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Version 9.0 Update Supplement

Installing the New Version of Pulsonix

Licensing

It isrecommended that you back-up al libraries, designs, technology files, profile files and report
files before ingtaling the latest version. Other than for any technica reason, thisis good working
practice, athough you should aready have a backup of this datal

Toingal 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
theingall wizard. You can ingtall Pulsonix 9.0 on top of your existing instalation or alongside if you
prefer; however, you do not need to uninstall the old version first.

Version 9.0 requires anew license. If you are using aversion of Pulsonix earlier than Version 8.x,
you will require a new license, this would have been supplied to you under the terms of your
mai ntenance 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.
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Features Changed or Added in V8.5

In the following feature descriptions, you will find features documented that were included in alate
release of 8.5. They have been documented hereto highlight to you.

Import of Eagle Design & Library Files

When using the Import Eagle option, you can now import the original Eagle‘binary’ XML fileinto
Pulsonix without the need to go through the ULP file and intermediate format file process. This
operation works for both Schematic/PCB designsand al library files.

The process to import Eagle filesinto Pulsonix will be exactly the same as before except there will be
no intermediate file trand ation to perform beforehand.

Note: For Eagle designs and libraries older than Eagle V6.0, you will still need to use the existing
ULP filesthat are still supplied or savethemin alater versionin Eagle.

This feature was implemented at service patch 5904 of Pulsonix release 8.5

New DRC Check — Copper Shapes

A new DRC check was introduced into the at service patch 5905 of Pulsonix release 8.5

Copper Shapes - Where shapes such as copper containing cutoutswill have to be broken into
multi ple shapes during manufacturing, such as during Gerber plotting with hardware fill enabled, this
check can be used to validate the resulting shapes.

Design Rule Check

Spacing [ 0n Grid
Tracks Tracks
Wias Wias
Pads Test Points
Mount Holes Components
Test Points Fads
Copper
Text [JKeep In/Out
Board Tracks
Drrills Wias
Components Test Paints
Split Planes Component Pads
Components
Copper

: Drrill

M anufacturing
[11s0lated Copper

] Unpoured Templates
[ 5plit Plane Pad

[ Plane Thermal Pad
[ Bond 'wire Length
[twire Cross

[]wire Under Component
[ Cill Backaft

[ Mirimum Pad Land
[ Pad Undersize

[ Component Mame

[ Mirored Text

[] Copper Text On Eoard
[ Panel Items On Board

Copper Shapes

Testpoints
M Imreachahla Side

[INets

Single Pin Mets

Met Connectivity
Power Planes

Unfinished Track

Track Layer

Track Width

ia Size

iz In Pad

Teardrops

Track Length

Connection Length

Connection Yiaz

Fin Order

Differential Pairs

Stub Vias
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New in Version 9.0

Significant Changes to the Technology Dialog

Overview
The Technology dialog in Pulsonix 9.0 has been significantly modified to accommodate the new
rules available and to introduce pictorial references for rules and values being entered and edited
within the dialog.
B Technology [] - Rules - DFM/DFT - Thermal O x
=3 Spacing Rules ~
Design Level attribute tame | MR |\ o | Min Pad | Connest | — kT"e:‘m‘ P:d e Nen
Value Size T solation| Irsi poke um of -
Met Class Level ype Gap Spoke Style ‘Angle Spokes Min §
Match Pair Level <Net Class Name> GND__Via 0.000 __ Thermal Pad; 0.254 _: Assembly Outine 0.0 4 2
Check Spacing Values <Net Class Name> Power Via 0.000  HNollsolaled ; 0.254 : Assembly Outine 0.0 4 2
23 Styles <Nel Clags Name> Power Through Hole 0.000  Thermal Pad 0.254  Copper 10 0.0 4 2 Delete
Hatch <Net Class Name> Power Al 0.000  Thermal Pad: 0.254 Copper (0.3) 0.0 4 2
Line <lief Class Names ¥ Vi 0G0 ot isolated | 0754 T Assembly Outine g q 3
Pad <Net Class Name> * Surface Moun 0.000 Thermal Pad: 0.254 Copper (0.3) 0.0 4 2z Up
Tod <Nel Clags Name> v Through Hole 0.000  ThermalPad: 0254 :Copper 10 0.0 q H
Tk <Nel Clags Name> i Al 0.000  ThermalPad; 0.954 Copper 4 0.0 q 2 Down
rac -
A Layers
Layers Used Report:
Layer Spans
Layer Classes Seeio
Materials Al
23 Nets
Differential Pairs
Met Classes < >
MNet Names
Signal Paths
Sub Nete Atrbute:  [<Net Ciass Name> ~] Number OF Spekes: [¢ |3
‘23 Rules - DFM/DFT Match |GND v| = Minimum Spokes: E =
Copper Pour

