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Chapter 1. Getting Started With V4.0

About these notes

These update notes are provided for existing users as a supplement to the
existing Pulsonix Users Guide. These notes are to highlight new featuresin
version 4.0 and to briefly describe their use.

Each chapter is broken down into logical functional descriptions based on the
application type, Schematic design, PCB design etc.

Installing the New Version of Pulsonix

New License

It is recommended that you back-up al libraries, designs, technology files,
profile files, reports and netlists before installing the latest version. Other than
for any reason, thisis good working practice, although you should have a backup
aready of all of this datal

Aswith any other installation of Pulsonix, insert the CD and wait for a short
time. The Autorun facility will start the installation procedure. Follow the on-
screen messages from the install wizard. Y ou can install Pulsonix version 4.0 on
top of your existing installation, you do not need to uninstall any old version
first.

Version 4.0 requires a new license that will be supplied to you with the update or
by email.

For existing usersit is recommended that you simply click the No Change In
Licensing check box on the licensing page of the Installation wizard. New
licenses and changes to network licensing can be made after the installation
using the License M anager.

New System Files

There are no new system files for version 4.0. However, if upgrading from an
older version than version 3.0 then there is a change to the system files that are
installed. If you have this older version, then during installation, from the
Change Components page of the installer, then the System box should be
checked.
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New Menu Options

Although detailed later on under Customise Dialog Changes, you should note
that the standard menus and toolbars have been changed. If you wish to modify
yours to match the new standard then you can use the Reset options from within
the Customise dialog (on the Settings menu) for Toolbars and M enus.

Installation Notes for existing Pulsonix Spice Users

File locations

The simulator files are now in the \Pulsonix-Spice folder beneath the main
Pulsonix folder. Pulsonix Spice version 1.0 files remain in the \Spice sub-folder,
asit may contain some of your own model files.

The following files now live in the \Application Data folder on your computer, in
a \Pul sonix\Pul sonix-Spice sub-folder.

e out.cat

e user.cat

e map_symbols.txt
e o0em_symbols.txt

If you don't know how to get to the application data folder on your computer use
the utility program FindAppDataDir .exe to show the folder path. Thisislocated
in the ...\Pul sonix-Spice\Support\Help folder.

Installing your own models

Pulsonix Parts

After installation, the simulator will contain the newly installed set of model
libraries. You will need to re-install your own model filesinto the Simulator.
You caninstall your model files or afolder containing them by picking them up
in windows explorer and dropping them into the Pulsonix Spice command shell.

If you have made changes to the categories or Parts used by the models using the
Associate Models & Parts option, you’ll also need to copy the user.cat fileto
the new installation folder. To do this, copy user.cat fromthe 3.1 ...\Spice\Script
folder to the Pulsonix Spice application data folder (described above).

If you had changed the part names for the simulator's built-in models (e.g. NPN)
using the Pulsonix 3.1 Simulator Setup dialog. Y ou will either have to do this
again with version 4.0,or copy the map_symbolsitxt file from the 3.1
..\Spice\Script folder to the Pulsonix Spice application data folder (described
above).
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Use the Pulsonix Library Manager to make sure the Pulsonix 4.0 programis
pointing to your own parts libraries. This should already be set up as Pulsonix
library paths are retained from 3.1.

If you have changed the standard spice parts (Spice.lib) or have new parts that
contain spice information, you will need to run up the Pulsonix Simulator >
Simulator Setup dialog from the Simulation menu and use the Update
Simulator PartsList button to recreate the oem_symbols.txt file to inform the
simulator about your parts.

Simulator Scripts

If you have your own scripts, either copy them to the ...\Pul sonix-Spice\Script
folder, or change the ssmulator to point to your scripts folder using the File
L ocations page of the Simulator's File menu and Options, General dialog.
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Updated GUI

Chapter 2. General Options

Application Look

XP Look

The appearance of the Pulsonix user interface can be tailored using a new option
named Application Look, thisislocated on the Customise option.

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

Application Look ‘workbook Tab Location
" Classic " Top of Design Area
" Dffice 2000 {* Bottomn of Design Area
" Dffice %P
" Dffice 2003
=
=
" windows XP
& 4]
v
[v Status Bar Borders fspply Changes

By default the .NET 2005 look will be adopted at installation with the workbook
tabs at the bottom of the design area.

Changing the Application Look will affect the appearance of items such as
windows, toolbars and menus. Use the Apply Changes button to apply the
changes to the design.

If the Windows Classic theme is selected on the XP platform, Pulsonix will
revert to its previous style interface. On all non-XP platforms, the interface will
remain unchanged.

XP Themes and Appearance

When running under Windows XP, Pulsonix will now make use of the new XP
visual contents such as Themes and Appearance settings, which are available on
the Desktop viathe Display Optionsin the Control Panel. Using the Windows
XP theme will adopt the current theme colour and display controls, such as
buttons, combo-boxes, and lists will appear with the new XP look and fedl.
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Auto-hide Dockable Windows

All dockable windows, such as World View, Layers etc. may now be switched to
be an Auto-hide window. This means they 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 below — this example of the three windows are 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.

ren 1 |2 e
wiviaa| alslal 5
F avourites] j %
Area S
Abtribute §
Component 3
Connection
Copper —
Doz Symbal E
!
2
Mounting Hole ]
Met for
Fad [by name] =
Pad [by net) =
Pad Style g
Templa_te
Teshert =

There are three small icons along the top of this window, (moving left to right)
these indicate a drop down shortcut menu (also available as a shortcut menu in
the window by right clicking the mouse), a pin to enable the dialog to be sliding
to conceal it or docked to be permanently displayed, and a Close button to
dismiss the dialog altogether.

Find

Tabbed Windows

The window can also contain tabs within any other dockable window options.
Y ou can switch between any of these windows by clicking on the appropriate

tab.
Connections: ¥ W
Copper; [
Pads: v v
Routing: [ W
Templates; v v

IMFind lngayers l:::DRC Errors J
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A tabbed window contains multiple dockable windows and may be manipulated
like any other dockable window in that it may be resized, docked, floated or
auto-hidden. Additional dockable windows may be dragged into the tabbed
window and existing tabs may be dragged out to become individual windows
once again. Tabs may be re-ordered simply by dragging them into the desired
order.

Depending on the application ‘look’, Pulsonix will now also provide you with
some extra features to aid the docking of tabbed windows (these are not available
in the XP Look).

Docking Indicators

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

a8

To reposition a docked 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 allow the window to be
docked. By dragging it over the centre indicator, it will be added to the existing
window as anew tab.
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When used on a dockable window it looks like this;

Window  Help Lo

Bloekeall M mEs cunasl

AL

<
i i [i

[N

of

=X

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.

New tab dialog style

Dialogs that use tabs to select pages have been replaced with the new style
dialog showing the individual pages along the left hand side of the dialog. (Note:
not all tabbed dialogs have been changed).

Technology - Rules - DFM/DFT Rules
——

[ Styles Fiule Lewel

ped styles & Design © MetCass oo <] Remove Fules From All Nat Classes
Track Styles
Line Styles
Toxt styles - Test P  Thermal Pad
- Hatch Styles Probe Side: [Bottom - Isolation Gap: 15.0
Fules
Spacing Fulss .- Spoke Styls: 30
¥ EFF’FW' o RIL")'“ * i Siie? -
iFferential Pairs
Step 1000 1000
(2 hets [T ][] First Spoke Angle: [
Nt Mames e Tl T
Met Classes & 0d 0 Number Of Spokes: 7 3;
Pin Networks
|3 Laers _ e | Minisoum Spck s =
Layers
Layer Spans
Layer Classes
Miaterials Teadwps  CopperPour
CAM Plots l——l Avoid Same Net:
Triangle -
Drill Sizes Shape ° Minimum Istand Size
Attribute Names l—
25000 tho s
oo V nge 00 ’V

The tabs are categorised (such as Styles, Rules etc.) and sub-categorised into
functional areas (such as Pad Styles, Track Styles etc.), using atree structure.
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Each category can be expanded or contracted using the small ‘folder’ icon next
to the category (in the example below, Rulesis the folder name).
auen L iss
Rules
Spacing Rules
g DFMJDFT Rules
Differential Pairs

The page that is open is shown with a small arrow next to the category.

Customise dialog changes

The Customise option (on theT ools menu) has been changed to allow new
functionality. Y ou can customise menus, add User tools to menus and toolbars,
set up shortcut keys (K eyboard) in this dialog, create your own buttons and
change some toolbar options.

Customise §|

Commands l Toolbars] Toolz ] Menu ] Keyboard] Application Look] Dptions]

Categories: Commands:

2] Inzert Bitmap 25
R Inzert Block Instance

gk Insert Block Port

E@ Inzert Board

Inzert Board Circle

EA Insert Board Rectangle

Description:  Insert Block Port

Customise menus

Menus can be customised and named using your own names, they can contain
your own set of commands. Thisis similar to toolbar customisation.

Fromthelist of Categories, you can select the New M enu option. Thiswill
allow you to add a new menu item to the menus.
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fork

Utilities  Tools  Qutput  Window  Help  New Menu

BRBEXOTHAFRAR [ LG ™ES

Categories: Cominands:

User Tools /Y

User's Components
Uszer's Popups
Litilities

Vi

e U L
Et-CarmmardT

Description:  Mew Menu

=l

When in the Customise dialog, dragging a new menu item over a menu bar item
will cause the corresponding drop down menu to be displayed. Whilein a
specific application (such as the PCB Design Editor), if the relevant menu isn’t
displayed use the M enu tab and select the menu for the application required. All
Pulsonix application types are available in the this drop down list. (see Menu
Customisation later on).

By right clicking on the New M enu name (while still in the Customise dialog),
you can change the name of the menu item.

Y ou can edit the menu name by using the edit field Button Text on the Button
Appearance dialog. Thisdialog also allows you to customise the button
appearance.

[diff pairs]
¢ Wiew Insert  Setup  Utiities  Tools Qutput  Window  Help | TR

Glo o @sRXRNNENDTEH OB R

Delete

Customise ... 1

&

Button Appearance

i i
v {+ Start Group %
Description:

Button tegt: |[REENEERT

ok | Cancel
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Thedialog is split into four sections:

Choice of Appearance - At the top left of the dialog use the radio buttons to
choose between | mage, Text or Both.

Description - Shows a description of the tool the button represents. Thisis not
editable.

Button Text - Enabled if you have chosen to show text on the button. Leave as
the default option name, or type in your own text to display on the button. To
reset the button to use the default option name, use the Reset To Default option
from the shortcut menu.

Button Image - Enabled if you have chosen to show an image on the button.
Choose between using the default image (shown next to this option), or using a
user defined button image, in which case the user image palette will be enabled
to allow you to select one. Aninitial set of images are provided, but you can alter
these or add new images using the New and Edit buttons next to the image
palette. When either of these buttons are pressed the Button I mage Editor
dialog is displayed to alow you to create your own image.

User defined icons for commands

With the Customise dialog open, the button options on the shortcut menu for a
selected option are used to configure the appearance of the button on the toolbar
or menu. The Delete option is an aternative way of removing the button. The
Start Group option is an alternative method of creating groups of buttons, when
selected it will add a separator. It will be ticked on the menu if the button has a
preceding separator to define the start of a group.

Help  Mew Menu
B Close
B cam

=

Reset to Default
Copy Button Image

Delete

Button Appearance. ..

Text
v Image and Text

Skart Group

Once the Button Appear ance option has been selected, you can add and edit the
icon as required.

Menu Customisation

The M enu page on the Options dialog allows the menus for a different type of
design to be displayed, allowing them to be customised. Y ou can add and edit
menus to contain your own selection of commands and options. Each menu
design type can be selected for editing regardless of which application you are
currently in.
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Setup  Utilities  Tools y Output  Window  Help  Mew Menu
auw&sﬂ:@:\\@% BOgRea ||k kg mE

Eommands] Toolbars] Tools  Menu lKeyboard] Application Look] Dptions]

Application Frame Menus:

Show Menus for:

FPulzonix PCE Design

Menu animations: | None -

W Menu shadows

The Reset button will reset the selected menu back to its original default
settings. Any user customisation will be lost.

The M enu animations list box specifies the type of animation effect to be
employed when amenu is displayed, for example, the menu can be shown to
slide out when selected.

The M enu shadows check box specifies whether or not a menu is displayed with
a shadow.

Adding User Tools

Y ou can use the Tools tab to add external tools, such as your text editor, to a
User Tools sub-menu at the bottom of the Tools menu. Adding external tools
allows you to easily launch other applications while working in the integrated
Pulsonix environment. Y ou can specify arguments and a working directory when
launching the tool. User reports can also be run using this mechanism.

Customise rz|

Eommands] Toolbars Tools lMenu ] Keyboard] Application Look] Dptions]

Menu contents:
GCPreview

Text Editor

Statuz Report

LCommand: |E:\Program Files\G CPrevuegoprevue. exe J
Argurments: |$[D esignDin$DesignM ame].gbr E]
Initial directomn: |

Fun User Report: | j

The small buttons across the top of the dialog adjacent to the M enu contents:
text have the following functionality:
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Inzert [Mew)

T |—b- Maove Up
* |—>h~10ve Down

Delete

Use the New (Insert) button to add a new tool, this will add an empty entry at
the end of the list. Edit thisentry in the list to specify the name of the tool. This
name will appear on the User Tools sub-menu on the Tools menu.

The order in the list isthe order the tools will be presented on the User Tools
sub-menu. Use the Up and Down buttonsto re-order the list.

Use the Delete button to remove atool from thelist.

Select an entry in the list to change its tool details. Use the Command box to
provide the name of the application to be run. Enter the path to the .exe, .com,
.bat, .cmd, or other file that you intend to launch. Use the browse button (a box
shown as ...) to find the required file using a standard file browser.

Use the Arguments box to provide any command line arguments that you need
to send to the program when launched. Use the right arrow > button to the right
of the argument edit box to drop down alist of plug in arguments. The chosen
plug-in argument will be added to the argument field at the current cursor
position. This argument will be expanded when the tool is run to contain the
relevant information. In the example above the command lineis
"MyGerberViewer $(DesignDirectory)\$(DesignName).gbr”. When the tool is
run the command line will be changed to include the current design. e.g.
"MyGerberTool c:\myfolder\boardl.gbr". Use the Run Report argument to
place the name of the user report file , specified below, into the command
arguments to be used to launch the tool.

Usethe Initial Directory box to specify an optional working directory for the
tool.

The Run User Report field allows you to select a user report from the drop-
down list to run before the tool islaunched. if you leave the Command field
blank, only the user report is generated. Thisis away of putting your user reports
on the User Tools menu and assigning shortcut keys to them.

By using the Run Report plug in argument with your tool, you can write a user
report to generate the format required by your tool and automatically generate
the report prior to running the tool and pass its filename as an argument to it.
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Personalised menus

An Optionstab in the Customise dialog allows you to change options specific to
menus and toolbars.

Customise §|

Eommands] Toolbars] Tools ] Fenu ] Keyboard] Application Look  Options l

Toolbar

2

[v Show shortcut keys in ScreenTips
™ Large lcons

Perzonalized Menus and Toolbars
™ Menus show recently used commands first

I
Beset my uzage data

Show ScreenTips on toolbar s specifies whether or not tooltips are to be shown
when the mouse pointer is over toolbar buttons.

Show shortcut keysin ScreenTips on toolbar s specifies whether or not the
tooltips should include equivalent shortcut keys for toolbar buttons where
defined.

= Pulsonix - [PCB Design: RoutingDemo1 *]
E File Edit Wew Insert Setup Utilities Tools  Qutput

DEH & v @u@&ﬂ@&%ﬁ

| Technalogy (T)

L arge | cons enables toolbars to be displayed with the larger size icons.

The default setup will be to not show full menus (see below), and so the initial
menus will have some of the more advanced functions missing. These can be
accessed by pressing the last entry of the menu or by un-checking the Show full
menus after a short delay switch.

The menus can be forced to be full size al the time by switching the check box
M enus show recently used commands fir st off.

Use the Show full menus after a short delay option to automatically change to
the full menu after a short wait.

Pulsonix now has a choice between full and short menus.
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Shortcut Keys

Utilities | Tools  ©utput  Windo

Lok, |

|
A& Unlock F

Reload From Library 3

Replace Part, ..

Pour Copper

Rl &7

Clear Template

Align 3

3

Measure. .. Chrl+M

i

Swap Laver i
8.’2 Swap Gates jE:‘ Sﬂap Pirs
:lE.'p Swap Pins

L

¥

Short menus are chosen from the Customise dialog on the Setup menu. Use the
check box, M enus show recently used commands fir st on the Options page.

A short menu just shows the most recently used commands from the full menu.
If acommand is not used for along time it will eventually disappear from the
short menu.

By clicking on the small circled arrows at the bottom of a short menu, the full
menus will be reveal ed.

The old Shortcut Keys option (in version 3.1) is now integrated into the
Customise dialog, and is named K eyboar d. This meansthat all interface
customisation is located in one dialog.

Eommands] Toolbars] Taols ] Menu  Keyboard lAppIication Look] Dptions]

The shortcut keys report can now be sorted By Command or By Key:

Aszzignment Report:

By Command| By Key |

o
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Standard Menu changes

There are minimal changes to the menus to declutter ones that may have become
congested with the new options introduced.

Menu declutter

To declutter the menus, if only part of a Component or Doc Symbol is selected,
the Reload Component and Edit Symbol/Footprint in Library options now
appear on a sub-menu.

@ Rotate One Step Alk+R.

EIEEI Mirrar Il

By Lock

| ComponentsSymbols >| |& Reload From Library. ..

% Replace Part...

B Edit Part In Library...
P Edit Footprint In Library. ..
I'@ Move ko Bin

Insert Attribute. .. Shift+a
Add To Favourites

Properties... I

Rotate One Step now appears back on the shortcut menus if the rotation step is
not set to 90 degrees.

The shortcut menus have been tidied up, so for example, Add To Net and
Remove From Net have been added to the Nets>> section.

Within the PCB design application, Optimise Nets, Unroute Nets and Add
Teardrops have been moved from the Utilities menu to the Tools menu.

In both the Schematic and PCB applications, Rename has been moved from the
Tools menu to the Utility menu.

All dockable windows are now on a sub-menu named Dockable Windows on
the View menu.
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Shortcut Menu changes

Insert Spiral

Insert Spiral isanew option and is available on the I nsert Breakout and I nsert
Track shortcut menus. This option is discussed later in the Spiral Tracks section
in the PCB Design chapter.

Insert Rectangle

On the Insert Rectangle shortcut menu, it now says Squar e instead of Free
M ovement when in this mode.

Cross probe

With an item(s) selected, the Cross Probe option now appears listed on the
shortcut menu.

Active Status Bar

The previous Status bar has now been modified so that it now becomes an active
status bar. This means that by double-clicking on a pane within the status bar,
relevant information can be modified. For example, clicking on the Abs word
will toggle between Absolute and Relative modes. Other modes, such as Grid:
will display the Grids dialog where a change can be made.

oriall:Tutoriall | B8 RoutingDema? L TutorialZ: Tutarialz ] T X
Component Pad | |C2.2| Style: Round (63-)| Size: Round 63,0-| Layer: <Through Board:=| Met: Gnd| Grid: <Working= 100.0 | Abs| 19500,7- | 206905+ thou

The Status bar items that may be modified are:

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

e  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
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Find

Item Finder renamed

The Item Finder has been renamed to the Find Bar. This aso uses the new
style sliding when selected.

New Find ltems

= x| Wl ] ol ]
avourites) j
Area

Attribute

Connection

Copper

Doc Spmbal

Error

Favourites

Group

Line Style

M ounting Hole

et

Pad [by name)
Pad [by net]
Pad Style
Template
Testpoint

Teut Style
Track Style
Wire

Find can now be used to locate Named Areas, unnamed Areas and Named
Busses. Unnamed areas will only be found using the <Search entire design>
switch but cannot be listed (because it isn’t named). Use the first and next button
on the top of the option to locate them.

Y ou can now use Find to locate Doc Symbols (by Symbol Name and by using
First/Next).

Find Net in Schematics now also finds closed busses that include the net name
selected.

Find Viasisavailable in PCB either by net or al viasin design. Worksin a PCB
design and PCB Footprints. Using the shortcut menu, it allows you to select all
viasin anet.

Favourites

Find Favourites has been added to the find bar. Y ou can use Favourites for
locating commonly used items in the design.

