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Chapter 1. Version 8.0 Update Supplement

Installing the New Version of Pulsonix

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

Toinstall Pulsonix, insert the CD or double-click on the download executable and wait for a short
time. The Autorun facility will start the installation procedure. Follow the on-screen commands from
theinstall wizard. Y ou can install Pulsonix 8.0 on top of your existing installation or alongside if you
prefer; however, you do not need to uninstall the old version first.

Licensing

Version 8.0 requires anew license. If you are using a version of Pulsonix earlier than Version 8.,
you will require anew license, this would have been supplied to you under the terms of your
maintenance contract.

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

New License Configuration File

To ensure that access to licensing settingsis not prevented by issues with access permissions and user
login, these settings are stored in a configuration file called License.ini. Thisfileis created and
maintained automatically by the installer and the applications, in afolder called
C:\PulsonixConfiguration. If you prefer thisfile to be written to a different hard drive, you can
create a PulsonixConfiguration folder on any hard drive up to drive letter H before running the
installer.

This scheme was also available in build 7.6.5224, but will only happen if you create afolder called
PulsonixConfiguration yourself, otherwise it will continue to use the registry as before. The V8.0
software will always use afile.

Windows 8 Support

As of October 2012, Microsoft have released Windows 8 to the market. Pulsonix 7.6 and Pulsonix 8.0
will both work under this operating system and can be fully supported under both 32 and 64 hit
variants. To run V7.5 under Windows 8, please install the patch 4917 or later to ensure you are using
asupported version. No earlier Pulsonix versions (pre-7.5 or earlier) can or will be supported.

Note: Beta or pre-release versions of Windows 8 cannot be supported.
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Windows XP Support

Microsoft ended mainstream support for Windows XP in April 2009. In recognition of the widespread
use of Windows XP and the relatively low take-up of Windows Vista, Pulsonix has continued to be
supported on Windows XP.

In line with our Support Policy, and bearing in mind that Windows 8 is now available and Windows 7
has been shipping for over two years, thiswill be the last major release of Pulsonix to be supported on
Windows XP. More information on support for different versions of Windows can be found on our
web site under Support, O/S Life Cycles.

Features Added in V7.6

In the following feature descriptions, you will find some features documented that wereincluded in a
late release of 7.6. They have been documented here to highlight them for you.

Nudge Feature

Following the initial release of Pulsonix V8.0, anew Nudge feature has been added.

This allows you to move selected items by one grid step using the L eft, Right, Up and Down keys
(or 10 grid steps — using <Ctrl>-cursor keys). Online rule checking will still apply where appropriate.

This feature is enabled using the Enable Nudge feature on the context menu for selected items.

Interaction Options

From the Options dialog and I nteraction tab, the Enable Nudge button also reflects the status of the
option but allows you to preset it.

Opticns - Interaction @
Di5.p|ﬂ)f Select Toottips On Design tems
Ed!t Track | Select Tight Groups | Show Tooltips
Edit Shape
File Extensions Minimum Pick Tolerance /| Mame | Layer
Find 7 Drag Along Shape Selects Path Between | Fin Logic V| Net
2 Points
General ¢ S | Tooltip Attribute
Y m ontrol Drag Does Duplicate
Move | Enable Nudge Rotate
Macros Frame Select Rntatinn Sten- 451

Report Maker — New commands

New commands have been added to support changes to the Differential Pairs option.

From within the List of Diff Pair Gaps command, you can now report Allow Broadside Coupling
and Allow Edge Coupling, al to be used within List of Differential Pairs. For each Differential Pair
gap you can output the Layer Side, Layer Name, Area Name and Minimum Gap.

=~ List of Differential Pairs

Allow Broadside Coupling
Allow Edge Coupling

Ligt of Diff Pair Gaps
Area Mame

Layer Mame

Min Gap

Side

The reporting of Allow Broadside Coupling and Allow Edge Coupling, will show true or false as
the status depending on the check box status in the Differential Pairs dialog.
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Change to Type Offset option

When typing relative valuesin the Type Offset dialog, you can check Remember previous value so
that the dialog retains the previous value and it can be used repeatedly. Otherwise the value returnsto
0 each time.

Type Offset @

b 3250 0k
" 100.0 Cancel

| | Remember previous value

Arranging Columns in Attribute Editor

The columns can now be moved in the Attribute Editor and the new order saved. If a column can be
moved, the appropriate M ove Right/M ove L eft options are available on the context menu when you
right click over the column name. Movement is achieved using this menu and not by dragging them.

Altributes of: - Components

Name Part Name Family Footprint GM 1] | MFR | Value
ci 10MF CRO805 Add Mame...
CONN1 9596M 9596M C Rename...
J1 D15F-50 D15F90
R1 22E CRO805 Sort Column
SW1 S0T143 SOT143
SW2 SWITCI SILZ Move Column Left
U1 T4FCT2240C QsS0P20 Move Column Right
uz IRFD210 TO250 0.85 T %
u3 TAFCT2240C QS0P20 Farnell
U4 TAFCT2240C QS0P20 Farnell
15, Anng: MR nii Farnall

Once a column has been moved an option is available to save the order for use the next time you

select this option.
us fAHC U0 sUP14 rarnel Hige
[ T4FCT2827T 050P24 Farnel ————

Colours...

15 053861 050P24 Farnell l—l
016 053861 050P24 Farnel S
017 INATIT TO72 Farnel 140us
18 T4FCTZ240C 050P20 Famnell : .
U9 74FCT2240C 050P20 Farnell <

Thisfeature is aso available on the Parts Attribute page of the Parts Editor in the Library
M anager . If the columns are moved you are prompted to save the order when the page loses focus.

=g 491-1a7 Pulsonix 29
Part Hame Attributes

Auto Name Parts | Category i _ R Syppller URL _ @Y Attribute Column Positions have changed.
491-14 Fuse/Fast Acting/491 Circuit Protector | 1A Digikey hitp:ifwewew Digikey.co L ¥ Save order?
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Copy Tags check box

It is possible to copy and paste values to and from an external spreadsheet 4 [(Chename. )
application such as Microsoft Excel perhaps to take advantage of the advanced Delete Hame

features of a dedicated spreadsheet application. By default, the Attribute Editor S
adds embedded tags (<SUNDEF$> and <$V1S$>) in to the copied text to [ Ea. )
convey additiona meaning for the undefined and visible attribute states and Reset

these will be visible when pasted in to an external spreadsheet. Text containing
these tags can be pasted back into the Attribute Editor and will be interpreted
appropriately. If you want to copy just the text without the tags you can
uncheck the Copy Tags option, but if you paste the copied data back into the
Attribute Editor any 'visible' and 'undefined' information islost. Note that

pasting a completely empty cell value from an external spreadsheet into an

Attribute Editor cell will set that attribute to a 'defined but empty’ state.

Copy Tags

Copy

Changes to the Library Manager

Modeless Library Manager

Thereis anew option which allowsthe Library Manager dialog to become modeless during use.
The option switch islocated in the Options dialog under General.

Options - General @

Dis.pla)r Saving Copies of Designs: Default Units:

Ed!t Track [¥] Keep Backup Copy on Save @ Imperial ) Metric

Edit Shape | =

File Extensions [¥] Keep Security Copy every 10 minutes lndo:

lC Keep Copies In : Number Of Levels: 10 =
g General =

. Design Folder -

Interaction Help:

Move R —

Macros =t | | [ | Always On Top

Multi-5creen Libraries

Online DRC Mouse: -

Track Length Limits Drag Sensitivity: || Floating Manager

Warnings Short D Long Beset Close Dialog On Edit
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Once selected, items in the library and designs can be edited and the Library M anager will remain

displayed.
ADocur B0\ MasterLit I 10F4DSL ) [=r=rE=]
ties Tools Qutput Window Help -5 X

IREKO% A ROl kE MAES B06 6.

+ | b
(«Componant Nama>}
Libraries - Schematic Symbols ==
(<Part Name>}
Schematic Symbols | Schematic Doc Symbols | PCB Footprints | PCB Doc Symbols | Parts | 30 View | STEP Modsls|
Current Libra raries] -
(Eézl— (<Logic Namep} v (Al Lbrares]
New Libr . Ind
= (<Logi ¢ Namep} o] (et [l
3 Contents L
p review
> Logic Name}l, OF e 5| =)
10F2DSLN {generic} g Edit «Component Name>}
4 [ dgagifdananb H—= 0F4DSEL {generic! =
gener Delete
>éEO e p—| IEMTDEEDSEL’@_EI'\EM) -_e Part Name>}
1P {generic!
) 18 fgenenc) ®_
& (KLogic Name}t 1 genere)
. S|
— t<Lagic Name}t liiﬁﬁ%ﬁ";"ﬁim
1_8X2TX {generic)
D b 7
P et s A
ZGLATCH gunatc) <0
fgerere) —
2NANDPSH {genenc] [ Wizard. ]
208 grere) = b
20R {generic! [To Doc S
2T04LDEC lgenerch e
X280 {genenc)
2X2A_2X3 {generic)
2¥4A0)1 {genenic] -
Matched: 48743 of 48743
Fiter Technology File
- No. Pi
o rine default {white) stf fin "C:\Users\.. \Technology"] -

Ability to drop designs onto the Library Manager

Designs can now be dropped onto the Library M anager, thiswill invoke a dialog which alows you
to save the Parts and Footprints/symbolsinto a specified library.

The top part of the dialog shows the three types of library, and adrop down list where you can choose
the target library to which the relevant library items should be written. The check box alongside each
of the library types controls whether or not that type of library item will be written. In the drop down
list of libraries, thereisaso an entry [New Library] which if selected will prompt you to create a new

library before copying starts.

Save Itemns from Dropped Designs @
Parts van.pal [in "C:Wsers\Public\Documents\Pulsonix80UserLibraries”] - oK
PCB Symbols  [New Library]

Secm Symbols
Parts: 13 PCB Symbols: 20
555 43202-6107 -
SWP 5 E
BC1a34l 8DIL
BC214L C
C C0603
CcP C0305
D C1206
PRESET C1210
R CAPP3V i
TIP31C DIOD04 3
TIP32C DICDOS
TLC272 DIODE230
ZEMNER. DO-13
POT1H
R
RO305
R2010 3
TO220
TOS2 -
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Underneath this are three lists, one for each type of library item. In the Partslist will be shown al the
Parts that were selected in the design. The PCB and SCM Symboal lists will show all the symbols that
are referenced by the components. Only one of the two Symbol listswill be filled as adesign only
contains one type of symbol.

Selecting items in the lists

If you click on any of the partsin the left-hand list, the PCB and Schematic symbols which are
referenced by the parts you have selected will be shown selected. Conversely, clicking on any of the
symbolswill show you all the parts that reference that symbol.

This feature can be used to 'explore' the rel ationship between the Parts and Symbols you are going to
save. Thiswill not affect what is actually written to the target libraries, the ‘writing’ feature is only
controlled by the check boxes at the top of the dialog.

Ability to drop libraries onto the application to create a library

Libraries can now be dropped onto Pulsonix, thiswill make a copy of them into the current library
folder.

If, for example, you have alibrary in the MasterLibraries folder and want a copy of it in your own
library folder, drop the library onto Pulsonix and a copy will be saved into the current Library folder
selected in the Library Manager. In the example below, the folder

c:\users\public\documents\pul sonix\userlibraries will be used.

Libraries - Parts

| Folders | Schematic Symbols | Schematic Doc Symbols | PCB Foetprints | PCE Doc Symbols | Parts | 3D View | STEP Models|

| > Curment Library:  Newlib.pal [in "C:\Users"Public\\Documents'\PulsoncUserLibraries"] |
| Attributes. .. ][ Mew Library... ]|

Repq

Save Component To Library from the Design

Y ou can now save Parts and Symbols selected from adesign into alibrary by using the Save Items
ToLibrary context menu. It can also be used to make a set of libraries containing some or all of the
components and symbolsin a PCB or Schematic design file. This can be useful for example if you
have an archived design for which the libraries are no longer available.

With a component selected in the design (Schematics or PCB), right click and select the option from
the menu.

LRANGE | ConpaiNba,
Mets 3

Reload From Library. ..

Replace Part...

Save Items To Library. .. |I:

Edit Part In Library. ..

EA=R 0 EA Ry

Edit Footprint In Library...