Footprint sopies To: [ . Enclosed Pads Only: [] Try Atemative Rotation: [
ples Te
Net Styles First Spoke Angle:
Pin Networks Min Pad Size:  [0.000 v
Teardrop
Testpoint Connect Type:
g Thermal
Track & Via Size Limit
Via Orthogonal Spokes: [
23 Rules - High Speed Isolation Gap: |0.
Differential Pair Gap
Differential Pair Skew v

|Therma| Pad - |

Assembly Outline -

Save Technology... Load Technology... Export CSV. Import CSV. Cancel Apply Help
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Summary of changes

New page name order and categorisation

B Technology []

=3 Spacing Rules
Design Level
Met Class Level
Match Pair Level
Check Spacing Values

23 Styles
Hatch
Line
Pad
Text
Track

3 Layers
Layers
Layer Spans
Layer Classes
Materials

29 Mets
Differential Pairs
Met Classes
MNet Mames
Signal Paths
Sub Mets

29 Rules - DFM/DFT
Corner Pour

Minor page renames

SuL uets

23 Rules - DFM/DFT
Copper Pour
Footprint
INet Styles
Pin Networks
Teardrop
Testpoint
Thermal
Track & Via Size Limit
Via

=3 Rules - High Speed
Differential Pair Gap
Differential Pair Skew
Layer Change Length
MNecked Length
Serpentine
Track Length
Track Length Factor
Track Length Match
Track Parallel Segments
Track RF

3 Design
Attribute Names
CAM Plots
Drill Sizes
Group Names

Within the Technology dialog, the
structure of the menu itemsto the left
side of the dialog has updated. The
order has been changed to re-categorise
menu items and accommodate new
categories and rules.

The Rules and Nets tabs where items
within previous tabs have been moved
out to their own page, for example,
Therma Rules. For designs created in
Pulsonix V8.5 or earlier, whenread in
to V9.0, thisinformation will
automatically be migrated and
populated in the new dialogs.

Some of the pages within the Technology dial og have been renamed to bring their names more in-
line with their functionality. These are discussed as used further down in this chapter.

Graphical indication of rules

To aid rules definition and to highlight the rule being edited, tabs now include graphica images of the
rules. The picture below shows the Ther mal Rulesimage for example:

Attribute: |=Net Class Name:

> |

Mumber Of Spokes: IZ :

Match: |GND v| g Minimum Spokes: E o
Enclosed Pads Only: [ ] Try Atemative Rotation: [
Foplee To o First Spoke Angle:
Min Pad Size
Connect Type °
|Tharrna| Pad ~ |
Crthogonal Spokes: [] Spoke Style:

Isolation Gap:

Assembly Outline i |
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Removal of Edit button from dialogs

The Edit button has been removed from al Technology diaogs. All edit function is now done

directly in the dialog itsdf without the use of a sub-diaog. Each line of the grid can be edited by
selecting it.

Use of the New button

Using the New button will create a new line item within the grid on the page sel ected. Previoudly,
using New opened a new dialog from which to add and edit theitem. Thisisnow all done on the new

style dialog with asummary in the grid itself. The grid can of course be edited directly once New has
been pressed.

Where Used Report buttons

Two new buttons on Rules dialogs will report the Nets that the Selected or All rules defined in the
dialog have been used.

Rules and Attributes on ‘Net’ Technology dialogs

This section is an introduction to Rules and Attributes on Nets. These are fully explained later in this
chapter.

For each Net item page in the Technology that supports rules and attributes there is now a new tab for
each rulestype (Rules or Attributes).

Rules

This page will display all the rules associated with the selected net. Not only doesit display therule,
but rules can be added, edited and del eted here too.

Rules  Attributes

Track Match Rules: Mone - o o aad...