The finder bar maintains alist of Favourite items, thislist is saved with the
design so you can keep track of items you often want to return to. Y ou can add
itemsto thislist in two ways. Firstly, you can explicitly add an item by selecting
it and using the Add To Favourites command from the shortcut menu.
Secondly, you can check the Add Found Item to Favourites option in the find
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bar shortcut menu. Thiswill automatically add any items found using the find
bar to the favouriteslist. Y ou can limit the maximum length of thislist using the
Optionsdialog and Find page, Favourite List.

Y ou can remove items or clear the whole favourites list at any time using the
commands available on the find bar shortcut menu.

" Find Mal[5]
2 o 0 ] IO T M
|Fav0urites j §

o
| 2
a

futo Hide

Remove Favourite
Remove All Favourites

Select Found Item

Flash Found Item

Refresh Option

New commands Refresh Find Bar and Refresh Part Browser on their bars
shortcut menus.

|L.I

ug

Pl Auto Hids

Remove Favourite
Remove All Favourites

Select Found Item

Flash Found Item
Centre View on Found Tkem

Add Found Item ko Favourites

Refresh Find Bar
*[g Select All Find Thems
*. Select visible Find Ttems Ciri+a

X Deselect Al

— [l |_|_ SCCUIIIIDNIDIDIIOCD

This option is needed because not all ways of introducing design items update
the Find bar. Thisis also available in the Parts browser because it does not
aways know of new and changed Parts. Y ou can assign these options to shortcut
key using Customise.
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New Find options

Find switches are available on the Options dialog and Find page.

Options - Find ﬁ
Display

Edit Shape
Edit Track [~ Select It v Include Default Nets

File Extensions
& W Flash It

Action On Found [tem Finding Mets

Finding Errar Markers

General. v Centre Yiew On It
Interaction ¥ Include Locked Emars
Maove W Add To Favountes List
Snline DRC [~ Only List Enars In The Design
Warnings
Flashing Items Favourites List
Flash For: |1 seconds Maximumn Ikems In List: |40
Schematics

W Search On &l Pages

Other than some obvious actions on found items, one new choice is the ability to
be able to Flash items that are found, and the length of time that theitem is
flashed.

Y ou can a'so can use shortcut menu in the Find bar to enable flashing of each
item as you find it. Each of these options can be changed on this menu, these
change the settings in the Options dialog.

" Find S
x| S TH | b 52

I0NEN

ulg Jaauodiwn BBl

l
Pl &uto Hide

Pl
0
o
R
R
R
R
R
R
R
R
R
R
R
5
1
u

Remove Favourite

Remove All Favourites

Select Found Item

HIZI Flash Found Item

ZI Centre Yiew on Found Item
ZI Add Found Item to Favourites

Refresh Find Bar

*[? Select All Find Items

¥ Select Visible Find Ttems Chri+

% Deselect Al

=11

il

Note: Don’t make the flash item time duration too long as you will not be able to
do anything else while they are flashing.
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Flash Find Iltems Commands

Three new functions have been added to help you find items in crowded designs
when using the Find options.

Flash Errors, Flash Highlights and Flash Selection, these flash the appropriate
items for the length of time specified in the Find options dialog.

Options - Find f'5__<|
Display Action On Found Item Finding Nets
Edit. Shape
Edit Track [~ Select It ¥ Include D efault Mets
File Extensions
& IV Flash It

Finding Error Markers

General. [v Centre View On It

Interaction W Include Lacked Errars

Mave ¥ &dd To Favourites List

onfine DRC ™ Only List Errars In The Design
\Warnings

Flashing ltems Favourites List

Flash Far: |1 seconds Maximurn Items In List: |40

Report Maker Update

Report Maker Dialog changes

Colours in the command tree have been changed to reflect the different states:
Comments are shown as green, Errors are shown asred, Disabled items are
shown as grey and Control Commands are shown as blue.

I Report Maker |Z|E|E‘

IPC-D-356 Farmat
Automatic Test Netlist Format - All Pads and Vie

Format: [IPCD-356Aulldf [in "C:\Program _ \Pulsonix\Formats w | Deseription:

Dew. | Save | Saichs) | Available for: [~ Schematics W PCB
Design Commands: Foimat S cript:
Angle Units -~ Coordinate Units - Edit
Attribute Attribute "<Design Name>"
Blank Lines = List of Mets Lopy
Cancel Report =9 1F "Has Variants'
Comment H Dielets
Coordinate Units A Lot Disables
Design Units

Diraw Line Add vy End OF Line

Drill T able Urits # Up
End OF Line IF 5 - faltribute "¢Design File Path>" —
Finish Report = e ftribute "cLast Saved Date>"'
|3 Drawing Report while >» ‘ - Altribute "<Design Authors '

, W

e | bl

Vink b Mlnbn

At the end of each command, a blank lineisinserted to indicate the end of each
level (asindicated below between the // Comment field and Else commands).
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Drag and drop

The command structure in the For mat Script window now allows you to move
items about by dragging and dropping the command. This significantly speeds
up the use of the command structure.

New and updated commands

The Report Maker option has been updated to include new list items.

List Of Layersand List Of Layer Spans have been added for usein
manufacturing reports.

New fields have been added for Error Marker Codes and Annotation. The code
has been removed from the end of the Type field. If your report uses the existing
Type field, you will need to modify it to add the new Code field as well.

An Area field has been added for use with Pad Styles, Pads, Vias and Mounting
Holes. Also added for these pad typesisthe Set Layer command. This has been
added so that the pad area and total pad area can be calculated for paste mask
pads but it can be used for other pad area calculations as well.

List of Drills has been added. This can be used as an alternative for creating a
user defined drill table. Other commands used to support this feature are Drill
Table Unitsto change the report units to those of the drill table, Drill Table
with sub-commands Step, Tolerance and Units Name.

A new command of Design Units has been added to set the units back to the
ones defined in the design.

A new command for Drill Position has been added for Pad, Mounting Hole and
Vias.

A new command for testing |s Complete has been added for PCB Nets. This
works the same way as the standard Net Completion report.

CSV Command

In the CSV command, you can now specify the separation char acter. Even
though the option is called CSV, the output separation character will be the one
defined in this dialog. By default the commais used.

Edit Fixed Command

Command; [C5% ",

Character. |.



Pulsonix V4.0 Update 31

Angle & Coordinate Units

On the Angle Units and Coordinate Units dialog, you can now specify the
Decimal Point Character. The default will be afull stop but it provides you the
ability to change thisfor your own.

Edit Coordinate Units Command E

Command: |Enﬂrdmate Urits

@ Imperial:  |thou A
" Metric:
Coord Text: | thou

Edit Angle Units Command E‘

Command: [Angle Units

Precision: 1 3:
Urit Type: 1+ ‘D_g_g_r_ggg " Radiars Format Flags:
Arle Tet: ’7 I™ Prefix with "+' if Positive
[ Fill Figld with Leading Zeros
Precision: |0 3: ¥ Show Decimal Point

Decimal Paint Character: ,_
Decimal Point Character: ,_

Canicel Cancel

New commands for use with Embedded Components

New fields have been added to the Report M aker to support the new embedded
Component functionality.

New fields for Layer - Are Comps Allowed, Are Comps Mirrored, Is
Essential Classand Associated To Layer have been added.

New fields for Components- IsMirrored, |s Embedded Component and
Layer have been added.

New fields for Vias - Component Name has been added.

List of Viasis now available on Components.

Insert User Report

There isanew option on the I nsert menu to allow you to add a copy of a user
report into the design. The report script is held within the design so that the
report can always be updated without the actual format file having to be located.

Insert User Report §|

Report Mame: | Parts Lisk j

[v Update report before plotting design

v Include Qutline

Layer: | Documentation ﬂ

Add Cancel |
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Nets Reports

Select Mode

Path Select

User reports added to the design use the same defaults as the Drill table, both
now use a new Default in the Design Settings dialog — Report Symbol. This
uses layer, line style and text style for the defaults.

To facilitate the insertion and management of user reports some new options
have been added:

Update All User Reports— located on the Utility menu, this option allows you
update all the user reports when the design has changed. A similar command,
Update User Report isavailable on the shortcut menu for a selected user report
in the design. These commands are automatically run when the CAM Plot
option is entered as well.

Reload User Report — thisis used to load a user report format file that has been
modified. Care must be taken when using the Insert User Report feature,
reports that are added to the design are added for the design in its current state
and for the format file asit is. Both of these items are not updated automatically.

The Nets Report for both Schematic and PCB now includes the number of pins
in each net.

For the SCM Nets Report, the report indicates if anet isin aclosed bus, thisis
indicated as In Closed Bus.

There is anew option on the shortcut menu in select mode which 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 3 Polygon Select

% Cross Probe |f§ Select Path

S v :L} Select Al Visible Chri+a

¥ Tvpe Coordinate... = Eg Selectil

45 Type Offset... Shift+= Aligiscleet

& Lock 1% Reverse Layer Order Al+P
Change Layer... L "E Select Previous
Change Style... 5 % Select Mext M
et 3 % Deselect Al
Auko Correct Track

.JJ( Auko Mitre Selection

2 Unmitre Selection

&+ Smooth Selected Tracks

BIB Fatten/Meck Selection

Al Serpentine Selected Segments
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The path select mode can also be accessed by simply dragging along the line or
track segment (provided you have this mode enabled in the Options dialog — see
below).

The process for inserting segments is to drag along a segment which selects part
of the segment, and then drag the selected segment to create a ‘top hat” shape as
shown below.

— |

;S — .

If you wish to select 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 shortcut menu.

New Options selection

Within the Options dialog you can select the Interaction tab and enable or
disable the ability to drag along shapes. Y ou may wish to deselect thisif you
find that you are regularly dragging items which you do not intend to.

Options - Interaction

Display
Edit. Shape
Edit Track Iv Select Tight Groups
File Extensions

Find Frame Select

Select

v Dirag Ailong Shape Selects
Path Between 2 Paints

General
g Interaction
Move

v Select If Completely Framed

Possible usage

Uses of this could include:

e  Dragging segments in a track or line shape to insert a ‘top hat’
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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  Changeslayer between two points

Type Coordinate / Type Offset

The two options, Type Coordinate and Type Offset, are now available on the
selected items from the shortcut menu or by using a shortcut key when in select
mode. These options can be used to reposition selected items directly without
having to enter a move operation.

% Cross Probe

I:‘? Miove

| % Type Coordinate... =

% Tvpe Offset... shift+=

Chanae Anale To 4

Free Angle Segments

The Free Angle Adjoining Segmentsis now available on M ove. The switch to
enable this option is on the Options dialog and Interaction for both Schematic
and PCB applications.

Move v Drag Uncaol
Starts N

v Auto'weld On Drop arsew

Drag From |

™ Free Angle Adjcining Segs v SLi%cP:?\dmon

— Double Clic

Component Bin Changes

From within the Component Bin you can how make multiple selections of
Components. Multiple selections can be made using the Shift and Ctrl key
combinations. When multiple selections are made in the bin, no Component
preview picture is drawn.

From the design, if you drag multiple itemsinto the bin then these will all be
automatically selected in the bin.

If using M ove From Bin with the Component Bin containing multiple selected
Components, each of the selected Components will be available sequentially as
the current oneisreleased. If nothing is selected in the bin or asingle item
selected, you get all of them sequentially on the end of your cursor.

For multiple selected itemsin the bin, if you drag them out to the design they
will al be on the end of your cursor. The actual item dragged will be on the end
of the cursor and the others will be positioned along side it.

With the changes made, if you use the Find Bar and use Select All Find Items
using any selections or criteriain the find window, itemsin the design and in the

Component Bin are selected. Previously, items in the Bin wouldn’t have been
selected.
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In Cross Probe mode, items selected in the Schematic design can now be probed
even if in the Component Bin. This should make item selection and placement
much easier.

TrueType Font Preview in Selection
Text in the Change Style drop down list is drawn in the TrueType font selected
to preview it.

Text Style g|

Mame: |C0mp0nent Mames1 j

Text Size [ in Points
Height: |47.2+ El: LineWidth: |3.9+ =%

Farit

<System Stroke Font> -~
<System Monospace Stroke Font>

([@Arial Unicode MS

| @3 Mincho

Erial Black
riaf Bfack ftafic

\Arial Bold
\Arial Bold Italic
Arial ifalic v

Simulated True Type Fonts (True Scale)

The Simulated True Type Fonts (True Scale) switch specifies how True Type
text isto be drawn. This mode is setup in the Options dialog under Display and
Simulated True Type Fonts (True Scale).

Crrave Drill Holes ,m

[ Draw Implied Junctions On Fins
[v Step Orthogonal PCE Comnections
[ Highlight Tracks sing Stripe

Show Simulated TrueTvpe Fonts [True Scale]

[v Schematic
[v PCE

The default system drawing of fontsis often not very accurate and can result in
text strings which are drawn much wider at some scales. Checking this option
ensures that the true type text is drawn and plotted at a consistent width. This
may result in loss of detail particularly on intricate fonts. Y ou can use different
options for Schematics and PCB because you may want better detailed fonts for
Schematics, but more accurately scaled fonts for PCB where the relative
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positioning of itemsis more important. If you output to Gerber or Pen Plot, then
the simulated true type will be used to produce the shapes required to plot the
text.

Control of Display of Part Name from Part

Y ou can now force the display of Part Name, Component Name, Pin Names
and L ogic Names from the Part.

There is anew command in the Part editor on the Edit menu, Force Attribute
Display which provides you with a dialog to force the display of the these

values.
Force Atiribute Visibility X
Schematic PCE
Force Display on OFf on OFf
Part Mame r v r r
Component Mame r r r r
Fin Mames r v r r
Fin Logic Mames r v r I
oK | Cancel

Replace Part

There is anew option on the Utilities menu to replace a Part used by selected
Components. Thisis also available on the shortcut menu when the selection
contains Components.

Features

e Youcanreplace aPart on just the selected Component(s).

e Youcanreplace aPart on all similar Components in the design, page or
block.

e You can change the footprint to an alternative on Components using the
chosen Part.

Y ou can get areport prior to performing the replace as verification.

Repeat Last Command

A new command to repeat the last command run has been added (Repeat L ast
Command). Thisis not in the user interface but is available as a default shortcut
key assigned to <F4>. It is also available in the Run Commands dialog. For
example, thisis useful when having to re-enter an option dialog if you made a
mistake, e.g. entering the colours dialog again.
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Groups

Set Group Master Item

Y ou can now select a grouped item in aloose group and make it the master item.
This means that moving the master item will cause all the other itemsto be
selected and move with it (similar to atight group). However, the other itemsin
the group can be moved independently.

Add To Group

Y ou can now select multiple items and use Add To Group from the shortcut
menu to add them all to a chosen group. This only previously worked for single
items.

Y ou can also use this option in latch mode operation (select the option first then
select the items to add to the group).

Design Item Tooltips

Tooltips are available when hovering over a design item to display information
about the item.

Talolo K
Pad; R41.1
Met: NO19 _
F qLayer: <Through Board = :\
(1E's) O O

Thisisan optional feature and is controlled from the I nteraction page of the
Options dialog using the switches provided.

Onling DRC

Warnings Fiotate Tooltips On Design ltems
Batation Step:  |45.0 v Show Toolips
v MName v Layer

Crozs Probe . §
v Tooltip Athibute v Net
™ Bring probed design to front

Using the options available, you can check boxes to say what to include in the
tooltip. There are separate options for Schematic and PCB applications.

One option on thisdialog isto include any attribute that is marked as atooltip -
Tooltip Attribute. Use the Attribute Names page on the Technology dialog to
mark attribute names astooltips (Use as Tooltips).
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Technology - Attribute Names

(=3 Styles
Show | Show Use as
:f:cit;:\efres Hame Usage (e Hame | Value ToolTip
Line Styles =Autoplace Ruless Part PCE Design Only r [ [mi
Text Styles T =Component Height= Anvy tem PCB Design Only r W r
Hatch Styles [ |<Hmeriink= Ay tem: All Designs r = r
=3 Rules || <Maximum Component Height=: Area PCE Design Only . [~ W r
Spacing RUles [ |Bob Fad Al Desions r | r
DFM{DFT Rules i C Any fem: All Desiuns r W r
Differential Pairs ™ Ariy fem Al Designs r ~ r
(=3 Mets ¥ |FT Any tem: 21l Designs r I~ r
Met Mames T |om Any fem &l Designs r |7 r
Met Classes [ |HFE Ay tem: All Designs r W r
Fin Networks i Ay tem: All Designs r W r
=3 Layers ¥R Any fem: &l Designs r W r
Layers (v v Ay fem: ANl Designs r W r
Layer Spans : Yalue Any tem &l Designs r W r
Layer Classes
Materials
CAM Plats
Drill Sizes
R Artribute Mames
Eroups

There isanew command, Design Tooltips On/Off to use for toggling tooltips
on and off, this can be assigned to a shortcut key.

Change Styles

In select mode, you can now choose to apply track or via style changesto every
track/viain the net. Thereis a new switch in the Change Style dialog called
Apply to Whole Net.

Track Style f'?l

Old Style: | Signal [12]

Mew Style: [Signal (8) ~|
Width: (2.0 ¥ Apply To Al Segments

¥ Apply Tawhaole Met

oK | Cancel |

Library Creation from Part Information

Thereisanew option Make Librariesto copy existing Schematic Symboals,
PCB Footprints and Part libraries from the selected Part definitions in the Parts
page of the Library Manager.
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Contents Preview Details l

7400 Mew

Connector2 Description: |Freescale accelerometer
DZEMER (/25 73 SM Edi..

b 7250

Felay
SCMO L
Slotted
symboll | [ park Library |C:'|,Pr0gram FilesiPulsonixiPulsonixiUserl Browse, ..
¥ Footprint Library |C:'|,Program Files\PulsonizxiPulsonixiUserl Browse. ..
¥ Symbal Library |C:'|,Pr0gram FilesiPulsonixiPulsonixiUserl Browse, ..

¥ Copy Part Groups

Y ou can select an existing Part or Partsin the Part library listing and then using
the Make Libraries option, can copy those Parts to a new Partslibrary (using

the named list) along with the corresponding Schematic Symbols and PCB
footprints.

Library Contents Report

New Report Options

When running the new Library Report option from the Library Manager, it
allows you to select from List Contentsof Librariesto give you alist of the
selected Library items (Symbols, Footprints or Parts), or to report alist of
selected Symbols/Footprint items that are used in Parts libraries (use the Find
Parts Using Selected Items radio button).

Parts Library Report g|

Filename: |es\PuIsonix\PuIsonix\U zerLibraries\U zer [Parts] tat

v Part Details v Selection Only
V' Include Attributes
I Include Pin Attributes

)4 | Cancel

Last Saved

It will also now report the Last Saved time and date of the selected library or all
libraries (depending on the selection).

Single Line Attribute Value Editing

When editing aValue Attribute, the value 3.3K on aresistor for example, you
can now typein the new value, 3.6K, then press Enter <CR> for the value to be
accepted and the dialog closes as though you had typed it and pressed OK. This

is more widely used on generic Components in the Parts library where the value
attribute changes.
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Properties: Part Attribute - Attribute

Attribute l Text Style | Component | Comp Attibutes |

Mame: |D

lsage: |Any Itemn

Walue: |Height ﬂ

If you require a multi-line attribute then click the drop down button on the right
of the list and type in the text into the extended text box.

|Jzage: |.-'3my Item

W alue: |Height =

Note: This change also appliesto normal Text.

Picking Tolerance Value

Hyperlinks

Y ou can now set the minimum picking tolerance, this makes picking much easier
in dense areas of adesign. With this switch set, you will have to pick much
closer and more accurately to select itemsin the design.

Thisis set in the Options dialog and on the I nteraction tab.

Options - Interaction

Display Select
Edit Shape

N . Dirag Along Shape Selects
Edit Track v Select Tight Groups v Path Betvigen 2 Points
File Extensions
Find Frame Select

General
g Interaction
Move

Iv Select |f Completely Framed

Some small changes have been made to the existing hyperlinks feature to make
them more usable:

Double clicking on a hyperlink attribute now launches the browser to follow the
link.

If a Part has the <hyperlink> attribute, the shortcut menu contains the Execute
Hyperlink option.

Integra Design and Library Import

Using the Open or Data Transfer Wizard options, you can how import the
Mentor® Integra format files. When you open a .txf file, this will open and
import both the Schematic and PCB design files.