Move ko Bin

Disconnect Track End
Unroute Track Segments u

Unroute Track Path
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Oncethis option is selected, adiaog is displayed:

Save Selected Items To Library @
Parts [Mew Library] - oK
PCE Symbols sm footprints.pfl  [in "C:YUsers\,.. MasterLibraries”] -
Scm Symbols
Parts: 5 PCE Symbols: 5
CYB991-71C PLCC32A
D51233 QFP203
ISPLSI1032-80LT Q50P24
PZ442 50T223
Q53861 TQFP100

Check boxes for Parts plus the appropriate PCB or Schematic Symbol libraries will be selected. If you
only want one or the other library item, uncheck the option.

Choose the library to save to item into using the drop down list box. Thiswill display al thelibraries
available to you. If you wish to save it into anew library not in the list, select the [New Library]

option from this drop down list.

Save Selected Items To Library
Parts [Mew Library] | -
PCB Symbols | sm footprints.pfl [in "C:\Users)...\MasterLibraries] -
Scm Symbols
Parts: 5 PCE Symbols: 5
CYB991-71C PLCC32A
D51233 QFP203
ISPLSI1032-50LT Q50P24
PZ442 50T223
Q53851 TQFP100

Thiswill prompt you to create anew library before copying starts.

N Save As

Organize * New folder

J Desktop * Mame
& Downloads

[t Favorites

@ Links

£ My Documenty
W My Music

| My Pictures
B My Videos

B Saved Games

& Searches

1% Computer

@vv‘ « 0S(C) » Users » Public » Public Documents » PulsonbB0 » UserLibraries

- |€, ‘ | Search Userlibraries

Date modified Type

Mo items match your search.

File name:  V&0.pal

[ ]

Save as type: |Part Libraries (*.pal)

)

“ Hide Folders

Underneath this are three lists, one for each type of library item. In the Parts list will be shown al the
parts that were selected in the design. The PCB and SCM symboal lists will show all the symbols that
are referenced by the components. Only one of the two symbol listswill be filled as adesign only

contains one type of symbol.
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By selecting a PCB Symbol, in this example, you can view the relationship between the Parts using
the selected footprint.

om SYMDoIs

Parts: 7 PCB Symbols: &
2M4117

PLCC32A
74FCT138CTO) SOP18
FAFCT2240CTQ h_
JAECT245T0) QS0P24
CYB991-71C TO72
ISPLSI1032-80LT TQFP100
Q53881

Additional Wildcard string matching

%P

The % p command has been added to wildcard strings which allows you to match Sl unit prefixes for
the International system of units.

%p - means an Sl unit prefix (e.g. k). %P will aso match upper case (in particular 'K'). Microis'u'.
For example, the %p wildcard could be used for a VValidation check of component values, e.g.
%i%p%i could be used for validation of aresistor value 2k2.

%l\

The %" command has been added to negate a match.

Y ou can now do negation using the %" command. This means the following string matches
everything that would not have matched.

For example, %"AB will match all strings except AB

Another example could be, ‘A%"BC’ would match any string starting with ‘A’, followed by anything
except ‘BC’. Negation can be reversed again, so ‘ A%"BC%"D’ would match ‘A’ followed by
anything not ‘BC’ followed by a‘D’.

New Item Position Attribute

The <ltem Position> attribute is now available as a built-in attribute. This reportsthe X,Y
coordinate of the attached item using the current design units.

For example, the <Item Position> attribute could be added to a Text Callout which is attached to a
component. This would then display the component position.

1258.885.222.97 1 J—\

I
U10
T
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Additional Cursor Type — 45-Crosshair

A new cursor type of 45-Crosshair was added to V7.6.5223. Thisis like the full screen Crosshair but
at 45 degrees. Thisis available on the Options dialog under General.

Pan: g 2| entries
Pan Sensitivity: Reversed Mouse Pan {Mote : Needs program restart to
take effect)
Low D High Reset
Cursors:
Relative Coordinates
[ Show relative coordinates in dizlogs when used S K
ow relative coordinates in dialogs when use 25 Crosshair
Crosshair
Back Annotation: Use Large Cross
Do you wart pin swaps to alter schematic connections? Small Cross
) Standard
. _ Dialog G
@ Mever (Always swap pin names)

©) Mways [ Edit on Double-Click only

Changes to the Customise Dialog

The readability has been improved in the Customise dialog and the K eyboar d page for use of longer
command names. This new feature was also added to V7.6 5223

Hovering over long names, user defined Toggle Layersfor example, will revea the full name.

Customise @

| Commands I Toolbars I Tools I Menu | Keyboard |ﬁpplication Look I Option5|

Category: Fitter

[NI Commands v] toggle layer:

Commands: Context: <Al -
Toggle Layer: Show Inner2 .
T e

Tooale Laver: Show Innerd
Toggle Layer: ShowEx Top Electrical Bottom Electrical, Inner2,Inner3,Inner4|

‘ Remaove

—_——

Changes to Drop-down Lists

Items that extend past the drop-down list width (for combo boxes) will now show atooltip to show
the full item text. Hover the mouse over the drop-down list box to reveal the name.

Customise @
| Commands | Toolbars | Tools | Menu | Keyboard | lication Look | Option5|

Category: Fitter

[NI Commands - ] toggle

Commands: R -
| |Toggle Layer: ShowEx Top Flectrical, Bottom Electrical, Inner2,Inner3,Inner4|
Sar Tomate tavers 7 —

Tonnle s Snacina Shane =
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No Override option for Pin Attributes

In the Part Editor, you can now mark a Part (on the Parts and Attributes page) or Part Pin

Attribute (on the Pins page) as No Override. This means the value cannot be overridden when the
Part isused in adesign. If the attribute already had a value in the design before the Part is rel oaded,
then that value is completely hidden but till available if reloading the Part with the Override switch

set off.
Add Part Attribute [==3a]| | Add Pin Attribute (23]
Mame:  <Compaonent Height> |L| Mame:  Fin_Order -
Yalue:  Zmm ? Walue: 4 ?
> Mo Overide Substitute Attibute. . Substitute Attribute...
[ Ok ] I Cancel I [ Ok ] I Cancel I

Once an attribute has been set with No Override, the grid will now be colour-coded on the Parts

Editor Attributes page.

Part Hame Attributes
Auto Name Parts | Category R MER
45114 FuselFast Acting/491 Circuit Protector | 14 Digikey

Change to Change Net Option

On the Change Net diaog, there is now an option to not split subnets defined in lower level blocks,
as this can have unforeseen consequences. By default, the check box is unchecked to not split the nets
in lower blocks. Use thisfor retaining the nets namesin lower blocks where the upper level
connectivity has been removed by renaming it.

==

Change Met

Choose From All Mets In Design:
MNet Mame: FRED

Local Met

Met Class: Signal

) |

[ Split met within lower blocks |
Show Met Mame

Lo J |

Cancel I
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Rename a User-Defined Grid

From the Grids dialog, you can now rename user defined grids using the Rename button on the

== |

diaog.
Grids - Grid Setup
[ Gid Setup | Cument Interactive Grid |
| Gid: Gridd ]
[ Define Relative To:
Gridd
Step
Basic Step Multiplier
250 w1 =

Next Style & Previous Style

[ Dekte

Mew..

I Rename... ]|

=

Rename Grid

\!

Grid
Di

|1

aK
Cancel

New commands for Next Style and Previous Style are now available. These were also availablein
V7.6 5222. These are available whenever Change Styleis available for asingle item, but are not on
the context menus as they are designed to be placed on a shortcut key through the Customise dialog
and Keyboard.

Next Style changes the selected item to the next style in the style list that would be presented if
Change Style were used. Thislist is usually sorted alphanumerically. For atrack it will only change
the style of the selected segments, and for aComponent Pad in a SCM or PCB design it will only
changeits style if the pad is already using an alternate pad style. For aBusit will change the style of
all attached or same named busses. The same rules apply to the use of Previous Style.

Next Grid & Previous Grid

New commands for Next Grid and Previous Grid are now available. These were also availablein
V7.6 5222. These are not available on the context menus as they are designed to be placed on a
shortcut key through the K eyboard tab on the Customise dialog.

Next Grid changes the current grid to the next grid in the list that would be presented if Change
Grid Step were used. Thislist is usually sorted aphanumerically. This also appliesto Previous Grid.

R
AlE+R

= oy
<é Rotate One Step
5? Change Rotation Step...
Show Placement Origin
Change Layer

Change Style

Insert Multiple Ttems
Show Track Length Limits
Reposition Cursor Text

Use Mo Grid
Use Waorking Grid

Shift+M
Shift+wW

Use <Track> Grid

Use <Via> Grid

Use <Component> Grid
Use Testpoint Grid

Use 1mm Grid
Use 2mm Grid
Use 0.25mm Grid

Onling DRC \ Use 0.3mm Grid
Display Clearance Use 0.5mm Grid
Move Horizontaly Display Grids G
Move Vertically B Grid Step...
change Grid | B Grids... Alt+G

(—
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Next User Grid & Previous User Grid

New commands for Next User Grid and Previous User Grid are now available. These were aso
availablein V7.6 5222. These operate in the same way as the Next and Previous Grid commands
except they only change to grids that you have added.

= eyt b R
<% Rotate One Step Alt+R Uselolond S
5? Change Rotation Step Use Working Grid ~ Shift+wW

Show Placement Origin Use <Track> Grid

Change Layer L Use <Via> Grid
Change Style S
Insert Multiple Items

Show Track Length Limits

Reposition Cursor Text Use 2mm Grd
Use 0.25mm Grid :|
Online DRC i Use 0.3mm Grid

Use <Components Grid
Use Testpoint Grid
Use 1mm Grid

D et ce Use 0.5mm Grid
Move Horizontally Display Grids G
Move Vertically Bl Grid Step

[ change Grid v| HF crids... Alt+G

Change Style of Multiple Items

Change Style is now available on the context menu when multiple items are selected. Thisincludes
multiple items of the same type (e.g. multiple tracks) and supports some items of different types
provided they can have the same type of style (e.g. text, or doc shapes, or pads and vias). Y ou cannot
change the style of multiple component padsin a PCB or Schematic design, or multiple Differentially
Paired tracks.

If multiple types of items are selected, awarning dialog is given in case the user has accidently
included awrong item.

Change Layer of Multiple Items (PCB)

Change Layer, or Change Layer Span are now available on the context menu when multiple items
are selected. Thisincludes multiple items of the same type (e.g. multiple tracks ) and supports some
items of different types provided they can be put on the same type of layer (e.g. text and doc shapes).
Y ou cannot change layer on multiple Components, Documentation Symbols, Composite Vias or
Differentially Paired tracks.

If multiple types of items are selected, awarning dialog is given in case the user has accidentally
included awrong item.

Manhatten Length in Nets Report

The standard Nets Report now shows M anhattan lengths for unrouted connections and routed
tracks, as well as the actual lengths as previously shown.

Net: DRI VE Net C ass: Signal Guard Space: 0.0
Pins: 4 Testpoints: O Vias: O Tracks: 2 Connections: 1 Locked Cons: 0
: Unrout ed Connection Length: 550.0 Track Length: 441. 4+

[Unrouted Connection Length: 550.0 Track Length: 500.0 ((Manhat t an)]
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Changes to Replace Part (SCM)

From the Replace Part dialog, there is now an option to Replace Gate Symbols With Default. If
left unchecked, this will match existing gate symbols rather than using the default for the new Part.

FAMIY 75 4EL  4ELUE Alternate. ..
Foaotprint: <Default Footprint: -

“which Components: Feplace Options:

Loak for components to replace in: [T Keep attribute: styles & positions

) Whole Design ) Current Page K.eep local attribute walues

[T Replace nets assigned to ungated pins

@ Selection Only Current Block
[T Update predefined nets on symbol pins
[ Update name stem
| Replace gate symbols with defaults | :|
[ Show Report after Replace
[ Beplace ] [ “Wiew Report ] [ Cancel ]

Thereis aso an option on the Replace Part dialog to Update the Name Stem, if the Part being
replaced has a different Name stem to that in the design.

“which Components: Feplace Options:

Loak for components to replace in: [T Keep attribute: styles & positions
Keep local attribute walues

[T Replace nets assigned to ungated pins

(71 Whole Design () Current Page

@ Selection Orly Current Block. ) )
[ Update predefined netz on symbal pins

| [T Update name stem | 4 :‘

Feplace gate symbols with defaults
[ Show Report after Replace

New Toggle True Width commands (PCB)

Three new commands have been added to toggle the true width of items, these can be assigned to
shortcut keysif they are needed and are not presented on menus anywhere.

