from the edge of the design area and
starting on a grid point to make it easier to edit later on.

Insert Mounting Holes

Mounting holes are used to support the board within an enclosure or other mounting device.
Mounting holes can aso be included in the Footprint library used for mounting components when
used on the PCB.

Insert Mounting Holeis used to insert a mounting-hole pad into the design from the range of pad
styles defined in the Technology file under Pad Styles. The mounting hole may have a net name
connection in exactly the same way as any other type of pad in the design.

ol

o)

Z O
Mounting holes

MuummuuuﬂuumumumummuH
Though there are smilarities in the way pads and mounting holes are regarded by the system there are
some important differences:

Mounting holes do not appear in the pad count when creating footprints and do not appear in the
overall pad count when creating Parts. They must be added as mounting holes for thisrule to be
active.

Mounting holes are regarded as unnamed pads that do not appear on the Parts List outpuit. If you need
them in the Parts list you should create the equivalent Part.
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The system recogni ses that the drill hole size in the mounting hole may need to evacuate the whole
copper area of the pad, hence Insert Mounting Hole will not warn you if the drill size exceedsthe
copper area.

Like ‘normal’ pads, mounting holes can be defined on the Top, Bottom or Through Board layers. The
layer can be changed while adding them or afterwards.

The mounting hole is recognised as such by the system and has its own spacing rules parameters
defined in the Technology under Spacing Rules

During the Insert M ounting Hole operation, the default pad style selected is defined in the Design
Options dialog and Defaults.

P Toinsert amounting hole
1. Click onthelnsert menu, click Insert Mounting Hole

2. Thedefault Mounting Hole shape as defined in Design Settings, Defaults will then bevisible,
positioned at the end of the cursor. Y ou may then place the Mounting Hole at the required
position in the design. Click the mouse to compl ete the Mounting Hol e positioning operation.

P To change the mounting hole pad style
1. Select the mounting hole pad and right click.

2. From the context menu, select either Change Styles or Item Properties. The styles available
have been defined in the Technologies dialog under Pads. From the context menu you can aso
add new styles.

Using Profile Files

Board Profiles are stand-al one design files that contain data describing standard board types that you
can use as a starting point when designing a PCB board of that type. They can be used as an
alternative method to using the Insert Board Outline option.

Profile Files can contain the Board Ouitline that has the shape and size required for manufacturing as
well as documentation (Text) and annotation required (Dimensions and Shapes). They can also
contain Mounting Holes, components (such as standard connectors along the edge of the board) and
Documentation Symbols. Origins, Copper, Pouring Templates, Areas and Attributes can also be
included in Profile Files to make them as ready as possible to start a new design.

Board profiles can be designed in Pulsonix or extracted from adesign previoudy converted from
another system. Once in Pulsonix PCB the board profile information can be saved as a Profile design
fileinits ownright.

Even if a PCB design is completely finished, the profile datawithin it can be extracted into its own
file using the Save Pr ofile option on the Setup menu.

Pulsonix is extremely flexible in that it can save and load individua entities of adesign, even when
the design has originated in another design system.

There are examples of predefined industry standard board profiles for you to use, these can belocated
in the Pulsonix\Pr ofiles folder by default.
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Loading Profile Files

The L oad Prdfile option alows you to load an existing board outline as well as other design based
information, such as a page border or assembly/mechanical information. These files can a so be used
along with Technology files as your starting point when using the New PCB Design option.

P Toload aprdfilefile

1. Onthe Setup menuy, click Load Prdfile. You are presented with adiaog containing adrop down
list from where to make a choice of profile files.

Load Profile (3]
Ad-Landzcape oK
[Maone] - M e
C:hUgershPublichD ocumentsPulsoniziProfiles ﬂl
A-Landscape
A2-Landscape

A3-Landscape

B-Landzcape
C-Landzcape
eurobdbds
eurof4Bds!
PCl-LongCard3y-32

2. Select thefilerequired fromthelist and click OK.

m

3. For other profiles that may be located outside the immediate search path defined in the Folders,

Profile Files path, you will need to add the Profile File location to the list of search pathsin order
to be able to load them.

The Profile will be added to the design but remains selected for repositioning. Click in free space to
deselect it. If you wish to move it, select the outline and drag it to the new location. The picture bel ow
shows one of the supplied Prcfilefiles.

of

Any Technol ogy fileitems that are used within the Prcfile file are automatically resolved during the
insertion into the design. Style items that match existing styles in the design are mapped to the
existing style. Styles of the same name but different contents are added using a new style name.

Once created Profile files can be added to the design like most other items. These can be added at any
time during the design process but it does make more sense to add them early on to give you a guide
to the size of the board and the area you have to work in.

A range of standard Profile filesis supplied as part of the Pulsonix installation.
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Component Pre-placement in PCB

When Loading Profile files as part of the Translate to PCB mechanism and when using the L oad
Profilefile option from the Setup menu, if the Profile file contains any pre-placed components
(connectors for example) then the following happens:

e |f the Schematic or Profile file contain a Component of the same Part asthat used in the PCB
design, the Component placed in the Profile file will be used.

e Component names used in the Profile file will be changed to match the ones used in the
Schematics. Any componentsin the Profile that do not match components in the Schematics will
be discarded.

Loading a Page Border
Page borders can be loaded using the L oad Pr ofile option. Alternatively, you can use a

Documentation Symbol or create a border interactively using the I nsert Shape option.
Setting the Design Origin

The design origin is called the Co-ordinate System Origin in Pulsonix. By default thisislocated at
an absol ute co-ordinate of 0,0 or the bottom left hand corner of the working area

The origin can be changed at any time using the Design Settings option and Coor dinate System tab.

Design Settings - Coordinate System @
25 Defaults
i igin: 0.0 0.0
Attribute Coordinate System Origin:
Block {Offset from the lower left comer of the design area)

The Coordinate System and Relative Origins can both be changed using the appropriate options on
the context menu of a selected item, i.e. aPad. The Set Symbol Origin and Set Relative Origin
commands are located on the Select> sub context-menu for a selected item.

Add To Met. .,

|® Set Symbal Origin |
%) Set Coordinate Crigin
i ToMounting Hale

Insert Attribute. .. Shift+4

It is better, and more consistent to change it at the start of the design process. The process to change
the design origin has been discussed in Chapter 5, Setting Up The Design.

Inserting Components

One of the first processes to atempt once the Technology file and Profile files have been loaded is the
insertion of components into the design. Pulsonix provides the Insert Component function for this
purpose. This process would only be used if a Pulsonix Schematic or netlist from another system has
not aready been loaded.

You can dso use the Part Browser or Partstoolbar optionsto load Parts, these have been discussed
in a previous chapter.

Part and Footprint contents are created and saved into corresponding libraries. The Part entry must
contain a Part name, a Footprint and a corresponding Schematic Symbol or multiple symbals if the
Part represents a multi-gate Component. In PCB, an instance of aPart used inthedesigniscalled a
Component.
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The actua creation of Parts will be covered later on in the manual in the Chapter on Library
Management.

Using the Insert Component dialog

Insert Component isadialog driven option that allows you to select the required part from the
appropriate library.

5| Insert Component @
Lok Irc  [All Libraries] H add
‘which Parts:
Cancel

Eilter: " Mo. Pins: Lpply Iﬂ/
Matched: 49765 of 66232 Include Connectars

Pat TKABIOE it = Fins. 4 =N

Desc:  RECTIFIER - BRIDGE Family

Footprint: 5G4 -

Mame:  CR1 Add to Comp Bin  []

[ Prewiew Schematic & PCB [ Atibutes ] Vault

Use Look In to choose the libraries you are going to search for the required Part. Normally [All
Libraries] will be used to search dl librariesin the Library folder, otherwise, select the library name
or use[Current Design] to search componentsin the design. All aother libraries available in the drop
down list will be shown using their own name.

Which Parts enables you to filter the search list to find specific Parts. The Filter box can take any
name and wildcard characters. Usethe Apply box to use any filter wildcards entered.

Wildcards can be used to make thefilter more efficient. (Wildcards are special charactersthat are
used to match any character rather than being specific, for example* and ?). For example, 74HC*
Moreinformation about using Wildcards can be found in the on-line help.

The Pins box is used to limit the matching parts to those with a knawn number of pins (blank means
any pin count but you can also use * for any).

Once a Part or range of Parts matching the Filter selection have been found, the first Part available
will be shown inthePart list. Thiswill display the full Part name (74HC00) and the Library from
whereit came, shown in braces, e.g. {74} .

From the Part library entry, the available alternative Footprint entries will be loaded into the Part
drop down list, e.g. DIP14. These may be surface mounted options or different packages available for
the Part. Choose the required Part and Footprint.

The Name box shows the default name stem for this Part (taken from the Partslibrary default
Component Name Stem entry) and the next available number in the sequence. Both the name stem
and the number can be edited if required.

The Symboal box lists the symbols that can be used to represent the component or gate in the
schematic design. If an dternative to the default is required, select it from the dropdown list. If the
part has multiple gates the symbol selection appliesto the currently selected (and highlighted) gate.

The Component Bin check box can be selected if you wish to add the Component(s) to the
Component Bin. These components can then be dragged from the Bin into the design at alater stage.
The Number Of Copies box alows you to add multiple parts to the Bin in one operation. Please refer
to the section later on Using The Component Bin for more information.
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The Preview check box opens the preview window alows you to view the Component beforeitis
inserted into the design, this gives you chance to visually inspect it to ensure that it is the current one.

| Previews || Schematic & PCB

Cl
|

Co805

Attrbutes Wault

C1

C@805

Once you have the Part you require (shown in the Preview window) and its Footprint and Name are
correct, you can add it to the design using the Add button.

If not adding components to the Component Bin, the Add button will dismiss the dial og from view
and will alow you to add as many Parts of the type selected as you like to the design. If you require a
different Part you should cancel this process by pressing the Esc key on the keyboard. This will
immediately return you to the Insert Component dia og from where you can make further Part
selections. If you wish to cance Insert Component completely, having finished this process, you
can select any option button from any Toolbar and Insert Component will beimmediately cancelled.
If already in the Insert Component and you wish to exit, you can again select Esc from the keyboard
or usethe Cancel button from the dialog. Y ou can aso exit the Insert Component mode by clicking
the Select button on the toolbar (the Select button is the small 'Windows' arrow button).

Interactively positioning a Component

Whilst using the mouse to position the Component, you can use the context menu to changeits angle
and to mirror it, for example. Thisis explained in detail in the Chapter General Utilities under
Moving Items and more specifically for PCB components later on in this Chapter.

Lz

e

% Type Coordinate... =

Show Placement Crigin

£ Mext Albernate Park

Use Mo Grid Shift+M
Cancel Insert Component Insert Mulkiple Ttems o
Exit This Mode
Auto Weld Mow .

Use Component Grid

Finish Here

Mext In Sequence Shift+1

Use <Track> Grid

Once in the design, components can be positioned to their required location using the M ove option or

4% Type Offset... Shift-+= Rlsiiode ' Lse <Via> Grid
RuhiDiection D Use <Testpoint > Grid
Change Angle Ta 3 Spring Back
0% Rotate By 90 R Display Grids Chrl+i
4% Rotate One Step AR Levepioiesly Bl Gridstep...
B0 Mirror M e e B crids... alt+i

Show Placement Origin

by selecting and dragging them.

Further detail of moving components and the options available is discussed later on in this section.

‘ Change Grid

)
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Reloading Parts

Once components have been | oaded into the design, you may need to change the Footprint or the Part
definition and reload it.

Y ou should select the Component you wish to edit. From the context menu you are provided with
optionsto Reload From Library (once the Part and/or Footprint has been edited), Edit Part In
Library and Edit Footprint In Library to edit the actual Part or Footprint items.

If you select one of thetwo Edit options, you will be automatically placed into the Part or Footprint
editor with that particular Part or Footprint loaded ready for editing and saving. Y ou should make
your changes and save the updated library item. Thisis detailed later on in the Chapter on Library
M anagement.

Once the Part and/or Footprint item has been changed, you need to then reload it back into the design,
effectively ‘swapping' out the existing item for the new one.

To dothis, usethe Reload From Library option. With the Component selected in the design, you
can use the option from the context menu, or the Reload From Library options on the Utilities
menu.

Note: All other components using the changed Part or Footprint will also be reloaded. You cannot
have two different versons of the same Part or Footprint in a design.

Performing the Reload

When the reload processis started, if you did not use the Browse method of starting it you will be
presented with a confirmation dia og:

Reload From Library @

Only reload if different version in the libramy

Reload contral
Keep attibute styles & positions Keep bond pad position/style overrides
Keep Jocal attribute values Keep pad pogition/style overides
Feplace footprint with default [ra nat reload footprint

Replace pin network s
Fe-apply name stem from part

Match position of the first pad Keep local plane connect

Check the'Only reload if different version in thelibrary' box if thisisrequired. Leave it
unchecked if ALL chosen items are to be updated even if their version isthe same asinthelibrary.

The system will then analyse the design and work out what items will be updated. When thisis
complete you will be presented with a summary dia og in order to decide whether to go ahead with
the update, or just produce areport at this stage.

Y ou are prompted with a summary page detailing the status of the Parts and Symbols within the
design or the selection.



218 Chapter 6 — PCB Design Editor

Reload From Library - Summary @
Reloading single part or symbol.
[Force reload of items, even if latest version]
Selected for reload:
0 Parts
0 Associated Parts
0 Symbals
1 Doc Symbol
Selected items to be reloaded:
0 Parts
0 Associated Parts
0 Symbals
1 Doc Symbal
Additional symbols to be reloaded:
0 Symbals
Include Component Mames In R eport
| Wiew Report | [ Perform Heload] | Cancel |

From this you can view the report (View Report) of the changes to make, and then once setisfied
with the proposed changes, can Perform Reload to actually make the changes.

If using the Reload From Library option from the Utilities menu, you can Br owse the Parts,
Symbols and Documentation Symbals to change.

Reload From Library @

Parts:
Ok
KP-2012FBC -
Cancel

LCheck Al
Azzociated Parts: Uncheck All

Symbols:
LED

Documentation Symbols:

Al -
GHD
INFUT PORT -

Only reload if different version in the library

Reload control

K.eep attribute styles & positions Feplace gate symbols with defaults
K.eep Jocal attribute values Fieload nets azzigned to ungated pins
Replace footprint with default Update predefined nets on symbal pins
Replace pin netwaorks Match ping by position

Fe-apply name stem from part Keep local pin lwpes

Match position of the first pad
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This dialog allows you to make a more refined selection based on the name of the library item rather
thanits selection or agenera ‘reload all’ option.

By using the Reload All option, and 'Only reload if different version in thelibrary' switch, you
can use the View Report button to get areport of thelibrary itemsused in the design have been
updated in the libraries since you created the design.

Press Perform Reload to carry on with the reloading. If you had errors detailed in the summary
dialog, but did not notice you will be presented with awarning. Press Y es to perform the reload on
the parts and symbols that can be found in the libraries. Press No to abort at this stage.

Connected Components

If your Component were connected, it would normally be rel oaded with a component with the same
number of pinsin order to not affect the nets. The connections or tracks will be attached to the pads
with the matching pin namein the new part.

If you reload a part with more pads, the extra pads will remain unconnected in the design. If you
reload a part with less pads than on the component, any connection to a pad that does not exist on the
new part will be removed, and any track in the same situation will be disconnected and | eft dangling
for you to sort out in the design later.

For schematic components, as well as pins being matched up, gates are matched so that if you reload
afour gate Component with asingle gate Part, only pins on the first gate of the original component
will retain their connectivity. All connections to pins on unmatched gates will be disconnected and
left for you to sort out later.

Using the Component Bin

This section details how the Component Bin is used in the PCB design editor. An overview on how
the Component Bin works generdly can be found in the Chapter Using Pul sonix.

The Component Binin PCB is used for holding unplaced components to free up the design areawhile
placing other components. This makes the design area less cluttered, especialy on dense complex

designs.
Component Bin X
P
{o ﬁ’)?}ﬂ/' s O

SW2 - 26630201RP2 .
UL - SN74CBT3244D8Q
U2 - IRFD210

- U3 - SNT4CBT3244DBQ £

3 U4 - SN74CBT3244D8Q

g US - MCT4LVX8053D

UG - T4ACT11000

- U7 - T4AC11245DBLE24
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Moving Components to/from the Bin

Components can be moved to the Bin using a number of methods:

e By dragging the Component to the Bin from the design

e By using theright mouse button and the M ove To Bin option
e Fromthelnsert Component option

e From within the Auto Place option usng Move To Comp Bin
e By using the Trandate to PCB option within Schematics

Dragging Components to the Bin from the design

The most practical method of placing components into the Bin is by clicking and dragging the
components from the design. Multiple components may be selected and dragged into the Bin a so.

If the Component is connected with connections only, the connections remain in-tact when the
Component is moved into the Bin but are not displayed until the Component is brought back into the
design. Electrica connectivity and total design integrity are maintained at al times (even though the
connections may not be displayed). This principleisfor PCB only, the Component Bin Schematics
editor works differently.

If tracks exist to a Component, awarning didog is displayed if a Component move is attempted to the
Bin. You can at this point select to discard all tracks to the Component by clicking Y es, or returning
to the design by clicking No or Cancedl.

Confirm Move To Component Bin @

& Component "U14" has routed tracks.

Maving it ba the companent bin will unroute themn. Cantinua?

[ e ] | Mo | | Cancel |

If you click Y es, when the Component is replaced into the design the tracks are not rebuilt, and the
Component remains unrouted. At this point only Undo can restore the tracksif you've made a
mistake, provided you have enough Undo levels set to get back to the point where the Component

was routed!
During the move of components to the Component Bin, if components are locked, awarning diaog
will be displayed.

Operation on Locked Items @

Before performing the operation, what do pou want to do
with the locked items?

Deselect them (DO MOT perform operation on them’

Unlock them [Perform operation on them |
@ Keep locked [Perform operation an them)]
[ Perform Operation ] | Cancel |

This provides you the opportunity to confirm the move of the components but is an additional safety
feature for critical components that may have been deliberately locked.
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From the context menu

Another method of moving componentsto the Bin is by selecting the components and right clicking.
On the context menu, from the Components/Symbols> sub menu, the M ove To Bin option will
allow you to directly move any selected components to the Component Bin.

This context menu option is aso availableif a frame select has been executed, evenif it includes aien
objects such as board outline, copper or free text etc.

Change Testpoint. ..
Add To MNet. ..
| Components/Symbals b| LEI Reload From Library...
54 Replace Part...
Auto Weld Selection b ReparEar
Edit Part In Lib
Execute Hyperlink de] MBS B LTy
i Edit Footprint In Library. .
Highlight Selection ||0El Mowe bo Bin

Insert Attribute. . Shift+4
Add To Favourites

o,
",
31

Properties... I

Again, the samerules apply for routed components losing their tracking information when placed in
the Bin as before.
From Insert Component

Insert Component provides a check box and Number Of Copies entry to send components directly
to the Bin ready for placement.

Eootprint:| [ - |

Name:  |C22

#dd to Comp Bin

Murnber of Copies: |1 -

Preyiew Schematic & PCE [ Attrbutes (] Vault

From Auto Place

Anather quick method for moving all components from the design to the Component Bin isto use the
Auto Place option located on the Tools menu. Within thisdiaog is a selection to move the
components to Component Bin. By selecting this, all unlocked components in the design will be
moved to the Bin.

Auto Place Al =]
Components To Place wihere To Place
Outside Board Inzide Board |V From Bin Component Bin
Selected Only Board Selected Board Only
Include Locked Components V| Area
Memary -

In Graup Only
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From Translate to PCB option within Schematics

Within the Trandate To PCB option in the Schematics editor, you have the option to send dl
Unplaced Componentsto Bin during the translation process.

I¥ Unplaced components tobin ¥ Show bin

Moving Components from the Bin
Components can be moved from the Bin using a number of methods:

e By dragging the components out of the Bin into the design

e By using the right mouse button and the Move From Bin option
e By using the Auto Place option

Dragging Components from the Bin

The Component Bin is designed to be an interactive tool for fast ‘drag & drop’ usage. To place
components in the design from the Component Bin, you select the Component required in the Bin or
in the Preview window, and drag it into the design.

Note: during move the drag may be cancelled by dropping the Component back into the Bin, by
pressing the Esc key, or oncereleased, by usng Undo (Ctrl-Z).

Once in the design the Component can be moved until released.

Using Move From Bin from the context menu

From within the design and with nothing selected (and outside the Component Bin), if you right click,
the option Move From Bin isavailable.

Frame Select
Palygon Select

Iz Seleck Path

¥ Select All isible Crl+
*[? Select Al

k Auko Seleck

%% Reverse Layer Order Alt+P

Paste Chrl+y

7 Reposition Design...
Delete Yisible Construction Lines
% Ordered Template Pour
Hide All Ereakouts
Convert Breakouts to Tracks

Insert Attribute... Shift+4
Design Properties. ..

Place Coordinate Origin

Flace Relative Qrigin

Thiswill move the currently selected Component in the Bin into the design ready for positioning.
Once the Component has been rel eased, the next Component available in the Bin will be moved into
the design ready for positioning.
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Using the Auto Place option

Thereisno special option in the Auto Place option for placing components within the Bin. All
unlocked components within the design or the Component Bin are considered for automatically
placement. Any componentsin the Bin that cannot be automatically placed, once attempted, will
remain there. Use of the featureis explained in the Advanced Features Users Guide supplied on the
ingtalation CD under \Documents.

Placing Components around the Board Outline

To aid placement, there are a number of placement options that Pulsonix provides. Each option will
depend on the designers’ own preference and design practices but Pulsonix is flexible enough to
allow any of them to be used when required. Y ou have Place Around Board, Auto Place, Place
From Component Bin and Manual Place.

Following athe Trandate To PCB process, if the components are not sent to the Component Bin and
no board outline exists or a Profile file has not been specified, the components will be placed in an
orderly row in the design area (away from the 0,0 origin). If a board outline exists or a Prcfile file
specified, Place Around Board is automatically used.

As it suggests, the Place Around Board facility is used for fast placement of components around the
outside of an existing board outline. This placement methodol ogy is an aternative to the 'stacking'
method and is often preferred by designers. The Component Bin placement facility is another
alternative and will be generally preferred overall for users manually placing designs.

The Place Around Board option is used when you require the componentsto be 'stacked' close to the
working area and around the board outline ready for manual placement.

When run, it places the components, grouped by Part Name, spiralling around the board outline. If
there are many components in the design and the board outline istoo small, the spiral will continue
again around the board continuously until al the components have been placed.

Components that are already routed or locked will not be placed.

SALLih
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P To place around the board outline
1. From the Tools menu, click Place Around Board
2. The components will be placed around the board outline.

Y ou may need to pressthe <A> key (Frame All) to see the whole design after placement but you will
natice that the components have been stacked around the board outline. This feature usesthe Part
name for its selection criteria, stacking components of the same Part name in columns around the
board outline.

On-line Design Rules Checking (DRC)

Pulsonix supports On-line design rules checking (On-line DRC) for use during any interactive
activities, such as Manua Placement, Manual Routing, Insert Text, Move etc. Each of these options
will be discussed throughout this chapter of the manual, where the On-line DRC process will aso be
detailed.

With the checking enabled, all interactive modes will be continuoudy checked to the Spacing Rules
defined in the Technology Spacing Rules didog. See previoudy in this chapter for more details.

From the Options dialog and Online DRC page, if the On-line DRC box is checked, some leve of
design rule checking will be performed during manual editing of the itemsin the design. The depth of
this checking is determined by the following options:

Options - Online DRC

Design Backups 7] Orline DRC

Display

Edit Track V| Cortinuous ~ (Awvoids emors during some interactive operations)
Edit Shape | On Drop {Check changed data after interactive operations)
File Extensions

Find | Check Attached Tracks & Wires On Drop

General | After Edit (Check item after having its properties edited)

In-Place Names
Interaction

Move | Add Emor Marker ¢to show first emor)
Macr.os | Check Poured Copper | Check Via In Pad
Multi-Screen

4 Online DRC | Check Comp To Comp

Resolve Net Names

Continuousis used to automatically avoid creating design rule errors during some interactive
operations. Generally it isused if the operation involves editing asingle item on an electrical layer.
For example, whilst adding atrack it will not be able to cross other items on the same electrica layer.
Moving a Viawill not allow you to placeit on top of any tracks on layers it spans. A Component is
regarded as too complex to use continuous checking on asit would be too slow to check every layer
for ‘ Through hole’ pad violations on the fly.

On Drop isused to automatically check the changed items in the design after any interactive
operation. If an error isfound, you will be asked if the error is alowed, or if the operation should be
reversed.

Pulsonix 3

! "Pad to Pad Error (P-P)".
Finishing here would result in this design rule error.
Do you wish to finish here anyway?
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For example, if you drop a Component on top of another (during Move) you are warned of aPad to
Pad error. Y ou may then leave the Component in error, or carry on moving it to find alegd location.

The Check Attached Tracks On Drop option is used when moving or rotating a Component that has
dynamic tracks attached, it is difficult to drop the Component in alocation where the tracks do not
violate other design items. Generally, these tracks would be tidied up at alater stage. Uncheck this
box to avoid getting errors reported for these tracks.

After Edit isused to automatically check the changed items after editing when using Item
Properties. If, when applying the changes in a Properties dial og, an error would occur you will be
asked to confirm if the error is allowed. If not, the changes are not applied and you are returned to the
Properties dial og to amend the change.

If using On Drop or After Edit and you wish to continue even though the change will result in an
error, usethe Add Error Marker switch to automaticaly insert an error marker into the design. This
isavisua reminder of the error so that you can fix it at alater stage.

Show Design Rule Clearances

To aid the On-line DRC mechanism, from the Options and Online DRC page, thereis aso the Show
Design Rule Clearance option that is used to automatically display the clearance around static items
during some interactive operations.

[ Show Design Rule Clearance
() On Al kems
() Within Set Distance: | 500.00

(@) Within Grid Steps:

Show Clearance On Breakouts

Generally, it isused if the operation involves editing asimple single item on an e ectrical layer. The
clearance shown is set to the size of the allowed spacing between the static item and the item being
interactively edited. This clearance shows how close the item can be placed to another without
violating it. As the dynamic item moves within the allowed clearance gap, the clearance will change
colour to indicate that the moving itemsisin error.

AL g

When checked, there are three modes of operation available; On All Items, Within Set Distance and
With Grid Steps.

With On All Items selected, as you start the interactive operation, al the electrical itemsthat are
visible on the same layer astheitem being edited will have the clearance drawn around them. This
will be cleared when the operation has finished.

Within Set Distance set, when the item being edited comes within the entered distance of another
static item on the same electrica layer, the static item will have its dearance drawn around it to warn
you that you are getting close. The clearance will disappear as you move away from the static item

again.
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Within Grid Steps set, when the item being edited comes within the entered number of grid steps of
another static item on the same electrical layer, the static item will have its clearance drawn around it
to warn you that you are getting close. The clearance will disappear as you move away from the static
item again.

This mode can aso be switched on or off from the context menu during some interactive operations.
On the context menu, this option is shown as Display Clearance.

Change Segments 3
Oniline DRC y
Display Clearance

Push Maode 3

Change Grid 3

The Clear ances colour can be set up in the Colour s dialog on the Highlightstab. Y ou should choose
acontrast colour to make it visible against other design items.

| Colours - Highlights

Layers Name Displayed | Colour |

EecShanss Attached Dimensions/Callouts ]

Doc Shapes Branch Point Via ] —

Pads Bus Tracks ]

Boards & Areas Clearances

Vias Component Pad 1 ] w

Text Differential Pair Path ]

Attributes Differential Paired Tracks [] —
Highlight

v Highlight "Fail

Others Highlight Fass’

MNets Highlight "Unchecked

Differential Pairs Highlight Warning"

Signal Paths Locked Track Segments ]

Sub Mets Marked Net s
Not Fitted
Online DRC ]
Selection
Signal Paths ]
Star Point ] w
Sub Nets [
Test Points (All} [
Test Points (Top) ] —

Placing Components interactively

There are many advanced features within Pulsonix for placing componentsin the design. However,
the basic operation of moving componentsis very straight forward following basic Microsoft
standards.

The Component Move mode is activated by using the M ove option or by dragging the Component
(using apick and drag action). When any Component is placed in the design, from Insert Component
or out of the Component Bin for example, it remains ‘ dynamic' on the end of the cursor ready for
placement.

Individual components or groups of selected components can be moved at any time. Using this
method, anything el se selected by mistake will aso beincluded in the move as part of thistransient

group.

Overview of Component placement options
During Component Move you have a number of features available, you can:
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e Rotate and Mirror a Component

e  Optimise connections that are attached to the Component during Move

e Show the optimal position of the Component using a*‘ Force Vector’

e Free dynamic tracks segments attached to the Component to make the placement clearer

e Push other components out of the way, and Spring other components back to their origina
positions Place or Rotate the Component in its Optimal position

e Change the Placement Grid of the Component
As part of the Component interaction, you also have facilities that can be accessed during the

selection of a Component, these are in addition to the options available during Component Move:
e Cut, Copy, Paste, Delete and Duplicated the selection
e Enablethe Move mode

e Optimise nets attached to the sel ected Component

e | ock or Unlock the Component

e Unroute tracks attached to the Component

e  Automatically route nets attached to the Component
e  Edit the Component in the Footprint or Partslibrary
e Reload any changed components

e Move selected components to the Component Bin
Setting up the options

Most of the options available during Move can be pre-defined ready for use using the M ove tab on
the Optionsdialog. You can also access al of these options from the context menu when moving a

Component.
Cancel Move
Finish Here
¥ Type Coordinate. .. =
4% Type Offset... Shift+=
Change Angle To 3
T == 0y Rotate By 90 R
Ratate One Sk Ale+R.
Display Ao Weld Componert Pushing | Rotate one Step
Edit Track 00 mMirrar il
Edit Shape Ato Weld On Drop Push Mode:  Never =
File Extensions Allow Weld To Split Tracks Show Placement Origin
Find 7] Show Weld Spots Fush Direction:  Both T Optimisation Mode 3
General
Interaction F1Sna0 To G T Optimal Pasition
nap To Construction Lines | Spring Back
AL o Optimal Rotation
Macros Within Set Distance: 0.0
Multi-Si m . Force Yector
utsereen @ Wihin Grd Steps: 2 ShichwiEascs e i
Online DRC S ! oofi Optimise Selected Nets Shift+L
Track Length Limits ow ©) Long Amaw Compass
Warnings Optimise: ~ Never R4 Auko Weld Mow
Full Optimisation On Drop Push Mode 4
Show Placement Origin V| Auto Retate Bond Pads Push Direction b
] Ratate/Mimor Aot Centre ¥] Auta Rotate Compenerts (on polar grid) \ v | Spring Back
Show Invisible Attached Tracks/Connections | Show Dynamic Connections Only Move Horizonkally
Free Angle Adjoining Segs Mave Yertically
Preserve Atached Segments
7] Consirsin Othogonl Segment Change Grid b
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Options available on the context menu
There are modes of operation that can only be accessed from the context menu.

Change Angle To> - Select from thelist of angles, 90, 180 and 270 degrees.

Rotate by 90 - Thisisa manua rotate feature using a 90-degree step. If you wish to use the Rotation
Step defined in the Options dia og on the I nteraction tab, use the shortcut key <Alt-R>. Rotation
steps are always defined and implemented Anti-cl ockwise (counter-clockwise).

Mirror - Mirror will flip the selected Component(s) to the other side of the board. Thiswill mirror all
the pad positions and any associated text e.g. Component name U1 etc. and silkscreen outlines
automatically. All pad stacks are automatically mirrored aswell, although with SMT devices pads
will only be defined on the top or bottom electrica layers anyway and will mirror to the opposite side.

Optimisation M ode (Connections) - When moving items that are on nets, the dynamic items are
connected to stationary items. Where these connections are not tracks, unrouted connections are
drawn from the moving items to the static ones. Y ou have the choice of how these unrouted
connections behave using the Optimise parameter as follows:

Continuous - The nets attached to the moving items are continuoudly optimised dynamically on-the-
fly to show the minimum unrouted connections required to connect to the moving item at its current
position.

Never - The unrouted connections are not optimised. They stay connected to the same stationary item
that they were originally connected to.

On Drop - The unrouted connections are not atered whilst dynamic, but as soon as you rel ease the
Component into its new position, al nets attached to the moving items are optimised.

Whilst moving items on nets, you can right click the mouse to use the context menu options Optimal
Position and Optimal Rotation to take the items to the position pointed to by the force vector.

Optimal Position

By selecting this option, the Component sel ected will move to the position the system cal culates as
the optimal placement. Thisisthe most balanced point in the design rel ative to its attached connection
length and the number of connections attached to its pins.

Optional Rotation - Likethe Optimal Position option, the Optimal Rotation option will determine
the best rotation based on a balanced assessment of the Component, its attached connection lengths
and number of attached connections. The mirror axis is taken around the Footprint origin.

Force Vector - Theforce vector isavisible indicator that shows you how far, and the direction to
move the dynamic itemsto their 'optimal’ position.

This position is where the nets attached to the moving items would be balanced to reduce overall
connection length and avoid very long and very short connections. In other words to place theitems
wherethey are not too close nor too far from other stationary items on the same nets. If you consider
the connections from the moving items to the stationary ones as springs, the optimal position is where
the moving items would come to rest if you et go'.
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The force vector is drawn using the Highlight colour defined in the Colour s dialog on the Highlight
tab. There are two types of indicator available as follows:

Long Arrow - An arrow is drawn from the centre of the moving items to the optima position.

Compass - A circle is drawn centred on the moving items with asmall arrow on it pointing towards
the optimal position. Another filled circleis drawn inside this circle to indicate how far away the
optimal position is. The filled circle gets smaller as you get closer to the optimal position.

Optimise Selected Nets - Optimise is completed based on the current selection.

Free Angle Adjoining Segs- If a routed Component has tracks exiting its pads orthogonally, the Free
Angle Adjoining Segs option will allow the track end segments to become free angle segments
loosing their orthogonality. To subsequently restore the free angle segments to 90 degree segments,
the tracks must be edited and the segments reinstated.

- ] - ] ]

—-— ] -

Jr— mmm Start position of

] mmm tracks with 90

— == degree corners

— —

—-— ]

—-— -— —-—

—-— -—

—-— -— 1

—-— -—

—-— ] -— ] ]

—-— ] —-— —-— ]

—-— ] —-— —-— ]
] ]
] ]
] ]
] ] ]

New position of New position of

orthogonal tracks
after Component
Move

tracks after Component
Move with Free Angle
Adjoining Segs mode enabled

Auto Weld Now - With the Auto Weld option switched off in the Options dialog, you can weld
items on command.

Push M ode - Whilst moving components, the option is available to push other components out of the
way in order to make room for the moving Component. Components that are locked will not be
pushed, and components will not be pushed outside of the board outline.

The following parameters govern the Push Aside characteristics:
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Continuous - Stationary components are continuously pushed out of the way whilst moving
components.

Never - No push aside is attempted when thisis set to Never.

On Drop - You can move the components and when dropped, any components in the way will be
moved aside to make room for the dropped ones. The direction they are pushed is controlled by the
Push Direction.

During Push Aside, the Optimum Component to Component spacing defined in the Design Rules
page on the Technology dialog is used in order to space the components out. The outer boundaries of
the Component are defined as the maximum extents of any Placement or Silkscreen outlines, and
Pads/Mounting Holes.

Components

Component to Component Space Component to Board Space
Minimur; 0.0 Optimum: | 0.0
Optirmurn; | 50.0

Following placement, the Minimum Component to Component spaceis used by the Design Rule
Check option to check for overlapping components, again, using the Component boundaries for
checking. Boundaries are taken to mean the Component Body Area or Component Clearance Area if
defined in the Footprint. If these haven't been defined, the option will use the maximum extents of the
component bounding box as its boundary. Additional rules apply to component body and clearance
areas when placed alongside each other.

o b

In the diagram above, figure ©® shows Component Move being initiated by the Component at the
front. At this point, the components still have their origina placement position and spacing. @ shows
how, during the pushing sequence, each Component ‘ butts' up against the next using the Component
To Component spacing. @ As the components are pushed, they now start to move together, adhering
to the Component spacing rule.

Push Direction — enables the direction that the stationary components will be pushed to be defined —
the choiceisHorizontal, Vertical or Both. The example below shows how the Component would be
pushed in the vertical direction if Vertical was selected.
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Component move starks

—

Component #2 iz pushed
out of the way in the
wvertical direction

Spring Back —With this switch selected it will enable a Component that has been pushed out of the

way, to return to its original position once the pushing Component has passed or cleared the position.
It is only relevant when Component Pushing is enabled. When the Push mode is set to Never, Spring
Back is disabled regardless of its switch setting.

From the Change Grid option you can change the grid to use during Component placement when
using Move, and get to the Grids dialog from where the grids can be changed. Once a Grid has been
selected, each time you come back to move components they will use that grid.

Farce Yectar
:«li Optimise Selected Meks Shift+L
At Weld Mow Lse Mo Grid Shift+M
Push Mode v Use Working Grid — Shift+
o )
Push Direction N Use Component Grid
3pring Back Use «Track> Grid
Mawe Horizonkally Use <iia> Grid
Use Testpoink Grid
Move Yertically 5 Testpoink tari
Display Grid Ctrl+G
| Change Grid ;| 15play rids i
Bl Grid step...
Hoarids... 4G

From this menu, you can switch the Screen Grid on or off. It is quicker to use the default keyboard
shortcut for Display Grids of <Ctrl-G>.

Component placement features available on ‘select’
These features are avail able when a Component is selected but not in Move mode or being moved.

L ock/Unlock

This provides the ability to fix a Component in place so that it cannot be moved. A lock status will
also disable other functions being performed on it until unlocked, e.g. Move to Bin etc.

If you attempt to move a Component that is locked a dialog is displayed.

Operation on Locked Items @

Befare performing the operation, what do you want to do
with the locked items?

Deselect them (D0 NOT perfarm operation on them,
Unlack them [Perfarm operation an them |

@ Keep locked [Perfarm operation on them)

Perfoim Dpalatlon] | Cancel ‘
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This provides you with the option to perform the option anyway, to cancel or to desdlect the
Component.

Nets>> Optimise Selected Nets - With any components selected a single Component optimise can be
performed. The nets atached the sel ected Component will be reconnected to the nearest node points
to create the shortest connection length.

Nets>> Unroute Selected Nets - Any tracks attached to selected components will be unrouted back
to connections for the compl ete net, including any changes to layer and vias. Care should be taken
using this option as the compl ete net will be removed back to connections, including connections
spanning any number of components.

Nets>> Autoroute Selected Nets - when used on a selected components all nets attached to the
Component will be routed automatically using automatic routing properties.

Reload From Library will reload the Component instance on the design with one from the library. A
small dialog is displayed that provides you with aselection of switches to define how to reload the
Part from the library. This option would aso be used if the Edit Part in Library or Edit Footprint
in Library options have been used.

Edit Part in Library - The system will look for the Footprint with the same name as the Footprint
the selected Component uses in the avail able footprint libraries. These libraries are defined using the
Library Foldersfacility. If the Footprint isfound it is read from the library and opened for you to
edit.

Thisisjust the same asif you used the Library Manager to edit the footprint. The Technology File
used for the footprint will be the current selected Technology file from the Library Manager PCB
footprint dialog.

Edit Footprint in Library - The system will ook for the Part with the same name as the Part the
selected Component usesin the available Parts libraries. These libraries are defined usingthe Library
Foldersfacility. If the Part is found it is read from the library and opened for you to edit.

Thisisjust the same asif you used the Library Manager to edit the Part. The Technology File used
for the Part will be the current selected Technol ogy file from the Library Manager Part dia og.

M ove to Bin enables you to send any sel ected components to the Component Bin. Components that
arelocked will not be sent to the Bin. Components that have tracks attached can be sent to the Bin but
the tracks are lost, the tracks are returned to connections so the connectivity is not lost (it is unusual to
send routed components to the Bin unless performing design modifications). In any case, awarning
dialog isdisplayed for you to confirm the removal of the tracks before sending them to the Bin. If you
press OK but mistake, Undo can be used to recover the situation.

Using the Properties option to move components
When a Component is selected the Properties option displays information about the components.

7| Properties: Component - Component (= @

Componert | Comp Attributes

V| Mame: u33 V| Locked

Allow Automatic Changes:
Position: 5453.0 5027.0 V| Auto Footprints

Angle: 180.00 Mirrored
Layer: <Top Side:

o R
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Fidldsthat are not editable are displayed greyed out. This dial og enables you to change Component
Names and their paosition using the co-ordinates displayed. This dial og a so enables you to change the
components Rotation, Mirror and L ock status aswell asthe Part type, and Footprint.

Adding Connections

Connections are used in Pulsonix to indicate the point-to-point connectivity of the netlist. When using
Pulsonix in 'interactive’ design mode and designing PCBs on-the-fly, the ability to add connections or
tracks directly is essentid to create the netlist. This design practice is easy to accommodate using
some basic modes of operation.

PCB Safe mode

However, Pulsonix also features a design setting to allow or not alow the PCB netlist to be modified.
The PCB in Safe M ode of operation would be used when a* master’ Pulsonix Schematic or externa
netlist is being used. This would mean that with the switch checked, no modifications can be made,
including addition or removal of connections. By default, this switch is set Off (unchecked) so that
modifications can be made.

If using the PCB design as the ‘ master’ (rather than the Schematic), you should uncheck this switch
so that PCB modification, like adding connections or Parts, can be made.

The PCB in Safe M ode switch islocated on the Design Settings dialog under the Synchronisetab.

Design Settings - General @
. DEF?;: - PCBin Safs Mode

Attribute Allow PCE Only single pin nets

Bitmap

Board Back Annatation

Component [~] Enabled Clear History

Construction Line :

Copper

Synchronised Design Name

Dimension N |SP |
2 ‘example
Dimension Units =me: =

Doc Shape Synchronise with Schematic

Embedded View

Error ] Apply &I Rules Stricthy

Layer Apply Footprint Changes

Mounting Hole [ lgnore Attribute White Space

e [ Allow Update of Schematic to match PCE
Met Class

Connection Properties
Connections or Nets carry a number of propertiesthat give its characteristics. These are:

e A user defined Net Name or default Net Name
® A Net Classthat itself contains: Track style, Viastyle, Guard Spacing

e Attributes (if applied to the Net)

These properties have been discussed in detail previoudly in this Chapter under Setting Up A PCB
Technology.

Connections can be connected to a number of eectrical items:
e Pads, Free pads and Mounting Holes, Testpoints, Vias
® Tracks

e Copper, Copper Pouring Template areas
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For most of these items the attaching of connections is straightforward and obviousin use. For some
though they require more explanation:

Vias — connections can be attached to an existing via. Once routed, the track will then ‘ copper share’
the existing tracks.

Tracks —aconnection can be added anywhere on atrack that meansthat it will ‘ copper share’ the
existing tracks or nets back to the connection node. Once routed, this connection will act as though it
has been created as atrack but overlaid on an existing track of the same net and foll owing the same
routing path. This situation may be created toforma“‘T’ route.

Copper — connections can be attached to copper items so that the copper is atached to a particular
net.

Templates— by attaching a net to a Template, when poured the copper will inherit the net name. This
means that when the shape is poured, it will automaticaly associate itsel f with the attached net name.

Therearealso ‘“Wire itemsin the Pulsonix product, these are not the same as connections. Wires are
used as ‘jumpers’. These are discussed later on.

Default Connection values

When adding a Connection to the design, the default vauesit uses for Net Class, Name L ayer and
Name Style are defined in the Design Settings dialog under the Default Tab and Nets.

The Name Layer and Style are used when Show Net Namesis enabled.
Inserting Connections

P To add connections using I nsert Connection
1. Fromthelnsert menu, click Insert Connection.

2. Click onthe first pad to start the connection, click on the second ‘target’ pad. A connection will
be made between the pads.

3. Move the cursor to the next item and click to make another connection. Theinsert connection
mode worksin 'daisy' chain from one point to the next until rel eased.

4, Press Esc to end Insert Connection.

During Insert Connection you can also use the context menu that allows additional options:

Cancel Insert PCE Connection
[ Exit This Mods

¥ Type Pin Mamne =

“hange Met Fz
ﬁ\ Mark Met H
Show Finish Markers

Type Pin Name alows you to start a connection on apad or add to the next pad by typingit's name,
for example, click to start the connection and then type in IC2.9 in the Type Pin Name box to connect
tothe IC2 pin 9.

Change Net dlows you to add or change the existing Net Name of the connection. The standard
Change Net dialog is displayed. Thisis discussed in the next section, Managing PCB Nets. This
option is available during the Insert Connection operation.
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Mark Net isused to highlight the complete net so that you can view the complete net path within the
design. This switch toggles the Mark Net option on and off. Thisisvery useful and is also assigned to
the shortcut key <H>.

Show Finish Marker s switches on and off the finish markers and is directly linked to the Options
diaog.

Once added to the design, if you select the connection and right mouse click, the context menu
displays a number of options:

[ Lock
[ he 0 Change Met. .. Fz
Edit Segment Shlblety
Mark Met H
Complete As Track “\ ar e
R Fi Met
Highlight Selection Smove From e
Add To Favourites T show Met Name
*T Properties,.. 1 :eﬂ Optimise Selected Mets Shift+L
:»ﬂ Display Selected Met Connections
“if Auto Route Selected Nets

The Select option displays a number of Selection and De-selection options as well as Select Next and
Select Previous. Thiswill alow you to select the next item under the current cursor position,
likewise, will alow you to select the previous item. Thisis used when the cursor is above anumber of
connectionsin atight area.

The Edit option opens to the standard Cut, Copy, Paste and Duplicate options.
You can apply a'Lock’ status to a connection that disablesit from being Optimised or Deleted.

Netswill revea the options Change Net, Split Net, Mark Net, Optimise Selected Nets, and Route
Selected. Split Net isdiscussed in more detall in the section bel ow, Managing PCB Nets.

Edit Segment - once the connection has been added you can double-click on it or use the Edit
Segment mode from the context menu to start routing it.

Remove From Net is used to remove any connections from the selected net.

Show Net Name this displays the net name on the selected net. The Style of the text used for the net
name can be changed once displayed by selecting it and pressing the S key for Style.

Properties displays the characteristics of the Connection, Net and Net Attribute. Y ou can have any
number of net attributesthat can hold characteristics for other purposes, e.g. routing, simulation or
Guard Spacings for additional spacing clearances on that net.

Managing PCB Nets

By default, any connection added to the design will contain a default net name. This name can be
changed during the addition of the connection or renamed afterwards.

Setting the default net name suffix

Pulsonix isinstaled with pre-defined. Obvioudly, these settings can be changed if not suitable but
care should be taken when changing them. Y ou should only change them if you know what you're
doing. Use the Design Settings and Naming dia og to do this.
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Design Settings - Maming @
i Defaults it Force To Upper Case Name Options
Area | Component Names | Case Sensitive Pin Names
Attribut
. route (Gate Names Numeric Gate Names
Bitmap
Board Net Names Case Sensitive Drill Size |dents
Component Part Names
Construction Line Pin Names
c Name Ranges
Cpper Test Point Names R .
Di . ange Start: [
imension
Dimension Units Defaultt Net Names Range End: 1
Doc Sh Name Stem:
ocshape X J Range Separator:
Embedded View Number Width:
Error umber \Width: 0 ltern Separator:
Layer L Bxample: U1, U[3-E]
Mounting Hole |~ )
Net Fin Names
Component to Fin
Met Class Name Separator:
Origin

When you add a new net to the design, it is assigned a default name. This can subsequently be named
if you so wish, but this part of the dialog is concerned with the format of the default names. The
default name consists of an optional stem followed by a number (that are all ocated sequentidly). The
name stem is specified in the top Name Stem control. The Number Width control specifies the
minimum width of the number that will be padded to the left with leading zeroes.

For example, a name stem of 'Net' and a number width of '2' gives net names of the form 'Net01". You
can change these val ues after you have begun designing, but this will result in nets being renamed that
could be undesirable.

Using default Net Name properties
Nets have anumber of default properties - Net Name, Net Class and a Connection Width.

Nets that are not named will automatically be assigned a default Net Class and display width when
added to the design. As previously described, these values are taken from Options and the Defaults
diaog.

Nets that have previoudy been named in the Technology file will aready have a Net Class assigned
to them, and subsequently will also have a connection thickness.
Naming Nets & Renaming Nets

At the addition of connections or the editing of connections you can name them using your own name
as an aternative to a system default net name. Y ou can press the <F2> shortcut key that will display
the Change Net Name diaog. This option is aso available on the context menu.

Change Met @
Choose From All Mets [n Design:
Met Mame: D01 -
Met Clazz: Signal -

u]:8 ] | Cancel
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From the drop down list you should type the name of the net into Net Name: or select its name from
the drop down list presented. Using this diaog, the Net Class can also be selected from the drop
down list.

Splitting Nets

Use the Nets and Split Nets options from the context menu when anet is selected. Thisalowsthe
net to be split in ‘two’, creating two nets from the origina one. A dialog presents the options from
which to choose:

Split Net "409" =

The net has been split into bwo nets and the highlighted net will
take the new name supplied below. The unhighlighted net will
remain az the original net.

@ Mew MetMame:  $046

Remove From Met

Fiename Other Half

Include Connections in Subnets

[ u]: ] | Cancel |

The origind net name is displayed at the head of the dialog and the new name displayed inthe New
Net Name box. A default net nameis displayed, this will be the next available in the sequence and
will be unique, you can type in your own net name as required.

The Remove From Net button is used to remove the split net instead of renaming it. All connections
and tracksin the split net will be removed and all remaining items in the split net will be removed
from being on a net.

Y ou cannot split anet when the removal of the selected PCB connection or Track does not result in
the net being split into two. For example, when the connections form aloop and one isremoved, or
when the sdected item is not on an isolated part (subnet) of it's net. In these two instances, an error
message will be displayed.

Use the Rename Other Half button to swap the names of the two nets. The two nets alternate
between being highlighted. Use this to show where the two nets are, and to choose which net remains
asthe old net name.

Deleting Nets

As discussed previously, the Délete option cannot be used to remove nets from the design. Y ou must
use either Split Net or Remove From Net.

Select the net and use Remove From Net from the context menu. When a Connection or Track is
selected, it will be deleted and the itemsthat were at each end of it will be removed from the net only
if they do not have any other tracks or connections attached.

Back annotating name changes

The Back Annctation of design information to the Schematic is covered in more detail later on inthis
Chapter under Back Annotation to the Schematic Design.
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Optimising Nets

Optimise will create a connection pattern which represents the shortest distances between
unconnected subnetsin anet. A subnet is acollection of items on the net that are aready physically
connected. Y ou would normally want to route all these connections, so that there are no longer any
connections in the design.

There are three Optimise options available from the Tools menu, All Nets, Browse and Selected
Nets.

Optimise All Netsis used to perform optimise on all the netsin the design in a single operation.
Optimise Browse Netswill only perform optimise on the nets you select from a browse dial og.

Optimise Selected Netswill only perform optimise on the currently selected netsin the design. This
option is also available on the context menu for a selected Component or for any selected net in the
design.

Y ou can use the Optimise Nets option in a L atched M ode, this means that you select the option firg,
and then interactively select design items on nets you wish to Optimise. This continues until you
desel ect the option or select another option.

Once any nets have been optimised, the overall connection length can be checked by running the
Connection Length Report from the Reports option on the Output menu.

Manual Gate and Pin Swapping

Gate and Pin Swapping are the processes for exchanging (Swapping) Gates and/or Pins of like
devices either between Parts or between gates and pins of the same devi ce to shorten the connection
length between them.

Gates aretheinternal ‘ packages within adevice that make up the complete Part. For example, a 7400
ismade up internaly of 4 identical NAND gates.

These gates are the same and therefore could be swapped if allowed and defined in the Partslibrary.

+ X
U1-A U1-A
gl K
U1-B U1-B

Before Gate After Gate
Swapping Swapping

Gate Swaps

Thisis used to swap all connections between two equival ent gates. Two gates are equivalent if they
arein components that have the same Part type and arein the same swap group in the Part data.