Met Styles: <Net Class Name>=Signal Track Side: 'All", Via an any Layer Span [Track Style: Track

Copper Pour Rules: <Net Class Namex=" [Min Island: 1.61250 "Remove |solated Islands’]

Layer Change Length Rules: None

Mecked Length Rules: None

Serpertine Rules: <Net Class Name>=" [Amplitude Min: 3.17500 Max: 6.35000 Separation: 0.6350(
Taardran Bilae: et Mace Mama—* [Chana: Traanala’ Vofnala: 00 Aeehe Ta- TH M IS WWI4Y
L4 >

Add —this button is used to add a new rule for the selected ruleitem. By default, anew ruleis created
for <Net Name> and matching the net name selected, thisis ready to add rule values to. The default
net name rule is can be changed to your own criteriaif required. If you press Add where the rule
exists, it will edit the rule ready for a further edit.

Edit —for a selected Net item, where the rule is defined, it can be edited in its appropriate rules page.
Thisbutton is greyed out if the rule doesn’t exist.

Delete — use thisto delete a sel ected rule. However, specia conditions apply if the rule appliesto
more than one net item, the rule cannot be del eted. For example, if therule is specific to <Net Name>
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CLK, then it can be deleted. If the rule appliesto CL*, then it could belong to CLK and CLK1, in
which caseit cannot be deleted. The rule can be deleted of course from its own rule dial og.

Attributes

Net Attributes can be attached to a net. Rules can then be associated with that attribute. Y ou might
use an Attribute rule to attach to Nets that don’t meet possible selection criteria. For example, a
collection of netsthat have different Net Names or different Net Classes but which still need Track
Length Matching or aparticular Net Style applied to them.

Rules Attrbutes
Add
Edit_
Delete

As with the Rules pane, there are buttons for Adding, Editing and Deleting Net Attributes. When
adding an attribute here, if it isnew to the design, it will be confirmed as being added to the
Attributesdialog as well. Thiswill be added as a Net Attribute for use on nets.

Once the attribute name has been added to the net, you must then create an appropriate rule for it to
use. You may assign more than one Net to use this attribute. Y ou may also assign more than onerule
to an atribute so care should be taken if doing this.

Spacings page separated into four dialog pages

As part of the overhaul of the Technology dial og, the Design Rules page has been replaced with a
Spacing Rules tab, separated into four dialogs, containing tabs based on item types: Design Level,
Net ClassLevel, Match Pair Level and Check Spacing Values.

8" Technology [] - Rules - S5pacing Rules
3 Styles

Layer Classes

MA=tariale

[ No Same Component Padto Pad Emors

Design
Pad Styles -
Track Styles . Track Pad Via Testpoint Mo}:lgltelng Copper Text
Line Styles eSa
Track 10.00 10.00 10.00 10.00 10.00 10.00 10.00
TEXtSt}dES Pad 10.00 10.00 10.00 10.00 10.00 10.00 10.00
Hatch Styles Via io0raee1ao0 000 10,00 i0.00" 10.00
i Rules Testpoint 10.00 10.00 10.00 10.00 10.00 10.00 10.00
Spacing Rules Mounting Hole | 10.00 10.00 10.00 10.00 10.00 10.00 10.00
Design Rules Copper 10.00 10.00 10.00 10.00 10.00 10.00 10.00
DFM/DFT Rules Text qgo0 " nee T 000 1600 1.0 qa00 " 000
FDDtpfiﬂt Rules Board 10.00 10.00 10.00 10.00 10.00 10.00 10.00
Differential Pairs B Technolegy (]
3 Nets = Spacing Rules
Met Names Design Level
Net Classes MNet Class Level
Net Styles Rule Level | . Match Pair Level
Pin Metworks (®) Design () Met Class (O) Match Net Class Pair (O Check Spacing — Check Spacing Values
23 Layers o Cdar
Layers
Layer Spans [] Use Board Centreline
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Removal of the Design Rules Dialog

Items within the Design Rules dialog have been separated out into their own entitiesin Version 9.0.

L Technology [] - Rules - Design Rules

Bond Wire Length:

Vo

Drill Holes
Drill to Drill Space

Minimum

[ Allow Coingident Holes
Orly K Same Size

Drillto Board Space
Minimum

Components

Componert to Componert Space

Die Pad Space
Miimum:
Hatched Copper
[l Check between hatch lines

Micro-via Dril Space

Mrian:
—

Allow Stacked Micro-Vias

ieck suppressed pads a5
though pad is there

Component to Board Space

Minimum Pad Land

Pad Type: [Through Hole

(®) Radius Difference
(O Radiss Percentage
O Absalute Area

Win Board To Board

Testpoint te Component Space

Minimum

Optimum

Testpoirt Land Size

Minimum

- ostmn
Opiman
Testpaints

Min Testpoint Count

Testpoint Centre Space

Testpoint Grd

34 Spacing Rules
- e ——

Net Class Level

WMatch Pair Level

Check Spacing Values
& Styles

Hatch

Line

Pad

Text

Track
3 Layers

Layers

Layer Spans

Layer Classes

Waterials
3 Nets

Differential Pairs

Net Classes

Net Names

Signal Paths

Sub Nets
3 Rules - DFM/DFT

Copper Pour

Footprint

Net Styles

Pin Networks

Teardrop
.
Thermal
Track & Via Size Limit

Via

"