Toggle True Width Pads, Toggle True Width Shapes and Toggle True Width Tracks

Note if you also required the itemto be hollow, you must also have the Hollow check box set in the
Display tab of the Options dialog.

il

Dﬂﬂﬂﬁl

Joutod

The above example shows the design before and after the Toggle True Width commands have been
used.
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CAM Plot — Allow Break Around Pads override (PCB)

From within the CAM Plot diaog, you can now disable the breaking of shapes around pads on a
specific plot. This alows you to create a more complete silkscreen plot for example, without having
to change the Layer Class. The breaking around text is unaffected.

Edit Layer Class
Clasz Name:  Silkscreen

Layer Type: | Mon-Electrical

Pad Oversize:

@ Abszolub
00 () Percent | CAM Plot Wizard - Editing Plot ‘Silkscreen Top'
Pad Types: W start Choose what is output
M FProcess Define the appearance of the output.
Eﬁz:psir:;;ia:; M Output Choose the data to be output, then it’s style and quality.
|:| Bond Pads e
[T/ Eree Pads Eleaimipnatng Process: Layer Sikscreen Top - Exclude her
[ Mounting Holes M- Finish e
[ Cormp Mount Holes Style: Artworke -
[[vias Mirror: =
[ Micro-vias
Break Shapes
Break Around Pad
Break Around Test Negative Text: [C]

Y ou may use this for example when a full silkscreen plot isrequired for production but has many
broken shapes around the pads. The same silkscreen plot may aso be required for an assembly or
documentation purposes but the broken plot detail is not needed. To save creating a duplicate layer
with amodified Layer Class, you can now simply select the Allow Break Around Pads check box
on the Output page when editing the plot. The default switch setting would be ‘ checked’ but this will
be relevant to the Break Around Pads setting in the Layer Class.

Insert Track — Snap To Target (PCB)

An undocumented improvement was added to V7.6.5222, this has been further improved with the
version 8.0 release. The feature allowed Insert Track or Edit Track to always be able to snap onto a
position that is orthogonal to the start of the dynamic segments being added. This enables you to
always be able to start atrack in-line with an off-grid pad, or help when routing a Differential Pair
(using the Interactive High Speed cost option) where the centre point between the pads is off-grid.

+ + 4+ + + 4+ + + 4+ o+ o+

+ 4+ 4+ + + +  + + [+ +
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In version 8.0, this has now been extended to snap to a position orthogonal to the target item at the
end of the dynamic connection or trailing track segment. This again will help to finish tracks to off-
grid pads, and to join Differential Pairs or Bus routes.

B T T T T S S

+ + 4+ + 4+ + 4+ + + + + + + + + +

There is no interface change or menu options, thisis an operational change to improve its use.
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Show Dynamic Cons Only (PCB)

When moving items attached to Nets and when editing Tracks, Differential Pair or Bus Routes, there
isanew option available to hide all unrouted connections that are not dynamic during the interactive
operation.

With this option selected, it will only show the dynamic connections if they were aready visible. It is
useful in the early stages of layout when there are alot of connections on the screen, enabling you to
just view the connections attached to the component or tracks you are moving or editing. Switch the
option on using the Options dialog, M ove and Edit Track pages or from the context menu during
move or track edit.

Options - Edit Track

Display -
S nt Mode:  Angled (45 -

% Edit Track e gled (45)
Edit Shape | Orthogonal Mitre
File Extensions Sge: 500 Type: © Mire o
Find = =
General
Interaction | Show 'Can Finish' and "Has Loop' Markers V| Remaove
Move Show Legal Completion Path V| Auto Shi
Macros Always Mark MNet being edited 7] Allow Ne
Multi-5creen BT : £40
Online DRC ear Mark when edit complete n
Track Length Limits | Show Connection to Nearest Node Use Sty
Warnings | V| Show Dynamic Connections Only Obstacle

Optimise After Edit Auto Fin

Apply Vias to Tracks and Copper (PCB)

Y ou can now add additional Viasto Tracks or Copper shapes. It allows you to add vias along, inside
or around a Track or Copper shape You can select the item then apply the Viasto it (using the menu
option), or enter the Apply Via To Selection from the Utilities menu from where you are presented

with adiaog.
Apply Vias ==
Yias Placed
@ Around outzide On the shape
Around ingide Fill the shape
Net Mame: GND -
Wia Style:
Mame: PadStyle1 -
width: E0.00 Shape:  Round -
£0.00 Dol 32.00
| Plated
Spacing between viaz: 10000 | Use Rules
i jaz  10.00
Randam Spacing to vias:
Add Viaz ] |Save Settings| | Cancel
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Using the dialog

Choose where to place the vias. Around outside means placing viasin al possible legal positions
around the outside of the selected shape and on the net given. Thisisideal for shielding atrack or
other item. On the shape means along an open shape, such as atrack, or along the edge of a closed
shape. This could be used to stapling an item to a power plane. Around inside means inside the edge
of aclosed shape. Fill the shape means cover the interior of a closed shape with vias.

Select or enter the Net Name to which the vias will be added. Leaving it blank creates a default net. If
you select an item already on anet, and you are adding vias on the shape, then the net is aready
determined and you will not need to select anet.

Specify the Via Style to use (thisisinitialised to the default for the selected net).
Define the spacing between vias, this defaults to the VVia spacing, but can be any positive value.

When placing around the shape the Spacing to viasis the spacing between the selected item and the
vias, this should be at |least the Viato item spacing defined in the Spacing Rules, but can be larger.

If you are placing vias to fill aclosed shape, you can choose to Stagger them to give a closely packed
array.
The Random option will randomly distribute the vias, so there will be no regular pattern.

Press Add Viasto add the vias. Save Settings will save the current settings, and use them to prime
the dialog, where appropriate, next timeit is used. Cancel exits the dialog without doing anything.

Apply Vias ==
Wias Placed
() Around outside () On the shape
() Around inside @ Fill the shape
Net Mame: GND -
“Wia Style:
Mame: PadStylel -
width: BO.00 Shape:  Round -
£0.00 Dol 32.00
Plated
Spacing between vias: 100,00
e
[ Add Vias ] [Save Settings] [ Cancel ]

The Stagger ed pattern may look like this:

.
.
.
.
.
.
.
.
.
.
.
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The Random option will randomly distribute the vias, so there will be no regular pattern.
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Using the Around I nside option, vias could be placed inside aboard outline, like the example below:

H
=Inl-N-=-
/ ﬁ ﬁﬂmﬁ@

: : .
ﬁﬂ O:ngﬂ

*® & & & 0 4 5 0

 J°.

® & & & & & 4

L ]
* & & & & & & ¢ & & 0

Removing Applied Vias
Vias added using this tool can be removed using the Remove Applied Vias from the Utilities menu.

Y ou can remove all applied vias on the selected net or all nets by selecting one of the vias when using
Remove Applied Vias. Selecting atrack or copper shape will only remove such vias within the
vicinity of the shape.
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Create Breakout Pattern on Footprints (PCB)

When editing afootprint in the PCB editor, there is now an option to add a breakout pattern to the
footprint.

Within the Footprint Editor, from the Tools menu, there isthe Create Breakout Patter n option.
This displays a dia og from which to make your breakout selection.

Create Breakout Pattern (=23
{<Component Name>} E = ;‘m’y:bl‘g
v o0E =
: : : : ( : : : Apply to Selected Pads Only
: T:z':njf'e Signal 0. 20mm =

: : : ‘ : : ’ width: 0.20

’ ¥ Qe - .

prppANRR] = o

LSS I

Y YYRXNNN [

|| Convert ta Track on unconnected pads

[ Ok l [ Apply ] [ Cloze

Using the Create Breakout Pattern dialog

Definethe X and Y offset of the breakout relative to each surface mount pad. Y ou can reverse the
direction by specifying positive or negative values.

Radiate from centr e causes the direction of the breakout to be determined from the position of the
pad relative to the centre. The centre is defined as the centre of the bounds of the pads on that side, or
with the From Symbol Origin checked, the Symbol Origin. The X, Y offsets defined are adjusted
accordingly.

Apply to Selected Pads Only, when checked, will add breakouts only to the selected pads.

Select the Track Styleto use for the breakout. Then select the Via Style, only pad styles defined as
suitable for Vias are shown. Usually you would select a style aready defined in the technology.

Automatically convert to Track (when pad is on a net) can be turned off to stop the breakout from
ever "automatically" being converted to atrack.

Convert to Track on unconnected Pads can be switched on to allow breakouts attached to pads that
are not on anet in the PCB design to "automatically" be converted to tracks.

Press the Apply button to generate the pattern without leaving the dial og.
The pattern generated will replace any existing breakout patterns on the surface mount pads.
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New check box on IDF Export dialog (PCB)

Thereis anew check box, Rever se Rotation of Mirrored Components, on the IDF export dialog.

This allows you to choose the export rules depending on how your third-party software package
interprets the orientation of mirrored components. When this box is checked, the rotation of any
mirrored component is reversed (angle = 360 - angle) on output to the IDB file. The default setting is
for the check box to be selected, thisis how the option has worked previously.

IDF Output (23]
Wersion 2 @) Version 3
Board Filename
= _DK
C:A\U zersh PublichDocuments\Pulzonix\E xamplesiroutingdemo 7. idb Browse. ..
Cancel
Library Filename
C:AU zersh PublichD ocuments\Pulzonix\E xamplesiroutingdemao 7.idl Browse. ..
| dillove Spaces in Filenames Include Vias in Output
Software Arcs Include Non-Round Holes as Board Cutouts
| | Rewverse Rotation of Mimored Components Inelude Unplaced Components
Board Thickness: 0000 Default Component Height: 0,000

Footprint Rules (PCB)

Overview

Footprint Rules provide a mechanism for automatically selecting PCB footprints where the Part has
multiple footprint alternatives based on defined rules. This may be desirable for avariety of reasons,
for example, to provide support for different soldering techniques or technologies. The Footprint
Rules allow you to define the footprint type and rotation of the footprint selected for use based on the
soldering or manufacturing technology being used.

A Footprint Rule can be thought of as having two facets; the first facet comprises of the Layer and/or
Areaname, thisidentifies the side (or area) of the board to which the rule applies. The second facet
comprises of the rule to which a footprint must match in order to be valid for use. Thisinformation
consists of a'Flow Direction' which is used when specifying rules for soldering technologies. It can
also consist of attributes for more general criteria. These are made up of an attribute name (with
wildcard values) that are used to match against attributes defined on the footprints from the library.
The use of wildcard characters when specifying Footprint Rules allows a single rule to cover multiple
combinations for example, multiple Areas or wildcard footprint names (i.e. *Wave* or *Reflow*).
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How To Use Footprint Rules

Footprint Rules are added to the technology dialog using the Technology option from the Setup
menu and Footprint Rules.

e Area Flow Direction Footprint Criteria Attributes . I New... I
Name Value Essential ———
1 |*Top* Special Regs <None> process special Edi..
2 [*Top* Left to Right process *Reflow® m
3 |*Bottom® SM Top To Bottom =Multiple Criteria= —
4 [*Bottom*® Top To Bottom <Footprint Name> : *Wave*
5 |*Bottom® Top To Bottom [l
Down
Use Rules to Auto-Select Footprints Auto-Rotate Footprints when applying Rules

For more details on each of the columns shown for Footprint Rules, see the Edit Footprint Rules
below.

For more details on the additional check boxes on the Footprint Rules dial og see below.

If arule has asingle criteria attribute, its details will be shown in the Name, Value and Essential
columns under Footprint Criteria Attributes. However, if the rule has multiple criteria attributes,
<Multiple Criteria> will be shown in the Name column and the criteria attributes can only be
viewed or edited by using the Edit button.

Assumptions

Pulsonix makes the following assumption: When creating the Footprint in the Footprint Editor, the
default solder flow direction is defined as being from left to right (the board will move from right to
left [Board Transport Direction] which is the direct opposite of the solder flow direction). The
rotation of the footprint created will be classed as O degrees at this point.