When used, the gate swap is recorded in the Back Annotation dataused for updating the
corresponding Schematic design.

The Back Annotation data can be viewed using the Back Annctation Report available from the
Output menu and Reports option.
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P Toswap Gates
1. First select the Swap gates option on the Utility menu.
2. Choose the first gate on the component.

3. Usethe mouse to move the cursor over the component pads in the design. If apad is part of a
gate that can be swapped, all pins on that gate are drawn in the select colour whilst the cursor is
over them. The name of the selected gate is reported on the status bar.

4. Click onthe sdlected gate that you wish to swap.

After the first gate has been selected, al equivalent gatesthat can be swapped will have their
pads drawn in the highlight colour.

6. Choose the second gate by clicking on the selected pad to choose the second gate for the swap.

7. Assoon as two gates are selected the connections are swapped between the corresponding pads
on them and the swap is recorded in the design's back annotation data. All gates are then de-
highlighted and deselected ready for the next set of gate swaps.

Swap Rules
The following rules restrict the swapping of Component gates:-

e A gate can only be swapped if al pins have no routes atached.
e Thetwo gates must be on components of the same part.

e Thetwo gates must be in the same swap group in the part data.

If no swaps can be performed because the Part's swap dataiis not set up, use the Part Editor option to
add the swap datato the Part in the library. Once completed, use the Reload From Library option to
update the componentsin the design.

The contents of the Parts library and how to create this information is discussed in detail in the
Chapter on the Library Management Tools.

Pin Swaps
Thisis used to swap all connections between two pins. There are two modes of operation.

e Normal operationisto only allow the swap of two pins that are equivalent.
Equivalent pins are on the same gate, within the same Component, and in the same swap group.
In this mode the swap is recorded in the Back Annotation data used for updating the
corresponding schematics design.

The Back Annotation data can be viewed using the Back Annctation Report available on the

Outputs menu under Reports.

e The other modeisto allow swap of any pinsin the design.
In this mode the swap is not recorded for back Annotation. This may be useful in some cases, but
is not recommended asit could lead to synchronisation problems with the Schematic design.

» Toswap Pins

1. First select the Swap Pins option on the Utility menu. If Swap Any Pins mode was last used,
you will asked to confirm to continuein this mode.

2. Usethe context menu Swap Any Pins option if you wish to disable the normal swap mode. You
must select a pin on a Component before thisis available on the context menu.
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3. Choosethefirg pin.
Use the mouse to move the cursor over the Component pads in the design. Note: if apad can be
swapped it is drawn in the select colour whilst the cursor is over it. Click on the selected pad that
you wish to swap.

4. After the first pad has been selected, al equivalent pads that can be swapped will be drawn in the
highlight colour. If allowing Swap Any Pinsno pinswill be highlighted as all pins can be

swapped.

5. Choose the second pin.
Move the cursor over the highlighted pads in the design. Click on the selected pad to choose the
second pad for the swap.

6. As soon astwo pads are sdl ected the connections are swapped between them and, if the normal
swap mode, the swap is recorded in the design's back annotation data. All pads are then de-
highlighted and deselected ready for the next set of pin swaps.

Swap Rules
The following rules restrict the swapping of a Component pin:

e A pin canonly be swapped if it does not have any routes attached.
The following rules apply when using the normal swap mode:

e Thetwo pins must be on the same Component.
e Thetwo pins must be on the same gate within the part data

e Thetwo pins must be in the same swap group in the part data.

If no swaps can be performed because the part's swap data is not set up, usethe Part Editor option to
add swap datato the part in the library. Use the Reload From Library option to update the
componentsin the design.

The contents of the Parts library and how to create thisinformation is discussed in detail in the
Chapter on the Library Management Tools.

Swapping Routed Gates & Pins

When attempting to swap routed gates and pins you have two options Swap Routed Pins and
AttributesMust Match.

The Swap Routed Pins option exists on the context menu when using Swap Gates or Swap Pins.
Check it to alow sdecting of pinsthat have routes attached. The track segment attached to the pad
will be unrouted prior to swapping.

' % Cancel Swap Gates
Swap Routed Pins
Attributes Must Match

AN

The Attributes M ust Match option command exists on the context menu when using Swap Gates.
Check it to only swap gates between components that have the same attributes (thisis how version 4.0
worked), or leave unchecked to ignore attributes.
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Jumpers and Wires

Jumper wires add the ability to make an invisible connective path between two isolated items but for
both items to have the same net name. Typically, jumpers are used on single sided boards to jump
over tracks where atrack might have been used on atwo-layer board. The use of wire jJumpers
enableslow cost designsto be produced.

Jumper wires can also be used between die and bond pads. A connective path is required between the
pads but the process for physically connecting them using a fine wireis either amanua or automatic
one.

Jumper s and Wir es have been implemented in three ways in Pulsonix;

o AsWiresthat can beinserted in any PCB design using the interactive feature (Insert Wire).
They can be connected between any legal connective junction, such as pads or vias.

e Still asWiresbut contained within aFootprint for automatic insertion as aPart. These would be
either aphysical Jumper Part that would be ‘bought’, or used to indicate a specific size of wire
jumper link to be inserted. Thisfixed size would be dependent on the Footprint pad ‘ pitch’ used
and can be varied using dternative Footprints for that Part.

e AsaBond Wireas part of the Advanced Technology option. This allows die and bond pads to be
connected together using awire to indicate that they are on the same net.

The display of awire can be set using its own colour in the Colour s dialog on Elec Shapes.

% Colours - Elec Shapes = !@
Layers
z E Comp. Comp. Wire| Comp. Doc.Sym.
% Elec Shapes Layer Tracks | Wire Links | Copper | Templates e Links Copper T
Doc Shapes - — — — — = = = =
Pad Displayed b b b o i W W W
acs Selectable i i i V] il Fi Fi Fi
franERl e True Width Fl Fi Fl Fl Fi Fi Fl Fl
Vias WiresTop [ £ .
Text
Attributes Ground
Highlights || |Fower  [SSuu. = .3

Others

[Ny

Wires Bottom

contained in a Footprint (Comp. Wire Links).

The dial og differentiates between wires used in adesign (added interactively) and wires that are

Wires have a specid Layer either Top or Bottom side, by default none of the supplied Technol ogy
files have this special layer but when used will be automatically added. Y ou can add and save the
Wire layer to any Technology fileif required.
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5| Colours - Layers

Silkscreen Bottom

% Layers Layer Displayed | Selectable | True Width| Colour
Elec Shapes Paste Mask Top [
Doc Shapes Solder Mask Top [
Pads Top
Boards & Areas Silkscreen Top
Vias Wires Top [ ] ]
Attributes ek Z z ] i
Highlights F 4 g.....

OO EREEE

Others Solder Mask Bottom

I'\Ilets . ] Paste Mask Bottom

Differential Pairs Wires Bottom

Signal Paths

Sub Nets Multi Layered Items | Displayed | Selectable | True Width Colour
<Through Board=
<Top Side> n
<Bottom Side>

The style for the Wireis taken from the Line Style dialog. The style can be given athickness and a
dotted/dashed style.

When adding Wir es the Default values are taken from the Design Settings dial og under the Setup
menu. The Layer on which the Wireis added and the L ine Style can be specified. You can dso
specify whether awireis I nsulated or not (by selecting the check box).

When running the Design Rules Checking option, thereisacheck for crossing wires under
Manufacturing. If awireis specified as | nsulated and it crosses another wire then it will not flag an
error. An un-insulated wire that crosses with another wire will flag an error. Where one insulated wire
crosses an un-insulated wire then no error is flagged. Y ou can a so check whether wires are placed
underneath components.

Design Rule Check @
Spacing On Grid Manufacturing Mets
Tracks Tracks [ Isolated Copper [ Single Pin Mets
Wias Wias [ Unpoured Templates [] Met Connectivity
Pads Test Points ] 5plit Plane Pad [] Unfinished Track
Mount Hales Campanents [ Plane Thermal Pad [ Track Laver

Test Paints Pads [ | Bond wire Length [ Track ‘width

Capper [[]ia Size
Text Keep In/Out Y] wire Under Componen [ %ia In Pad
Board Tracks [7] Doril B ack okt [7] Teardiops

The insulation status of awire(s) can aso be changed using the Pr operties dialog.

| Properties: Wire - Wire = @

Wire | Net | Net Attributes

Start On: U33.114 [ Locked
End On: U33.111
Insulated: Length: 59.1-

Layer: Wires Top -
Line Style

(= Wl -
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Inserting Wires into the PCB design

The Insert Wires option is used in PCB design to create an interactive link between two items. It
works in much the same way as Insert Connection.

A wire can be connected across any Pad of any type in the design (including vias, mounting holes
etc.). Multiple wires can be added to any pad as well (the wire may not necessarily be assembled
though the drill hole).

Wires can only exist on aspecial layer Wire Top or Wire Bottom. You can change the wirelayer or
style by selecting Change Layer or Change Style from the context menu when inserting it.

Wire report

There isawire report named Wirerff that can be run from the Reports dialog. This reports the Net
Name and the X, Y co-ordinates of the wire span. You can aso use the Report Maker option from
the Reports menu and specific wire-based commands within it.

Jumper Parts

Wires can beinserted into Footprints to create a Jumper or to create common PCB pins (using wires
to create common pinsis discussed bel ow).

A Footprint is created that includes Wires. For aJumper this would mean that the two sides of the
jumper are connected together using Insert Wire. The Footprint is saved as normal.

Nothing eseisrequired in the library to be able to use the Jumper with this wire. The Part definition
is created as normal with no specid considerations.

For designs where the Jumper only appears on the PCB design and not in the Schematic, a PCB Only
Component should be created. These are ignored during Synchr onise Design and are not ripped out.
Likewise, if you wish to show Jumper Partsin the Schematic design, you must create both the
Schematic Symbol and PCB Footprint for the Part definition.

As with wires added interactively into a design, wire positions added into a Footprint can be output
using the Wiresreport.

Manually Routing the Design

Manual routing isthe process of adding copper tracks in Pulsonix. This can be done by * converting’
connections into tracks, or by adding tracks directly into the design.

Pulsonix allows you to work using one of three fundamenta 'modes’ when creating a PCB and
subsequently routing the design (and this excludes the automatic routing process for now). Y ou can
start a PCB design starting:

1. Withanetlig, from an external source to Pulsonix, or from a Pulsonix Schematic design
trand ated into the Pulsonix PCB design editor, the routing would be edited in by converting the
connections to tracks.

2. From within the PCB design directly and adding in the connections on-the-fly to create a PCB
only netlist. From the connection based netlist, the connections would be edited into tracks. This
would be used in preference to 3) below if afull or mainly complete netlist is required for
checking before tracking has commenced and differs from 1) in that because the netlist is derived
on-the-fly it is more proneto errors unless carefully checked. Using the known netlist alows
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system options to do the checking for you, as well as correcting any synchronisation problems
between the PCB and the master schematic.

3. By adding in new tracks directly without anetlist. A design created truly ‘ on-the-fly’ but no less
as accurate as with a connection-based netlist (the tracks actualy provide an underlying netlist).

In addition to manual routing methods, you also have the automati ¢ routing option that can be used to
accelerate this task. The auto router is discussed in the Advanced Features Users Guide supplied as a
PDF filein thisinstallation.

Starting to route tracks manually
To start editing connections (and subsequently convert them to tracks) you can:

Double-Click on a connection, or;
Select the connection and right click, select Edit from the menu, or;

Select Insert Track from the I nsert menu. Select the connection or track to add the track to.
If adding tracksinto a PCB design without any previous netlist or connections you can use the I nsert
Track option or double click over a Component pad to start the track.

PR & p —H

1 i i
i i i
Before After

The two illustrations above show the how the design looks before manud routing has started, and
how it looks once a connection is edited. Also shown are the Display Clearances around each object.

Overview of the basic modes of routing
The basic commands for editing tracks are:

Single-Click, once editing, will insert a corner and enable you to change direction.

<L > (Change Layer) followed by <Enter> will enable alayer change to the opposite side of the
design.

Ctrl-Click will add aviaand change layer while routing.

S (Change Style) followed by <Enter > will enable the style of the track to be changed to the
alterative track style defined in the Net Class. If thisisthinner than the current style, a“necked’ track
will be started.

Double-Click while editing atrack will activate a Route to Finish, the double-click functionality can
be user defined in Options and Edit Track. It will add atrack directly from the last corner inserted to
the end target pad, it will not add any corners or layer changes. If alayer change isrequired to finish
for a surface mounted pad for example, aviawill be automatically inserted.

Shift-Click will always force a corner on the track. Thisis used when atrack is over another item and
theFinish Here'F’ marker is being shown, Shift-Click will insert a corner and not finish until
required.

As with most features in Pulsonix, there are multiple ways of entering a mode of operation. This
section will concentrate on the methods that are the most productive for use.
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Setting up the options

Most of the options available during manua routing can be pre-defined ready for use using the Edit
Track tab on the Options diadog. You can also access all of these options from the context menu
when routing.

Cancel Add Track
Options - Edit Track Exit This Madz
Design Back -
P Bactups Segment Mode:  Angled (45) =] [léeply Seq Modeto Tai Finish Here
1=play i ¥ Type Coordinate. . =
% Edit Track [] Orthogonial Mitre [] Auto Comer 3
Type OFfset... Shift+=
Edit Shape Size: 50.0 Type: @ Mire () Fllet Tolerance:  100.0 o
File Extensions Finish On Yia
Find
General Show Tan Finish’ and "Has Loop” Markers Remove Loops S S A
In-Place Names Show Legal Completion Path [¥] Auto Shizre Tracks Change Layer L
Interaction [] Always Mark Met being edited [#] Allow Nets to be Joinad Mext Layer
Move
Macros [T Clear Mark when edit complete [C] End On Viz - Adds Protected Via Frevious Layer
Multi-Screen Show Connection to Nearest Node [] Use Style From Picked Track Change Style 5
Online DRC Show Dynamic Connections Only [] Obstacle Avoid Change Het 2
Resolve Met Mames Ho
ptimise: After Edit [] Auto Finish
Track Length Limits WY Mark et H
Warnings Change Default Via Style
Double Click Operation Sketch Track
End Track On »
(@ Complete Track Use Point To Point Mode Mitre Result
) Finish Hers [7] Use Grid When Sketching [ Use Any Layer Start Track Hugging
© Firish On Via Editing Options ’
®S Track Hugging
- Swap Layer Segment Mode »
[¥] Aways Uses Minimum Gap
([ Track Pushing Hug Methed: | © Shielding R SIS '
Spring Back Push Vias @ Rotting Onfine DRC i
() Gridded
[T Pull Tight [7] Plough Display Clearance
Push Mode »
Auto Comect Track
Mitre Result Change Grid »

Track Segment Modes

This defines the default restrictions on the orientation of segments when creating or editing a track.
Y ou can change the Segment M ode at any time whilst creating or editing a shape by using the
Change Segments option on the Edit Track context menu.

There are different track segment types available:

Angled - A 45 degree angleis inserted when a corner is added. When the mouse is being moved
horizontally and verticaly, 90 degree tracks are added.

Curved - Like the 45 degree mode, where corners are required a curved corner is added (sometimes
known as afillet)).

Free - Any angle segments can be used when editing a track with no restrictions to the segment
orientation.

Orthogonal - Only 90 degree segments are inserted using two trailing segments to create the angle
using alternate vertical and horizonta segments. If thisin an orthogonal track then the size of mitre
may be defined.

Free

—1

—1

There is no restriction on the segment orientation, so freeline.
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Orthogonal
—1
—1
Alternate shape segments are vertical and horizontal lines.
Angled (45)
—t
—1
Alternate shape segments are orthogonal and 45 degree lines.
Curved (90)
—t
—1
Alternate shape segments are orthogonal and 90 degree curve.
Pull Tight

In this mode, the track path will follow your cursor but ‘hug’ obstad es using the shortest distance
possible, pulling tight al the time.

Restricted M ovement

In this mode, the track path will ‘snap’ to 45 or 90 degrees in whichever direction you are
predominantly moving the cursor.
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Segment Mode on Context Menu

Alternatively the segment type may be selected on the context menu using Segment M ode and
selecting the mode type to be used.

Editing Options 3
| Seqgment Mode >| Free
Change Segments 3 Orthogonal
v | Angled
Online DRC § g
Curved
Display Clearance
Full Tight
Push Mode 3 | 2l T
Restricked Movement
Change Grid 3

Orthogonal Mitre (Auto Mitre) and Curved Mitre

During track editing, the completion of an individua segment within the overall track is determined
by asingle click, normally followed by a change in track direction. With Orthogonal Mitre (Auto
Corner) set, a change in direction with the cursor will indicate that a corner or angle should be
automatically inserted.

With orthogonal routing it may be desirable to mitre the 90 degree angles and with Auto Mitre set a
mitre is automatically inserted a each 90 degree intersection.

If this option is checked, this defines the size and shape of mitresthat are added when the Segment
Modeis Orthogonal. Mitres differ from the Angled (45) and Curved (90) Segment M odes because
the mitres are of afixed size that is specified in the Size edit box. The Size isthe orthogonal width
and height of the mitre not the distance across the mitre segment. The mitres can be a 45 degree
straight line (Mitre) or 90 degree curve (Fillet).

Mitre

-

—
Mitre gives fixed size 45 degree angled segments.

Fillet

—
Fillet gives fixed size 90 degree curved segments.
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Auto Corner

Thisis an advanced editing feature that all ows tracks to be drawn without having to click the mouse
at each corner. (Note, this feature does not operate in Fr ee segment mode).

Y ou must define a Toler ance, thisis the distance the cursor must move away in a perpendicular
direction from the first segment you are adding before a corner is added. Y ou can till click at any
timeto add a corner. It isrecommended that the Toleranceislarger than any grid and mitre size you
areusing.

—1

N

In the exampl e above, the cursor is a the bottom of the second sel ected segment (shown as alighter
colour). As you move right the first sel ected segment gets longer. When you move down so that the
second selected segment islonger than the auto corner tolerance, a corner is added and the first
selected segment is compl ete.

Apply Segment Mode To Tail

When checked from the Options didog or selected from the context menu under Editing Options>
Apply Segment Mode To Tail, this mode applies the same segment mode to the lead and trailing
segments when editing an existing track segment.

v g o e g

Disconnect Track End

Skart Track Hugging

Editing Options >| Auto Carner

Segment Mode 3 | Apply Segment Mode to Tail

Chengelecaments Obstacle Avoid

Online DRC !

No Seg Mode To Tail Apply SegMode To Tail

—t —1 —1 —1
Trailing segment is at afree angle. Segment mode is applied to the trailing track segment.

Show Finish Markers

These take the form of Modal Cursorsor, if Modal Cursors not enabled through the Options dialog
and Gener al tab, then dynamic markers are drawn in the highlight colour. They appear at the cursor
position to indicate that clicking would do something different from just the norma add corner. The
following 3 Markers exist: Can Finish Here, Can Finish On Via and Remove L oop
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Can Finish Here

i

S
%ﬁ_l—

Thiswill display the‘F’ finish marker when nearing the terminal node on a single track route. As you
get close to an eectrica connection point for the track you will see an F appear on the cursor, thisis

the finish marker. As soon as the F appears on the cursor then asingle left click on the mouse will
command the system to finish the final connection and atach it to the item underneath the cursor.

Can Finish On Via
I

.

Control Click whilst this marker is shown will result in the track being finished on aviathrough to
the item underneath the cursor.

Remove (Track) L oops

TF

© o

Thisisused to alow loop removal when tracks are finished. Thisisthe norma mode, but
occasionally you may want to create loops in tracks. If this mode is not checked, the loop removal
marker is not used. Loops will only be removed within the track path, not anywhere on the net. Loops
may be required on specific nets such as power or ground, or on nets that are required to create
‘rings’. Left click whilst this marker is shown will result in aloop in the track being removed from the
track.

Auto Share Tracks

Thisis used to automatically remove overlaid tracks after finishing editing or moving atrack. A
junction will be created where the overlaid tracks end. If this option is not checked, any overlaid
trackswill remain overlaid. You can use the Share Tracks option to remove all overlaid tracksin the
design a alater stage.

Allow Netsto be Joined

Allow Netsto be Joined will give you the ahility to join nets with different net names. With this mode
switched off, you will not be allowed to join any different nets together. The overriding switch on this
isthe Can Alter PCB Netlist switch on the Design Settings dialog under the General tab. If this
switch is uncheck to not allow changes then the Allow Join Nets switch isinoperative.

Always Mark Net Being Edited
Use thisto show the net currently being edited in the Marked Net highlight colour.
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Show Connection to Near est Node

Use this when adding tracks to show aline (connection) between the moving cursor and the nearest
item that you can finish on the same net. With the option selected, the connection is shown to the
nearest node. This may not necessarily be the original target pad but will be the closest node to make
alegal track end. Thiswill aso alow you to connect to track segments, copper items, vias or
testpoints.

When editing a connection you get two lines from the cursor, one to the nearest node and one to the
original connection end.

-

Double Click Completes Track

Check this so that when adding atrack, double click attempts to finish the track to the end of the
attached connection. It will use the current segment mode to complete the track. If On-line DRC is
enabled in Continuous mode and thereis an obstacle in the way of the attempted finish path, amore
intelligent routing agorithm will be used to try to complete the track. Uncheck it to et double-click
finish the track in space.

Setting up Default Values
There are default track settings for Tracksin Design Settings dialog on the Defaults tab.

Layer 1 and Layer 2 define the swap layer pair used during routing. When routing you can swap
between these layers when using Change L ayer.

Track Styleisused to define the style used when adding a track directly into the design without using
a connection. In this mode, the track will also pick up the default Net characteristics a so defined on
thistab. The actua track thicknesses are set up in the Technology dialog under Track Styles.

Options available on the context menu

There are modes of operation that can only be accessed from the context menu during I nsert Track.
These are discussed bel ow, where functionality is common this will have already been discussed

above.

Start Track Hugging

Editing Options >| Auto Corner

5 k Moy ]

SO, Jete Show Connection to Net

k

EEE s | ﬂ Show Finish Markers

Online DRC i Remove Loops

Display Clearance Auto Finish

Push Mode » Allow Join Nets

Change Grid 3 Obstacle Awvoid

Cancel Add Track - This exits you from this option completely without saving the routing.
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Finish Here - Finish Here will finish the editing of the track from the current mouse position and will
leave a'flying' connection back to the end pad.

Completeas Track - At any stage during insert track mode you may command the system to
complete the single track route automatically. In Insert Track mode use the context menu and click
Complete As Track. The system will atempt to finish the route. This function does not use the
standard autorouter and should not be seen as a replacement for this, a more sophisticated product.

Changing Layers
To change layer, in insert track mode use the Shortcut Key <L > or the Change Layer option.

Change Track Layer @
Old Layer: Top
New Layer: | Baottom b |

Apply To All Segments

The required layer may be selected from New Layer . If track segments are already placed, thenin
switching to anew layer aviawill be inserted at the default size. A quick way to usethisoption isto
set up the swap layer pair in the Options dialog and Defaults. When the Change L ayer optionis
selected, you will automatically be presented with the aternative swap pair layer. By pressing
<Enter> you will automatically insert aviaand swap layers. This means you can swap layers very
quickly by pressing <L > <Enter> without |ooking at the dia og.

Another useful shortcut is Ctrl-click will add aviaand change layers while routing. Thiswill switch
tracksto the bottom of the board and hence this shortcut is not suitable in a multi-layer design where
ininner layer isto be selected.

Changing Track Styles (or Track Widths)

To change track styles during Edit Track mode, right click the mouse and select Change Styles or
use the Shortcut Key <S>.

Track Style @

Old Style:  Signal (8]

Mew Style: Signal [10] -

width: 1000 | Apply To All Segments
| Apply To Whole Met

A New Style may then be sdlected from those predefined in the Technology dialog. In the Width box
a size may be inserted that is not currently defined in the Technology file. A new style name will be
offered and this new style will be included in the Technology. Y ou can aso type in the name of the
new style.

A quick method of ‘necking’ atrack (the process of changing the track from a fat width to athin
width, or vice versa) can also be obtained using this dialog.

By default the New Style offered will be the alternative style defined for the track in the Net Class
dialog. Thisis defined in the Technology dialog under Net Classes.

If using athicker width, and by default the style used will be the Nomina style (Nom. Track) defined,
you can instantly get to the thinner style (Min. Track) by pressing Sfollowed directly by <Enter>.
So as with changing Layers, you can select the dternative Style by pressing <S> <Enter > without
looking at the dial og.
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Change Net

Thisis used to change the net of the net being edited. This has been described in more detail
previously in this Chapter under Managing PCB Nets.

As ashorteut, it is quicker to use the default shortcut key of <F2> to get to the Change Net did og.
Mark Net

Mark net is used to highlight the current selected net using the Highlight colour. A predefined
shortcut key <H>, enables you to toggle the highlight on or off quickly.

Change Default Via Style

This alows you to change the default via style set in the Net Class setting for this Net Class name. If
anameistyped inandis not in the existing Styles dialog for vias, you are prompted to add it in or
keep the style local.

End Track On

The system may be commanded to end the track on aViaor a Testpoint Via In track insert mode r/h
mouse menu and select End Track On. A menu opens with the following options:

Via - Thiswill add the net class default via style to the end of the track.

Testpoint - Thiswill add atestpoint to the end of the track segment

None - No via or testpoint isinserted on the end of the track segment

Editing Options

These are the track editing options (Auto Corner, Auto Mitre etc.) aready discussed above.
Change Segments options, Next, Previous etc.

Segment M ode options (Free, Angled, Orthogonal etc.) have been discussed above.

Edit Segment

When editing track segments, these modes give the opportunity to 'back-track' to predefined locations
along the current track segment without exiting the edit and starting at the location required on the
same track.

First - Thefirst segment of the track, default shortcut key Home.

Previous - The previous segment to the one being currently edited, default shortcut key Num sub (-)
[keypad -].

Next - If you have moved from the end segment, Next takes you forward one segment, default
shortcut key Num plus (+) [keypad +].

End - Thistakes you to the end track segment, default shortcut key End.
Flip Dynamic

Useit to swap the type of the dynamic segments you are currently editing e.g. from Orthogonal XY
to Orthogonal Y X. Note: thisis not available when the segment mode is Free asthisissingle
segment editing.
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Befor e Flip Dynamic Segments After Flip Dynamic Segments

—r g -+ g

Adding orthogonal X segment followed by Now adding orthogonal Y segment
orthogonal Y segment. followed by orthogonal X segment.

Flip works for each segment mode as follows:

Orthogonal
Before: X Line followed by Y line.
After: Y Linefollowed by X line.

Angled
Before: Orthogonal line followed by 45 degree line.
After: 45 degree line followed by orthogonal line.

Curved
Before: Orthogonal line followed by 90 degree curve.
After: 90 degree curve followed by orthogonal line.

Free- Not applicable.
And vice-versa

Delete Segment this will delete the current segment back to the previous corner, shortcut key
Backspace.

Online DRC (On-line Design Rule Checking)

Online DRC will constantly monitor the spacing limitations as set in the Technology data during
manua track insertion or track edit, and will prevent spacing error violations being introduced.

To set the Online DRC, ininsert track mode right click and select Online DRC from the menu.
Online DRC will operate either Continuously, meaning as the track is moved close to the
unconnected item the system will prevent tracks from being placed, or On Drop, meaning the Online
Design Rule Checkingis only invoked asthe track is finally connected.

To switch between Continuous and On Drop, select Options from the Tools menu and the Online
DRC tab. Here you may select Continuous and/or On Drop.
Online DRC
Continuous  [Avoids emors during some interactive operations)
On Drop [Check changed data after interactive operations]

Check. Attached Tracks & Wires On Drop
After Edit [Check item after having itz properties edited)

Add Error Marker [to show first ermor]
Check Poured Copper Check Yia In Pad
Check Comp Ta Comp

Pulsonix hasthe facility to Display Clearances around items during track edit mode or full Online
Design Rule Checking to prevent design spacing errors being introduced.



254 Chapter 6 — PCB Design Editor

To set Display Clearances, in insert track mode right click and select Display Clear ances from the
menu. During track insertion as you move close to an unconnected item a warning colour will appear
around the item:

— 1

Display Clearances

shown here —» _:_
€

The orange outline (shown as the lighter ring around the pad) indicates the track is at the boundary
point for placement of unconnected items.

If the track continuesto be placed closer to theitem then the colour will change to red (shown asthe
darker ring around the pad):

<} This pad highlight asin error

-

This clearly indicatesthat the track istoo close to theitem and the spacing limitations as defined in
the Technology have been violated, (fortunately, with the use of bright colours on-screen, thisis
clearer).

Display Clearances

The Display Clear ances parameters may be modified by selecting Options from the Tools menu,
and select Online DRC. With Show Design Rule Clear ance checked the parameter On All [tems
may be checked. Thiswill show a continuous boundary around items in the design indicating the
nearest that a track may be placed without causing adesign rules error.

Within Set Distanceis the minimum distance in units from the item before the warning boundary
colour comes on. Alternatively, Within Grid Steps will cause the boundary colour to come based on
the number of Grid steps around the item.

The default colour for nearest point is orange and violation of spacing rulesin red. These colours may
also be modified by going to the Setup menu and Colours. Under the Highlights tab are shown the
colours for Clearances and Online DRC.

Push Mode

Track pushing is available on this menu. The settings for pushing are defined in the Options dialog
and Edit Track page.

Track Pushing

Spring Back Push Vias
Pull Tight Plough
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ChangeGrids

The track grid may be defined by selecting Grids from the Setup menu. Select Tracks from the drop
down list, here the track grid size may be determined. During insert track mode, the track will snap to
agrid point defined by this Track grid, or to Gridless or Working Grid if switched.

Changingto Gridless

At any point in the track insertion process you may switch to gridless routing by right mouse clicking
and selecting Change Grid from the menu. Y ou then have the choice to switch to Gridless, Working
Grid, or back to the predefined Track grid.

Use Mo Grid Shift-+M

Display Clearance
ALY Use Working Grid — Shift+w

Push Tracks
Use Track Grid
Change Grid >|

Use <¥iax Grid

Use <Component = arid

Use <Testpaint = Grid

Display Grids ]
Bl arid step...
B arids... b+

Options available by selecting a track segment

These features are available when atrack segment is selected (selected and not being moved or
edited). The picture below shows the full context menu broken into two haves.

Select »
! "{- Trim or Extend Segment
Edit 3
Arc L4
% Cross Probe
A Edit Mire
|
= Move Auko Correct Track
= i —
¥ | Type Coordinate... = _J)K Auto Mitre Selection
¥ Type Offset... Shift+= 2 Unmitre Selection
& Lock T+ Smooth Selected Tracks
Change Layer... L A Pull Tight Selection
Change Style... 3 ofa| Fatten/Neck Selection
Net » Ay Serpentine Selected Seqments

Use Default TrackVia Style
Auko Weld Selection
Unroute Track Segments u
Add Corner
Uniroute Track Path
Mitre Corner

Fillet Carner Highlight Selection
Unimitre Corner Add To Favourites
Edit Segnient Properties... I

The Select option displays a number of Selection and De-selection options as well as Select Next and
Select Previous. Thiswill alow you to select the next item under the current cursor position,
likewise, will dlow you to select the Previousitem. Thisis used when the cursor is above a number
of connectionsin atight area.

The Edit option opens to the standard Cut, Copy, Paste and Duplicate options.

M ove will put you into Move mode. The segment can be moved until the mouse button is clicked,
this will release the segment in its new position.
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L ock/Unlock

This provides the ability to fix atrack segment in place so that it cannot be moved. A lock status will
also disable other functions being performed on it until Unlocked, e.g. M ove, Edit, Auto Routing,
Optimise or Deleted etc.

Net>> will reveal the options Change Net, Split Net, Mark Net, Optimise Selected Nets, Unroute
Selected Nets and Route Selected. Split Net is discussed in more detail in the section bel ow,
Managing PCB Nets.

Edit Segment - once the track has been added you can double-click on it or use the Edit Segment
mode to route it.

Arc>> there are several modes where the selected segment can be edit to create an arc. There are
predefined options and options to alow the Radius or Diameter to be entered.

Remove From Net is used to remove any connections from the selected net.

Show Net Name this displays the net name on the selected net. The Style of the text used for the net
name can be changed once displayed by selecting it and pressing the S key for Style.

Optimise Selected Netswill optimise the selected net only as a‘ one-off’ operation.
Unroute Selected Netswill unroute the selected net back to a connection.

Route Sdected will automatically route the selected net. This option is only available if the Auto
Route option isinstalled.

Unroute Track Segments

Thiswill only unroute the current sel ected track segments. This option isaway of controlling the
amount of unrouting or the selection of unrouting to be done.

Unroute Track Path

Thiswill only unroute the current selected track path. Again, this option isaway of controlling the
amount of unrouting or the selection of unrouting to be done.

Properties displays the characteristics of the Track, Net and Net Attribute. Y ou can have any number
of net attributes that can hold characteristics for other purposes, e.g. routing, simulation or Guard
Spacings for additional spacing clearances on that net.

Options available by Editing a track segment

There are some options only availabl e during the Editing of existing tracks.

Disconnect End Track this option will enable you to remove the track from one e ectrical item and
connect it to ancther. If thisis the only connection point to that item, theitem will become isolate

from the net.

Rever se Editing Direction thisis used to swap the direction of the segment you are currently editing
from the shape.

Before Rever se Direction After Reverse Direction

— — —r -

Editing from the square pad to theround pad.  Now editing from the opposite direction
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Miscellaneous items associated with editing tracks
When aitem shows a butterfly connection marker thisis an indicator that that item can only be

connected to a power plane (that uses the same net name) using avia.
% 4

) | ] |
3 4

Typically a surface mounted pad, as shown above, will contain these markers if a connection to the
power planeis required. These would normally be routed using ‘ stub’ routes.
Adding Stub Routes

Stub routes are small track segments that stem out of a surface mounted pad, although they can
emanate from any electrica item Generally, they are used to connect to a power planelayer but can
also be used on dense designs where a short track isrequired to exit the surface mount pad to make
more space for other tracks and vias.

% %
; | ¢ |

} !

The picture above illustrates how short track segments are extended from the surface mount pads and
connect directly to aviathat in-turn connects to the power plane (assuming that the net name and
power plane net name are the same).

P Toadd stub routesfor connection to a power plane

If you have lots of stub routes to do then change the default setting of the Track Editing Double
Click Operation option under the Options dialog, Edit Track. You can make the default double
click setting to be Finish On Via.

v Show Lonnection to Mearest [
Double Click Operation

+ Complete Track
™ Finish Here

(™ Finish On Via
" Swap Layer

1. Edit the connection from the surface mount pad that you wish to create into a stub route. Y ou can
alsoinsert atrack from the pad to start, if using this method.

2. Drag the mouse out of the pad to draw a small track segment, click once to confirm the segment
or add a corner.

Cb

1

I
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3. Double-click the mouseto add avia

qj

P 1]

!

4. You are exited from this option and the stub with viais added.
T

I

}

P Toadd stub routesto connect to other layers

1. Edit the connection from the surface mount pad that you wish to create into a stub route. Y ou
can aso I nsert atrack from the pad to start, if using this method.

2. Drag the mouse out of the pad to draw asmall track segment, click once to confirm the segment
or add acorner.

w

Right click and select Change Layer, or click <L> to Change Layer.

e

Select the required layer and click OK or <Enter> to accept the default layer change, this layer
will be your default swap layer.

5. You can now continue routing on the new layer.

Adding additional vias to tracks

Once the track has been added you can add additional viasto it without changing the layer for the
track segment. This could be used if a power track also requires multiple entry points, using vias, to a
power plane even though it isrouted fully. This method can aso be used for copper areas or suchlike
but will be discussed in context in the section on Inserting Copper.

P Toadd additional viasto tracks

1. Fromthelnsert menu select Insert Via. Thiswill present you with a free standing viathat can
be placed on the track.

2. The Viacan be positioned anywhere until released. Once released it is truly connected to the
track and will move if the track is moved.

uhin
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Changing via sizes and via spans

Once avia has been added to the design its style or layer span can be changed to something other than
that that is specified in the Net Class.

Both the style and layer span of the via can be changed using through the Pr operties dia og.

P Tochangethevia style and layer span
1. Select theviaor any number of vias.

2. Select Propertiesfrom the context menu, alternatively select the via and press <I> (for
Properties).

5| Properties: Via - Via = @
Vi |Test |Met | Net Attributes

Position: 13500.0 18275.0 Locked
Angle: 0.0

Layer Span:  <Through Hole> -

Type: Through Hole

Allow Automatic Changes:
Delete if not Routed Reduce Layer Span

ia Style:
Mame: Via (60) -
Width: 60.0 Shape: Round -
0.0 Dill: 320 1d:
/| Plated
Power Plane Connection:  Default ™

The Layer Span list box is used to choose between al of the suitable layer spans defined in the
Technology dialog. A layer spanisavailableinthelist if it includes the connected span of the
selected via

Allow Automatic Changes - Normally, just as vias are automaticaly added by layer changes, they
can be deleted by swapping layers of attached tracks back so that they are no longer required. You
can stop this deletion from happening by unchecking the Delete If Not Routed switch. Thiswill lock
the viafrom automatic deletion.

Similarly, if you have multiple layer spans defined in your technology, vias will have their layer span
automatically reduced if possibleto the 'best fit' span. This again will happen with atrack layer
change. To stop this from happening uncheck the Reduce Layer Span switch.

The Via Styleisused if you want to change pad style of the Via You can change it to ancther
predefined Pad Style by selecting one from the Name drop down list.

Y ou can dternatively change it to a new Pad Style by defining alternative parameters. This can be
done by changing the Width and or Length, or the Drill size, or by changing the Shape drop down
list. If there is no Pad Style to match these parameters then anew Pad Style will be added with the
name that you want to call it.
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Track Breakouts (Fanouts)

Breakouts (fanouts as they also called) are used to create predefined or potentia track patterns for use
where the pads are restricted on a Footprint. Typically these patterns would be used whererouting is
very dense on a surface mounted device, and where *human’ intervention is the most sensible option.
The breakout patterns are more suited to designs where automatic routing will take place. They often
give the router more sol utions to what may appear a‘fixed' option. For instance on a surface mounted
QFP where all the pads are on one side of the design, by using breakouts and breakout vias, the pins
then become bletoall layersif the vias are defined as <Through-Hole>.

vt TQTQTOT

pivom

Breakouts can be used on SMD and through-hol e pads.

In Pulsonix, breakouts are generated and stored in the Footprint definition. This means that the
definition aways knows about the breakout and can apply or reapply the original breakout pattern at
any time.

ToToTol
TITTIY
A11111)
1otelel

The process of using breakouts
The ‘flow’ for using breakoutsis as follows:

e Create the breakout pattern in the footprint using the Footprint editor and saveit.
e |nthe PCB design the breakout guide will be displayed.

e FEither edit atrack/connection to the breakout that will be alegal finishing point and will be
shown as node point on the net. The breakout automatically gets converted to atrack, or;

e  Select the breakout or Component and from the context menu select Hide Breakout or Convert
Breakout To Track.

Breakouts in the Design

Once a Footprint is used in a design, the breakout is a self-contained item, at this point it is not atrack
or viabut a‘guide to thefina track pattern when connected.

For breakouts to work the pads to which they are attached must be on a net. If asingle (or multiple)
breakout isrequired on an unconnected pad then the pad must have a net name. A single pin net name
can be assigned in the Schematic design so that the Synchroni se Designs option doesn't rip out any
single pin net in the PCB.

To differentiate breakouts from ‘normal’ vias or tracks they have their own colour dotsin the
Colours dialog. Under the Vias tab you have Breakout (vias) asalLayer Span, and under the Track
tab, you have Comp Breakouts. By default in the supplied Technology files these items have their
own colours so they are visible when tracks and vias are used in a design.

To use breakouts that exist on Footprints you have anumber of options, all available on the context
menu for selected Foatprint entities: on a selected Component(s), on individua pads on a Component
that have breakouts and on the whole design (but the design must have breakouts on at least one
Component): Hide Breakouts, Show Breakouts, Convert Breakouts To Tracks. .
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Hide and Show Breakout will alow the breakout to be hidden or shown on a Component. If the
breakout has aready been converted to atrack it can till be shown even though it may be redundant.

U1 TQTQTQT
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The exampl e above shows atrack that has been connected to a breakout. The breakout has been
converted to atrack and the breakout viaremoved. Automatically the breakout is switched to
‘hidden’. If you need to see the breakout pattern, for confirmation purposes of its origind direction
for example, you can then select the pad and from the context menu select Show Breakout.

P
GRS

The exampl e above shows one side of the IC routed to the pads without using the breakouts. One pad
has no connection and still shows the breakout.

U1

NJuiin

The exampl e above shows the whole Component with the breakouts hidden. Connections can till be
seen to the Component, as these must still be routed.

If converted to atrack or if the breakout is left unrouted, you can select Remove Redundant
Breakout Tracks to remove them.

If atrack is completely unrouted thus also removing the breakout path, the breakout can be
‘regenerated’ by right clicking on the pad and sel ecting Show Breakouts.

While editing a connection that i s attached to a pad with a visible breakout, if abreakout is at the end
of the connection you have picked, aninitia track will be created from the breakout.

If abreakout is at the other end of the connection, the connection will bere-drawn to end at the end of
the breakout. Using Complete As Track option in this situation will use the breakout path for its
completed track.
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Also, double click in select mode on avisible breakout in a PCB design will add a new track that uses
the breakout path from the selected point back to its pad. You will then bein Insert Track modeto
complete the track.

Plotting breakouts

Y ou cannot output breakouts directly through the CAM Plot option, they must be converted to tracks
and viasfirst.

Using the AutoDim option

The Dim Other Layers option isonly relevant to layered designsin PCB, and as a consequence of
using Fast Redraw, making it feasible to draw the layers other than the current layer in dimmed
colours. This makes it much easier to see obstacles on the current layer, but a the same time, not
losing sight of items on other layers. Selecting the All Dim in One Colour option means dl the other
layers dimmed are one colour and not their layer-dimmed colours.

To switch this option on, select the Dim Other Layer s check box from the Options dialog and
Display tab. Y ou must aso have switched on, Fast Redraw and Draw Current Layer On Top so
that Dim Other Layersisavailable.

Options - Display

% Display Fast Redraw
Edit Track ) Schematic
Edit Shape
File Extensions /I PCB
Find | Draw in Layer Order
General | Draw Cumrent Layer On Top
Interaction ¥ Dim Other Layers

Move | All Dim in One Colour

Macros

Unrouting Tracks

Y ou may sometimes have a requirement to unroute part or al of the design. Unrouting is the process
of removing tracks back to their connection or net paths. Pulsonix contains anumber of optionsthat
allow varying levels of unroute to be accomplished.

The Unroute Nets option is available through the Tools menu. The three options available control the
amount of unrouting allowed.

All Netsis used to unroute al netsin the design regardless of any nets aready sel ected.

Browse displays the browse dia og for anet selection. Individual nets can be selected by using the
pick and Ctrl-Shift pick methods.

Selected Nets will enable you to choose the tracks to be unrouted from the design. Y ou can choose
single or multipletracks or individual track segments.

The Delete key from the keyboard can also be used to unroute tracks but is not recommended.

The Unroute Track Segment and Unroute Track Path options are aso available from the context
menu when anet is selected.
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Using Shapes and Cutouts

Shapes

Shapes are used in Pulsonix for anumber of design items. For ease of use and clarity, the shape types
have been separated into their own options. This makes the selection for the tool and the
characteristics of the shape easier to understand when adding to the design.

Shape Types

Y ou can add shapes for:

e Board

e Copper

e Documentation (shapes)

® Areas

e  Copper Pouring (Templates)
Shape Properties

For each of the shapes there are propertiesthat giveit its characteristics. All shapes can be Open or
Closed and Filled or Unfilled (unless shown otherwise below) in addition to unique properties:

Board — Used on <Through Board> layers (or specific layers or layer spansif you have the Advanced
Technology option), cannot be an Open shape, Filled or Hatched.

Copper —Used on €electrical layers, can be Hatched and can have aNet Name.
Shape — Used on non-electrical layers, can be Hatched.

Area— Used on any electrical layer and layers of <Through Board>, <Top Side> & <Bottom Side>,
(or specific layers or layer spansif you have the Advanced Technology option), cannot be an Open
shape, can be Hatched, al'so has Keep InfKeep Out characteristics for Copper, Tracks, Vias, Micro-
vias, Testpoints and components.

Template— Used on electrical layers, cannot be an Open shape, can be Hatched, can have a Net
Name, used for pouring copper into.

All shapes (except Open shapes) can aso have a cutouts inserted into them. Cutouts are discussed in
more detail later on in this section.

The Shapes Available

There are different types of shapes available and others can be made from these:

e Polygon

e Rectangle and Square
e Circle

e Triangle

e (Straight) Line
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Each shapeis access from the Insert menu under their respective shape types. The example dialog
below shows the I nsert Copper shape sub-menu but not al Insert Shape did ogs are the same format:

Palyaon
Reckangle
Circle
Triangle

Line

E | Vv OOd4d

Spiral

From these three shape types you can create any shape required in the design, including straight lines
using Insert Line or an Open Polygon shape. Each of the different types of Shapesisalso available as
shortcut commands and as buttons for the toolbar. A basic shape toolbar containing a selection of the
most used toolsis supplied by default although this can be modified to suite your requirements.

Shape Styles
Shape styles are defined on the Design Settings dialog under Defaults.

For each shape type (Area, Board, Copper, Doc Shape and Template) its default status as added to the
design can be determined using the shape selection. The dialog above shows the Copper defaults.
Copper isthe most complete shape in terms of what can be predefined with the other shapes using
some of these choices under their own default.

Each shapes default Layer can be defined. For each of the shape types the layers alowed will be
relative to the type of shape being added, e.g. Board can only be added to <Through Board> layers,
Doc Shape only added to Documentation |ayers etc.

When the shape is added, the default Style of the shape added can be selected using Line Style. This
can be changed during or after the shape is added.

Some shapes can be an Open shape. This means that the Closed button would not be checked. If the
shape cannot be Open, the Closed button will be greyed out and checked.

The exampl e above shows an Open shape where the start and end point don’t coincide.

Shape doesn’t ‘finish’ and
doesn’'t have a Closed status

Note: Having a start and end position coincident isn’'t enough to make this a closed shape. The shape
must also have a‘Closed’ status aswell.

If the shape was Closed it would look like this where the outline would be one continuous shape:
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If a shapeis defined as Closed, it can also be Filled and Hatched, but it cannot be Open and
Filled/Hatched. Likewise, a shape cannot be Unfilled and Hatched.

Cutout

Filled Shape

A Filled shape could also have any number of cutouts added toit. Cutouts are discussed further onin
this section.

Solid or Hatched Filling might be used give a shape more emphasis or in the case of Copper for
specific eectrical purposes.

Hatched Cross Hatched

The style of the Hatching can be defined using styles setup in the Technology diaog under Hatch
Style. The style can be Hatched or Cross Hatched.

Inserting Shapes

P Toinsert a shape

1. Onthelnsert menu, select I nsert Shape then select the shape asrequired. The shape may then
be created in the design.

2. For aRectangle or Circle drag the mouse to create the required size. For a Polygon, single click
to start, single click at each corner point required and double click to finish.

3. If Inserting a Rectangle but a Squar eisrequired, right click and select Square.

Cancel Edit Rectangle
2 Type Coordinate... =

43| Type Offset... Shift+=
Change Layer... L
Change Style... 3
Filed Shape
Square
Define From Centre
Snap To Ikem

online DRC 1

Display Clearance

Change Grid 3
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4. During Insert Rectangle and Circle, you can use the Define From Centre option on the context
menu to drag the shape from the centre rather than the edge.

5. During Insert Triangle you can create atriangle in anumber of modes; Free M ovement allows
uneven lengths of sides, the Equilateral Triangle mode alows dl sides to be equalised. After
thefirst corner has been added, the context menu displays the following options:

Cancel Edit Triangle

Finish Here

=X

Type Coordinate. .. =
4% Type Offset... shift+=

Change Layer... L
Change Style... 5
Filled Shape

Free Movement

Equilateral Triangle

Snap To Ikem

Change Grid 3

6. Using this mode you can create a proper triangle without cal culating the angles and side lengths
to make the correctly formed triangle. After the first side has been added, Orthogonal mode
snaps the moving segment side to a 90 degree triangle or to the centre to create two other equal
sides of the triangle with a 45 degree angle. With the triangle corner dynamic, aright click will
enable the triangl e to be snapped into the Equilateral Triangle mode to fix this corner.

7. At anytimeyou can right click and select an option from the menu. Each of theseis discussed
below.

Shapes and the Technology dialog
The Technology dialog is used to initidly create the styles used for the shapes and their defaullts.

Layers, theLayer Classand Layer Type determine which layer the shape will be used on,
depending on the layer type is selected: Construction, Electrical, Documentation and Non-Electrical.
Only particular shape types will be allowed on these layers when added to the design.

Line Styles definesthe overall outline width of the shape and the thickness of the hatch lines when
used in Hatch styles. The Line Style entry contains a singl e thickness value in the current design units
and a style namefor theline.

Y ou can dso make line styles dotted and dashed and various combinations as well assolid. This
applies to doc shapes and unconnected copper. There are various dot and dash line styles available -
dotted, dashed, dot/dash, and user defined dot/dash spacing. Each of the standard line stylesis
available from adrop down list.

Properties: Doc Shape - Line Style = @
- Shape | Line Style | Component I Comp Attributes

Style: b
Width: 150

Line Pattem
Long & Short Dashed -

Gap: 300

Dash: 120.0 Dash2: 30.0
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The diagram below shows how the entries in the dia og relate to the actual dashes and gaps produced
inthedesign.

D T s
|j| || |
Gap Dash Dash?

Hatch Styleswill define the Hatch style and whether it is Hatched or Cross-Hatched. The line style
used to create Hatch or Cross-Hatch will be the line style used to define the shape outline.

Name | Angle Coverage (%) | Cross Hatched | Width Percent| Offset Percent
Cross Hatched 450 50 100.00 0.00
Hatched 45.0 50 [ 100.00 0.00
Hatchcode 30/20 : 80.0 10 100.00 0.00
FigureHatching 50.0 16 100,00 0.00
LowCoverage 45.0 50 50.00 20.00

The entry defines the Name of the Hatch Style, the Hatch Angle in degrees, the Cover age %
meaning the percentage of copper that will bein the copper filled area using this style, and whether
the style is Hatch or Cross Hatched.

Note: By defining the Coverage % and Width %, thiswill enable you to more accurately determine
how much copper iseft on thefinished board after etching.

Shape Selection and Move

Individual shape segments can be selected smply by selecting them. If you wish to select the whole
shape however, you must select the shape while pressing the Shift key. Thiswill then select the
compl ete shape ready for moving or editing.

If you wish to Move the compl ete shape, you should select the shape while holding the Shift key. The
shape will now be dynamic on the end of the cursor ready for positioning.

Modifying Shapes

After inserting a shape it may be edited simply by clicking on the segment. If the shapeisarectangle
or polygon, you can drag the segment to the new position. If the shapeisacircle, then you cannot
drag the shapeto edit it, dragging acircle will only move it. Instead, double-click the circle outline
and drag it to change its shape.

P Toadd an arc to a segment

1. Toaddanarcinto astraight line segment, select the segment and right click. From the context
menu select the Ar ¢ option.

Edit Segment

"{- Trim or Extend Segment

| Arc '| To Line

#y Highlight Selection Angle 45

ST Insert Attribute. ., Shift-+A Gz e

31 add To Favourites Angle 150

& properties... 1 Enter Radius...
Enter Diameter...
Enter Angle...
O+ Edit

2. From the menu, select the option required to create the arc.
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P To edit theend of a straight line segment

1. If youwishto edit the end of astraight line segment to increase its length or add additional
corners for example, you can still double-click on theline but must select its end point.