Using the same files, you can also import .txf filesinto the library manager to
create Symbols, Footprints and Parts.
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Insert Circle & Insert Rectangle Changes

Theexisting Insert Circle and I nsert Rectangle options have been enhanced
with additional functionality. When adding the circle or rectangle to the design,
you can select the Define From Centr e option from the shortcut menu. Thiswill
‘grow’ the shape being dragged outwards from the centre rather than from the
start point edge. The Define From Centr e option toggles between this and the
normal mode.

Cancel Edit Rectangle

<X

Type Coordinate... =
% Type Offset... shift+=

Change Style... 5
Filled Shape
On All Pages At this Level

Square

Define From Centre

Change Grid 3

Set System/Relative Origin

New options from the shortcut menu allow you to set the System or Relative
origins on the selected item. The Set Symbol and Set Relative Origin
commands are located on the Select> sub-menu for a selected item.

Within the footprint editor these appear on the main shortcut menu but Set
System Coordinates is replaced with Set Symbol Origin.

Change Layer... L
Change Style... 3

Add To MNet. ..

Set Symbol Origin

Set Coordinate Origin
To Mounting Haole

Insert Attribute. .. Shift+4
Add To Favourites

Properties. .. I

These are a so available as commands to assign to shortcut keys:
Set Coordinate Origin
Set Relative Origin

Switch Between SCM and PCB Designs

A new command allows you to switch between a Schematic and PCB design,
opening the design if necessary. The command is called Switch to
Schematic/PCB and can be assigned to a shortcut key.
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Chapter 3. Schematic Options

Bus Changes

Closed busses can now be named if required. All busses that have the same name
will have the same allowed net name set. Busses can be named through the Bus
Properties dialog.

Properties: Bus - Bus

Segment  Bus lBusAttributes]

W Mame: |[ADD 0-3] j [~ Locked
Line Styls: |Bus j
“fidth: 25.00 Length: 215000

When adding a name in the Properties dialog, if the bus is an unconnected open
bus then you can choose from alist of closed bus names.

If abusis open and unconnected, a new option will allow you to select it and
from the shortcut menu, select Change Bus. The selected bus will be changed to
match a closed bus, taking it’s name and net names.

Change Bus

Bus: -

<Open Bus>
ance]

The Change Bus option isaso availablein the Insert Bus and Edit Bus
operations.

One other small change to busses, you can now use the Find bar to locate busses
within a design. Where a closed bus doesn’t have bus name, the bus will
displayed using the net name range. Y ou can use the Find Bus option to cycle
through any separate sections of the same busin a multi-page design.
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Net Page Attribute

A new default attribute <Net Pages> was added to the list of available attributes
in Pulsonix during V3.1. This displays the pages that the net appears on and has
Net Pages Attributes configuration switchesin the Design Settings option
naming the page (see below).

When you use the attribute <Net Pages> anywhere on a net (using the I nsert
Attribute option), it will show alist of the pages that net appears on.

Y ou can configure how this attribute will be presented using the Design Settings
option and Naming page. Y ou can define a Pr efix and the Separator between
each page. Y ou can choose if the current pageisto be included in the list using
the Show Current Page option. The page can be shown as a name or a sequence
number using the Show Page Number option. For example 'Pages: Pagel +
Page2 + Page4'.

7 Di
Met Pages Attribute W Display {
. Connector

Prefis: Separatar:

Separator: .

I™ Show Current Page Part Names
Show Page Mumber v Digplay C
[inztead of Mame] On Page

Ok | Cancel |

Pulsonix version 4.0 alows you to check that any net which has the <Net Pages>
attribute displayed, must have it displayed on every page that the net appears on.
The check is called Unlabeled Net Pages.

Electrical Rules Check

¥ Pin Type Rules ¥ Unfinished Connections
v tark warnings ¥ Unfinished Nets
v Buszes ]
Iv Hierarchy ¥ Unlabelled Net Pages
Selectdl | Deselectal

Display of Part Names on each Gate

On the Design Settings option, there is a new switch to allow Part Names to be
displayed on each gate of a page or just on one of the gates on each page that the
Part is on. When a Part name is displayed on one gate only, the first gate used in
the design on that page will display the gate name. If the first gateisin the
Component bin, then the next available one is used.

nt Page Part Mames
+ Mumber v Display On Each Gate
Yarme] On Page

QK | Cancel Help
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ERC Changes

Pin type Warnings

Y ou can now add an error marker to the design to show Pin Type war nings
using the ERC option. Pin Typeerrorsare already flagged but this allows the
warning status to be flagged as well.

Electrical Rules Check

¥ Pin Type Rules
v Mark Warnings

¥ Busses

Default Block Port Symbols

A new default on the Design Settings, Defaults and Block page has been added
to define the Symbol for a bi-directional port using the bi-directional port symbol
entry. The Add Block Port dialog now uses the defaults for port symbols when
the pin type changes.

Design Settings - Defaults - Block rz|
E Defaults ) W
attribute Block Mame Stermn: ule
& m Instance Mame Stem: B
Bus
Camnponent First Part Mame: a
Connection
Doc Shape Input Port Symbal: |Input Part Change... I
Report Symbol
Error Output Part Symbal: Output Part M
Junction N
Net Bi-directional Part Symbol: |Input Port Change...
Qrigin

Part Editor - Default Logic Names

From within the Schematic Symbol editor, you can now specify Pin Logic
Names for the schematic symbol. Previoudly, only the attribute place holder
could be defined. When defined, these names are the defaults when the symbol is
used in the Part editor. The Pin Logic Names can be edited from the Properties
dialog of the selected L ogic Name.

Properties: Pin - Pin

Fin l Pin Attributes |

¥ Mame: |2 v Logic Mame: |RESET ™ Locked
Position: |2200.0 4600.0
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Pin Networks

Apply Symbol Logic

From within the Part Editor, there is a command Apply Symbol L ogic Names
available on the shortcut menu on the L ogic Names column which resets the
logic names to those specified in the schematic symbol.

RGBT :
1 Hame |Logic Hame |Pin Swap |Gate Swap|
1) 1]

n
Insert Gate...

Delete...

Change Gate Order...
Change Symbal...
Apply Symbol Logic Names

A Pin Network allows you to define additional Components to be connected to a
pin. For example, you can automatically add bypass capacitors (like in the
example below) or terminating resistors that are associated with another Part.

There are two main processes to make the association:

e  For the Part that requires the association - add the Pin Network name
on the Pin page of the Part in the Part editor.

e Inthedesign and in the Technology file, define a pin network name
and add the Part Name to be used as the secondary Part. The
Terminating Net name can a so be defined if required.

Terminology Used

We would consider the main Part (the Part to be decoupled) to be the ‘host’ and
the Part used for decoupling, to be the ‘secondary’ Part. This is how they are
referred to in thistext and in the online help pages.

Reasons for using pin networks

e  Toensure you have enough bypass capacitors defined in your
Schematic.

e  Toaid checking the PCB to ensure that these capacitors are close
enough to the ‘host’.
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e Toaid laying out the PCB to keep associated Components close to the
‘host’.

Creating Pin Networks

P Tocreatea pin network

1. You must add the Pin Network name on the pins of the ‘host’ Part (the
main Part in the Part Editor that will use the secondary Part).

2. Edit the host Part and select the Pins page.

:‘i)l:)tp"m Pin Hame Het Hame  [Pin Type Pin Hetwork
1 1 =Undefined= =Mone=

2 2 =L ndefinec= =Mone=

3 3 =Undefined= =Mone=

4 4 =l ndefinect= =Mone=

) ) =Undefined= =Mone=

B B =l Indefined= =Mone=

7 7 GHND Ground =Mone=

g g =l Indefinecds =Mane=

9 9 =Undefined= =Mone=
10 10 =l Indefinecd= =Mone=
11 11 =Undefined= =Mone=
12 12 =l Indefinec= =Mone=
13 13 =Undefined= =Mone=
14 14 WO Poewver Ph2_WCC

3. ThePin Network nameisjust a name that can be recognised when doing
the next process. It is used as a reference when this Part is used in a design.

4. SavethePart. Thisisall that isrequired in the Part editor.

In the Schematic design, define the Name of the Pin Network Part in the
Technology file using the new Pin Networ ks tab.

Edit Pin Network X

Name:  [pn1 oo Used [
Paits

Technology - Nets - Pin Networks Part Hame Add...
(=3 styles N

Pad Styles :'m

Track Styles TR CC I

Line Styles

Text Styles

Hatch Styles
23 Rules v In Parallel

Spacing Rules

DFMIDFT Rules

Cifferential Pairs
3 Nets Terminating Met

et Mames

Net Classas et N anne: Met Class:

% Pin Hetwiorks Gind | [Ground | [~ EndOn Pin
Ok | Cancel |

6. When thisisdonein the Schematic it is automatically transferred to the

PCB design during Trandlate to PCB.
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7. The name of the pin network should match the name used on the Part pin,
thisis essential.

8. Using the New or Edit Pin Network button, you can define the net which is
connected to the other end of the network, either by name, by net class, or
to be prompted for a pin to connect to (End On Pin).

Edit Pin Network X

MName: |PN2_VEE Used: [©
Parts

=

Part Hame Add...

i

v 1n Parallel
Teminating Met
et Mame: Met Clags:
Gnd j |Gr0und j [~ EndOn Pin
(] 8 | Cancel |

9.  When a Component is added to adesign, the pin networks are matched with
those defined in the Part pins. Any which have not already been defined can
be defined as the Component is added.

10. The Componentsin the pin network are added to the component binin a
special section for connected Components (in the previous release, all
Componentsin the bin were not connected).

SNF4ACHED I R
—1 |
—a |

Ul-b C

SNF4ACRAD

-- 11 - SH74AC000
Gate c - TI-155

—4 | Gate d - TI-155
Used Items:
—_—
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11. You can drag these Components from the bin and they will , provided their
nets are in scope according to the parameters set. Y ou cannot place
connected Components into the bin.

When the design is transferred to PCB, the pin network Components are also
transferred and set up in aloose group with the host Component set as the
‘master’ item. This way, moving the host moves the associated Component.

PCB Design Editor

In the PCB design, the Autoplace option will attempt to place the pin network
Components as close as possible to their master Component.

The DRC option will report any pin network connection length fails.

When routing a Pin Network connection with alength restriction, the
Interactive Net Length Indicators are shown (see later in the PCB Design
chapter).

Highlight Bus Net Pins

A new command Hightlight Bus Net Pins has been added to highlight the pins
on the nets defined on the selected bus. This is available from the shortcut menu
of aselected bus.

Seleck 3
Edit »
[
[olnE)
(3]
o2
ool
ohd

Cross Probe

Mave

Type Coordinate. .. =
Type Offset,., Shift+=

@ % o« Oh §%

Lock,
Change Style... 5

il

Show Met Mame

Edit: Segment | ]
Arc 3

Highlight Bus Met Pins

Add Page Link,

Remove Highlights
Insert Attribute. .. Shift+,
Add To Favourites

1 Properties,.. 1
F1 FRia T

Thisis particularly useful after using the reverse engineering tool. (See next).

To remove the highlight, click in free space and use the Remove Highlight
option from the shortcut menu.



50 Pulsonix V4.0 Update

Reverse Engineer

Within a PCB design, it is now possible to take your PCB and reverse engineer it
back to create a new Schematic design.

Tools | Sutput  Window  Help
H Design Rule Check. .. 5
18 synchronis Designs. .. F

E@ Reverse Engineer. .. |

Apply Layout Pattern, ..

Auko Place 3

The Reverse Engineer dialog allows you various options and selections to be
made when the option is run.

Reverse Engineer, §|

Design: RevEng

Technology: |Default fwhitel. st [in "C:h...\PulsonisTechnology v |

Brofie File:  [(Noe] =l

™ Unplaced components to bin [

[+ Boute Connections

ok | Cancel |

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 - SN744AC000
Gate b - TI-155

Gate ¢ - TI-155
Gate d - TI-155
Used Ikems:

Cl-c

-- 11 - SH74AC000
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

reload them updated Parts to the design. After this you can use the Reverse
Engineer successfully.
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For Components that 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.

Schematic Routing

When the Unplaced Componentsto bin check box is not selected, Components
are placed in the design using their relative PCB design positions and using
suitable placement spacing.

Having this box unchecked enables you to also select the Route Connections
check box. Once the design has been placed in the Schematic the connections
can be automatically routed using the Schematic connection router.

[ Unplaced components to bin - [

¥ Boute Cornections

oK | Cancel |

Sketch Connection

The Sketch connection path mode has been introduced into the Schematic design
editor. This allows you to interactively make a connection between two points
using a basic ‘sketching’ mode, or by using a point-to-point 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 a mode.

+5volts +5volts
10 WAT 10 MT

12 MP WCC |9 12 NP WCC (9
D Q 1 D a
NS o |8 NS o |8
“Ne oo PF QL e oo [P
139 7>L Uth 139 7>L Uth
>t‘GFPOLIND GROUMD
 — — —
This picture shows the This picture shows the fina
approximate path that you result after completion and
‘sketch’ in. The modal cursor tidy-up.
is also shown.

Immediately after using sketch mode, the tidy routine will snap the connection
onto the grid and remove al the rough edges for you. Once added, the
connection path can be tidied up using normal connection editing options.
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Shortcut menu options

While using the sketch mode, you can use options form the shortcut menu.

Sketch On Grid

Mitre Result
z‘ Sketch Track Point To Point

[]

ZI Show Finish Markers

/]

Change Grid 3

Point to Point mode

On the shortcut menu, you can select Sketch Track Point To Point mode. This
allows 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 isautomatically tidied asit goes along. This may be a preferred mode of
operation to the normal sketch mode.

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 a net 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.
ect |Ahways - .
Connections
v Drag Unconnected Fin
el On Drop Starts New Connection
Drag From Pin Ul
Angle Adjcining Segs v SLZ%CP:?\dmodzlen s
r Double Click On Pin Uses
Sketch Mode
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OrCAD Export

From within the Pulsonix Schematic environment, you can export an OrCAD
EDIF file containing the whole design in graphical format.

Using the Save As option on the File menu, select the Orcad EDIF Schematic
Design (.edf) option from the drop down list , the designis output in EDIF V9.2
format. This can beread into V9.2 and later versions of OrCAD Capture.

File name: |qpsk. zch j

Save as type: |Schematic Designs [*.sch) j

All trademarks acknowledged to their rightful owners.

Show Net Name

For a selected Net in Schematics, the shortcut menu now says Show Net Name
or Hide Net Name depending if one is displayed on selected item.

Select 3

= Edit »

% Cross Probe
I:‘? Mave
¥ Type Coordinate... =
$% Type OFfset... shift+=
& Lock
Change Style... S
Change Met... F2
\}\ Mark Met H

Remawe Fraom Met

|l=|:| Show Met Name

Edit Segment
Arc 3

Add To Favourites

%1 Properties... 1

Thereis aso an option on the Schematic Utility menu — Show Net Name. This
option can be latched down, use it from the Utility menu with nothing selected, a
modal cursor is displayed. You can then select items interactively to show or
hide their net name.

Automatically Display Required Net Names

Whilst using this latched mode, from the shortcut menu item you can use Apply
To All to ensure that a net name is displayed on each subnet of a user named net.
The net names newly displayed are highlighted to make it easier for you to find
them to reposition.
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Cross Probe

Y ou can now select Block I nstance Symbolsin a Schematic design to select all
the Componentsin the PCB Design that appear in that block.
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Chapter 4. PCB Options

Footprint Creation

Areas

Component Vias

Y ou can now add Component Viasto footprints. These have been introduced to
facilitate the embedded Component technology (see later in the Embedded
Components chapter). Component Vias can be added to any normal footprint as
well.

Once added Properties of the Component Via will allow you to set aflag for
No Spacing Check Within Footprint so that two pads on different nets can be
joined together (for an embedded resistor for example) through a via without a
DRC check rule violation being displayed.

Properties: Component Via - Component Via

Component Yia l Component Yia Attributes]

Position: IW IW [~ Locked
Angle: 'DU—
Layer Sparn: |<Thr0ugh Haolex j
Pad Style:
Name:  |PadStylel ~|
width, |15+ Shape: [Found v
[ Diil: |08+
IV Plated
Power Plane Connection: Default B
Iv Mo Spacing E mors *%ithin Footpring

Ok, | Cancel | | Help

Footprint Copper

Copper within the footprint editor also has the No Spacing ErrorsWithin
Footprint check box available.

The Properties of Areas have been enhanced to add new options. These allow
Copper Keep Outs, Drill Keep Out, Power Plane Avoid, Set All Keep Inand
Board Cutouts.
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Named Areas

Y ou can Name an Area and select whether the name is displayed on the design.
Using the Find Bar, you can find a named area. Named areas can also be chosen
when using the CAM Plot option to only plot that area.

It can also be used in Autoplace to place selected Components in the Named
Area.

Keep Out Types

Areas can be created so that they avoid power planes, thus creating gapsin the
plane (using Power Plane Avoid).

(o]

(o}

"N

Area - Plane cutout

Thisisused where the layer biasis defined as Power planein the L ayer s dialog.
These areas can be defined in adesign, in a Footprint and as <Through Board>

(for al layers). Copper Pour Keep Out is still a separate area type but both can
be specified for an area.

Properties: Area - Area @

Segment] Shape] Line Style  Area lArea Attributes]

[~ Mame: |KespOut

Keep In/Out

Tracks ’W‘ Iv Copper Keep Out

Vias [KeepOu | M Diill Keep Out

Testpoints ’W‘

Components ’W‘ If Higher Than: W
Set All Keep In

Iv Copper Pour Avoid v Board Cutout
¥ Plated Cutout

W Power Plane Avaid

Copper and Drill Keep-out areas have been added. Copper includes pads and
text but not vias, component vias or tracks which have their own area K eep-out
type. Drill Keep-out areas include all drilled items but only the actual drill hole
is checked, not the surrounding pad. These area types are particularly useful
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when etched resistors are defined so that holes and copper are prevented from
breaking the resistive material.

A single button has been added in Propertiesto allow you to set all areatypesto
Set All Keep Out or Set All Keep In on thisdialog.

Board Cutout Areas

A new areatype of Board Cutout has been added. This can be used to add a
separate cutout to a board. Thiswill be particularly useful if the cutout in a board
needs to be processed in a different manner, such as plated through or
punched/routed out. This areatypeis available in Footprints so that ots can be
defined for Components. This area type can only exist on the <Through Board>
layer. A Board Cutout can be defined as Plated or left unchecked, as not plated.

Boar d Cutouts Areas can be made plated and/or unplated by using the L ayer
Class option within the Technology dialog. These can be used to create dlotsin
Components. These can be selectively displayed as well through this dialog.

DTS SI250 1 A, Uy

Areas

aunt Iv Component
v Design

d Board Cutouts

Fated v Unplated

tpoint [+ Plated

DFM Rule Changes

Minimum number of spokes

It is now possible to specify the minimum number of spokes that are used for a
thermal pad connection on a full powerplane (in addition to poured copper).

n * Met Class |Signa| ﬂ Remove Rules From All et Elasses|
s [ Met Clase Override Thermal Pads Iw Met Class Override
ide: ’—_| |zolation Gap: ’T
Spoke Style: 150
s ¥ < Themal Relief Spokes> j

1000 L0 First 5 poke Angle: ’DD—

Ll o MNumber OF Spokes: G

% tdinimum Spokes ’G

Additional Rules... 0 Currently Defined
[ [~ Met Class Override Copper Pour [¥ Met Class Override
’—_| fvoid Same Met: v

inimum | sland Size

Jle: 2500.0 thou sq
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This provides the program with an opportunity to add an exact number of spokes
but to also have atoleranceif it cannot add the specified amount.

Thermal pad rules

Thermal pad rules can now be defined for a sub-net of a net class. This can be
defined by using an Attribute (a user defined attribute) or by using one of the
Additional Rulesfor Vias, Through Hole, and Surface Mount pads.