Solder Flow
Direction

—
Board Transport Direction

Footprint Rules Order

Footprint Rules are applied to the componentsin a PCB design in the order they are defined in this
table. Successive rules will be compared until amatch is found taking into consideration its Layer
name and Area name (an area has to be defined as a Footprint Rules override area).

Use the Up and Down buttons to change the order of the Footprint Rules entries.

It isimportant to ensure that rules are in the required order and generally the more specific entries are
nearer the top of the table and the general definitions using wildcard names and blank fields are at the
bottom of the table. Thisis especially important when using Footprint Rules within anamed Area.

Usze Rules to Auto-Select Footprints Auto-Rotate Footprints when applying Rules
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Use Rules to Auto-Select Footprints

When this option is checked, the Footprint Rules will automatically select the most appropriate
footprint for any component being added to a PCB design, for example, when using the Translate To
PCB or Insert Component options.

This option must also be enabled to allow automatic switching of footprints when mirroring or
rotating components, although there are additional optionsin I nter active Optionsto disable this
behaviour.

If this option is not checked, Footprint Rules can still be applied to components after they have been
added to adesign by using the Auto Footprints feature.

Auto-Rotate Footprints when applying Rules

This option is applicable when the Auto-Footprints function is used and 'Flow Direction' is being used
in the Footprint Rules. Normally, when using 'Flow Direction' to support soldering techniques for
example, this option would be left unchecked so Footprint Rules will select the footprint appropriate
for acomponent's existing orientation in the design, in the same way as when a component is
interactively mirrored or rotated (options permitting).

Checking this, allows the Auto-Footprints option to apply adifferent approach and automatically
rotate a component to accommodate a valid footprint. Thusif the component's existing footprint is
valid for itslayer (and area, if specified) in the PCB design, but not its orientation, it will be rotated so
that it isvalid rather than selecting an alternative footprint. Where the component's existing footprint
iscompletely invalid, a suitable aternative will be selected in precedence order rotating the
component if necessary.

For specific details about attributes which effect Footprint Rules (for example Orientation), see the
Footprint Rules Details page.
Not Allowing Automatic Changes when using Footprint Rules for a Component

Individual components can be locked so that its footprint does not allow automatic changes by the
Footprint Rules option. This can be done using the Allow Automatic Changes switch on the
Component Properties diaog.

Design Rules Check

Thereis anew check box available for checking the Footprint Rules on the DRC dialog.

Components Mirrored Text Fir Order
Copper Copper Text On Board Differential Pairz
Drills Testpaints

Unreachable Side |V alidate Attributes
Under Component | Footprint Riules
Centre to Centre

Footprint Rules Dialog

The Edit Footprint Rules dialog is displayed when the New or Edit button is selected in the
Footprint Rules page of the Technology dialog. The values that can be entered here correspond to
the columns in the main Footprint Rules dialog.
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Apply to Layer(s): *Top* - =
Within Area(s) Mamed: |z

{ ® wildcard characters " and '?' allowed)

Flow Direction: Left to Right

Footprint Criteria Attributes:

Name Value Essential New...
Process *wave®
Manufacturer Philips |

Apply to Layer(s)

Enter the name of the Layer that identifies the side of the board to which the rule will apply. The
drop down list offers the names of the current relevant layersin the design, but thisis not exclusive
and any name may be entered. Wildcard characters may be used to specify a name that will match
multiple layers. For example, using *Top* will match all layers whose name contains the string of
characters Top including the specia Top Side layer on which components are added by default.

Within Area(s) Named

Enter an area name if the Footprint Ruleis only to be used within design areas whose names match
the entered string. Only areas that are marked as Use in Footprint Rulesin the Override Within
Area section of the Properties dialog will be considered. The drop down list offers the names of the
current relevant Areasin the design, but thisis not exclusive and any hame may be entered.

The name can be left blank if areas are not relevant to this entry, or you can use wildcard charactersto
specify aname that will match multiple areas.
Note, using the wildcard * will apply the Footprint Rule within any override area that is named.

It isimportant to ensure the Footprint Rule is moved up the priority order in the Footprint Rules
table so the system prioritisesit over others.

Flow Direction

If theruleisto support a particular solder technology and is required to select footprints correctly
orientated for a specific flow direction, the appropriate selection from the drop down list should be
made. If flow direction is not relevant <None> should be chosen from the list. For example, use
<None> asthe flow direction if swapping components for ones of a smaller size where rotation is not
amajor consideration.

For example, if the Flow Direction of the top sideisL eft To Right. For the bottom side of the board
aFlow Direction of Right To Left would be used as the board is now mirrored in relation to the top
side.

The Flow Direction specified is used in conjunction with the <Orientations> attribute added to a
footprint in the library, as described on the help page for Footprint Rules.
Also see Footprint Rules Details for example of using attributes with this option.
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Footprint Criteria Attributes

The Name, Value and Essential columns that appear under this heading specify the attributes that
define the footprint selection criteriafor the rule. If it isleft blank then all footprintsin the design will
be matched by the rule (subject to the Flow Direction setting described above). Thereis no limit to
the number of attributes that may be specified but rules are prioritise based on their order in the table.

To add an entry to the list of criteria attributes use the New button. Existing entries may be edited
directly in the table by selecting the cell and typing the text or by using the Edit button. Use the
Delete button to remove an entry.

Essential

If the Essential option is checked, then in order to successfully match the rule, the footprint must
contain the attribute and its value must match the value specified in the rule. Both must be a match.

If Essential is not checked, the footprint will match if:
e it hasthe attribute and the attribute value matches the one in the rule, or

e it doesnot have the attribute

Using Footprint Rules

Footprint Rules Quick Overview
Thisisaquick summary of the steps required to use the Footprint Rules feature:
e  Create or Edit the Footprint for the process required

o  Define Attribute(s) on the Footprint (for example, the <Orientations> attribute and a
"Process" attribute to identify the soldering technology and legal rotation) if required

e  Define the Footprint Rulesin your Technology file

e Add new Componentsto the design and have Pulsonix automatically select the correct
footprint and orientation based on the Footprint Rules

e  When interactively rotating Components or Mirroring to the other side of the board have the
correct footprint and orientation automatically selected based on the Footprint Rules, or use
theright click context menu option Auto Footprint to switch to the correct Footprint Rules
based footprint at a point you choose

e Run'What if* analysis on the Footprint Rules and report potential changes using the Auto
Footprints feature on the Tools menu

e  Apply the rulesto the design using the Auto Footprints feature on the T ools menu

e  Run the Design Rules Check to check the validity of the rules defined

Creating or Editing Footprints for Footprint Rules

If you wish to use Footprint Rules to change the size or shape of afootprint or its pads the set of
footprints must be available in the Footprint library in order for the Part to find them. For example,
different footprints may be required depending on the rotation and thieving pattern needed.
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Below is an example of Solder Thieves that have been added to the footprint in the Footprint Editor
on pins4 and 5. The style of thieving will depend on your manufacturing process.

Note that when designing multiple footprints to represent the different arrangement of thieving pads
all other aspects of the footprint, including its orientation, should remain constant across all the
footprints, only the position and size of the thieving pads should vary.

Naming or Renaming Footprints for Footprint Rules

The Footprint Rules dialog can be utilised with the footprint name or additiona attributes. For
example, aPart could have alternative footprints for Wave and Reflow use. In thisinstance, you
might have your footprint name reflective of these processes, e.g. SOIC8-Wave and SOIC8-Reflow.
The Footprint Rules could then be defined to use <Footprint Name> and values of *Wave* and
*Reflow*.

Attributes for Footprint Rules

To apply the Footprint Rules to adesign and if the <Footprint Name> and values method is not being

used, the Footprint must include the appropriate additional attributes. These can be added directly by
editing the footprint in Footprint Editor or by using the Attributes button on the PCB Footprint tab
of theLibrary Manager.

Attributes must be added to each footprint in the Footprint Library and not the Part itself.

Using Attributes

The Footprint Criteria Attributes defined within a Footprint Rule are used to identify an appropriate
footprint by matching against the attribute(s) on the footprint. Any attribute attached to a footprint,
including the system defined <Footprint Name>, can be referenced in a Footprint Rule.

For example, using the attribute method, if the Name column is set to <Process> (Process being the
Attribute Name) and the Value is set to Reflow, the system will search for any footprint which has
the <Process> attribute defined and contains the word Reflow. The appropriate rule will then be
applied to that footprint.

<Orientations> Attribute For Flow Direction Alignment

When using Footprint Rules for defining Flow Direction alignment (the rotation), the attribute
<Orientations> should be added to the footprint. This attribute is a system attribute and is available
to you without adding it to your Technology.

<Orientations> Attribute Rule

The <Orientations> attribute value should specify the footprint rotation(s) for which it isvalid. Thisis
relative to the default system flow direction of Left to Right.

The <Orientations> attribute value can be any or al of the values 0, 90, 180 and 270. Multiple values
are comma separated with or without a space. For example, 90,270 would be valid. The actual



30 Pulsonix Version 8.0 Update Notes

footprint orientation used will match the defined Flow Direction rule in the design against the
matched <Orientations> values on the footprint.

For example, the illustration below shows the footprint as created in the Footprint Editor at zero (0)
degreesrotation. It has the attribute values of Reflow and 90 assigned to it for Process and
<Orientations> respectively. This means, the legal rotation for the footprint will be 90 degreesto its
current default position.

Reflow

99
Solder Flow
Direction
—-
—

Board Tranzsport Direction

The Footprint Rules dialog could look like the example below. The rules dialog does not need to have
the <Orientations> attribute defined here, it will be automatically matched using the Flow Direction
defined in the rule.

Laver Area Flow Footprint Criteria Attributes
u Direction Hame Value Essential
<Top Side= Left to Right :Process “Reflow*

The illustration below now shows how the Process value rule has been matched and the
<Orientations> attribute has been applied as a 90 degree rotation to the component to match the
Footprint Rule.

Solder Flow .-_'; 30 degree
Directicn P rotation
— 00 [N
I o~
Ap—

Bozrd Tramsport Direction

Footprint Rules for Solder Flow Direction

Y ou can use the Footprint Rules for changing footprints to match your soldering process and Flow
Direction. A Part definition may contain multiple footprints which are used to represent different
thieving pad arrangements for the various orientations of the footprint pads.

For example, the illustration below shows the footprint in the PCB design, the footprint is at the
desired orientation as the board is being designed with the solder Flow Direction Left To Right.
However, the footprint isincorrect asit does not have any thieving pads on the footprint for this

process.
B
Solder Flow
Direction
I H

Board Transport Direction
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For our footprint to change to the one based on the Footprint Rules, the rules need to be applied. This
is shown below; the Footprint Rules dialog has been defined to use footprints which match * Reflow*
in their Process Attribute Value. The new footprint has been created with the correct rotation already
applied for this process.

Reflow Solder

@
Solder Flow
Direction
— I

A

Board Transport Direction

The illustration above now shows how the footprint has changed to the footprint with added thieves
on pads 4 and 5. As the attribute for the footprint has been set to 0, and the Flow Direction in the
design is the same as the default Flow Direction used when creating the footprint, it has not been
rotated, it has already been created at the required rotation.

Footprints without the <Orientations> Attribute

Any footprint without avalid <Orientations> attribute or without the attribute at all, will be
considered to match any Flow Direction in arule without any additional rotation being applied.

Footprint Rules for size changes

Footprint Rules can also be used to change one or multiple footprint size within adesign. This may be
useful where one size of footprint is swapped out for another of asmaller size, for example, where the
medium or large IPC standard footprint is swapped out for the small standard. This could be done for
awhole Layer or Side or for an Areafor example.

In the example bel ow, we can swap out all footprints which have an aternative defined in their Part
definition and which have afootprint name containing 0805-med. Wildcards (*) have also been used
before and after the text string in the Value field to allow awide enough search but refined enough to
be specific. The Flow Direction has been set to <None> meaning the matching footprints can be
orientated any way.

Apply to Layer(s): <Top Side > v =

Within Area(s) Named: |

Footprint Criteria Attributes:

Name | Value | Essential |
<Footprint Name> | *0805-med*

This scenario could aso be used for swapping particular footprintsin an Area by entering an Area
name in the Within Area(s) Named: box.
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Auto Footprint Tool

The Auto Footprints option allows the defined set of Footprint Rulesto be applied to the
componentsin aPCB design. Thisis used to identify, report and, if required, update to, the
appropriate footprints as directed by the rules.