2. If you select the end point thiswill beindicated with asmall circle. From this you can move the
end segment by dragging it.

(P

While editing the segment you can use options available from the context menu.

Changing the Style of the shape

At any time during the addition of the shape or after it has been added, the style used can be changed.
This means that the Line Style, Closed/Open status, Filled/Unfilled style and its Hatch/Cross-Hatch

style can be changed. In addition to these styles, the shapes Rotation, Mirror status Lock status and
Layer can al be changed.

Rotation is carried out about the shapes Start/End origin using one step rotation.

Mirror iscarried out about the Start/End point origin axis.
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When awhole shape is selected (using Shift-pick to select it), pick an option from the context menu.
The menu below is displayed when a documentation shape is sel ected:

Select 4
Edit »

Cross Probe

Move

Type Coordinate. .. =
Type Offset, .. Shift+=
Lock

m % <« 0n 3

Change Layer... L
Change Style... 5
Change Shape Type...

Resize Shape...
Add Corner
Edit Segrent
"i— Trim or Extend Segment
Arc 3

Highlight Selection
Insert Attribute... Shift+4

B2

Add To Favourites

Properties... I

The M ove option can be used as an dternative to using Shift select on the shape.

Edit Segment will have the same effect as double-clicking on the shape.

If thelineis edited rather than selected, slightly different options are avail able but in the most they are
the same. You get Closed Shape (for an open shape or line segment), Editing Options and Change

Segments.

As well as selecting options from the menu directly, the Properties option will display a dialog from
where you can change all aspects for the shape selected.

7| Properties: Doc Shape - Shape

| Segment ! Shape | Line Style I Doc Shape Attributes

===

Layer: Silkscreen Top

V] Closed  [V] Filled | Locked
| Hatched
Cross Hatched
V] Own Colour
/| Fill Colour
- | —

2 Segments in Selected Shape Outline

Some shape types a so have their Own Colour selection to help more easily identify specific shape
items. Use this carefully as it may well lead to confusion if selected over the standard colours set in

the Colour sdialog.
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P Tochangetheline style

1. Selecttheline or shape. You can right click and select Change Style from the menu (keyboard
shortcut S), or right click and use Properties (shortcut 1).

2. When the Change Style didog is displayed you can sdect a Style from the drop down list box or
type in the width required.

Line Style =
Style: -
fidth: 50.0
Line Pattern
Long & Short Dashed - |
Gap:  100.0
Dash, 4000 Dashz: 100.0
[ (] 8 ] | Cancel |

3. If you type in the width required, when you press OK you will be asked to confirm the new
default style nameif it doesn’t already exist in the Technol ogy.

4. If changing the style of the lineto athicker width, be aware that the thicknessis added around the
centre line of the shape, effectively making the shape bigger. If changed on eectrica layers, you
should run a Design Rules Check to ensure that the shape till has enough space around it.

P To change the shape layer

1. Selecttheline or shape. You canright click and select Change Layer from the context menu
(keyboard shortcut <L >), or right click and use Properties.

2. When the Change Layer dialog is displayed you can select a new layer from the drop down list

box.
Change Layer @
Old Layer: <Through Board:
Mew Laver:  <Through Board: -
[ ak. ] | Cancel |

3. PressOK to confirm thelayer change.

4. You should run a Design Rules Check to ensure that by changing the layer, you have not created
any errors.

Design Rules Checking Shapes

Shapes placed on €electrical layers have their own Spacing rules defined in the Technology dialog and
should be Design Rules Checked along with all other eectrica items on these layers. Shapes on non-
electrical layers are ignored. This can be done as part of your Design Rules Checking process.
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Copying and Growing Shapes

In Pulsonix, shapes can be duplicated, copied to another shape type, or duplicated and grown/reduced.
Detail has been provided below on how to perform these tasks.

Duplication of shapes may be required the same shape exists multiple times, e.g. corner cropping
markers defined using copper shapes on the four corners of aboard.

Duplicating a shape
To duplicate a shapeis straightforward. Any shape can be copied in Pulsonix and pasted back into the
design. Thereisalso a Duplicate option that doesthe Copy/Paste for you. Where Duplicateis
described below, you can aso substitute this for a Copy (<Ctrl-C>) and Paste (<Ctrl-V>), but one
key sequence to Duplicate (<Ctrl-D>) is quicker.

P Toduplicate a shape
1. Shift click to sdect al of the shape to be copied. <Ctrl-D> to duplicate.

2. The copied shape will appear on top of the existing shape and on the cursor ready for positioning
as required.

3. Whilethe shapeis on the end of the cursor, right click to obtain the context menu if you wish to
change its properties.

Copying and changing the shape type

If you wish to copy an existing shape but then change its shape type you can use another method.

P Toduplicate a shape
1. Shift click to sdect all of the shape to be copied. Press <Ctrl-D> to duplicate.
2. Select Insert Shape from the Insert menu and press <Ctrl-V> to Paste.
3. The copied shape will appear on the cursor ready for positioning as required.

Because you have put a copy of the shape into the clipboard, once you then select an I nsert Shape
operation, this shape (but only the shape outline) will be pasted into the design taking on the new
shape’s default properties.
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For example, you could copy a Board Outline shape, and paste it back into the design as an Area
shape. Moving on from this technique, you could also paste it back into the design and shrink or grow
the shape so that it is an exact copy, a different shape type and smaller!

Resizing shapes

Pulsonix hasthe ability to grow and shrink shapes. Provided the whole shapeis sdected the Resize

Shape option can be used (this option is a so used to shrink shapes using negative numbers[-20] ).
P Toresizeashape

1. Shift click to select the whole shape.

2. Right click and sdect Resize from the menu.

Resize Shape @

Cancel

Grow shape by 20.00

3. Fromthe Grow Shape diaog, type inthe size to grow the shape by. A negative number will
reduce theitemin size (e.g. —20).

The Resize option is available at any time when a whole shape is being added to the design, Pasted,
Duplicated or Moved.

Below is an example of an instance where an exact replica of the board outline might be required but
with additional manufacturing clearances allowing for board cropping.
P To create atemplate within the board outline

The description below combines some of the techniques described previously as aworking example
for creating a Copper Pour Template within the board outline. It will leave a consistent gap from the
copper to the edge of the board boundary even when the board profileis an odd shape.

The diagram below shows the original board outline that was started with:

—

Shift click on the board outline to select the whol e shape.
Press <Ctrl-C> to copy.
Select Insert Template from the Insert menu

Press <Ctrl-V> to Paste. The board outline will be copied asa Template.

o > wDdRE

From the context menu, select Resize. By using a minus sign before the size, the Template will
reduce in size consistently leaving a boundary gap to the required distance.

6. Position the Template and release.
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Areas

The example below shows how it would look when reduced in size to create a boundary gap.

e

The Properties of the Template would be as defined in the Options didog for Template Defaults.

Using Shapes in Footprints

Shapes can a so be used when creating Footprintsin the library. Footprints can contain Copper,
Shapes, Areas and Cutouts. More details about Footprints can be found in the Chapter on Library

Management Tools.

Area shapes can be added to your design or to a Footprint definition in the library. An area added to
the design could be used for examplefor Keep In or Out of items such as Copper, Copper Pour,
Drill, Tracks, Vias or Components. You could aso use an areato act asaBoard Cutout within an
existing Board outline. If using the Advanced Technol ogy option, this could also be used across a
defined Layer Span to act as a Cavity within a Board stack.

| Properties: Area - Area

Name
Keep In/Out
Tracks Unrestricted
\ias Unrestricted
Testpoints Unrestricted

Component Pads  Unrestricted

Components Unrestricted

Power Planes

Copper Pour Avoid

Power Plane Avoid

Altemative Thermal Gap

| Segment I Shape I Line Style | Area |Area Attributes

Owermide Within Area

Board Cutout

Use in Footprint Rules

Design Exents

Copper Keep Out
Drill Keep Out

Set All Keep Out

Plated Cutout

Another use of an Areais for defining a specific region for overriding Spacing rules and Net Class
Rules. You may use this for example under BGA to provide you with tighter Viato Pad spacing rules
where small vias are used on the end of short stub route breakouts.
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Footprint Areas

When using an Area within a Footprint in the Library, you have additional parametersthat you can
specify.

These define the area use within the footprint; Placement Clearance, Body and M odel Placement.

An area nominated to be aPlacement Clear ance area, defines the area required around the
component. For example, you may reguire a space a ong the sides of the component to allow for the
jaws of a placement machine. The body area of another component cannot overlap with this
Clearance area. Clearance areas may overlap aslong asthe body areas arelegal .

The Body isthe actua physical body of the component and is used to determine if something (such as
atestpoint) is underneath the component. Check this box to specify the areaas a Body. This area (or
areas) is used in the automatic placement of components and for checking the component to
component spacing. Therules are applied such that neither abody, nor a Placement Clearance area, of
another component may overlap abody. Also, Body areas must be at least the Component to
Component spacing apart. If no Body or Clearance areas are defined, the bounding box of any
documentation (e.g. silkscreen) shapesis used.

Use the Area Height box to specify the height of the component body. This height will be usedin
checking against component keep out areas. Note: if no units are added to the end of the height value,
it will use the units of the design when used.

An areamarked asaM ode Placement areais used for aigning STEP models when producing STEP
output or displaying a STEP Preview. Therelative height and width of the areaiis used to determine
the correct orientation of the STEP model with respect to the overall height and width of the footprint.

7| Properties: Area - Area = @

| Segment I Shape I Line Style ! Area | Area Aftributes

Name:; Design Exents
Keep In/Out
Copper Keep Out
Tracks Unrestricted  + Drill Keep Out
ias Unrestricted
Testpoints Unrestricted

Component Pads  Unrestricted

Components Keep Out v| If Higher Than:  2.5mm

| Set All Keep Out |
Power Planes Board Cutout
Copper Pour Avoid Plated Cutout
Power Plane Avoid Ovemide Within Area
Altemative Themal Gap Track and Via Styles.

Class to Class Spacings

Use in Footprint Rules

Component
/| Placement Clearance
7] Body Body Height: 1.41mm
Model Placement
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Merging Shapes

Merge Existing Shapes

Y ou can merge a set of selected shapes using the M er ge Shapes command (also see I nsert Merge
below). Shapes must be Closed in order for them to be accepted for merging.

Select 3
Edit »

Cross Probe

Mave

Type Coordinate... =
Type Offset.., Shift+=
Rotabe By 00 R

o 7 5% o O @3

Rotate One Step AR
00 Mirror M
B Lock

GEroup 3

[ werge Shapes

<& Insert Attribute. . Shift-+4
Propertiss.., I

Add two shapesto the Select both shapes and select Merge Shapes  The two shapes are
design. from the context menu. merged as one.

Insert Cutout
Adding a cutout removes the cutout shape from the outline if they intersect.

Once the shapeis drawn, select Insert Cutout. Select  The resulting shape is now minus the
the shape. Draw the cutout starting outside the shape.  shape ‘ cutout’.
Draw ‘across theinitia shape and finish.

Insert Merge

A set of commands alows you to add a new shape to be merged with an existing shape. The function
issmilar to Add Cutout, except the shapeis added rather than removed.

Cutouts

Cutouts are used within a shape to define an area or void within that shape. Other options within
Pulsonix understand the difference between shapes and cutout shapes within them, thisis particularly
important when arouter needs to avoid this cutout and not route across it for example. Cutouts aso
know the shape they belong to and will move to with the shape if the shape is moved.
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The rules for using Cutouts

Cutouts can be used on al eectrica and documentation shapes provided they are a Closed shape. The
cutout shape can protrude outside the shape in which it exists but will become a‘removed’ shape not
acutout, like in the example bel ow.

P Toinsert acutout
1. Onthelnsert menu, click Insert Cutout
Click the shape for which to add the cutout.
The shape will highlight and the required shape may then be created within the ‘host’ shape.

A WD

If you attempt to release the shapein anillegal position, awarning dialog will be displayed and
the shape will not be released.

Board Cutouts

Board Cutouts

A Board Cutout is available to be used to add a separate cutout within aboard (using the I nsert
Cutout option). Thiswill be treated differently; it cannot be routed over (with a DRC error), it cannot
have copper poured over it and cannot have components placed in it.

This style of cutouts uses the same plate/not plated status and is detailed to the manufacturer when he
receives manufacturing notes.

The display of these Boar d Cutoutsisdefined inthe Layer Class page of the Technology diaog.
Edit Layer Class (3]

Class Mame:  Aszembly

Layer Type:  Mon-Electrical - [] Essential For Manufacture

Pad Oversize: Min Undersized Pad:

@ Absolute Size
0o _ il
(") Percent of Pad Size -

Pad Types: Pad Condition: Areas Visible
LComponent Pads Surface Mount Component
Doc Symbol Pads Through Hole: Body
Bond Pads Plated Clearance
Ere= Pads Mon Plated Others
Mounting Holes [ Only If Testpaint )
Comp Mount Holes Design

|| Exception Ornly

iaz Board Cutouts
Micro-vias Draw/Plot Appearance Unplated
Pad Land Plated

Break Shapes [ Drill Hole
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Board Cutout Areas

Y ou also have Boar d Cutout Areaswhich can be added as required, these are added using | nsert
Area. Thisisparticularly useful if the cutout in a board needs to be processed in a different manner,
such as plated or punched or routed. This areatypeisaso availablein Footprints for component
based specific cutouts for example. A Board Cutout can be defined as Plated or left unchecked, as

not plated.

Once added to the design, Properties of an Area can be modified as Boar d Cutout and then Plated
or not Plated (by leaving it unchecked).

Fower Planes
Copper Pour Avoid

Inserting Copper

Board Cutout
Flated Cutout

(1

The copper facility in Pulsonix allows areas or shapes to be added to electrica layers that can

subsequently appear on the find plots, and hence PCBs.

The Insert Copper option is used to add these copper items regardless of their shape. Thistype of
shape might be used for cropping markers on the edge of the board or specific sized shapes. If the
shape is required on anon-electrica layer the I nsert Shape option should be used.

Note: Insert Copper is not Copper Pour and does not automatically create voids around Component
pads, tracks, etc. For this type of copper, you should use the Copper Pour option. Refer to the next
section Templates and Copper Pour.

Copper shapes can be defined as Open or Closed and Filled or Unfilled, used on any electrica layers,
can be Hatched or Cross-Hatched and can have aNet Name.

The use of Shapes and Cutouts has been described extensively in the previous section. This section
detail s specifics of Copper shapes.

Setting up the Technology dialog

Copper line styles are defined in the Technology dialog under Line Styles.

23 Spacing Rules

Design Level

Met Class Level

Match Pair Level

Check Spacing Val
29 Styles

Hatch

¥
Pad

Tant

Technology [] - Styles - Line Styles

Name

| width

Line Pattern

Areas

1.0

Solid

<Thermal Relief Spokes=

5.0

Solid

Component Outlines

a0

Solid

<|=<|<|=

Board

1000

Solid

LineStyled

15.0

Solid

LineStyle3

16.0

Saolid

LineStyle1

25.0

Solid

LineStyle2

35.0

Solid

% | Component Outline Detail

50.0

Solid

The Width describes the outline line style and is al so used as the line style where Hatch or Cross-
Hatch styles are used on the copper shape.
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Copper Spacing Rules
Copper has its own spacing parameters defined on the Technology diaog under Spacing Rules.

Design

Mounting

Track Pad Via Testpoint
Hole

Copper Text

Design
Track 10.00 10.00 10.00 10.00 10.00 10.00 10.00
Pad 10.00 10.00 10.00 10.00 10.00 10.00 10.00
Via 10.00 10.00 10.00 10.00 10.00 10.00 10.00
Testpoint 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Mounting Hole | 10.00 10.00 10.00 10.00 10.00 10.00 10.00
Copper 10.00 10.00 10.00 10.00 10.00 10.00 10.00
Text 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Board 10.00 10.00 10.00 10.00 10.00 10.00 10.00

All items, Track, Pad, Via, Testpoint, Mounting Hole Text and Board, as well as Copper itself, can be
checked against Copper items within the design.

P Toinsert copper
1. FromtheInsert menu select Insert Copper then create the shape required.

The copper shape can then be created within the design. At any time, right clicking the mouse will
display the context menu from where to select an option.

Changing the Grid

During Insert Copper or Move, you can change the grid on which the copper is positioned. This can
be found on the context menu under Change Grid. Y ou can change between the Use Working Grid
or Gridless (Use No Grid).

On-line DRC and Display Clearance

When added copper shapes, you can select use the On-line Design Rules Checking option, and to
show clearances defined in the Spacing Rules dialog as a visual indicator. Both options provide actua
and visua indicators that the copper shape being added or modified will adhere to the rules defined
and does not violate any other eectrical items. These options are available on the context menu
during Insert Copper or Move.

Add To Net

Copper can be added to any net in the design once the shape has been added. This can be done using
the Add To Net option from the context menu or by using Properties of the copper shape.

Add To Met (wE3m)
Chooze From All Mets In Design:
Met Mame: gnd -
Met Clazs: Ground -
[ 0k ] | Cancel |

This can be used where copper shapes are placed up against another item that aready has a net name.
By giving the copper the same net name, the two items will be associated and will not produce errors.
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Adding vias to copper

Vias can easily be added to copper shapes. These might be required where the copper shape must be
connected to aground plane. The vias providing multiple entry pointsto the plane for EMC shidlding
purposes.

P Toinsert viasinto copper shapes
1. Fromthelnsert menu, select Insert Via.

2. Options from the context menu alow the viato be inserted M ultiple times and to be named using
Change Net.

Cancel Insert Yia

<X

Type Coordinate. .. =

Change Layer Span
Change Style 3
| Change Met Fz <:|
Change Testpaint
|_ ::: Insert Multiple Ttems <:|
Show Finish Markers

Online DRC §

Display Clearance

Change Grid 3

3. If the copper shape already has a Net Name associated with it, you can release the via over the
copper shape and the viawill take on the same net name.

4. If the copper is not named, and subsequently becomes named, you will need to use the Change
Net option on the vias to give them the same net name as the copper.

Pouring Copper and Templates

Copper Pour is used to flood areas of a PCB layout with copper, usually connected to a nominated
signal, typically Ground (GND) or VCC. This facility will then create voids around tracks,
Component pads, vias etc.

If a copper areaisto beinserted without the need for voids around unconnected tracks, components,
pads etc. then the I nsert Copper facility should be used.

The principle of thisfacility isto create a Template areaand ‘pour’ the copper into this area. Different
properties of the copper can be controlled in the Technology under Rules- DFM/DFT tab - Copper
Pour Rules and Ther mal Rules.DFM/DTF Rules tabs in the Technology dialog.

Setting up the Technology dialog

Copper uses its own spacing parameters defined in the Technology didog, under the Spacing Rules
tab as previoudy discussed for Copper. To create the clearances in the copper areait also usesthe
rules defined in the Technology file under Rules- DFM/DFT tab - Copper Pour Rules.
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Copper Pour Rules

Attribute Name Match | Avoid Same| Min Island Jevktidle 'a':d: IESchetiCoprul Hew.
Value et Size is
Remaove Non-Connecting Is Hatched | Hatch Style
<Net Class Name= GND2 [ 2500.00 [] ] ]
<Het Names Sig* ] 2500.00 [] [] []
<Net Hames * [ ] 2500.00 1 L L Delete
Up
Down
Where Used:
Selected.
Al..
Anbute: [ <Met Name> ] O Hatched
- 3 Style:
Match: | MIE: Avoid Same Net: []
Isolated lslands J P
Remove:
take Mon Connecting: o o o
Minimum Island Size

For Copper Pour Rulesyou may determine aspects of the poured copper.

The Minimum Idand Size can be set for individua areas of copper within the design in the current
design units. If agiven area of copper falls below this size then copper will not be placed.

I\ Y
&

The Remove | solated |dands meansthat if it isnot possible to connect an idand to the designated
Net then the island will be deleted.

The two examples below show how isolated areas would be removed.
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Gnd net

Isolated area

Avoid Same Net means that any nets that have already been routed or are copper will be avoided
during pour, provided they are on the same net as the one being poured. If the option is checked,
isolation will beleft around any item on the same net within the pour area.

With *Avoid’ checked off With *Avoid’ checked on

Hatched defines whether the Copper Pour isto be Hatched, and if so, the Style of the Hatch or
Cross-Hatch.
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Thermal Rules

Aftribute Name L Applies To Lo | o= Isolati First § kThe;maI::d e Her.
Value size Type |lsolation irst Spoke| Num .
Gap Spoke Style Angle spokes Min §
=<MNet Class Name= GND ia 0.000 Thermal Pad: 0.254 Assembly Outline 0.0 4 2
<Net Class Name=> Power Via 0.000 Mot Isolated : 0.254 Assembly Outline 0.0 4 2
<Net Class Name> Power Through Hole:0.000 Thermal Pad: 0.254 Copper 10 0.0 4 2 Delete
<MNet Class Name=> Power (Al 0.000 Thermal Pad: 0254 Copper (0.3) 0.0 4 2
<MNet Class Name= * Via 0.000 Mot Isolated : 0254 Assembly Outline 0.0 4 2
<Net Class Name> * Surface Mouri0.000 Thermal Pad: 0.254 Copper (0.3) 0.0 4 2 Up
<Net Class Name> * Through Hole :0.000 Thermal Pad: 0.254 Copper 10 0.0 4 2
<MNet Class Name> = All 0.000 Thermal Pad: 0.254 Copper 4 0.0 4 2 Down
Used Report:
Selected...
Al
< >
Attribute <Net Class Name> vl Number OF Spokes: [ z
Match:  [GND BIES Mirimum Spokes:  [2 |3

Enclosed Pads Only: [] Try Atemative Rotation: [ ]
First Spoke Angle:
Vi Pad Sz n

Connect Type

‘Thermal Pad - |

Orthogonal Spokes: [] Spoke Style
lsolation Gap: Assembly Outine v

This defines the thermal relief size and isolation of any pads within the poured area (Ther mal Pads)
and the copper itself using the Minimum Island Size and whether it is Hatched/Cross-Hatched or not
(Copper Pour).

The Thermal Pads section related to the pads connecting the copper poured area to the nominated
Net name.

For thermal relief you may determine the Isolation Gap, the Spoke Width, the Number of Spokes and
the First Spoke Angle.

Isolation gap  Spoke Width

TheIsolation Gap is the gap between the Pad and Copper connecting to the designated Net. The
Spoke Width isthe small copper strip between the Pad and Copper. The Number Of Spokes
connecting the Pad to Copper can be defined as can the First Spoke Anglein current angle units
(other spokes will be relative to this first spoke).
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The areawill flood with copper leaving an isolation areaaround tracks, pad, vias, connectors, etc.
plus a copper connecting strip through the Thermal Pad to the nominated net.

Setting up Default Values

There is a default style setting for Templatesin the Design Settings did og under the Defaults tab.
Thisis used when Insert Template is selected. The values shown by default exist in the Technology
diaog.

When poured, the Copper areawill use the default val ues taken from the Copper entry on the same
diaog.

Creating a Template

1. FromtheInsert menu, select Insert Template then select the shape type (Polygon, Rectangle or
Circle). Once the appropriate shape type is sel ected then the shape may be created on the design.

This Template may be outside the board outline if copper isto fill the complete board area. Any
Template area outside the board outline will not be poured with copper using this facility. In this
instance, the copper will be poured to within the Copper to Board spacing rules distance inside the
board outline.

Attaching a Net to the Template

Where the poured copper is associated with a net, the net name can be attached to the template prior
to pouring the copper. With a net name attached combined with the Act Poured switch selected, this
will also enable full checking and net Optimisation to the template even if it isn't poured.

The Act Pour ed switch is selected from the Options dia og and I nter action tab.

|| Drag From Pad Uses Sketch Mode
[] Double Click On Pad Uses Sketch Mode

[ Display Strateqy Dialog

when &dding Templates
ActPoured [ Pour On Add

P To attached a net to a template
1. Select the Template and right click, from the menu click Add to Net.
2. Choose the Net Name and Net Class from the dialog presented.
3. PressOK toadd the net.

Pouring Copper

P Topour copper into atemplate
1. Click the Template outline; you don’t need to select the whole shape.

2. From the Utilities menu select Pour Copper. You can a so use the Pour Copper option from the
context menu once the template is sel ected.

3. The Template areawill fill with copper |eaving voids around unconnected items.

4. To create copper hatching after pouring right click and select Hatch.

Warning: Do not remove the Template after pouring, you will not be ableto easily remove the poured
copper areas afterwards or make modifi cations to the copper shapesif required. Templates are not
plotted and will not appear on your plats.
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P Toclear poured copper
1. Select the poured copper shape or Template outline.
2. Right click and sdect Clear Template from the menu.

Automatically pouring Templates

When aTemplateis created, at the point that the shape is completed the Template can be
automatically poured with copper. This saves you then having to select the Pour Copper option.

To enable this mode, select the Pour On Add option from the Options dialog and I nter action tab.

Templates poured automatically can still be cleared using the Clear Template option, and hence why
they should not be removed after pouring.

Pouring copper without a Template

In instances where the design does not have a template, because it was imported from another system
or where you wish to convert a closed copper shape to a poured copper areawith clearances, you can
select the copper and pour copper into its outline. The copper shapewill act as atemplate without
having to recreate the copper shapes outline. For this to work successfully, the shape must be copper
and must be closed. It will till work if the shapeis Filled or Hatched.

Once the shape is poured, it will still be a copper shape without a Template outline but will contain
voids where pads etc exist.

It is highly recommended that you try and avoid using Copper Pour without adding a templatefirst.

P Pouring copper without a Template
1. Shift click on the copper shape.

2. From the Utilities menu select Pour Copper. You can aso use the Pour Copper option from the
context menu once the template is sel ected.

3. Theexisting copper shape will be replaced with poured copper using the origina copper shapes
outline.

Isolating Pads From The Plane

A property exists on Pads (and Vias and Mounting Holes) that allows isolation and solid powerplane
connections for use with both partial and split power planes, and for use with full CAM/Plot power
planes.
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With a Pad selected the Pad Properties dia og can be viewed.

Alternate Pad Style
M ame: IPadSterS

wiidth: IBD.DD Shape: IDvaI
Length: |1 20,00 Doill: |32.DD

¥ Flated

Power Plane Connection:

|zolate:
Mot [solated
Thermal Pad

The Power Plane Connection property has four possible settings.

Default
Isolated
Not Isolated
Thermal Pad

Default will be the default setting for the pad.

Where the setting is | solated, the pad it is attached to will be isolated from the plane or poured area
without using any ‘spokes and will use the Copper to Copper spacing rule.

Where the setting is set to Not | solated, the pad it is attached to will be a solid connection to the
plane or poured areawithout any isolation or thermal relief.

Where the setting is Thermal Pad, thisisthe normal default setting and will allow athermally
connected pad to the plane using the Ther mal Rules defined in the Technology.

Isolated (from plane)

Not Isolated
{from plane)

Theillustration above shows the effect of the Power Plane Connection property using the | solated
and Not | solated settings and with the Avoid Same Net switch set off.
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Isolated (from plane)

Mot Isolated
(from plane}

Theillustration above shows the same example but with the Avoid Same Net switch set On.

For information on split planes, see later in the manual in the chapter on Outputs for PCB
Manufacturing.

Using Teardrops

Teardrops are small copper fillets' used to obtain a smooth ‘transition’ between pad items and track.
Historically, teardrops have been used to help increase manufacturing yields by reducing the
possibility of over etching of itemswith sharp interna corners during the copper removal process
using acid.

O

\—Teardrup

In most cases, over etching has been vastly reduced using modern spray etching techniques, but
teardrops are still used where manufacturing is poorer or where PCBs are produced in very high
volumes and yield (and hence reliability) are paramount. For example, in consumer electronics for
manufacturing Televisions.

Teardrops are a feature of pad items and can exist between tracks on the following items: Pads, Vias,
Testpoints, Tracks, Mounting Holes and Free Pads.

Pulsonix supports two types of teardrops: ‘Normal’ Triangle and Curved Triangle. Both types use
copper associated with the pad to make the teardrop. The teardrop is dynamic, moving with the angle
of the track entering the pad.

The curved triangle teardrop provides a more aesthetically pleasing teardrop but is equally functional.

_/_ Curved teardrop

> — Angled teardrop

The colour used for the teardrop will aways be the same colour as used for the track that it is
connected to.
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Setting up the Technology dialog

Teardrops can be set up inthe Teardrop Rulestab in the Technology dia og.

Match Apply Teardrops To
Attribute Name Shape V-Angle
Value = < o Via | Micro-via | Round Only
Hole Mount
<Net Class Name= Triangle | 60.0 ]
Attribute: |:Net Class Name: w | Apply Teardrops To:
- Through Hole
Match: | w | K
Surface Mount
ias
V Angle: Micro-vias

e

[ Round Pads Cnly

The shape and size of teardropsis defined from the teardrop settings. The choice of teardrop Shapeis
for the norma Triangle shape and the Curved Triangle shape. The Curved Triangle shape gives you

adightly less harsh shape than the traditional Triangle shape.

The V-Angle alows you to define thelength of the teardrop based on its angle between the two
items. A 60 degree angleis set as the default but can be changed to your own requirements.

Once the teardrop has been added, the Shape, V-Angle and where they are applied to can be
interactively changed using Properties on the item. Y ou would need to select the teardrop(s) first and

then Properties.

Inserting Teadrops

Teardrops can be added (and removed) in a number of ways depending on the range of coverage of
the teardrops within the design.

From the Tools menu, you have the Tear dr ops sel ection that alows the following:

Add Teardrop To All Nets Thisis used to make a selection of dl the nets within the design
and perform add teardrop on them.

Add To Browse Nets This will only perform an add teardrop on nets selected from those

listed in the teardrops browse menu.

Add To Selected Nets Thiswill only perform an add teardrop on clicked nets within the

design.

Y ou also have amore interactive mode that alows you to Add Teardrops To Selection. This mode
isnot on the menu but is available as acommand and as a button for use on the Toolbar, by default it
appears on the PCB Toolbar.

Using this mode it provides you with a focused operation, enabling teardrops to be added to single
pads or both ends of atrack segment. Y ou can useit by selecting the item first and applying the
teardrop with asingle click of the toolbar button, or by selecting the button first to ‘latch’ the option,
then selecting the item. Y ou must cancel the option to remove it from its latched mode.

P Toinsert aTeardrop

1. Click onthe Tools menu, click Teardrops. You may then select one of the options from the

menu, or:
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2. Selecttheitemfirst and click the Add Teardrops To Selection toolbar button.

Removing Teardrops

Teardrops may be removed by sel ecting teardrops and the Remove T ear dr op alternative to the
options listed above.

» Toremove ateardrop
1. Click onthe Tools menu, click Remove Tear drops. You may then click one of the following:

Remove Teardrop To All Nets- Thisis used to make a selection of al the nets within the design and
perform Remove Teardrop on them.

Remove To Browse Nets - Thiswill only perform aremove teardrop on nets selected from those
listed in the teardrops browse menu.

Remove To Selected Nets - Thiswill only perform aremove teardrop on clicked nets within the
design.

Y ou also have amore interactive mode that alows you to Remove Tear drops To Selection. This
mode is not on the menu but is available as a command and as a button for use on the Toolbar.

Using this mode provides you with a focused operation; enabling teardrops to be removed to single
pads or both ends of atrack segment. Y ou can useit by selecting the item first and applying the
option with asingle click of the toolbar button, or by selecting the button first to ‘latch’ the option,
then selecting the item. Y ou must cancel the option to remove it from its latched mode.

Adding Dimensions

Dimensions used for documenting the physical measurements of the PCB can be added using the
dimensioning facility in Pulsonix. Dimensions can be attached to items to be dynamic asthat itemis
moved, or they can be unattached.

Insert Dimension is used to dimension items within the design, or gaps between items within the
design. It is used to display (in the form of adimension) lengths of items, radii of arcs and angles
between lines.
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Setting up Default Values

There is a default style setting for Dimensionsin the Design Settings did og under the Defaults tab.
Thisisused when I nsert Dimension is selected. The style values shown by default exist in the

Technology diaog.

=3 Defaults
Area
Attribute
Bitmap
Board
Component
Construction Lir
Copper

g Dimension

This dialog details how the dimensions will appear in the design.

-

Design Settings - Defaults - Dimension

]

]

Layer: Silkscreen Top

Text Style:  Title

Amows:

Line Style: LineStyle1

Head Width Muttiplier:  4.000000
Head Lenath Muttiplier:  8.000000

]

Horizontal and Vertical:

Text Angle:  [] 90 Degrees

[ Adjust Vertical
[] Text Avoids Amow Line
Keep Above orto the Left

Free Angled:

1 Ase Plascas Tooa

sl

Also on the Defaultstab is Dimension Units that defines the Angle and L ength units of the

dimensions being added.

23 Defaults
Area
Attribute
Bitmap
Board
Component
Construction Lir
Copper
Dimension

g Dimension Unit:

Doc Shape
Embedded View
Error
Layer
Mounting Hole
Met
MNet Class
Origin
Pad
Report Symbol
Star Point
Template
Testpoint
Text

=

m

Design Settings - Defaults - Dimension Units

Angle Units:

@ Degrees () Radians

Precision: 1 T

Prefi: Unit Text: deg
Length Units:

@ Imperial:  thou -
) Metric: |\mm

Precision: 1 :

Prefic: Unit Text:  thou
Radial Length Units:

@) Imperial:  thou -
) Metric:  |mm

Precision: 1 :

Prefic: Unit Text:  thou

Decimal Point Character: .

s

Within this dia og you can set the Angle Units and Precision and the Text that isused if the units are
displayed. The same applies for the Length Units where the Unitsare specified asisthe Precision
and the Text used to when the length units are displayed.

When using Dimensions, you can a so change thelook and style of the dimension by selecting it and
using Properties from the context menu.
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Adding Dimensions
There are five types of dimensions available during I nsert Dimension:

e Horizontal

e Vertica

e FreeAngled
e Radia

e Angular

Each of these is available from the Insert menu and I nsert Dimension. You can aso select any of the
dimension types from the context menu once any Insert Dimension mode has been selected.

How to use Dimensions
P Toinsert dimensions

1. Select Insert Dimension from the Insert menu.

2. Youarenow in one of the Insert Dimension modes, by right clicking you will seethelnsert
Dimension context menu:

Cancel Insert Horizontal Dimension
Type Coordinate. .. =
4% Type Offset... Shift+=

| Insert Hatizontal Dimension
Insert Yertical Dimension
Insert Free Dimension

Insert Radial Dirmension

Insert Angular Dimension

{— Directional Dimension
A Inwards Dimension
Snap To Ikem
Snap To Arc Centre
ZI Snap To Edge
ZI Attach Dimensions
Change Layer L

Change Grid 3

3. Select the type of dimension required.

From the context menu you can aso select whether the dimensionswill be Directional and an
Inward dimension, how to Snap the dimension and if it isto be Attached or not.

P Toinsert dimensions
Use these options to dimension lengths of items and gaps between itemsin the design.
1. Select the Dimension mode from the context menu.

2. Select your Dimension preference and the Snap mode from the context menu.
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w

Single click to pick the position to start the dimension from, or (if using Snap To Item) pick the

item you wish to snap the dimension on to. The dimension will now be drawn on the screen.

4. Move the mouse to position the end of the dimension. The dimension text will be automatically
updated to show the measurement between the dimension start and end arrows.

5. If adding a horizontal or vertical dimension, a construction line will be added from the moving

start arrow head to the origina start position.

If required, right click the mouse to use the context menu to change the type of linear dimension
you are adding, or to change the layer of the dimension, or to change the grid you are using.

6. Singleclick to pick the position to end on, or (if using Snap To Item ) pick the item you wish to
snap the dimension on to.

7. Move the mouse to alter the offset of the linear dimension arrows from their original positions.
Construction lineswill be drawn from the moving arrow heads to the original points of the
dimension. Use the context menu to change the grid that the dimension is moving on.

8. Singleclick tofinish the dimension.

P Toreset the dimension text default position

1. If thetext displayed on the dimension was at its default position, it is moved to keepit a its new

default position, otherwise it is not moved.

2. Note: If you want to put some dimension text back to its default position, select thetext, right
click and use Reset Text Paosition from the menu.

Attached Dimensions

There isacommand, Attach Dimensions avail able from the context menu whilst adding and
stretching Dimensions. Check this so that when a dimension is snapped to an item it will be attached

toit (if it can).

(A TA by o
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Cancel Alber Dimension

Exit This Mode

Type Coordinate. .. =
Tvpe Offset... Shift+=

Insert Horizontal Dimension
Insert Yertical Dimension

Insert Free Dimension

Inwatds Dimension
Snap To Ikem
Snap To Arc Centre

Snap To Edge

[

Attach Dimensions

Moving items with Attached Dimensions

Channe Laver L

Moving or changing the item will cause the dimension to be stretched (and have its measurement

altered). They will remain attached though.

Unattaching Dimensions

Dragging the dimension line attached to an item will present you with a dialog asking if you want to
un-attach the dimension.
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Pulsonix 3

600.28 thou —»|

| The dimension is attached to an item in the design.

~ Do you want to unattach it and continue?

[ ——

Click Yesto unattached it. Y ou can reattach the dimension to another design item and the
measurement will automatically update.

Highlighting Attached Dimensions

A colour setting under the Highlightstab of the Colour s dialog can be used to highlight half of the
dimension that is attached (or the whole dimension if fully attached).

Highlight “Warning®

Highiignt Fai |

Highlight "Unchecked’

[Sa\re Colours...] [Load Colours...

Dimension Tolerances

When adding Dimensions you can automatically add toler ance text to the end of asdlected
dimension.

w@

From within the Properties didog of a Dimension, thereis atab to define the Tolerance.

Properties: Linear Dimension - Tolerance :?'@
! Dimension I Amows | Doc Lines | Text | Text Style i -FUEE;C;T
Tolerance Text:
0.1 = Load Default

u Insert +

Tolerance Text Style:

Name: |L]

Text Size ["|in Paints

Height: 0900 |& Line Width: 50 Y

The tolerance text is amulti-line text item with its own text style, automaticaly attached to the end of
the dimension text such that both text items are aligned through their vertica centres. The multi-line
tolerance has been provided to create either unilateral or bilatera tolerances, or to be used for any
other purpose you like.
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| |
11.40mmz0.01 11.40mmigos
I |
A Unilateral Dimension example A Bilateral Dimension example

Aswell as being able to type the tolerance text, you can use a button to insert the bilatera + character
at the start of the text, and use the I nsert + button to set the text to the default for that dimension type.

Default Tolerances can be set up in the Design Settings dia og, Defaults and Dimensions. These can
be defined for each of the three types of dimension, linear, radia and angular. A default tolerance text
style can also be st up.

Tolerance Text:
Tewt Style:  |Mormal v

Far Type: Linear w

Shaow

0.1

Saving Dimensions To A Profile File

Once dimensions are added to a design, they can be saved to aPr ofile File for subsequent reuse. This
isparticularly useful if the dimensions detail the physical board and are required for other designs. To
save the Profile file use the Save Profile option from the Setup menu.

Text Callouts

Text Calouts can be used in both PCB and Schematic designs and are used for documenting points of
interest. Callouts can be ‘floating' or attached to an item.

Text Callouts

[+ L+
— .I.—.DI - M ~n

Text callouts consist of atext item, a shape around the text (the text box), aline from the text to the
location of interest (the pointer), and a shape at the end of the line (the pointer end). Theseitems are
invisibly grouped so that it acts as one dynamic item in the design.

Text Calouts are added to the design using the option Text Callout on the Insert menu.

Using Text Callouts

From selection from the menu, select the pointer end position, you will be presented with adialog to
supply the text and layer (in PCB design). Thelayer can only be a non-electrica layer. The callout is
displayed on the screen and you can place the text item a the required position.

The defaults for the styles, layer and appearance of new callouts are defined in the Design Settings
dialog on the Setup menu. Y ou can override this by selecting a Text Callout or Free Text itemin the
design before using the I nsert Text Callout option.
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Design Settings - Defaults - Text Callout

=3 Defaults - -
1 Silkescreen Toy -

Area Layer = |_]
Attribute Text Style:  Names -
Bitmap
Board Line Style:  Board A
Component Appearance:
Construction Lir

Poirter End: Round A
Copper
Dimension Poirter End Size: 0.0
Dimension Unit:
Doc Shape Pointer Line:  Straight Line -
Embedded View

Text Box: Rectangle -
Error
Layer e Text To Box Gap: 0.0
Mounting Hole
Met Box Attach At: Comers Only M
Met Class

Once added, thetext calout can be moved for repositioning by sdlecting the outer edge and dragging
it. The text box alone can be repositioned by selecting just the text. Y ou can aso drag the Pointer End
to adifferent position.

Y ou can change the text calout appearance by selecting it and using the Properties diaog from the
context menu. Y ou can change the Appear ance of each of the entities.

Properties: Text Callout - Callout = |5 S

Callowt | Line Style I Text I Text Style

Postion: 138250  20850.0 [ Locked

Layer: Documentation -

Appearance

Painter End:  Round i

Fointer End Size: 0.0
Pointer Line:  Straight Line =
Text Box: Rectangle -
Text To Box Gap: 0.0

Box Attach At: Comers Only e

Different styles of text callouts can be achieved by changing the Properties of theseitems.

Text Callout

Text Callout

Text Callout

/ Text Callout
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Attached Callouts

The command Attach Calloutsis available from the context menu whilst adding and stretching
callouts. Check this so when the end of a calout is positioned over anitem it will be attached to it (if
it can). Shift-select on a shape will attach a callout to the nearest point on a shape.

As with Attached Dimensions, if you attempt to move the callout near where it is attached, awarning
dialog is displayed.
Calllout Attributes

Y ou can subgtitute any of the attributes of the attached item in the call out text. For example, when
attaching to a component the text can contain the Component Name.

For the Callout Text Properties, enter your text (Component, in our example) plus the substitute
attribute name ( %%< Item Name>%% in our example). Thetext callout will then take on theitem
properties.

B Properties: Text Callout - Text =

Callout | Line Style | Text | Text Style

Component %%<tem Mames %% |=;—|

Substitute Attribute. .|
Position:  5000.0 11575.0

Angle: 0,00 Mimored:

(Component PLZ2

PLZ2

Text Alignment:
Bottom Left

00
00
00

Measure Tool

The Measure Toal isused for measuring the distance between points or itemsin the design. Thisis
available in the PCB design editor and Footprint editor applications (as well as the Schematic editor)
in Pulsonix. It can also be used to show the gap between the edges of two items and the required
minimum spacing between them. This includes the Drill-to-Drill distance between selected pads.

The tool dso provides information about the dimensions of the picked items, and alows you to record
the measurement in areport.

The M easur e Results dial og displays information about the measurement made:
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Measure Results
@ Laver: Silkzcreen Top
From:
Altribute
Width: 176.2- ) Distance
Height: 42.5
Layer: Silkscreen Top Dist 5755+
1 ®o 250
Y. 5750
Ta: Angle: 875+
Pairit
#:13900.0
Y 217000 Sl
Units: i SER
s = Item
- Hide Beport...

The dialog is shown split here for clarity. The top half displays dimensional information about the
picked Items, or positions that the measurement was taken From and To. If there is more information
that can be displayed, the vertical scroll bars are enabled to view all the data.

The bottom half shows the L ayer being used. This shows the layer that the Gap between theitemsis
measured on. If the two items are on completely different layers, ‘ Different’ is shown. In this case the
gap isstill shown, but may not be that relevant. If a picked item contains different shapes on different
layers, a pad with layer reassignments for example, you will be offered adrop down list of common
layers between the items to choose from. When choosing a different layer, the measurement
information tabs and the line displayed on the design will be updated to show the measurement on the
chosen layer.

Under Layer are the M easur ement I nfor mation Pages. These pages show different measurements
between the two items. Picking a measurement tab will change the information page and alter the
measurement line displayed in the design. The different measurements are as follows:

Distance - Shows the distance between the picked paints, and the angle of the line between these
points.

Shortest - Is only displayed after two items have been selected. It shows the shortest distance
between the two items. Widths of lines are not considered for this measurement; use the Gap tab for
edge-to-edge measurement. If a component is selected the shortest distance is measured to its
placement area on the relevant layer.

Gap - Is only displayed after two items have been selected. It shows the smallest gap between the
edges of the two selected items. If both items are electrical items, it shows the required Spacing
between these items. This spacing is set to zero if the two items are on the same net. If two
components are sel ected the spacing is the minima component spacing. This page can be used to
check two itemsto seeif they arein error. If the gap isless than the required spacing, it will be drawn
inred. If the layer is"Different” then the gap is not relevant unless one of the items changes layer.

Drill - Isonly displayed if one of the two selected items has a drill hole. The distance shown is from
the edge of the drill hole on these items. If both items have drill holes, the spacing shown isthe
minimum spacing required between drill holes.

Units

Use this to change the units used to display the lengths shown in the dialog. The button shows the
units currently being used, and will show "Design” if the design units are being used. When pressed
the Units diaog will be displayed.

During use of the M easure Toal, the context menu offers the Snap To Items and Show
M easur ement options.
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Cancel Measure
[ Exit This Mode
% Type Coordinate. .. =

% Type Offset... Shift+=

Z‘ Snap To Tkem

Z‘ Show Measurement

Change Grid »

Snap To Item dlows less accuracy on the picking of anitem. Thiswould be the norma mode of use.
Leave it unchecked to restrict picking to positionsin the design.

Show M easurement enables you to toggle the display of the M easur e Results dialog. This provides
more information about the items being measured and is designed to be placed to the I eft or right of
the screen. If you don't want the diaog in the way then hide it as the basic distance information is still
displayed on the status bar.

A lineis drawn between the two items representing the distance being reported.

Using PCB Attributes

This section details specific attributes associated with PCB Layout. The genera process of adding
attributes has aready been covered in the Chapter under Setting Up The Design.

Displaying Attributes

All atribute namesin the design are available in the Colours dialog. These can be set to be
Displayed, Selectable and to have their individua colours changed. All system attributes are shown
in brackets e.g. <Component Name>, <Date> and user defined attributes shown without brackets e.g.
Manufacturer.

Colours - Attributes

Pads
Boards & Areas
Vias
Text

g Attributes
Hiahliahts

o o |

Component Variant 1dx
Cument Variant Description
Cument Variant>

Database Field:

Database Key>

System Attributes

There are anumber of system attributesthat present themselvesin the design as part of components
and nets and other used design items. Attributes such as Component Name, Gate M odifier, Part
Name, Part Description, Net Name etc. are used throughout.

Layers | = D Package 5 Layer Displayed | Selectable Colc
Elec Shapes Autoplace Rules> Top
Doc Shapes Component Height> Silkscreen Top

Solder Mask Top

Paste Mask Top

Pin Names

Coating

Resist

Inner1

There are some attributes that can be used to add design level information that changes dynamically
asthe design is updated. Attributes such as Date, Last Save Date/Time and Design Author are a
selection these avail able attributes.

User Defined Attributes

New attributes can be added to any design item within Pulsonix. These user defined attributes can be
extracted using the Report M aker output. Attributes on components that have their attribute names
marked as being 'both’ design types (PCB and Schematic) will be copied to the corresponding PCB
Component when Trandate To PCB is used.
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Design Rules Checking

The Design Rules Check is used to check that the spacing rules defined in the Design's Technol ogy
file are not violated within the design or Footprint. Thisis aso used to check various manufacturing
rules have been obeyed.

When errors are found Error Markers are added to the design on the appropriate layer to help you
find and correct the error.

P

'

=Cm

» Torun aDesign Rules Check

1. The Design Rule Check option can be run from the PCB Toolbar, the Tools menu and the DRC
ErrorsBrowser on the context menu.

2. Adidogisthen displayed that alows you to control which items are included in the check.

Design Rule Check @
Spacing On Grid [ Manufacturing [T Mets
Tracks Tracks lzolated Copper Single Pin Mets
Vias Wias Urpoured Templates Met Connectivity
Pads Test Pairts Split Plane Pad Unfinished Track
Mount Holes Components Plane Thermal Pad Track Layer
Test Paints Pads Bond ‘wire Length Track idth
Copper ‘wire Cross “ia Size
Text [ Keep InsOut ‘wire Under Component ‘ia In Pad
Board Tracks Crill B ack.off Teardrops
Drrills Wiaz Minirum Pad Land Track Length
Compaonents Test Paints Pad Undersize Connection Length
Split Planes Component Pads Component Marme Connection Yiaz
Components timored Text Fin Order
Copper Copper Text On Board Differential Pairz
Dills Testpoints
Unieachable Side [T Walidate Attibutes
Under Component [7] Footprint Rules
Centre to Centre
Min Paints Per Met
Pad Size

3. Select the items you wish to check.

Using the DRC dialog

Spacing Checks

Use the check box next to the Spacing title to choose whether any checks on the space between items
will be performed. Then, if spacing checks are required, choose the types of items you wish to
perform spacing checks on. Selected item types will be checked against all other itemsin the design
in accordance with the Spacing Rules defined in the Design's Technol ogy data.
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Notes:

Guard Spacing - In addition to the Spacing Rules, any net can have an additional " Guard Spacing"
applied. Thisis set up on the Nets Page of the PCB Design (or Footprint) Technology dialog or via
the Net Properties dialog.

Split Planes - These are templates that are on power plane layers. This spacing check checks for
overlapping Solit Planes. They are allowed to touch each other, but not cross over.

On-Grid Checks

Use the check box next to the On Grid title to choose whether any grid checks will be performed.
Then, if grid checks are required, choose the types of items you wish to perform grid checks on.
Selected item types will be checked for being on their appropriate grids. For example, all track
segments are on the track grid. Please refer to the Grids on-line help page for details on how to set up
these special grids.

Note: Pads do not have their own grid. They are checked against the Track grid.

Keep In/Out Checks

Use the check box next to the K eep I n/Out title to choose whether any area checks will be
performed. Then, if area checks are required, choose the types of items you wish to perform area
checks on. Selected item types will be checked to. You can set the rules on Areas using the
Propertiesdiaog. Selected item types will be checked to seeif they are in or out of any Areasthat
have Keep In/Out rules set up.

Manufacturing Checks

Use the check box next to the M anufacturing title to choose whether any manufacturing checks will
be performed. Then, if manufacturing checks are required, choose the checks to perform.

Testpoint checks
Y ou can choose separate Testpoint checksif required.

Nets Checks

Use the check box next to the Netstitle to choose whether any of the net checks will be performed.
Then, if net checks are required, choose the checks to perform.

Dialog Utilities
Clear Locked Errorsisused to force al locked errorsto be cleared from the design. Normally,

locked errors are retained but ignored on subsequent design rules checks. See the notes bel ow
regarding locking errors.

Normally, only the Error Markers of the type you are checking will be removed from the design prior
to running the checker. If you want to remove al the errorsin the design, pressthe Clear All Errors
button. This button will be disabled when there are no errorsin the design to delete.

Use the Sour ce button to choose between checking the whole design or just checking the selected
itemsin the design or footprint. If no items were pre-selected, the Selection option is not available. If
checking Selection only, then each selected item will be checked against dl other items (selected or
not) in the design.

Use the Report button to produce areport of al Errors Markersthat are generated by this Design Rule
Check session. Errors Markers that were aready in the design prior to this session will not be
included.
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The format of the report starts with a header block giving information about the design file, followed
by alist of all the errors found. Each error is described by type, location and layer. The report ends
with a count of the errors found.

Note: If there are several errors between two items, only the first is reported.

DRC Error Markers

When an error isfound an Error Marker is added to the design on the correct layer and close to the
error location. This Marker is displayed as atext string showing a Code for the type of error found.
Next to the code, in the same colour as the Error Marker is aline showing the gap between the two
itemsin error. Thislineis only included if the error is between two items.

For more information about a DRC Error, hover the cursor over the error to display the item toaltip..
Thiswill give details of theitemsin error, for examplethe actual gap between them and the spacing
rule that was violated.

Locking Errors

Errors can now be locked using the Properties page or from the Errors Browser. This means that
they are not normally removed on subsequent DRC checks, and are reported separately inthe Errors
Report. The purpose of thisisto mark errors that you consider to be acceptable, and that will not be
brought to their attention next time a DRC is performed.