5 - DEM/DET Rules

Rule Level

" Design * Met Class |Signa\ j Remove Rules From All Net Elasses|
Test Paints I™ Met Clase Overide Themmal Pads ¥ Met Class Override

Frobe Side: |zolation G ap: 150

In order to be able to specify a Thermal Pad Rule, you must define aRule
Level Net Classrule and use the Net Class Override check box for the selected
Net Class. Once the Net Class Override check box has been selected, you can
then use the Additional Rules button to add the rules.

| FRemove Rules From &ll Met Classes

Thermal Pads ¥ Met Class Overide Additional Thermal Rules §|
|zolation G ap: 15.0 —
Add Dielet
Spoke Style: 150 J e
<Thermal Relief S pokes> j Rule Applies To: -
y Attribute
First Spoke Angle: 0o Attribute: i{Surface Mount Pads =
Through Hole Pad:
Mumber OF Spokes: 7 3: Viarsoug ol rads
Rule
Minimum 5 pokes: 1] Elj
Thermal Pad j
1 Currently Defined
Isolation Gap: 15.0
Copper Pour [v Met Clazs Override
Avoid Same Met: v Spoke Style: 150
Iinimum Island Size <Thermal Relief Spokes= j
2500.0 thou sq. First Spoke Angle: ’UU—
Remove |solated |slands:v Humber OF Spokes: 7 3:
[~ Hatched
,—_| Miniruri Spokes: i} El:
oK | Cancel |

When the Net Classis used, any rule defined will be applied to it. This can
either be on selected pads or vias on a net where an attribute has been added to
apply the rule, or more generically using the rule types (Surface Mount Pads,
Through Hole or Vias). Combinations of these types can be used on a net class.
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If the rule applies to an attribute, you must select that attribute from the list of
attributes that exist in the design. An attribute can be used to define a specific
sub-set that requires an additional thermal value.

New Net Class Rules Attribute

Attribute Marme: ||

<Component Height»
|: <Hyperlink>

Thermal Rule
C
HFE
Once arule has been selected from the list or the attribute selected, use the Add
button to apply the rules. Clicking the Add button will allow you to define the

parameters of the rule (these are greyed out before the rule is defined). Create the
parameters for the rule and click the OK box to saveit.

The DFM/DFT Rules dialog will show you that a rule has been defined for any
selected net class with the X Currently Defined words.

p Mumber Of Spokes: 4 3:
Minimum Spokes: ] 3:

1 Currently Defined

~nn Mlimrricde o I Bt Claan Marricde

Design Rules Check
New rules have been created to check the following:

Spacing — Components (to Board), this checks for Component, Via or
Testpoints being completely outside the board.

Manufacturing — Plane Thermal Pad, this checks that thermal padsin a power
plane have the minimum number of spokes connected to the plane.

Manufacturing — Component Name, this checks that the component Name is
not closer to another Component than its owner.

Manufacturing— Minimum Land Size, this checks that a pad has the correct
proportion of pad land to drill holeratio. Thisis defined in the Technology
dialog under Spacing Rules.
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Design Rule Check

X

¥ Spacing ¥ 0On Grd ¥ Manufacturing W Mets
v Tracks ¥ Tracks v Izolated Copper I¥ Single Pin Mets
v ias v iaz ¥ Unpoured Templates v Met Connectivity
v Pads [v Test Paints ¥ Unreachable Testpoints ¥ Unfinished Track
v MountHoles | | W Components ¥ Minirmum Probe Paints v Track Layer
[v Test Paints v Pad: v Split Plane Pad v Track width
v Copper I¥ Plane Thermnal Pad v “iaSize
v Text ¥ KeepIn/Out [v Bondwire Length v Track Length
v Board ¥ Tracks Iv “wire Cross Iv Connection Length
Iv Drills v iaz Iv “wire Under Component Iv Connection Vias
v Components [v Test Paints Iv Drill Backoff v Pin Order
v Split Planes ¥ Components v Minimurm Pad Land v

v Copper v Pad Undersize

v Drills [¥ Component Name

Selectall | Deselectal |

A new check to check that Vias or Testpoints that are completely outside a
Board Keep-In/Out area are marked asin error.

In PCB Footprints, a new check will check that the Symbol Origin ison the same
grid as the pads. (So the pads stay on the grid when the Component is moved).

DRC changes

Y ou can now DRC items on the same net. This ruleis set on the Technology
dialog under Spacings and Net Class. Thiswill flag items not explicitly
connected which are too close. Y ou must set the Rule Level to Net Classfor this
rule to be available.

Pin Networks !

Layers Fiule Level .. .
Minimum Spacing: (0.0
Layers " Design
Layer Spans -
Layer Classes * Met Class Met Class: |S|gnal j
Materials " Match Net Class Pair [v Check between items on same nek

CAM Plaots

Only Tracks, Pads, Vias etc. are checked (copper is not checked). Tracks must
connect directly to a pad (no corners inside the pad).

Y ou can specify the minimum pad undersize in the Layer Class dialog (for
example on a Paste Mask layer) using the Min Undersized Pad entry. This can
be checked with the DRC option in the M anufacturing checks using Pad
Undersize.

Edit Layer Class

Class Name: |Paste Mask

Layer Type:  |Mon-Electrical - ™ Essential For Manufacture
Oversize When Flotting: |-5.0 in Undersized Pad: |0.0

Pad Tonee Pad Canditine: breas
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Error checking within a footprint

A copper shape or Component viain afootprint can be marked to be excluded

from spacing checks with other items in the same footprint. This alows copper
to connect two pads together whilst the pads are on different nets (for example,
copper in aspira inductor or aviain avertical resistor).

To activate this feature you must check the No Spacing Errors Within
Footprint box in Properties for the selected item.

Properties: Copper - Shape §|

Segment  Shape l Line: Style] Copper Attributes]

Layer: |T0p Electical j
v Closed v Filled ™ Locked
'_

[+ Mo Spacing Ermors ‘within Footpring

This allows you to still run a DRC check in the Footprint while designing it so
that genuine errors can be flagged. There is an option on the DRC dialog to
check Excluded Items.

W Text

IV Board Cutout
W Diills Select All Deselect All

Template Properties

A template can now specify an alternative Net Class for thermal pad and spacing
rules.

Properties: Template - Template g|

Segment] Shape] Line Style  Template ]Template Attributes]

et Mame

|Gind |

By selecting the Override Net Class button, you can specify an alternative net
classto use for the selected template.

This can be used for low power or digital sections of a net where different
thermal pads are required.
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Copper Pour Check

When using the Copper Pour option, it now does a check when adding copper
that the thermal spokes are added following the new DFM/DFT rule defined for
minimum number of spokes.

CAM Plot Changes

NC Drill changes

NC Drill Output

The NC Drill option now reflects the drill table to define the tolerances for drills
used.

Drill tolerances

The Drill Table dialog has been enhanced so that the you can define drill
tolerances either as Allowed Drill Sizes and/or by using the existing method of
Tolerances and Steps.

Diameter Plated | 1] |ml10l ‘Syml)ol Size|W|10| |Coun Beset |
100 i A Found 100 [
236 i B Found 236 |l
280 W 5 Rounc 280 =2
300 i D Found 300 W
320 v £ Round 320 [ Repart...
350 i F Found 350 I =
a4l s Round 354 Allowed Drill Sizes x
370 i H Found 30
450 ¥ | Round 450 N 220 ||
450 i Round 450 i %g-g
100.0 L K Round 100.0 N i Add
Delete
<
Drill Sizes:
Tolerance: (0.0 Step: |0.0 Define Allowed Sizes | 0 Allo
Cancel
Dl 14 Length Units
R & et [fbou =]
Offset " Metric:
¥ |00 v |00 Name:  |thou
I Relative ta right edge of symbal Precision m
V¥ Traling Zeres | Rounding Indicatar [+4]
Technology.. Ok Cancel |

The Define Allowed Sizes dialog will enable you to specify drill sizesthat are
acceptable to your manufacturing process. This enables you to refine the drill
sizes based on actual available or recommended drill sizes. The Reset button will
regenerate the table, setting default values and removing drill sizes which are not
referenced in the design.
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Drill sizes shown outside the allowed drill sizeswill be highlighted in red on the
dialog.

Thedrill table dialog gives you a summary of how many matching drill holes
and the range of sizes which match after step and tolerance have been taken into
account.

Routing profiles

The Excellon output has been enhanced to allow routing patterns to be output. A
routing output is used where a board outline is profiled to remove it from the
panel that it is manufactured in. It can also be used to create arouted dot in the
board.

Thisisachieved by selecting a Process layer other than Layer Span <Through
Hole>, Board for example, and by selecting Output as Excellon. For best
results, create a Board layer that has just the option for processing. By only
plotting the board it is possible to get a routing output.

Choose a name for this plot and choose the type of
output

Define the name which will be uzed to identify thiz plot in dislogz and reports.
Alzo chooze the type of output,

Mame: |Board

Output Ta: |Excell0n j

On the Output page, select the Style as Outline. Normally for NC Drill you
would select Drill asthe Style.

Choose the data to be output, then it's style and quality.

T E Process: |La_l,ler Board j Exclude ltems...
Finish

Has Excluded tems
Shyle: |Dutline j

Windows Verification plots

When using a Windows verification plot (selected from the Gerber Setup page),
you can specify whether the plot is actual size or auto-scaled to fit the page size.
The verification plot is centred on the paper.

Setup Gerber

Flatting Area
Units: W
Lowwer Left: Upper Right
|0.0000 |0.o000 [10.0000 10.00
Reqistration Paint
[auta Shilt = [ [0.000

I¥ Produce Windows Verification Plat
IV Sealed ToFie

Ootions: Farmat:
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Plot changes

Y ou can now plot using named ar eas. The plot dialog has been changed so that
you can specify the alignment with area, design extents, working area and board
extents.

HILBIULL I IS USRI I LIS POPS] PUSLUE SPTLTGU U IS DU OISy LS,

Design Position

Finish Design Position: |Auto Shift j
Area:
Step & Hepeat |
<wiorking &
Usze Step & Repeat to prog MemlD[Lng ! on the output
mediurn. The offset & numl pger bt Settings tab.

PSU

Y ou can include the Variant Namein an output file name. Y ou can use any
combination of Design Name, Variant Name and Plot Name.

Save Settings

Y ou can Save and Load device settings to file on the Plot Settings tab of the
CAM Plot dialog. This allows you to create device ‘profiles’ for the different
devices available. For example, the Gerber device can be saved in 3.2 or 4.3
formats using device files. Device files are saved with the file extension of .plt.
These files can be sent to your manufacturer to ensure that the settings used are
accurately reflected in the plot.

Generate Plot - Plot Settings

Plat Preview | CAM Plots  Plat Settings | Drill Sizes |

Output Device: Folder For Ou
Gerber - Setup... Design Fold
Save ToFile... | Load From File... |

Registration point values displayed

From within the Preview window the Registration point and Plot Area sizes
(width and height) are displayed.

A

o

R egistration Point:  |[Centre
Plot &rea width: 77560
Flot Area Height: 113390
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Negative Windows Plot

Windows plots can now be negative. Previously this wasn’t available. From
within the CAM Plot dialog, on the CAM Plot wizard, Output page, you can
select between a Positive Plot and Negative Plot.

----- = e =

Has Excluded Items
Style: Artwork, vl

Mirror: r

PFositive

p Megative Plat
Megative:

i

: ; Cancel Help

Pasitive Plot

o

The Negative Plot output would be exactly the same as if for a positive plot
except that it isreversed. This may be required for some less sophisticated
manufacturing processes.

The resultant plot looks like this:

ODB++ Output Changes

Two new check boxes have been added to the ODB++ dialog to enhance its
operation.

The Use CAM/Plot Layer Combinations check box means that instead of
outputting data for every layer in the design, it will output data for each Ger ber
and Excellon type plot defined in the CAM Plot page of the Technology dialog,
this includes multiple combine layers.

Export ODB++ EJ

v Compressed
Compressed File

|C:\Pr0duction'\D ezighl.tgz Browsze...

Iv {sze CaM/Plot Laper Combinations
v Qutput Netlist Data

(] 8 | Cancel |
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Some viewers have problems with reading the netlist associated datain ODB++
files (anon-Vaor viewer). So if the viewer you are using will not read the
ODB++ data output (which will include netlist data), uncheck the Output
Netlist Data option.

GenCAD Output

The GenCAD output uses version 1.4 format. Thisis a manufacturer specific
output for driving test and production but is also used by the Fabmaster product,
Polar Instruments products and other systems.

Qutput GenCAD

Qutput File Mame

Ci\DesignsiRoutingDema? . cad Browse, .,
Cancel
Settings Help

Identify Fiducials by Attribute: | Fiducial j

The Settings option allows you to specify the attribute used to identify the
Fiducial markersin the design. These must be manually attached as attributes by
you during the design process.

IDF Output

The IDF Output dialog has been changed to allow you to select the Component
Outlines Layer Class.

IDF Qutput 3
" Wersion 2 &+ ‘ersion 3
Board Filename _
- ak.
|E:\F‘r0duction\diff pairz.idb Browse...
Cancel

Library Filename

|E:\Pr0duction\diff pairz.idl Browse...
Board Thickness  (0.000

Component Outlines Laver Clazs: |Documentati0n ﬂ

Height ttributes

This can be used to select which layer classisto be used to choose the
Component outline shape. The largest closed shape on alayer using the selected
layer classis used as the Component outline for each component. If no layer
classis selected, all shapes on non-electrical layers are considered.

Auto Mitre/lUnmitre

There is anew option on the Tools menu, Auto Mitre>. Thisisused to add and
remove mitresin tracks, thisis also available on shortcut menu for a selected
track.
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Mitre

Y ou can set the auto mitre parameters by using the Auto Mitre All command, or
the Auto Mitre Parameter s command.

Auto Mitre All 3

¥ Curved Mitres Maximum Mitre Size: | 50,0

v any Angle Minimum Mitre Size: | 12.5

Mitre | Apply Settings| Cancel |

Use Curved Mitresto insert an arc instead of aline for the mitre.

Use Any Angleto alow mitres to be added to non-orthogonal (not 90 degree)
corners. Normally only 90 degree corners are mitred.

Maximum Mitre Size - Thisisthe maximum mitre offset in the X or Y
direction, not its length. Mitres are usually added using this size, but if the
adjoining segments are short it will add the largest size it can fitin.

Minimum Mitre Size - When the maximum size cannot be used because the 90
degree segment is too short, a smaller mitre will be inserted. This parameter
makes sure that the mitres do not become too small.

Note Mitres are only added where they will not cause design errors.

Unmitre

The Unmitretool will attempt to remove mitres. It analyses the corners and will
identify segments which could have been added by the mitring tool (it usesthe
mitre sizes set in the Auto Mitre parameters as a guide). The segments identified
as mitres are removed. The segments are only removed if removal will not cause
design errors.

Auto Track Smooth

There isanew option on the T ools menu, Auto Smooth>, thisisaso available
on the shortcut menu for a selected track.

Thisis used to smooth existing tracks. This command will attempt to remove
corners and vias from atrack path whilst retaining the connectivity and not
introducing any design rule errors.

Changes to Dimensions

Dimensions in footprints

Dimensions can be added and saved in Footprints. When added to the PCB
design, if the layer used for the dimensions exists in the design then the
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dimensions will be added. If the layer doesn’t exist, the dimensions will not be
added. The latter may be a useful option for adding additional footprint
documentation for use within the Footprint editor only.

Prefix Text in Dimensions

Y ou can now add a prefix to the dimension text used. There are separate defaults
for Angular, Radial and L ength dimensions. Radial dimensions can now have a
different default unit to that of other length dimensions.

When using prefix text, you should add a space character after the text so that
when used, it spaces the prefix from the dimension.

i Length 300.0 thou

These text prefix can be defined in the Design Settings option under Defaults
and Dimension Units.

Design Settings - Defaults - Dimension Units

E Defaulks
Area )
Attribute Angle Units:
Bitmap @ Degess { Radians
Board
Compaonent Precizion: 1 s
Copper
Dirmension Prefix: |Angle Unit Text: |d39
g Dimension Units
Doc Shape
Report Symbol
Error Length Linits:
Laver
o et
Mounting Hole + |mperial: |th0u j
Mt " Metric: | J
Crigin
Pad Precision: |0 3:
ST Prefix: |Length Unit Text: |th0u
Template
Testpaint
Text
TraFk Fiadial Length Units:
Wariant
Via " Imperial: |thou ﬂ
‘vire .
" Metric:
General | J
Coordinate System Frecizion: 0 3:
Marming . - .
Prefix: |F|ad|a| Unit Text: |F|ad

Snap Dimension To Arc Centre

When using linear dimensions, you can now snap to the centre of an arc using
the Snap to Arc Centre on the shortcut menu. By selecting the arc, the
dimension will automatically select the arc centre.
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2. thou

Cancel Insert Hotizonkal Dimension
Type Coordinate. .. =
& Type Offset... Shift+=

H Insert Horizontal Dimension
Insert Yertical Dimension
Insert Free Dimension

Insert Radial Dimension

Insart Angular Dimension

Hl  Inwards Dimensian

[v] Snap To Ikem
v

Snap To Arc Centre

Change Layer L

Change Grid 3

Radial Dimensions

Inward style radial dimensions now behave more consistently when the label is
moved to the inside of the arc. The dimension will ‘pivot' about the arc centre.

Layers Dialog Changes

Within the Technology dialog, the L ayer s page has changed. The dialog is
formatted as before but there are separator lines to clarify each class category,
e.g. Electrical, Documentation etc.

Changes have been made to the L ayer s dialog grid to support the addition of
inner layer ‘sets’. Pulsonix already has <Top Side> and <Bottom Side> layer
sets, and you can how add <Inner> layer sets. The Inner layer sets are used for
embedded Component technology and allow association of non-electrical layers
with inner electrical layers, e.g. resistive material layers.

Technology - Layers - Layers
=3 Styles

|

pad Styles Mame  |Assoviated Layer| Class | Side | Bias | Net [ material [ Thickness | s
Track Styles ] Wires Top Wire Link Top  Mone o0
Line Styles ] SikscreenTop  |Slkscreen  Top  Mone 00
Text Styles | |Top Electrical Top % 0o
Hatch Styles ] Solder Mask Top  |Solder Mask  Top  Hlone 00
29 Rules ] PesleMaskTop  |PasteMask  Top  Mone )
Spacing Rules Pin Names Non-Electrical  Top _ None )
DFMIDFT Rules E] Power Irner Power G 00
Differentisl Pairs irrer 3 Elecirical Inner v [
=3 s irner & Elecirical Imer X [
et Narnes Power Power Iner_Power_vee a0
Net Classes [_|Fottom Elecirical Botiom Y Ty
Pin Hetworks ] Sikscreen Boltom  |Sikscreen Bettom Nane 00
(=3 Layers L] Solder Mask Bottom |Solder Mask  Bottom Mone oo
® Layars ] Fasle Mask Botlom |PacteMack  Bettom Nene 00
Laver Spans Wires Bottom wire Link Botton Nane 00
Laver Classes [ |pocumertation Documentalion None [T
Materials
CaM Ploks
Dril Sizes
Atribute Names
Groups
I~ Only Show Used Entries Humber of Electical Layers: [§
Save Technology... | Load Technalogy. ok ] o | | Hem
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Layers Bar

The dialog now shows The Number of Electrical Layers at the bottom of the
layers page.

The Colour column has been removed (layer colours can be changed in the
Coloursdialog as before).

The Layer Names column has been split into two columns - Name and
Associated Layer. The second column is used to hold names of layersthat are
‘associated” with a layer set. So for example, a Top layer might have associated
with it, Top Silkscreen, Top Paste, Top Wire etc.

Hame | Associated Layver Class | Side | Bias |
‘Wires Top Wyire: Link Top Mone
] Silkzscreen Top Silkscreen Top Mone
] Top Electrical Top H
| Solder Mask Top Solder Mask Top Mone
T Paste Mask Top Paste Mask Top Mone
| Fin Mames Mon-Electrical Top Mone

Further changes have been made to enable the Embedded Components
technology, thisis detailed in alater chapter headed Embedded Component
Technology.

Categories button

From within a PCB design, the layers bar contains a M or e>> (Hide<<) button.

- Layers

[w]'fires Top
[w]5Silkzcreen Top
[WITop

[w]Solder bask Top
[w|Paste Mask Tap
[w]Pin Mames

[w| Ground

[wllnner 3

[w|Irner 4

[w]Power

[w|Bottanm
[w]5Silkzcreen Bottom
[w|Solder Magk Bottom
[w]Pazte Mazk Bottom
[w['wires Bottom

[w] D ocumentation

4
L
x
[T g s4aden] é% ulg paauocd wo o Bl

Hide: << Show Pick
Areas:

Connections:

Copper:

Pads:

Fiouting:

Templates:

I e e e
EUE UG Ui
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This button displays the Show and Pick switches for six electrical PCB item
categories. If you do not want to use these categories then use the Hide<< button
to hide the switches from the bar.