B Technology ] - Spacing Rules - Design Level

Design
Track Pad Via Testpoint | M€
Design
Track 0.25400 0.25400 0.25400 0.25400 0z
Pad 0.25400 0.25400 0.25400 0.25400 o
Via 0.25400 0.25400 0.25400 0.25400 L]
Testpoint 0.25400 0.25400 0.25400 0.25400 o
Mounting Hole | 0.25400 0.25400 0.25400 0.25400 0L
Copper 0.25400 0.25400 0.25400 0.25400 0.25¢
Text 0.25400 0.25400 0.25400 0.25400 0.25¢
Board 0.25400 0.25400 0.25400 0.25400 0.2¢
Additional Design Level Spacings and Rues
Board | Bond And Die Pad | Component | Copper [ Dril | Pad

[7] Use Board Centreine

Min Board To Board: 2.00000
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Removal of the DFM/DFT Dialog

Items within the DFM/DFT dia og have been separated out into their own entitiesin Version 9.0.

B Technolegy[]

B Technelegy [] - Rules - DFM/DFT Rules 23 Spacing Rules
Design Level
Rule Level Met Class Level
@) Design () Net Class Signal Remowve Rules From All Net Classe Match Pair Level
T Check Spacing Values
Test Points Copper Pour {3 Styles
Probe Side:  Bottom - Avoid Same Net: [T Hatch
) - Minimum |sland Size Line
Min Probe Count per Net: 0 = N Pad
Probe On: 2500.0 thou =q. Text
Through Hole Vias lsolated Islands Track
Surface Mount Micro-vias Remave: ] =3 Layers
Make Non Connecting: [ Layers
Themal Rules Layer Spans
Layer Classes
<Defautt> - [ Hatched Ve
Materials
Minimum Pad Size: Cross Hatched 29 Nets
0.0 - Delete Differential Pairs
Tesa >
Themal Pad - Trangi Met Names
) Shape: nange M Signal Paths
lsolation Gap: 10.0
V Angle: 600 Sub Nets
Spoke Style: 50 o ' 3 Rules - DFM/DET
<Themal Relief Spokes> - #pply To: Copper Pour
7 Footprint
Fist Spoke Angle: 00 [¥] Through Hale [ Round Pads Only o
Surface Mount ) ty
Mumber OF Spokes: 4 = Viae Pin Metworks
Minirnum Spokes: 2 = n - Teardrop
pokes: 3 Micro-vias Testpoint
Try Mtemative Rotation: [ Thermal
Orthogonal Spokes: B Vias Track & Via Size Limit
Enclosed Pads Only: [ [ Nomal Via in Surface Mourt Pad & R lVia Hiah Soecd
: § _ . ules - High Spees
Attribute Rules... R
m 0 Cumently Defined [ Micro-Via in Surface Mourt Pad Differential Pair Gap
Differential Pair Pair Skew

The following rules have been taken out of the DFM Rule pages, and added as separate rules under
the Rules— DFM/DFT heading. The DFM rule page has been removed:

Copper Pour - Control over pouring style, idands, avoid same net, hatched state.
Teardrop - Shape and Angle, for diff pad types.
Testpoint - Probe side, min count per item, pad types.

Thermal - Isolation gap, spoke parameters, optionaly defined for min pad sizes & diff types
of pads.

Track & Via Size Limit - Min/Max track width, Min/Max via diameter, optionally defined
on layers and within areas.

Via Rules - dlow viaand/or micro viain surface mounted pad.
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Changes to Net Classes

The Net Class did og has been significantly changed for VV9.0.