The Auto Footprints option is available from the Tools menu, Auto Footprints. The dialog is split
into two tabs; Run Now and Footprint Rules.

Run Now Tab

The Run Now tab is used to set the options that will be applied when the Footprint Rules are run from
the Auto Footprints option.

Auto Footprints - Run Now @
Apply Footprint Rules To: How To Apply:
@ All Components | Find First Match Footprints
Selected Components | Update Footprints in Design
| Write Report
| View Report on Completion

Apply Footprint RulesTo

Choose between All Componentsin the design or just the currently Selected Componentsin the
design.

Anindividua component may be locked against having its footprint auto-selected by Footprint Rules
by deselecting the Allow Automatic Changes option in the Component Property dialog

Note, the Footprint Rules may be applied to an individual component in a design at any time by
showing the Context menu and selecting the Auto Footprint option.

How To Apply

Even if acomponent's current footprint is valid according to the rules, by checking the Find Best
M atch Footprints option, the most appropriate one can be identified by applying the rules to
footprints in precedence order from the Footprint Rules table.

The Update Footprintsin Design enables you to apply the Footprint Rules when the Run button is
clicked. With this option left unchecked and with the Write Report option checked, you can run a
‘what if' analysis on the design and view the report to see what effect the Footprint Rules would have
if they were applied.

The Write Report option enables areport to be written showing the results of running the Footprint
Rules on your design when the Run button is clicked. Use the View Report on Completion check
box to view the report after the Run button is selected.

Select the View Report on Completion option to show the generated report on screen immediately
after the option is run.

Report Content
The report will detail the effect of applying the Footprint Rules to your PCB design.
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If the Update Footprintsin Design option is not checked the report will show what will happen if it
is checked.

When it is checked, the report title will change to Auto Footprints - Update rather than Auto
Footprints - Check and the additional line UPDATING Footprintsto comply with ruleswill also
be shown. The reported footprint changes will be applied to your design and the number of footprints
changed will be shown.

The main body of the report is divided into three section as shown below:
Conponents matched to Footprint Rules

Conmponent: Ul. Rules found match, Retain footprint SO C8_BOT45
Conmponent: U2. Rules found match, Replace footprint SO C8_BOT with SO C8_BOT45

Conponents NOT natched to Footprint Rul es

Conmponent: U3. Rules did not find match, Retain footprint SO C8

Conponents excl uded from Footprint Rules

Conmponent: U4. Rules ignored, Retain footprint SO C8_BOT

The Components matched to Footprint Rules section shows those components for which the
Footprint Rules identified avalid footprint while the Components NOT matched to Footprint
Rules section shows those for which avalid footprint failed to be identified. The Components
excluded from Footprint Rules section shows those components which are locked against being
changed by the Footprint Rules.

A lineis shown under the appropriate section, for each component in the design (or selection),
detailing if and how its footprint is affected.

Footprint Rules Tab

For convenience, the Footprint Rules tab from the Technology dialog is duplicated on this dialog.

Running the Rules
Once the desired options have been set, use the Run button to apply the Footprint Rules.

To save changes to the options without applying the rules use the Apply button.

Design Rules Checking

The Footprint Rules check will enable the DRC option to check that component footprints are valid
according to the defined Footprint Rules.

Copper Copper Text On Board Differential Pairz

Drillz Testpaints

Unreachable Side |V alidate Attributes
Under Component | Footprint Riules —|
Centre to Centre
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Library Manager — Edit Attributes available on PCB Footprints Tab (PCB)

The Attributes option isnow availablein the Library Manager for PCB Footprints. This has been
added to enable easier additional and editing of footprint attributes required for the new Footprint
Rules option.

Additional Designh Rules Check (PCB)

Libraries - PCB Footprints

==l

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

Conterts

53261-06

Current Library:  sm footprints pfl [in "C:\Users\\Public’\DocumentsPulsonccB0\MasterLibraries” -
[ Adtributes ... ] [ MNew Library... ] [ Report... ] [ Index

5326105 -

[¥] Preview
[
fkte KComponent Name>)}

Iml

Load Tech...

5
g 2|EE||T|E|e &
B2 |R| 2|73

Net Styles checked under Via Keep Out check

Net Styles which define No Vias within Named Areas are now checked as part of the DRC and Via
K eep Out check. There is no interface change, just a change to check and report the Via Keep Out

rule.

Edit Net Styles

For Mets with Met Class:  Signal

- = For Mets of Type:  <Ans

Within Areas Mamed: Mo_Vias

Define Default Track Styles
For Tracks:

On Side: <Any
or

[ * wildcard characters ™' and ¥

Define Yia Defaults

For Viaz with Layer Span:  <Any:

4

Wiaz Mot Allowed

Design Rule Check

[[ Spacing [7] On Grid
Tracks Tracks
Wiaz Wiaz
Fads Test Paoints
Mount Holes Components
Test Points Pads
Copper
Text Keep In/Out
Board [ Tracks
Crillz Viaz
Components [T Test Paints

[ Marufacturing [T Mets
|zolated Copper Single Fin Mets
Unpoured Templates

Split Plane Pad

Met Connectivity
Unfinished Track

Flane Thermal Pad Track Layer

Biond “wire Length Track Width

“wire Cross “ia Size

‘wire Under Component ia In Pad

Lill B ackoff Teardrops
Minimurm Pad Land Track Length

Fad Undersize Connection Length
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The report looks like this:
DRC Errors Report

Viato Area Error (V-A) Between (3370.00 2845.00) and
(3300. 00 2845.00). Layer 'Top'. Required 0.00 Actual 0.00.

Viato Area Error (V-A) Between (3190.00 2915.00) and
(3270. 00 2915.00). Layer 'Top'. Required 0.00 Actual 0.00.

Tot al :
2 Viato Area Error (V-A)
Nunber of errors found : 2

Drill hole check of a suppressed pad

Drill Check — this also checks that the drill hole of a suppressed pad does not break atrack of the
same net. Thereis no user interface change but the Drill Check option has been enhanced to include
this.

Display Pad Numbers in Pads (PCB)

The ability to display pad number swithin the pads was added to version 7.6.5223, thisis different
from the <Pin Name> attribute in that is displays al the pin namesin all the componentsin the design
regardless of whether they have the <Pin Name> attribute or not. The <Pin Name> attribute would be
used instead of this feature if you decided that some Pin Names needed to be displayed and some not.
It also enables you to display Pin Names at a given position, layer and font size.

a

HHHHHHH

The display of pad namesis controlled from the Colours dialog, Highlights
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5| Colours - Others
Layers Name Displayed | Selectable | True Width| Colour
Elec Shapes =
Doc Sh Connections W W
oc shapes Symbol Origin 7
Pads Relative Coords Origin v v
Boards & Areas Coordinate Origin 7 v
Vias Background
Text Bitmaps v v v
Attributes Spacing Shap +
Highlights Pad Name Text v w
. Pad Name Background W
Mets

From here, you can switch the Pad Name Text and Pad Name Background on and off and change
the colour. Enabling the foreground but not the background will display the pad names with no
highlighted background.

Save/l oad Colour s has also been updated to allow these settings and colours to be used.

Options dialog
Auto-Hide Zoom Level

From the Display tab on the Options dialog, you have a slider control to define the zoom level at
which the pad name will disappear. This alows you to zoom in close and for the text not to swamp
the design. This allows the pad names to be switched off at a point before they swamp the design
when zooming out.

Lidw raus N 1P MOsL ViSO Layer oo Uther Shape Segments

Pad Name in Pad:
Auto-Hide Zoom-Level: Fort:
Low High tahoma -

[ Reset Height {in Points): 80 1=

Setting the slider to a higher position avoids situations like this below where the pads can’t been seen
under the pad names:

&6 L"IAHIA”|51|51111 hld 1-1;-11‘3-11*-11';‘11 21
0‘*.“|‘l IR 0.*‘ +IR+IR IR+ IR 0"“‘*‘* f
B :

1 i ..|n.1|nrﬁ|n~|m- (ST )
+HR+TR T IR+ olononon-nolonolo_-nol 3 15
2 IE NE4NESIEC|EZ)E! IE'4|E1IE11E1 231337

Use the Reset button to reset the slider to its default position.
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Font Sizefor Pad Namesin Pad

The font style and size used to display the Pad Names in Pads can be adjusted from the Options
dialog to grow or shrink the font to your requirements. Some systems have been found to have very
small display of fonts. Thisallows you to adjust the font bigger to make it visible. The font face itself
can be changed if you prefer adifferent style of font.

Lidw raus N 1P MOsL ViSO Layer oo Uther Shape Segments

Pad Name in Pad:
Auto-Hide Zoom-Level: Fort:
Low High tahoma -

[ Reset Height {in Points): 80 1=

Intelligent Gerber Import reading Parameterised Macros (PCB)

The Intelligent Gerber Import option now reads parameterised macros. For example, Macros that
may define user-defined pad shapes with parameters will now read in. There is no interface change
for this update.

Changes to Toggle Layer (PCB)

Toggle Layer visibility switches (PCB)

The Set Toggle L ayersfeature, accessed viathe LayersBar context menu, has been enhanced to
allow you to define commands to always explicitly Show or Hide layers rather than always toggling
their visibility between the two. These commands can then be placed on shortcut keys to speed up
switching layer visibility whilst editing the PCB design. This feature was also added to V7.6.5223.

If you want a Toggle Layer command to set alayer to be specificaly visible or invisible rather than
toggling between the two there are additional keywords that can be used as a prefix to the layer(s)

specification.
7| Layer Toggle Setup @
= 0K
Toggle Layer Layer to be Toggled On/Off
1 ShowEx Top,Bottom E Cancel
2 Show Inner2
3 Show Inner3
A

These keywords and their effect are described below:
Show - the specified layer(s) will aways be made visible.
Hide - the specified layer(s) will always be madeinvisible.
ShowEX - the specified layer(s) will always be made visible and al other layers will be made
invisible.
HideEx - the specified layer(s) will always be made invisible and al other layers will be
made visible.
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Toggle - is provided for completeness and has the same effect as no prefix keyword. The
specified layer(s) will toggle between being visible and invisible.

For example, defining Toggle Layer 3 as " ShowEx Electrical Top, Electrical Bottom™ will
allow the top and bottom electrical layersto be shown exclusively with all other layers
hidden.

Increased number of Layer Toggles available (PCB)

The number of Layer Toggle commands available has been increased from 16 to 100. These are
availablein the Customise dialog and K eyboar d. This increase was added to V7.6.5222

Customise @

| Commands I Toolbars I Tools I Menu | Keyboard |Bpplication Look I Option5|

Category: Fitter
[NI Commands - ] layer
Commands: Cortext: <Al -

Toggle Layer 55 a
Assigned Shortcuts:
T | ié.\. ove

Layers Bar — Display of Layer Colours (PCB)

The Colour of each layer is now displayed on the bar alongside the layer name on the Layersbar.
Y ou cannot change the colour here, only view which colour is used for a particular layer. Use the
Coloursdiaog to change the colour.

Layers x

(] Silkzeresn Top
VIl Tor

[/ Paste Mask Top
[ Solder Mask Top
[C1F wires Tap

[ Fin Mames
Ground

[0 lemer 3

7]l e 4

[ irrer 5

[ lener 6

7]l Irner 7

Irner &

Pawer

[l Battom

[¥] M Silkscreen Bottom
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3D Package Editor — User-Defined Shapes (PCB)

As an addition to the existing built-in shapes, the ability to create your own 3D packages will allow
you to customise existing packages with extra graphic elements as well as create fully custom
packages from scratch.

From within the Library M anager and 3D Packages tab, enter the name of the package (which, like
other 3D packages, be used to match the PCB Symbol name of your components) and choose the
library in which the new package definition should be saved. Click OK to open the Edit 3D Package
diaog.

Selecting the new Package Style: User will turn off most of the controls on the package editing
diaog, and instead make available a new Edit button that takes you to a separate dialog.

Thereisaso an option to initialise a User package from the elements that are auto-generated for one
of the standard packages. Thiswill depend on the PCB symbol that is matched or selected based on
symbol name. Y ou could use this for example to take an auto-generated DIP package based on a 14-
pin DIL footprint, switch that to a User package to gain access to the individual elements which you
could then manipul ate.