Locating Errors

After DRC Check, you can find the Error Markersin the design using the DRC ErrorsBrowser.
You are ableto locate error markers by type and cycle through them using the Next Error command.

The DRC Error Browser isused to view al the design error makers asa sorted list. Thislistis
displayed in an ‘active' browser that, by using double-click to select, can be used to locate the error
maker in the design. This browser can be un-docked as a modeless dialog or docked as part of the
Pulsonix framework. Use the right hand mouse button to make this selection.

Floating

Docking

Hide:
DRC Errors

= DRC errors: 2 1
B3R Component to Component Error (Crn-Cr
=I-Pad to Track Error (P-T)

= Layer: Top Design Rule Check...

Pad to Track Error (P-T) Mets " and 'Gnd', Required 0,25 Actual 0.; DRC Errors Report

Clear &ll Errors

Flash Errors

<F 1%

Toggle Sort Order

Q Warld View W
| Crmnnnenk Rin R

The browser is categorised in order of rank starting with Design (DRC errors), then Layer, then Error
type, then the Marker itself.

Running DRC in the Footprint Editor

Aswell asthe Design Rules Check and On-line DRC optionsin the main PCB design editor, you
can a so run the batch DRC option from within the PCB Footprint Editor.

By moving this process further ‘ up-stream’ to where the Footprints are being created, you can check
them before they are released to the library for use.
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Synchronising The Designs

The Synchr onise Designs option is available in both schematics and PCB, and can compare and
make changes in the corresponding design. Using this option you can perform ECOs (Engineering
Change Orders) to your design.

Y ou can use Synchronise Designs at any time to verify that the netlists are the same. If there are
differences, adialog will appear, allowing you to view areport and perform an update. The report will
give you alist of changes that would have to be made to the PCB in order to makeit match the
schematic. Y ou can then perform these changes automatically by sel ecting the Update PCB option.

Normally you will want to compare the corresponding schematic and PCB designs, but you can
specify a different design if you wish.

Select Design To Synchronise With @
C:AUzers\PublichD ocumentzhPulzonixE samplesiroutingdenob. sch Browse...
[ ok ] | Cancel |

The recommended way of working is to create a schematic design, then use Trandate To PCB to
create the PCB design. The schematic design is considered the master and engineering changes
should be made to the schematic and passed forward to the PCB using Synchronise Designs.

Examples of engineering changes are adding or del eting component pins from nets, and adding or
deleting components. Engineering changes can be destructive and performing an update on the PCB
may result in tracks being removed. Large scale alterations to the netlist will result in large scale
changes in the PCB.

If you do make engineering changesin the PCB, Synchronise Designs will report these differences,
but updating will change the PCB design, removing the changes you have made. In this case you
should make the corresponding changes in the schematic by hand, if you wish to make it match.

Note that PCB only components and PCB only pins on components are not part of the design
comparison because there is no matching entity in the schematic.

Annotation changes can be made in the PCB, and these can be passed back to the schematic using
Back Annotate from within the Synchronise Designs option when back annotation datais available
(after PCB changes). It will inform you of pending changes and allow you to perform any back
annotation. It is recommended that you do this before updating the PCB, because the design compare
it performs does not take any pending back annotation into account.

Options available on the Options dialog under Gener al tab allow you to make additional choices of
what pin swaps are back annotated during Back Annotation.

Back Annotation:

Do you want pin swaps to alter schematic connections?
+ Mever [Always swap pin names)
" Alwaps
Only if Pin Swap Group izt © Positive © Megative

Y ou should consider using the PCB Safe M ode option on the General tab in Options. This will
prevent you from making engineering changesin the PCB, which should be made in the schematic
design and passed forward using the method described above.
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Importing ECOs from external sources

The Import ECO option on the File menuis used for importing externa CAE designs or Schematic
design netliststhat have been subjected to modifications or Engineering Change Orders (ECOs).
These designs will bein an ASCII format and will be recognised and supported by Pulsonix.

The ECO filesfor adesign created in the Pulsonix Schematic editor will be automatically imported
using the Synchronise Designs options rather than the Import ECO option.

Pulsonix automatically knows which source was used to create the PCB design and as such will not
allow the Import ECO option to be used in some instances, for example, where the PCB was created
without a netlist or using a Pulsonix Schematic design. The option is greyed out on the menu if an
Import ECO is not applicable.

Full ECO Back to the Schematic

Enabling Full Back ECO
If you do want to make engineering changes (ECOs) in the PCB, you can treat the PCB design as the

master and use Synchronise Designs to update the Schematic.
P Toset up a PCB design asthe master
1. Synchronisethetwo designs first to ensure they match (sel ect the option from the T ools menu).

2. Inthe PCB design, take it out of Safe M ode by unchecking the PCB in Safe M ode box on the
Design Settings dialog, Synchr onise page.

Design Settings - General
&3 Defaults -
= ]

Area PCB in Safe Mode
Attribute Allow PCB Only single pin nets
Bitmap
Board Back Annotation
Component [ Enabled Clear History
Construction Line
C.opper. Synchronised Design Name
Dimension i |SP I
Dimension Units ame: =
Doc Shape Synchronise with Schematic
Embedded View
Enet [ Apply All Rules Strictty
Layer Apply Footprint Changes
Mounting Hole [ ignore Attribute White Space
Net [] Allow Update of Schematic to match PCB
Met Class

3. EnableBackward Design Changes by checking the Allow Update of Schematic to match PCB
box for the PCB design on the Design Settings dialog, Synchr onise page.
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Design Settings - General

Defaults -
= Area PCB in Safe Mode
Attribute Allow PCB Only single pin nets
Bitmap
Board Back Annotation
Component [ Enabled Clear History

Construction Line

Copper Synchronised Design Name

Dimension
. X . Name: |SPexampIe
Dimension Units

Doc Shape Synchronise with Schematic

Embedded View

Enet [ Apply All Rules Strictty

Layer Apply Footprint Changes

Mounting Hole [ ignore Attribute White Space

Net | [] Allow Update of Schematic to match PCB |
Met Class

4. Inthe Schematic, on the Design Settings diadog, General page, for the Schematics Safe M ode
entry. The default mode in the standard Technology filesisfor it to be unchecked (not in Safe
Mode).

[¥] Translate to PCE - Safe Mode Part Status
[ Allow PCE Only single pin nets [ lagnore SCM Cnly Status

| [ 5chematics in Safe Mode |

Synchronised Design Name
Name: |LED Display-3 |

P To apply PCB changesto the Schematic

1. Make the engineering changes to the PCB design and use Synchr onise Designs to update the
Schematic with the changes.

2. When performing the Synchronise Designs, you are presented with adialog from which to
definethe design to update.

Synchronise Designs @
“which Design iz to be Updated?

Update the PCE to match the Schematic

@ Update the Schematic to match the PCE

Master:  C:\Uzers\Public\DocumentzhPulsonixhE zamplestDesign2 pch

Update:  C:A\Uzers\PublichD ocumentziPulsonixhE xamplestDesigna. sch

| ak | [ Cancel ]

3. Once OK ispressed, you can then proceed to the standard Synchr onise Designs diaog. This
now shows the Update Schematic button to show that thisisthe design type being updated.
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Synchronise Designs @

Differences found between the PCB and Schematic

Update Schematic ] | “Wiew Feport |

Components Wil Be Deleted

Leave Connections

Cancel

4. Any new Components added will appear in the Used section of the component binin the
schematic design.

Component Bin x
L1
MOB4 AR
Z IM- TZ
&, MUL - QUT
3. IN MU
+
*—+

Uz - ADE44AN

=+ U3 - TM3320C2502GEMA
LS - HCPL-3150

U6 - HCPL-3150

U7 - FDZEs1z

U - FDC2512_FO9S

Some changes may not be able to be made to the Schematic design, for example, when the change is
in amultiply instanced hierarchical block. You will be warned if changes could not be made and will
have to either change the PCB design a different way, or change the Schematic design so that the
updates can be made.

The difference between a full back ECO and Reverse Engineer

In principle, running a full back ECO isthe equivalent of running a Forward Design Change, but
obviously the other way around. Whereas, running Reverse Engineer is the equivalent of running a
Translate To PCB (but in reverse). However, the Reverse Engineer option will aso allow you to
automatically place the components and route the connections.

Cross Probing Designs

Cross Probe works between two corresponding designs, a Schematic and a PCB. Itemsin the first
(‘source’) design are selected, and Cross Probe | ocates the corresponding itemsin the other (‘ target’)
design. It can operatein either direction, from Schematic to PCB or from PCB to Schematic.

As with other Latch mode commands, Cross Probe can be used either on the current selection (in
which casethe Probe action is carried out once), or with nothing currently selected (in which case
Cross Probeis 'latched', allowing you to select a number of items to probein succession).

The items you can Cross Probe are;
e  Components

e  Component Ping/Pads
® Nets
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The action taken in the target design depends on the mode in which the target design is currently
operating. If this mode (the ‘target mode') isthe default Select Mode, itemsin the target design are
simply selected. This alows you to use Cross Probe to help you browse the target design to locate
items of interest. If the target mode is an interactive editing mode such as ‘ Place’, sdecting itemsin
the source design will actually locate the corresponding itemsin the target design and alow you to
place them.

Enabling the Cross Probing mode

There is a setting on Options under the I nter action tab that sets Cross Probe to Bring the probed
design to the front if you wish.

Crozs Probe
[[] Bring Probed Design T Front

Frobe Any Design
[[] Open Schematic Page

In the source design, choose Select Mode and make sure nothing is selected. Use Deselect All from
the context menu if necessary. Now choose the Cr oss Pr obe option. The cursor will change to show
that you are now in Cross Probe mode. As you select on itemsin the source design, the matching item
will be selected in the target design, as shown in the picture bel ow:

|

]

&

-
- |
e

|
L]

il

In the exampl e above, by selecting the Component in the Schematic editor, the corresponding
Component has been sdected in the PCB design.

Finding Items Using Cross Probe

Perhaps the most common use of Cross Probeisto help you locate or view itemsin one design when
you only really know your way around the other one. For example, you may be familiar with the
location and arrangement of the components in the Schematic, but you need to find the corresponding
componentsin the PCB design.

P Tofind items using Cross Probe

1. Firstly, open the two corresponding designs. Cross Probe locatesitems by their type (e.g.
Component, net) and their name. It will actually probe between any two designs, but the source
and target designs should really be the matching Schematic and PCB for the same circuit, and
they should aso both be up to date.

2. Any outstanding back annotation or design changes should be applied before using Cross Probe,
otherwise the wrong items may be found because the names have not been synchronised.

3. For ease of viewing, arrange the two designs side by side on the screen. Cross Probe will if
necessary Pan or Zoom the target design to show the item being probed, but it makes sense to be
able to see the whole of the target design so you can see what's happening.
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Editing Items Using Cross Probe

Using Cross Probe to edit itemsis very simple and yet extremely powerful. It provides you with the
capability for engineer driven layout, for example allow the engineer to place critical components on
the layout before passing the design onwards for completion.

It operatesin the same basic sequence as for simply selecting items.

P To edit items using Cross Probe

1
2.

Open the two designs (Schematic and PCB) that you wish to Crass Probe.

Arrange the two windows so you can see what you are working on. In the target design, select the
mode you wish to use. For our example, we will use "Place” to alow us to place components on
the PCB by selecting them from the Schematic.

In the source design, make sure nothing is selected, and then choose the Cross Probe option. The
cursor changes to show you that Cross Probe mode is operating.

Next, on the Schematic, find the first Component you wish to place, and select it. The
corresponding item in the PCB design will be picked up so you can placeit in the desired
location. Once the Component has been placed, return to the Schematic and select the next
Component to be placed. This can be repeated for as many components as you wish to place.

Aswell as placing components, this powerful feature can be used for many other operations, for
example to AutoRoute selected nets, or to mirror awhole group of components to the other side
of the board.

Selecting Multiple ltems

Aswell as Cross Probing individual items, you can also probe multiple items using the normal
selection mechanism.

P To Cross Probe multipleitems

1

To CrossProbedl theitemsin agiven area, use Frame Select. Cross Probe will happen as soon
asthe frame select is complete.

To Cross Probe aparticular set of Components, use <Ctrl-Select> or <Shift-Select> to extend
or modify the selection.

When you have sdlected the desired set, smply Select one of the items already selected, and the
Cross Praobe operation will happen.

Cross Probe When Items Are Already Selected

If you choose the Cross Probe option when there are already items selected in the source design, then
Cross Probe will operate as a'single shot' action. The program will not stay in Cross Probe mode once
the probe action has been carried out.
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Printing the Design

When you wish to obtain a hard copy of your design, thereis a choice of two methods for outputting
prints and plots from Pulsonix:

e ThePrint option from the File menu will print the current design exactly asit appears on the
screen. It will output to the selected Windows printer and will be automatically fitted to the paper
size.

e The CAM Plat option from the Output menu to Print or Plot auser defined output to a selected
device using defined parameters. This allows you to a so choose not to include some design item
types. Using this method, Pulsonix plots everything in the design on a per page basis unless
excluded from aplot. The control over the size, scale, position and contents can be defined using
the tools provided.

Using the Print Option

The print option is aquick and easy method of generating a print of the PCB using your default
Windows printer.

When selected, the standard Windows Print diaog is displayed.
Print @

Printer

RETES Brather HL-54500M series Print
Paper Size: 44, 210 % 237 mm

Orientation: Portrait Print Setup...

iniEontents ] &l Colours Black Auto Rotate

(@) Whale D esign ToFi

O Curent iew Scale: |1.000000

Selection

From this diaog you can select the number of copies to be made and select the print range.

The Properties button on this dialog gives you access to more advanced printer specific options
allowing you to change other settings.

If you wish to make al colours on the screen black regardless of their displayed colour select the the
Always Print in Black check box.

Print will reproduce on the paper exactly what is visible on the screen, therefore control of what
appearsin the print is achieved by adjusting the on-screen view. The on-screen view will
automatically ‘best fit' to the selected paper size dthough it is possible to change the chosen
orientation of the print viathe Printer Properties mentioned earlier.

If amore specific and consistent print is required, independent of the screen view, the CAM/Plot
option on the Output menu should be used.

The CAM/Plot option isafully configurable single 'shot' output option that alows you the full
flexibility to output the plot required. Thisis discussed in more detail in the next Chapter.
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Assembly Variants

Introduction

Variants alow the creation of multiple build assemblies within asingle PCB, or Schematic design
file. A design with variants has a common bare board (which means that tracks and copper do not
vary) but has the potentia for different component variants.

How component variants can be used
There are four possible ‘states’ for component variants:

® You can eect to have components fitted or not fitted in any particular variant.

e For each variant, components can have different Parts for the same Reference name, for example,
R1 could be a4308R-102 1K or a4308R-102 2.2K. If you have the Pulsonix Database
Connection (PDC) product, this will aso show next to thelist of Parts available.

e For each variant, the same component (R1) can have different footprints, for example, R1 Part
4308R-102 1K could have a RES300 or RESAQ0 footprint. These could even be with a different
number of pads.

e For each variant, the same component can have different Attribute values. For example, R1 with a
value of 1K for the USA variant could be 1K1 for the GB variant.

These variants can be used in any combination for each component.

The Variant Manager

The Variant Manager is available on the Setup menu under Variants. Thisdialog allows you to
create, modify and manage the variants for your design.

Variants Manager @
Use Variants
Current Variant
UsA —
o Edit...
Description: S
Copy...
| b |
Variants:
<Master Desiin> Mot-Fitted
Components
ASIA ;
ELR.OPE WEay
| Move Down |

The Use Variants button is used to initiate the use of variantsin a design.
Use the New, Edit, Copy and Delete buttons to create and manipulate each variant.

The selection for Not-Fitted Components allows you to define whether these are displayed in the
design and Plotted (in Schematics only) by checking the Display box.

Once avariant has been added, the variants|list order may be modified using the M ove Up and M ove
Down buttons. Selecting avariant from thelist and pressing Apply or OK will set this as the current
variant inthe design.
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Viewing the Variant status

Once avariant has been sdected in the list, the Current Variant is displayed in the Pulsonix design
caption at the top of the design window. Thisis shown as the design type (PCB or SCM) and the
Current Variant name in brackets. This status changes as a different variant is selected in the
Variant Manager.

™ Pulsonix - [PCB Design: routingdermoS (USA) *]
@ File Edit View Insert Setup Utilities
DEM & o @ KN

Creating Variants

P Tocreatevariants
1. Select the Variants option from the Setup menu.
2. From the Variant Manager didog select the Use Variants check box.

Variants Manager @
Use Variants
Current Variant
-

Thiswill now enablethe dialog for editing and alow you to create new variants.
4. Youwill seeyour <Master Design> entry, thisisthe design ‘raw’ with no variants.

Use the New Button to add new variants to the design.

Variants Manager IEI
Use Variants
Current Variant
s
.
Description:
Variants:
<Master Desiin> Not-Fitted
ASIA Components
ELROPE Display
Maove Down
6. TheAdd Variant diaog will enable you to define a Name for the variant and to giveit a
Description.
Add Variant 3]
MName: USA

Description:  Usa variant 120V
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7. The variant defined will now appear in the Variants: list.

Variants:

<Master Desiin> MNot-Fitted
Components

ASIA :

EUROPE ¥|Display

8. By selecting the Display or Plot check boxes under Not-Fitted Components, you will be ableto
choose whether to see or plot components that are not fitted for the selected variant. If thisisnot
selected, when avariant is chosen, components not fitted in the variant will not be seen on-
screen.

9. For Schematics only, checking the Plot check box for Not-Fitted Components will force
components to be included in CAM plots even when not-fitted. These not-fitted components will
be highlighted in the plot by their outline shapes being drawn in the defined Variant line style and
where applicable, in the Not-Fitted colour.

10. If you wish to now use variants, you must select a variant name from the list before exiting the
Variant Manager.

11. Once completed, click OK to exit.

12. Assuming you have selected a variant by name before exiting, you may now make componentsin
the design ‘variant specific'.
Selecting <Master Design> from the list as the current variant temporarily disables the use of

variants by showing al components as fitted. However, they are not treated as fitted, otherwise you
would get DRC errors.

Components in Variants

Introduction to the Properties dialog

Y ou have made the design ‘variant enabled’ using the process above; you must now choose which
components will be not fitted in each variant.

For a selected component, the Properties diaog allows you to edit its variant properties. It shows
which variantsthe current component isfitted in and if there are Part variants. A fundamental rule of
variantsis that the bare board will be constant across all variants, so al pads, tracks and copper will
always appear.

Parts variants alows you to have more than one component instance with the same name but different
values or even adifferent Part or footprint in each variant. The ruleisthat only one component
instance of a given component name can be fitted in each variant. Obviously, it can be confusing to
have more than one component with the same name. In thisdialog thereis an additional Shared
Identifier which enables you to refer to a specific instance.

Properties: Pad - Variants = @

| Pad I Pad Attributes I Test I Component | Comp Attibutes | Variants | Net I Net Aﬂributes|

| Variant Fitted Part Name : Shared Identifier Vari.z
| Attributes Instance Descri
USA W T4HCO4 a a
ASlA v T4HCO4 b b
EUROPE W T4HCO4 [ c

Each named variant is shown for the component (USA, GB and Europe).

Colour coding for Properties dialog
There are anumber of possible colour states to help you usethe Variant Properties dia og:
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The name of the Variant currently active in the designis shown in bold type. In the below example
for the USA variant:

Variant| Fitt
usa [
3B [v
Europe [v

The row(s) for the component instance(s) represented by the symbol or footprint currently selected in
the design are shown highlighted in blue text.

Variant Fitted Part Name __Shared ldentifier \ark
Attributes Instance Descri
usa v T4HCO4
ASIA v 74HC04
EUROPE 7 74HC04

Instances that share the same symbal or footprint currently selected in the design but have different
attributes or Parts are shown in green text.

Variant Fitted Part Name . Shared Identifier Vari.z
Attributes Instance Descri
USA W T4HCOD4 a a
ASIA i T4HCO4 b b
EUROPE W T4HCOD4 [ c

Instances that use a different symboal or footprint to the one currently selected in the design are shown
ingrey.

Shared ldentifier

Variant| Fitted Part Hame Database -
Attributes Instance
USA R 0063 SMTF 1.0k a a
B R 0053 SMTF 1.0k b [}
Europe R 0083 STF 1.0k [ (]

Fitted Component Variants

The Fitted column shows you whether the component is fitted or not in the design in a particular
variant (components are fitted in all variants by default).

Shared ldentifier

Variant| Fitted Part Hame Database

Attributes | Instance
UsA R 0L.0E3W SHTF 10K
GH [J RO0B30 SMTF 1.0K

Europe [J RO0B30 SMTF 1.0K

Newly added components areinitialy fitted in al variants, regardless of whether a particular variant
is'Current’, when it is added and must be explicitly set unfitted by un-checking the 'Fitted' check box
in the appropriate variants.

Display of Not-Fitted Components

In Schematics, not fitted Components/Gates together with any connections to their pins are not
displayed (unless the Display Not-Fitted Components option has been enabled).

In PCB, the display of Not-fitted componentsis determined by the Layer Class setting in the
Technology. All itemswith an electrical layer class will continue to be displayed even when the
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component is not fitted, e.g. Pads. By default, all other itemswill not displayed for not-fitted
components, e.g. Silkscreen shapes, although this can be changed by checking the Comp. I1tems
Visible In All Variants option for the appropriate layer class. (Aswith Schematics, the Display Not-
Fitted Components option provides aglobal override to force not-fitted components to be dways
displayed fully.)

The Layer Class check box Comp. Items Visible In All Variants should be selected.

pes Variant Components
Around Pad ltems Visible In All
e

‘ariants
Around Text

Comp
s At Board

El Panel

Check ltems
o COutside Board

\Use Variant Style

Appearance
Draw Shapes in
ind O Panel Design

e

Colours used for Variants

Within the Colour s dia og on the Settings menu, there are two available highlight colours for use
with variants. Oneis for Variants and the other for Not Fitted.

unconnected Pads v
Unfinizhed I
Wariants I -
Mot Fitted v
Ditferertial Pair Mazter I~

The Variants colour can be used to highlight any component that participates in design variants with
either aNot-Fitted or Part Variant status change.

The Not Fitted colour can be used to highlight not-fitted components that are ill visible. It is best
used in conjunction with the Display Not-Fitted Components option in the Variants M anager
diaog.

Line Styles used in Not-Fitted Components

It is possibleto specify aline style to be used for drawing any shapes that are till visible for not-fitted
components. This may be set by selecting the Variant category on the Defaults tab on the Design
Settings dialog. A dashed line style used in conjunction with the Display Not-Fitted Components
option gives the best effect.

Part Variants

A more advanced form of variantsisto use adifferent Part for the same component in some variants.
Various scenarios are possible for the same component:

o Different Parts
o Different Attributes

e Different Footprints
Y ou may want a completely different part with a different symbol or footprint; this can be positioned
and connected independently.

Alternatively, you may want the component to have different attributes, but still be represented by the
same physical symboal or footprint.
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To do this, you need to assign a Shared I dentifier (Variant 1d), this can be any name. There aretwo
columns under the Shar ed | dentifier heading; Attributesand | nstance.

Shared ldentifier

Variant| Fitted Part Hame Database -
Attributes | Instance
USA R 0063 SWTF 1 2K a a
=B R 0063 SWTF 1 0K b [}
Europe R 00BN SMTF 1 Bk [ a

Y ou can share Attributes by entering the sameidentifier in the first column, and you can share
Instances (footprints) by entering the same identifier in the second column. Y ou cannct share
attributes, without also sharing instances. Instances can be shared provided the Partsthey use are
compatible. Parts are compatibleif they use the same footprint.

Variant| Fitted Part Hame Shared ldentifier
Attributes | Instance

USA F 003 SMTF 1.2 a a

=B R 00583 SMTF 1.0K b

Europe R 0063 SMTF 1 8K i

In the above examplethereis afitted instancein al three variants. Variant GB, usesidentifier b
which uses acompletely different part to that used in USA and Europe, it will therefore be positioned
separately. The componentsin USA and Europe have Attribute identifiers a and c, so can have
different attributes, but share the same symbal instances, because they have the same Instance
identifier a. Their positioning and connectivity are therefore identical.

To change the part in a specific variant, right click and select Change Part on the appropriate Part
Name, or smply double click in the Part cell.

51 1 ldentifi
Variant| Fitted Part Hame > DS U TEr
Attributes | Instance
UsA R 0083 SMTF 1.2K a a
Gh [F 0089w SMTE et Q
Europe F 00570 ot “hange Part...

The Change Part dialog alows you to change the Part and/or footprint.

] Change Part @
Look In: &l Libraries] - oK,
which Parts:
Cancel
Filter: MNo. Fing: 14 fpply I—I
Matched: 4073 of 63653 -
Part: 1-111446-5 {amp} A Find...
Desc: COMNMIDC PIN 14P0S 3040 NO LATCH Pins: 14
F arnily:
Footprint  conld 2<7_S -
Keep attribute styles & pozitions

Component Variants Attributes

As an aid to identifying the component instances displayed in the design you may find it useful to add
a<Component Variant | d> atribute position to be displayed a ongside their symbol or footprint.
This can be added to the symbol or footprint definition. Thiswill display the appropriate ‘ Attributes
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Shared Identifier’ for the component instance the symbol or footprint representsin the current variant
(not the Variant Name).

You can dso assign a<Fitted | n> attribute to a symbol or footprint definition. Thiswill display all
variants the component instances represented by the symbol or footprint arefitted in. The variantsin
which the symbol or footprint represent a different component instance (because this has a different
Part or Attribute) are shown at the end enclosed in brackets, for example,
first_variant,(second_variant)

Current Variant Attribute

A <Current Variant> atribute can be added to a design, thiswill display the name of the 'Current’
variant selected in the design.

Variant Attributes

Variants Text
The ability to add text, specific to particular design variantsis supported in the form of variant

specific design level attributes.

P Tousetext variants
1. Createadesign Variant using the Variants Manager and switch to a variant.
2. Inthedesign, add your text and position asrequired.

3. Select thetext and select Properties from the context menu. On the Variants page, select
whether that text string will be Present or not on the selected variant. A description of the variant
isaso displayed for confirmation.

Properties: Text - Variants = @

Text | Text Style | Variants

Variant| Present| Variant Description
USA v USA Variant 1200
GB W GB Variant 240V
Russia W Russia Variant 220V

Variants Text Callouts
Text Callouts can be defined as variant specific. To do this, use the Propertiesdialog, Variants
page and sdlect the check box to show whether the callout isPresent or not.

Properties: Text Callout - Variants = @

Callout | Line Style | Text | Text Style | Variants

Variant | Present| Variant Description
USA i USA Variant 120V
GB b GB Variant 240V
Russia b Russia Variant 220

Text calloutsthat reference variant design attributes using attribute substitution will aso not display
or plot for variants in which the attribute is not present.

Variant Attributes

An additiond Variant Attributes tab on the Design Properties dialog allows design attributes to be
enabled/disabled for the defined variants in a Schematic or PCB design or Profile.
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To use Variant Attributes, the attribute name must first be defined in the Design Propertiesdiaog
under Attributes.

7| Properties: PCE Design - Attributes = @
Attributes | Variant Attributes | Associated Parts ! Joumal |
Azzemby=fazemby | New... |
V| GE Title=GB Design
| Ruszzia Title=Russia Design | Edit.... |
SMT Azzembly=SMT Assembly .
Special Instructions=Special Instructions | Delete |

Tupe 1 Board=Tuype 1 Board
Type 2 Board=Type 2 Board
VI USA Tile=USA Design

The Variant Attribute page in Design Propertiesis now used to define whether the Attribute is
Present or not in the selected variant.

7| Properties: PCE Design - Variant Attributes = @
Attributes | Variant Attributes | Associated Parts | Joumal
usa ASIA EUROPE

Azzemby W W J

GE Title v

Russia Title b Vv v
SMT Azzembly v 7 v
Special Instructions v W v
Type 1 Board v
Type 2 Board W v
US4, Title v

Thetablelistsal design level attributes down the left hand side with each design variant shown as
column heading acrossthe top.

The check boxes indicate whether the design attribute named in that row is to appear in the design
variant named in that column. Note that to actualy be displayed on screen the attribute must aso be
checked as displayed under the Attributes tab. When there is a current variant active inthe design
only design attributes chosen to be shown for that variant will belisted under the Attributestab.

By default, when first added, a design attribute is shown in al variants. To remove it from agiven
variant uncheck the appropriate check box. Notethat it is possible to add a new attribute exclusively
to the current variant (if oneis active) by using the I nsert Attribute option and choosing Variant as
the Add Attribute To setting selected from the drop down list.

Insert Attribute @
Add Attribute To: Wariant -
Altribute Mame:  Russia Title -
Uszage: Desian -
Attribute Yalue:  Fiussia Diesign ~ &

For any changes made to the Variant Attributes or Attributestab to be reflected in the other,
without first closing the dial og, the Apply button must be clicked.

Attribute positions for Design Attributes defined as not present in the current variant will not be
displayed or printed and will be excluded by the CAM Plat option in accordance with the variant
settings of the defined plots.
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Where design attributes are listed, those not present in the current variant will be omitted from the
list.

Database Connection Extensions

There are additional features available as part of the Pulsonix Database Connection cost option.

Using the Database with Part Variants

When using the Database Connection product, thereis an additiona level of integration between
database Parts and Pulsonix Parts. The additional information is held as attributes; therefore sharing
the same Part should also share the same attributes.

To be able to use different database Parts as part variants, the component must have a different
Attributes Shared I dentifier in each variant as a minimum reguirement. Thisis because the database
information is stored as attributes on the component and needs to be different for each variant. In this
case, changing the database record for one instance will changeit for al of its shared instances al so.

If the component is dready using different symbals or footprints and is set up with adifferent
Instance Shared | dentifier, using database Parts will be no different to using Parts directly from the
Pulsonix library as there will be adifferent symbal for each variant to which to attach the database
attributes.

Additional Database Column

This displays the database key field information for each variant and is useful for seeing if different
database Part variants are being used even if the Pulsonix Library part is the same across variants.

Properties: Component - Variants = @
Componert | Comp Attributes | Variants
Variant Fitted Part Name Shared Wenfinel, Hauant
Attributes | Instance | Description
USA i 1ZBEPROM1 values1 values1 USA Variant 12
GB v 12BEPRONM1 values2 values2 GB Variant 240
Russia v 1ZEEPROM1 valuesd values2 | Russia Variant

If the Part Name is changed for avariant, unlessit is chosen via the Database Br owser method
(shown below), any existing database information will belost and it will revert to being a'local’
component for that variant. For a'local' component, the database column will be blank.

Search Mame: [ New ][ Open... ] [SaveAs.. ]
R&
Look I Fsitr < Fond 1 tem o
| | Field Operator | Value | Value? | _:_ .
PARTHEME = IERED
R G.863W SMTF 1.2K [ |
(o ) (o J [
[ PARTHAME | PART WUMBER | VALUE | TOLERANCE | POWER |VOLTAGE| MFR | CATEGORY IH_STOCK
[P |RODEWVEMTF 12 RODBIWSMTF 12K 12K 0 B3 Resistar/SM Thick Film 1
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Other considerations for Variants

Plotting Variants

If Variants are being used in adesign, the CAM Plot tab of the Generate Plot and Technology
dialogs will display an additional column; Variant.

This defines the particular variant for which each output will be produced. This may be a named
variant or "Master Design" in which case the output will be produced for the entire design
independent of any particular variant. It may also be set to Current Variant in which case the output
will be produced for the variant that is selected as 'Current’ at the time the plot is run.

Generate Plot - CAM Plots c
Plat Preview | CAM Plots | Plot Settings | Drill Sizes
Name |Enab|ed Device |Process | Variant Scale | Rotate Mirror | Position |Area Step Repeat
Top v Gerber :Layer To <Master Desig (1.000 :Auto Rotate: Auto Shift <Design E
GND v Gerber Layer GMO <Master Design=:1.000 :Autc Rotate Auto Shift <Design Ex:
+5V v Gerber :layer +3Vi<Master Design=;1.000 :Auto Rotate Auto Shift ;<Design Ex
Bottom v Gerber :Layer Botti<Master Design=:1.000 :Autc Rotate Auto Shift ;<Design Ex:
Paste Mask Top 7 Gerber ilayer Past<Master Design=:1.000 {Auto Rotate Auto Shift <Design Ex
Solder Mask Top v Gerber :layer Sold <Master Design=;1.000 :Auto Rotate Auto Shift ;<Design Ex |_
Cillke ~raan Tan 0 Narhar I avar Qilke ~Mastar Nasinn- i1 MO0 foukn Datata fokn Chif ~TMacien Fw

The CAM Plot Wizard Output page aso alows specification, if necessary, of the variant for which
theplot isto be produced.

The Auto Generate CAM Plot diaog has an additiona option Generate For Each Variant which,
when checked, will create aplot per defined variant, for each process type that is affected by variants.
By default in PCB, this will be the non-electrical layers and in Schematics will be each pagein the
design.

Layer Class ype  LOCUMENTANon | wwiriduaes -

For each Layer Span:

Ezcellon Drill Output: Excellon -
Dill Drawing: Mathing -
| Delete Existing Plots First | Generate For Each Variant

The information included in each plot will be affected by the sel ected variant and the Components not
fitted inthat variant. In PCB, the Component items plotted are determined by the layer class of each
item with eectrica items, such as pads, dways included, whereas other items, such as silkscreen
shapes, are excluded although this can be changed by checking the Visible In All Variants option for
the appropriate layer class. Theitemsincluded in plots are not affected by the Display Not-Fitted
Components option that applies to screen display only.

If variants arein use in adesign, a CAM/Plat report will show the name of the variant for which the
plot was produced.

Translate to PCB

All variants information defined in a Schematic design will be automatically transferred to the PCB
design when the Trandate to PCB facility is used.

Synchronise
Synchronise Designs will additionally check and update al variant information as necessary.
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Optimise Gates

The Optimise Gates feature in Schematicsis variant-aware in that a gate will only be moved to
another component if it is fitted and unfitted in exactly the same variants.

Design Rules Checking

Design Rule Checking is variant-aware in that certain types of spacing errors that would otherwise
be reported are suppressed if the components involved are never fitted in the same variant. The
spacing rules affected are component-to-component, pad-to-pad and drill-to-drill. Obviously, where

different Parts or footprints are used on a component in different variants, these are also considered
and checked.

Associated Parts

The Associated Partstab in the Design Propertiesdiaog will reflect the design's 'Current’ variant.
Quantities of associated Parts added for components that are not fitted in the current variant will not
beincluded. Additional quantities of associated Parts added directly into the design will be included
inall variants.

Quantities of Associated Parts relating to not-fitted parts will also be excluded from the Parts List
Report.

Auto-Rename

The Auto-rename option is variant-specific. If a design has a'Current’ variant, not-fitted components
will be excluded from the rename.

Copy and Paste/Duplicate

Copying not-fitted components will retain the not-fitted information only for named variants that
already exist in the destination design. Duplicate operétions take place within the scope of asingle
design so duplicated components will always preserve the not-fitted state of the original but it does
not retain the instancing.

Variants Report
Thisreport lists all variants and componentsin adesignin grid format. It shows the Part used for that
variant and that a Component isfitted in which variant.

Part List CSV and Report

These reports are variant-specific. For a Parts List report, if the design has a'Current’ variant, its name
isdisplayed at the start of the report and not fitted components are excluded. If the Parts List CSV
report is selected, the current variant is output but the report does not contain the variant name.

Other Reports

Severd other reports are variant specific and when the design has a'Current’ variant, will show its
name at the start of the report and exclude not fitted components and their pads.
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Assembly Variants Spreadsheet Editor

You can view and edit variants in a spreadsheet style interface. The Component Variant editor is
available on the Edit menu in both the Schematic and PCB design editors.

Hame Part Hame K |HorthernEurope | usa | Asia | a~ [ ok ]
1 C
2 CP3 C Polarized3  C Polarized3
COMRA DIN41612-PLG-64 Dt 612-SKT-64
o
PLZ B
—
PL4 26WDP
PLS 3P
=i BCAS4L
G2 BCAS4L
R1 R 0.063W SMTF 1.5K R R O.053W ¢ Mo Variants:
R2 R
3 R |-
R4 R Mot Fitted
RS REC 4308R-101
R —
R? R R 0063 SMTF 1.5K R 0063 SMT R 0.083W ¢ Shared:
R R R 0063 SMTF 1.5K R 0063 SMT R 0.053W ¢ -
R9 R R 0063 ShTF 1.5H R 0063 ShT R 0.083W & B
10 R Different Attributes:
R11 R 1~
Sl =} Different Instance:
1 745251
117 741 5751 L  —
£ >
Companent: | A1 [ Update Spreadshest ] [ Dizcard Changes ] Al

: _
Variant N — Shared Identifier ‘ Attributes [ Descrif
[Atribmtes | instance | ¢ | r | V | Del Column

UK R 0063 SMTF 1.5K a a 0.2pF 1.5K Thick Film Surfs

Morthern Europe R 00630 SMTF 1.5K a a 0.2pF 1.5K Thick Film Surfs

s, R b h 0.2pF 33K Resistor

Asia R 0053 SMTF 1.5K o a 0.2pF 1.5H Thick Film Surfs

Africa R 0053 SMTF 2.2K o a 0.2pF 2.2K Thick Film Surfs .

South Americs R b b 0.2pF 33K Resistr Dzl

Part
< IS [ ariant

The dialog is broken down into two distinct sections with controls for each.

Component Variant Spreadsheet

The top section isthe component variant spreadsheet, with arow for each component. The bottom
section allows you to view and edit the variant details for the component currently selected in the top

half.

| Component Variant Spreadsheet

Hame Part Hame usa* GB EU
c1 i
G2 c1g12 C1.0pF
C3 G
4 [ 10-16-1031
c5 0603 C1 04K ATDA

The main grid in the top left of the dia og shows arow for each component and a column for each
variant inthe design.
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Cells are colour coded to show the state of each component in a particular variant. The colour
indicates whether the component is not fitted, is a different part, uses different attribute values or uses
adifferent physical appearance. This makes the spreadsheet ideal for quickly seeing which
components in the design use variants and which are not fitted in certain variants.

Component Edit Pane

The bottom part of the dialog is occupied by a grid or table showing the variant details for currently
selected component in the spreadsheet.

Component: |R1 [ Update Spreadshest | [ Discard Changes ] ?ﬂnbutes:
- Add Column...
Wariant Fitted ‘ Part Hame | ‘%harea e tliey | Burivies | Part Descri
| Attributes | Instance | C | R | v |
UK R 0063 SMTF 1.5K a a 0.2pF 1.5K Thick Film Surf
Marthern Europe [[] ROOS3W SMTF 1.5K a a 0.2pF 1.5K Thick Film Surt
LISA R b b 0.2pF 33K Resistor
Asia R 0.063v SMTF 1.5K ¢ a 0.2pF 15K Thick Film Surf
Africa R 0.063v SMTF 2.2K d a 0.2pF 22K Thick Film Surf p——
South America R b b 0.2pF 13K Resistar acapiolll
| Part
Varant

Thisis similar to the Component Variant Properties didog for a selected component, but with the
added feature of being able to include attribute value information. It contains arow for each variant in
the design and columns allowing you to change the components fitted state, part name, whether it has
different attributes and whether it has a separate physical component instance. Cellsin these columns
are coloured depending on their 'state’ using the same system as the spreadsheet. The name of the
variant currently active in the design is shown in Bold text in the appropriate row. The table can be
enlarged to show more variants, see Resizing the Dialog section at the bottom of this page for details.

Advanced Technology Features

Autorouting
Pulsonix supports two Autorouters for automatically routing your design, these are described in the
Online Help supplied with the product.

Interactive High Speed Design

An additiond cost option to alow you to interactively route the design using High Speed design
rules. This option is described in the Interactive High Speed Users Guide supplied as a PDF file and
available from within Pulsonix under the Help menu and Online Manuals>

Micro-via and Layer/Component Span Technology
Chip-on-Board Technology

Embedded Component Technology

As an additional cost option, the Advanced Technol ogy feature enables the creation of design using
Micro-vias, Layer and Component spans, Chip-on-board technol ogy and advanced embedded
component technol ogy.

These options are described in the Advanced Technology Users Guide supplied as a PDF file and
available within Pulsonix under the Help menu and Online Manuals>
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Chapter 7. Outputs For PCB Manufacturing

Overview of manufacturing outputs

Pulsonix provides you with an output mechanism for generating professiona PCB layout plots for
manufacturing. The plot types available will cater for home production of PCBs, right through to
professiona fabrication facilities.

All the plot and drilling outputs are located in the CAM/Plot option on the Output menu. From this
option you can select the layer, or combinations of layers to plat, the scae, therotation, the position
on the plot and the ‘machin€g’ driver.

From this option you can output:

e Gerber 274-D and 274-X (extended Gerber format) format photo-plots
e HPGL Pen plots

e Windows printer plots using any installed Windows driver

e Numerically controlled drilling (NC Drill) information

e (ODB++ format

e Format files created in the Report Maker option

e PDF Filesfor documentation purposes

Plot types

Plots are available for al aspects of the design but because Pulsonix uses a configurabl e output
mechanism, it means that any plot required can be generated:

e Top, bottom and inner electrical signal layers

e Silk screenlayers

e Solder resist plots

e Solder paste masks

e  Copper and power plane (full or split) layers

e Assembly and manufacturing drawings

e Drill letter/symbol drawings

e NC Drilling and profiling/routing files

® Inner layer embedded component layers

Pulsonix can also output to STEP, DXF and IDF formats but these are not generated as part of the
CAM Plot mechanism.
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The CAM Plot option

Using the CAM/Plot option

The CAM/Plot output option is available on the Output menu. This option provides you with a
mechanism of generating different types of plots using the one dialog. It also provides you with a
process that can be used over and over again from a single button click.

The CAM/Plot setup parameters are defined in the Technol ogy data under the CAM/Plat tab. This
means that different designs using the same plotting parameters can be defined and reused.

The CAM Plot mechanism uses items within the design and on particular layersto create the contents
of the plot. The layers are controlled by the Technology file and the Layer Class withinit.
Outputting a plot overview

The process for creating specific types of plotsis covered in this chapter. The description below isthe
‘fast-track’ to outputting a plot.

Once the Auto Gener ate dial og has been used, the bulk of the work to create a plot has been done
other than any fine tuning'. The Auto Generate dialog has been designed so that any rotation, any
scaleplot tofit is specified by default. This means the plot will fit the paper if the Run button is
pressed. Obviously, you can use the CAM/Plot dial og to redefine the plot as required.

P Tooutput aplot
1. Theplot type should be defined in the CAM/Plot diaog.
2. The correct printer or plotter should be specified in the Settings dialog.

3. Check that the plot is as required using the Preview dial og and sdlect the plotsrequired using the
Enabled check boxes.

4. Check that the plot fitsthe plot ‘bed'.
Press the Run button.

Outputting a Windows Print to File and PDF

Pulsonix supports standard Windows printers. This means your plots can be sent to any device that
Windows supports, such asalaser printer, PDF file or even a Windows print File (Postscript for
example). Aswell as Windows ‘ printers’, Pulsonix also hasits own built-in PDF driver which can be
directly selected as an output device type, the same as you would for Gerber, Excellon, Windows etc.

The Auto Generate plots feature

If the parameters are not available the first time you try and enter the CAM/Plot option (or the first
time you enter Technology and the CAM/Plat tab) you are presented with a dia og to request auto-
generation of the parameters.

Pulsonix 3

I "~ 1 Mo CAM Plots are currently defined,
\ " would you like to generate some plots now?
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If you click No to this, the CAM/Plot modeis entered but you will need to create the parameters
yourself. If you click Yes, the Auto Generate CAM/Plots didog is displayed:

Auto Generate CAM/Plots @

A default set of CAM Plots will be generated bazed on the

current contents of your design and the selections you
make in this dialog. Any existing Cak Plots can als be C |
deleted before the new set iz created. SNCY

For each Layer:

Layer class type "Electrical : Gerber |L|
Layer class lype "Non-Electrical’ ;. Gerber |L|
Layer clazs type "Documentation' : Windows -

For each Layer Span:

Ezcellon Drill Output: Excellon -
Dill Drawing: HP-GL Penplot -
| Delete Existing Plots First | Generate For Each Variant

From this, you can select the default plot mode for each layer and layer spans of the PCB. Oncein the
CAM/Plot didog, you can select other print or plot types. You can also opt to have alternative
outputsif required of the same layers (for example, Windows and Pen Plotter outputs) in addition to
the ones specified initialy.

The CAM/Plot dialog

Overview

Thedialog itsdf is split into three sections for previewing the plots, defining the rules of the plot and
for setting up the plotter type.

Generate Plot - Plot Preview
CAM Plots | Plot Settings | Dril Sizes | Plot Preview

QOutputs To Be Generated

Fits |Enabled |Plot Hame
No W GND
No i +5V
No W Bottom
No o Paste Ma-
No W Sold-
No Pl ’
No o
N~

Plot Preview is used to display a preview of the final plot. This should provide you with an idea of
what the plot will 100k like beforeit is plotted or printed.

CAM Plotsis used to set up the characteristics of the plot, the scale, rotation, plot type etc.

Plot Settingsis used to set up the plotter or printer. Thisdiaog also contains alocation for the
destination of the plot output if afileis being output.

A panel a the base of the dialog is used to Run the selected plats, this pand is available during the
use of al three dialogs.

Run isused to create any plots that are enabled and to save the current settings.
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[ Run ]| Cancel |

Apph Help

Apply is used to save any changes or settings without exiting the dial og.
Close or Cancel are used to exit the diaog.

The Close button is displayed instead of Cancel once the Apply button has been pressed, this also
closesthe didog.

Plot Preview

Generate Plot - Plot Preview = @
CAM Plots | Plot Settings | Dril Sizes | Plot Preview
Qutputs To Be Generated | Preview Design Position of plot/output on paper/table
Fits Enabled | Plot Hame -
No bl GND
No v BV _
No 7 Bottorn g
No v Paste Mask T i
No W Solder Mask .
No v Silkscreen T &
No W Silkscreen B i &
No v Solder Mask 3
No W Paste Mask
Yes W Documentati
No 7 <Through Hol ra
_;
No v <Through Hol A
Wes 7 Drill Draw <T A
Yes Vv Drill Draw <T i
Plot:  [Top To: Gerber "‘-\_\.
Fits: MNo Style:  |Artwork
Position: |Auta Shift Scale:  [1.000000 ;
v, !
Width: [58" Mirored: [No i
Height: [10.7" Rotated: [No -
Registration Point:  Auto Shift -
Plotting Area Width: [10.0" .
Plotting Area Height: [10.0" ‘-\_\.
[ Run ] | Cancel | App | Help |

This dialog allows you to select the plot required for preview before outputting it. Each selected plot
isdrawn in the Preview window (if enabled). The plot isrepresented using a Plot Name defined on
the CAM Plots page, this also helpsidentify the type of plot being output if a sensible nameis used.

The Enabled check boxes will allow you to select which plots will be output when the Run buttonis
pressed. This means you can opt to run al plots required in one single button press regardless of the
plot type or device driver.

The Fits column will display No if the plot does not fit the paper. Most times you will be able to see
if the plot will fit, but if marginal, this acts as positive confirmation that it will or won' fit. If the plot
doesn't fit, you will need to change the scale of the plot or change the information being plotted using
the CAM Plots page.

The Preview window displays the plot selected in the list. It shows two main boxes (shown with a
centre 'cross' in each to help identify the centre of the plot). Thefirst isthe plot bed (the paper extents
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or the bed size), thisisthelarger box shown in Red. The second box is the design extents shown in
Blue. Also shown isthe board outline and elements of the design to give you an indication of the
orientation and the scale rel ative the paper. The preview window can be switched off by deselecting
the Preview Design check box.

All other information shown inthisdialog is confirmation of the CAM Plots dial og settings, such as
the Scale, Mirror and Rotated status of the design.

CAM Plots

The CAM Plotsdidog is used to set up the plot for output and how the plot will appear on the output
driver plot ‘bed’ being used.

If aregular plot isrequired, the plot can be almost compl etely defined using the Auto Generate
dialog when you first enter the option. The Auto-generate option can aso be run to regenerate the plot
settings automatically. Some plots may in fact, be totally auto generated using this option. The only
setting you may need to adjust isthe plotter type for aWindows or Pen Plotter, or the Exclusion of
items not required in the plot.

Generate Plot - CAM Plots [ = [ ===
CAM Plots. | Plot Settings | Drill Sizes | Plot Preview
Name [Enabled| Device | Process | variant Scale | Rotate Mirror | Position | Area Ster [ New... J
Top 7 Gerber :Layer To :<Master Desig 1.000 Auto Rotate: Auto Shift <Design E =
GND 7 Gerber :Layer GNO <Master Design=:1.000 'Auto Rotate Auto Shift <Design Ex =
+5V ¥ Gerber :Layer +5Vi<Master Design>:1.000 Auto Rotate Auto Shift i<Design Ex Co
Bottom ¥ Gerber iLayer Botti<Master Design= 1.000 |Auto Rotate Auto Shift i<Design Ex -
Paste Mask Top V| Gerber ;Layer Past <Master Design= 1.000 | Auto Rotate Auto Shift ;<Design Ex Uelete
Solder Mask Top V| Gerber :Layer Sold <Master Design= 1.000  Auto Rotate Auto Shift ;<Design Ex Delete All
Silkscreen Top V| Gerber :Layer Silks <Master Design= 1.000  Auto Rotate Auto Shift ; <Design Ex =
Silkscreen Botto il Gerber :Layer Silkg <Master Design> 1.000 Auto Rotate ] Auto Shift :<Design Ex
Solder Mask Bott [ Gerber :Layer Sold <Master Design> 1.000 Auto Rotate [7] Aute Shift :<Design Ex Up
Paste Mask Bott [ Gerber :Layer Past <Master Design> 1.000 Auto Rotate [7] Aute Shift :<Design Ex —
Doc i [@] PDF Layer Doc:<Master Design=:1.000 'Auto Rotate [ Auto Shift :«Design Ex. Down
<Through Hole= [#] Excellon :Layer Spa:<Master Design=:1.000 'Auto Rotate [ Auto Shift <Design Ex
<Through Hole= W Excellon :Layer Spa:i<Master Design>:1.000 Auto Rotate Auto Shift i<Design Ex AAd To Plat
Dril Draw <Thro . [y| :WindowsLayer Spai<Master Design= 1,000 | Auto Rotate Auto Shift i<Design Ex il
Drill Draw <Thro V| ‘Windows; Layer Spa;<Master Design= 1.000 | Auto Rotate Auto Shift ;<Design Ex
Auto Gen..
Report
Step & Repeat.
Possible Outputs Not Covered By Plots:
Layer Wires Top
Layer Wires Bottom
Layer Span Blind Top - Ground
Layer Span Blind Power - Bottom

The grid matrix displays the options selected for each plot. Once created using Auto Generate or
New (from within this dialog), you can edit the information in each row to suit your requirements.

If no plots exist or you require anew plot, you can use the New button which will use the Plot
Wizard to complete thistask. The wizard will lead you through the plot type generation process to
create anew linein the CAM Plotstable. If you have a plot selected, New copiesthe properties of this
existing plot into the Plot Wizard.

After the row has been created, it can be edited interactively or by using Edit, but therow or itemina
row must be selected first.

The Edit button displays the Plot Wizar d. Each of the pages of the plot wizard will allow you to set
up facets of the plot to be output. See later inthis section for an overview of the Plot Wizard
functionality.

The Delete button is used to remove any unwanted plots from the grid.
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Add ToPlot isused to combine plots and is more relevant to the PCB Design editor. When selected,
it displays the Process page of the Plot Wizard from which to choose a process to add to the plot
selected. The Add To Plat option will add the plot to any other plot selected. If it gets added to the
wrong plot by mistake, select it, and use the Delete button to remove it. The plot must then be
recreated with the correct plot type selected first.