The picture below shows how rules have been taken out of the Net Class pages and added as separate
rules under new Rules sections.

n
Edit Net Class X Technology []
Mame: Signal Siguidl Pawis
. Sub Mets
Lope: Signal - 9 Rules - DFM/DFT
| [T Mark Al Nets As One Copper Pour
r -
Foot, t
Styles | Met Rules | Size Limitz | Special Routing | Attributes setprn
. Met Styles
| Pin Metworks
Track Length Teardrop
Min: <l inresticteds Max <lnresticted: Testpoint
Thermal
Pin to Pin Connection Track & Via Size Limit
Track Length: Via
Min:  <Urrestricted: Max:  <Unrestricted:> {3 Rules - High Speed
Max Num of Yias:  <Unrestricted: fo'FerentfaI Pa!r Gap
Differential Pair Skew
Met Track Length Difference kin Test Probes MNecked Length
Max <lnresticteds <Unresticted: Serpentine
Track Length
Additional Restictions... | 0 Currently Defined Track Length Factor
Track Length Match

Track Parallel Segments
Track RF

T Magpios

Existing Users

Note: Net Classes, Nets, Rules and Attributes are fully explained further in this chapter.

For existing users with designs that will beread into V9.0, al sections used under the Net Class
definition will be ‘ converted' into the new format pages. All dataand rules will remain but it will now
bein adightly different location.

You can still work in the same way as before using Net Classes and attaching rules to these Net
Classes. However, you can now aso atach rules onto Nets and other net-based items (such as Signal
Paths). Thisis an dternative way of working and can provide more flexibility. Working with Net
Classes as you have been is still perfectly acceptable though.

Y ou can dso use user-defined Attributes attached to Nets which by use of their Match Name will
apply the defined Ruleto the net item.

New Users

Note: Net Classes, Nets, Rules and Attributes are fully explained further in this chapter.

As anew user or if working with anew design, you can choose to work with Net Classes or Nets, or
a combination of both. Rules can be defined and attached to al net-based items. Using Net-based
rules rather than Net Class-based rules will provide you a lower level of rules definition. You can al'so
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use user-defined Attributes attached to Nets which by use of their M atch Name will apply the
defined Rule to the net.

The Net Class page within Technology has been atered in functionality to reflect the overall changes

inverson 9.0.
Net Guard Check Track Length Rule Track Length Match Rule A New...
Hame | class| TYP% | Space | Same Het Attribute Match | Minimum | Maximum | Attribute | Match | M Co
Difference L0pY.-..
2D Signal : 0.00000 ] <Net Name> %d%c 3.81000
94 Signal : 0.00000 ] <Net Name> %d%c  {3.81000
9B Signal : 0.00000 ] =Net Name= ;%d%c 3.81000 Delete
sC Signal : 0.00000 ] <Net Name> %d%c 3.81000
) Signal | 0.00000 ] <NetName» ‘%d%c | 3.81000 Delete Unused
YolA Signal ;Signal : 0.00000 ] =Net Class Name= :Signal 2.54000 17.78000
Y| ADDA Sig2  iSignal :0.00000 ] =Net Class Name= :Sig2 19.05000 27.84000
¥ | ADDZ Sig2 :Signal :0.00000 [] <Net Class Name=  :Sig2 19.05000 27.84000
Y | ADD3  (Sig2  iSignal :0.00000 ] <Net Class Name= :Sig2 19.05000 27.84000
Y | ADD4 Sig2  :Signal :0.00000 ] =Net Class Name= :Sig2 19.05000 27.84000
¥ | ADDS Sig2  iSignal :0.00000 ] =Net Class Name= :Sig2 19.05000 27.94000 DOnlv Show
v |ADDS  SigZ  Signal | 0.00000 ] <Net Class Name> : Sig2 19.05000 [ 27.94000 Used Entries
ADDR_D: Signal :Signal : 0.00000 ] <Net Class Mame= :Signal 2.54000 17.72000
ALARM Signal : 0.00000 ]
AXIS2 Signal : 0.00000 ] Show Default
AXIS3 Signal | 0.00000 ] Names
Y | B Signal :Signal : 0.00000 ] <Net Class Mame= :Signal 2.54000 17.78000
bob Signal (Signal  0.00000 ] =Net Class Name= :Signal 2.54000 17.78000
COMPUT Signal : 0.00000 ]
Y | DIFF1 Diff Signal : 0.00000 ] <Net Class Name> :Diff 33.02000 44.45000 =Net Class Ma: Diff 3.81000
Y | DIFF2 Diff Signal : 0.00000 ] =Net Class Name= Diff 33.02000 44.45000 =Net Class Ma: Diff 3.81000
' nonFE i Cirnal N nnnnn 1 ~Nat Maece Mama- Cin? 4G nennn T GAnNN &7
Name: |S1 ‘ Rules  Atributes
Used: Track Length Rules: None A Add..
Track Match Rules: None =
Net Class: | V‘ Met Styles: None Edit...
Type: Copper Pour Rules: <Net Class Name»<" [Min Island: 1.61290 'Remove Isolated Islands]
Layer Change Length Rules: None
Necked Length Rules: None Delete
. Serpentine Rules: <Met Class Name>—' [Amplrtude Min: 3.17500 Max: 6.35000 Separation: 0.63500
Check between items on same net: [] Taardmn Rilze: <hlat Maes hiamas h=ra- Trannla’ V-lnala: 600 Sask Tr- TH G018 WL Y
< >