Note that a user-defined package will have no automatic relationship to the footprint to which it is
then assigned, so for example the user package created for a 14-pin DIP will not automatically gain
two extrapinsif you assign it to a 16-pin footprint. All you will get is a 14-pin 3D image sat on a 16-
pin footprint.

Edit 30 Package
Package Definition: Applies to Footprints
OK
Package Style: |Shape '] User
-
Height: Q:::l'
Box Also Applies To:
Inside: Can
Chip Add...
Standoff: DIL
DILSwitch Edit...
Body Colour:  LED
LEDdisplay Delete
Top Closed |MELF
. | d QII el
Top Coloun Shape

You will be asked to initialise the user defined package feature.

Pulsonix E3

y ) | Initialise the new 'User' package with the
¥ shapes from the current package?

Click Yesto use the shapes from the current package and No to start a new shape.
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Edit 2D Package (23]

Package Definition: Applies to Footprints -
Ok
Package Style: |User '] User

Also Applies To:

For user defined packages to be previewed and edited successfully, you must have arelationship
between the 3D Package and the PCB Footprint(s) it appliesto. The Add button allows you to do this.

Applies to Footprints

Also Applies To:

Clicking the Edit button starts the editor where you will be able to see alist of all the graphic
elements of the package, edit their properties, and add or delete elements.

| Edit User Defined 3D Package

Elements: oK.

IH g

Save

Disk Silver Copy
Box Charcoal —

B Silver Replicate...
B Silver =
Box Silver Delete
B Silver .
Box Silver
Boi Silver
Box Silver
Boi Silver
Box Silver
Box Silver
Box Silver Units:
Boix Silver
B Silver
Box Silver T inches

=
E=a=

@ mm

Iype: | Box -

Colour: Charcoal I -

Mame:

|Z|Keep Current Size

XL 0.0000
Y 0.0000
Z1: 0.0000
X2 0.2540
Y2 0.2540

Zx 0.2540
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The following graphical primitives will be available to use by selecting the Add button and selecting

Type:
Box Disk
Pipe (horizontal cylinder) Sphere
Stack (vertical cylinder) Cone
Elbow Prism
Hex
Add Element (=]
Type: |Box -
Colour:  Charcoal S -
Mame:
Add Multiple:
X Count: 2 = Step: 1,000
Y: Count: 1 = Step: 1.000
Z Count: 1 = Step: 1,000
[ oK ] [ Cancel ]

The Colour of each element can be specified, and the various position and size properties will also be

available to be changed.

7 | Edit User Defined 3D Package

Elements:

SFCoa

Digk Silver

Box Charcoal

B Silver
Box Silver
Box Silver -
Box Silver
Box Silver
Eox Silver L
Eion: Silver =
Eox Silver e
Box Silver
Box Silver Units:
B Silver
Box Silver
Eox Silver ) inches

@ mm

Type: |Box -J

Colour:  charcoal . -

Name:

|| Keep Current Size

X1 0.0000
i 0.0000
1 0.0000
X2 0.2540
Y2 0.2540

i 0.2540

Each Element listed will be expanded in the lower
section of the dialog. Selecting each element will reveal
its characteristics.

The coordinates displayed on this section show the size
and position of that element in the 3D package in the
current design units. Thisis also shown in the Preview to
the right. Changing these values will automatically
change the element in the preview.

For the best results, it is advisable to edit an existing user
package to shorten the creation process.
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Coordinate values are taken from the PCB Footprint Symbol Origin. The two sets of values (X1, Y1,
Z1 and X2, Y2 and Z2) represent the relative offsets in directions away from the Footprint Origin.

The Replicate button is used to copy and repeat existing el ements. Multiple copies can be madein
both the X, Y and Z directions. By using the X, Y and Z Offsets, you can create rows and columns of

similar e ements.

Replicate Package Itemn

X Count: 2 = Y Count: 3 =

¥ Offset: 0.394 = mm Y Offset:

Z Count:

0.394 =/mm Z Offset:

[ OK ] | Cancel

)

1

0.000

= | mm

sl

Interactive High Speed (PCB) (Cost Option)

Rules Spreadsheet

As part of the I nteractive High Speed Rules option, the new Rules Spreadsheet dockable PCB bar
displays information about Nets, their rules and where the rules are being violated. The display is
updated dynamically as tracks are added and edited.

This option is available as the Rules Spreadsheet Bar on the View menu or from the context menu
when right-clicking on the Pulsonix framework.

— Menu Bar

]
H R & & T V] Standard
v

Edit

==

Dockable Views
Alignment

PCB

Macros

i Colour Files

E Component Bin B
B Database

Design Browser D
DRC Errors

Find Ctri+F
Chrl+L

33 @0

Layers
Part Browser

Rules Spreadsheet
World View w

| edi R B

L Customise...

It is presented in the form of a spreadsheet in a dockable bar, you can switch between different
information content.
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Rules Spreadsheet
[nats »][ Edt. | [Cobous. [Opions.
et | HetClass | Bus Name | Sub-NetAttri  Pad Pad2z__| Min Length| Max Length] Length | Complete | Max Vias | Hum Vias | Min Text Probes | Num Test P| Max Length] Length Difi|
DIFF1 Diff - Al 1281 54 Est. M 2 0 150.00
DIFFZ Dift - ~ 1880.92 Est [l 2 (] 15000
DRIVE sig2 al - i 100000 1150000 3031.84Est ] 2 1 0
Fin_Order B 3 0.00 F] 2
Cizz X 750.00 100,00 Bi731 Esk ] 2 0
c122 as.3 750.00 1100.00 71961 Est. [M] 2 o
¢iz3 @63 750,60 100,60 S51.72 Est [l 2 [}
PL21 as3 750.00 110000 37071 Est ] 2 0
PL21 Q6.3 750.00 1100.00 170127 Est. [M] 2 o
[oS @63 750.00 1100.00 " 1330.56 Est ] 3 [}
FAT Signal 10000 700.00 4136.39 st ] 0
High speed  Sia2 -l -l -l 1000.00 1500.60 5095 79 Est I 2 i ]

Differential Pairs and Nets are available for selection on the drop down list.

Rules Spreadsheet
@ [Nets '] [ Edit... ] [ Colours... ] [ Options... ]
—1t— Differential Pairs
‘h | Max Length Length Complete
| oFF Diff 128154 Est. P
BiFF Biff 1880.92 Est. ]
DRIVE Sig2 1000.00 1500.00 3031.84 Est. ]
FAT Signal 100.00 700.00 4136.39 Est. ]
High_speed : Sig2 1000.00 1500.00 5095.79 Est. ]
HS HS 3000.00 5000.00 12662.20 7]
Choosing the spreadsheet type

Use the dropdown list in the dialog header to set the current spreadsheet type, or if thelist is not
visible select the required spreadsheet type from the shortcut menu. Choose between displaying alist
of Differential Pairsor alist of Nets. Differential pairs have onerow per item, whereas Nets can
have additional rowsto display sub nets (defined by pin attribute) or to display pin pairsin the net.
The existence of these rows depends on which columns have been included. The additional rows can

be shown or hidden by pressing the small triangle icon in the owner row above them.

Rules Spreadsheet Edit

The Edit button is used to define what information (columns) are shown in the rules spreadsheet grid.

Current Columns:

Edit Differential Pairs Spreadsheet Columns

MNetl
Pad1l
Pad12
MNet2
Pad21
Pad22

% Paired

Complete

Paired length
Length Diff

MNew Column:

Allow Spurs

==

Restore Default:

Current Columns:

Edit Nets Spreadsheet Columns

MNet

Met Class

Bus Mame
Sub-Net Attribute
Pad1

Pad2

Min Length

Max Length
Length

Complete

Max Vias

MNurn Vias

Min Text Probes
Num Test Probes
Max Length Diff
Length Diff

MNew Column:

==

Restore Default:

Minimurm

Using the Minimum button allows you to select a minimum number of fields to display. The Full
button shows a more complete list. Both lists can be enhanced by selecting additional fields using the
New Columns button and using the Add button to add them to the list. Once chosen, the order can be
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moved using the M ove Up and M ove Down buttons. Use the Delete button to remove the field from
the display list.

Rules Spreadsheet Options

The Options button is used to set up your preferences for the rules bar behaviour and to specify
which items are not to be included. If the button is not visible, Use Spreadsheet Options from the
shortcut menu. The options are retained in the system registry so that your choiceis preserved for
future use.

Rules Spreadsheet Options @
General:

| Update ‘wWhilst Dynamic

| Auto Scroll Ta Selected or Dynamic ltem

Mets Spreadshest:
Include Power And Ground Mets Include Mets Without Rules

Inciude Default Nets

Update Whilst Dynamic - Generally information in the spreadsheet is updated as soon asitemsin
the design are changed. For large nets on some designs this can take a while, especially whilst placing
items and adding a track segments. Unchecking this box will stop the "continuous" updating that
happens whilst moving items during interactive operations, and they will only be updated when the
item is dropped or a corner is added. Leave the box checked if you want to see the track length
changing "on the fly" as you move across the board, for example if you are using the spreadsheet
instead of the head up track length display on the cursor.

Auto Scroll To Selected or Dynamic Item - Check this box to ensure the current item in the design
isaways visible in the spreadsheet by automatically performing a vertical scroll.

Include Power And Ground Nets - Check this box if you want to include nets that use a net class
with type power or ground. These nets are often not required as net track length is not an issue with
them. They usually have alot of nodes and can take along time when calculating values, like
completion for example, as they need to check planes and poured copper.

Include Default Nets - Check this box if you want to include nets that don't have a user defined net
name.

Include Nets Without Rules - Check this box if you want to include nets that don't use a net class
containing track, via or probe rules. These nets are not normally required in the nets spreadsheet as
they have no rules to check against.

Rules Spreadsheet Colours

Use the Colour s button to change the colours of the spreadsheet cells, and to define how to highlight
the row that represents the item that is currently selected or being edited in the design. If the button is
not visible, Use Spreadsheet Colour s from the shortcut menu. All coloursin thisdialog are retained
in the system registry so that your choice of coloursis preserved for future use.
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Rules Spreadsheet Colours @

Cell Colour:

Each cell in the spreadsheet will have one of the following highlight colours.
Click on the coloured block alongside each one to change its colour.

Mot used:

Infarmation:

Rule:

Editable rule or walue:

Walue that satisfies the rule:

Walue less than the minimum rule value:

Walue more than the masimurn rule value:

LIl

R ow Colour:
Selected Item: | Test V] Underline
Important lterm: V| Text V] Underline
[ Ok ] | Cancel | | Reset To Defaults |

The top section shows a set of colour buttons showing the colours that will be used for each cell
information type. Click on a colour block to changeits colour.

Not Used - This colour isused for cells that are not needed, i.e. their column is not relevant for their
row. For example the "Net Name" cell on apin pair row.

Information - Used for cells that represent non editable information about the rows dataitem that is
not directly associated with arule. For example the two net names for adifferential pair.

Rule - This colour is used for non-editable values that represent arule limit. For example the
maximum track length for anet. To change these values you must visit the appropriate dialog in the
technology.

Editablerule or value - Used for values that are editable. These usually represent arule limit that is
directly editable in the spreadsheet (like the differential pair rules) or an information cell that you can
alter to change what data its row represents (pin name cellsin a pin pair row on alarge net for
example).

Valuethat satisfiestherule- This colour isused for values that are within their corresponding rule
limits, and therefore represent arule pass. For example a nets track length that is within the defined
minimum and maximum rule values.

Valueless than the minimum rule value - Used to highlight values that fall short of their
corresponding minimum rule limit. For example a pin to pin track length that is less than the
minimum pin to pin length defined for a net, or anet complete cell on anet that has tracks missing.

Value more than the maximum rule value - Used to highlight values that exceed their
corresponding maximum rule limit. For example a pin to pin via count that is greater than the
maximum number of vias allowed between pins on the net class.

The lower section shows how the selected or important itemsin the design have their rows
highlighted in the spreadsheet. For each highlight type you choose a colour that will be shown as a
block in the first column of the row, and choose whether the text in the row is displayed with this
colour, and aso if the row is underlined with the colour.
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Selected Item - This row represents the single net or differential pair in the design that is sel ected, or
apart of it that is being edited (atrack being edited for example).

Important Item - These rows represents nets or differential pairs that have been marked as important
in the spreadsheet. See above for information about highlighting rows for important items.