If when you started the CAM Plot option, you clicked No to Auto Gener ate the plot type, you may
now use the Auto Gener ate option to create a set of plots ready for use. This can be an alternative to
using the New plot option but will create a full set of plots for the design, replacing any existing plots
in the table. Use New if you wish to add to the existing set of plots.

The Reports button is used to generate a summary report of all the plots and their settings. Thisisin
addition to any reports generated at the time of actually running the plats.

The Step & Repeat button allows you to panelise your designs. Thisis covered below.

Step & Repeat

The Step & Repeat option on the CAM Plat dialog allows you to plot multiple copies of the same
plot with a specific offset or defined gap between them. It also alows an overlaid plot of different
coloursin one plot and alows true step and repeat for the same plot by using the Add To Plot button
and offsetting it each time.

Y ou must have a combination of the Step & Repeat criteriaand you must enable each of the plot
outputs to specify that this feature will be used. Thisis done using the Step Repeat check box
available for each plot on the main CAM Plots dialog.

# | Generate Plot - CAM Plots = @
AN Pt | ot St 0 S o P

Name |Enabled Device |Process Scale | Rotate Mirror | Position |Area Step Repeat | Exclusions | New... ‘

Top F Gerber :Layer Top 1.000 :Auto Rotate Auto Shift :<Design Extents> v Y

Bottom Fi Gerber  :Layer Bottom 1.000 :Auto Rotate Aute Shift :<Design Extents> Y | Edt ‘

Silkscreen Top F Gerber :Layer Sikscreen Top 1.000 :Auto Rotate Aute Shift :<Design Extents> Y | Copy ‘

Pin Names i Gerber  :Layer Pin Mames 1.000 :Auto Rotate Aute Shift :<Design Extents> Y —

Silkscreen Bottom i Gerber :Layer Silkscreen Bottom 1.000 :Auto Rotate Aute Shift :<Design Extents> Y | Delete: ‘

Doc i PDF Layer Dac 1.000 :Auto Rotate Auto Shift :<Design Extents> Y | Delete Al ‘

<Through Hole= i Excellon :Layer Span <Through Hole= :1.000 :Auto Rotate Auto Shift :<Design Extents> =
[—Ty—
| Down ‘
[ Add To Plot... |
| Auto Gen. ‘
| Beport... ‘
|Step & Repeat ‘

The Step & Repeat button opens up this didog. From here you can define the number of copiesto
create on the plot for both the X and Y direction in an array. It also allows you to define the offset
between each board plotted.

Step & Repeat @
Step Offzet
InX §3825 | InY 108350
@ Abzolute B oard Separation

Mumber of Copies

In¥ 1 = In¥ 1 =
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The Step Offset defines the distance each copy is offset from the previous one. There are separate
valuesfor X and Y.

Y ou can define the offset as Absolute which means that it isthe total offset. Therefore an Absolute
offset of 0 would put each copy exactly on top of the previous one (not recommended).

A Separation offset isthe gap between copies. In PCB thisis the separation between Board Outlines
(if any), otherwise it is the separation between design areas. An offset of 0 would dign the edges of
each plot.

Number of Copies, definesthe number of copiesinthe X & Y directions. These numbersinclude the
original asthe first copy (so they start from 1).

Note: the offset and number of copies are defined in the X & Y directions before any rotation has
been applied. The Plot Preview will give you an indication of how the final plot will appear.

Plotting Variants

If your design has variants defined, an extratab on the CAM Plots didog allows you to specify which
variant it isyou wish to plot. You can use specific variants or plot the <Master Design>.

| Generate Plot - CAM Plots
CAM Plots | Plot Settings | Dril Sizes | Plot Preview
Hame Enabled |Device Type |Process Variant Scale
Top Ird Wincowes Layer Top =Mazter Design= 1.000
Bottom Ird Windowes Layer Bottom =Master Design= 1.000
Silkzcreen Top (USA) Ird Windows Layer Sikscreen Top usa, Ao Fit
Silkzcreen Top (Y2 W Windows Lavyer Sikscreen Top W2 Buto Fit
Solder Mazk Top (USA) I Windows Layer Solder Mask Top usa, 1.000
Solder Mask Top (V2) Icd Windows Layer Solder Mask Top W2 1.000
Paste Mask Top (USA) Ird Wincow s Layer Paste Mask Top Usa 1.000
Paste Mask Top (%2) Ird Wincowes Layer Paste Mask Top W2 1.000
Fin Mames (US4) Ird Windowes Layer Pin Mames usa, 1.000
Fin Mames (W2) Ird Windows Layer Pin Names W2 1.000
Silkzcreen Bottom (USA) W Windows Layer Sikscreen Bottom usa, 1.000
Silkacreen Bottam (W2) I Windows Lavyer Sikscreen Bottom W2 1.000
Solder Mask Bottom (US4 I Windows Layer Solder Mask Bottom Usa 1.000
Solder Mask Bottom (2) Ird Wincow s Layer Solder Mask Bottom W2 1.000
Paste Mask Bottom (USA) Ird Wincowes Layer Paste Mask Bottom usa, 1.000
Paste Mask Bottom (V20 I~ Wincowes Layer Paste Mask Bottom W2 1.000
Documentstion (USA) Ird Windows Layer Documentstion usa, 1.000
Documentstion (%2 W Windows Layer Documentstion W2 1.000
=Through Hole= W  Excelon Laver Span =Through Hole= <Master Design= 1.000
Crill Craver =Through Hole= I Windows Layer Span =Through Hole= =haster Design= 1.000
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Plot Groups

Y ou can group plots using the Plot Group name option. This enables sets of plots of the same type to
be enabled or disabled. The Group column only appearsif any of the plots have a group name
defined.

The Enabled setting (box checked or unchecked) can be applied to plotsin the same group by
selecting this option from the context menu. For example, you could group plots by output device or
processif you wish, i.e. Windows/Gerber etc. or Documentati on/Manufacturing/Prototype etc.

CAM Flots  Plat Settings  Drill Sizes  Plot Preview

Name | Enabled | Group Device | Process | Scale | Rotate Mirror | P
TOP Gerber Gerber :lLayer TOP :1.000 :Auto Rotate [] A
SPLIT L2 Gerber o TAILzs PR P T i e S )
N1 L3 L] Enable Selected Group ["TA
SPLTZ L4 ] Show This Group Only % A
SPLIT3_LS D A
W2 8 ] Apply To Column A
SPLIT4_LT ] Apply to plots using same device A
BOTTOM D T L T A

You can create aplot using the CAM Plot Wizard and add the plot to the Plot Group. Either select
an existing plot group name from the drop down list or type a namein.

Process Type @
W Start -
Choose a name for this plot and choose the type of
M Process output
Output Define the name which will be used to identify this plot in dialogs and reports.
. Also choose the type of output.
Size
Design Position fames Sats
- Finish Plot Group: Windows -
Qutput To: Windows -
Printer Name:  Send To OneNote 2013 -

If you wish to add existing plots to agroup, from within the CAM Plots page, you can select a name
from the Group drop down list or type anamein.

Using the Plot Wizard

The Process page defines the Name of the plot and the output type using Output To. Thiswill be
Gerber, Windows, HP-GL Pen Plot, Excellon, Format Files or Nothing. Nothing would be
selected if the plot type was undetermined at the time that the plot type was created.

The plot nameis for reference only to identify the plot. It is recommended that you use meaningful
names that help identify the plot that they represent.
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Process Type @
W Start .
Choose a name for this plot and choose the type of
M Process output
W Cutput Define the name which will be used to identify this plot in dialogs and reports.
. Also choose the type of output.
Size
Design Position L= g
-’ Finish Plot Group: Gerber -
Quitput To: Gerber -

The Output selection is used to define the style of plot output.

Process Type @
Start -
W Sis Choose what is output
B Process Define the appearance of the output.
M Output Choose the data to be output, then it's style and quality.
Size Variant: <Master Design -
DS PRSI Process: Layer +5V v | Bxclude lems..
[ i Has Excluded ftems
Style: Artwaorke -
Mirror: ]

Positive

Negative {only plot gaps:
Ty g (only plot gaps)

ra -
L

MNegative Text:
The Process button allows you to select the Layer or process type to be output.

The Style of the plot can be either Artwork or Outline. Artwork will output the true width of all
items whereas Outline will only output the item as a centreline unfilled shape. The outline mode
would be used for check plots, for example.

The Mirror check box enables you to select whether the plot is mirrored or not.

When apower plane layer is selected (the layer must be defined as a power planein the Layers
dialog) Plane Styleis used to determine the style of the plane outpui.

The choice of Plane Style are, aPositive (plan & items), a Negative (only plot gaps) plot, a
Negative (plot isolation) and aPositive (only plot items) plot. Generally, a Negative plot is
requested which produces asmaller plot file, thiswill bereversed eectronically when plotted by the
plot house. A positive plot would be used when creating a composite plot of the planelayer that has
embedded tracks, thisis discussed later on in this section.

Pasitive [plane & itemnsz)

F 1 Not available for Pen plot outputs.
L

Meqative [only plot gaps]
r= Availablefor al plot types.
L
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Meqgative [plat izolation]
r-1 Not available for Pen plot outputs.
L

Positive [only plot iterns]

Fn

Positive (plane & items)

Availablefor al plot types.

Thisisthe full power plane output with isolation gaps and embedded tracks with isolation clearances
and thermd relief where connected to the plane.

Negative (only plot gaps)

Thisisused to produce a plot of al the oversize itemsin the plane, mainly for the Gerber output, to
be reversed and combined with a Positive (only plot items) plot.

Negative (plot isolation)

Thisis used for to create the full power plane with isolation gaps, therma relief and embedded tracks
(with isolation) but in negative mode. To create the power plane from this plat, the image would need
to be photographically reversed. Producing this type of plot saves printer toner and can be
photographically reversed to get the plot image required.

Positive (only plot items)
Thisisused if the power plane contains 'embedded' tracks or items. This plot isthe item itself without

any isolation or thermd relief. Thiswould be used in conjunction with the Negative (only plot gaps)
plot to produce a power plane with embedded items for a Gerber plot.

If the selection is set to Format files, then the extradrop down list box is presented for you to make
your selection. The choice of Format fileswill be taken from the Foldersdialog. You are dso
presented with a choice of Output Locations

- s

B Design Position Name: Documentation
- Finish Plot Group: -
Qutput To: Format File -

Format File: Associated Parts.ff [in "C:"-.Users"-...."-.Forrnats'|L|

Lists all associated parts in the design

Output Location: CAM Plots Folder -

If the selection is set to Windows, you are presented with an extra drop down list from which to
choose an dternative printer to the default Windows printer. Leave the setting to <Default Printer> if
you wish to smply use the default Windows printer assigned by your system.
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m oLe
M Design Position Name: Documentation
M- Finish Plot Group: -
Output To: Windows |L]

Printer Name: end To OneNote 2013

«Default Printer:
Fax
Microsoft XPS Document Writer

From the Exclude button you can also select which items to exclude from the plot. If nothingis
selected inthisdidog, al items visblein the design are plotted.

| Exclude ltems from Plot @

»

Choose from MOT to be PLOTTED
Attibute: <Autoplace Rules:

: Addoy ||Area
Bitmap Attribuke: <Fin Mame:

Board o< Delete | | Connection
Copper =
Dimenzion

Dioc Shape
Embedded View
tounting Hole
Pad

Testpoint

Tot
Tet Callout

Track Cancel

Wia

wire

Attribute: <30 Package:
A omponent Height:
Attribute: <Component Mame:
Attibute: <Companent VWariant |d>

Attribute: <Curent Variant Description:
Attribute: <Current Y ariant:

Attribute: <D atabase Field:

Attibute: <D atabase Key> -

m

Items to be excluded are sdl ected and added, using Add>>, to theright hand pain shown as NOT to

be PLOTTED. Use <<Dedete to remove the excluded item from the list. By default, some items are
automatically excluded, appearing in thislist but from which, they can be removed if required on the
plot.

The Size page uses sdlections to define the Scale and Rotation of the plot.

uesigrn Foson

M- Finish

Scale 1.000 -

Rotate: Auto Rotate -

For Scale, the choice on the drop down list is Auto Fit and 1.00 (ascale of 1:1). You can dso typein
directly into thelist to define your own scale factor to shrink or expand the plat, e.g. 5to makeit 5
times bigger or 0.5 to make it half the size.

The Rotation drop down list allows you the choice of Auto Rotate, No Rotation or Rotate 90
degr ees (forcing the rotation to 90 degree from its original position).

The Design Position page defines the position of the plot relative to the plotter type being used.

W UESIgn musiuun

M-’ Finish

Design Position: Centre |L]

Area: <Board Extents> -

Step & Repeat [
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The Design Position provides a number of options from which to move the design on the plot. This
design location specified is aligned with the location on the paper or plotter table, and specified in the
Registration Point which is set in the Settings tab for each device driver. This alows accurate and
repeatable registration of plotsto be achieved if the correct combination of valuesis chosen.

For example, if both Position and Device Registration are set to Origin, the design origin is aligned
with the origin (0,0) on the plotter.

If either the Position specified here or the device Registration Point are set to Auto Shift, then the
plot is positioned as best as possible on the output device.

The Step & Repeat check box will alow you specify that aplot isto be panellised. See previously in
this section for amore detailed description of Step & Repeat.

The Finish page provides you with asummary of the options selected in the Plot Wizard.

Finish (3]
Start c -

= Create plot with these settings

B Process

W Cutput Your Plot will now be created or edited with the following settings. Use the

. ‘Back’ button, or click on items in the 'step’ list at the left of the dialog if you
W Size need to change any values.
Il Design Position Ground
- Qutput: Windows

M- Finish Style: Atwork

Variart: <Master Design>
Process: Layer GND, Centre
Power Plane Style: Negative Gaps Only

Once the Finish button is pressed, the plot type is generated and added to the plot grid. If you decide
to change any of the settings, you can go back to the page directly or by using the <Back button to
move back through each page in sequence.

Plot Settings

Plot Settingsis used to set up the printer/plotter and the location of the files output.

Generate Plot - Plot Settings = @
CAM Pgts | Flot Settings | Dril Sizes | Plot Preview |
Qutput Device: Folder For Output Files:
Gerber - T Design Folder t‘
Save To File... I ||__aad From File. ] Browse
Gerber Output File Names Based On:

Plotting area: [¥] Desi 7l &

0.0000, 0.0000 to 10.0000, 10.0000inch L=l [ieriies el
Registration Point: Auto Shift

Hardware arcs: Yes

Hardware fil: Yes

Extended Fill:No [] Change Output File Name:
Include apertures: Yes

Include format: Yes

Include names: Yes

Units: inches

Type: Absolute Flot Report

Omit Zeroes: Leading

Integer: 3 || View When Run @ Save With Output Files
Decimal: 5

[ Append To Existing ) Save To Reports Folder
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Drill Sizes

From the Output Device section of the dialog, you can view and change the settings for each kind of
output device available. Use the drop-down list to choose the output device you wish to look at, and
the current settings will be displayed in the large text area below.

If you wish to change any of these settings, press the Setup button to access the Setup diaog for the
output device shown. The actud dialog displayed is different for each kind of output device
(Windows, HP-GL Pen etc.). You can dso Save and Load configuration files (Save/Load To File)for
each of these device types. For example, if you have one plot setting for Gerber 274-D and one for
274-X, you can define these and save the settings for reuse.

Options on the right side of the dialog allow you to define where the plots are saved to and how the
plot names will be formatted.

The Drill Sizes button enables you to setup the drill table to associate drill letters with particular drill
sizes, these appear on adrill drawing and drill tablein the design. A Drill Drawing is produced by
plotting aLayer Spantoa‘drawn’ output device (such as Windows or Gerber output).

The Drill Table

This page alows you to view the drill sizes used in the design, and assign a string identifier and shape
to the drill for use with adrill drawing.

Generate Plot - Drill Sizes
CAM Plats | Plot Settings | Dril Sizes | Plot Preview
Used | Diameter | Plated | Id | Symbaol Symbol Size | Symbol Filled | Count | k

e 28.0 i A iRound 28.0 v 214
i 30.0 2 B :Round 30.0 v 50
i 31.0 ok C :Round 31.0 vl 4
3 32.0 B D :Round 320 J 566
Y 35.0 Y E :Round 35.0 J 20
e 40.0 otk F :Round 40.0 7 20
o 42.0 ok G :Round 42.0 v 9

45.0 H :Round 45.0 v 0
i 50.0 i | :Round 50.0 vl 4
3 50.0 ot J iRound 0.0 J 5
i 100.0 o K :Round 100.0 ] 2
e 150.0 ok L :Round 150.0 v 1

There will be an entry for each drill referenced by the Pad Styles defined in the Technology. Plated
and unplated drills are counted separately. The drill is marked as Used if the drill actually appearsin
the design (not just in the technol ogy). Subsequent columns define how the drill should appear on a
drill drawing.

The Id is astring which will be shown aongside the position of the drill. The string does not have to
be unique and can be empty if no identifier isrequired. The text style used for thisstring is defined in
the Drill Id Text Style control.

The Symboal is a shape which will be shown at the position of the drill. If can be any of a number of
predefined shapes and is create at the size (width/diameter) specified in the Symbol Size column. The
size can be 0if no symbol is required. The symbol can be filled or unfilled according to the valuein
the Symboal Filled column. For some shapesthefilled valueis not rel evant.

Drill Sizesand ID

The information contained under the Drill table relates to how the drill letters and symbols will be
presented in the plot.
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Drill Sizes
Tolerance: 0.0 Step: 3.0 | Define Alowed Sizes | 0 Allowed Sizes
Dirill 1d Length Units
Text Style Component Names v © Imperal:  thou e
Offect Metric:  mm
x 0.0 ¥ 00 Name thou
/| Relative to right edge of symbol Precision 1 =

| Trailing Zeros Rounding Indicator (+/-)

The Allowed Drill Sizes feature allows you to define alist of drill sizes. Thisisuseful if your
manufacturing process only allows a specific limited set of hole sizesto be drilled.

Allowed Drill Sizes (mE3a]
220
250
320
30 add
Delete
| Cancel |

Press the Define Allowed Sizes button to define this set. All drill sizes must match sizes from thislist.
Any which do not match are drawn in red in the drill list. For adrill sizeto match it must bein the
range [Allowed Drill Size - Step - Toleranceto Allowed Drill Size + Tolerance], if thereis more
than one match, the smallest is taken. The Step and Tolerance can of course be 0, forcing an exact
match.

For example, if the allowed drill sizes were 18, 19, 23 with step 2 and tolerance 0.1; actual drill sizes
of 15.9, 16.5, 18 would match 18; sizes of 18.2, 19.1 would match 19; 15.8, 20 or 23.2 would not
match any allowed size and would be drawn in red in the table.



Chapter 7 — Outputs For PCB Manufacturing 335

Manufacturing Outputs

This section details the creation of specific types which may be required for manufacture. These plots
may not aways have been setup initialy with the design or may not be available in the Technology
file used, so this section will describe the steps you need to follow to set them up.

Creating the plot types

Essentidly, plots are controlled by a number of factors, al of which can be defined in Pulsonix
allowing you to create the required plot. Because Pulsonix uses design itemsto create the plot, if it
existsin the design then it can be plotted.

How are the plots controlled?

The contents of plots are controlled from with the Technology file using the L ayers dialog and
Layer Classeswithin it. These technology items control any layer information and layer plot
information for the design that uses them.

5 Technology [] - Layers - Layers
3 Spacing Rules - : :
Design Level Name Associated Layer Class Side Bias Net | Mai
Ss1gn Paste Mask Top Paste Mask : Top None
Met Class Level Solder Mask Top Solder Mask  Top None
Match Pair Level Top Flectrical Top X
Check Spacing Sikscreen Top Sikscreen | Top Mone
3 Styles Wires Top Wire Link Top None
Hatch GND Electrical Inner Power Pla: 0VDIG
Line +5V Electrical Inner Power Pla SVDIG
Pad Bottom Electrical Bottom ¥
Text Sikscreen Bottom Sikscreen  : Bottom  iNone
Solder Mask Bottom Solder Mask : Bottom None
fLtack Paste Mask Bottom Paste Mask : Bottom None
i3 Layers Wires Bottom Wire Link Bottom  iNone
Layers Doc Do None
Layer Spans Construction Lines Dot None
Layer Classes
Materials
23 Nets
Differential Pairs

Where a specific plot typeis required you should create alayer in the Technology file that will be
used when outputting the plot layer.

By default, the Technology files supplied with Pulsonix already have ‘standard’ manufacturing layers
setup within them. If you import a design from another system and elect not to use one of these
Technology files during import, you will need to add the additional layers before generating the
manufacturing plots.

Not only does the layer need to exist but the Layer Class must also contain the correct setup required
for that layer. This ensures that items will exist on the layer so that when plotted they appear on the
plot!

For this purpose, you should create named Layer Classes that can be used for each layer type created.
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Name: | Paste Mask

Used:

Beset To Default

Layer Type:  Non-Blectrical [ Essential For Manufacture
Pad Cversize: Pad Types: Pad Condition: Areas \igible Break Shapes Varant Components
Componert Pads [+ Surface Mount Component [ Break Around Pad Dtlems Wisible In All
arants
@ Absolute Size [ Doc Symbel Pads Through Hole: Body [ Break Around Text o .
Bond Pads [ Plated Clearance O ELeak C?;tn% ) Use Variant Style
apes At Boa
O Eercent of Pad [ Fres Pads [ Non Plated Others .
[ Mourting Holes CJonly f Testpoint ) Gap: ane
Min Undersized Pad: ) Design Check ttems
: [ Comp Mourt Hales [ Exception Only Outside Board
Board Cutouts Draw/Flot Appearance
[ via=s Draw Shapes in
[ Micro-vias [ Board Visible [ Unpisted Pad Land Panel Design
lerge Cutout [ Plated [ Dril Hole

To usethisdiaog, you must create a Class Namefirg to identify the Layer Class. The Layer Type
will define the way in which the layer classis used, and by default, has default settings.

On non-Electrical layers (Electrical, Construction and Documentation layers are pre-defined), you can
control what types of Pads will be displayed and plotted using Pad Types. Thisis used in conjunction
with the Pad Condition and Pad Appear ance sections to customise which Pads are displayed and
plotted, and how they are plotted.

For non-Electrical layers, using Pad Condition you can control which Pads are plotted according to
the type of pad. So you can choose to plot Surface Mount pads by checking the Surface M ount check
box, or you can ONLY plot pads which are Testpoints by checking the Only If Testpoint check box.

For non-Electrical layers the Pad Appear ance will enable you can choose to plot thePad Land, its
Drill Hole, or both, subject to the conditions specified.

The Ar eas check boxes are used for selecting whether Component areas or Design areas are enabled
in the view and plotting of the design.

Break Silkscreen isused to break the Silkscreen over holes and vias to stop the silkscreen paint
going down the hole. Y ou select from the two specific options — Break Around Pad and Break
Around Text. The Gap between the item and the hol e can a so be defined using the current design
units.

The picture below shows the effect of break silkscreen:

N A A

S S C 0O 00

Without Break Silkscreen pads With Break Slkscreen pads

For pad items to be plotted, the pad item must be enabled on the Layer Class didog. This also applies
to the Board Outline that will not be plotted on a particular layer unless enabled on this diaog.

Plots are created and generated from within the CAM/Plot option. Items not required can be excluded
and the plot ‘ crafted’ using scale, rotation and mirroring to fit the plot bed.

These features are discussed below as they are used.
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Types of manufacturing plots

Top/bottom electrical layers

The Top and Bottom layer plots, sometimes referred to as Component and Solder layers are generally
the most basic type of plots. Unless very specific plots are required, they can be generated using the
Auto Gener ate option with almost no additiona interaction.

Generally, electrical plots of the Top or Bottom layers will be created to include al electrical items,
such as pads, vias, tracks, copper, copper text etc., which are aso subject to the Design Rules
Checks. Unless you have excluded any items using the Exclude option within the CAM/Plot
Wizard, al electrical items defined on these layers (and defined in the Layer Class) will be output.
The Exclude option acts as an over-ride to the settings in the layer class.

As most designs will have at |east onelayer, a Top or Bottom or both, then the Technology file will
already have the minimum required to generate the electrical plots.

Name: |E|ec:‘tric:a| | Beset To Defautt
Used:
Layer Type:  Hlectrical Physical Copper Layer
Pad Oversize: Pad Types: Pad Condition: Areas Visible Break Shapes Variant Components
Surface Mount Component e 5 Visible In A
Through Hole: Body o
Use Variant Style
P Clearance o
Size Others
= | ; Gap: |0.00 Panel
Min Undersized Pad: - L Design Check ftems
: - - Board Cutouts Draw,/Flot Appearance Outsids Board
M3 - o
Micro-vias [ Board Visible [ Unplated Pad Land
erme Cron [ Plated Drill Hole

With aLayer Class of an Electrical type, the Pad Type and Pad Condition arefixed. Layer types of
Electrical are always displayed and hence available for plotting. The only items that are optiona for
your selection arethe Board Outline and Drill Hole appearance. The Drill Hole appearance is a user
preference but the board outline may need further consideration. If you enable Board Outline, it will
appear output on dl plotsthat use this Electrical Layer Class name, this might not be what you really
want and an alternative method of adding thisis available. A more detailed discussion on adding the
board outlineto a plot, is given below.

Adding the board outline to plots

Board outlines can easily be added to plots. There are two methods available for including the board
outline depending on how you decide to setup the system.

The default method as supplied with the default Technology filesisto include the display (and hence,
plotting) of the board outline in the Layer Class definition. Thisisalso the default setting when using
the Reset To Default button.

Using the Board Outline visibility switch in the Layer Class meansthat any Layer definition that
usesthis layer class will have the board outline plotted (unless you excludeit from the CAM Plot

dialog).

The second method isto create a separate layer that displays the board outline. The board outline
exists on al layersinthe design, again, its display and plotting is controlled through the Layer Class.
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A new layer class would need to be created. The contents of this new layer class would need to reflect
the display of the board outline only. All Pads and Vias would beinvisible (not selected), as would
Pad Appearance. The Layer Type would need to be Non-Electrical.

MName: [Board Outiine

Used:
Layer Type: |N°”'E|3'31"ica| V| [] Essential For Manufacture
Pad Cversize: Pad Types: Pad Condition:

[ Componert Pads [ Surface Mourt

@ Absolute [ Doc Symbol Pads Through Hole:
solute Size

[1Bond Pads [ Plated
O g;azr;:ent of Pad [ Fres Pads []MNon Plated
[ Mourting Holes [ Only if Testpoint
Min Undersized Pad: [ Comp Mourt Holes [ Exception Cnly
O
[ Micro-vias Board Visible

Merge Cutouts

Reset To Default

Areas Visible
Component
Body
Clearance
Cthers

Design

Board Cutouts
[ Unplated
[ Plated

Break I

[ Breal
[ ereal

Breal
O Shap
Gap: E
Draw/Fl

Pad |
] Dl +

A new layer on the Layer s page would also need to be created which uses this new layer class.

Name Associated Layer Class Side Bias Net Material Thickness
Board Outline Board Outline Top None 0.00
Y Silkscreen Top Silkscreen Top None 0.00
| Top Electrical Top X Copper 1oz 1.38
Solder Mask Top Solder Mask Top MNone Mask (0.025) 098
Name: |Board0utline Blectrical Details:
Used: Mone
Class: |Board Qutline |v | Mew Class. .
Type: |Non-Electrical
Association:
Layer Association Construction Details:
Associated With: |:Top Side: |v | Usually Plotted

Material: |

> |

s
[ Thickness:

MNew Material ...

In Layer Stack Preview

To use this new layer, you will need to combine this with other plots to include the board outline.
From with the CAM / Plots option, you will need to use the Add Plot option to add the Board Outline
layer to other plots. Plot combining is described in more detail bel ow.

% | Generate Plot - CAM Plats

CAM Plots | Plot Settings | Dril Sizes | Plot Preview

Name | Enabled | Device |Process Scale |Rotate Mirror | Position |Area

Top Gerber iLayer Top 1.000 iAuto Rotate || iAuto Shift :<Design £
Layer Board

Bottom Gerber :Layer Bottom 1.000 iAuto Rotate || iAuto Shift :<Design £

Cillrs murrarom Trvm (=] POV R I S A nnn

Ak Pladnin =1

Aodn ORI oPmien T
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Creating Silkscreen layers

Silk screen layers are non-electrical layers which appear on the Top or Bottom layers of the design.
By default, the supplied Technol ogy files are setup to include a Top and Bottom silk screen layer
which use the Silkscreen layer class.

Mame: |Silkscreen | Reset To Default
Used:
Layer Type: | Mon-Electrical [] Essential For Manufacturs
Pad Oversize: Pad Types: Pad Condition: Areas Visible Break Shapes Variant Components
[ Compenent Pads [ 5urface Mount Component [ Break Around Pad 0 'CFITIS Visible In Al
ariants
) [ Doc Symbol Pads Through Hole: Body [ Break Around Text
(®) Absolute S Use V; }
solute Size se Variart Style
[ Band Pads [ Plated Clearance O ghreak C?g;“lé " =
apes At Boa
O g;azrecent of Pad [ Free Pads [ Mon Plated Others
. Panel
[ Mourting Haoles [ only ¥ Testpoint . Gap: ane
Min Undersized Pad: ] Comp M Hol [ Excepti Design DChEC_k ftems
omp Mourt Holes wception Only Dranw /B Outside Board
Y raw Shapesin
[ Micro-vias Board Visible Unplated Pad Land Panel Design
] Merge Cutouts Plated (] Drill Hole

The default Silkscreen layer class excludes al pads and vias but includes the board outline, athough
thisisn't always required.

If the Technology file does not contain a Silkscreen layer this can be added using the Layersdialog in
the Technology option. Thislayer should contain a Layer Class that restricts the display and plotting
of the pads and vias.

Break Silkscreen isused to break the Silkscreen over holes and vias to stop the silkscreen paint
going down the hole. Y ou select from the two specific options— Break Around Pad and Break
Around Text. The Gap between the item and the hol e can a so be defined using the current design
units.

Aswiththe dectrical layers, the Auto Gener ate option will generate both the Top and Bottom
Silkscreen layers automaticaly if they don’t already exist in your Technology file.

Creating Solder resist masks

Solder resist masks are used on the Top and Bottom layers to ‘mask’ the e ectrical layers when using
a soldering process (automatic or manual). To ensure that only items that require solder are exposed, a
mask is made of the outer layers. This mask is made up of the plated through holes and surface
mounted pads including vias, Doc symbols, mounting holes and free pads.
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Name: | Paste Mask

Used:

Layer Type:  MNon-Electrical

Pad Oversize:

(@) Absolute Size

Percent of Pad
o Size

Min Undersized Pad:

[ Essential For Manufacture

Pad Types:
Component Pads
[ Doc Symbel Pads
Bond Pads

[ Free Pads

D Mounting Holes
[ Comp Mourt Hales
[Jvias

[ Micro-vias

Pad Condtion:
Surface Mourt
Through Hole:

[ Plated

[ Non Plated
CJonly f Testpoint
[ Exception Only

[ Board Visible
Merge Cutouts

Beset To Default

Areas Visible
Component
Body
Clearance
Cthers

Design

Board Cutouts
[ Unplated
[]Plated

Break Shapes
[IBreak Around Pad

[ Ereak Around Text

Break Comp
U Shapes At Board

Draw/Flot Appearance

Pad Land
[ Drill Hole

Varant Components

ltems Visible In Al
U Variants

Use Varant Style

Panel
Check ttems
Outside Board

Draw Shapes in
Panel Design

Generally speaking, solder resist masks require an oversize on the plots to alow for mask shrinkage,
movement and inaccuracies in the plot. For this oversize you should consult your board manufacturer
but they will require approximately a 5 thou oversize on all the pads. Use the Oversize When
Plotting entry box to enter a suitable value. Y ou can also grow plots by a percentage val ue but
consult your manufacturer first.

If the Technology file does not contain a Solder Mask layer this can be added using the L ayer s dialog
in the Technology option. Thislayer should contain a Layer Classthat contains al of the pads and

vias.

Once the Solder Mask |ayers have been created, you use the CAM Plot option to output the plot.

The Auto Gener ate option will generate both the Top and Bottom Solder Mask layers automatically
if they don't already exist in your Technology file.

Creating Solder paste masks

Solder paste masks are created and used when sol dering surface mounted which use a solder paste
rather than conventional solder techniques. The solder pasteis applied to the board using a screen

printing method. Once the surface mounted devi ces have been placed on the board the board isrun
through a heat source (a vapour phase or infra-red) and the solder paste melts, attaching the legs of
the device to the pad.

For this mask you will require a Pads only plot but of the Surface M ount type only.
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Name: |Paste Mask Re
Used:
Layer Type:  Non-Blectrical [[] Essential For Manufacture
Pad Cversize: Pad Types: Pad Condition: Areas Visi
Component Pads Surface Mount Compon
@ Absolute Size [ Doc Symbal Pads Through Hole: Body
Bond Pads [ Plated Clea
(O Fercent of Pad [ Free Pads [ Non Pizted Mothe
[ Mourting Holes D Only f Testpaint .
Min Undersized Pad: ) Desi
[ Comp Mourt Hales [ Exception Only oo C
CJves i
[ Microwvias [ Board Visible [un
e Pz

The mask is usually made slightly undersize to alow for the expansion of the paste when heated. The
undersize will depend on the manufacturer and the heating method being used, you will need to
consult the assembly house before specifying this value. Be aware that thereis not dways an
undersized value used, a normd size plot is often used with a zero pad oversize value.

To create the undersize on the plots, use the Pad Over size: area and choose between Absolute and
Per centage of Pad Size entry boxes. Add the value using a minus number, e.g. -5.0. Thiswill shrink
all the pads on the plot by this value. Y ou can also shrink plots by a percentage val ue but consult your
manufacturer first.

A small word of caution, most manufacturers prefer to receive a Paste Mask of the required layers but
using a zero value over/under size. This alows them to adjust the mask layer to their own
specifications and tol erances.

If the Technology file does not contain a Solder Paste layer this can be added using the Layer sdiaog
in the Technology option. This layer should contain a Layer Classthat contains Component pads, no
vias and includes surface mount pads. It can also include Doc Symbal Pads, Free Pads and
Mounting Holesif required and if surface mounted.

Once the Solder Paste layers have been created, you use the CAM Plot option to output the plot.

Generating Power planes

Full layer power planes that are defined as being internal to the board can be generated using the
CAM Plot option. You can also generate power planes for any layers, internd and external, with and
without embedded items (such as tracks). Thisis more involved and is discussed later on in this
section.

There are dso partia power planesthat exist on outer layers normally, although they can exist on
internal layers as well. These are created using the Copper Pour option and pre-defined Templ ates.
They are output along with electrical layers.

Full power planes can contain one signa for the complete plane or multiple signals on the same plane.
To create asplit power plane you must use an un-poured Template on the power planelayer. Thisis
discussed later on in this section.

For any layer to become a power plane it must be defined with certain criteria It must be defined as
Power Planelayer in the Technology file, and if using thermal connectionsto this plane, must have a
Net name associated with it.
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wires lop Wire Link lop None

i Pin Mames Non-Electrical Top None
Prepreg A Construction None Prepreg (0.11)
Prepreg B Construction None Prepreg (0.11)
Inner 2 Electrical Inner v
Substrate Construction None FR4 (1.0}
Ground Power Inner Powver Plane : Gnd Copper 1oz
Prepreg O Construction None Prepreg (0.11)
Prepreg C Construction None Prepreg (0.11)
Power Power Inner Power Plane :WCC  iCopper 1oz
Inner 5 Electrical Inner X

In the exampl e dia og above, the Ground and Power layers have aBias of Power (Power Plane) and
Nets associated with them, Gnd and VCC respectively. The New or Edit options will alow you to

create thislayer.
Name: |Grnund | Electrical Details:
Used: Routing Bias: |P0wer Plane v|
Class: |PDWEF V| MNew Class... Power Plane Net:
Type: Physionl Conper Layer (Gnd v
Layer Association:

Construction Details:

[1Can Have Associated Layers Material |C0pper 1oz Usually Plotted

w
Side: In Layer Stack Preview
- MNew Material...
[ Thickness: Suppress Unconnected Lands:
Embedding: [J OnPads  []On Vias

From this, any pads which pass through the power plane and which uses the same net name will be
connected using a Thermal connection or thermal spoke. The connection will be made according to
the rules defined in the Technology file under Thermal Rules.

Atribute: |:Net Class Name: v| Number Of Spokes: E =

Match: |GND v| X Minimum Spokes: IZ =

Enclosed Pads Only: [] Try Attemative Rotation: [ ]
First Spoke Angle:
Min Pad Size: 0.000 w

Connect Type:

|Therrna| Pad ~ |

Orthogonal Spokes: [] Spoke Style: [0.100
lsolation Gap: Assembly Outline — |

Isolation gap  Spoke Width

With these items defined, the CAM Plat option understands how to process the power planelayer.

Unlike other electrical or non-electrica plots whereitems rather than planes are being plotted, the
plots required for power planesrequire more interaction.
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If you use the Auto Gener ate option to create your basic plot types to start with, power plane plots
are automatically created and included if your Technology has power plane layers defined.

If the plane layers are added afterwards in addition to existing layers, you can use the CAM Plot
wizard inthe CAM Plot dialog to generate the required plane plats.

The Process page of the CAM Plot wizard enables you to define the Name of the plot. Output To
will allow you to select the device to output the plot to.

The Output page displays information about the style of the plot because the layer is already defined
in your Technology, the Process box will contain alayer called Ground, this will be shown as L ayer
Ground.

The Style of the plot can be Artwork (truesize of dl itemsin the plot) or Outline (a centreline
check plot). For power planes, you would normally use Artwork. Mirror alows the plot output to be
mirrored. Y ou might use this when plotting the bottom side of the design so that the image plotted on
filmiscloser to the board for the photo-resist process.

Size Variant: <Master Design= |L|
Design Position T Layer <5V - Excinde ftems...
- Finish
Style: Artworle |L|
Miror: ]
Positive Negative {only plot gaps)
Megative: r=
5 -
Ld
Megative Text: MNegative {onhy plot gaps) &
[y |
[ =
Positive {only plot items)
I o]
I_< = L. e Cancel ] l Help ]

The Plane Styleis used to define the type of power plane plot required. For most instances where a
power plane plot fileis supplied for plotting, a Negative plot is generated. Thiswill be a plot of the
gaps only but will bereversed by the plot house. The effect of plotting the plane as negative isthat the
plot issignificantly smaller than if a positive plot is output, this can be afactor of 20-30 times smaler
in the case of large designs.

Where plots are combined as would be the case in a composite plot of a plane with its embedded
tracks, a positive plot would be used as well. Thisis discussed later on in this section.

The following pages of the wizard setup the scale, position and rotation of the plot. Thisisthe same
procedure for all plot types.

Verifying the Power planes

Pulsonix has feature for viewing the full power plane layers without generating aplot first. This
option uses the same CAM Plot mechanism used to generate the actual plot files except it is read back
in and overlaid on the design so you can see the results.

With any power plane defined in your Technology you can use the View menu and Power Plane
option. From this, you can Display the plane, Regeneratethe plane view if items have been edited or
moved on the design, and you can Hide the plane view. The plane view can aso be used if you have
split power planes created using additiona Templates on these plane layers.
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The full planeis displayed like this:

of _ .

With asmall section when zoomed in looking like this, clearly showing the thermal connections and
isolation with the plane.

Aswith dl plots though, you should aways check that the final plot is what you expect it to be. To do
thisit is highly recommended that you use a dedicated Gerber viewer utility; these are available from
numerous webs sites on the internet.

Y ou can dso use the Produce Windows Verification Plot option from the Gerber Setup dialog on
the Plot Settings page of the CAM Plot option. This will automatically produce you a Windows print
every time a Gerber output is run.

v Produce 'wi

Werification Plot

Using the Isolate From Plane option

There are some special cases where you may wish to change the thermal ‘ connections’ to the power
plane to be completely isolated or to be a solid connection without therma relief or isolation gap.

For each pad on the net you can select its Pad Properties. From this dialog, using the Pad page you
can change the property of the Power Plane Connection. Thisis adso available when creating the
footprint in the Footprint Editor.

Power Flahe Connection:

|solated
Mot lzolated
Thermnal Pad

I solated will give you a complete isolation from the plane (see note bel ow),
Not I solated will make a solid connection to the plane, and Ther mal Pad will give you the ‘ normal’
thermally connected and i solated connection.
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Gnd Met

‘Mormal'thermal
relief pad T #+—— Isolated Pad
No Isalated
: -
(Solld) pad n

When the Isolated option is used, if this pinis not connected to the plane, you can run the Net
Completion Report from the Report option to identify any splits.

Composite Power planes

Where power planes contain additiona items such as tracks, the generation of the plane can be done
in two way; single combined plot or atwo-plot composite created in two-stages. The single composite
plot created in Pulsonix may not be suitable for some manufacturing processes, hence the two-stage
process plot output would then be required. Both methods are detailed below.

Single composite plot

A single plot is created using the Plot Wizard in Pulsonix. On the Output page, the
Positive/Negative: drop down list will reved aPositive (plane & items) option.

By selecting this you will effectively be able to alow Pulsonix to create a combined plot of both
positive and negative plane views as a composite (as you would if you used the second method

below).
Positive Megative (only plot gaps)
MNegative: r1
s -
Lad
Megative Text:  Megative (only plot gaps) =+
L'y L

L 5
Positive only plot items) n
| e |
[_r. gam—[[ﬁ_vaxn—]—[;m Help

Composite plots

There are two methods for generating composite plots; a power plane plot with both plane and
embedded tracks with isolation around them.

Method One— Onesingle plot combining all infor mation as a finished composite

Instead of creating two plots (which can still be doneif your processing requiresthis), you will create
one plot which dready includes the embedded tracks and alows isolation around these tracks to clear
them from the powerplane plot.



346 Chapter 7 — Outputs For PCB Manufacturing

To dothis, create aplot using the power (or ground) layer and in the Output page of the Cam Plot

Wizard, select Positive (plane & items) in the Positive/Negative: entry.

Start

Process
Output

Size

Design Position
Finish

Onethislayer isincluded in the CAM Plot didog, thiswill be all you need to do to create the

composite plot.

Choose what is output
Define the appearance of the output.
Choose the data to be output, then it's style and quality.

CAM Plot Wizard - Editing Plot 'Ground' E

Process: Layer Ground e

Style: Artwarle v

Mimar: =

Positive Posttive [plane & tems) |

Negative: | rA :
F L ;

Megative Test: []

Exclude ltems...

Has Excluded ltems

M ethod Two — Two separ ate plots, composite as a separ ate pr ocess.

You first must generate a negative plane that contains thermal connections but must a so contain the
gaps required for the tracks to exist. The gap isthe thickness of the track plus the spacing clearance

around it. This negative plot will be reversed by the plot-house.

o ©

OOOO?OOOO La

000000000

o]

agooad

O
O
0°g

o]

Reversed, the plot will appear likethis:

Secondly, you must create aplot of the tracks on this layer, thiswill be a positive plot of theitems
only. Usethe CAM Plot option and the CAM Plot wizard to create this plot using the same plane
layer as for the plane plot.
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....I.... EE:..

The tracks plot is combined with the reversed plane plot to give you afina composite plot that |ooks
like this (and as viewed in Pulsonix using the Power Plane Display option):

slelelelololele) i
Oo

DOOOOOCOL Od o
o0
~ L[]

Thistechnique can be used for outer layers where copper plane coverage with or without net
association isrequired. Thiswould be full coverage of the layer rather than partial coverage using
Caopper Pour. The only change to the process described above would be the layer definition in your
Technology. The Bias would be changed from Electrical to Power Plane.

You will also need to create the two plot types, one using a negative plot (for the plane) and the other
using apositive plot (for the tracks). These would be created in the CAM Plot option using the CAM
Plot wizard.

Creating Split power planes

Creating split power planes on the inner layers can be done using any number of splits. This situation
can be easily achieved in Pulsonix using a combination of a power plane layer and Template area

shapes.
Split power planes are generally used where two or more different nets are required as a single power
plane on an inner layer but where they are not connected, typically these might be analogue and

digital grounds. The componentsin the design would be placed where neither signals connected to
these devices would exist in the opposite plane area.

There are two methods to achieve this effect depending on the final manufactured requirement.

When using split power planes, the ‘trigger’ for creating a split planeisthe Layer definition in your
Technology. The Layer must be Bias using a Power plane type. The Net Name association is
optional but if used, can be the ‘ default’ net name for this layer.

The Technology dialog below shows the layer Inner and its associated Net Name Gnd.



348 Chapter 7 — Outputs For PCB Manufacturing

Hame Associated Layer Class | Side | Bias Het M:

Buoard Board Cutline  Top Mone

T Wires Top ire Link Top Mone

T Silk Top Silkscreen Top Mone

v |Top Electrical Top

¥ | Ground Electrical Inner  Powwer Plane GND

¥ |Inner2 Electrical Inner ¥

¥ |inner3 Electtical Inner %

¥ |innerd Electtical Inner X

Y inners Electrical Inner %

" |Poweer Electrical Inner  Power Plans WCC

¥ [Bottom Electrical Bottom

T Silk Bottom Sikzcreen Bottom Mone

] Wires Bottom (1Aire Link Bottom Mone

|\ | Documertation Documentation Mone

The Template will appear on the Ground layer and will be named using the Net name required to be
connected to the split plane, in this example ANALOGUE_GND.

5 | Properties: Template - Template = @
Segment | Shape | Line Style | Template | Template Attributes
Net Name
ANALOGUE_GND [~

Ovemde Met Class

Signa

By adding any Template areato this power plane layer, providing it has a Net name, any components
within the area using the same net name will now be connected automatically during the CAM/Plot
output. The remainder of the area, effectively with the power plane net name, will be processed as a
power plane as norma. For thisto work successfully, the Template area must nat be poured. All you
aredoing at this stage is defining a named area that the CAM/Plot out can use and connect the
relevant devicesinto. By using a combination of the power plane and the named Template you can
create the two areas on the same power plane layer.

o O
o o
o)
o
T lat
Bmx(?NTJama o Power plane
GND

If you attempt to pour a Template that exists on a power plane layer awarning message will be
displayed. If you ignore this warning and pour the Template, when you process the power plane layer
through the CAM/Plot option, the plot will not be correct.

The second method is where you wish to have the power plane layer with its nominated Net name but
use Templatesto define all of the areas of the power planelayer. By using a Template of the same
Net name used for the power plane layer association, the power plane is effectively ignored.
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The Template areas are ill processed as a split power plane layer but any area outside these
Templatesisignored and in the final plot will be void of copper even if the plane layer net nameis
the same as one used in the Templ ates.

o o
o o Template area
GND
o
o
Template area 0
AGND /

Power Plane Layer

Design rules checking split planes

When defining the Template areas, the line style used for the outline will provide the ‘gap’ when
plotted thus separating the two planes.

Additional checks are performed by both the On-line DRC and the Batch DRC options.

Design Rule Check @
Spacing On Grid | b anufacturing Mets
Tracks Tracks /| |zolated Copper Single Pin Mets
Wias Viaz Unpoured Templates Met Connectivity
Padz Teszt Points | Split Plane Pad Unfinished Track.
Mount Holes Components /| Plane Thermal Pad Track Layer
Test Prints Parz Frertneeorat-ere Trark Wwidth

This option checks for pads within split planes that are on the same net as the split plane, but crossthe
split plane outline. These pads must be completely inside or outside of the plane outline. If they are on
the outline they may not end up being attached to the plane when plotted.

Thereis aso an additional check made so that pads that should be included inside a Template are
actually within the outline and not isolated.

Breaking Silkscreen

Break Silkscreen isused to break the Silkscreen over holes and vias to stop the silkscreen paint
going down the hole. Thisis available onthe Layer Classdiaog as layer type specific options —
Break Around Pad and Break Around Text. The Gap between the item and silkscreen can aso be
defined using the current design units.

Areas Visible Break Shapes Variant Components
Component Break Around Pad 0 ftems Visible In Al
Warants
Body Break Around Text iy I
Use: Variant Style
Clearance Break Comp -

Shapes A Board

Gap: |10.00 Panel

Design 1 Check tems

Others
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The picture below shows the effect of break silkscreen when the plat is viewed or created:

S S O 0O 0O

Without Break Slkscreen pads With Break Slkscreen pads

Creating an output for NC Drilling machines

Pulsonix can generate NC Drill format files using the ‘ Excellon’ format. The format can be changed
using the CAM Plot Setup option and the Excellon device. Excellon is more of a generic format and
as such can be used to drive the Chinonberg or the Ceib & Myer drilling machines with small format
changes.

To enable the drill drawing option to be used, you must create a set of layers and spansin the
Technology dialog that will be used for plotting.

Hame From Layer | To Layer | Type |
% [=Through Hole= =Top Side= =Bottam Side= Through Hole
T Top - Inner 2 =Top Side= Inrer 2 Blind from Top
: Inner 3 - bottom Inmer 5 =Bottom Side= Blind from Bottom

Aswith dl plot types, the layers used in the Technology form the basis of the plotsrequired. This
includes the Layer spans used for NC drilling and drill drawings.

From the CAM Plot wizard, the Process page is used to Name the plot and specify the output
device. If you choose Excellon, for the NC Drilling machine type, adrilling output will be created,
thisisreflected in the Style of Drill on the Output page.

The CAM Plot option will understand the differencesin electrical layers and layers defined for
drilling or drill drawing information.

Process: Layer Span <Through Hole s Exclude [tems...

Style: Crrill w
Mirrar: [Fl
Dovill Tywpe: 1] w

Al
Hole Shape:  |(&EE]

The Process entry will alow you to select the layer spans created in the CAM Plot diaog. If blind
and buried vias have been defined in your Technology, these will be available in the drop down list.

The Drill Type alows you to select All drill holes, Plated or Unplated holes. The plate status of a
hole is defined for each drill when creating the Pad definition in your Technology. This selection
allows you to create acombined plot of al drill holes or to create separate plots of plated and
unplated drill holes.

The Hole Shape entry enables you to sdect specific plots based on whether aholeisround or non-
round, for exampleadotted hole.
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Style: Crrill w
Mirror: [F

Drrill Type: All v
Hole Shape: a1 A

All

Found
As with other plats, the Mirror switch can be used to mirror the output plot. For NC Drill outputs this
is left unselected.

The remainder of the CAM Plot wizard defined the Scale, Rotation and Position of the plot as
normal. The report contains information about the drill file produced. This report should be sent aone
with the NC Drill file to the people manufacturing your PCB.

Outputting Drill drawings

Drill drawings are used during manufacturing to help identify changes in drill tools where different
drill sizesare used. A plot of drill symboals, drill |etters and a chart of associated sizes can be
generated by Pulsonix with control over the drill symbols used and the letter association.

To enable the drill drawing option to be used, you must create a set of layers and spansin the
Technology diaog will be used for plotting.

Hame From Layer | To Layer | Type |
¥ |=Thraugh Hole= =Taop Side= =Battom Side= Through Hale
T Tog - Inner 2 <Top Side= Inmer 2 Blind fram Top
: Inmer 5 - hottom Inner 5 =Bottom Side= Blind from Bottom

Aswith dl plot types, the layers used in the Technology form the basis of the plots required. This
includes the Layer spans used for NC drilling and drill drawings.

From the CAM Plot wizard, the Process page is used to Name the plot and select the output device.
The Name should be something representative of the fina plot type. If you choose Excellon, for the
NC Drilling machine type, adrilling output will be created. If another plot deviceis seected using
Output To (for example, Windows), the CAM Plat option will know that the drilling information is
being used for adrill drawing. It will automatically change the plot Style to Drill Drawing on the
Output page.

The Output will be aLayer or Span selection taken from the Technology and L ayer s definition. If
blind and buried vias have been defined in your Technol ogy, these will be available in the drop down
list.

Process: Layer Span <Through Hole  + Exclude lterns. ..

Has Excluded Items

Style: Lrvill Drrawing

Mirrar: [Fl

Doill Type: Plated v
Hole Shape: |41 v

The CAM Plot option will understand the differencesin electrical layers and layers defined for
drilling or drill drawing information.