Each of the boxes uses a quick method of switching the appropriate optionsin
the Colour s dialog. These check boxes represent multi items in the Colours
dialog, not just the item shown. For example, Routing represents Tracks,
Breakoutsand Vias, Pads switches off all Pads and M ounting Holes. The state
of the switch is based on the ‘main’ colour item category, e.g. Tracks for
Routing, etc.

Show Items Layers

There is anew option on the shortcut menu in the Layer s bar, Show Item
Layers. With alayered item selected in the design, this option becomes
available.

_ [wires B
| D ocume
[w]Board

Auto Hide

M All Lavers On

C All Lavers OFF
& Syibch Displayed Side

a
)

Show Ikem Layers

Technology

5.0 |labs| 720 Colours c
f=Sl==al==

Load Colours

CER NSRS

Save Colours

When the option is chosen, the layers on which the selected item resides will be
switched on and all other layers switched off. Thisisalso available asa
command for assigning to a shortcut key.

Clear All Templates Command

A new command Clear All Templates (run from the Run Command option on
the Edit menu) has been added. This means that as a command, you can how add
this option to a shortcut key.

Obstacle Avoid Mode

The Obstacle Avoid option is available on the shortcut menu for use when
adding and editing tracks. When used you are then using a special mode of
routing. In this mode the track will automatically add a corner and change
direction when you hit an obstacle.
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o ilalige Lelauil via Slyis
End Track On 3 n
W
Start Track Hugging "
| Editing Options >| Auko Corner
Change Segments 3 Orthogonal Mitre
Curved Mitre
c Online DRC !
0 Display Clearance ZI Show Connection to Met
Push Tracks ZI Show Finish Markers
Change Grid o ZI Remove Loops
ZI Allow Join Mets
v | Obstacle Axvoid

In obstacle avoid mode you can automatically remove any corners that have
been added by retracing the cursor back over the track (like in auto corner).

This mode applies to either segment being dynamically moved. This has the
result of being able to ‘wrap around’ obstacles without having to interactively
add corners. The track to item spacing rule will be used in this mode.

—l o Y 0
g‘ﬂ
o b oo olLS

Yoo oo O

Using this mode you must have the Online DRC option enabled as well. The
Obstacle Avoid mode is available on the shortcut menu under Editing Options>
when editing atrack. Also available on the Options dialog under Edit Track.

Track Hugging

During track editing, there is a new interactive editing feature that allows you to
add atrack that hugs another track or design shape as closely asit can.

The featureis particularly useful when adding bus routing patterns and track
shielding.
» Tousetrack hugging mode

1. Start adding new track segments, or edit an existing track.

OO
PN

2. Movethe cursor over the track or shape edge that you wish to hug.
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o ( End Track On 3
| Skart Track Hugging
Editing Options 3
0 Change Segments 3
Oniline DRC y
Display Clearance
Push Tracks
Change trid 3

3. Right click the mouse and use Start Track Hugging from the shortcut
menu. A better way to do thisisto put the Track Hugging command onto a
shortcut key and press the key when the cursor is over the track to hug.

OO0

O g
O

4. A modal cursor isdisplayed to confirm that the track hugging mode has
started. If there was no track under the cursor when the mode was selected,
pick the track to hug at this point.

5. Asyou move the cursor along the picked track or shape, the new track is
added alongside it. The spacing rules gap is used to avoid design rule errors.

000 OO

o) O O
o o}

Ry
02> 00 O

6. Pressthe left mouse button to add a corner to End Hugging and move away
from the shape. Selecting the Track Hugging command again will also stop
the hugging mode.

000




74 Pulsonix V4.0 Update

Polar Grid Coordinates

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 in the Grids dialog.

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 isthe gap
between each concentric circle around the origin. The origin Angleisthe angle
of thefirst radial, this effectively rotates the whole grid about the origin. For
relative polar grids, only the grid origin position is relative.

Grids - Grid Setup X

Grid Setup l Current Interactive Grid ]

Grid: |<E0mp0nent> j | Hew... |

™ Define Belative Ta:

[<Comperent—— ~]

Step

8 3: Radial Steps per Full Circle
100.0 Concentric Step

Origin

bs 1000.0 Board Centre
N 10260 Coordinate Origin
Angle (0.0 Fielative Origin

Use the grid Origin to position the grid centre in the design, usually this would
be the board centre on a circular PCB.
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Origin

® |1000.0
Yo |1026.0
Angle (0.0

Board Centre
Coardinate Origin
Fielative Origin

Using the three buttons available, you can choose to set the X and Y grid origins
onto the Board Centre, Coordinate Origin or the Relative Origin.

If you zoom out too far, a ‘rough’ polar grid is displayed. This allows you to still
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 shortcut 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.

=

&

PuLaLE by U

Rotate One Step

Ale+R

=

Auto Rotate

0o

Mirror

PinkirnicsFinm flads
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Placement Sites

To aid the manual placement of critical items, you can how nominate Attribute
Positions to be placement sites. A new dialog under the Design Settings called
Placement Sites can be used to define the name of the attribute to be used.

The check box Use Attribute Positions As Placement Sites activates this
special placement option.

Design Settings - Placement Sites g|
{3 Defaults [V Use Attribute Positions Az Placemertt Sites:

Area

Attribute s o use: Select Attribute:

Bitrap -

Board

Component elEte

Copper

D?mens?on . Snap Distance:

Dimension Units

Doc Shape Grid Step Multiplier: |4 El:

Report Symbal
Error
Layer
Mounting Hole
Tet
Qrigin
Pad
Star Point
Template
Testpaink
Text
Track
Wariant
Via
Wire
General
Coordinate System
Marning
g Placement Sites

With the PCB design, when moving an item, the option Toggle Placement Sites
is available from the shortcut menu.

The Attribute Positions act like extra grid points and the cursor will snap to
these.

DXF Import - Placement Sites

When importing into a PCB design, it is possible to generate Placement Sites
from ‘crosses in the DXF data. Placement Sites are attribute positionsin the
design, that can be used to 'snap' Components onto particular locations on the
board.
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Units ™ Use Map File

o Imperial: |thou -

™ Metric: | |
Shape ltems

DXF Layer Transfer | tem Type Layer | Cutouts Laver |

i} I~ Doc Shape Alignmert

ALIGMMEMT Id Doc Shape Alignment

_BOARD I~ Doc Shape  Board

_THROUGH_BOARD Id Doc Shape Alignment

_ToOP_SIDE_ = Doc Shape Alignment [
+ Cutouts on Separate DF Layers ¢ Use DixF Cutouts v Placement Sites Settings...

] Cancel

Teut ltems DXF Import - Placement Site Settings r5_<
DXF Layer Transfer | Layer [ —
a I Alignmert Layer Mame: | Alignment j (o] 4 |
ALIGHNMENT Aligrmert
“BOARD g Elogrd Attribute Mame: | Align j Cancel
_THROUGH_BOARD_ 2 Alignment
TOP SIDE v Alignment L]

If the Placement Sites checkbox isticked, the design will be examined after
import and any crosses (two single segment shapes of the same size that cross at
90 degreesto each other) will be marked with the specified attribute position at
the point the lines cross. The Attribute name and Layer Name are specified in

the Settings dialog.

_|_
+ o+

|

——

The layer to be checked for crosses, and the attribute name to use, are specified
on the Placement Site Settings dialog. The attribute used should be added to the
list of Placement Site attributesin the Design Settings dialog.
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Plane Isolation on a Track

For atrack on the same net as poured copper or a powerplane, you can specify if
itisisolated or not, in asimilar way to pads. This overrides the Technology
option. Thisis on a per-instance basis for track. The Avoid Same Net option is
for all instance.

Use the Properties dialog for a selected Track. Y ou have the choice of Default,
I solated and Not | solated.

Properties: Track - Track @

Segment  Track ]Net ] Met Attributes]

Start Or: LGB
End On: LI5S

Layer: |T0p j

Same Met Plane: | EEED -
D efault

|zolated
Mot |zolated

Length: (500 egments Locked

Selected Segmen

Drawing Drill Holes

Y ou can choose to always draw drill holes, even when the layer classes have
turned them off. This means that you can see the holes whil e designing, without
changing the layer classes.

Thisis available from the Options dialog and Display page as Draw Drill Holes.
Y ou can choose Never, By Layer Class and Always

LI UL Ly

Draw Diill Holes | PIETE =
) Mever
I Draw Imphied Jund By Layer Clazs

Always

Iv Step Orthogonal FUE Connechions

I Highlight Tracks Using Stipe

Shiw Sirmnlated TroeTune Fants [T Sealel

The Draw Drill Holes preference is only relevant to designs which can contain
drill holes (e.g. PCB). It only affects drawing to the screen and not post
processing. Redrawing speeds may be dightly enhanced by turning off drill
holes (Never). The default isto draw drill holes when a displayed layer has a
class with drill holes shown (By Layer Class). Y ou can aso choose to aways
draw drill holes when a pad is drawn (Always).

Import Design Data/Export DXF in PCB Profile

From within the Import Design Data option on the File menu and while editing
PCB Profiles, you can now import DXF filesinto PCB profiles. This
information can also be saved in the Profilefiles.



Pulsonix V4.0 Update 79

‘Where used’ Indicator

The ‘where used’ indicator has been changed to make it more obvious. Within
the Reports, the Drill Table and Technology, a ‘Y’ is used to imply used/true,
this has changed from an 'X' used previoudly.

Plated
A

4 [symbol  |symt
Found
Found
Found
Feouncd

P

b
b
W
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Colour Dialog Changes

From within the Colour s dialog and on the L ayer s page there is a new option on
the shortcut menu. Apply to this side will allow you to apply the Displayed and
Selectable settings to all pagesin the Colour dialog.

Colours - Layers

L
£ T?::l:.: Layer Displayed | Selectable | True Width | Colour |

Elec Shapes Wires Top ~ v =

Doc Shapes Silkscreen Top ~ ¥ =

Pads Solder Mazk Top v v &

Vias Paste Mask Top v v &
Fin Mames I 1 = —

;ft):butes Top ¥ Apply ta entire Row

Highlights ey Plare p

Others Plane 3

Mets Battom v

Sketch Track

A new option on the I nsert menu allows you to very quickly add a PCB track
following a particular path. Y ou sketch in arough track path and it is converted
to atidy track that is as close as possible to the sketch, but avoids producing

errors.
3 jj N
0
\

Thetrack is drawn in after selecting When the track path has been
Insert Sketch Track. drawn, the modetidiesit up and
optionally adds mitred corners.

<+
o
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Shortcut menu options

While using the Sketch mode, from the shortcut menu you can change the
options available.

Change Style 5

Change Default Yia Style

Change MNet Fz
9% Mark Net H

End Track on Yia W

Use Any Layer
z‘ Sketch On Grid

ZI Mitre Result

Paint To Point

|

z‘ Show Connection o Net
ZI Show Finish Markers
z‘ Allow Join Mets

Ty

Change Grid 3
=¥ LF _ETF LK

Use Any Layer allows you to sketch atrack path which can be routed on any
track layer, the current layer is used if possible, but vias can be added as
required. Otherwise, the tracks will stay on the layers they were sketched on.

Sketch On Grid controlsif the sketch isto be completely free hand or gridded
(using the Track Grid).

The Mitre Result option causes the resulting track path to be mitred using the
Auto Mitretool and the parameters defined.

Rather than sketching a rough continuous path, the Point To Point mode allows
you to define a more exact path. A track is drawn between the first point (using a
mouse click) and the next selected point (also on a mouse click).

The shortcut menu switches are reflected on the Options dialog, Edit Track
page under Sketch Track.

v MITe Fesul

[v Show Track Length Lirnits ™ Use Any Li

Legal: | [ Use Grid'
llegal: - Auto Correct Tre

v Show limit shape W' Mitre Rizsu
I Shaw limit text
Text Screen Height
175.0
(] 8 | Cancel |

The most effective way to use this mode is to point and click, the click will
immediately enable the tidy function. Click at the next point required and
another tidy will be done. This process will give you better overall resullts.
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Auto Correct Track

A new option on the shortcut menu when editing tracks, Auto Correct Track,
allows you to correct a PCB track that isin error. It will automatically move and
change the layer of the track segmentsto avoid obstacles. Y ou can use the Auto
Correct Track option in the Options dialog under Edit Track to decide whether
the result isto be mitred or not.

show Track Length Limits ™ Use Any Layer

18k | I~ Use Grid When Sketching
al: - Auto Corect Track

Show limit shape W Mitre Result

Shiowy lirnit text

Apply Layout Pattern

There isanew option on Tools menu (in PCB) to take the layout pattern
(Component positions and tracks paths between Components) from a set of
Components and apply it to a different set of Components.

Recommended Uses

Thisoption isideal for repetitive circuits such as RGB drivers for example,
where one ‘channel’ is defined, placed and routed. Then the other two channels
are ‘copied’ using this tool.

It isalso useful where you have a previous layout defined and wish to apply that
circuit to the current design. This type of circuit may be particularly EMC or
high-speed sensitive where the layout is critical. It may also be that because of
compliance testing, the circuit has been approved and hence the layout pattern
must be maintained.

How To Apply A Layout Pattern

If you wish to apply the pattern to a particular set of Components, first select
them in the design (they must be fully selected using the Shift key), or select
them in the Component bin. Y ou do not need to do thisif they are al in a named
group. Note: You can use the Find Bar to easily select a set of Components
with a common name stem, or sharing a common attribute value. Also, you can
use the Cross Probe option to select the Components to apply the patternto in
the schematic design. For example, selecting a block symbol in the schematic
will find all Componentsin the block and select them in the PCB design or
Component bin.

The Apply Layout Pattern dialog is displayed.
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Apply Layout Pattern @

T ake Pattern From

" Selected Componerts

" Group: | J
~
" PCE File: |diff pairs.pch j
Folder: |E'\F'rnductmn Browse
Apply Pattern Ta:
Al Components " Selected Components
e iy
* Group: |D\splay Channel ﬂ

v Report Matches

Apply Pattern Cancel |

The dialog allows you to specify where to get the pattern from and which
Componentsto apply it to.

Thisincludes ability to take pattern from a different PCB design, which alows
you to save patternsto PCB files for use later.

Take Pattern From

Choose where to find the completed Components which define the layout pattern
(Component positions and track paths) to be used.

Selected Components - Copy the pattern from the selected placed
Components.

Clipboard - Copy the pattern from the Components that have been
copied to the clipboard. Thisis agood way to copy the pattern from a
set of Componentsin another design.

Group - Copy the pattern from the Components in the same design that
are in anamed group.

PCB File - Copy the pattern from all the Componentsin an external
design file. Once you have placed and routed a common block of
Components, you can use copy and paste to place a copy of this pattern
into a separate design. These layout pattern designs can then be saved in
the a directory to form alibrary of common layout patterns.

Use the dropdown list to select a pattern file from the directory shown,
or use the Browse button to change the folder.

Apply Pattern To

Choose which set of Components you wish to apply the layout pattern to.

All Components - Apply the pattern to all Componentsin the design.
Use this when you are creating a PCB design that is very similar to an
already completed design.
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e  Selected Components - Apply the pattern to the selected placed
Componentsin the design.

e  All Componentsin Bin - Apply the changes to the Components in the
bin.

e  Selected Components|n Bin - Apply the changes to the Components
in the bin that have been selected. Thisis only available if more than
one Component has been selected in the bin list.

e  Group - Apply the pattern to the Components in the chosen group.

Apply Pattern

Once the pattern has been established, the Apply Pattern button is used to apply
the layout pattern from one set of Components to the other. The method will
attempt to match as many Components as possibl e between the two sets using
part names, pin counts, similar nets etc. Any Components not matched will be
left in their previous position.

Any tracks between the Components that are having the pattern applied will be
removed prior to the operation. Tracks from these Components to other
Components not involved will be unrouted, ready to be re-routed by hand after
the pattern has been applied.

Each Component will be moved to the location of its matched Component in the
layout pattern. The repositioned Components and their new track paths will be
left selected after the operation. This makes it easy to use the move option to
position them.

If you do not like the result, use Undo to revert back to the previous placement
and routing pattern.

Fatten/Neck Tracks

There isanew option on the Tools menu and the shortcut menu and is used to
fatten (neck) tracks. Where possible, this will work from the default track width
to the alternative track width, and neck tracksif needed to avoid errors. The
option swaps the track back to minimum width and then fattens where it can and
remain legal.

Two options provided on the Tools menu are Fatten/Neck All Tracks and

Fatten/Neck Selection. The latter only acts on the selected track segmentsand is
also available from the shortcut menu when atrack segment is selected.
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The track must have a net class defined for it as well as Values for the Default
and Alternative track widths. These values are edited in the Net Class option on

the Technology dialog.
Technology - Nets - Net Classes
Skyles
Pad styles Name Type | Def.Track | AR Track | Fatlleck |  via |
Track Styles | |HE Signal  Signal (3)  Signal (12)  <Default= Yia (40)
Line Styles iPower Powver  Power (251 Powwer (500 =Default= “ia (507
Text Styles | | Signal Signial  Signal (81 Signal (120 =Defautt=  ia (400
Hatch Styles | |Thermal Rules ‘Power  Signal () Signal (120 =Default= “ia (40)

Rules
Spacing Rules

The Fatten and Neck track options will work but looking at the thickness of the
Track Style used in the Net Class for that net, and then comparing with the
‘other’ style. If it is thicker, then it fattens up to it. It is normal to be initially
using the Def. Track style and to fatten up to the Alt. Track style but either way
will work.

To avoid the option adding really short segments of track length, thereisa
minimum necked or fattened track length field to add a value to. The default
value <Default> is set to 4 times the 'fat' track width, but you can enter an
absolute value for thison a Net Class.

RF Design - Spirals

As part of the increasing support for RF designers, you can now use Pulsonix to
insert a copper or track spirals (and breakoutsin footprints).

Insert Spiral isanew option available on the Insert menu. This feature can be
used for designing spiral inductors and planar transformers.

e [ |
o0 u
When adding the spiral, various parameters allow you to control its shape.
Insert Track Spiral rg|
Met  |Diff2 -
Layer: |Top -
Style:  [Signal (12) =]
width: [12.0

Spiral Dimensions

Gap: 8.0 Num aof Turns: g .
R00.0 Azpect Ratio:  |1.000000

Inner Width:

I¥ Concentric Comers  Comer Radius: [256.0

Ok | Cancel |
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Select the Net to connect the spiral to. For tracks you must select an existing net,
but Copper does not have to be on a net.

The Layer box isused to select the layer to place the spiral on.

Styleis used to select the track/copper Style of the spiral. Y ou can also type a
Width.

The Spiral Dimensions

Inner Width

Corner
Radius

The spiral always begins at the inner right side and ends at the outer right side
(but you can rotate or mirror it later).

The Gap is the distance between each turn of the spiral excluding the segments
Widths.

The Num of Turnsisthe number of complete loops of the spiral.
The Inner Width is the distance across the inner void of the spiral.

The Aspect Ratio allows you to create rectangular spirals and is the ratio of
Height / Width. So an Aspect Ratio > 1.0 gives atall spiral, and < 1.0 givesa
Wide spiral.

The Corner Radiusistheinitial inner radius of the corners of the spiral.

Concentric Cornersgives you tight corners which are properly nested,
increasing in radius as the number of turnsincreases. Otherwise the corners are
fixed at the Corner Radius.

The Circular option fixes Concentric Cornerson, and the Corner Radiusto
be half the Width plusthe Inner Width. This has the effect of giving near
circular spirals. A zero Corner Radius and not Concentric Cornerswill give
yOu square corners.

Sguare Ratic = 1.0 Ratic = 2. Ratio = 0.5

Not Concentric

Concentric (i

Circular
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Note: Spirals are added normal track and copper, to modify, you should use
delete and then add another one.

Auto Router Changes

Use of DO Files

For users who have the autorouter option, you can now use any existing DO files
with the new autorouter. DO files are ASCII command files that can be used to
drive the autorouter. These files originate and follow the Specctra auto router
format. Thisfile contains alist of route, cost and rule commands which defines
the strategy to use.

" Basic Strateqy %

| Mo File Selected

Costs,..
Rules...
Use Defaulks

Grids. ..

Tracks

hige !