The Reset To Defaults button will return the colours and highlight check boxes to their origina
"factory" settings.
Hiding Dialog Buttons

Y ou can maximise the space avail able for the spreadsheet grid by using Hide Dialog Buttons from
the shortcut menu to remove the dialog controls above the spreadsheet and move the spreadsheet up.

=
].& Rules Spreadsheet
. [hets ~| [[Edt. | Floating
e Dockin
I Net | MetClass | Bus Name |Sub-NetAf S Min Le
" DIFF1 Diff iz‘ Auto Hide
L[| oFr2 Diff Hide
o DRIVE Sig2 5
24 FAT Signal Rermove Highlights
O e xl Deselect Al
HS HS
Ha? = Refresh Spreadsheet
H34 HS ‘ S—
Low_speed  Signal | Hide Dialog Buttor=,

The Show Dialog Buttons option will reverse this. When hidden, you can still change the spreadsheet
colours, options and columns by using commands on the shortcut menu. If the buttons are hidden, the
title of the bar will include the spreadshest type.

].& Rules Spreadsheet - Nets
Net | WetClass | Bus Eloating PadZz | Min Lenc
™ DIFF1 Diff Docking ]
’ili DIFF2 Diff !Z| Auto Hide hd
o DRVE Sig2 - -l 1000.00
i FAT Signal Hide 100.00
OQ High_speed : Sig2 » N | 1000.00
) i o Remove Highlights o St o
Hs2 HS Deselect Al -l 3000.00
H54 HS hd 3000.00
Low_speed _ Signal Refresh Spreadsheet 100.00
Nos3 Signal | show Dialog Buttons S R o
P Differential Pairs Spreadsheet |
~ | Mets Spreadsheet
B Rules Spreadsheet - Nets £
Show Dialog Buttons Edit Spreadsheet Columns...

Spreadsheet Colours..

Spreadsheet Options...

Highlighting important items

Using left click in any cell in thefirst column that represents a differential pair or net (i.e. not asub
row) will mark the item the row represents as "important" to you. The row will be highlighted to
enable you to quickly see the information whilst editing the design. Y ou can specify how the row is
highlighted using the spreadsheet Colour s dialog. Use Remove | mportant |tems from the shortcut
menu to clear the spreadsheet of any highlighting of important items. Use M ake Selection | mportant
from the shortcut menu to highlight all rows that have selected itemsin the design.
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Vi I\ P | | & |_|
o~ I L Edit Met... T T
| —
Edit Net Class...

Mark Met H
o Find Met

Remove Highlights
Deselect All

= :il Make Selection Important
I _I J Refresh Spreadsheet
Show Dialog Buttons

[Ty

Differential Pairs Spreadsheet

i V80 Bus Routing v | MNets Spreadsheet <

Rules Spreadsheet - Net: Edit Spreadsheet Columns... L
Net Cla Spreadsheet Colours..

A B Spreadsheet Opti "

.................................. preadshe ptions...

DHFF1 Diff -

DMFF2 Diff o

DRIVE Sig2 o 7

FAT Signal

If asingle differential pair or net is selected or is being edited, the row will be highlighted as the
"selected" row. How the selected row is highlighted is defined in the spreadsheet Colour s dialog.
There is a spreadsheet option (see below) to ensure that the selected row is always scrolled to be
visible.

Interactive Bus Routing

As part of the Interactive High Speed option, in aPCB design, you can add and edit multiple paralel
tracks at the same time representing groups of signals such as Memory, Differential Pairs and Buses
that need to be routed together using the Bus Route option. Like Differentially Paired tracks, the
tracks added to a Bus route are kept together when moving or editing them; treated asif they area
singleitem.

The option can be used to quickly add a set of tracks on new nets to a design representing a channel
that can be connected to existing nets at alater stage, or can be used to route together a group of
signals that already exist in the design.

To aid this feature further, names of Busses in Schematics, and the Nets within them are synchronised
to the PCB design so that when adding PCB Bus routes you can choose the signals required by using
the Schematic Bus Names from the context menu.

Insert Bus Route has three phases:

e Select theitems (Pads, Vias, Track ends, Connections (Nets)) that you wish to start from and
select the option.

e Position the line of junctions at the start of the Bus route that represent the start point of each
track in the set.

e Add segments to define the path of the Bus route.
P Toadd Busroutes

Use the Bus Route option from the I nsert menu.

The corners of the centre line of the Bus route will be gridded.
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When the mode is entered, I nsert Bus Route is displayed on the Status Bar. Use the following steps
to add a multi-track path:

1

First, if another track is pre-selected before entering the mode, the width and layer are taken
from the selected track segment to use when adding the tracks in this session. These are
shown on the Status Bar.

The pre-selected track will remain selected until picking is donein the Insert Bus Route
mode.

Alternatively, if aset of pads or vias are pre-selected these will form the set of netsto be
routed together.

Before you select an item to start the track from, you can right click the mouse to use the
shortcut menu to do the following:-

Change Layer - Usethisto set the layer that you wish the tracks to be on. This layer is used
if the picked pads to start from reaches it, otherwise the layer the start pads are on will be
used. The new layer is shown on the status bar. Y ou can also use Next Layer and Previous
Layer to step through the different layers.

Change Style - Use to change the width of the tracks to a specified value. This value will be
used even if the picked item is already on anet and has atrack style associated with a net
class. The new style is shown on the status bar.

Use Default Style - Use to change the width of the track back to using the default style. The
style on the status bar is cleared to indicate that the track style will be defaulted as follows:-

For new nets the track style will be taken from the Net Class defined on the Nets page of the
Technology dialog. If the track is started on an item that is aready on anet, the track style
will be taken from its net class.

Change Number of Tracks- Thisoption isavailable if you do not have any items selected
and is used to specify how many tracks you want in a Bus route containing new nets. The
number of tracks that will be added is displayed in the Status Bar at the bottom of the screen.

Insert Bus Route @

MNumber of Tracks: 5 oK
| Cancel |

Show Dynamic Cons Only — Use this option so that you can only see the connections from
the end of the bus route to their target pads

Route Connections At Bus Start - Switch thison if you want the dynamic unrouted
connections at the start of the Bus routing to be converted to tracks as soon as you select the
position to start the Bus route from. A simple routing algorithm will be used that does not
alow layer changes or complicated patterns to be created. If the connections cannot be routed
simply, they will be left unrouted for you to complete later.

Segment M ode - use this sub-menu to change the track segment mode that will be used. This
affects what direction the Bus route can be started. Thiswill include 45 degree angles if the
current track segment mode is not purely Orthogonal.

As soon as you enter the Insert Bus Route mode a modal cursor will be displayed for you to
use. If you want to use existing nets in the Bus route, select the items to start on as follows:-

Click on acomponent pad, via or dangling track end. Its selection state will be toggled.
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Drag aframe to select a set of component pads, vias or dangling track ends. This set of items
will define the Bus route unless the control key was held down when ending the frame, in
which case you will be able to carry on selecting or deselecting items.

Click the mouse on an unrouted connection.

Do not select any items. A new Bus route will be started from the position you picked. The
tracks will be placed on new nets and connected to junctions at their start and end points.

'\/‘o

L & X

W

Use Define Bus Route Nets to choose nets, the closest items on these nets will be used. If itis
difficult to pick items to define the nets you want in the bus route, use this option to choose
the required nets from alist of net namesin the design.

Bus Route Nets @
Addo oK

Addl

Addz2

Adda Cancel

Addd4

Add5 Bemove Met

[T Keep Order:
[Left ta Right]

Up

Drown

Reverze

IHemove All Nets]

Choose Nets

Met:  Add[0-5] hd Add To List
Choose From: @) Bus Mames
1 Met Ranges
) Single Mets Include Default Mets

Click in space to start the Bus routing. If a set of pads, vias or connections have been selected
you will enter a positioning phase to pick the start point of the centreline of the Bus route.
During this phase, dynamic dots of the correct track width and separation will be displayed to
show you where the tracks will start and what direction the first track segments will be. This
will include 45 degree anglesiif the current track segment mode is not Orthogonal. The mode
can be changed using the shortcut menu.
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7.

a

N
/i

Y ou can use options on the context menu at this stage to alter the gaps between the tracks that
will be added.

Define Gap Between Tracks - Use thisto exactly set the gap between the edges of adjacent
tracks to atyped value. Thisisuseful if you are adding a Bus route to represent a differential
pair where the gap has to be an exact value. Note: the specified gap will only be used if it is
not less than the Track to Track spacing.

Enter Gap Between Bus Route Tracks @

25 o]

ik

Cancel

| Remember previous value

Use Minimum Gap Between Tracks - Use this to make the tracks in the Bus route as close
as legally possible to each other. It will use the relevant Track to Track spacing between each
pair of tracks.

Use Gaps Between Start Items - Use thisto set the gaps between the tracks in the Bus route
so that they are in-line with the start items. Thisis useful when using track routing to add
memory routing.

Increase Busroute Gaps - Thisisavailable if you previously used the Minimum Gap. Each
time you use it the tracks will be spread out by another grid step.

Decrease Busroute Gaps - Thisis available after using Push Tracks Further Apart to bring
the tracks closer together by reducing their offset by agrid step. You can use it until the
minimum gap is reached.

Now left click to pick the position to start the Bus route from.

Y ou now have anew set of parallel tracks dynamically displayed on the screen and are ready to add
their track segments. If you had the Route Connections At Bus Start switch on (see above) the
dynamic unrouted connections at the start of the Bus routing will be converted to tracks. If the
connections cannot be routed simply, they will be left unrouted for you to complete later.

If you are adding an odd number of tracks in the Bus route you will be controlling the middle track of
the set with the cursor, and it will be added on grid just like if you were adding a single track. If you
are adding an even number of tracks, a dummy thin track will be added in the middle for you to
control on grid. When you have finished adding the dummy track it will be removed. Therest of the
tracks will be created either side of the middle track you are adding. Thisis similar in operation to the
Edit Track mode except multiple tracks are added together.
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Thefirst track segment added will be forced to use the selected start direction away from the start
items. Once you have left clicked once to add the first corner, free movement can be used. The
segment mode used can be changed from the context menu. Note that small tight corners created in
the middle track path might give strange results for the outer tracks being added if they do not have
not enough room to maintain their required gap.

Whilst adding the track segments you can change the gap between the tracks using the various options
from the context menu described above (Define Gap Between Tracks, Use Minimum Gap Between
Tracks, Increase Bus Route Gaps and Decr ease Bus Route Gaps). Note that Use Gaps Between
Start Items cannot be used at this point. When the gaps are changed, if you had the start connections
routed they will be re-routed to accommodate the new track start positions.

8. Once the required path has been added, there are severa ways of finishing as follows:

Use L eft Double Click in space, or the Finish Her e option from the context menu to finish
the tracks at the cursor position, leaving the trailing connections as they appear on the screen.

Use the Complete As Track option from the context menu to finish the Bus route at the
cursor position and attempt to convert the dynamic unrouted connections at the end of the Bus
route to tracks, finishing on their end items. A simple routing algorithm will be used that does
not allow layer changes or complicated patterns to be created. If the connections cannot be
routed simply, they will be left unrouted for you to complete later.

Move the end of the Bus route over a previously created Bus route that contains at least as
many tracks as you have in the dynamic Bus route. Thisis best done by approaching the
existing Bus route at the same angle asits last segment. When the end of each dynamic track
is over one of the tracks in the existing Bus route a finish marker dot will be shown (if the
finish markers are displayed). At this point pressing left click should join each track in the
dynamic Bus route to its corresponding track in the static one.

After finishing the tracks you will be ready to select adifferent set of pads to add the next Bus route
from, or use the <ESC> key to exit the Bus route mode.

Editing Bus Routes

After creating a Bus route you can edit it again asasingleitem, just like Differential Pairs. Individual
tracks within it can be edited as normal, but doing this makes it hard to maintain the gap between the
tracks. The method of changing a Bus route’ s path is to remove track segmentsin the middle and add
anew Bus route, starting from the dangling set of dangling tracks at one end and ending on the
dangling set of tracks at the other end. Start the new Bus route by framing over the dangling ends of
the existing Bus route. The gaps between the parallel tracks will be kept to match the existing Bus
route.

Use the Cut Track interactive option to remove track segments from the Bus route as it will cut the
tracksin anice line ready for adding a new Bus route from.
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This method can also be used to split a Bus route to go around an obstacle or to drop the outer tracks
and continue adding a Bus route with less tracks. Just frame the correct number of route ends that you
wish to continue with the next Bus route.