As with other plots, the Mirror switch can be used to mirror the output plot. For drill drawingsthisis
usudly left unsel ected.
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The Drill Type alows you to select All drill holes, Plated or Unplated holes. The plate status of a
hole is defined for each drill when creating the Pad definition in your Technology. This selection
allows you to create acombined plot of al drill holes or to create separate plots of plated and
unplated drill holes.

Aswith norma NC Drill outputs, the Hole Shape entry enables you to select specific plots based on
whether aholeisround or non-round, for example aslotted hole.

The remainder of the CAM Plot wizard defined the Scale, Rotation and Position of the plot as normal.
When the plot is produced it will look something like this:

E E E E E E _E
®  tE:EEFREE:E @
a & & & &+ & * »

oC
O C
. L

To make aplot clearer, generally the most used drills are not indicated. A representative drill hole
marker symbal is shown however to indicate adrill position. A drill table or drill report will be used
in conjunction with the drill drawing plot to associate the drill letter with the actual drill sized used.

Changing the drill letters and symbols

From the Plot Settingsdialog in the CAM Plat option, the Drill Sizes button will open the following
diaog:
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Generate Plot - Drill Sizes = '@
CAM Flots | Plot Settings | Drll Sizes | Plot Preview
Used | Diameter | Plated | Id | Symbol Symbaol Size | Symbol Filled | Count | Min Diam | Max Diam | Description [ Reget l
Y 28.0 Y A :Round 280 [Z] 214
Y 30.0 Y B Round 30.0 7] 50 Rename Al
Y 31.0 Y C :Round 31.0 7] 4
Y 32.0 Y D :Round 320 [7] 568
Y 35.0 Y E :Round 35.0 ] 20 Beport...
W 400 B F :Round 400 ] a0
Y 420 Y G :Round 420 7] 9
45.0 H :Round 45.0 [7] [t}
Y 50.0 Y | :Round 50.0 [Z] 4
W 60.0 A J :Round 60.0 ] 5
Y 100.0 Y K :Round 100.0 7] 2
Y 150.0 Y L :Round 150.0 7] 1
Drll Sizes:
Tolerance: 0.0 Step: 3.0 Define Allowed Sizes | 0 Allowed Sizes
Dl 1d Length Units
Text Style: Component Names - @ Imperial:  thou M
Offset @) Metric: ~ |mm
¥x 00 y 00 Mame: thou
Relative to right edge of symbal Precision: 1 =
[¥] Trailing Zeros [] Rounding Indicator (+/}

From this you can define the drill diameter association with the Drill ID and Drill Symbol to be used
on the drill drawing plot.

The setup of this dialog has been discussed previously in this Chapter, please refer to this for amore
detailed description.

Automatically adding a drill table to the design
Y ou can automatically add adrill table of the drills used in the current design to the design.

For this, Pulsonix hasthelnsert Drill Table command. This can berun using the Insert Drill Table
option on the Insert menu.

When the Insert Drill Table command isrun adiaog is displayed from which to select the Layer
Span of the drills (you can choose any spans including those used for blind and buried vias). The
Show Table on enables you to select the layer to add the table to.

Insert Drill Table (23]
Dirills For Laper Spar: < Through Hole> -
Cancel
Show Table On Layer:  Documentation -

Include Symbal

When added, the drill table will 1ook like this:

Diam (thou) Qty Id Plated Symbol

150 310 A x @
320 23 B X ||
420 6 C X A
1000 2D x sk
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The table can be moved in the design by dragging it or by using the Move command.

The tableis updated when the Update Drill Table command is run from the context menu (after
selecting the table), and each time the Print or CAM Plot Run options are used or when the design is
saved.

Combining plots

When generating output plots of your design, you may require information from one or more plotsto
be combined. For example, a Silkscreen plot and a Documentation plot, which combined will give
you enough information to view Component positions and show the dimensioning of these positions.
Another example could be where you have a separate board outline layer, this can be combined with
any other layer which might not have the board outline shown on it inits layer class definition.

Typically, where Layer Classes have been specifically defined to cater for specia cases of layers,
such as a Board Outline or Solder Paste Mask, there is more of arequirement to combine plats.

The plot combining is a process of the CAM Plot output option athough it usesthe Layer definitions
and Layer Classes defined in your Technology.

From within the CAM Plots option you can usethe Add To Plot button once an existing plot has
been selected. Plots can be added to existing plots, or you can create a new plot to define the
combined plat.

The Add To Plot Wizard isabasic plot wizard but adds the plot defined to the plot selected.
The Process page will confirm the name of the existing plot selected.

Process: Layer Documentation w Exclude ltems...

Has Excluded Items
Style: Artwork,

Megative Text: []

The Output page will require that you select the name of the layer to add. The drop down list will
provide you with a selection of al the layersin the design.

When the Finish button is selected the plot is added to the existing plot.

Once back inthe CAM Plot diadog, the added plots will appear by name in the Pr ocess column. Y ou
can add more than one plot process to any existing plot, these will be shown in order asthey are
added.

7| Generate Plot - CAM Plots = E

CAM Plots | Plot Settings | Drill Sizes | Plot Preview

|Name Enabled |De\rice Process |Scale |Rotate |Mirror |Posi‘tion
Top PDF Layer Tap 1.000 Auto Rotate [ Auto Shif
Layer Board

Lavyer Documentation
Layer Assembly SM
Layer Build Info
g [ oy, ahnn RS T Aute Shif
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Check Plots

Check plots are used when you require ‘quick’ plots of the design but not the full detail, and usualy
an outline plot of the design items for checking.

The option to set to produce an artwork plot or an outline plot can be found on the CAM Plot wizard.

One the Output page of the CAM Plot Wizard you can select the Style of the plot to be Artwork or
Outline. Artwork would be used for final manufacturing plots and Outline is normally used where a
centreline plot isrequired for checking purposes. This would be used for item positioning checks,
connectivity of tracks checks etc. One advantage of this type of plot isits clarity, being on an outline
plot, and the speed at which the plot is produced, especidly when using a pen plotter.

Mdiari. |\I\’I A LTl J
Process: ||_a_l,lel Top j
Style: Jartwork] -

Mirror: Outline

This plot style can be used for Windows printers and pen plotters, as well as the Gerber output plotsif
required, although thisis not common practice.

Using Fiducial Marks

Fiducial marks are registration markers used on a PCB for aignment purposes when using assembly
machines. There are normally 3 ‘marks’ (created in either copper or as pads/components) on the
board placed outside the board outline. Y ou can also have fiducia marksinserted inside the board
outlinein localised areas which are used for specific components. Usually large components such as
microprocessors, or components that has special placement or aignment requirements have these
marks. Smaller components don’t require this extra accuracy and so don’t use their own Fiducia
marks.

The types of machines that require these marks are assembly machines and surface mount ‘pick &
place machines.

The marks are usualy added outside the board as small round pads of about 75-100 thou diameter.
These dimensions would need to be confirmed with your board assembly house if using Fiducia
marks as they may have specific sizesto use.

Y ou can use either free pads, or create a specia single pad Component, or use asingle pad
Documentation Symbol. The free pad and Doc Symbol will not appear on any Partslist but it also
means that you cannot extract the pad positions for inclusion in areport as well.

Y ou can dso use Copper shapes as registration marks but again, their positions cannot be extracted
into areport.

If you choose to use a Component, any Component name or Silkscreen information should be kept
well away from the pad so that the machine can easily recognise the marks.

Whichever method you choose to create these markers, you must ensure that they are added to the
Top and/or Bottom copper layers. Thisis essentid, so that when output, the markers appear asa
copper item and on the same layer as the Component pads. If they were added as a Silkscreen item,
for example, the Silkscreen could dip slightly during its process and the markers would then not bein
their true registration location.

The markers should be placed outside the board but their exact location should be confirmed with the
board manufacturer or assembly house. Their location will depend on the panel size, the number of
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boards on the panel and the alignment tol erances of the machine. An approximate location is shown
in the example bel ow:

|

] [

When the assembly house comes to place the components they will either use areport of the Fiducia
marks which you have produced, or they will use an optica alignment tool on their assembly
machine. The same will apply to the actua Component placement as well. Pulsonix can generate
Partslistsin various formats that can be extracted in ASCII. Most modern machines can accept a
Partslist in some sort of format so check what is required by the assembly house. A ‘ ready-made’
Partslist will dso drastically reduce the possibility of errors.

To produce areport or Partslist of the components and fiducial markers, use the Report M aker
option located on the Output menu. Refer to the chapter on producing Reports for more information.

Outputting to ODB++ format

ODB++ isanintelligent CAD/CAM data exchange format which hel ps overcome the inherent
ambiguity of the Gerber and Excellon formats. Thisis used by the manufactures as an alternative
format. ODB++ has aready become widely acknowledged as the new de-facto industry standard for
PCB CAD datain the manufacturing environment. In fact, some PCB manufacturers are offering
more atractive PCB fabrication pricesif the PCB design datais ddivered in ODB++ format.

The ODB++ export option islocated on the Output menu. It offers Compressed and non-compressed
(Folder) versions. Make your choice using the Compr essed check box.

Export ODB++ @

| Compressed

Compressed File

chwuzershreferenceldesignshifet_amp.tgz Browse...
Use CAM/Plat Layer Combinations Include ‘Windows Plots

Layer Clazzes

Silkscreen Silkscreen - Output Pasitive Power Plane

Solder Mask WE|

Solder Paste PasteMask v Meutral Met Names

Fin Mames in Packages
All Cloged Component DocShapes [CARM3R0]

Plated Board Cutouts  <Monex
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If Compressed is selected, it uses the TAR format and produces a single compressed file with thefile
extension .tgz. It isthisfile that you send to your manufacturer for processing.

Un-compressed uses a Folder structure based on the Browse path setting. When used you must send
the whole folder structure to the people plotting the design.

The Use CAM/Plat Layer Combinations check box alows an aternative output, so that instead of
outputting data for every layer inthe design, it will output data for each Gerber and Excellon type
plot defined inthe CAM Plot page of the Technology diaog, thisincludes multiple combine layers.
Windows plots will beincluded if Include Windows Plots is checked.

In the ODB++ format, the Silkscreen, Solder Mask and Solder Paste layers need to be identified.
Use the appropriate drop down list to select the layer class which will identify these layers. You can
select (None) if you are not interested in the layer type.

The Output and Composite Positive Power Plane options are used when your design contains
tracks buried on inner planelayers.
Outputting to Mechanical CAD Systems

As abrief note here, you can a so export Pulsonix designs suitable for import into mechanica CAD
systems. Pulsonix supports the export of the STEP format, DXF and | DF. For further information of
these format exports, pleaserefer to the Online Help within the Pulsonix program.

Qutput STEP x
STEF Filename: | c:\users\maindocuments'reference\designes.stp | Browse...
Board Thickness:

[ Mounting Drill Hales [INo Components
Advanced Settings (these are likely to increase generation time and file size)
Pads Vias ol Holes
Tracks Copper [poc shapes [rext
Output Destination
[ solidwarks
Preview Cancel
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Chapter 8. Outputting Reports, Part and Net Lists

Standard Reports

Pulsonix can generate a number of reports for which most vita aspects of the design can be reported
in detail. The reports also include a set of Partslists and bill of materids (BOMs). User defined Parts
and Netlists can also be generated using the Report M aker option, thisis discussed later onin this

section.

The Standard Reports dialog

The Reports dialog contains both the built-in reports and any format files supplied with Pulsonix or
created and saved by you. All built-in reports are designated with the word ‘ Report’ as their suffix.
These can belisted individually if required by selecting the List Reports check box. Thelist can also
include Format Filesfound on the search path defined in the Folder s dial og.

Generate Reports @
/| Standard Beports Uszer Reports Folder For Report Files:
Back Annatation R eport - [resign Folder -

Board Area Feport
Cat Fe
Co ist Report
Connection Length Report

Critical Mets Repaort ..,
Design Status Feport §
Differential Pairs Report Report File Names Template:

DRC Enors Repoart - ; )|
Dl Layer Fiepart ${Dresignt ame] [$RepartTitle]] |;|
[oill List Report ot
Diil Size Table Repot S Vo B
Layer Report

Met Completion Report LChange Report File Mame:
Mets Report
Fin Count Report apply patterm jfet_amp [Component List Report]
Fin Metworks Report

Power And Ground C5W Output
Power And Ground Report

m

Append

Shortcut Keps Report By Command =
Pt d b e Ml Dutput To: File: Orly
Reports counts of components [by part tupe] y .
uzed in the design and shows the design's total ©) File and \/iew Report
pin count Wiew Feport Only
Settings
Make/Modify User Report: Report Maker... Separate Feports ] Mo Headers
- Multiple Headers
D Units for Standard Report: Unitz....
Feport Group: -
| Generate Report... | [ Ok ] | Cancel |

Each report can be run separately or all together by dragging the cursor over the list. Multiple reports
can be run by picking each report required and holding down the Cirl key at the same time.

To run asingle report, double-click over the report name will act the same as pressing the Gener ate
Report button on the didog. Use OK if you to wish to leave the dia og after generating the report.

Report Maker
Use this button to create or ater the format files that control the layout of the your own reports.
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Report Maker

As well as the standard Repor ts mechanism, Pulsonix also provides you with a powerful Report
Maker option for generating your own formatted reports and outputs. These can be reports, Parts
lists, Netlists and any combination of Parts and Netlists, e.g. IPC-356 test format. These are saved as
format filesinto the For mat Files location specified in the Folder sdia og.

Pulsonix is supplied with a number of format files to use and as examples of their layout.

% | Report Maker = @
Format:  IPC-D-356-full i [in "C:\Usersh.. \Formats"] |L| Description:  |PC-D-356 Format o~
Automatic Test Netlist Format - Al Pads and Vie +
gt see | [ Savets.. | Awailable for. [7] FCE PCE Library [] Parts Library

Schematics SCM Library

Dezign Commands: Format Script:

Angle Units - : Wariant Mame - Edit...
Aftribute

Blank Lines | End Of Line = Copy
Cancel Report [ | N M. Attribute "< Design File Paths"' Yalue

Comment L e Attribute "<Last S aved Date>" Value Delete

Coordinate Units | R I S Attribute "< Design Authors "' Yalue
DesignUnits | | e Test"C"

i

Disable

Draw Line Cadd oy | | Text"C - Layer Stackup - "

Add >
Lill T able Units I_—I List of Layers Up
End OFf Line —

If s>

Finizh Report I'—I Dovin
|5 Drawing Repaort \while 55>
Line Length I_—I
Line Mumber Delete Al
Fulti Line Text

Mame Range Format

Mumber Format Altribute "<Design Title>"* Value Undao

Fiun Report F N Text "P WER IPC-D-3564" =

4 m 3 4 m 13 BEdD

[ QK ] | Cancel | | Test..
Y
The dialog is broken down into a number of functional areas.

7| Report Maker = @
Format;  IPC-D-356-fulliff [in "C:vJzersh.. \Formats"] w  Desciption;  |PC-D-356 Format -

Automatic Test Metlist Format - Al Pads and Vie -

| blcus | | S | |SaVEAS”'| Available for: [W] PCB PCE Library Parts Library

Schematics SCH Library

The Format drop down listisalist of all the available report files. These are found by the system
using the search criteriafrom the Folder s, Format Files page. New, Save and Save As are utilities
for maintaining the format files. The Description entry is for labelling the format file. This
description is displayed in the Reports option when the fileis selected in thelist. It is provided to
give anindication of the activity of the file when run. Format files can be made to be availablein
either or both of the Schematic or PCB design editors by selecting their respective check boxes.

If you create a format file for both design types then later switch one of the type off, you may find
that some commands do not appear on the sdection. If used, these will be presented with asmall red
cross to indicate that they are unavailable for this design type.
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Farmat Script:

----- Fixed Column Dutput
----- Coordinate Units
----- Attribute '<Design Mame:"
=)y |F "Has Wariants"
----- “ariant Mame

----- End Of Line
Add »s || o Attribute ''<Design File Paths'
----- Altribute ''<Last Saved Dates"
The Commands are used to make up the scripts. The process is to select acommand and add it to the
Format Script area using the Add>> button or by double-clicking the command from the list.
Commands are grouped in logical functions and in hierarchica design order importance, starting with
genera commands first and ending with specific item commands at the bottom of thelist.

Design Commands: Formg

Angle Units A
Attribute

Blank Lines

Cancel Report -
Comment

Design Unitz
Draw Line Add 3>
Crill Table Units #
End Of Line

IF >
Finish Fepart 4 -
|z Dirawing Feport while 3>
Line Length Q
Line Mumber
Fulti Line Text
Set Layer
Step & Repeat

Text
Transform Coordinates o <

The extratwo buttons in the centre pandl under the Add>> button are for inserting conditional
operations to the commands. These are represented with | f>> and While>>. The Else operator is
inserted as part of the If command and is selected from that command’ s dialog along with other
choices.

Once inthe Format Script area, the commands arelisted in atree style.

Format Seript:
- Fixed Colurmn Output ~ Edit...
- Coordinate Units 4
- Attribute "<Design Mame:"' Copy
=Jes |F "Haz Variants"
- Wariant Name Delete
- End Of Line M
ﬂ Attribute "< Design File Path>"
o Altribute "cLast Saved Dates" Up
J o Altribute "¢ Design Authars " =
=} List of Mets Down
ﬂ =h-s - List of Wias
o Tewt 317"
- Met Mame Delete Al
Text m
- Test"™la -NPINK"
- Coordinate Units
- Pad Style Drill Diameter w
< o | 2
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The buttons down the right hand side of the dialog contral the Format Script items. When using the
Edit button, the contents of the edit dialog will be in context of theitem selected.

Using the Report Maker

The principle for using this dialog isto decide what output format you require. Make the selection
from the Commands list that then writes the command to the Format Script list. Oncein thelist, apply
the specific command format to the command and sort it in the order required to make the output
format correct.

Initially, the Commands list will display 3 sets of commands related to the design. Each set of
commands is separated by athin horizontal line.

[resign Commands: Fa

Attribute

Blark Lines

Cancel Report

Commert

Coordinate Units

Diezign Unitz

Craw Line

Dirill Table Units w
End Of Line IF s
Finish Report -

|z Drawing Feport ihile 5
Line Length —

Line: Mumber

Multi Lire Text

Set Layer

Step & Repeat

Teut

Tranzform Coordinates

Underline

Y ariable

Uik Dmrrbed Dk

The first set of commands are general, and not specific to any context or command. These are always
available for usein the script.

Design Commands: Fc

Lizt - Reported Count ~
List - Tatal Count

List of Associated Parts

List of Components

Lizt of Component Groups
Lizt of Doc Symbols

List of Drill Sizes

List of Errars Add >3
List of Free Pads —

Lizt of Layers IF s
List of Layer Spans -

Lizt of Mounting Holes P

List of Mets M
List of Parts

Lizt of Testpointz

List of Yiaz

List of Wires

Lizt of Yariants
Airra

The second set of commands are the lists. These commands will be used to create the ‘body’ of the
script. Thisis split into two sub categories, one for list variablesfor List — Reported Count and List
— Total Count, and the other for listing items within the design, components, Nets and Wires etc.
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Diesign Commands: Fec

Alea ~

Board Extents

Csy

Dresign Rule Check

Crill T able:

Exterts

Fixed Column Output

Format Description

Has Variants M
|z Comp Bin Empty

b axirum Layer &
Meed Back Annotation :
Fieport File Extension M
Fiun Report

Set Variant

Standard Report Header

Test Probe Side

W ariant Mame

ariant Description K

The third set of commands is always context sensitive usually dependant on theitem currently
selected in the Format Scriptslist. Theinitial set presented is applicable to the design asawhole.

Picking one of the list commands and clicking Add >> will add it to the Format Scripts list, double
clicking will also add it without having to use the Add >> button. For example, double clicking on the
List —componentswill give you this:

Format: |Manual.rff [in "C:\Program Files\...\Pulsonix\Formats"]ﬂ Description:

Hew... | Save | SaveAs...|

Available for. W Schematics W PCB

Component Commands: Format Script:

Y ariable -~ =]~ Ligt of Components
Ligt - Current ltem Mo, |
List-NewLinelfFul ] e

List - Reported Count

Lizt - T atal Count

List of Associated Parts

Lizst of Bond Pads

List of Gates Add s
List of Pinz

List of Mounting Holes

List of Nets M
List of Ungated Finz while s
List of Wariants —

List of Yiaz

List of *ires

Buottomn Placement Extents

[T (RS

Y ou can see that the List of Componentsis now available and is waiting for a command.

The Command list and is now changed to be context sensitive for the list of Component fields, shown
with the heading Component Commands.

The Design commands are still available at the top of the list (asthey aways are), the middle list now
shows List commands in context of what is available for components, and the bottom list are fields
for items within thelist of Components, such as Part Name etc.

Where you see a blue box you are expected to add a command from the list to complete the scriptin
order for it to run. This box is only displayed when the blank line is selected. The extra blank ‘tre€
line under the blue box indicates the end of the command line.
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If you selected thisline (by default it is selected after adding the List command) and then selected the
field Part Name and added it to the Format Scripts the format would now look like this:

=] List of Components

By clicking the Test button at the bottom of this dialog you can try the script being created. If using
the I nter .pcb design supplied with Pulsonix, the report would look like this:
C CP3 41612- M 64 3WP 5WP 26WDP 26WDP 3WP BCl184L BCl184L RR R R RBC R R

R R R R SPDT 74LS251 74LS251 74LS32 74LS125 74LS244 74L.S244 74LS251
74LS244 T74LS125 74LS251 74LS42 74L.S244 74LS42

As you can see, thereport isalist of Part Names from the design, there is no formatting as such and
no filtering for specific names.

Ideally for asimple Parts list output you would add some Component Names and format the report
into simple columns.

By selecting the Part Name field, the Component Name is promoted from the Component Command
field list to the format script. It appearsin the script under the Part Name field. As the Component
Name field is ill highlighted it can be moved up above the Part Name by using the Up button
located on the right hand side of the dialog.

Formatting of the output file can be determined by using the Edit button (or double clicking) on the
Part Name field. Because the Part Name appears after the Component Name, thiswill be the order
that they appear in the output report.

=} List of Components
Component Mame
----- Fart Hame

Edit Value Cornmand @

Command: Component Mame

| New Column Field Infarmation:
Colurnn Width:. 0 Pre-Test:
Column Justification: @ Left Fost-Text:
Centre -
Right Enclose Field in Quotes

Enclose Column in Quates Reallieiteliel

Drraw Colurnn Line

By selecting the New Line After Field check box, anew lineis entered after the Part Name. As there
is no formatting on the Component Name field this meansthat the report will now first find alist of
components, then output the Component Name followed by the Part Name for each unique instance,
then start a new line and report the next item.
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The report now looks like this when the Test button is clicked:

ClC

C2 CP3
CONN1 41612- M 64
PL1 3WP
PL2 5WP
PL3 26VDP
PL4 26VDP
PL5 3WP
QL BC184L
Q@ BCl184L
Rl R

R2 R

Thislist can be formatted into evenly spaced columns even though the text fields are different sizes.

Again, using the Edit button, the formatting will need to be on both the Component Name and the
Part Name. This means you would need to edit both itemsin thelist.

For each field the Column Width would need to be defined and set. Y ou would always need to alow
enough space for the largest nameinthelist.

Edit Value Cornmand @

Command: Component Name

| New Column Field Infarmation:

Column width: 10 Pre-Text:

Column Justification: @ Left Fost-Text:
Centre

Enclose Field in Quotes
| Mews Line After Field

Right
Encloze Colurt in Quates

Drraw Colurnn Line

The report now looks like this when the Test button is clicked:

c1 C
c2 CP3

CONNL 41612- M 64
PL1 3WP

PL2 5Wp

PL3 26\V\DP

PL4 26\V\DP

PL5 3WP

Q BC184L

Q@ BC184L

R1 R

R2 R

To add some headersto the formatted list you can add free Text before the List of Components
statement. We' ve also added the Underline field and the Blank Line field. The Underline field will
look at the previous field and will automatically underline this field matching the field width. The
underline character can be defined by editing this field. The Blank Line field will add a blank line
(effectively a <CR>) to the report. The number of blank lines can be changed by editing thisfield.

As you can see, to make a header appear once at the start of thelist all header fields must be on the
same ‘level’ asthe List of Components and must be above it.
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Text "CMP Mame"
Text "Part Hame"

Underline "'+

—|----  List of Components
----- Component Mame
----- Part M ame

Both Text fields used could have been created using asingle Text field with both headers spaced at
the correct width. The disadvantage of using this method is that if any of the field widths under the
List of Components are changed then you then have to adjust the text fidlds as well.

The report now looks like this when the Test button is clicked:

CWP Name Part Nane
++++++++H

c1 C
c2 CP3

CONNL 41612- M 64
PL1 3WP

PL2 5Wp

PL3 26\V\DP

PL4 26\V\DP

PL5 3WP

Q BC184L

Q@ BC184L

R1 R

R2 R

Thelist can aso be sorted. Thisis achieved by using Edit with the List of Components selected. By
default the List of Componentsis sorted by Component Name first.

We will change this so that the Part Name is sorted first followed by the Component Name. Thisis
achieved by selecting the Sort By check box and picking afield from the list provided. There are
three possible sorting level s available. For additional sorting use the Then By check boxes. When
sorting, the output can be sorted in Ascending or Descending order depending on the selection of the
Ascending Order check box.

Edit List Command (mE3a]
Command: List of Components

| Sort By:

Part Mame |L|

| Ascending Order Use: # Coord ' Coord @) Walue

| Then By

Component Name -

| Ascending Order Use: # Coord ' Coord @) Walue
Then By

Attribute

Azcending Order # Coord ' Coord Walue
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The report now looks like this when the Test button is clicked:

CWP Name Part Nane
++++++++H A

PL3 26\V\DP

PL4 26\V\DP

PL1 3WP

PL5 3WP

CONNL 41612- M 64
PL2 5Wp

u4 74LS125

wo 74LS125

us 74LS244

Y ou can see that the Part Name 26WDP appearsin the report with Component Name PL3 listed first
followed by PL4, then the next Part Name with Component Names are listed, thisis how the entire
list if formatted.

Advanced Format Scripts

Adding IF and EL SE conditiona statements to the format script adds further control on the data
being processed. Y ou can also add Variable fields to the script which can be combined with WHILE
to test for data conditions.

IF and ELSE
|IF statements can be added to test afield.

For our example we will test the List of Components to ensure that our Parts list does not contain any
Schematics Only Parts. We will need to make the script look likethis:

----- Test "CMP Mame"
----- Text "Part Mame"
----- Underline ''+"'
----- Elank. Line

= List of Components
= |F ot s Schematics Only

----- Component Mame

To achieve this you must go through a number of stages. Y ou will need to select the Component
Name field first. This putsthe IF statement at the correct ‘level’. The test must be under the List of
Components, so the script reads, “request alist of components”, “now test to seeif the (List of)
Components are Schematics Only”, “if they are not” then output “ Component Name and Part Name
(with formatting)”.

The If statement must be added below the List of Components. Select the Component Name field to
do thisand click the If >> button. The Edit If Command diaog isdisplayed. From this you can edit
the commands to make the test condition.

For thisexample, onthe If list we will select I's Schematics Only to test. We will test to see if
Schematics Only Components s Not Equal to and then a Fixed Value of true (so thetest is for the
Component not being Schematics only).
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Edit If Command =
Command:  If “Wariable: " is equalto "™
It s Schematics Only - or..

Use: # Coord Y Coord @) Yalue

Iz ot equal to -

@ Fived Value:  tue

W ariable:

Else:

For the statement Not Equal to TRUE, you could aso say use Equal to FAL SE, in other words, test
are they Schematics only? If not, output them, if they are, ignore them.

The script now looks like this:

----- Text "CHP Mame"
----- Text "Part Mame"
----- Underling "'+"

----- Blank Line

—| - List of Compornents

----- Component Mame
—J-p |F ot s Schematics Ol
----- Part Mame

Because the If statement have been added bel ow the Component Name field (you selected the
Component Name field to get the IF statement on the correct ‘level’), you must now use the Up and
Down buttons to move the Component Name and Part Name fields to be under the IF statement.

Once the Component Name has been moved down you will notice that the Part Nameis now on the
wrong nested level. It must be under the IF statement but in-line with IF. Use the Up button to move
it.

Note that the X “ NEED COMMAND_HERE" message now disappears.

----- Text "CHMP Mame"
----- Text "Part Name'"
----- Underding "'+
----- Blank Line
—| - List of Components
=) |t s Schematics Only"

----- Component Mame




Chapter 8 — Outputting Reports and Netlists 369

Using the Test button the report will now look pretty much the same as before (it isa PCB design
which obviously can’'t contain SCM only components). Save the format file using the Save As button.
It can be used on a Schematic design, Inter.sch for example.

The Else statement can also be used when using If to provide an alternative if the I f test was not true.
An example of Elseis shown below.

----- Text "CHMP Mame"

----- Text "Part Mame"

----- Underling "'+

----- Blank Line

—|--  Ligt of Components
= 1P ot Yl Schematics Oy

----- Component Mame
----- Fart Marne

----- Side

----- Component Mame
----- Part M ame
----- Text "Through-Hole"

For our example file we' ve added another If statement to test whether the components are SMD
(surface mounted devices) using I f “Is SMD equal to TRUE”, and if they are we will first output the
Component Name, Part Name and their Side. Then if the Component is not an SMD (tested using
Else) we will output the Component Name, Part Name and a Text field, the text contains the words
Through-Hale.

Our report now looks like thiswhen the Test button is clicked:

CWP Name Part Nane
++++++++H

Q BC184L Top
(6] BC184L Top
PL3 26\W\DP Thr ough- Hol e
PL4 26\W\DP Thr ough- Hol e
PL1 3WP Thr ough- Hol e
PL5 3WP Thr ough- Hol e

CONNL 41612- M 64 Thr ough- Hol e
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Variables
Variablesallow you to set astatus on an item, then test that status and perform commands on it.

In the example below we have used a netlist output that will be driven from within the Schematic
editor. Use the standard outpuit file Net List.rff and Inter.schif you wish totry this.

This script will output a netlist with the Net Name first then alist of pins on the net. By using the
count variable, the number of pins reported per net name can be restricted to 4 per line, thus keeping
them readable when viewed in Notepad.

= List of Metz
----- Het Mame
----- SetVariable "Count ta 0
=| - List of Ping
= |F ot e Schematics Only"
= IF " ariable: Count™ is equal to 4"

End Of Line
SetVarable "Count' to 0

----- Component Mame
----- Fin Mame
----- Increment Y ariable "Count' by 1

----- End Of Line
----- Blank Line

In this example we initialy set the name to count, the Variable Typeto Integer and avalue of 0. It
will be set to an Integer, as the val ue reported back on use will be a count number. By setting the
Variable before the List of Pinsit can betested for at any point after it.

Inside the List of Pins and following theinitial test to see if the components are Schematics Only, the
next test isto check to seeif the Variableis 0. Initialy it will still be set to zero until the script hasrun
through one pass. The first pass will output the Component Name and Pin Name, the Variable will
then Increment the count by 1 and go back through thelist again. It will do thisfor each Component
Name and Pin Name of the same Net Name until the count of 4 isreached. It then performs an End
Of Line and continues with the same net name. Once it has finished listing the Component Names
and Pin Names for that net it starts a new Net Name after inserting an End Of Line and a Blank
Line. The process then starts again until there are no more Net Names.
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The Edit Variable Command didog is used to set the Variable Name, its Type and Value. This

dialog isaso used to add and edit the I ncrement Variable command.

Edit Variable Cormnmand
Caommand: SetVariable "Count” to 0
Wariable Name: Count -
Wariable Type: @) Integer Text Mumber Diesign Length True or Falze
Actian: Action Details:
@) SetValue To:
| Fired Walue: 1]
Increment ' alue Buy:
Field Comtents; | Attribute
Decrement Value By:
Multiply V¥ alue By:
# Coord " Coord
Divide Yalue By:
Walue
Ak [sar Fariahie:
When the report isrun it will be formatted like this:
Net COWPUTER
PL2.5 Ull. 4
Net GND
Cl.2 c2.2 CONN1. 1 CONNL1. 31
CONNL1. 33 PL1.1 PL1. 3 PL3. 12
PL3. 24 PL3. 25 PL3. 26 PL4. 12
PL4. 24 PL4. 25 PL4. 26 PL5. 2
QL. 1 @. 1 SWL. 2 UL. 8
u2.8 Us3. 4 U3. 5 U3. 7
U3. 9 u3. 10 4. 2 4.5
u. 7 4.9 Us. 10 U6. 10
ur7. 8 us. 10 ua. 7 U10. 8
Ull.8 Ull. 12 Ul1l. 13 Ul2. 10
Ul3.8
Net | DO
CONN1. 14 R5. 2 u2.5 Us. 11
u6. 11 U9. 6

The formatting is best demonstrated on nets with many pins, for example the GND net.

s

Canicel
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Overview

Chapter 9. Importing Designs and Libraries

Pulsonix supports the import of ASCI| files for Schematic and PCB designs from other systems, as
well as Symbol, Footprint and Partslibraries.

Fundamentally, there are two mechanisms available for importing designs and libraries:

e The first mechanism uses the Open dialog from the File menu to read in the design (the principle
is much the same for thelibraries but uses the Library Manager’ s management features),

e Thesecond isusing the Data Transfer Wizard aso on the File menu, which handles thefiles.
This alows you to choose the filesto create (as well as designs, you could import a design to
create a Technology File for example), and to choose the Source and Target locations for the
files.

Both mechanisms have their own merits but in genera, for an occasional user, the Data Transfer

Wizard is recommended as it manages the transfer process for you.

Pulsonix also supports raw netlist filesfor import into its PCB design system, again using ASCII
format files.

The diagram below illustrates the Design, Library and Netlist imports into Pulsonix.

Pulzori=
Cther SchematiciCaE N ' Other PCE Layout
Dezigns In Designs In
Schematic FCE
] Capture L anaut
Cther SchematiciCaE N Other PCE Lapout
Libraries In ¢ Libraries In
Schematics/CAE T
Metliztz In

Importing Alien Designs

Importing designsinto Pulsonix is an automatic process using the Open dia og. Once the source file
has been located and sdlected, Pulsonix will detect the format of the ASCII file being imported and
automatically open it.

The Open dia og has selections under the Files of type: filter for all supported formats although it
isn't necessary to use this unless you wish to only view in thelist dl the formats of one type.
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L ewun nn s LeyLeyEwLY LUt [ sre

eval start.sch 21/12/201117:14 Pulsonix Schemati... 309 KB
|| eval.pch 12/12/2010 18:33 PCE File 108 KB
eval.sch 12/12/2010 18:33 Pulsonix Schemati... 269 KB

| | inter.pch 20/05/201312:20 PCE File 239KB |7
o ! = T

File name: » |All Design Files (*.pch;".sch;*.bl «

Protel Ascii PCB Design (*.pch)

Protel Ascii Schematic Design (*.sch)
Protel Ascii Schematic Project (*.prj)
Protel Ascii Schematic Template (*.dot)
Protel Target Netlist (*.net)

From the list of filesto select you can make single selections or multiple selections if there is more
than one file to import. Each file istreated individually during import will selections for Technology
Files made on adesign basis.

Once the File or Files have been sdlected, Pulsonix will read the file and check the format.
Y ou are presented with a dialog from which to select a Technology Fileif required.

Altiurn Designer/Protel Pcb Design @
Design: 4 Port Sernial Interface B
Technology: [[N o] v]

Elaperptf [in "C:hUsers'.. ATechnology']

B laperptf [in "C:AUsersh. ATechnology']

double sided [fine ling).ptf [in "C:M AT echrology']
double sided [metic).ptf [in "C:\Use.. \Technaology']
double sided [white].ptf [in "C:\J ger. \Technology"]
double sided.ptf [in "'C:\Jsersh. . \Technaology'']
zingle sided.ptf  [in "ChJzersh AT echnaology']

Unless you fully understand the implications of using a Technology File during thisimport you
should select the [None] option. Y ou can always use the Load Technology File option from the Setup
menu at alater stage. This option would realy only be used if the source design doesn’t contain a full
set of technology data for example (some vendors data doesn’t contain the full set of technology
data).

A report is generated during import. This report will contain the status of the design and whether the
import was successful, it isimport to view this report to ensure that the import has compl eted without
any unexpected events. Where any changes to the imported data have occurred (changesto invalid
characters, libraries unavailable etc), these will be written to this report.

Importing Netlists into Pulsonix PCB

If using another CAE or Schematic system a netlist may be available as an alternative to the Pulsonix
Schematic translation or to adding the components and Nets on-the-fly into Pulsonix PCB.

Pulsonix PCB can import many format netlists from other systems. For afull and up-to-date list
please consult the on-line help or the Pulsonix customer support desk, or the Pulsonix web site

www. pulsonix.com

This process assumes that the netlist is derived from an externa netlist source, created from ancther
CAE or Schematic system or from amanually edited netlist created in a suitable format for reading
into Pulsonix.

Pulsonix expects a collated netlist with al duplicate net and Component names resol ved.


www.pulsonix.com
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During the import, the Parts used in the netlist will be loaded from the existing Parts/Footprint
libraries. If these Parts don't exist, an error will be displayed. All errors must be corrected to ensure
100% accuracy of the imported netlist.

If a Pulsonix Profile file has been used when creating the new PCB, you will need to either remove
any components first before loading the netlist or usethe Import ECO option after, to check the
original netlist against the design and make any changes necessary to bring the two into line.

» How to add netlists to the design

1

o o &~ W

Click the File menu, click on Import Design Data or Open. This facility can be used to start a
new design or from within an existing design.

From the Files of typelist available, select the format required. If unsure about the format, select
the file anyway, Pulsonix will automatically recognise the import type. The Files of type list will
help you filter thetype of file required.

A standard Open didog is displayed.

Select the netlist file required and click Open.

You will be presented with one of two possible dial ogs depending how you entered this option.
If you entered from the Import Design Data option, this dialog will be displayed.

sl

OrCAD
| Use Part Mapping

C:\Uzers\bob. MAINAD ocumentsS S upport R eferenceDesignsiOre

| Create... | [ Browse... ] | Edit... |

Unplaced components to bin

Show bin
Cancel |

(G Ry

From the Open dialog you get the additional options of entering the Design name, the
Technology file and the Profilefile to start the design with. Y ou can dso select the Unplaced
Componentsto the Component Bin and Show the Component Bin.

A Part Mapping file can be sdected if the Part names and Footprint names don’'t match those
used in the Pulsonix libraries.

OrCAD

sl

| Uze Part Mapping

C:\U zers\bob. MAINAD ocumentshS upport R eference\D esignsiOrc
[ Ede. |

| Create... | [ Browse... ]

Create allows anew mapping file to be created if one doesn’t exist. If a mapping file exists you
can Browsetoit to sdect it, or Edit the mapping file.

10. If you select Edit, the dialog is displayed:

sl

Part Mapping

Orig. Part

New Part

Orig. Footprint

New Footprint

T4LS00

T4LS00

T4L500

T4LS00

7400

SNT400N

7400

DIP14
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11. You can specify two fields to map to and from The Orig. Part and New Part specifiesthe
original Part name and the new Part name. The Orig. Footprint and New Footprint options
specify an dternative footprint if oneis not defined in the original netlist or if you require using
an alternative one.

12. Once the netlist isloaded any subsequent Schematic changes (ECOs) should be loaded into the
PCB design using the Import ECO option.

Importing Other Formats

Importing DXF files

The DXF import option is available for both Schematic and PCB designs although it is probably more
useful with the PCB design editor.

DXF files can be translated into Areas, Boards, Copper, Doc Shapes, Templates and Text. The DXF
data types that areimported are: Lines, Polylines, Arcs, Circles, Text and Hatching data. All other
data types are ignored. If the allowabl e data types are included in Blocks they will also be translated.
The trand ation of some closed shapesto be cutouts of other closed shapesis also allowed.

When creating PCB designs you may wish to import an existing board outline. This may be
particularly useful if the outlineis complex or critical. Specific mechanical drawing packages, such as
AutoCAD, provide excellent 2D drawing capabilities where intricate shapes are produced. To aid this
procedure, Pulsonix can read DXF files created in AutoCAD V10 and above. It can also read DXF
files created outside AutoCAD provided they conform to the DXF standard as defined by AutoCAD.

Importing Gerber files

Viewing Gerber files

The Gerber import option is used for viewing Gerber files before sending them to manufacture. You
can a so use this mechanism to read Gerber files created in other systems. Using the Import Design
Data option on the File menu, you must have a PCB design open first. This can be a new design or
existing design. This process is described in the online help.

Rebuilding Gerber files intelligently

The import of Gerber files can aso be used to fully rebuild the design back to a full netlist and
electrical connectivity with components. To do this, use the I ntelligent Design Data option.

The Intelligent Design Data option is also located on the File menu, you do not need to have a PCB
design open first. This can be anew design or existing design. Thisprocessis fully described inthe
online help.

Importing IDF Files

IDF filesin the V2.0 and 3.0 format can beimported into Pulsonix PCB. V4.0 files cannot be
imported yet asthisisareatively new format. IDF import aso includes import of component
placement data.

IDF isaneutrd dataformat that can be exported from 3D mechanical design systems. Pulsonix can
import Board outlines and cutouts, Area, components and Component Placement, Placement outlines,
Placement keep in and out areas, al other areatypes (keep in and out) and Mounting Hole (V3.0
format only) data from this format. IDF datais generaly output as aboard file and alibrary file.
Pulsonix only imports the board file.
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A Pulsonix design must aready be open for the IDF import mechanism to work. The design can be
brand new or can be a partialy completed.

How to import DXF/Gerber/IDF files

P Toadd a DXF/Gerber/IDF filesto the design
1. With adesign aready open, click the File menu, click on Import Design Data
Select AutoCAD (*.dxf) from the File of Typelist or;
Select Gerber (*.gbr) from the File of Typelist or;
Select I DF (*.idb) from the File of Typelist

2
3
4
5. Thefilewill be pre-processed to check its validity and to assess which contents and layers used.
6. Theformat Import diaog is displayed.

7. Check the Use Map File box if amapping fileis available or required.

8

Click the OK button to start the import.

P TousetheIntelligent Gerber Import option
1. Theabove import mechanism doesn’t work for Intelligent Gerber files.
2. For these, from the File menu, use the Intelligent Gerber Import option instead.

3. Thisprocedureis fully described in the online help.
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Chapter 10. Library Management Tools

Understanding Pulsonix Libraries

Pulsonix libraries are easy to understand and use once your grasp the basic concepts. Pulsonix has a

Partslibrary made-up of elements from the Schematic symboal library and the PCB footprint

library.

The following illustrations demonstrate the association between the different library types.

Y

symbols and
Iom = footprints either
P i combined or on
o e their own.

Schematic symboal
Library

These have generic
names like:
NAND, Buffer,
OPAMP

i
1
1

QOCOCOCO

OO0 00O

[T
are used to
produce >

PCB footprint
Library

These have generic
names like: DIP14,
SOIC14, QFP44

Pulsonix Parts Library

These normally usethe
proper manufacturers
component name.

SN7400
SN74LS10
SN74HCT4002
SN74L S258
19370K -160mA
CA3450

Only the names from this
library are used in both
Schematic Capture and
PCB layout.
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The benefits of a separate Schematics symbols, PCB footprints and Parts Libraries

In electronic design there are Schematic symbols and PCB footprints (usually defined on a
manufacturers datasheet). Commonly, integrated circuits and other components use the same physical
package on the PCB, but have completely different interna digital or anaogue circuitry and technical
specifications. Take for example, the standard 14-pin DIP footprint:

1
e A 2 5
2 Vo e A
w8 U1-a 3|50
74L500 il 5
%{
10 U i Ud-a
el A % 1a v U vee 1A 01 Usa vee 7AHCS1
g Vo 182 13048 2a[]2 1) 18 5|
B - v O3 1207 44 28 3 120] NU ]
f4Ls00 2A Q4 1] ay 2C [a 11[] NU A
& 28[s 03B 20s 10[] 1D 3@-—;1
B g8 2vyQs  s[13A 2v{Qe o 1C (g4
2 B T{b GND 7 8[]3Y GND 7 8] 1Y el 8
74L500 3ﬁ':grﬁ el
13 E1 7AHCSA
11 FTF4
z ] v

*

1-d
FaLs00

SH7400 ‘ ‘ DIP 14 Pm:lm,gn‘:J L SI“W451J

The 14-pin DIP (Dual Inline Package) is used on 100’ s of different components. For efficiency, we
only want to store the 14-pin DIP PCB footprint once and then use it repeatedly to build different
components or Partsthat specify a 14-pin DIP footprint.

:

By the same token we only want to store a Schematic symbol once and use it repeatedly in various
configurations to produce different Parts. Hence, we have aPCB footprint library to store a 14-pin
DIP footprint plus any other footprints and a Schematic symbal library for a 2-Input NAND gate
plus any other Schematic symbols. These can then be used on their own or be brought together
(Schematic symbol & PCB footprint) in many different permutations to create aPartsLibrary.
Multiple Partslibraries in Pulsonix are used to make the categorisation of Parts clearer, this can be
done by manufacturer, type etc.

Key Point: In Pulsonix it isthe only the Part name taken fromthe Parts library that is used in the
Schematics Design and PCB Layout

As an example, thisis how you go about creating a simple 7400 Part to use in a Schematic design and
the PCB layout:
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We can create anew 7400 Part by selecting
4x 2-input NAND gates from the
Schematic symboal library and a 14-pin
DIP footprint from the PCB footprint
library. By combining these in the Parts
Editor and inserting the correct pin mapping
as per the data-book specification, we
produce a SN7400 Part. Thisisthen stored
, with aunique Part Name (SN7400in this

lffr)é)ri ;Egimﬂ;lgasn%rgr) o _exampl 2) ir) the PartsLibrary ready to use
library. 1x 14-pin DIP package ~ inyour designs.

from the PCB

footprint library.

f

Y

0000000

000000

A @ 1 T Ul vee SN7400 Part
Yo O O 4 Yi( 2 13148
B O O B 1-a 3 1207 4
o o 74L500 . wly ay
A ¢] @} 10 5 10[] 3B
Yo o) 0 B ove 6 ofJ3A
= o) 0 ol Cyex 7 8] 3Y o .
7400 _ Thisisstoredin
& Y + + 4 — thePart
B % 3 2 Library asan
U1-b SN7400 to be
F4Ls00 .
A e used in your

y Yiox 12 Al designs.
B ut-d

Fa4LE00

[ rintping |

for 7400

Question: Can a Schematic symbol be created in Pulsonix and then selected for use
in the Schematic Design without creating a PCB footprint?

Y ou can create a new Schematic symbol and storeit inthe Symbol Library. But before you can use it
you have to create aPart to ‘hold' the symbol and storethisin the Parts Library for usein your
designs. A schematic only Part may be a useful stop-gap while you decide which footprint variant to
useinthe physical layout, thisinformation can be added later before the PCB stage is reached.

Why is there this added step of creating a Part - why can’t the symbol be just used
immediately?

Working this way, any Schematic symbol you produceis stored with an appropriate namein the
Schematic symbals library. It can then be reused repeatedly to create different Parts using the
manufacturer’s Component names. Most Parts you produce will be the complete Schematic symbol
and PCB footprint. Remember, the product you design is comprised of components with unique Part
names and/or numbers, and your company may have it's own product code for this component.

This description of the Part usage for asymbol is easily demonstrated by considering resistors. Each
range of resistors can use just one Schematic Symbol and one PCB footprint (can have more than one
footprint if required). This principle isrepeated for capacitors, diodes, trans stors, inductors etc. this
hel ps standardi se and rationalise the contents of thelibraries.
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Is this the same for PCB footprints? Can a PCB footprint be created without a
Schematics symbol?

Thisis exactly the same for PCB footprints as with Schematic symbols. Before you can use your new
PCB footprint in adesign you have to produce a Part even though this Part may not have a Schematic
symbal associated with it. But again, thisis asmple step.

On the following pagesis atutoria that goes through the steps of creating the following
A Schematics symbal —in this case asmple 2-input NAND gate
A PCB footprint —in this case a 14-pin DIL package
A Part —in this case a standard SN7400 to use in your design

Note: Sandards for symbols vary from company to company. Thetutorial is presented only asa
means to under stand the process of design and management and how to use the tools available. We
recognise that the actual finished symbol, footprint and part may differ fromyour own standard. So,
as you proceed you may wish to modify the visual appearances of the items to match your standards.

Libraries Overview

Theillustration below shows how al the libraries fit into the Pulsonix framework. Although each
library is shown as an individua entity, they are an integra part of the overall Pulsonix product and
have only been shown separated for clarity, (Associated Parts are not shown).

Basic Part Definition

SCM Symbol Part Name
Library
NANDZ (4 SCM Symbol PCB Footprint
Library

[DIP14

PCB Footprint -
S0IC1 4 [alternative]

PULSONIX

¥

SCM Editor PCB Editor [«

A A

SCM Doc Symbol PCBE Doc Symbol
Library Library

Thelibrariesfdl into two categories; PartsSymbols/Footprints/Associated Parts, and
Documentation Symboals.

There are five types of libraries:

e Parts—aPart containsthe mapping between schematic gates and PCB footprints, as well as
common properties. The Part is used in both Schematics and PCB, thus ensuring that thereis
consistency between the two.

e Schematic Symbols—a Schematic symbol or gate isthe graphical logical representation of the
Part, which you use when designing the schematic. A Part may contain anumber of gates that
may reference the same (homogeneous) or different (heterogeneous) symbols.
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e PCB Footprints—aPCB Footprint symbal isthe graphical physical representation of the Part,
used when designing the PCB. A Part may reference anumber of footprints as alternative
representations.

e Documentation Symbols (SCM and PCB) — a documentation (doc) symbal is not used by a Part
and does not require a Part, also it does not form part of the netlist. It is used for annotating the
design, such as drawing blanks, power symbols, off-sheet references, PCB board outlines, logos,
alignment markers, testpoints etc.

e Associated Parts—used to ‘attach’ additiond Part detail to a Part. Associated Parts are not
displayed in the design. These can be referenced from ‘red’ Parts availablein the Partslibrary, or
typed Part names that are not in the library but still associated to the Part.

e 3D Packages—thisisalibrary used to define 3D models for use with the 3D Viewer.

e STEP Modds—thisisalibrary used by the STEP export option.

For completeness of terminology, you also have a Component. This can be either a Schematic or
PCB instance of a Part, that is, when a Part is used in the Schematic or PCB design it becomes a
Component.

Overview of the Supplied Libraries

Pulsonix is supplied with a set of libraries containing Parts, Symbols, Footprints, Documentation
Symbols and 3D Packages.

There aretwo sets of Librariesinstalled by default during theinitia install ation:

e Master Pulsonix Libraries (installed into Pulsonix\MasterLibraries)
e User Libraries(ingtalled into Pulsonix\UserLibraries)

TheMaster Library containsthe full set of installed libraries ready to usein your designs.

The User libraries are aset of empty libraries, one for each library type. These can be edited and
added to, to create your own libraries. These are supplied to get you started using and are placed in a
suitable location away from the master libraries as recommended.

User.pd User Partslibrary

User.pfl User PCB Footprint library

User.ssl User Schematics Symbal library

User.sdl User Schematics Documentation Symbol library
User.pdl User PCB Documentation Symbol library
Index files

Y ou may also natice files with the same library name but with an x at the end of the extension
(hardware.pax), these are index files and are automatically generated by the Pulsonix library system
asrequired. You can ignore these. They are automatically generated by Pulsonix as required so do not
panicif you accidentaly delete them.

Conventions and standards used

All surface mounted footprints have been created to the IPC Council’s IPC-SM standard and the
JEDEC standards.
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Creating Schematic Symbols

Schematic symbals can be created using the symbol Editor or the Symbol Wizard. For this exercise,
we will use the Symbol Editor. The Symbol Wizard would be used normally for most types of
symbals. In practica terms, the basic symbols already exist, so the wizard becomes useful for the
creation of more demanding symbols, like 244 pin microprocessorsfor example.