Spacings. ..
W Use Minimum Width

I Lock Existing
[ Lock Mew

¥ Caonwvert Breakauts To Tracks

I Load Results After Each Pass

Route | Close | Cancel |

The command file is selected by either typing the name of the file or using the
File Browser to locate thefile. A list of available commands and their syntax
can be found in the Pulsonix online help pages.

Auto Route Selected Nets

When using the Auto Route> Browse Nets and Route Selected options, you
can now specify whether the Router Parametersdialog is displayed (and acted
on). This option is available from the Options dialog under I nteraction.

| SIS

¥ 2t Poured
[ Pour On Add

Route Selected Nets
™ Display Strateqy Dialog



Pulsonix V4.0 Update 87

Auto Place Changes
The Autoplace option has been enhanced.
e You can now choose to place Componentsin a named group.
e You can now placeto any selected or named areain the design.

e You can now place Components around any, selected or named board
outline or named areain the design.

e You can now place around the board outline using this dialog.

This section of the dialog allows you to choose which Components are to be
considered for placement, and where you want them to go. These buttons can be
used in various combinations, enabling you to carry out complex placement
operations in 'stages' to produce the desired results.

Auto Place All 3
Components To Place ‘where Ta Place
- I Iv From Bin [™ Component Bin
[~ Selected Only [ Boad [
W Area

™ Include Locked Components
v b
|Displa_l,l Channel j

|Mem0ry j

¥ Place Around The Outside
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Place Around Board From Bin

If any Components are selected in the bin, the Place Around Board option
available on the shortcut menu will only place the selected Components around
the board. If nothing is selected it will place al the Componentsin the bin.

|
| o
RS- Floating

Docking
Auto Hide
Hide

Add to Bin
Delete from Bin

Ernpky Bin

M: Place Around Board From Bin

world View W
Design Browser o]

Part Browser

g1 DRC Errors Browser

Find Bar Chrl+F

Layers Bar Chrl+L

Options dialog change in Version 4.0 Build 2569

A new switch, Check Poured Copper inthe Options dialog on the Online
DRC page has been added to allow you to force online DRC checking to ignore

poured copper.
Options - Online DRC
Display
Edit Track
Edit Shape W Continuous — [Avaids errars during some
File Extensions
Find v OnDrop [Check changed data afte
aeneral [v Check Attached Tracks & Wires C
Interaction
Mave [~ After Edit  [Check item after having it
g Online DRC
Warnings Iv Add Error Marker [to show first error)
[v Check Poured Copper

Use this when adding tracks that will be routed into a poured copper shape. This
will stop the continuous track to copper errors being displayed. Re-pour the
copper after the track has been added to clear the copper around the track.
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Chapter 5. New Cost Options

High Speed Option

Interactive Differential Pair Routing

To aid the design of high speed circuits, you can define Differential Pair Rules
in the design (at both Schematic and PCB stages). The interactive Differential
Pair Routing feature is available in the PCB design editor.

) O 000

o Q0
rgxw il
o/ . E
0 0
A Differential Pair consists of two pairs of pins on two different nets which
should be routed together as close as possible. It is possible to define such pairs
in the Technology dialog under Differential Pairs. The pair may have rules
associated with them which define how close the tracks should be and how much
they are allowed to differ in length. Once thisis defined, a special manual
routing mode can be used to route the two track paths together. Paired track
sections are locked together using the spacing rules gap. Whilst paired,

subsequent editing of the tracks will keep them locked together using the
functionality provided.

Differential Pair Rules

The spacing and length rules are defined in the Technology dialog. The spacing
is either defined explicitly, or istaken from the Spacing Rule appropriate to the
two nets. Length rules, if defined, can be checked as part of the Design Rule
Checking.
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If the two potential differential pair nets are selected when the Technology dialog
is opened, these net names will be entered directly as pre-selected in the
Differential Pairs dialog when the New (Pairs) button is used.

Differential Pin Pair X

First Pin Pair

Met: |RCO_DE

Pin: [ PL4.19

Fin: |U12.17

Second Fin Pair

Net: |RCO_D7

Pin: [ pLe.20

Pin: |U1z2.2

Mimirmum Gap: a

T ] e
L L L L

Mirirmum % Paired: 30

Maximum Length Difference: 250

For each pair you provide:
e  Thenet and pair of pinsfor the first master pin pair
e  Thenet and pair of pinsfor the second pin pair
e  Theminimum gap allowed between the tracks
e  Theminimum percentage of how much the tracks are paired

e  Themaximum allowed track length difference between the pairs

Defining a Differential Pair

A Differentia Pair is defined in the Technology dialog under Differential Pairs.

A Differentia Pair requirestwo pairs of pins on two different nets. In thisdialog
you can define these two pin pairs by firstly selecting a net. This will
automatically select the first two pinsin this net. It will normally be the case that
the net only has two pins, otherwise you should ensure that the correct two pins
are selected. Repeat this for the second pin pair.

Technology - Rules - Differential Pairs

Styles
i Pad Styles Pad | Pad | Pad | Pad | Min Gap | Min % Paired Max Length Diff
Track Styles UGG |Us6 |USS (UGS |10.0 50.00 2000
Line Styles
R

Y ou can optionally define rules for this pair.
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The Minimum Gap is the minimum distance the pair of tracks can be. Thiscan
be less than the normal spacing rules for these nets (which would otherwise be
the value used).

The Minimum % Paired isarule which is checked by the design rules checker
(under Nets, Differential Pairs). It ensures that of the total length of the two
Paired tracks, the minimum % value defined for the proximity with each other is
obeyed. If 80% is defined, then 80% of the track length must be within the
minimum spacking rule.

The Maximum Length Difference is the maximum the two track paths are
allowed to differ in length.

Routing a Differential Pair

Thisisthe process of routing a differential pair track pair:

» Torouteadifferential pair

1. Begin by routing from one of the pinsin the set (double click on the net),
thiswill be the Master net. Normally you would create a small stub to
start the route then enable the differential pair mode.

000 QOO0

Q
’—‘—‘0
0
R P
00
2. Fromthe shortcut menu, use the Start Differential Pairing mode

ST,

Change Net Fz2

|: STt Mark Net H
o o o | ( “hange Default Via Style

End Track On 3

‘m Start Differential Pairing

Start Track Hugging

Editing Cptions 3

Q
’—‘—‘ o]
hange Segments »
o - |
Online DRC !
@ Display Clearance
Q
0

Push Tracks

Change Grid ]

3. Youwill seethat aclonetrack appears parallel to the track you are
routing. Thisisthe track on the opposite paired net and will be spaced
using the spacing rule defined or the Min. Gap rule.
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4. Eachtrack pair has amaster track and a clone. Only the master track can
be modified directly, the clone is ssimply updated to match the master.

5. Continue routing in the normal way adding corners as required. The
clone will follow the master track in shape.

00O @00

o
0
O
L&
Q
00
6. Onthe shortcut menu use the End Differential Pairing command to
stop the pairing (the Complete Track command also ends the pairing).

Cancel Add Track

Exit This Made
_ Finish Here .
Cutput  Windoy X Type Coordinate... =
KOT® B || &8 Tweoffst.. Shift+= E
= | | FinshOnvia I

Complete As Track

Change Laver L
Change Style 5
Change Met Fz
STE Mark Met ‘N
Change Default Wia Style —
_— End Track On rH—
o o m End Differential Pairing
- Editing Options v
Change Segments 3
Online DRC §

Display Clearance

r-a Change Grid 3
~ )

7. Finishthe track by editing the remaining connection in the usual way.

_|Fo
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8. Complete the pair by routing the connections at the end of the ‘cone’
track.

9. This paired tracking is now ‘locked’ together until impaired.

Remove Differential Pair Routing

A paired section of track (or a selected part of it) can be unpaired using the
shortcut menu command Remove Differential Pairing whilst in select mode.

Y ou can create any humber of paired sections of track along the path but you
must complete the gaps manually.

Add Differential Pair Routing

An additional option is also available for the addition of differential pair routing
— Add Differential Pair Routing.

The process of using thisisto route the first paired net, then to select it and from
the shortcut menu select Add Differential Pair Routing. An exact copy of the
first track will appear parallel to it using the spacing rules distance or rules
distance defined. As before you would now edit each of the remaining
connections to complete the routing on the clone.

Differential Pair Routing Colours

Y ou can draw the master and clone pairs in different colours (using two entries
in the Colour s dialog and Highlights page).
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Colours - Highlights

I}?:;: Name Displayed | Colour |
Elec Shapes Eelstion
Doc Shapes Highlight
Pads Marked ket
. Grine bRC —
Text Clearances
Aktributes Test Points (Top) ~ -
& Test Points (Bottom) I
Cthare Test Pairtz (&1 ~
Mets Component Pad 1 I
Unconnected Pads I
Unfinished I
Yariarts I
Mot Fitted ~
Differential Pair Master I
Differertial Psir Clone I
DRC Dialog

The DRC dialog can be used to check Differential Pairs using rules defined in
the Technology, thisis available as a Nets check.

IHing v Mets

Jpper ¥ Single Fin MNets
Templates Iv Met Connectivity
ale Testpoints Iv Unfinished Track
‘robe Points v Track Layer

Pad W Track width
mmal Pad W ia Size

Length ¥ Track Length

: Iv Connection Length
1 Component ¥ Connection Viaz
iff ¥ Pin Order

‘ad Land v

The checker will report an error if:

The percentage of paired track length to the total track length isless
than the minimum defined in the technology.

The maximum total track length of the pairsis less than the max defined
in the Technology.

The tracks keep the specified distance apart.

A sample DRC error report might look like this:

Differential Pair Length Difference (DPL) at (3400.0
3375.0) on Layer "Top Electrical".

Differential Pair Paired Length (DPP) at (3400.0
3375.0) on Layer "Top Electrical".

Tot al :
1 Differential Pair Length Difference (DPL)
1 Differential Pair Paired Length (DPP)
Nunmber of errors found : 2
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Interactive Net Length Indicators

A new interactive High Speed feature has been added to Pulsonix. This allows
you to define length rules (in both the Schematic and PCB Designs. If defined in
the Schematic, these rules are translated into the PCB) and then for the
interactive track editing facility to display the rules as restriction boundaries.

If thereisaTrack Length rule on the Net Class for the track being added or
edited, or if the track is part of apin network, then a shapeis drawn indicating
how far the track can be extended and still be within the total net (or pin
network) rule. Thisis defined on the Net Class dialog under the Rulestab and
Track Length Min: and Max:

Edit Net Class 3
Mame: |Signal
Type: |Signal ﬂ
St_l,lles] Routing  Rules ]Attributes]
Track Width
Mir: |'ID Ma: |2U
“ia Diamneter
Min: |45 Maw |<Unrestricted>
Track Length
Min: [1000 Max: |2000

Separate shapes are drawn to indicate minimum and maximum net length rules.

o —O 0

0 72?
3§ e

Thelarge oval areashowsthelength  The small oval area shows that
of the track is within the minimum the maximum length rule has
track length set. been exceeded.

The colours for the L egal and Illegal track lengths can be defined in the Options
dialog under Edit Track.
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—% Show Track Length Limits — [~ Use &ny Layer
Lagal — I”" Use Grid When Sketching

llegal: _lvl —&uto Comect Track

V' Show limit shape ' Mire Flesul

IV Show limit test
Test Screen Height
|1 5.0

Track Length Limits

Aswell asthe visual indicators for Legal and Illegal values, the rule values used
can also be displayed. Using the Show Limit Text check box, the text value can
be displayed. Again, thisis defined in the Options dialog under the Edit Track
tab.

—Iv Show Track Length Limitz —
legst -

lllegal: ] |-.|

v Show limit shape

v Shows limit text
’*Text Screen Height

|15.D

The Text Screen Height box allows you to define atext height that will be
suitable when viewed. This value isthe real screen height and is not related to
the design text sizes.

Serpentine Routing

Another new High Speed feature for balancing the length of high speed netsis
the insertion of track ‘length’ without introducing spacing errors. This is
commonly known as Ser pentine Routing.

Y ou can select atrack segment (or segments) and run the Ser pentine Routing
command from the shortcut menu which prompts for the serpentine parameters.
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Parameters are defined for the amplitude and separation of each loop. You can
al so define the minimum number of loop cycles to insert, and also the amount of
additional length required (otherwise it will do as much as possible).

Serpentine Routing |E|

Max Amplitude: W
Min Amplitude: ,?
Separation: ,F
Min Mumnber OF Cycles: ’ﬁ

Additional Length: [V ’W

Serpenting Cancel

Y ou can define two amplitudes that it can use to automatically reduce the
amplitude to avoid obstacles, shown below.

o

The serpentine parameters can be defined in the Net Class dialog, these values
are used to prime the dialog. Net Class net and connection rules will be applied
to prime the dialog with the required amount of additional track.

x Amplitude

yue
Min Amplitude

Separation One Cycle

If Additional Length is required this can also be defined. If enabled, the
serpentine routing option will stop once this length has been exceeded, otherwise
the whole of the selected segments will be considered for serpentine routing. If a
track minimum length rule has been defined on the Net Class, then the dialog
will be primed with the Additional Length required to satisfy thisrule.
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From the shortcut menu, for a selected track the Remove Ser pentine feature can
be used to remove a selected section of serpentine routing. It can also be used to
remove all serpentine routing from the design.

Also on the shortcut menu is the Reduce Ser pentine Routing feature to reduce a
selected section of serpentine routing by one 'loop'. This enables it to be easily
trimmed to the correct length without interactively editing the track.

Embedded Component Technology

Technology Overview

New functionality has been added to Pulsonix to support the addition of
embedded Components such as printed resistors, etched resistors, embedded
capacitors and RF Components.

Some manufacturing technol ogies allow you to place and embed Componentsin
the layer stack within the board. This technology allows much more efficient use
of space, but requires additional featuresin the CAD system to enable this.

In a conventional PCB design, Components can only be added to the Top or
Bottom sides of the board. A conventional footprint will have abody whichis
placed above the surface of the board and pads which fit onto or through the
board. Y ou would normally have the following items in a footprint definition: a
silkscreen outline which is associated with the top side (mirrored to the bottom
when the Component is placed on the bottom); a placement area which
represents the space needed to accommodate the body of the Component and is
either through the board, or just on the top (and mirrored when on the bottom);
pads (though-hole or surface mount); resist shapes, which are often generated
from the oversized pad shapes.

In a conventional technology, you would define Silkscreen, Resist and
Placement non-electrical layers which are associated with the Top and Bottom
electrical layers.

Embedded Components may not have a body like conventional Components, the
functionality of the Component is built into the board, using copper shapes and
perhaps resistive or capacitive materials which are applied to the board during
manufacture. There are many different types of embedded Component, but they
all have common requirements to enable them to be added to a design.

With embedded Components you may want to place pads and copper shapes on
inner layers and create resist or coating shapes on layers which are embedded in
the board stack. When you change the layer of such a Component, you would
want all the associated shapes to follow the pads.

In asimilar way to the conventional technology, you can create additional non-
electrical layers which are associated with an inner electrical layer. Y ou can also
define an inner layer to be one which embedded Components are allowed to be
placed on. For embedded Components to work correctly it is essential to define
the design technology correctly before you begin to define the footprints.
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If you are using embedded Components, it is likely that you may &l so want to
use blind or buried vias which are only partly drilled through the board. Y ou can
do this by defining layer spans which define the spans which can be drilled.

Blind Via

)
H

Embecided Resistor Component

==

\

Capacitive Layer Through Via

Bottom

Printed Resistors

A printed resistor consists of two pads, connected by resistive material.
Depending on the manufacturing method, a resist mask or encapsulating coating
may also be required. The technology would therefore Track
reguire an electrical layer with associated non-electrical
layers for the resistive material, resist and coating
shapes. If you wanted to place these embedded resistors
on electrical inner layer 1 you would first define this
layer as one which Can Have Associated Layersand
as one which can Allow Components. Then create the
appropriate non-electrical layers, and Associate them
with the inner layer. It would be appropriate to define
the layer class for these non-electrical layers as
Essential For M anufacture, this would prevent the
Component from being added to electrical layers which
do not have these associated layers present. Using this
technology, afootprint can be created with the
appropriate shapes. This footprint should be marked as
an Embedded Component (on Save To Library), thistellsthe systemthat it is
afootprint which can be placed on inner layers. If more than one set of
appropriately defined layers exist, Change Layer can be used to move the
footprint through the layer stack.

Resistive Resist
Material
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Planar Converter

A second example of an embedded Component shows a planar converter.

Pads

&

Copper Spirals Component Via

This Component exists on the outer layers and may have a physical body applied
to the outer layers. However, part of the footprint consists of copper spirals
which are connected by a Component Via, effectively joining the two footprint
pads. Although the pads are joined we would want to connect them to different
nets. We can do this because it is possible to mark the copper spirals and
Component Via as not checked (using Propertiesin the footprint’s Component
Via entry).

A Component Viaisafixed part of afootprint, but unlike a pad or mounting
hole, it does not have a pin number and it exists on alayer span, like a normal
routing via. If we defined this footprint but did not mark it as embedded,
mirroring the Component would not swap the inner electrical layers. By defining
the footprint as embedded, you can mirror the Component and all the inner
layers will swap as expected.

Overview of Process

To use embedded Components you must follow this process:

e  Edit or create the Technology file that you wish to use. Thiswill be
used for the design and to create the footprint.

e AddLayersand Layer Classesto support embedded component
technology. For layersthat are critical to the final manufacturing
process, select the Essential For M anufacturing check box in Layers
Classes.

e AddInner Electrical layersand allow Associated Layers. Also enable
the electrical layer to Allow Components (embedded Components).

e AddInner non-electrical layersto support the embedded component
manufacturing process.

e  Create the footprint and save it using the Embedded Component check
box on the Saveto Library dialog.
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Application of new functionality

To enable this new functionality, Pulsonix V4.0 has been modified in particular
areas.

Layers dialog

Changes have been made to the L ayer s dialog grid to support the addition of
inner layer ‘sets’. Pulsonix already has <Top Side> and <Bottom Side> |ayer
sets, and you can now add <Inner> layer sets.

Hame Associated Layer Class Side | Bias | Het | Material
‘Wires Top [iire Link Top Mane
Silk=creen Top Silkscreen Tap Mang
Top Electrical Top H
Solder Mask Top Solder Mask Top Mone
Paste Mask Top Paste Mask Tap Mane
b4 Pin Mames Mon-Electrical  :Top Mane
N Resistor Costing Coating Inner  Mone
Resistor Pad Resist  [Resist Inner  Mone
W [Resistor Electrical Inmer iMone
o Resistor Material Resistar Inner  Mone
Y |Inner Copper 2 Electrical Inner  (Mone
Capacitor Electrical Inmer  iMone
Capacitor Material Capacitor Inmer  :Mone
Inner Copper 4 Electrical Inner  (Mone
Bottom Electrical Baottom %
Silkzcreen Bottom Silkscreen Bottom :Mone
Solder Mask Bottom  [Solder Mask Bottom Mone
Paste Mazk Bottom Paste Mask Bottom Mone
Wires Bottom 1#uire Link Bottom | Mone
Documentation Documentation Ione

The Layer Names column has been split into two columns - Name and
Associated Layer. The second column is used to hold names of layers that are
‘associated’ with alayer set. So for example, a Top layer might have associated
with it, Top Silkscreen, Top Paste, Top Wire etc.

Dark horizontal lines have been added to split the rowsinto groups of layers
associated with the same layer set.

| RESIETOr EleCTHICE INREE— {MOnE
hd Resistar Material Resistar Inner :Mone
Y [Inner Copper 2 Electrical Inner  :Mone
Capacitar Electrical Inner  :Mone
Capacitor Materizl Capacitor InRer :Mone

The Side column is now read only and does not allow changes to be edited
directly init. Instead you should using the Edit button and dialog.

Cells which are considered to be not relevant or read-only are greyed out.

Within the dialog, changing order of rowsis restricted to reduce chance of
invalid situations.

The number of electrical layers are shown at the bottom of the page.
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| 1]
Mumber of Electrical Layers: IB

The Edit Layer dialog has been changed, it now supports associated layers.
Restrictions are now imposed to what you can change based on layer type.