Guard 0.00000

Note: If you do not have the High Speed option, the Rules and extra rules columns are provided in the
grid will not be displayed.

When using the Copy button, it will copy attributes as well as creating a Net Class with aname
incremented from the selected Net Class name. All explicit rules will be copied (i.e. rules that directly
use the selected Net Class name) plus also copying the Spacing Rules Net Class level values.

Note: Match Pair Spacing values are not copied.

New style of Net Styles dialog

Aswell asthe genera changes madeto all of the Technology diaogs and the presentation of
information on the page, Net Stylesisthe same asit was previously with the exception of the ability
to assign a Net Style to different other types of Net items or attributes in addition to Net Classes. For
example, you can add aNet Style ruleto Net based items or to an Attribute on items.
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e ~q Track Styles Via Styles New
Aftribute Name T Area | Track | Track | Def. FatiNeck | Via | Via Via
alue ype . Alt. Track R
Side | Layer | Track Min Len | Span| Style | Protected
ChangeStyle HS Top Track & Track & <Default= Via 30
ChangeStyle HS Bottom :Track4 Track 4 =Default= Via 30
<Net Name:= Gnd Track 15iTrack 15 <Default= Via 40 Delete
Up
Down
Used Report:
Selected. ..
Al
AMtribute: |ChangeSty‘|e v| For Nets of Type:
Match: |HS V| S Within Areas: | V|
Define Default Track Styles Define Via Defaults
For Tracks:
For \ias with Layer Span: |:Any> -
On Side: |:,ew> - |
or [vias Mot Allowed
On Layer: Toy
| P hd | [ Define Via Protection: Delete if not Routed Reduce Span
Defautt Track Style:
ault Track Stye Define Defaut Via Styls
Name: | Track B “]
Name: Via 30 ~
. | =
Altemate Track Style:
Name: [Track 8 v 30.0 Dil:
Width: Plated

Fatten/Neck Min Length:

Via Rules - Via in Pad Rule Layer/Area based

From the Technology page and Via Rules, you can now assign aViain Pad ruleto Layersand

[ Micro-Via in Surface Mount Pad

Nomal Via in Surface Mount Pad

Areas.
Attribute: <Nt Class Name> v
Match:  |* MIES
On Layers
Side: | v
| ]

Within Areas: |Area51
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Using Pad Style Name for defining Thermal & Teardrop Rules

For new rules pages containing Thermal and Tear drop Rules, in addition to be able to define Net
Items and Attributes, you can also specify that the rule is associated with Pad or Via Syles

Attribute Name h‘:’:ﬁﬂ Applies To Mlgi::d C?I_Tlpiﬂ lsolation spoke
Gap

=<Met Name= GND Surface Mount  ;0.000 Thermal Pad ; 12.000 Spoke 12

<Met Nama= A All 0.000 Thermal Pad | 9.843- LineStyle

<Pad Style Name= Via* Through Hole 0.000 Thermal Pad : 9.843- LineStyle

<Pad Style Name= R_* All 0.000 Thermal Pad ; 9.843- LineStyle

<Met Nama= * All 0.000 Thermal Pad | 9.843- LineStyle

Y ou can achieve this by matching with the special atribute <pad style name>.

Thismeansthat if you prefer to have a matching pad style to every different pad style in the design,
then you can do this. You can of course, dso ‘group’ pad styles together using wildcardsto create
sensible collections of pads that will be plotted with the same thermal properties.

Import and Export of Rules

Within the Technology dialog, the Export CSV and Import CSV options are available on dialogs
for DFM/DFT rulesand High Speed rules.

a Rules - H|gh SF'EEd I e

Differential Pair Gap Fatten/MNeck Min Langth:

Differential Pair Skew w

Sawve Technology... Load Technology... Export CSV... | | Import CSV_..