By using an example, the following text will work through the creation of a common symbol and save
it tothelibrary. The example used will be asimple 2-input NAND gate, which will then be used to
illustrate the Part creation mode later on.

o
{ <Logzic Name > }
— i,/ Name > }

{ <«Component Name )
{<Part Name>}

{<Logic\Nama >}

Using the Symbol Editor

Starting the Symbol editor

The Schematic Symbol editor can beinvoked from the withinthe Library Manager using the
Schematic Symboal tab and the New button. Y ou can also invoke it from outside the Library
Manager using the New option from the File menu.

Libraries - Schematic Symbaols @
Folders | Schematic Symbols | Schematic Doz Symbols | PCB Footprints | PCB Doz Symbols | Parts | 3D View | STEP Models|
Current Library: | [All Libraries] -
I Mew Library... ] I Report... ] I Index

Contents

10F2DS {generic}
10F2DSEL {generic}
10F2DSLN {generic} {Companant Mamesl

i
10FADSEL {generic} KPart Mames]

10F4D5L {generc}

10F2DSEL {generic}
generi
12 generic)

From the Symbol editor you can add Pins, Shapes, Attributes and Text to create the symboals. You
also have the tools to save and rename the symbol as well renumber and automatically renumber the
sequence of pins.

The symboal editor works in the same manner as the other editors within Pulsonix, except that there
are some small variations to alow for the specifics of symbal creation.

When creating a new symbol, you can add pins or the symbol shape to make a start, it doesn’t matter.
For some symbols, it may be better to add the shapefirst then the terminals.

For our example, we will add the shape first then the pins.

To see the grid dots, we will need to zoom out alittleto start with.
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P Zoom out to view the grid dots
1. Roll the mouse whed to zoomin alittle or click <Z> so you can see the grid dots displayed..

2. Thegridisset to 25 thou by default (as defined in the Technology file).

P Toadd the shape detail

1. When creating symbols, most of the commonly used commands are available on the Schematic
Symboal toolbar shown on the left hand side of the design window.

i Pulsonix - [Schematic Symbol: Symboll *]
Fle Edt View Insert Setup Utiities Too

DEE & v B [ 65 &R R AN

> 0ME | VODdx | E

2. From the Schematic Symboal toolbar click Insert Shape Rectangle.
o

[=]

q)I_n59|t Shape Rectangle |
BT

=

Hovering the mouse over the button will revea the tooltip name.
4. Choose astarting point on agrid dot within the design window.

5. Click theleft button to start and draw a rectangle to create a box 200x400 thou. Draw the box
downwards. The status bar at the bottom of the design will confirm the size being drawn.

BR e T
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» Toadd anarc
The sequence bel ow shows how to add an arc to one of the shape segments:

1. The shape must have straight lines with 90 degree corners (you cannot add arcs to non-orthogonal
lines).

2. Select the segment, and right click.

N

3. From the context menu, select Arc> and Angle 180. Thiswill insert asemi-circle. If you wish the
arc to have asmaller angle, choose one of the other options or use the Edit mode to create the
exact size required.

Slect i
Edit | .
& tove Ll
¥ Type Coordinate... = | ool
4% Type Offset... shift+= | © D00
| B Lock D
. Change Style... -2
Resize Shape. .. i
ERE: S
: | Arc >||v|ToLine :
| Set Symbol Origin Angle 45
© @ Set Coordinate Origin Angle 90
Add To Favourites | Angl&QBD |
5 properties. . I Enter Radius...
—_— Enter Angle...
D Edit

4. If Angle 180is sdlected, the shape will look like this:
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P Toadd theinverter circle

The symbol requiresasmall ‘inverter’ circle shape for notation.
From the Schematic Symboal toolbar, select Insert Shape Circle

In free space, click and drag the circle to aradius of 25 thou. Theradius will be displayed on the
status bar.

Release the mouse to finish the circle.
Click the <Esc> key to exit this mode.
Select and drag the circle and position it at the front edge of the arc.

P Toadd line segments

1

2
3.
4

We need to add short single line segments to create terminal extensions.
From the Schematic Symbol toolbar, select Insert ShapeLine.
Y ou need to add three short linesto the symbal.

On astart point 100 thou (4 grid dots) above the bottom |eft hand corner of the shape, drag aline
100 thou long (4 grid dots) to create a horizontal ‘leg'.

Double-click to finish.
Add a second line 100 thou from the top left corner of the symbol shape.

Now add the third leg to the right of the symbol.
Thiswill only be 50 thou long and will be added to one edge of theinverter circle.
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9.

At this stage, there are still no eectrical connection points. We will add these now.

Adding Pins

In order to make true electrica connectionsin a Schematics you must have a pin to connect to. When
adding Pins (or terminas asthey can a so be called), the default values for the initiad Pin added are
taken from the Design Settings dia og and the Defaults page. Thisvalueisusedif no termind is
already selected in the design.

The Pad and Name Styles are taken from the Technology data. The Pad style is used to define the
shape of the terminal to be added and the Name style is used to define the name style of the pin

number.
» Toadd apin

1. From the Schematic Symbol toolbar, select Insert Pin

2. A pinwill appear on the screen moving at the end of your cursor. If another pin was selected
prior to entering the option, then the new pin's style and pin number position will be copied from
it.
The pin will be allocated the next free pin number not aready used in the symbol.

4. Position thefirst pin at the end of the line shape.

5. Once positioned, another pin using the same style, but with the next pin number will appear for
you to place next.

6. Placeall threepins.

7. When dl pins have been added, press the <Esc> key to exit theinsert pin mode. The pin

currently being moved will be del eted.
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After adding dl the pins the pin numbers may be dragged into more convenient positions. Right
clicking on the pin will enable various characteristics of the pin to be changed using the menu items
available.

If, when adding pins, you make a mistake or delete a pin you may then wish to change the pin number
sequence. This can be done using Renumber Pins or the Auto Renumber Pins option from the
Utilities menu.

P Toposition the symbol origin
1. Youwill noticethat thereisagreen circle with across around it, thisindicates the Symbol
Origin.

2. The Symbal Originis automatically added when the first design item was added. It can be moved
interactively at any time during the symbol’ s creation. This will be the point used asreference
when placing the symbol when used in the design.

By convention in the Pulsonix library, this will aways be pin 1.
4. Select and drag the Symbol Origin, positionit on pin 1.
511111"' Dl : :

Adding Name Attributes

The Component and Part Name attribute |ocators are used to position the Component and Part Names
when the symbal is used in the design.

The addition of the Component Nameis different to that of other name attributes and both are
detailed below.
P To add the Component Name attribute

1. From the Insert menu, select Component Name.

i Pulsonix - [Schematic Symbol: Symboll *]
File Edit Wiew | Insert| Setup Utiities Tools
DeE &« Shape 4%
Construction Line U
Merge
Cutout

Text... Shift+T
Pin

Component Name

Text Callout

Attribute Shift+A
Attribute Position...

0h R x> B

EE | VOoOa x| &

2. The Component Name attribute will be positioned on the end of your cursor ready for releasing
on the symboal at the required position.
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3. By default, this position is normaly at the bottom right hand side of the symbal.

«Component - Name>¥F

P Toadd the Part Name attribute
1. Wewill dso add aPart Name attribute to show the process of adding attributesto symboals.

2. The Part Name does not have its own menu option but isinstead added as a name attribute. This
process would be the same if adding a Part Description or Symbol Name attribute etc.

3. Fromthelnsert menu, select Attribute Position.

Insert Schernatic Symbol Attribute Position @
Attribute Name: | l:]
«Database Tablex -
«Diates

<Diesign Authary
7] Use Default <Design Comments>
<Design File Path:
<Design Mame>
<Dezign Revizion:
<Design Subject>
Style: [N <Design Title:
. «Fitted Inx

Test Alignn <Footprint Marmes
<FPGA Part>
<G ate Modifier:
«<[Gate Mame:
<[ ate Without Modifiers
<Hupeilink:»
<Item Name:
<Item Position:
<Last Saved Date
<Last Saved Time>
<Part Description:
<Part Farnily:

m

<Plat Mame:
<Plat Srale

4. Fromthedrop down ligt, select <Part Name>

Insert Schematic Symbol Attribute Position @
Attribute Name:  <Part Mame: -
Uzage: Part
5. Click OK.

6. Position the namethat is now on the end of your cursor.

7. By convention the Part Name attribute is placed under the Component Name attribute.
&

2
o

{ <Component Name >}
{<art Nama>}

8. Once positioned, click the <Esc> key to exit this mode.



Chapter 10 — Library Management Tools 391

Saving the Symbol
Following these processes, the symbal isin a basic state where it can be saved for use within adesign
as part of a Part definition. This aso assumes that when Save To Library isused, al pin sequence
errors are resolved, although if in error, these will be flagged and the save not completed.

P To save the symbol
1. From the File menu or from the Schematic Symbol toolbar, select Save To Library.
2. FromtheLibrary list, sdect the library in which to save the symbal.

3. Inthe Name box, type in the name of the symbal.

Save To Library @
Library: uzerzzl [in "C:AUsersh.. SUserlibraries'] - oK
Mame: ZMAND Cancel

Create a new part uzing thiz symbaol

Adding Other Attribute Detail

Other attributes, such as the L ogic Name may be required on the symbol. These names can be added
using the Insert Attribute option available from the I nsert menu.

Insert Attribute @
Add Attribute To: Pad - |
Aftribute Mame:  <Logic Mames |L|
Uzage: Pad
Attibute Value:  <Place Holder Onlys - |z|

The Logic Nameis atached apin as a Pin attribute. This processis straightforward as if adding any
other name attribute such as a Part Name (except that it is an attribute of a pin).

The Attribute Valueis defined as aPlace Holder Only becausethereis no valueto satisfy the
attribute. This will be satisfied once the value has been added to the Part definition and then
subsequently used in the design.

Once the attribute has been added to the symbol you may wish to refine its characteristics. You can
change the Text Alignment so that when the attribute is satisfied, the text has the correct biasrelative
to the pin. Thiswould be the case for the Logic Name associated with Pin 3 of the 2NAND gate.

To achieve this, sdlect the <Logic Name> attribute and sel ect Pr oper ties from the context menu.
Change the Text Alignment from the default of bottom left, to bottom right to make it name right to
left. Thefina result will look something likethis:

(%
{ <Logzic Name > }

—{<Logic,/ Name > }
{ <Comporent Name >}
{<Part Nama>}

{<LogicN\Nama >}
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If you have followed this process, use Save To Library to save the symboal.

Decoupling Capacitors

Thereisno action for creating decoupling capacitorsin the Symbol editor asthey are ‘ norma’
capacitor symbols but have special naming conventions when used in the design.

For more detail on how to use and name decoupling capacitors, please refer to the Chapter on the
Schematic Capture Editor and the Section on Decoupling Capacitors.

Library Creation Wizards

Three Library creation wizards are available for the creation of Parts, Schematic Symbols and PCB
Footprints.

The wizards break down the process of creating anew Symbol or Part into a series of steps. Each step
is presented in turn on a separate wizard page. Y ou would complete each step then move onto the

next one until you reach the Finish page. At any time as you progress, the preview window will show
you what your final Symbol or Part will look like.

The procedure for using this wizard is not fully documented here. Use of the wizards naturally guides
you through the process with context sensitive help available for each page in the dial og.

Once the Symbol or Part has been created you can save it to a Symbol/Part library, providingits
Library Name and Name. By selecting the Edit the Symbol/Part now check box, you can directly
load the new library item into the relevant item editor. For each of the Schematic Symbol and PCB
Footprints, you can also create a new Part and save it to a named library using aname provided. As
with the Symbols, you can eect to Edit the Part now using the Parts editor.

Creating PCB Footprints

Starting the Footprint editor

The PCB Footprint editor isused for creating PCB Footprints. It can be invoked from the within
the Library Manager dialog using the PCB Footprint tab and the New button. You can also invoke
it from outside the Library Manager using the New option from the File menu.

Using PCB Technology Files with the Footprint Editor

If you use the New option from the File menu you can select the Technology Fileto use when
creating the Footprint. Pressng OK will start anew Footprint creation session in the Footprint editor.

If you use the New button from the Library Manager dialog, you are entered directly into the
Footprint creation editor using the Technology File specified on the dial og.

Jort... |

Technology File

[-Hayer {white).ptf fin "C:\Users'....\Technology"]
M

one
—dlayerptf [in "C:\Users
6layerptf [in "C:\Users
8layerptf [in "C:\Users hi
————————double sided fine line).ptf [in "C:\
double sided {metric)ptf [in "C

double sided {white).ptf [in "C

double sided ptf  [in "C:\Users'

single sided ptf  [in "C:\Used

sers,.. \Technology"]
“Technology"]
..\ Technology"]

The drop down list enables you to select the Technology Fileto use.
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Setting up Technology data

Technol ogy Files within the Footprint editor have exactly the same use as when used in the PCB
design editor and as such, should be the same for both. If you create your footprint using a new
Technology File or you create or edit one while in the Footprint editor, you should save it for usein
the PCB editor.

The diagram below illustrates how each of the style tabs relates to items within the PCB footprint.

A A A
B Technoleg | [1 - Styles - Pad
= Spa;ng. Rules . Narme | Layer Shape Width L
esign Level Gl Rectangle 0.76200
Net Class Level MMounting Hol41 Round 3.31000
Match Pair Level ' | Pad (0.5mm) Octagon 0.43260
Check Spacing Values v | PadStyle1 -l Round 152400
29 Styles v | PadStyle2 Round 1.52400
Hatch Y | PadStyle3 Sguare 1.52400
Line PadStyled Round 177300
PadStyleS Round 317500
¥ E_ PadStyle21 Oval 1 52400
% | Rect (0.2mm x 1.5mm}) Rectangle 0.2459094
Track ¥ | Rect (0.2mm % 1 .5mm)A Rectangle 0.19990
2 Layers Y | Rect (0.6mm x 2. 2mm) -| Rectangle 0.50000
Layers Rect (0.7mm x 2.2mm) Rounded R 0.66040
Layer Spans Rect (0.7mm x 2.4mm) Rectangle 0.70000
Layer Classes % | Rect (0.8mm x 0.9mm}) Rectangle 0.80000
Materials % | Rect (0.9mm x 1.4mm}) Rectangle 0.50000
23 Nets Rect (1 x 1.1mm) Rectangle 0.80000
Differential Pair | Rect (20x80) Rectangle 0.50800
| Rect (80 x 110) Rectangle 2.03200
Net Classes Rect (100 20) Rectangle 127000
Net Names — ' | Rectangle (0.9mm x 1.4 Rectangle 0.35000
Signal Paths v | ia (18) Round 0.45720
Sub Nets Y | Via (40) Round 1.01800

Technology Files for PCB have been discussed in the earlier Chapter on General Utilities under
Technology Files and the Chapter on PCB Design Editor under Setting Up A Technology.

Using the Footprint Editor

From the Footprint editor you can Insert Pads, Mounting Holes, Copper, Shapes, Attributes and Text
to create the footprint. Y ou also have the tools to save and rename the Footprint as well astools to
renumber and automatically renumber the sequence of pads.

The footprint editor works in the same manner as the other editors within Pulsonix, except that there
are some small variations to alow for the specifics of footprint creation.

By using an example, the following text will work through the creation of a common footprint and
saveit tothelibrary. The example used will be a smple DIP14 footprint, which will then be used to
illustrate the Part creation mode later on.
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Inserting Pads

The firgt item to add in the creation of the footprint isthe eectrical connection point or pad. Padsin a
PCB design are 3 dimensional. That is, they occupy a layer but also occupy a pad ‘ stack’ through
each layer of the design. These pad stacks are catered for inside the Technology itself using Pad
styles.

The pads chosen for any footprint should be selected based on the final manufacturing requirement or
your company standards.

When using I nsert Pad option, the default Pad size used will be taken from Design Settings diaog
and the Defaults tab.

While adding the pads, you can use the Change Styles option from the context menu to change the

style of the current pad.
Pad Style (=]
Style: Fiound (58] -
Wwidth:  5E.0 Shape;  Found -
56.0 Dorill: 300
| Plated
[ ak. ] | Cancel

» Toadd pads
1. Fromthelnsert menu, select Pad.

2. A pad will appear on the screen moving at the end of your cursor. If another pad was sel ected
prior to entering the option, then the new pad's style and pad number position will be copied from
it.

The pad will be allocated the next free pad number not already used in the footprint.

4. To change the grid step, or work with no grid, use the Change Grid option. It is better to usea
grid that will represent the grid used in the design when placing footprints. The grid step should
also be chosen which mast closely provides you with the pad pitch (the distance between the
pads).

5. Move the pad to the correct position and click to release it. Another pad using the same style, but
with the next pad number will appear for you to place next.

6. When dl pads have been added, press the Esc key to exit the Insert Pad mode. The pad currently
being moved will be deleted.

After adding dl the pads the pad numbers may be dragged into more convenient positions. Right
clicking on the pad will enable various characteristics of the pad to be changed using the menu items
available.

With the first pad added, the footprint will start off looking like this, notice that the pad has been
placed on the grid point:

1

®
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The grid points can the visible Screen grid dots and the Working Grid which is what the Insert Pad
option will default to.

Once more pads have been added, the footprint will start to take shape:

4131211 1829 8
000000 O

1 2 3 45 68 7
ceoeeoeee

The pad numbers can be moved around for clarity.

Tip: Move the number on thefirst pad and then select the pad. With the pad selected, click Insert Pad.
The next pad will now take on the properties of the selected pad, including the pad number position
and style.

Pad Reassignments

Pad stacks that require a different pad style (size or shape) on different layers must be defined in the
Technology under Pad Styles using the By L ayer s button. Because pads are created asa‘ stack’ with
asingle definition of all the layers you must make a different reassgnment for any differences
required.

The Footprint Symbol Origin

You will notice that Pad 1 hasacircle with across around it, thisindicates the Footprint origin. This
origin is automatically added when pad 1 was added but can be moved interactively at any time
during the footprint’s creation. This will be the point used as reference when placing the footprint on
the design. By convention in the Pulsonix library, this will aways be Pad 1 for through-hole devices
or the footprint centre on surface mounted devices. The footprint origin is always added with the first
item not just when pad 1 is added.

The Footprint Origin default position is taken from the Design Settings dialog under Defaults.

Renumbering Pads

If, when adding pads, you make a mistake or delete a pad you may then wish to change the pad
number sequence. This can be done using Renumber Pinsor the Auto Renumber Pins option from
the Utilities menu.

If using the Renumber Pins option you choose the Start Pin Number. You can start at pad one or
you can start at any point in the number sequence if renumbering from where there is a gap for
example.

Renumber Pins @

Start Pin Mumber: 1 = o,
Cancel

Each time you select a pad, the current pad number in the sequenceis assigned to that pad, and the
sequence number isincremented. So, for example, if you began the renumber sequence a 3, thefirst
pad you select will be numbered 3 and the sequence number incremented to 4 ready to select the next
pad.
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It is possibleto get into the situation where more than one pad has the same sequence number. This
situation must be rectified before the footprint can be saved to alibrary. The program will not let you
save the footprint with duplicate pad numbers.

Y ou might want to consider using Auto Renumber Pinswhich provides an automatic way to ensure
the pads are legally numbered, and can be numbered according to their physical location. This may be
a better option if you have many pads to renumber.

Mounting Holes

Although for our example mounting holes are not used they are worth mentioning here.

After adding padsto the footprint you may wish to add mounting holes. Mounting holes differ to
normal padsin that they are not sequentially numbered (in fact they are not numbered a all). This
means they don’t appear in the pad count when using the footprint during the creation of Partsin the
Parts Editor. However, because they are pads, they can be connected to, for grounding purposes for
example, but they don’t appear in any netlist.

When adding mounting holesto footprints in the Footprint editor, they should be added | ast, after the
normal pads.

Mounting holes take their default styles from the Design Settings didog and M ounting Holes.

» Toadd mounting holes
1. From theInsert menu, select Mounting Hole.
2. A pad will appear on the cursor. Position the pad and click to release it.

3. Aswith norma pads, the mounting-hole pad style can be changed by using the Change Style
option on the context menu.

4. When the mounting holes have been positioned, press the Esc key. The pad currently on your
cursor will be removed.

Inserting Shapes

Inserting shapesto a footprint uses the same process and editing options as if adding ashapeto a
design. You are able to add shapes for Copper, Shapes and Areas. All shape types in the Footprint
editor are layer specific and will follow their default val ues as defined in the Options dia og under
Defaults, (each of the pagesfor Area, Copper and Doc Shape are the same except that some of the
options are only available where appropriate for some shape types).

Using aright click of the mouse will select options that will assist you adding or editing the shape.
The context menu will also allow you to make the choice of how the shapeis presented, e.g.
Open/Closed, Filled/Unfilled and Hatched/Cross Hatched etc.
P Toinsert a shape
1. FromtheInsert menu click Shape type
2. Choose from the three shapes available (Polygon, Rectangle or Circle)
3. Draw the shape required.
4. ChangetheLayer and Styleif required using the options from the context menu.
5. Double-click to finish the shape.

For most footprintsthere may well be more than one shape and more than one type of shape used,
these will require use of the different shape types.
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In the exampl e above, theinner shape is a Silkscreen outline placed on the Silkscreen Top layer. The

outer shapeis aplacement outline that is placed on <Through Layers> so that it appears on dl layers

and is considered on all layers during placement. For SMT devices, you may well have the Placement
outlines only defined for agiven layer, e.g. Top Electrica.

Y ou may also wish to add an additional shape that appears only on Assembly layers for example.

Placement shapes

Placement outlines are drawn as areas and are specifically defined in the Area Properties as being
Placement Clear ance ar eas using a check box.

X Properties: Area - Area = @

| Segment | Shape | Line Style | Area |Area Pd'tributes|

[ Name: [] Design Extents
Keep In/Out

[T Copper Keep Out
Tracks Unregtricted = [ il Keep Out
Vias Unrestricted ~ «
Testpoints Unrestricted

Component Pads  Unrestricted

Components Keep Out : If Higher Than:  2.5mm

Set All Keep Out
Power Planes [] Board Cutout
[ Copper Pour Avoid Plated Cutout
[] Power Plane Avoid Owemide Within Area
[] Attemative Thermal Gap [} Track and Via Styles,

Class to Class Spacings

[] Use in Foatprint Rules

Component

Placement Clearance

Body Body Height: 1.41mm
[ Model Placement

There are three types of component areas:

A Body area definesthe ‘actual’ shape of the physical Component body and is used for example, to
determineif atestpoint is under a Component.

A Placement Clear ance area defines additional space around a Component. For example, to alow
for the full opening of placement machine jaws.
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Clearance areas on different Components may overlap, provided that any Body areas are legd but
Clearance areas and Body areas may not overlap. When using Component pushing, it isthe
Component Body area and Clearance area of the other Component that are used. Where Clearance
areas are not used on Components, the Body areais used for the pushing boundary and Component to
Component spacing. Where a Body area has not been defined for the Component, the component
bounding box (calculated by Pulsonix) will be used.

The Body Height value is used for Component Height checking in DRC and for when the 3D
Viewer featureis used.

If the areais used when a component has a STEP modd assigned toit, the M odel Placement will
identify the areafor aignment with the STEP model.

Additional Component to Component spacing is applied between Body areas and not to Clearance
aress.

If placement outlines have not been defined, the Component bounding box will be used.

A footprint can contain more than one areg; you could for example, create an areafor each area
‘style’ (Placement Clearance, Body and Model Placement). These could also be different sizes for the
same footprint and on different layers if required. Y ou could have the Placement Clearance with
plenty of space around the pins and the Body arearepresenting the physical device body at a smaller
size for example.

Defining Pads as being Surface Mounted

Where surface mounted pads are used, by default the layer these occupy will be defined as <Through
Board>. For surface mount use where they do not have drill holes, these should be assigned to be
layer specific, e.g. Top Side or Bottom Side.

Generally, or unless specifically required, SMD pads are defined for the Top Layer, and because
mirroring the Component in the design automatically swaps them to the other side. The Pulsonix
library items defined as SMD will be placed, by default, on the <Top Side>.

1

Y
-
[
=
-
=)

P Tochangethe pad side
1. Add thefirst pad to the footprint.
2. Assuming that dl the pads are the same, you should sdlect thefirst pad and right click.
3. From the menu select Change L ayer
Change Layer =

Old Layer: <Through Board:

MNew Layer:

<T hrouﬁh Board:

Top

wirez Top
GMD
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4. From the didog change <Through Board> to <Top Side> using the New L ayer drop down list,
and click OK.

5. Thefirst pad will now be on the Top Side.

6. You may also wish to change the style at this point using the Change Style option from the
context menu.

7. Withthefirst pad selected, select Pad from the Insert menu.
8. Thestyleand layer of thefirst pad will be picked up for pad 2 and any subsequent pad.
Insert and place the pads required and then press Esc when finished.

Shapes that swap layers when mirrored

Where shapes for layer specific outlines are used, for example a Top layer Silkscreen outline used on
a surface mount device, when the Component ismirrored to place it on the opposite side of the board,
you will normally also require that as well as the pads swapping sides, the outlines a so change sides
and are mirrored automatically.

For thisyou will not need to do anything special to the outlines other than ensure that thereisan
‘opposite’ layer available when the Component isread into the design. So, for example, where a
Silkscreen Top exists on the Top Side, a Silkscreen Bottom should exist on the Bottom Side.

L1

In this example above, U1 is shown on the Top Side and U2 on the Bottom Side but the Pads and
Shapes only exist on the ‘outer’ sides having been initially created in the footprint editor on the <Top
Side>.

|

Adding keep-out areas

As well as documentation shapes and electrical copper shapes, you may well wish to add areas that
can be used to regulate other Pulsonix processes, processes such asthe auto router whereit is not
allowed to route across the area defined.

For these shapes you should use the I nsert Area option, any further information i s defined through
the Properties of the area.

7| Properties: Area - Area = :@
| Segment I Shape I Line Style | Area |a'-\rea Attributes
""" Name [ Design Extents
Keep In/Out

Tracks Keep Out v| [] Drll Keep Out
Vias Keep Out - |
Testpoints Unrestricted | = |

Component Pads  Unrestricted v|
Components Unrestricted v|

Set All Keep Out
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From this dialog you can select that Tracks, Vias and Testpoints are defined as being Unrestricted
or Keep-Out from this footprint area. Y ou cannot assign Keep-In restrictions to areas in the footprint,
this only appliesin the PCB design itself.

When used in adesign, aDesign Rules Check can be used to verify that where restrictions apply, the
rules are observed. This also appliesto the On-line DRC option.

Copper pour in the Footprint Editor

Copper pour in footprints works slightly differently to that of the main PCB design option. You
cannot insert Templates in the footprint but can ‘flood’ areas with copper. To create areas of copper
which have cutouts ‘ poured’ into them, you must have the On-line DRC option switched off
otherwise it won't let you add the Copper over any other dectricd items.

Adding the Component Name position

The Component Name placeholder is an attribute that has an entry on the Insert menu for
convenient use. Within the Footprint editor, the Component Name attribute i s unsatisfied, this means
that until the footprint is used a part of the Part definition in a PCB design, thereis no value for the
Component Name. The value would be the Component Name itself, e.g. U1, IC1, C2 etc.

{<Component Name>}

orxrxrxxx

The Component Name placeholder can be placed anywhere on the footprint but it makes sense to put
it somewhere representative of itsfina position. By default the Layer that the name occupieswill be a
Silkscreen layer.

Note: The Component Name placeholder attribute can also be added to the footprint using the I nsert
Attribute Position option.

P To add the component name
1. From the Insert menu, select Component Name.

2. The Component Name placeholder will be dynamic at the end of your cursor ready for placing.
Placeit on the footprint and click to release.

3. The Styleand Layer can be changed during placement or by selecting it after and using aright
click to display the context menu.
Adding Attributes

Multiple instances of the Component Name can be added. This may well be arequirement if you wish
to have the Component Name on a copper dectrical layer.

This can be simply achieved by adding an additional Component Name attribute and changing its
Layer.

Likewise, other system or user defined attribute placeholders or names can be placed on the footprint.
Y ou can add the attribute placehol ders as alocator for unsatisfied attributes, attributes which have
values assigned when used in the PCB design. You can aso add attributes with Vauesinto the
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footprint. These might be attributes which val ues are relevant to a specific footprint, the Manufacturer
perhaps.

P Toadd attribute placeholder s (position)
1. Fromthelnsert menu, select Attribute Position.

Insert PCE Footprint Attribute Position @

Attribute Mame:  <Companent Mames -

Usage: Part
| Use Defaults
Layer: | Silkscreen Top
Select one of the system attributes (shown in bracesi.e. <Date>), or one of the user defined
attribute names shown at the bottom of the drop down list.
While dynamic on the end of your cursor, right click and select an option from the menu. You
can change the Layer and Style from this menu.

P Toadd an attribute with values
1. Fromthelnsert menu, select Attribute

Insert Attribute @
Add Attribute To: Component -
Altribute Mame:  Height L:|
Usage: Any ltem -
Attribute Yalue:  5.5mm hd ?
Substitute Attribute. .
Uze Defaults | Vizible Attribute Value

Layer: Documentation -

Style: Marmal

Text Alignment:

Battom Left

Cancel |

T

From the drop down list select theitem to Add Attribute To
From the drop down list select the Attribute Name. If a user-defined nameis required it must
first exist in the Technology Attribute Nameslist.

4. If auser defined attribute name has been selected, you will now be able to type in a Attribute
Value, if not, only <Placeholder> will be available for an unsatisfied system attribute.

5. Click OK toexit thedialog.
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6. Placethe attribute value that now appears on the end of your cursor. Single Click to release the
value.

Associate pads to copper

Y ou can associ ate pads to copper (or other pads) in the Footprint editor so that DRC errors don’t
occur.

The pad and copper association is done in the Footprint editor using the Add To Net dialog on both
the pad and the copper.

P To associate pads to copper
1. Select the pad, this must be done firgt.

2. Using the context menu option, Add To Net, the pad number will be displayed by default, thisis
the most logical choice for the name but is user defined, click OK to add it.

Add To Net (mE3a]

MNet Name: B -

{4

Lo

3. Select the copper to be associated and right click.

4. Again, sdect Add To Net from the menu. From the drop down list select the pad number or the
relevant name to make the association. If using breakouts on any other pads these will also have
net names or pad numbers so you must choose carefully.

Plot/Print footprints

For verification or documentation purposes, you can output the Footprint to aprinting or plotting
device using the CAM/Plot output option from the Output menu. This worksin the same manner as
the CAM/Plot option from within the PCB design editor. Please refer to the previous Chapter,
Outputting For PCB Manufacturing for more details on using this option.

Footprint Alternatives

The Footprint Editor is only used to create individual footprints that are used by the Part definition. If
you wish to have a Part with multiple or aternative footprints, you should add these in the Part
definition within the Parts Editor. Seelater in this section Creating Parts.

Breakouts in the Footprint

The Footprint editor has the ability to create breakout patterns, with or without breakout vias. The
method for creating breakouts is the same as if adding atrack to the Footprint in the design.

The advantage of creating the breakout with the Footprint isthat it only has to be done once.
Whenever the Footprint is used it then automatically has these properties. Each Footprint instance for
a Component can have the breakouts switched on or off, and they can automatically be converted to
tracks.
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Y ou have some specific design features for creating breakouts: I nsert Breakout, and once the
breakout has been added, End On Breakout Via.

In the Technology file, breakouts use the Track Width and Via Pad Style but arein fact breakouts
when added to the Footprint.

The breakouts are created on the normal eectrical layers but once the Footprint is added to the design
these layers act asthe ‘default’ layer for the track once converted.

On the Options didog thereis an Edit Breakout tab, thisis only availablein the Footprint editor and
is replaced with the equivalent dialog Edit Track in the PCB design editor.

Default values for breakouts are taken from the Design Settings option, Defaults and Breakout. The
default values define the Minimum and Nominal breakout widths and the default Via Style.

Layer defaults for breakouts are taken from the Track defaullts.

P To add breakoutsto a Footprint
1. Start to create anew Footprint or edit an existing Footprint from the library.

2. Select theInsert menu and click on the Insert Breakout option, or select the Insert Breakout
option from the PCB Footprint toolbar.

3. Draw inthe breakout asif add a new track. Use the options from the context menu to change the
style and layer etc.

4. Usethe options on the context menu to finish the breakout. This can be with no via, with aviaor
with a Testpoint via

5. Save the Footprint to the library and include in a Part definition as normal.

Once a Footprint contains a breakout it is saved in the normal way using Saveto Library. If a
breakout pattern needs to be changed, the Footprint can be edited and saved, then reloaded in the
design. Y ou cannot edit breakouts directly in the PCB design.

Using Properties on a breakout in a Footprint there is a switch you can use to stop it from being
automatically converted to atrack (Automatically convert to Track (when pad is on a net)). The
only way to convert a breakout that has thisflag cleared to atrack isto select it directly ina PCB
design and use the context menu Convert Breakouts to Tracks option. Selecting the whole
component or net and using the same option will not convert it to atrack unlessitsflagis set.
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7| Properties: Breakout - Breakout = @

| Segment | Breakout |Net |

Start On: 5
End On: Via
Layer: Top -

V] Automatically Converted to Track (when pad is on a net)

| Convert to Track on unconnected pads

1 Selected Segment(s)
Length: 57.0 | Segments Locked
Segments Style:
Style:  Signal (12) -

Width:  12.0

Track Path

Start On: 5

End On: \ia
Length: 182.6+

With nothing selected, you must use the context menu option Convert Breakouts to Tracks. Thisis
the only way to convert breakouts with the switch mentioned above set on.

Creating Parts

Parts are created using the Parts Editor or the Parts Wizard. The Parts Wizard is an automated and
guided process to enable you to create Parts quickly. Thisis discussed later on in this section.

What are Parts?

Parts or Part definitions are used by both the Schematic and PCB design editors. This definition ties
the designs together and provides a common name when transferring from one to ancther. The basic
Part definition itself contains referencesto a Schematic Symbol and a PCB Footprint or multiple
Footprints. The Part can also contain name mappings, Gate & Pin swapping information and
attributes to build up a more comprehensive Part definition.

Terminology of a Part Definition

A Part definition contains various itemsthat are used in the creation process. Below isaquick
overview of the terminology used:

Gate — One gate or a number of gates make up the internal definition of a Part. A gate referencesa
symbal. A gate and symbol have a 1:1 correspondence. Multiple gates can reference the same symbol.
Many Parts will be single gates where there will be one gate and the one symbal.

Symbol — Name reference to the Schematic Symbal to be used in the Part definition. A graphica
picture of the Symboal is also shown in the Part editor.

Symbol Pin —Thisis pin sequence number that you will see when creating or editing the Schematic
Symboal.

Pin Name — Thisis the actual name which appears in the design on the pin/pad and which appearsin
the netlist. This name can also be aphanumeric, e.g. A43, B43, C43 etc.

L ogic Name— A descriptive functional name of the pin, e.g. CLK, RESET etc.
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Pin Swap — This defines pin swapping information for use with the manua and automatic pin
swapping options.

Gate Swap — This defines gate swapping information for use with the manual and automatic pin
swapping options.

Net Name — Defines the name of the net to which this pin is connected in the design automatically
when the Part is used. Usually used for power and ground pins.

Pin Type—This definesthe electrical function of the pin.

Pin Network — A Pin Network defines one or more components which must be connected to the pin
when the part is used in a design.

Footprint Pin — Thisis pin sequence number that you will see when creating or editing the PCB
Footprint.

Part entity correlation

There are two sets of data, that of the Schematic Symbol and the PCB Footprint. These are tied
together using the Part definition. This definition pulls together the pins and numbers of the
Schematic Symboal to the pads and numbers of the PCB Footprint. The Part definition allows you to
map these ping/pad numbers and to rename or renumber them as well. The Pin Names used will tie
both sets of pin data together from the Schematic Symbols and the PCB Footprints.

[Gate |symbol |symbol Pin (Pin Hame ) [Logic Hame [Pin Swap|Gate Swap|
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el : : : :
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Using Part Technology Files

Part technology files are used in much the same way as other technology files except that because
Parts are redlly only definitions as such, they do not have the depth of use. These files contain pre-

defined Net Names and predefined Attribute Names.

As with other technology files, using a Part technology files alows you to predefine Net and Attribute
names which provides consistency across dl new or edited Parts. This aso enables aquick
mechanism of adding these names to the current Part without having to type the name in, you can
select the names form adrop down list.

Technology File

parttech pa "C:\Users'.. \Technology"
pattech? pat [in "C:\Users".. \Technology™"]

Creating Basic Parts

Close

.]J

Help

From the Part editor, you can create Part definitions or editing existing definitions. Thisis done by
selecting a Part library, and clicking the New button on the Contents page, or by selecting an existing
Part to edit and clicking the Edit button. Once the Part editor has opened the functionality is the same.

P Tocreatenew Parts

1

N o o & W

From the Partstab of the Library Manager, click New (the button next to the Contents

window).

Thiswill display the New Part diaog.

Mew Part

Part Mame: 7400

Part Type: @) Mormal Part

Conmector

PCE Only Schematics Only

Azzociated Part

Provide Part Details Mow  [Quick Part Creation)

Thisdialog will be blank initially and will require completing.

Enter aPart Name, thisis mandatory.

Select the Part Typethat you wish to create.

If you understand how to create Parts, thiswill be al that it isrequired to get sarted.

However if you need more help, select the Provide Part Details Now check box and fill in the
detail. You could also use the Part Wizard to guide you through this process.
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Mew Part @
Part Mame: 7400
Part Type: @) Mormnal Part FCE Only Schematics Only | Cancel |
Connectar

Associated Part

| Provide Part Details Mow  [Quick Part Creation]

Description: 7400 Series Device

Part Eamily: 7400
Mame Sterm: U
PCE View

Fin Count: 14

Footprint: DIF14 {factprints} ~ Pads 14
Schematics View
Single Symbol

@ Multiple Gates Gate Count: 4

Symbaol Fin Count: 3

Symbol:  2NAND {generich + Pinz 3
Total Schematics Pins: 12 Ungated Pins: 2
| Power Pin | Ground Pin

Fir: 14 Met: VCC E| Fin: 7 Met: GMD

8. Theadditional drop down part of this dialog is broken down into 4 separate areas:
9. The Description, Part Family, Name Stem and Pin Count selection:

Description: | 7400 Seriez Device
Part Eamily: 7400
Mame Sterm: U Fin Count: 14
10. The PCB Footprint selection:
FCB “iew
Footprint: DIF14 {faotprints} » Pads 14
11. The Schematic Symbal selection:
Schematics View
Single Symbol @ Multiple Gates Gate Count: 4
Symbaol Fin Count: 3
Symbol:  2NAND {generic} + Pinz 3
Total Schematics Ping: 12 Ungated Pins: 2
12. The Power Pins selection.
| Power Pin | Ground Pin
Fir: 14 Met: VCC E| Fin: 7 Met: GMD -

13. With all the additiona sections, any of the information can be omitted until later on. You can edit
the Part definition in the editor and provide the information as you require.
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14. By completing as much of this detail as possible, the program will create as much of the Part asiit
can. You will al'so note that on some of the entries, by putting in some of the detail required,
Pulsonix will try and assist you by completing the rest based on the initia entry.

15. Click the OK button to proceed.

The Parts Editor
The Parts editor allows you to create the Part definition using a series of tab driven dial ogs.

@8 Part: Ch\Users\Public\Documents\Pulsonixg0' MasterLibraries\generic.pal: 7400 * EI@

L
Part Mame: 7400 Da_

Drescription: 7400 Series Device

Part Family: 7400

Mame Stem: U FPGA i)
o -3

Pin Count: 14 Change... | x

— 2 Ui

Footprints: | DIP14 v| | Choosze... | it
il

1_3

= Ui

Spice Type: | Edit Spice... | b

1

0000000
ER

14 13 12 11 1@
J

1 2 3 4
Q000

Lo
Qo
O~

M 4 » w Details 4 Parts and Attributes /4 Pins A Gates 4 AssocPars

Details Page

The Details page is used to define the high level definition of the Part. This displays information
previously entered when creating the Part from new or by editing an existing Part. Y ou can edit and
change information hereif you wish but it will have an effect on the other pages.

The Spice Type entry is for mapping the name of your Part to a Spice device typeif the Part isto be
used for Spice simulation through the Pulsonix Spice product. For more information about using the
Spice Type fidd, please refer to the reference manual supplied with Pulsonix Spice.

Footprints and alternative Footprints

The footprint order can be changed so that the item displayed in the drop down list is aso the default
item to be selected when using I nsert Component in the PCB design editor or when trandating from
Schematics to PCB.

Y ou also usethis entry to define alternative footprints for this Part definition. Y ou may have a Part
definition which uses multiple footprints which are sel ected based on your manufacturing

technol ogies. For example, you may have aternatives for through-hole technology, or surface mount,
or SMT but vapour phase or reflow soldered. These can all be accommodated.
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P Tochange or add a Footprint

1. To change the Footprint displayed in the Footprints drop down list box, click on the small box
containing the 3 dots next to it. Thiswill display the Footprints diaog:

5 | Footprints @
Ir Librany: I Part:
S0IC1 27PE00-14N {foatprints3} Add 5> DIF14 {footprintsh
SOICT 4 {zm Foatprimts ;] SOIC14 {zmn Footprinks}
SOICT4-H_MC {footprints2} <R
SOICT 44w/ {sm footprints}
Up
Filter
z0iC* Mo. Ping: 14 Apply
()3 ] [ Cancel

Preview Footprint:  DIP14

2. The Footprints on the right hand side of the diaog are the ones which are available for the Part
definition. They all match the number of pins for the Part and are read from the PCB Footprint
libraries under your Libraries search path.

3. Toadd aFootprint to the Part definition, you must seect it in theleft hand list first and click the
Add>> button. Thiswill promote it to the right hand window.

4. Likewise, toremove a Footprint from thelist, select it and click the <<Remove button. You can
also double-click the item to Add and Remove it from the current list.

5. The order isimportant, the top most Footprint in the right hand list is the one used as the default
when using I nsert Component. To change the default Footprint use the Up and Down buttons to
move the one required to the top of thelist.

This order is a so used when viewing a Component in the Properties dialog in your design.
Each of the Footprints defined inthislist will appear as available for this Part definition in the
design.
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Parts and Attributes Page
The Parts and Attributes page is used to define Part groups and to add individual Part based attributes.

Part Attributes are dways available on componentsin the Schematic and PCB designs. Alternatively,
you should use the Part Attribute editor from the Library Manager Parts diaog.

mn 0603YC104KATDA ™

Part Name Attributes

Auto Name Parts N Value TOL W Mfr Category
QB033C223KATDA 223 220000t 10% 125 | AVX  Capacitor’SW/Ceramic
OG033CA7IHATDA 473 A47000pf 10% 25 {AWX  Capacitor/SM/Ceramic
4 » W v Details » Parts and Attributes 4 Pins /4 Gates /£ Assoc Pars

P Toadd or edit Part attributes
1. Toadd or edit Part Attributes, select the Part row or cell.

2. If theattribute field aready exists, with data to change or because it exists in another Part name,
click on thefield and right click. The following context menu is displayed:

@a Park: C\Users\Public\Documents\Pulsonix\MasterLibraries\generic.pal: 7400 *

Part Name

Attributes

Manually Hame Parts

Category

7400

7400

|

Part Naming...
Insert Part...
Insert Attribute... Shift+4
Edit Attribute...
Delete Attribute...
Delete...

Apply To All Parts...

Apply To All Parts with no value...

Delete

Swap Rows/Columns...

3. Fromthe menuy, sdlect Insert Attributeif you wish to add anew attribute, or Edit Attributeif
you wish to edit an existing one. All the options on this menu are available from the main menu
under Edit and I nsert.

Add Part Attribute =
Mame;  <Component Height> -
Yalue: 3 2mm =
Mo Override Substitute Attribute...

[ Ok ] | Cancel |

4. Click OK to accept the new attribute val ue.
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Part Attribute Editor

Within the Partslibrary thereis afacility for editing Attributes using the attribute editor. Thisis
available using the Attributes button on the Parts dial og.

By clicking the Attributes button you can select dl of thelibrary itemsin thelist or the current

selection (from the Contentslist). The All Library Items|n List radio button will seect everything
in the contentslist, be it the whole library (<All Libraries>), or just a selected library. Care should be
taken when <All Libraries> is being used as this may take some time to load into the Attribute Editor.

LUNENL LDy, |1 uuwiansay

| Attributes. . || Mew Library... ||:

Contents

1251547 foclr] B (g | | M Preview
1-145165.2 footprirts o
11451662 footprints} Edit Attributes (el

1-145167-2 footprintsZ} Edit Attributes Far:

1-145152-2 footprints)

1-145169-2 Footprints} All Library Items |n List

1-175887-0 {footprint

1-1782380 Eﬁﬂﬂmzi @ Only Library Items Selected In List I&I

1-917738-7 footprirts}

2-178235-8 {footprints} :

IMHDR-10 footprirts} Mumber of items to load: 1

IMHDR-14 footprints} T

IMHDR-16 {footprints} poeeanen 4
g— a1

o a e a3
ArAnIAA AN e T TR T R o 6 a8 0 4

Clicking OK will display the Attribute Editor with the Parts Libraries |oaded. For Parts you can edit
attributes for both Parts and Pins.

Pins Page

The Pins page is used to reference and map PCB Footprint Pinsto the Pin Names displayed in both
the Schematic Symbols and PCB Footprints in the rel evant design editors.

The Footprint Pin nameisthe actua pad sequence number assigned when the Footprint was created.
Thislist will not include mounting holes added to the Footprint using Insert Mounting Hole. When
defined for a Part, this would normally be a 1:1 mapping with the Pin Name but can be different if
required. For example, if using al pha-numeric pin names A43, B43 etc. or if creating a Part, such asa
Relay, where the pad numbers are specifically renumbered to obtain the correct sequence.

@a Part: C\Users\Public\Documents\Pulsonid\MasterLibraries\generic.pal: 7400 *
Footprint . . Pin Attributes

Pin Pin Hame Net Name | Pin Type Network Delay Spice Pin
1 1 Input <None= 20ps +IN
2 2 Input <None= 20ps +IN
3 3 Open Collectoi<None=

4 4 Input <None=

5 5 Input <None=

6 [+ Open Collectoi<None=

T 7 GND Ground PNZ_GND

8 ] Input <None=

9 9 Input <None=

10 10 Open Collectoi<None=

11 ihl Input <None=

12 12 Input <None=

13 13 Open Collectoi<None=

14 14 VCC Power PNZ_GNDN1_:

The Pin Type field can be used to define the pin type for each pin. Thisfield is used by the ERC
(electrical rules checker) in the Schematic editor.

The page can aso contain Pin Attributes. These can be added by right mouse clicking on any cell on
this page. Use the Insert Attribute option from the menu. To display Pin Attributesin the design you
must add an attribute name placeholder on the Symboal or Footprint.
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Predefined Net Names

Net Names are the signal pins used for pre-defined net names such as VCC and GND as used on
power pins. These are used mainly for assigning ‘implied’ signals to components used in the
Schematic design editor. This means you can create a Part which has Net Names pre-assigned, and
when used in the Schematic or PCB designs, the net with the same name are automatically connected
together even though they don’t physically show on the design (in PCB they do show as connections
if more than one component is added). Thisis particularly useful for de-cluttering the design of
multiple power and ground connections.

P Toedit Pin fields

1. Toedit any of the pin fidldsto add or change the values, double-click on the cell and type the
valuein.

2. You can click the right mouse button to reveal the context menu.

Gates Page

The Gates page is used to add Schematic Symbols to the Part definition and to define the Pin Name
order or mapping between the Schematic symbol and the PCB footprint pad numbers. It is under the
Pin Name column that you can also make pins defined a al phanumeric.

e Part: ChUsers\Public\Documents\Pulsonix\MasterLibraries\generic.pal: 7400 *
Gate Symbol Symbol Pin | Pin Name Logic Hame| Pin Swap | Gate Swap
a ZNAND 1 1 A 1 1
2 13 C 1
3 12 L 0

] ZNAND 1 2 B 1 1
2 3 A 1
3 5 C 0

c ZNAND 1 3 Y 1 1
2 4 B 1
3 ] A 0

d ZNAND 1 11 C 1 1
2 ] A 1
3 10 B 0

Y ou also use this page to add L ogic Names and Gate & Pin swapping information to the Part
definition.

When you first enter this page when creating a new Part definition, the page will be empty, ready for
you to add the gates. Y ou would have already defined the number of padsthat the Part has by entering
a PCB Footprint name. Y ou must now add the corresponding number of gatesto the Part for usein
the Schematic design.
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The empty Gates page will look like this:

@A Part Ch\Users\Public\Documents\Pulsonix\MasterLibraries\generic.pal: 7400 * EI@

Gate

| Symbol | Symbeol Pin | Pin Name | Logic Name| Pin Swap | Gate Swap

U1

0000000
9 8

14 1z 12 11 1@

J
1 2 3 4
0000

o
Qo
Q-

W 4 » v 4 Details + Pars and Atributes 4 Pins ; Gates ¢ Assoc Paris

P Toadd Gates

1

Gates can be added by selecting any one of the cell names, e.g. Gate or Symboal etc. and right
mouse clicking. From the context menu, select I nsert Gate. This option can a so be selected
from the main menu under Insert or from the Part toolbar.

Y ou are presented with the following dial og:

| Insert Gate(s) @
Library: [l Libraries] - add
Symbal: | 24MD {generich B C |
24MEW {generich ﬂj
2MAND {generict
ZHNAMDPSH {generich Added: 0
2MOR {generic} - .
20R {generich v Pinz Left: 14
ARIOD S, |

Add: 4 Gate(s] using selected symbol

Search By Pin Count

-

Pin Count: 3 Apply

[ Prexiew

From this you can add Schematic Symbols what aready exist in the library. The (Schematic
Symbol) Library list enables you to search thelibrary selected or dl thelibraries available.

Select a Symbal to use form thelist. Thelist can be searched using the Sear ch By Pin Count at
the bottom of the dialog. Y ou type in the number of pins on the gate and click Apply to make the
refinement. Only Symbols with a matching number of pinswill be displayed in the list.

In the Add box, type the number of gatesrequired.
Click the Add button to add the gates to the Part definition.
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7. If more than one Symbol type isrequired, select the next gate and click Add. Do this until you
have the required number of gates defined. Once finished, click the Close button. If you make a
mistake a one the way, click Cancel and remove the unwanted gate from the definition and
continue. Use the Delete option from the context menu to do this or use Undo.

@a Part: ChUsers\Public\Documents\Pulsonix\MasterLibraries\generic.pal: 7400 *

Gate Symbeol Symbeol Pin | Pin Name Logic Name| Pin Swap | Gate Swap it
a
a ZNAND 1 1 0 0 D,‘__
2 2 0 .
3 3 0 .
b ZNAND 1 4 0 0 &
2 5 o 3 (TN
3 [ o T
[ ZNAND 1 8 0 0 8
— “ e
3 10 0 . 5
d ZNAND 1 11 0 0 i
2 12 0 i 13
3 13 0 = =
T
1
14 1z 12 11 1@ 9 &
1 2 3 4 5 & 7
W 4 » W 4 Details 4 Parts and Atfributes < Pins » Gates /4 Assoc Parts

8. Initsmost basic form, the Gates page can now be used with the Part definition.

P Tochange or swap Gates

1. Gates can be changed once added. They can be swapped for a different gate Symbol or moved in
the Gate order list.

2. Select any one of the cells on the Gate you wish to change or move.

3. Right click and from the menu sdect Change Gate Order or Change Symboal.

@A Park: C\Users\Public\Documents\PulsonidMasterLibraries\generic.pal: 7400 *

Gate | Symbol | Symbol Pin | Pin Name | Logic Name| Pin Swap | Gate Swap
a Eonann T iq 0
Insert Gate...
Delete... Delete
0
Change Gate Order...
Change Symbol...