Edit Layer 3

Marne: IHesistor I aterial

LClazs: IHesistor j NewCIass...l

Tupe: IW
— Layer Azzociation:
Aszsociated With: |<F|esist0r> j
side: [oner

r Electrical D etails:

Rauting Bias: |N0ne j

Fower Plane Met:
| [

r— Construction Details:

M aterial: I | |

Thickness: ID.D Embedding: INone vl

ok | Cancel |

Y ou can now set up an inner electrical layer to have associated non-electrical
layers (using Associated With:). Non-electrical layers can be put on an inner
layer. Theinner layer set isthe name of the inner electrical layer in angled
brackets e.g. <inner 4>.

Y ou can mark which layer sets you can place Components on by using a check
box on the electrical layer — Allow Components. Y ou can also mark whether the
Component must be mirrored on that layer set.

Layer Association:

Side: IInner - l

[~ Allow Components [ Minor Components

The ability has been added so you can select Add M aterial and Add L ayer
Classes directly from the edit layer dialog.

The Layer Class dialog has been changed for easier use. An Essential For
Manufactur e checkbox has been added for non-elect layer classes. Checking
this box means that any items in the footprint on alayer using this class are
essential for the manufacture of the Component. Y ou will not be able to add this
Component to a design that does not have the appropriate layers.
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Edit Layer Class X

Clazs Mame: |F|esist0r

Layer Type:  |Mon-Electical -
DOverzize When Plotting: (0.0

Pad Types:

Pad Condition:

[V Essential For Manufacture

in Undersized Pad: |0.0

Areas

™ Component Pads ™ Surface Mount ™ Component

o Thoowodl.

Thisis needed as you should not be able to add a embedded resistor that has its
resistive material etch outline defined, on any layer in the design that does not
also have an associated layer for the etch outline to live on.

oo

The Embedding drop-down allows you to specify the direction of any embedded
layers with the layer directly above or below it. Thisis used as reference for
manufacturers and is not directly used in Pulsonix.

Construction Details:

Material: | j Mew ...
Thickness: 0.0 Embedding: |IERE -
[Mone ]
ak. |

Footprints for Embedded Components

Embedded footprints can be defined in the footprint editor with pads and shapes
etc. on inner layers. Footprints can be marked as Embedded Component when
using the Symbol name dialog or when adding it to the library.

Sawve To Library

Library: |User.pf| i "C:\Program Filest. .. \PulsonixiU serLibraries”] ﬂ oK |

|Embedded Res

Mame;

Cancel

™ Create a new part using this footprint

Insert Component

When adding a embedded Component to a design, it will try to place the device
on the top most layer used in the footprint. An embedded Component in a PCB
design will show its layer on the status bar. If the layersit was defined on don't
exist in the design, it will be placed on the top most layer set that contains all the
essential layersusedinit.

Using Change Layer

Y ou can select an embedded Component and use the Change Layer option to
setitslayer inthe design. Mirror will not be available asamirror is
automatically performed when changing layersto alayer that is marked to
Mirror Components.
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Y ou cannot change an embedded Component to alayer set that does not have an
associated essential layer to place its critical items on. Copper and Pads are
assumed to be essential.

Component Vias

Y ou can now add Component Viasto footprints. These can be added to any
footprint, not just embedded Components. These can have the flag No spacing
check within footprint set so that they can join two pads (for a embedded
resistor viafor example).

Properties: Component Via - Component Via @

Component Yia l Component Yia Attributes]

Position: 58.8- 56.3- I~ Locked

Angle: oo
Layer Span: |<Thr0ugh Holex» j
Pad Style:
Mame:  |PadStylel =

width: 1.5+ Shape: |Found -
Doill: 0.8+

IV Plated

Power Plane Connection: Default -

¥ MNa Spacing Ermars Within Footpring

QK | Cancel | | Help

Properties dialog

Properties of an embedded Component shows if a Component is embedded and
allows you to edit its L ayer instead of its mirror flag. Y ou cannot edit mixed
embedded and normal Components using a multiple selection, you would have
to edit these individually.

Layers Report

The Layers Report will report areference layer for the inner layer side if there
isone. It also reportsif alayer classis essentia for manufacture.

Report Maker

New fields have been added to the Report Maker to support embedded
Components. See above in the General Options sections and Report Maker for
more details.
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Chapter 6. Spice Simulator Changes

Spice Update
For users who have the Pulsonix Spice A/D mixed mode simulator option, there
have been a number of significant changes.

Spice Engine Update

Speed Increase

The Spice ‘engine’ itself has been updated to be significantly faster (between 50-
150% simulation speed improvement depending on the circuit) and more
accurate with convergence improvements.

CircuitSim90 Benchmark Netlists

Of the industry standard CircuitSim90 benchmark netlists (57 in all), Pulsonix
Spice now runs all 57 to the point at which they converge and produce an
accurate result.

Simulation Menu Changes

The simulation menu has been modified and updated to accommodate new
functionality and to improve the usage of existing functionality.

Simulation Tools Output  Window Help Simulation | Tools  Oubput  Window
o T Edr Spice Type... a R &
®
17 Edit Spice Value... F7 3 —
Simulator 4 Simulakor 3
Create SPICE Nefist File ' Create SPICE NetlistFils

Fuun Asynchronous, .,

Insert Fixzed Probe 4 Restart Transient...

Insert Source 3

}ﬁ !'—:1. Inzert Part Using Madel. ..
Mante Catlo 4

Insert Fixed Probe 3
Bias Annotation r—
? Random Probe, .,

Morte Carla 3

Bias Annotation 3

E’ Simulation Parameters. .,

;l ﬂ Extra Simulation Data...
Version 3.1 Simulation menu ]gg

Simulate Design, .. F2

Version 4.0 Simulation menu
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Monte Carlo Menu

The Monte Carlo> Run option has been removed. To support thisthereisan
interface change, it is now just one of 6 sweep and step modes. Thisoption is
also much faster. (for .OP it can be up to 100 times faster!!).

The new Plot Histogram option now uses the Perfor mance Analysisdialog in
the simulator.

! Define Performance Analysis @

Define Curve | Awis/Graph Options | Awis Scales | Awis Labels

Expression

v

Enter an expression that retumns a single value from wavefarm
data. E.g. Mean1[¥OUT] ta obtain the mean of WOUT. Select
Functionz... button to see available functions.

Separate multiple values with '

Available vectors

Edit Filter... Subcircuits: Al

Signal type: Al
“wildcard filter: text
Curve label
I Ok l ’ LCancel ] ’ Help

Monte Carlo Analysis

Tolerance Implementation has changed. Tolerances are now specified using
expressions containing a distribution function. The old methods is still valid and
can be used. This now an extension of the analysislinein netlist.

Step Parameter

Step Parameter has been removed from the Schematic Simulation menu and is
now done using multi-step analysis.

Bias Annotation

On the Bias Annotation> menu, the Insert Bias Current Marker has been
added to annotate the schematic with the results of a DC Operating Point
analysis. This displays the current on the pin, that the markers are attached to.
The values shown on the markers are updated each time you simulate. This has
also been added to the Spice toolbar and Misc. component bar. To support this, a
new Bias Current Marker Part and symbol has been created.
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Run Asynchronous

There isanew option to run simulation in background — Run Asynchronous.
Resulting data can be read into simulator in the future to analyse resuilts.

Restart Transient

New Restart Transient option is used to continue transient simulation to run to
alater stop time.

New Simulator Sub-menu Commands

The Simulator sub-menu has been changed to now allow the control of the
simulator from within Pulsonix. Commands have been added to Abort, Pause
and Resume the simulator.

Simulation | Tools  Output  Window  Help

3 Edit Spice Type. . gogo [y &2 i ¢
THEE Edit Spice value. .. F7
| Simulator >| Simulator Setup, ..

Create SPICE Metlist File 3 g Simulator Command Shell. .
Run Asynchronous. ..
i Abort

Restart Transient. ..
Pause

Insert Source .3 Resurme

I'—Tﬁ_ Insert Part Using Maodel. ..

New Fixed Probes

There are anumber of new fixed probes available on the Fixed Probe sub-menu:
e Inline Current Probe.
e  KeepInline Current.
e BusProbe
e BodePlot Probe
Also, the Keep Voltage and Keep Current probes have been moved into the

Fixed Probe sub-menu.

New Specific Source Devices

Each source type pair (Voltage and Current) now hasits own dialog. The old
Sourcesis renamed to Univer sal.

e ACVoltage Source & AC Current Source
e DC Voltage Source & DC Current Source
e PWL Voltage Source & PWL Current Source
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e Voltage Waveform Generator & Current Waveform Generator

A new menu item, I nsert Sour ce has been added to the Simulation menu.

Random Probe Changes

Probe Arbitrary Expression has been renamed to Add Curve...

New Random Probes have been added for Bus Probe and Perfor mance
Analysis.

The Fourier Probe has been added - Probe Voltage (Quick Fourier), Probe
Voltage (Custom Fourier) and Add Fourier Plot.
Simulation Parameter Dialog Changes

Monte Carlo and M ulti-Step Analysis has been added to all modes on the
Simulation dialog.

Select Simulation Analysis - Transient g|
Transient | A0 | DC | Moise | TF | Options|
Transient Parameters Caee]

Stop Time: |1m EI:
[rata Output

Help

Start Data Output At |0 = Secs.
4 [v Transient
PRINT Step: 20u = Secs. [~ &C

DCS
" QuiputAllData % OutputAtPRINT Step B [l
[ Moize
Monte Carlo and Multi-Step Analysis [ Iransfer Func
™ Enable MultiStep [~ bCoe
|v Optionz

Sweep M odes have been added to AC, DC, Noiseand TF modes. Thisis
enabled through the Define M ulti-Step button once the Enable M ulti-Step
check box has been selected.
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Transient AC ]DE ] Moize ] TF ] Dptions]

Sweep Parameters

Define Multi Step Analysis

Start F T 5 [ Meted
art Frequency: =
& Decade Sweep Made Step Range
Stop Frequency: | 1Meg = . " Device 3
™ Linear

Paints Per Decade: ’m " Parameter ’ﬁ
Mode: Frequency  Define Mode... £ Model Parameter Humber OFf Steps: m

. . " Temperature Step Method
Monte Carlo and Multi-Step Analysiz
" Frequency . .
W Enable Multi-Step Define Mulki-Step...
(* onte Carlo o
Monte Carlo 10 Steps
Sweep Parameters Step Options

[rata Output
r ~
[~ Sawve All Currents
Save curments in all devices, including semi-conductors.
Mote, thiz may slow down simulation in some cases.

(] 8 | Cancel |

Onthe Transient Analysisdialog, Min Time Step and Fast Start are available
using the Advanced Options button.
Transient Advanced Options [g|

Time Step

Maximurn Time Step: |20y Elj
irimum Time Step: |20 EI:

Integration ethod Mizcelaneous

* Trapezoidal ™ Skip DC Biaz Foint
" Gear

Fast Start

The zimulation will run at higher speed but less

precizion up to this time: |0 3: Default
ak. | Cancel |

On the AC page, Save All Currents has been added to Data Output.

[rata Output I Optians
™ Save Al Curerts

Save curents in all devices, including semi-conductors.

Mate, this may slow down simulation in some cases.

On the DC page, Decade Vs Linear Sweep method has been added.
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Select Simulation

Analysis - DC

Transient ] AL

Start Value:
Stop Value:

Mumber OF Poin

On the Optionsdiaog - Initial Condition Force

Circuit Conditions

Sweep Parameters

Dc lNoise ] TF ] Dptions]
m Method
" Decade
5 EI:
* Linear
ts: |50 EI:

Temperature [C]: 27 3:
Initial Condition Farce: |1 El:

[Res / Ohms)

o

i

Cancel

<

gy Bian By Bign Bian |

Under Circuit Conditions, List File Output a check box to Expand Sub-
circuits has been added along with the Par ameter s output.

List File Output

I™ Expand Subcircuits

Parameters: |Given

Bias &nnatation Fo

™ Engineering N

Precizion: |2

Under Monte Carlo, you can now select Set Seed using the check box.

Monte Carlo

A new modeisavailable TF - Transfer Function.

Select Simulation Analysis - TF \ |

™ SetSeed: EI

™ Enable MultiStep

Feport

= Wiew SPICE N
Feport on Sim

Transient] AL ] Dc ] Moise TF letions]
Sweep Parameters
Method
Start Frequency: |1k 3: e
+ Decade
Stop Frequency.  |1keg 3:
" Linear
Paints Per Decade |25 3:
Mode: Frequency Define Mode...
Transfer Function Parameters
Output Mode: % ModeVoltage © Device Current
Dutput Mode:
Bef Mode: [Optional]
Source Mame: [Optional]

Monte Carlo and Multi-Step Analysis

[t s

£

0

Cancel

Jil:

Help
|v Transient
[~ DC Sweep

[ Moize
[~ Transfer Func|
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New Analysis Sweep Modes

AC and .NOISE analysis can how sweep more than just frequency.

Transfer Function analysis. Calculates the gain from every source on the
circuit to a nominated output.

Monte Carlo is now a sweep mode.
Second level application to provide stepped analysis.
Interactive parameter stepping is replaced by Multi Step Analysis.

Other Interface Changes

Select Model dialog

Using the Select M odéel dialog (from the F7 Component selection), you can
preview the model details, (to run this option you need the simulator running).

Select Model E|
Select model or type new name ‘ ak | From: C:\Pragram Files \Pulsonix\Pulsonis-5 picesupportsModels\bipalar. Ib
[aznz222 ] modeiDief = model D2N2222 npn [ 15=2 48E-13 VAF=73.9 BF =400 KF=0.19€

QaMzae2

Q2M2270 Parameters..
[I2M2369

[2M23634

Q2N3019

G2M 3063

[2M 3055 . .
2M3390 Display In Design
Q2M3391

[2M3392 ¥ tModel Name
02325
0243396 O =

[I2M3397

[2M3355

Add Part Using Model

Now has ahility to preview either Model or Part details (needs simulator
running).
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Insert Part (By Selecting Spice Model)

= Unknovn ** A |2NETE2 BSCO42NO35 BSM2544/P5 BS0300N035 BSP-
&l Models* 2N 7000 BSCO42N035_L1 BSM304/PS BS0300N035_L1 BSP-
Analog M5| 2N 7000/PS BSCOS2NO35 BSM3044/P5 BSO3015N BSP-
Analog switches ZN7000F BSCOS2NO35_L1 BS0052M035 BSO3015M_L1 BSP-
Buffers 2N 7002 BSCOS3NO3S BS0052M035_L1 BS0350N03 BSP-
Comparators ZMN7002/PS BSCOS3NO35_L1 BSO0E4MO35 BS0350N03_L1 BSP-
Digital Flip-flops 2n72E3 BSH101/PS BSO0B4MO35_L1 BSD4410 BSP-
Digital M51 BF304/PS BSH102/PS BS0072M035 BSD4410 L1 BSF
Digital/&nalog interfaces BF308/FS BSH102/PS BS0072M035_L1 BSO4420 BSF
Diode BF309/FS BSH108/PS BS0034M035 BSO4420 L1 BSF
Gates EF338/PS ESH10E/PS BSO034M035_L1 BS04804 BSF"
Gates [&n] ES-170 ESH107/PS BSO104M035 BS04804_L1 BSF"
IGETs B51074/PS BSM10/PS BSO104M035_L1 BS04822 BSP"
Instrumentation Amplifiers E BSM10&/PS BSOT19M035 BS04822 L1 BSP"
Lire Drivers B5170/P5 BSM20/PS BSOT19M035_L1 BSOB04NS2 BSP:
Miscellaneous ESCO22N035 BSM205/PS BSO150M03 BSOB04NSZ_L1 BSP:
N-channel JFET ESCO22N035_L1 BSM2054/P5 BSO150M03_L1 BSOB1ONS2 BSPI
BSCO32N035 BSM20W//PS BSO200M035 BSOBTONSZ_L1 BSPI
NPN BSCO32N035_L1 BSM254/PS BSO200M035_L1 BSP-125 BSPI
~| | £ ¥
W Preview I I:I Ok Cancel
Model Fat |
NMOS (3 TERM)
55170
¥ Froin e | I =
Model I Part ]
From: C:\Program Files\PulzonixiPulsonixiPulsoniz-5 picesupportiModelshzmodels.|b, ine 3185 A
SUBCKT BS170345
B DG5S
b1 3 25 5 N3306M
RG 42270
RL351.2E8
C12528E-12

Potentiometer changes

When adding or editing (using F7) Potentiometer Vales, you are presented with a
dialog to set the wiper step value and switch to run the simulator if the wiper
position changes.

Define Potentiometer ¥alues ﬁ

Parameters

Besistance: |10k 3:
‘Wwiper Position: |0.50 3:

Wiper Step Size:  |90m El:

[Used by “Increment Spice Walue" command]

I™ Run Simulator [after wiper position changed]

=]

A new command has been added for Increment Spice Value and Decrement
Spice Value used on passive devices and potentiometer. Shortcut key commands
have been added using Shift-PageUp and Shift-PageDown

Cancel |
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New/Changed Toolbar Popups

There are new toolbar popups named M agnetics and Analog Behavioural. The
Functions toolbar popup is now named Digital Generic.
Part Editor Changes

The Part editor has been changed to support the new devices (listed over). Thisis
available on the Edit Spice Type dialog and Edit Template.

Description: |

X

Define Spice Type
Part Family. |

Device Type: | J Device Letter
Name Stem: [WR
Pin Count: |3 Change... Value/Modet [05 Edit Value
Footprits: | j Choose. Parameters: |H=T Ok

Spice Type: [Patentiometer I Define Spice Pin Properties:

¥ Uses Builtln Functian:

Function: |F’otantiometer

Defirition: | Edit Definition...

L]

I— Edit Template...
ok Cancel | Feset Yalues |

Define Template for, Spice Netlist Entry | |

v Use Spice Template 0K

X

4% %< Component Names %% <nodelist> Pot%%<Component Names %3 : %%<5pice Paramet
Lsubckt Pot®%< Component Mame: %% Max Wiper Min

B1 Max wiper V=1 wT1[B1]

B2 'wiper Min W=R""[B2]

.ends

Cancel

i

Reset
Delete All

< >

Keyword: |Mode list: Each pin's net name j Paste into Template

New template driven device keywor ds have been added to support new models:

<par an{ " par aneter nane"]>

This extracts the value of the named parameter from the SpiceParameters or
SpiceValue attributes.

<if["paraneter name"]> ..... <else> ..... <endi f >
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This extracts the parameter value like above and if it is defined and not "0" or
"false”" then it writes out the template commands before the <endif> keyword. If
not defined, it writes the template commands between <else> and <endif>. Note:
the <else> is optional and you cannot nest if commands.

<repeat[limt]> ..... <endr epeat >

This repeats the template commands between the keywords as many times as
specified by the "limit". Limit is a parameter name to retrieve the number from
or adirect integer. Y ou must not nest repeat commands.

<count >
Thisisused in arepeat loop to output the current loop count (starting from 1).
<add[ argl] [ arg2] >

argl and arg2 are any number, or a parameter name to get the value from, or
<count>. Adds two numbers and writes result to netlist.

Can aso use 'sub’, 'mul’ and 'div". If both numbers are integers, then the result is
an integer apart from 'div'.

Arbitrary Source Improvements within Expressions
A conditional function IF() has now been added.

Y ou can now put circuit variables (i.e. references to voltages and currents using
V() and I()) into parameter expressions that are used in arbitrary source
expressions. So you can do something like ".PARAM Vmult ={ V(a)*V(b) }"
then use Vmult in the defining expression for an arbitrary source.

DDT and SDT functions for differentiation and integration respectively.
These work in AC analysis as well astransient.

Arbitrary source optimisation algorithm. Analyses arbitrary source expressions
for common sub-expressions and factors. By default thisis enabled only for
expressions that use

.FUNC definitions. Can be switched on globally with an option setting. This
feature improves the running speed of the Infineon power models, sometimes
dramatically so. Compatible with the PSpice equivalent.

Floor function is supported. When used this returns an argument truncated to the
next lowest integer.

.PARAM Command

The PARAM command can now be used in library models and sub-circuits. It
defines asimulation variable for usein an expression. Expressions may be
used to define device parameters, to define model parameters, for arbitrary
sources and to define variables themselves.
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Support of .FUNC Function

Pulsonix Spice now supports the .FUNC function. .FUNC defines a function that
can be used in amodel or device parameter expression, a parameter defined
using .PARAM or in an arbitrary source expression.