These operate for each page and each set of rules. Each set of rules has its own column and row
formatting to accommodate rules and functionality. Y ou cannot combine CSV files for different sets
of rulesin the same design, you can however use the CSV file containing rules on different designs.

Exporting to CSV format

When the Export CSV button is pressed, the following dialog is displayed, this example shows the
dialog for the Track Parallel Segment Rules:
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B Export Rules CSV Data X
CSY Format:
Field separation character: I:‘ [Jusetan Units for rule values:  thou Use Design Units
Decimal paint character: .
Include Table Title: | Track Parallel Segments Rules ~
tap Fule Table Columng:
Rule Column Hame CSV Column Hame
Check Segments On Attribute Name Check Segments On Attribute Name
Check Segments On Match Value Check Segments On Match Value
Check Segments On Side Check Segments On Side
Check Segments On Layer Check Segments On Layer
Check Segments On Area Check Segments On Area
Against Parallel Segments On Attribute Name Against Parallel Segments On Attribute Name
Against Parallel Segments On Match Value Against Parallel Segments On Match Value
Parallel Track Segments Between Adjacent Layers Parallel Track Segments Between Adjacent Lavers
Parallel Track Segments Min Gap Between Parallel Track Segments Min Gap Between
Parallel Track Segments Max Parallel Length Parallel Track Segments Max Parallel Length
Cancel

Headersfor each type of CSV file are the same but Table Columns change for each one.

CSV Format — the contents under this header allow you to format the CSV file so that regional
variations on the data format can be used.

Include Table Title—thisisused if you wish to include atitle asthe first lineinthe CSV file. You
might wish to do thisto identify the rule being exported or the design name for example. By defaullt it
will display the name of the rule but you can type over this to enter your own title.

Map Rule Table Columns—this allows you to map the rule name being exported into the CSV file
using either default column names provided or your own typed column names. These names appear in
the CSV file, it may be that you wish to use shorter or abbreviated names or names in your local
language.

Importing CSV format files

When the Import CSV file button is pressed, you are presented with a standard Open dialog from
which to choose the file for import:
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¢ Open X
<« « 4 [5 » ThisPC » Documents v O Search Documents P
Organize = MNew folder =~ [ o
Designs L MName Date modified Type "
| My P5PE Hles {2016 T35 .. hile folder
mages
My Web Sites /2013 0ds File folder
Update Motes .
OQutlook Files File folder
g Dropbox Production File folder
X PSX Licenses (2016 11:17..  File folder
@ OneDrive i
Pulsonix 10/12/2013 M File folder
[ This PC Pulscnix-Spice 20/03/2014 File folder
[ Desktop Router 26/02/2016 10: File folder
§ - 9016 12 : )
2 Documents Office /2016 12 File folder
. Temp 15/04/2076 10:0 File folder
Any Video Con i i o i
Visual Studio 2012 08/08/2016 10:34 ... File folder
Blackberry WonderFox Soft 14/03/2016 04:54 .. File folder
Custom Office Wondershare Video Converter Pro /2016 04:07 ... File folder
; Downloads Work 2 /2016 11 File folder
Office @ Track Parallel Segments Rules.csv Microsoft Excel {
WonderFox ¥ € e
File name: |Traclc Parallel Segrments Rules.csv V| “Comma Separated Files (".csv) v
-

Once the file has been read, you are presented with an Import CSV dialog. From here, you can
inform the program on how the CSV file has been for matted, whether it uses a Title header or not
and the ability to map the incoming Columns names against the ones expected in the Technology

dialog.

B Import Rules CSV Data *
CSY Fommat:
Field zeparation character: I:I [Usetan Units far rule walues:  thou Use Design Units
Decimal point character:
Find Fule Table Using:

(@) Title: |Trac:k Parallel Segments Rules

() Positiors — row: 1 columr; &

tap Rule Table Calumns:

CSV Column Name

Rule Column Name

Check Segments On Attribute Name

Check Segments On Attribute Name

Check Segments On Match Value

Check Segments On Match Value

Check Segments On Side

Check Segments On Side

Check Segments On Layer

Check Segments On Layer

Check Segments On Area

Check Segments On Area

Against Parallel Segments On Attribute Name

Against Parallel Segments On Aftribute Name

Against Parallel Segments On Match Value

Against Parallel Segments On Match Value

Parallel Track Segments Between Adjacent Layers

Parallel Track Segments Between Adjacent Layers

Parallel Track Segments Min Gap Between

Parallel Track Segments Min Gap Between

Parallel Track Segments Max Parallel Length

Parallel Track Segments Max Parallel Length

Add new rules [ keep existing rules

Update with new values

Cancel Repart...
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There are three check boxes which when used in conjunction with each other will alow you to
customise the way rulesin the CSV file are imported and what happensin the event of new and exist
rules found.