Bus Route Colours

Thereisahighlight colour for tracksin a Bus route, use the Colours diaog, Highlightstab and Bus

Tracks.

5| Colours - Highlights

Removing Bus Routes

Layers Name Displayed Colour
ety Test Points (Bottom) 7]
Doc Shapes Test Points (Al 9]
Pads Component Pad 1 7]
Boards & Areas Unconnected Pads 7]
Vias Unfinished Fi
Text \ariants V]
Attributes ALEEIED z
¢ H|gh||ghts r Locked Track
Others L E!Js Trac.ks =
BrifferentiatPaired-Trachks
R Differential Pair Path

Y ou can use Remove Bus Route from the shortcut menu to convert the parallel tracks back to
ordinary tracks again.

7

Select
Edit
Cross Probe

Move

Type Coordinate...
Type Offset...
Lock

Change Layer...
Change Style...

W % o Op §§

Net

Auto Weld Selection

Cut Track

Px

Remove Bus Route |

Add Corner
Edit Segment
Trim or Extend Segment

*

A

The Cut Track function (see below) has been added to make it easy to remove and add new parallel
segments in abus route.
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Cut Track Option

In PCB designs you can now use the Cut Track tool from the Edit menu to define two cut lines and
remove any section of track path between the two cuts. This can be applied to multiple tracks at the
same time, including Differentially Paired tracks and the new Bus Route option (see above).

P Tousecut track

1.

Select the Cut Track option from the Edit menu. Y ou will notice the cursor change to the
Cut Track modal cursor.

Before you select the tracks to cut you can right click the mouse to use the shortcut menu to
Change L ayer to the layer containing the tracks to be cut.

Cancel Cut Track
Change Layer L
Mext Layer
Previous Layer

Change Grid 4

Select an electrical layer, or select [Through Board)] to cut tracks any layer. The chosen layer
will be displayed on the status bar at the bottom of the screen.

Use two left mouse clicks to define the start and end points of thefirst cut line, or drag the
cursor to define the cut line. The position of the second point will be restricted to make the
angle of the line amultiple of 45 degrees.

o o
- [+
o o
d
o o e
= o= ,/ =2 T
w25 = o=
I/ = o
W e ] o
o o

All track paths crossing it will be highlighted indicating they are available to be cut.

A second dynamic cut line will be displayed at the same angle and length as the first line for
you to position with your cursor. Y ou can use the Rotate option from the context menu to
rotate thislinein 45 degree steps to align the cut perpendicular to multiple track segments that
areto be cut.

e

=

poo0g
00000

G-
00000 |

7. Drop the second cut line over highlighted tracks to cut them.
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8. If you need adifferent length or different angle second cut line, it can be changed by moving
its centre to where you want the second cut to start and dragging the cursor to define the
length and angle of theline.

9. When both cut lines have been defined the highlighted tracks will have their segments
between the lines removed.
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10. Thiswill result in the tracks being split in two by having the section between the two cuts
removed unless one of the cut linesis over the track start or end point.
Differential Pairs — Changes to Technology dialog

Within the Technology diaog, the Differential Pairs dialog has been rearranged for the introduction
of Pair Gaps by Side/Layer/Areas.

Differential Pin Pair (==
First Pin Pair Second Pin Pair
Met: DIFF1 - Met: DIFF2 -
Fin: Q4.1 - Pin: Q4.2 -
Pin: Q5.1 - Pin: Q5.2 -
Minimum % Paired: 20.000000 Tracks Are Paired When: [ own Colour
Maximum Length Difference: 150,00 Edge Coupled:
Broadside: [
Allow Track Spurs: [
Minimum Gap
Side: Al 10.00
Up
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Differential Pairs - Define Pair Gaps By Side/Layer/Area

Y ou can now define the Differential Pair gap by Layer, Side or Named Area. You can aso define a
<No Track> gap which causes an error if the Differential Pair appearsin the layer or area.
Interactively adding tracks to Differential Pairs will not allow changing to <No Track> layers unless

needed to attach to surface mount pads.

Allow Track Spurs: [

broagsige: ||

Minimum Gap
Layer: Ground <No Track>
Side: Bottom <Spacing Rule>
Up
Down

Both start and end points of a Differential Pair have to be inside the area for an area spacing rule to

work. If oneis outside, the default spacing rules apply and a Design Rules Check error will be created
if the Differential Pair encroach on the area.

By pressing the New or Edit button, the Edit differential Pair Gap dialog is displayed:

Edit Differential Pair Gap

=l

On Side: <Ay

or

On Layer:

Within Areas Mamed:

Minimurn Gap: 10.0

Rules can be defined by Side using the drop down list box:

Edit Differential Pair Gap

On Side: <] :

X5

ol <hny
On Layer: Outer

"Within Areas Named: oy

Inner !g

Or they can be defined by L ayer using the drop down list box or wildcard:

Edit Differential Pair Gap

=l

On Side: <Any>
or

[

Ground
Power
Inner 5

Pillmem B Battarn Electrical

On Layer; v'
within Areas Mamed:  Inner 2

Rules can aso be defined for use Within Named Areas or wildcard:
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Edit Differential Pair Gap (==
On Side: By -
o
On Layer: -
‘within Areas Mamed:  Area 51 -

Differential Pairs - Own Colour switch

The Differential Pairs dialog now contains an Own Colour switch so that each set of Differentia
Pairs can be defined with their own colour. This highlights the whole Differential Pair path and not
just the paired sections.

| e wa | | e s e

Minimum % Paired: <Undefined > Tracks Are Paired When: ] own Colour
Maximum Length Difference:  <Undefined Edge Coupled: [V [r— =

Broadside:

Allow Track Spurs:

Differential Pairs - Change Layer While Mirroring Differential Pairs

Y ou can now change layer whilst mirroring Differential Paired tracks. This makesit easier to add
mirrored tracks out of surface mounted pads and when changing down to the layer required for the
paired tracks. There is no interface change other than it now allows the Change L ayer dialog to be
used; thisis afunctional change.

Differential Pairs - Broadside Coupled Pairs

You can now set a Differential Pair to allow both Edge Coupled (side by side) and Broadside
coupled tracks (on top of each other on different layers). In previous versionsto V8.0, track pairing
was using Edge Couple tracks, side by side with a specified gap. Y ou can now enable Broadside
coupling of tracks where the two tracks are positioned directly on top of each other on different
(normally adjacent) layers. Usually you would use one or the other method, but we also allow mixing
the track pairing methods.

A dialog change now allows you to define how tracks will be paired:

Minimum % Paired: <Undefined> Tracks Are Paired When:
Maximum Length Difference: = <Undefined: Edge Coupled:
Broadside: |V
Allow Track Spurs:
Minimum Gap

For Broadside only coupling, the gap can still be provided and will be used for the minimum
separation of the tracks when they are on the same layer, for example when routing out of surface
mounted pads but this will not contribute to the % paired.

Adding Broadside Differential Pair Tracks

When adding a Broadside Differential Pair track, using Start Differential Pairing will prompt for the
Broadside Clone Layer. Thisisthe layer that the ‘copy’ of the track being added will go on.

When using Start Mirroring Paired Track if both tracks are attached to surface mounted pads,
mirrored tracks will be added, but you will not be able to start pairing yet and the defined gap will be
maintained. If you start mirroring from through-hole pads or vias, you will be asked for the layer for
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the clone and the mirrored track will change to that layer. Now the mirrored tracks will be allowed to
come together and when this happens a click will start broadside pairing, one track on top of the

other.

Changing Layers of Broadside Differential Pairs

While using Broadside Differential Pairs, you can change the layer for both the track being edited and

its broadside clone at the same time.

Change Broadside Pair Track Layer
Track [Being Edited]:
Met: Addo

Track Layer: Top

Broadside Clone:

Met: Addl

0ld Layer:

==l

Mew Layer: l Fower

Top
Pawer

Note: This dialog is sometimes displayed when you can only change the clone layer, for example
when starting differential pairing on a broadside diff pair.

Switching between Differential Pair types

When adding differentia pair tracks that allow both coupling types, you can switch between them
using Switch To Broadside Coupling or Switch to Edge Coupling from the context menu.

Tl

Change Default Via Style

End Track On 4
Start Differential Pairing

Start Mirroring Paired Track

Via Pattern L4
Switch To Broadside Coupled L\@J
Start Track Hugging

Match Pin To Pin Length

P&

Hl

Editing Options 4

P Y s

This can only be done when not actually adding paired tracks, so you have to un-pair, change

coupling type and re-pair again.
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When switching to Broadside coupling you will again be asked for the layer for the broadside clone
track.

Change Broadside Pair Track Layer IEI
Track (Being Edited):
Met: Addd

Track Layer: Top

Broadside Clone:

Met: Addl

0ld Layer:

Mew Layer: [F'ower - ]
Top
P ower

_

For Broadside coupling the paired length will be cal culated where one track is completely over the
other, but if both edge and broadside coupling is alowed, both types of paired sections will be added
together to give the total figure.

Change to Serpentine Routing

Y ou can now enter an amplitude less than half the cycle length. This allows better definition of PCI
Express format serpentine tracks.

Serpentine Routing Met: 137 Net Class: Signal IEI

Max Amplitude: 30.0
Min Amplitude: 30.0

| Separation: 40.0 |
Min Number Of Cydes: 1 -

Mitre Shape:  User Defined -
Curved: =
Mitre Ratio: 1.000000
Allow Offset: ]

Additional Length: 1302.1-

Set as Defaults on Net Class

[Serpenﬁne] [ Cancel ]

This allows this type of pattern to be produced:
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Cadence Allegro PCB Design Import (Cost Option)

As part of the Advanced Import cost option, you can import Cadence Allegro PCB designs. This
feature was introduced into alate version of 7.6.

Allegro Pcb Design @
Design: Handheld_PCE_‘erZ_
Technalogy: |[N0ne] v|

| Use Layer Mapping

[ (] 3 ] | Cancel |

Y ou can import Footprint libraries and Part libraries once the Parts have been saved to a PCB design,
they cannot be imported directly. Please contact sales or your local Pulsonix distributor for more
information.

Allegro is a trademark of Cadence Corp.

New Format Files for Report Maker

New Format files used for the Report M aker option have been added and will be installed as part of
the V8.0 update or new product. These are detailed below:

Quick Rollup BOM Report
An example Quick Rollup BOM report file to produce a report detailing the following:
Part Nane : Qy : Conponent Reference on single |lines across the page w dth
Rollup Parts List Report

An example Rollup Parts List report file to produce a report showing:
Conponent Name : Part Name : Description : Footprint : Part Number

Report isin columns with Component Name column set to 5 references wide only

Rollup Parts List CSV Report
An example Rollup Parts List report file to produce areport in CSV format showing:
Conponent Nanme : Value : Part Nanme : Description : Footprint : Part Nunber by line

Variant Parts List Report
An example Variant Parts List report file to produce areport detailing the following:

Nane : Value : Qy : Footprint : Part Nunber : Manufacturer : Description :
Comments for fitted and not-fitted parts on the current variant
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New Example Designs

LED Display Example Designs

A new example design created within version 8. Two schematics, before and after re-numbering and
four stages of PCB: LED Display

1: Trandate to PCB, Auto - Component Groupsto Area, LED Display

2: Initial Placement from Areas, Tight Groups, LED Display

3: Routing, Apply Vias, Teardrops, Auto Testpoint, Copper Pour, Auto Rename, Callouts, Layer
Stack-up, Embedded View.

CharacterLeds Schematic Block

A schematic block used in the LED Display example design.

LED_Block Schematic Doc Symbol
A schematic block symbol used in the LED Display example design.

Library Changes

New Library Parts Added

New Library Parts have been added to the MasterLibraries to support the new LED Display examples.
All parts are to a standard and include manufacturer and height attributes as well as multiple Parts
where appropriate.

1N4148, 2N2222, 489D106X0010C1 (range), CD4017BE, KP-2012PBC,
MK S4/0.01uF/63/10%/PCM7.5 (range), NE555N, RM-065-100K (range)

Revised Library Footprint

The standard footprint libraries have been updated to support the new LED Display example designs.
For example, the R 0.500 footprint has been amended (the placement area has been reduced).