Improved .KEEP

Includes wildcards, making it possible to specify al the voltages or currents from
a specified sub-circuit to be saved. Text filters using wildcard characters ' and
? may now be used with .KEEP

Changed/Updated Devices

Changed Devices

Capacitor New dialog with IC voltage section.
New params: DTEMP M
Ideal Inductor New dialog with IC current section.
New Params: M
Resistor New Params:. ACRESDTEMPL M SCALEW
Diode & JFET New Params. DTEMP M
M osfet New Params. DTEMP

New Devices

Ideal DC Transformer New device like Ideal Transformer, but non inductive
so simpler dialog.

Infinite Capacitor

New Parameterised Devices

This presents you with the Edit Device Parameter s dialog to edit the
parameters.

Lossy Inductor

Transmission Line (L ossless)
Electrolytic Cap (Level 1-3)
Electrolytic Cap (L evel 4-5)
Electrolytic Cap (ladder model)
Transmission Line (Lossy RLC)
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Parameterised Opamp
Switch With Hysteresis
Peak To Peak Voltage Source

New "Saturable Transformer / Inductor" device

Thisreplaces the Saturable I nductor, Saturable Transformer and Saturable
Transformer 2 secs devices.

One dialog now mapsto different symbols depending on the number of
primaries and secondaries have been defined.
Simulator Changes

e  Support for HSPICE devices, support includes - Netlist Compatibility,
Model Compatibility and Process Binning.

e  parametersfor level 3 Diode
e .PARAM library support
e  Junction GMIN DCOP Convergence Method

e Netlist pre-processor provides conditional devicesusing .IF and
repetition using .WHILE.

o Digital Simulator: Two new parameters for digital devicesthat define
output resistance for positive and negative slopes.

e Digital Simulator: Wire Delay. An additional capacitance can be added
to each output related to the number of inputsthat it drives

. Subcircuit currents are now saved as actual data rather than aliases
when it is efficient to do so. This reduces the size of the data file and
improves plotting speed in situations where only top level datais stored.

e  The'M'multiplier as an instance parameter has been added to more
devicesincluding capacitors, diodes and JFETS.

New Resistor Parameters

. ACRES - different value for AC than DC

e  Flicker Noise parameters are supported as part of Noise vectors.

AC Currents

Current in AC analysisis now available for virtually all devicesincluding BJTS,
JFETSs, MOSFETS, diodes and al SPICE passive devices. Note however that AC
current has to be explicitly enabled for semiconductor devices. This is because
outputting current datais expensive in simulation time.
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Simulator Devices

Lateral PNP. Use device name of LPNP. The lateral pnp connects the substrate
capacitance to the base. Also, the substrate diode DC characteristics are now
implemented. (1SS non-zero)

PSpice JFET parameters. All the PSpice JFET parameters are now implemented.

HSPICE level 3 diode implemented. This has a number of additional parameters
notably for sidewall capacitance.

Full support for Infineon power device models, by virtue of the addition of
.FUNC and the DDT function. Also arbitrary source optimisation algorithm
improves running speed of these models, in some cases dramatically so.

Drag n Drop models

Y ou can how drag models or library folders onto the Command Shell window
to add new libraries to Pulsonix Spice.

! Pulsonix-Spice Command Shell |Z||E|[z|
File Simulator Graphs and Data Help

[ v| Ok ‘

welcome to Pulsonix-Spice

IEEIERE

Dropping the folder from the Windows Explorer dialog onto the Command
Shell window displaysthe Select Library dialog.

il Select Libraries

Currently Selected Librariesz

C:%Program FileghPulzoniy 45\PulzonixiPulzonis-S picehsupport\Models\" |b
C:%Program FileghPulzoniy 45\PulzonihPulzonis-S picehsupport\Models\BEL" |b
C:%Program FileghPulzonizy 45\PulzonixhPulzoniz-S picehsupportiM odels\BBL". mod
C:%Program FileghPulzoniy 45\PulzonihPulzonis-S picehsupportiModels\Digitaly" |b

[+ ]

Remove | | Add

Available Libraries

Ok l ’ LCancel ] ’ Help
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Much better Graph dialog editing

Below isa summary of the new features found within the new simulator
interface:

All dialogs used can now be resized
Windows XP themes are now supported when running Windows XP
The command shell now has a small toolbar

Toolbars and graph legend panel are dockable. That isthey can be moved to new
locations or undocked completely from their parent window.

Graph Annotation

There is now arange of annotation objects that can be placed and freely moved
on agraphin order to annotate it for documentation purposes. These include a
curve marker, free text, boxed text and captions. Y ou can also add legend into
the graph for printing.

Cursor Enhancements

The measurement cursors are now cross hairsinstead of the small cross used
before. (The older styleis still available if preferred). The cursor position and
separation display is now displayed on the graph itself as an arrowed dimension.
(The older method is still available and may be preferred on slow machines) The
method of moving cursors has been improved. Previously you could only move
the cursor along the horizontal axis while the cursor tracked its curve. This made
it hard to position the cursor on avertical edge. Now you can move the cursor
along the vertical axis or alternatively you can pick it up and place it where you
want it including on another curve. When released it will snap to the nearest
point on the nearest curve.

New features in the Graph Windows

Graph windows now have fixed menus at top of program.

Graph windows will now scroll vertically to accommodate more grids and digital
axes.

Update Curves Feature

Thisinstructs Pulsonix Spiceto re-plot the curvesin a graph sheet using the
latest smulation data. An option to add rather than replace the new curvesis
provided.
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Define Curve Improvements

A Wildcard Filter is now available for vectors selection. In the Define Curve
dialog box, a new method of filtering the available vectors has been added. This
uses a wildcard specification that is related only to the full name of the vector.
That is, it doesn’t care whether it is a voltage, current or digital signal.

The history drop down box for expressionsin the Add Curve dialog is now
saved between sessions.

It isnow possible to highlight curves within graphs.

Fixed Probe Improvements ((GRAPH)

This can now efficiently incrementally plot expressions that satisfy certain
conditions. Thiswas possible in the earlier release but was inefficient.

Copy and Paste

Its now possible to move or copy a curve to a new graph sheet using a copy and
paste curve feature.

Tabulated ASCII data, for example from a spreadsheet, may be pasted directly
into the waveform viewer.

Axes

Y ou can now switch between log and linear axes after the graph has been
created.

Y ou can now adjust the height of digital axes. See the File menu and Options,
General... select Graph, Probe, Data Analysis Grids and digital axes may now
each be reordered arbitrarily.

The zoom to fit y-axis feature now operates on only the displayed portion of the
x-axisinstead of the whole x-axis as before. So, for example, if you wish to view
asmall oscillation at the top of a pulse, you can adjust the x-axis limits
appropriately then zoom to fit y-axis to achieve optimum magnification.

Y ou can now re-order gridsinthe Y direction (separate digital and analogue).

Saving

Y ou can now save a graph to abinary file and recover it later. Everything is
saved including cursor positions, annotations and all the data for each curve.

Thereisaso afacility to save the graph to a windows metafile for importing to
other applications, such as Microsoft Word.

Simulation data may be exported in SPICE3 raw format. Thisis useful for
interfacing to other applications including third party waveform viewers.
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Y ou can now read in SPICE3 raw files for importing data from other simulation
tools. The datais written out to a .SXDAT filein an efficient format. This allows
the handling of very large files. Many simulators can output data in this format.

Define Fourier plot

A Fourier spectrum of asignal can be obtained in a number of ways. You have a
choice of using the default settings for the calculation of the Fourier spectrum or
you can customise the settings for each plot. The following menus use the
default settings:

Graph menu and Measure Plot Fourier of Curve
Graph menu and Measure Plot Fourier of Curve (Cursor span)

The Define Fourier option on the Graphs and Data menu displays the
following dialog:

! Define Fourjer Plot @

Define Curve Ais/Graph Options Awis Scales | Awis Labels Fourier
Methad Plat Frequency display
® FFI (® Magnitude Besolution/Hz 100k =
Cant ]
[ .4} Egﬂr;‘:ﬁws () Phase Startfreq Hz [0 41
Stop freg.AHz  |10Meg :}
Signal infa [ Logissis
[] Enow fundamental frequency
Frequency | 100k & FFT interpalation
The spectum will be calculated using Mum. points | 4095 :}
ah exact number of cycles of the :Al
fundamental frequency Order 2 =
Estimated calculation time: 0.00363
Advanced Options...
[ Ok 1 [ LCancel I [ Help ]

You will see adialog similar to that shown for Plotting arbitrary expressions
will be displayed but will include a Fourier tab. Click on the thistab to display
the Fourier analysis options.

Fourier Analysis

A wide range of options are now available for Fourier analysis including:
e  Specify time range to apply transform

e  Specify fundamental frequency so that an exact number of cyclesis
used for calculation

e  Morewindows
e  Specify start and finish frequencies
e  Specify log x-axis

e optionto plot phase instead of magnitude
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New Models

In addition there is now an alternative algorithm to the FFT. Thisis Continuous
Fourier. This method is much slower but has the advantage of not suffering
from aliasing and therefore is a better method when applied to signals with high
frequency content such as narrow pul ses.

New models have been added to the Pulsonix Spice product libraries.

. 390 new MOSFETSs, Diodes and IGBTs have been added to the IR
library

e 85 new Opamps have been added to the LTC library

. 140 new Transistors and MOSFET s have been added to the old Zetex
library to make new Zmodél libraries.

New Spice libraries have been added for the following:
e  New Infineon library containing 450+ Discrete MOSFET models
e  Magnetic Core libraries containing 50+ models

New Components/Symbols have been added to support the new models supplied.



122 Pulsonix V4.0 Update

New Features for Version 4.0 Build 2569 Issued Sept 2006

Safe Operating Area (SOA) Testing

Overview

Safe Operating Area (SOA) testing is afeature that can be used with DC or
Transient analyses. With SOA testing, you can set maximum and minimum
limits for any simulation quantity and the simulator will display when those
limits are violated. It isintended to check that semiconductor devices are
operating within the manufacturer's design limits.

Defining SOA in Pulsonix

To use SOA testing, you must do two things:
1. Define the SOA limits for the models or devices you are using.
2. Enable and configure SOA testing.

Item 1. above is covered below in the section on .SETSOA and also the LIMIT
parameter described under .MODEL.

Item 2. above is covered in the .OPTIONS section below.:

Both of these commands can be placed in the netlist by using the Extra
Simulation Data option in Pulsonix.

Defining Simple Limit Tests

In the next release we will include fixed probes to perform some simple limit
tests, but for now you can use the .SETSOA commands to define these teststo
report the following:

1. Over and under voltage on a single net

2. Over and under current on asingle device pin

3. Over and under differential voltage on a net pair

This can be done using:

.SETSOA Label=“your label” expression=(minimum limit, maximum limit)

LERNT3

Where expression is “net name”, “pin name” , or “netl name — net 2 name” for
the reports mentioned above.

For example:
.SETSOA Label=Watchl “Q1_C”=(-1, 1)
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Each of these commands has three parameters that specify:

1. The minimum limit. Use a large negative number (e.g. -1€100) if you don’t
wish to specify a minimum limit.

2. The maximum limit. Use a large positive number (e.g. 1e100) if you don’t
wish to specify a maximum limit.

3. A label.

Setting up SOA Testing

To enable SOA testing, you need to add a .OPTIONS line to your Extra
Simulation Data as follows:

.OPTIONS SOAMODE=<Mode> SOAOUTPUT=<Output>

Where <Mode> is “Summary” or “Full”. In Summary: output mode, only the
first violation for each SOA device will be reported. In Full output mode, all
violations are reported.

For <Output>, choose where you would like the results reported. Use “msg” to
report to the Command Shell message window, or “list” to add results to the list
file. Note that writing results to the message window is a time consuming
operation and it is recommended that you should not select thisif you are
expecting alarge number of violations.

Running Simulation

Run the Transient or DC Analysis Simulation in the normal way using the
additional .SETSOA and .OPTIONS commandsin the Extra Simulation Data. |f
there are any violations, the results will be reported in the location you specified.
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Full SOA Options Details

Option Name Default Description
value

SOADERATING 1.0 Scaesmin and max values used in “.SETSOA”
specification. This allows a de-rating policy to be
globally applied to SOA limits.

SOAMODE off  Controlsthe Safe Operating Area (SOA) test mode.
See “.SETSOA” below for details on how to define
a SOA test.

Can set to:

Off SOA testing is hot enabled. In this mode
.SETSOA controlswill beread in and
any errors reported, but no SOA testing
will be performed during the run.

Summary SOA testing enabled and results givenin
summary form with only the first
violation for each expression given
being outpuit.

Full SOA testing enabled with full results
given. Every violation will be reported
in this mode.

SOAOUTPUT liss Canbe:

msg Results displayed in command shell
message window, or consoleif runin
“non-GUI” mode

list Results output to list file

msgllist Results output to both list file and
command shell message window

none Results not output to either list file or
message window.

Note that al results are always stored for retrieval
using the script function GetSOA Results described
below. So even if “none” is specified the SOA data
isaways available.

Setting up SOA limits within a model

It is possible to define SOA limits within the MODEL statement. To do this, add
one or more parameters in the following format:

LIMIT(name)=(min, max, xwindow)
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name Name of quantity to test. See format for access variables
useable when MODEL is specified for a.SETSOA control.
This is described in section: “.SETSOA” in the section below.
E.g. use ‘LIMIT(vcb)’ to specify the limits for the collector-

base voltage of aBJT.
min, max As described in “.SETSOA” below.
Xwindow As described in “.SETSOA” below.

Advanced SOA Limit Testing

Aswell asthe simple tests mentioned above, the simulator control .SETSOA
allows much more sophisticated definitions for SOA limits. In particular, you
can define limits for all devices belonging to a specified model. Suppose that you
areusing aBJT model that hasaVcb limit of 15V. While you could place a
differential voltage watch device across each instance of this model, this would
be time consuming and error prone. Instead, you can define asingle .SETSOA
control that refersto the model name of the device. The simulator will then
automatically set up the limit test for every instance of that model.

Y ou would usually enter a.SETSOA control in the Pulsonix Extra Simulation
Data option. See the Pulsonix Online Help for details.

.SETSOA Definition

.SETSOA [ LABEL=label ] [ MODEL=modelname | INST=instname ]
[ ALLOWUNUSED ] [ ALLOWWILD ]

exprl=( minl, max1[, xwindow1] )

[ expr2=( min2, max2[, xwindow?2] ) ... ]

Defines a Safe Operating Area (SOA) specification. If SOA testing is enabled
the simulator will check simulated results against this specification and record
any violations.

The results of SOA testing are output to the list file by default and can optionally
also be displayed in the command shell message window, or console window if
run in non-GUI mode. They are also aways available via a script function
GetSOAResults(). See .OPTIONS setting “SOAOUTPUT” for more details.

label Optional label that will be included in every violation report.
Y ou can use the following symbolic valuesin thislabel:
%INST% - substituted with the instance name that violated the
specification. Thisis only meaningful if MODEL or INST are
specified. (See below).
%M ODEL% - substituted with the model name that violated
the specification. Only meaningful if MODEL is specified.
(See below).
%EXPR% - substituted with the expression that violated the
specification.
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instname If specified the expression or expressions supplied in exprl etc.
are applied to the specified instance (e.g. Q23, M10, R56). In
this case the expression may refer to node voltages and pin
currents of the specified instance. See details under exprl,
expr2...

modelname If specified the expression or expressions supplied in exprl etc.
are applied to every instance belonging to modelname. In this
case the expression may refer to node voltages and pin currents
for each instance processed. See details under exprl, expr2...

exprl, expr2... Expression to be evaluated and compared against minimum
and maximum specs. This expression can access simulation
results using access variables. The format and scope of these
variables depends on whether MODEL, INST or neither is
specified.
If neither is specified, the expression can use the global access
variables defined below:

Syntax Function Example

nodename Voltage on node VOUT - voltage on node VOUT
n(hodename)  Voltage on node n(VOUT) - voltage on node VOUT
instname#param |nstance parameter M 2#vdsat — vdsat value for M2

Q23#tc — current in collector of Q23

paramname Parameter defined
using .PARAM

If there is a clash between a paramname and nodename, that isif the same name
could refer to either anode or a parameter, then the parameter name takes
precedence. To access the node in this case, use the n(nodename) syntax.

Use the following valuesif MODEL or INST is specified. In each case
(excepting the global access variable) the variable accesses a quantity for the
instance being processed. With INST this will be the single instance specified by
instname. With MODEL all instance belonging to the model specified by
modelname will be processed.

Syntax Function Example
pinname Current in pin C - current in collector of transistor
I pinname Current in pin Ic - current in collector of transistor
V pinhame Voltage on pin V¢ - voltage on collector of transistor
n(pinname) Voltage on pin n(c) - voltage on collector of
transistor
Vxy V oltage between x Vbc — voltage from base to collector

Where x =
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pin name 1, andy.
y= pin name
2. Bothx and
y must be
single letters
pow Power in device
param Readback parameter vdsat - ‘vdsat’ for MOSFET
#global_name Global node voltage #VOUT - voltage on net called
or pin current VOUT
#q23tfc — current in collector of g23
paramname Parameter defined
using .PARAM
Note that currently the use of V() and I() is not accepted and will result in an
error message being displayed.
min, max Minimum and maximum values respectively. A violation

Xwindow

message will be produced if the value of the associated
expression is less than min or greater than max. Use ‘*’ if the
limitisto beignored. E.g. (*, 15) will test a maximum value of
15 but the minimum value will not be tested. min and max
values may be scaled using the SCADERATING .OPTIONS
setting (see below for details). Currently, only constant values
are accepted for min and max. Expressions are not permitted.

Optional value specifies a minimum window that must be
surpassed before limit violations are registered. For example if
10u is specified for xwindow for atransient analysis, then the
limit must be exceeded continuously for at least 10uS before
the violation is recorded.

ALLOWUNUSED If INST or MODEL are specified, an error will result if no

ALLOWWILD

instances to be processed are found. If INST is specified the
error will occur if instname doesn’t exist. [f MODEL is
specified, the error will occur if there are no instances using
model name even if modelname itself isvalid.

Thiserror will be inhibited if ALLOWUNUSED is specified

If specified, wildcards can be used for model name and
instname. In this case Pulsonix Spice will search for all devices
that match the wildcard specification. Use ‘*’ to match any
sequence of characters and ‘?” to match a single character.
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New SOA Testing Script

GetSoaResults

No arguments

Return type: string

Returns the SOA results for the most recent simulation.
Return Value

Returns an array of strings, each one describing a single SOA failure. Each string
isasemi-colon delimited list with fields defined below.

Field Description

0 SOA Label

1 Start of failure

2 End of failure

3 under’ or ‘over’. Defines whether the test fell below a

minimum limit or exceeded a maximum limit.
4 Vaue of limit that was violated
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Appendix A. Supplementary File Changes

This section details new default files and changes made to existing files.

Format Files

New format file examples are supplied on our web site and on the installation
CD. These show examples of Report Maker features to guide you on creating
your own. These are not installed with the product but can be accessed from the
CD in the \Formats\Examples folder Installed format files are also available on
the CD to enable you to restore default ones if they become overwritten, these
are in \Formats\Installed

Standard Reports

New reports have been added for:
e Differential PairsReport A new report to support the new high
speed cost option
e  Pin Network Report A new report to support the pin network
feature

Changes have been made to:
e  Shortcut Keys Report Modified
e  Technology Report Modified
e Critical Nets Report Modified

Updated Libraries

Existing Spice Libraries

The spicemodels.lib and spiceexamples.lib libraries have been removed and
rationalised with the main spice.lib library. Only one Spice library is now
supplied.

New Spice Models

New models have been added to the Pulsonix Spice product libraries.

. 390 new M OSFETSs, Diodes and | GBT s have been added to the IR
library

e 85 new Opamps have been added to the LTC library
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. 140 new Transistor s and M OSFET s have been added to the old Zetex
library to make new Zmodel libraries..

New Spice libraries have been added for the following:
e New Infineon library containing 450+ Discrete M OSFET models
e  Magnetic Core libraries containing 50+ models

New Components/Symbols have been added to support the new models supplied.

Standard Libraries

Some of the MasterLibrary files have been updated to fix problems with
existing library items.

Design Examples

New PCB design files have been added to show examples of the new embedded
component technology. These are basic examples to show the principle of layer
congtruction, layer class and access to this technology with the Technology file.

e  EmbeddedComponentsExamplel.pcb
o  EmbeddedComponentsExample2.pcb

New Spice examples are supplied in the \Examples\Spice folders.
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