Apply Symbol Logic

Mames

10

ZNAND

11

12

[ERUNEE )

13

ciooooooooocoo

4. Change Symbol will display the Insert Gates diaog as before. Selecting the Change Gate
Order option will display a dialog:
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Change Gate Order IEI
Gate'a’ 2NAND U
Gate b 2NAND [_—D]
VAND
fte @ UMD
Cancel

5. From thisdidog you can sdect any gate and move its order using the Up and Down buttons.
When you are satisfied with the new order, click OK.

Adding Alternative Symbols

Like PCB footprints, you can add adternative Schematic Gates to the Part as well to represent different
symbals, for example, box or ‘Z’ shaped resistors or DeMorgan equivalents.

P Toadd symbol alter natives
1. Usingthe Gates page, right click and select Change Symbal from the context menu.

@A Part Ch\Users\Public\Documents\Pulsonix\MasterLibraries\generic.pal: 7400 *

Gate Symbol | Symbol Pin | Pin Name | Logic Name| Pin Swap | Gate Swap
a - i1 H in 0
Insert Gate...
Delete... Delete
b 2ZNANC 0
Change Gate Order...
Change Symbol...
< SNAND Apply Symbol Logic Names 0

10
11
12
13

d ZNAND

[EXR ST )
cioioio
=

2. Alternatively, inthe Symboal cell, select in the cell and off the drop down menu, select Change

Symboal.

e Part CGhUsers\Public\Documents\Pulsc
Gate Symbol Symbol Pin | Pin

a OB [ 1

ZNAND z z
& Change Symbol 3 ...... .

b ZNAND 4

i 52 5

3. Fromthe didog, select the dternative symbal required fromtheln Library: list.
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4. Click the Add>> button to promoteit to the In Gate: list.

In Library:

7| Symbols For Gate a

In Gate:

<

24LCS62:%_ST {microchip}
24MD {generict Diown
28NS {generich =
2NANDPSH {generich
2NOR {generic}

20R {generic}
2<MNOR {generic}
2+40R {generic}
B4SHFRG {generic)
74411000 {4}
74AC11008 {6}
744C11008PWLE 16 {6}

74411032 {ti}
7AAC11N9E [

24LCSE14_P {microchipl Add 3> )

24LC561-%_SN {microchip}

24LCSE15_ST dmicrachint ||| [ << R
24LC562+%_P {microchip} @
24LC562 5N {micrachip)

I 2

Freview
Symbol:  2NAND_BOOLEAN

Search By Fin Count

i Apply Theze Symbols To Al Similar Gates

3 : Apply

(] 8 ] [ Cancel

5. Click the OK button.
6. When the Symbal list is now dropped down, it will reveal the aternative symbol selected.

ma Part: ChlUsers\PublichDocuments\Pulsoni

Gate | Symbol Symbol Pin | Pin

L o) K 1
2ZNAND 2 2

b i Change Symbol i1 4
H Py c

7. Save the Part as norma using the File menu and Save To Library.

8. When using this Part in a Schematic design, use the Next Symbol option from the context menu
to swap to the alternative symbol .

9. ThePropertiesdialog and Gates page will aso allow you to change the gate to the alternative
using the Symbal drop down list.

P Toadd Logic Namesand Gate & Pin swapping infor mation

1. You canadd Logic Names and Gate & Pin swapping information to this page by editing the
relevant cell.

2. Double-click onthe cell to edit it.

Note: Logic Names, if used, will require the Logic Name attribute placeholder to be added to the
Symbal Pin if you wish to display this name when the Component (the Part instance) is used in the

design.
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Adding Gate & Pin swapping information

The Gate & Pin swapping information is used by both the manual and automatic Gate & Pin
swapping options within Pulsonix.

The generd rules are: Pins within the same gate with the same Swap Group are considered to be
swappable, as are gates with the same Swap Group. A pin or gate with Swap Group set to zero is not

swappable.
The Swapping rules
The following rules restrict the swapping of Component gates:

e A gate can only be swapped if al pins have no routes attached.
e Thetwo gates must be on components of the same Part.

e Thetwo gates must be in the same swap group in the Part data.
The following rules restrict the swapping of a Component pin:

e A pin canonly be swapped if it does not have any routes attached.
The following rules apply when using the normal swap mode:

e Thetwo pins must be on the same Component.
e Thetwo pins must be on the same gate within the Part data.

e Thetwo pins must be in the same swap group in the Part data.
Number s used for swapping

When defining Gate and Pin swapping information, the following applies:

e A0 (zero) meansthat the pin or gateis not swappable with items of that same group or gate (the
numbers used for pins and gates are different). A blank entry also has the same effect.

e A1 meansthat the pinsor gatesin that group are swappable with anything of the same number.

e A2 meansthat the pins or gatesin that group are swappable with anything of the same number.
The same would apply for any number used which matches another number of the same swap
group.

In the exampl e Gates page shown bel ow, the input pins have been set to pin swap group 1 to alow

swapping between them in each gate. Also, the gates have been set to gate swap group 1 to alow each

gate to be swapped both internaly within a component and externaly between different components
using this part.

@A Part Ch\Users\PublicDocuments\Pulsonix\MasterLibraries\generic.pal: 7400 *
Gate Symbol Symbeol Pin | Pin Name Logic Name| Pin Swap | Gate Swap
a ZNAND 1 1 A 1 1

2 13 C 1

3 12 A 0
b ZNAND 1 2 B 1 1

2 3 A 1

3 5 C 0
[ ZNAND 1 [ A 1 1

2 4 B 1

3 9 A 0
d ZNAND 1 11 C 1 1

2 8 A 1

3 10 B 0
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The diagram below shows how these swap groups would apply to the actua pins on the symbols.

Swap Group 1

Any of these input - 4 w1
ping may be swapped 5 5 %<
— 1
\—» 13
Ula

Any of these input %3

pinz may be swapped
N 4 B
s

Ay of these input >% 9

ping may be swapped
N — w1 B =
>% 1

Ule

Pin Names

The Pin Names can be changed in the Pin Names column to map the sequence of pin names
used on the schematic to that of the actual PCB footprint. These names can aso be
alphanumeric as you would require for BGA devices for example (athough the naming is
carried out n the Pins page not the Gates page).

e Part: C\Users\Public\Documents'\Pulsonix\MasterLibraries\altera2.pal: EPM7128AEUC169-5 EI@
Gate | Symbol Symbol Pin | Pin Name Logic Name| Pin Swap | Gate Swap -
a epm7128aeui189_A i1 AZ VCCIO2.5vV i 0 1 - AT GMDIMT

2 A3 GNDIO 0 1

3 A7 GNDINT 0 5 E

4 B5 NC 0

5 B& NC 0 e B

[ BT WVCCINT(3.3V: 0

T B8 NC 0

Fy Bg NE B o BF | WCCINTEIVOML

9 C5 NC 0

10 Cc5 NC 0 oo Lo

11 Cc7 NC 0

12 ca NC 0

13 co NC 0

14 D& INPUT/GCLR : 0

15 o7 INPUT/OE1 0 ° e e

16 Da INPUT/GCLK : 0

17 E1 GNDIO 0

18 E2 NC 0

19 E3 NC 0 - o e °
M 4 » v Details 4 Parts and Attributes  + Pins » Gates / Assoc Parts
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P To Changethe Pin Names or der

1. Touseadifferent number to the default sequence, you must select the cell which isto be
different. Y ou may do this on the Gates page of the Parts Editor.

2. Selectingit once will reveal the small ‘down’ arrow to theright side of the cell.
3. Selecting the arrow will display the drop down list of all the pin names for that gate.
4. Select the pin name required.
Gate | Symbol Symbol Pin | Pin Hame | Logic Name| Pin Swap | Gate Swap
a ZNAND 1 1 A 1 1
2 2| ~ B 1
3 1 Y 0
b ZNAND 1 2 I 1 1
2 3 B 1
3 4 Y 0
c INAND i 5 A i 1
2 ? B 1
3 8 Y 0
d ZNAND 1 9 A 1 1
2 10 B 1
3 1 Y 0
12
13
14

5. The cdl will update with the new name.

P Tomake the Pin Names alphanumeric

1. If you wish to make Pin Names a phanumeric, you must do this on the Pins page of the Parts
Editor.

2. Select the cell whichisto bethe first name in the sequence. For example Al or Bl if the
sequenceistobe Al, A2, A3 etc. or B1, B2, B3 €tc.

3. typethenamerequired,i.e Al

4. Select the range of cells on which the Pin Names are to be renamed.
5. Right click and from the context menu, select the Apply I ncrement to Selected Cells option.
Footprint Pi Attributs
P?no A Pin Name | Net Name | Pin Type Nlentwork 75;;0:;: 5
Input =None> +IN 20p:
Input =None> +IN 20p:
Open Collectoi <None=
Input =None>
Input =None>
Nnan Collactn ~hlonas.
Insert Attribute... Shiftvd |
Copy... Ctrl+C
Paste... Ctrl+V

MName Pins by Row/Col...

Apply Increment to Selected Cells..

ivee Power {PNZ_GNDN1_:
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6. Thesdected celswill now be numbered sequentially based on the name of thefirst cell.

Footprint
Pin

Pin Name | HNet Hame | Pin Tyg

Open Cc
GND Ground

Inmt

Mapping Multiple PCB Pads to same Schematic pin
Y ou can map one Schematic pin to many PCB pins using the Part Editor.

This feature allows you to model certain types of Component that have ‘internal’ connections within
the Component itself, or those that have multiple pins that need to be assigned to the same net. Thisis
an aternative method to connecting pads together in the footprint by adding to the same net or using
wires. The advantage of this method is that it means the footprint definition can remain neutral and
generic, where the Part definition is made specific to adevice.

These mappings are made in the Part Editor. You will need to edit the Part that requires this
mapping. On the Gates page, right click on the appropriate Pin Name cell and then select M ap
Multiple Pcb Pins from the context menu. Thiswill turn the cell into an edit box instead of a drop
down list to enable you to enter alist of PCB pin numbers. Type the Pin Numbers required into the
list.

m@a FDC2512*

Gate Symbol Symbol Pin | Pin Name | Logic Name| Pin Swap | Gate Swap
a TRANS-T i1 1 . in in
2 4 Insert Gate...

3 3

Copy... Ctrl+C
Paste... Ctrl+V
Map Multiple Pcb Pins

Delete... Delete
Change Gate Order...

Change Symbol...

Apply Symbol Logic Names

When edited, the Pin Name cell may look something like this for example:

@R FDC2512 =n(=
Gate Symbol Symbol rinl Pimiarme 1 Logic Name| Pin Swap | Gate Swap
a TRANS7 i1 1258 lip 0 0 1256 |O

2 L3 s 0

3 4 r— 6 0

11
FOCZ512

|
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Pin Name for mat

Thelist can be separated in two ways depending on how you want them to behave in the PCB:

e Useof acomma,
e Useof aplus+sign

e Separated with commas (to assign all the PCB pads to the same net, with connectionsin the
PCB that should to be routed). When this Component is used in the PCB design, al the pads are
shown connected with visible connections and should be routed to ensure compl etion:

0000 Design shows all connections
41— associated with these pins
) R

0000

oL o

e Separated with plus signs (to assign them to the same net, but indicating the pins are connected
internally within the component and do not al need to be routed). When used in the PCB design,
routing close to an ‘associated’ pin will optimise to that net indicating alegal routing target.

O0QCO
< Design shows possible reconnect paths
D]

OO0CO

oL —Fo0

Associated Parts

Where Parts are defined in the Parts libraries, you may also include additional Parts that athough are
added to the manufactured PCB, do not appear on the Schematic or PCB design as eectrica items.
For example, atransistor which when built must have a heatsink, athermal washer, a nut and bolt and
a plastic washer. The design may also contain Associated Parts which must be ordered as part of the
Bill of Materials but which aren’t eectrical items, for example mounting columns and plastic

insul ation washers and nuts.

These Parts are called Associated Parts and can be of Schematic or PCB or both usages. All
Associated Parts can then be extracted using the Report Maker facility.

Where Associated Parts are ‘ Footprint’ specific, for example in the case of some transistors where
there may be up to four different mountings, and hence four different associated Part variants, these
Associated Parts can be defined with the Footprint itself. This uses exactly the same mechanism as
the Design level Associated Parts using the Design Properties diaog.

Associated Parts

From within the Parts Editor dialog you can associate Parts using the Associate Parts dialog. Thiswill
provide you with alist of al the additional Parts which will be called whenever the main Part is used
inthe design.

By right clicking in this dialog you are presented with the Add Associated Parts option on:
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5| Add Associated Part

Part Hame Quantity Library: [AMl Libraries] - [ o ]
: Cancel

HEATSINK-01DN-B Chaase:

M2 5-5PRING-WASHER
M2 5-HEX-FULLNUT
M2-HEX-NUT-NY'LON

01
HEATSINK-02HM-B {hardware}
HEATSINK-02HN-P {hardware}
HEATSINK-03DM-B {hardware}
HEATSINK-D3DN-P {hardware}
HEATSINK-D4DM-B {hardware}

Paisioaioa

HEATSIME-G4DN-F {hardwaret 54

Part: HEATSINE-DTDN-B

Description: Heatsink Series Plain/Black M| Marston

Quantity: 4 -

W 4 » w4 Details 4 Parts and Attributes 4 Pins « Gates » Assoc Parts

You can use the Add Associated Part dialog by either typing in the Part Name into the Part entry
box or by selecting from the list presented in the Choose box. The Choose box will list al Partsin the
Parts library that have been defined with no pins. If the Part has pins then you must type in its name to
useit.

The Quantity of each associated Part can aso be defined so more than one Part can be used for each
main Part.

The associate Parts for a Part definition might then look like this:

Part Name Quantity

HEATSINK-01DN-B
M2.5-5PRING-WASHER
M2 5-HEX-FULLNUT
M2-HEX-NUT-NYLON

[CH S BN

The Part is then saved.

Each time this Part is used in the design it will aso include an instance(s) of all the associated Parts.
The full list of Associated Parts for the design can be viewed at any time by using the Design
Pr operties option from the Edit menu.

Design Level Associated Parts

Quantities can be changed on a design basis using the Design Properties didog. Thisdialog displays
alist of al the Part based Parts Associated, and design based Associated Parts which have been added

to the design.
7| Properties: PCB Design - Associated Parts = @
Attributes | Associated Parts
Name Min Quantity| Quantity | Add...
Board 0 1
Piate 0 i | Delete
Bolt 2.4mm 12 12 —
Heatsink T03 | 2 3 [ Edt.
Washer 6mm | 4 4
Nut 2.4mm 4 4
HEATSINK-5F | 0 1

In the above example, dl items except the Bolt 4mm Part have been added as Part based Associated
Parts. The Bolt 4mm has been added through this dialog as a board (or design) Associated Part.
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The Associated Parts list shows the name of the Part, the minimum number of instances (which are
associ ated with componentsin the design), and the total number that includes any additional instances
that have been defined through this dialog. Y ou cannot have less than the minimum number.

The Add button alows you to add an associated part to the design. This displays the Edit Associated
Part diaog.

To edit an existing Associated Part, select the appropriate row in the grid and press Edit. This
displays the Edit Associated Part diaog, with the data from the current row pre-selected. You can
also change the quantity directly in the grid.

Use the Delete button to delete the selected row. Y ou can only delete Associated Parts that have a
minimum quantity of 0.
Creating Unusual Parts

All Parts are created using the New Part dia og connectors use the special Connector check box as
discussed previously. There are some Parts that need a mention because they use a dightly unusual
configuration.

Creating Relay Parts

Relays typically require alimited number of pads but then for the numbersto beto artificially
sequenced as though the additional pads exist.

As the picture below shows, a4 pin relay would have 4 pads placed, and sequenced

1 — 4 as expected.
O o
4 3
{<Component Name>} - - - :
1 : : .
@ : : S o

However, therelay fitsinto a socket that has 14 pins, so the pin numbers displayed need to show a
new sequence. Thisis achieved using the Pins page and by editing the Pin Numbersto show the
required pin sequence. Thisis shown below and includes the new pin numbers on the displayed
Footprint and Symbal.

I:?:tprmt Pin Hame Het Hame Pin Type ] El

1 1 Undefined
2 S Undefined
3 g Undefined
4 k] Uncdefined

w0
e

RL1

—
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Documentation Symbols

Documentation Symbols are created in much the same way as Schematic Symbols and PCB
Footprints using their own respective Symbal editors.

Doc Symbols differ from normal symbols in that they do not appear in any Partslist, and in the case
of Schematic Symboals, are not translated to the PCB design.

Creation of specific Documentation Symboals has been covered previously in the Schematic and PCB
design editors.

Pulsonix Database Connection (PDC)

Pulsonix supports an advanced ODBC connection structure to external databases through the optiona
PDC product. This product is fully described in the Pulsonix Database Connection Users Guide
available as a PDF file and installed with Pulsonix.
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The Library Manager

Overview
The library manager is used to create, edit and manipulate library files and library contents.

Library type tabs
|
Libraries - Parts i (=]
Folders tab —— | Folders | Schematic Symbols | Schematic Dac Symbals | PCE Footprints | PCE Doc Symbals | Pats |30 View | STEP Models |
Curent Library: | generic.pal - Library
selection
[ Atbutes. | [ Newlbmy.. | [ Repor. ][  Index
Cortents Preview | Detais|
WP o
e o [ ew | R
E Edt
A
. SWP
Library 4. |26WDP
. _ |
contents o o -
C22pF Bename.
C3%F
C4ToF [ Copy. |
it TufF Preview
Gor y
CHME window
C100nF i
Gt C
C 33nF »
C 470nF e
Cotnk
C 820nF Make Librari
C Polarised O E O
C Polarised? Datab:
£ P
C Polariszd4 ~| [ Epot.. |
Matched: 423 of 423 f Add To Design [] Add To Comp Bin |1 | Copies
Search/Filter il Technology File
; *res” No.Pins: 2 - Technolo
selection = o (= == <! file oy
[¥] Cloge Dialog On Edit
CE B
Function
buttons

Library folders
The Folderstabis split into two main sections:

The upper area of the dial og shows the folder s in which the application will sear ch for the particular
type of file. Thelower area of the dialog section is for managing the library files within the folders.
This page is available on both the Libraries and the Folder s dial og from the Settings menu.

Libraries - Folders

Folders | Schematic Symbols | Schematic Doc Symbols | PCB Footprints | PCB Doc Symbols | Parts | 3D View [ STEP Models|

Folders and Search Order:

C:\Users'\Public\Documents'\Pulsonix\UserLibraries Up

C:\Users'\Public\Documents'\Pulsonix\Masterl ibraries
[ Edit... ] [ Down ]
[ Delete | [ Bgloe.. |
Folder Enabled

In the example shown, you can see that there are two folders specified for Libraries. When looking
for files, the folders will be searched in the order shown inthelist, you can use the Up and Down
buttons to control the search order if you need to.
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To add anew folder to thelist, click on the Add Button. To edit an existing folder name, click on the
nameinthelist and press Edit. Both buttons use the Library Folder dialog to set up the folder name.

To delete an entry from the folder list, select the nameinthelist and click Delete. Y ou will be asked
to confirm deletion of this name before the nameis actualy removed from the list.

Note: deleting an entry fromthe list will not delete any files, it simply removes the referenceto that
folder so that the application no longer searches the folder when looking for the particular type of
files.

The lower part of the didog shows the actual files found in the folders listed at the top of the dial og.

Files Found: 150

“wUsershPublictDocuments® Pulsonic UserLibraries wuser pal
“\Users'Public’Documents'\Pulsonic'\UserLibraries user pfl
“\UsersPublictDocuments' Pulsonid UserLibraries wser pdl
“\Users\Public'Documents'\ Pulsonic\UserLibraries wser ss| Enabled
“\UsersPublichDocuments \Pulsonix\UserLibraries \user sdl
“\Users"\Public’Documents'\PulsonibcUserLibraries\wser pkg Delete
M\UsersPublic'\Documents'\Pulsonic\MasterLibraries'.3m pal .
“\Users'\Public’\Documents\Pulsonic\MasterLibraries'actel pal L
“\Users\Public'\Documents'\Pulsonic\MasterLibraries'ad pal
“\UsersPublic’\Documents'\Pulsonic\MasterLibraries'adsp pal
M\Users'PublictDocuments' Pulsonic MasterLibraries'altera pal
“\UsersPublichDocuments'Pulsonic MasterLibraries altera2 pal
“\UsersPublictDocuments' Pulsonic MasterLibraries'alteracyclone pal
“\Users'\Public'Documents'\Pulsonic\MasterLibraries \amp pal
\Users'PublictDocuments' Pulsonic MasterLibraries assmann pal
“\UsersPublic'\Documents'\Pulsonic\MasterLibraries'\atmel pal
“\UsersPublichDocuments' Pulsonic MasterLibraries atmel 8051 pal
“UsershPublictDocuments Pulsonic MasterLibraries"atmelam pal

m| e

OoOOoOOOOOO0O0000000000

These arelisted in the order they are found, so that you are ableto see the actua order in which the
application will search for information. This can be particularly important for Library files, asthis
allows you to see for example which libraries will be examined first when inserting new components
intoadesign.

If Parts of the same name exist in the libraries the Library search order a so becomes important in that
thefirst instance of the Part found will be used in the design from Insert Component.

By selecting each library you can see which library typeit is, and abasic description of thelibrary
contents.

You can set individud files so that the application ignores them, by clicking on the name of thefilein
the list and unchecking the Enabled checkbox.

The Delete button is for deleting the actud library file from the folder. A warning dialog is displayed
when this button is sel ected which enables you to confirm the deletion first.

Warning: once thelibrary file has been removed it cannot be undone or recovered.

The Move and Copy buttons are also provided to allow you to move or copy individua filesto
another folder. These can be used, for example, if you wish to take a backup copy of afile before
making major changesto it.

|
I Close H Apply H Help I

The Close/Cance buttons are used to exit the dial og, these are displayed on al Library Manager
pages. If alibrary change has been made but not saved, the Cancel button is displayed. If the change
has been saved using the Apply button, the Close button is displayed.
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Using the User libraries

Pulsonix is supplied with a set of libraries; these libraries reside in the M aster Libraries folder. In
addition to this master set of libraries, thereis also a skeleton library supplied named User, these are
supplied inthe User Librariesfolder.

It is highly recommended that when using libraries you make copies of any library items and save
themto the User libraries. If importing any libraries of your own, you should also create new or use
existing librariesin the UserLibraries folder.

Using the Library Manager

Each of the Symbol pages fundamentally work the same way, and to some extent (gpart from the
symbol preview window) so does the Parts page.

These pages are used for selecting the librariesto search (Current Libraries), selecting (Contents)
and subsequently creating/editing/copying etc. the contents of the libraries. The Filter enables you to
refine the search criteria that are displayed in the Contents window.

Libraries - Parts @

| Folders | Schematic Symbols | Schematic Doc Symbols | PCE Footprints | PCE Doc Symbols | Parts | 3D View | STEP Models

Contents

Curmrent Library: AD] l:]

[Al Liblarie_s] . . -

2=
o
W
o
m

;_ﬁ.l_h'epl\ac‘,'t:lone
The Technology File selection is used when New symbols are created or existing symbols Edited.

The Preview window can be enabled to display symbol seected from the Contents window. When
thePart pageis selected, the Preview button is replaced with Preview and Details tabs. This
provides you with either graphical or detail information about each entity of the Part sel ected.

Preview ] Details] Preview Detais ]

D escription: |Capacitor

Part Family: | Generic/CAP

C
Mame Stem: |C Fins: |2
1 2 Footprints: [
C0305

Symbols: 15C

O D_ O Group: C
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Selecting Libraries

The top part of the dialog allows you to choose which libraries to view. The drop down list for
Current Library will include al the library files found in the folders you specify on the Folders
page.

Note: Any library files that are set on the Folders page as 'Disabled’ will not appear in the drop down
list. Thelist will only include 'Enabled" libraries, and the special entry <All Libraries> to allow you
to view the contents of all thelibraries at once.

Libraries - Parts @

| Folders | Schematic Symbals | Schematic Doc Symbols | PCB Footprints | PCB Doc Symbols | Parts | 3D View | STEP Models |

Curent Library:  Generic

-

[ Mtributes ... ] [ MNew Library... H Report... ] [ Index ]

To create anew library, pressthe New Library button. A standard File Browser dialog will be
displayed. Enter the name of the new library file and press OK. If you have chosen to create your new
library filein afolder which isnot in thelist of folders, an additional diaog is displayed which will
ask you to choose whether or not this folder should be added to the folder list.

Note: If you choose not to add a nemly chosen folder to the list of folders, your new library will not
appear inthelist of 'known' libraries, and therefore any items added to that library will not be
available ether herein the Libraries dialog or when inserting new items into designs.

By selecting Report you are provided with afill report of the names of the library contentsfor the
selected library or if selected, All Libraries.

The Index button is used when alibrary is Copied or Moved. Libraries areindexed to alow fast
searching and extraction of the relevant data.

Selecting Library Items from the list

The Contents area of the dialog shows the items contained in the library (or libraries) selected in
Current Library, sorted into aphanumeric order. To help in finding the items you need, the list can
also be filtered' to show those with names that match a particular pattern.

Contents The buttons down the side of the Contents list provide the
C New options needed to modify the library items. You can

C1.0pF . ;

C22pF Edi.. change the names of items, move or copy itemsto

A —_— different libraries, or open items for editing. Most

C56pF = erations can be performed on one or more items. These
CE.8pF

C gjgﬁF m buttons will be enabled or disabled depending on whether
£ 100nF Copy.. i

e Copy or not any of the items are selected.

C 330rF o

e Mo |

€ BE0nF Import...

o [

C 820nF

C Polarized

E:II g;é ‘wizard...

Egg:}g Make Libraries

Cam27 v

Matched: 403 of 403
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Filter Selection
Usethe selection filter to refine your current Contents selection.

Y ou can combine the Filter name and the number of pins (No Pins) to filter the contents to be exactly
what is required. These two fields can a so be used individually to obtain the filter.

C Polarised2 D atabase...
C Polarised3 =

Eliolais=dd hd
Matched: 414 of 414

Filter

Tes” Mo. Ping: |2

In the exampl e above, the filter has been selected to be all items named res* and with 2 pins.
Wildcards can be used in the name selection.

The Apply button is used to apply thefilter selection once entered.

The Preview section of the dialog optionally displays a picture showing the item currently selected in
thelist. Preview only works on a single selected item from the Contentslist.

The Technology File specified at the bottom of the dialog will be used when the New button is
pressed. For each Symbol type, the relevant Technology Fileswill be available, each showing its own
file extension.

Merging Libraries

There are a couple of different ways to merge libraries; you can use the Copy facility and copy the

contents of one library to another. Depending on how much of the library contents are selected this

method is very much under your control. This method can, of course, be more error proneif you fail
tosdect alibrary item. If all of alibrary isrequired, it may be easier to use the Import method.

By selecting alibrary file from the Open didog during Import, you can import the complete library
contents into another existing library.

To Symbol/To Doc Sym

The To Symbal and To Doc Symbol options are used in Schematic Symbols and Schematic Doc
Symbols only. They are used to create a Doc Symbol from a Schematic Symbol and vice versa. This
is especially useful where libraries have been imported from other systems and you wish to move
library items from one type of library to another.

When you select this option, you are requested to choose the library for which to move the item to.
Choose Library @

B %

W asterLibraries'”

MasterLibraries"”
asterLibraries'"

docsymbalz.pdl i
jumper.pdl [in "C:40

Once the destination library has been chosen, press OK and the library item(s) sel ected will be moved
to thislibrary as Symbols or Doc Symbols (depending on which mode was sdl ected.
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3D Viewer and Package Libraries

Thereisa3D View tab on the Library Manager diaog to support the 3D Viewer option. The

editing of 3D packages and their useis discussed below. Package libraries are saved with the .pkg file

extension.

The 3D View Dialog

The 3D View tab gives aPreview of the 3D package and norma ‘flat’ view of a corresponding

footprint for the selected item. Even in this view, the picture can berotated inits 3D axis. The Details
summary shows the Footprint, shape and alias for the selected package. The footprint that is used for

thisdialog will be the first one found that matches the rules defined by the selected package.

Libraries - 3D View

| Folders | Schematic Symbols | Schematic Doc Symbols | PCE Footprints | PCB Dog Symbols [ Pas | 30 View | STEP Models |

EXE

Cument Library:  [All Libraries]

[ Mew Library... H Report... ]

Corterts Preview | Details
3MHDR" {connectors}

41612 {connectors}
644" {connectors}
AMP-MTA" {connectors}
AVH-KE0" {smt}
AVHXKBF {defautty
BEAD" {default}

BGA™ {smt}

C {default} ame...
C04" {smt} —

CAN" {default} S
CFP* {smt}

CTRIM {default}

Delete

m

Eii IH '
g g

D15F* {connectors}
DIOD04 {defautt}
DIP* {default}

DP5* {connectors}
FUSE AX" {defautt}

[FUSE TH5 {defauty | @ o
FUSE" {default}

G2* {default}

HC18" {defautt}

IDCH {connectors}

IDC™V {connectors)

JUMPER® {connectors} -

Matched: 65 of 65
Fitter

Apply

[¥] Close Dialog On Edit
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The Details tab switches to adetail summary of the package. It shows the Footprints defined for the
package, the package style and the list of other Footprints also using this definition.

Contents Frevviens | Detals
1-145" {Connectors} -~ Hew

320C40 {SMT}

IMHDR" {Connectars) Edit... Footprints: | DP5”
41612 {Connectors} =

B447 {Connectarsh Delete Pkg Styls; | Bow

AMP-MTA" {Connectars}
AKE07 {SMT}
AVA-KBF* {default}

BEAD* {default} Bename... o gg-]?-]
BGA™ {SMT} DF15*
C {default} Copy..

CO4* {SMT} =

CAN® {defaulty _M OvE...

CFP* {5MT} =

CTRIM {defaulty
D15F {Connectors}
D100 04 {defaulth
DIP* {defaulty

LIPS {Connectors)
FLIrE AL T ]

Defining the 3D Packages
From the Library Manager, the 3D View tab enables packages to be edited.

In order to view componentsinthe 3D viewer, you must define the package ‘shape’ in thelibrary.
Usethe new 3D View tab inthe Library Manager to define package libraries.

Libraries - 3D View =3

Folders | Schematic Symbols | Schematic Doc Symbols | PCB Footprints | PCE Doc Symbols | Pats | 3D View | STEP Models

Cument Library:  [All Libraries] -

| New Library... || Report... |

The package libraries have the file extension .pkg. The contents of the package libraries have
definitions which relate to afootprint or groups of footprints, for example DIP*.

Package Overview

3D Packages define how footprints are represented in 3D View images of your PCB designs. Each 3D
Package has a'style' (DIL, Quad, Axid, and so on), and various settings that control how the 3D
image is generated. It dso has one or more names that specify which footprints the 3D Package
appliesto, allowing one package to be used to generate the 3D image for many PCB footprints. These
names can be specific footprint names, or they can include 'wildcards' to match multiple footprint
names.

To generate the 3D view of the actua components on your PCB design, the set of package librariesis
scanned to find the first package that matches each of the footprints used in the design. Because each
package can have abasic name and a set of ‘aliases' both of which can include wildcards, it is possible
to create afew packages that can auto-generate the 3D view for many PCB symbols.

If no package is found, a default representation of the footprint is generated using type ‘ Shape' with
the components col our from the Settings dial og.
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Editing 3D Packages

This Edit button is used to edit the selected 3D package. Fields on the dialog allow you to specify
which PCB footprints this package would be used for, and the style and other properties of the
package. Only one package at atime can be edited.

Edit 3D Package (23
Package Definition: Applies to Footprints -
QK
Package Style: | Axial hd FUSETRS
Height: 2.7 = mm
Also Applies To:
Inside: 0.0 = mm
- A
Standoff: 0.5 2| mm g%gggi
Body Colour: Peru - -
De\ebe
Top Closed [ Rounded Ends
Top Coloured
Preview
Stripe NezrPinl (34 1tolbands =
stripe Colour:  Seashell I:| hd
Pins:
Style: [wire -]
Colour: Silver EE -
Length: 2.0 = mm @ "
Offset: 0.0 = mm 7 ‘:’)
Mounting HolesPins:
Style: Post - ]
L
Colour: Seashell l:l - »\é:
a
Length: 0.0 = mm
Offset: 0.0 = mm Zoom: E]
=2 : Out

3D Viewer

The 3D viewer dlowsthe ‘flat’ view of the PCB to be visuaised asit would be when popul ated with
components after assembly. A new menu option 3D View on the View menu in the PCB editor is
used to display the current design into the viewer. The appearance of componentsinthe 3D view is
controlled using anew library type of 3D packages. These can be edited as new footprints are added
toyour library.

m#lﬂﬁl/lflllyﬁll.
i)

m~ S A
ww{('f Y “ﬁ{ﬁ%*“i l?lﬁ bty
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3D Settings

Printing
Once inthe 3D View, you can use the Print option from the File menu.

Saving the Image

From within the 3D view screen, you can write the current 3D view out as animage file using the
option Save As I mage from the File menu. Save As | mage supports Bitmap Files (*.bmp), JPEG
Files (*.jpg) and TIFF Files (* .tif).

Zoom in the 3D View

Aswell as the norma zoom controls on the View menu, the mouse wheel worksin the sasmeway in
the 3D View asit doesin the design editor. If you single-click the wheel, apan is executed. If you
hold the wheel down you can pan around the 3D view.

Special Features

If you hold the right-mouse button down the 3D View picture will spin continuoudly.

The 3D Settings dialog is available on the Setup menu. The three tabs within it allow you to define
how the 3D view will 1ook.

The Layerstab will enable you to switch on and off the design layers within the view.

3D View Settings - Layers @

Layers | Colours | Settings

Component Above Board <Top Side =
[¥]Layer Silkscreen Tap

[¥]Layer Top

[¥]5ubstrate1

[¥]Layer Bottom

[¥]Layer Silkscreen Battom

[¥]Component Below Board <Bottom Side >
[¥]Height Check Areas

The Colourstab allows you to setup preferred colours for the 3D view.

3D View 5ettings - Colours IEI
Layers | Colours | Settings
Board: Dark Green - ~  Board (substrate)
[7] Use Board Cutline Colours defined in the design instead of above
Copper: Dark Goldenrod - +  Electrical layers

Components:  Charcoal ~  Default components

Holes: Seashell ~  Drill Holes

Non-Electrical:  Bisque : +  MNon-eleclayers
Areas: Red - ~  Height check areas

Background: White »  Picture background
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The Settings tab is used to define view parameters such as the thickness of the board inthe 3D view.

3D View Settings - Settings (mE3a]

Setings

Sizes Units
Board (Substrate) Thickness:  0.0394 Units on this dialog:

Layer Drawing Thickness: 0.0039 inch -

Gap For Exploded View: 0.1969

Options
Exploded View of Layer Stack
|:| Transparent Substrates
Indude Areas In Picture
Showe Drill Holes
Show Wires
UUse TrueType Fonts
Print with White Background

Component Qutliine Layer Class: hd

[ OK ] [ Cancel ] [ Apply ] [ Help ]

Each of the entries for Sizes defines a thickness that can be created and viewed. Y ou may change the
Gap thicknessto show internal layers more clearly, perhapsto show the interna via stacks.
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3

3D packages, 383, 431
3D Settings, 433
3D Viewer, 432

A

Absolute coordinates, 17, 80
Active PDF files, 184
Admin tools

vault, 106
Advanced format scripts, 367
Alignment tool, 66
Allowed drill sizes, 334
Alphanumeric pins, 412, 419
Arc mode, 267
Areas, 263, 273, 397

area height, 274

board cutout, 277

body, 274, 397

keep infout, 399

keep infout checks, 299

placement, 397

placement clearance, 397
Asscoiated parts, 421
Assembly variants, 308
Associated parts, 383
Attached cdlouts, 295
Attached dimensions, 291
Attributes

attribute editor, 37

component name, 96

copy tags, 39

design, 98

dynamic, 100

editing, 101

footprint attributes, 99

names, 95

overview, 94

part attributes, 98

part editor, 411

PCB, 297

position, 95

printing, 102

properties, 98

schematics, 172

spice type, 408

user defined, 96

validation, 101

Index

values, 95
Auto Dim, 262
Auto generate plots, 322
Auto rotate components, 78
Auto select mode, 43
Autorouter, 11
Autorouting, 320
Avoid same net, 200, 281
B
Backup copies, 71
Backups, 68
Barred text, 63
Bilateral dimensions, 293
Bill of material (BOM), 359
Block port, 140
Block ports, 160
Block symbol, 140
Blocks, 151
Board

outline, 212

profiles, 212
Board cutout areas, 276
Board outline, 337
Body area, 397
Body height, 274, 398
Branch point, 140, 147
Break silkscreen, 336, 339, 349
Break silkscreen text, 336, 339, 349
Breakouts, 260

creating, 402

hide, 260

plotting, 262

show, 260

using, 260
Bus

closed, 148

nets, 149

open, 148

overview, 147

terminds, 148
Bus pins, 154
C

Cadlibrate actua screen width, 40
Cadlouts, 293
CAM Plat, 322

auto generate, 322

CAM plotsdiaog, 325
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excludeitems, 331

folder, 68

overview, 323

plot groups, 328

plot preview, 324

plot settings, 332

schematics, 178

slotted pads, 192

step and repeat, 326

variants, 327
Change grid, 76
Check plots, 355
Checking validation strings, 102
Checks

design rules checking, 224

Netlist (synchronise designs), 301
Chip-on-board technol ogy, 320
Classto class rules, 196
Colours, 90

dimensions, 292

|oad colours, 91

schematics, 114

selection flags, 44
Combining plots, 354
Combining schematic pages/designs, 167
Commands, 23
Common to all pages, 141
Complete astrack, 251
Component hin, 26

PCB, 219

schematics, 116

using, 27
Components

areas, 397

body, 274

component to component spacing, 195

creating, 404

definition, 383

embedded, 320

grid, 76

lock/unlock, 231

name position, 400

next in sequence, 120

positioning PCB, 216

positioning schematics, 120

pushing, 229

replacing, 217

spans, 320

using, 117

variant editor, 319
Composite plots, 345
Concentric grid steps, 78
Configuring parts browser, 29
Connection styles, 192

Connections
adding danglers, 128
bus, 130
changing grid, 131
changing style schematics, 126
inserting, 124
PCB, 233
power & ground symbols, 144
schematic, 124
schematics options, 124
splitting nets PCB, 237
splitting schematics, 132
Connectors
usingin PCB, 121
using in schematics, 121
Context menus, 44
Convert breakouts to tracks, 260
Coordinates
absolute, 17, 80
display, 17
relative, 17, 80
system origin, 80
Copper, 277
Copper pour, 279
Copy, 57
Copy tags, 39
Copying shapes, 271
Corners
45 degree, 65
curved, 65
Creating
board outlines, 210
doc symbals, 424
parts, 404
PCB footprints, 392
Cross hatch, 194
Cross probing designs, 304
Cross sheet signal references, 144, 146
Ctrl-delete, 59
Current grid, 75
Customising, 19
Cut, 57
Cut block, 162
Cutouts, 263, 275
Cyclic backups, 71
Cyclic picking, 43
D

Dashed line styles, 266
Database connection, 424
Decoupling capacitors, 120
Defaults

PCB, 189

schematic, 110
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Define pad shape, 193
Delete, 59
extended, 59
remove from net, 60
tracks, 60
unextended, 59
unrouting tracks, 60
Deleting pages, 167
Design areasize, 79
Design backups, 68
Design browser, 29, 167
hierarchy, 152
Design origin, 79, 214
Design properties, 79, 422
Designrules
checking, 224, 298
checking for wire cross, 242
setup, 195
Design security copies, 68
DFM/DFT rules, 200
Differential pair chains, 84
Differential pairs, 84
Dimensions, 288, 290
attached, 291
bilateral, 293
colours, 292
tolerances, 292
unattached, 291
unilateral, 293
Disconnect end track, 256
Doc Symbol, 140
Doc symbals, 424
importing, 141
libraries, 383
schematics, 139
types, 140
Dockable windows, 25
Dongle, 12
Dotted line style, 266
Drawing profiles, 93
DRC, 224, 298
error markers, 300
errors browser, 30, 300
in footprint editor, 300
report, 300
Drill drawings, 351
Drill ids, 334
Drill sizes, 353
Drill symboals, 333, 353
Drill table, 353
Duplicate, 57
DXF export, 357

DXF import PCB/schematics, 376

Dynamic optimise, 228

E

Variab, 370
ECO back to the Schematic, 302
Edit segment, 269
Editing tracks, 243
Electrical rules checking, 136
Embedded component technol ogy, 320
ERC, 135

errors browser, 30, 139
Essentia for manufacture, 204
Excellon, 350
Exporting netlists, 174
Exporting Spice Netlists, 175
F

Fanout patterns, 260
Fiducial markers, 355
Files, 70
Fillets, 65
Find, 33
filter, 34
Finish markers, 248
Fit design, 79
Flip dynamic, 253
Folders, 67
libraries, 425
search order, 69
Fonts, 61
Footprint areas, 274
Footprint attributes, 99
Footprint editor, 393
Footprint libraries, 383
Force vector, 228
Format scripts, 361
Framein, 39
Frame select, 43
Free angle adjoining segs, 229
Full back annotation, 302

G

Gate
name, 117
parts gates page, 412
separator character, 117
Gate & pin swapping, 238, 417
Generate reports, 359
Gerber
import, 376
intelligent import, 376
plots, 337
Grid, 74
component, 76
component PCB, 231
Crosses, 76
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displayed, 76 bus, 149
dots, 76 component name, 400
lines, 76 component PCB, 214
no grid, 76 component schematics, 117
polar, 77 connection PCB, 234
radid, 77 connection schematics, 124
setting up, 75 connector pins, 122
snapping, 76 copper, 277, 278
steps, 75 cross page links, 145
testpoint, 76 cutout, 276
track, 76, 255 dimensions, 290
via, 76 mounting holes, 212
working, 76 mounting holes, 396
Xcrosses, 76 pad, 394
Groups, 58 page, 167
Growing shapes, 58, 271 pin, 388
H profile PCB, 213
. shape, 265
Hardware requirements, 11 shapes schematics, 171
HASP key, 12
. Teardrops, 287
Hatching style, 194
: template, 283
Hide breakouts, 260 p
Hi v, 151 termina, 388
\€rarcny, testpoint schematics, 170
block pin types, 159 text 61
block shapes, 164 L
blocks. 151 wire, 243
OCKS, Insert component
bus pins, 154
t block. 162 vault, 107
?Jolders 1’56 Installation, 12
instances, 154 Intelligent gerber import, 376

Interaction overview, 49

overview, 151 . . .
. ’ Interactive high speed design, 320
pin tylr;)ezs 160 Interface, 16
gagh 152 Isolate from plane, 344
i . Isol ated pads, 285
updating block instances, 166 Isolation gap, 201
|
J
IDF export, 357
A . Jumper Parts, 243
Implleq junctions on pins, 131 Jumpers, 241
Importing
CAE netlists, 374 K
designs, 373 Keep in/out areas, 399
DXF files, 376 Keep in/out checks, 299
ECOs, 302 Keys Report, 24
gerber files, 376 L
LLv)eFr’vﬁ 33 Latch mode, 44
spacing rulesusing csv file, 197 Layer dlass, 335
Insert Layer spans, 320
area, 273 Layers, 202
attribute, 96 lbro""sder 32 -
attribute position, 97, 401 ayer Classes,
bitmap, 64 materials, 204
! report, 205

block ports, 157 .
board, 210 Library
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conventions used, 383
default supplied, 383
library management
overview, 382
manager, 427
master library, 383
user library, 383
Line styles, 192, 266
PCB, 270
schematics, 113
Load profile, 93
Load technology, 92
Lock, 56
components, 231
locking errors, 300
tracks, 56, 256
vias, 57
Logic names, 416
M

Managing PCB nets, 235
Manual routing, 243
Manufacturing
checks, 299
outputs, 321
Match net class leve rules, 196
Materids, 204
Measure tool, 295
Menu bar, 23
Menu options, 16
Merge shapes, 275
M essage window, 16
Micro-vias, 320
Minimum island size, 280
Mirror, 51
components, 51
shape, 52
shapes, 268
tracks, 52
Mitres, 65
default size, 66
orthogonal, 66
Model placement, 274
area, 398
Mounting holes, 211, 396
Mouse
buttons, 24
dragging, 41
operation, 24
Move to bin, 220
Moving items, 49
Multiple document interface (MDI), 17
Multiple instances, 155
Multiple PCB pad mapping, 420

N

Name
component, 118
logic, 412
nets, 134, 236
pad, 411
part, 118
NC drill output, 350
Negative plats, 330
Net classes, 84
Net names, 192
Net styles, 84, 85
Net type, 84
Nets, 84
checks, 299
naming/renaming, 134
optimising PCB, 238
Network licensing, 14
New
PCB design, 187
PCB footprint, 392
schematic design, 109
No Grid, 76
Not-fitted, 312

o

ODB++ output, 356
On grid checks, 299
On-line DRC, 253
display clearances, 253
Electrical rules checks (ERC), 135
options, 224
Only plot items, 330
Optimal
position, 228
rotation, 228
Optimise
connections, 228
nets, 238
Options
defaults PCB, 189
design PCB, 189
track defaults PCB, 250
Origins
absolute, 80
relative, 80
system, 80
Outputting netlists
from schematics, 174

P

Pads
defaults, 394
layers, 398
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mounting holes, 396
name, 411
numbers, 394
reass gnments, 395
renumbering, 395
slotted, 192
styles, 191
Page border
schematics, 115
Page link, 140
Page links, 144
Pan, 24, 40
Part attribute editor, 411
Part attributes, 98, 410
Part variants, 308
Parts
3D View tab, 430
asscoiated, 421
browser, 28
creation, 404
libraries, 382
reloading, 123
Paste, 57
Pasting
schematics, 168
PCB footprint libraries, 383
PDC, 424
PDF format output, 184, 322
Perform operation
|ocked items, 56
Photo plats, 321
Pin
alphanumeric pins, 412
part editor page, 411
pin name order, 419
pintype rules, 137
swapping, 238
typerules, 137
types, 137, 411
Pin networks, 121
Placement
area, 274
clearance, 274
clearance area, 397
Placement areas, 397
Placing components
PCB, 226
place around board, 223
Plane and items, 330
Plotting
board outline, 337
check plots, 355
combining plots, 354
composite plots, 345

creating plots, 335
drill drawings, 351
electrical layers, 337
full power planes, 341
NC drill files, 350
negative plots, 330
only plot items, 330
outputs, 321
overview, 322
PDF format, 322
plot groups, 328
plot isolation, 330
positive plots, 330
schematics, 178
settings, 332
silkscreen layers, 339
solder paste masks, 340
solder resist masks, 339
step and repeat, 326
step offset, 327
tofile, 322
variants, 327
wizard, 328

Polar grids, 77

Polygon select, 43

Pouring copper, 279

Power and ground symbals, 143

Power planes, 341
composite plots, 345
connection, 285
split, 347

Preview bar, 26

Printing
active PDF files, 184
PCB, 307
schematics, 177

Profilefiles, 93
loading, 93
PCB, 212
saving, 94
schematic, 115

Prompt window, 16

Properties
attributes, 48
component PCB, 232
design, 79
multi-item, 48

Pulsonix Database Connection (PDC), 424

Pulsonix vault, 103

Pushing
components, 229
direction, 230
push mode, 229
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R

Radial grids, 77
Reading gerber files, 376
Redo, 49
Relative coordinates, 17, 80
Relays, 423
Reload from library
parts, 123
PCB, 217
Remove isolated islands, 280
Remove redundant breakout tracks, 261
Renaming pages, 167
Replacing
components, 123
parts, 123
Report maker, 360
ELSE statement, 367
IF statement, 367
variables, 370
Reports, 359
folder, 69
Resizing shapes, 272
Resolve net names
schematics, 168
Restore backups, 73
Restore points, 68, 71
Reverse editing direction, 256
Reverse engineer option, 176
Right mouse menus, 44
Rotate, 52
adjust to readable orientation, 55
busitems, 55
CAM Plots, 55
grouped items, 55
one step, 52
rotate about, 54
units, 53
Routing
modes, 244
options, 245
Rules, 86, 114
S

Save, 70
Save restore point, 72
Saving libraries, 70
Schematic symbol editor, 384
Schematic symbal libraries, 382
Screen grid, 76
Scroll bars, 40
Security copies, 68, 71
Segment modes

schematics, 129
Select

al, 43

al vishle, 43

Ctrl sdlect, 41

cyclic picking, 43

double-clicking, 43

frame, 43

mode, 41

next, 44

polygon, 43

previous, 44

selection methods, 41

Shift select, 41
Selection flags, 44
Setting undo levels, 49
Setting up grids, 75
Setting up layer spans, 205
Setup, 12
Shapes

aress, 273

closed, 264

copying, 271

cutouts, 275

filled/unfilled, 265

growing, 271

hatched, 265

merging, 275

open, 264

selecting, 267

styles, 264, 268

types, 263

using, 263
Shift-delete, 59
Shortcuts, 23

keys report, 24
Show breakouts, 260
Show design rule clearance, 225
Shrinking shapes, 271
Signal path, 140, 147
Signal paths, 84
Signal reference, 140
Signal References, 143
Silkscreen layers, 339
Slotted pads, 192
Snap cursor to grid, 77
Snapping to grid, 76
Solder resist masks, 340
Spacing rules

checks, 298

setup, 195
Spice

exporting spice netlists, 175

simulator, 11

type attribute, 408
Split power planes, 347
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Spokes, 201
Spring back, 231
Standard reports, 359
Star point, 140, 146
Status bar, 16
STEP

export, 357

model library, 383
Step and repeat plots, 326
Straight line shapes, 268
Stub routes, 257

how to insert, 257
Styles

net styles, 85
Styles overview, 83
Sub nets, 140, 147
Sub Nets, 84
Surface mounted pads, 398
Swap

gates, 238

pins, 239
Synchronising designs, 301
T

Teardrops, 200, 286
inserting, 287
removing, 288

Technology
essentia for manufacture, 204
rules, 86

Technology files, 81
hatch styles PCB, 194
import spacing rules using csv file, 197
layers, 202
loading, 92
PCB, 190
saving, 82
schematic, 112
spacing rules, 195
teardrops, 287

Templates, 279
act poured, 284
pour on add, 284
split power planes, 349

Testpoints, 140, 146
checks, 299
grid, 76
schematics, 170

Text, 61
"NOT’ function, 63
barred text, 63
force to upper case, 62

Text callouts, 293

Therma spokes, 201

Toggle cursor grid command, 77
Toolbars, 19
adding Part buttons, 22
customising, 20
docking, 19
floating, 19
popup toolbars, 21
Top down design, 156
Track
changing layers, 251
changing net names, 252
editing, 243
grid, 76
styles, 251
unrouting, 262
Translate to PCB, 172, 208
Truetype fonts, 61
Type, 84
Type rotate option, 53
0]

Unattach dimensions, 291
Undo, 49
Unilateral dimensions, 293
Uningdl, 14
Units, 74
Unlock, 56

components, 231
Unroute track, 262

path, 256
Update PCB, 301
Useno grid, 76
User defined grid, 76
User defined origin, 80
User defined pads, 193
User libraries, 427
Using shapes, 263
Vv

Variants

CAM plat, 327

parts/assembly, 308

spreadsheet editor, 319
Vault, 103

admin toals, 106

insert component, 107
Verifying power planes, 343
Vias

allow automatic changes switch, 259

changing spans, 259

grid, 76

micro-vias, 320
View

actual size, 40

all, 40
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board, 40

power plane, 343

selection, 40

standard toolbar buttons, 39

W

Web updates, 13
Wildcard

examples, 88
Wildcard wizard, 89
Wires, 241

Bond, 241

defaults, 242
inserting, 243
report, 243
Workbook mode, 18
Working grid, 74, 76
World view, 25
Z

Zoom extents, 39
Zoomin, 24, 39
Zoom out, 24, 39
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