Add new rules—allows you to add new rules from the CSV file. Using a combination of the check
boxes bel ow will determine what happensif the rule already exists.

Keep existing rules— If aruleisimported and it already exists you can keep it (asis) or by selecting
the check box below, will alow you to update the rule vaue.

Update with new values — use this check box if you wish to update an existing rule with new values
from the CSV file. Thisoptionisonly available if the K eep existing rules check box is selected.

Report

The Report button on theimport dialog will check and report the contents of the CSV fileto be
imported. The summary presents you with the number of rows found, this acts as verification and any
errors found. Errors will include name or syntax errors within thefile.

I nport CSV Rul es

Report Witten : 17/08/ 2016 04:33:20 PM

Desi gn Path : C:\Docunents\HS Diff Pairs.pcb

Design Title

Created : 25/ 10/ 2015 02: 46: 34 PM

Last Saved : 14/ 01/2016 05:31:55 PM

Editing Tinme : 588 nmin

Inport File : C:\Docunents\Track Parallel Segnents Rules.csv

I mport Summary
Rows Found : 6
Errors Found: O

Format of the CSV File

CSV files can be exported to provide you with a‘base’ file formatted in the expected Pulsonix format
ready for modification and subsequent import. Y ou may also create CSV files from Excel for example
using the appropriate format. Again, exporting an empty rules pagein CSV format first will give you
ablank data template to work with.

When editing valuesin the CSV file, the names used must match names as they appear on the dialog
itself. For example, alayer side name of Top, Bottom, Inner or Outer is acceptable but Solder or
Component would not be.
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Attribute Editor — Export / Import CSV Tags

There is anew option on the Edit Attributes dialog named CSV Tags. This check box will say
whether tags are exported and imported when handling CSV files.

B Edit Attributes O *
Attributes of: |Eomponents V|
| Apply
Cancel
Name Part Name Family Footprint <Component Height> ~ Add Mame...
PL1 ETB 5 smm
PLZ WP 2 Bmm Fename...
PL3 SWP 5 Gmm Ficlate Kl ame
Y H GENENGHES | HUDUD u.omm LOIours. ..
R10 R Generic/RES | R0S0S 0.5mm
R11 R Generic/RES | ROBDS 0.5mm Save Columns
R12 R Generic/RES | R0S05 0.5mm
R13 R Generic/RES | R0805 0.5mm CSY Tags
R14 R Generic/RES | ROB0S 0.5mm Evport CSY...
RIS R Generic/RES | R0S0S 0.5mm
R16 R Generic/RES | R0305 0.5mm Impart CSY...
R17 R Generic/RES | R0S05 0.5mm o
< >

CSV Tags are used to show the ‘state’ of each attribute cell.

Net Type Field added Change Net Name dialog

From within the Change Net Names dial og, you can now add a Net Type by making a selection from
the drop down list box.

Change Met X

Choose From All Mets In Design:
Netﬂame:|DQ51 v|

Met Clazs: | i |

Cancel
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Own Colour Column added to Net Names dialog

From within the Technology diaog, you can now change the Net Name's own colour using the
column provided. The settings for Own Colour and Display Connections will be reflected in the

Colours dialog and Nets page too.
Hame Net Class| Type Guard Check Use Own Colour Display s New
Space | Same Net | Colour Connection|  Attribute Match Copy.
COMPUTER Signal : 0.00000 ] ] ]
Y |DIFF1 Diff Signal : 0.00000 ] ] ] =Net Class Na Diff
Y _|DIFFZ Diff Signal : 0.00000 ] ] ] =Met Class Na Diff Delete
¥ |DRNME Sig2 Signal _: 0.00000 ] [1] [ =Met Class Na Sig2
v |Et Power  'Power :0.00000 ] [ ] Delete Unused
E12 Power Power : 0.00000 ] ] ]
Y |FAT Signal Signal | 0.00000 ] ] ] <Met Class Na Signal
Y [FBOM Signal Signal : 0.00000 ] ] ] =Met Class Na Signal
Y |[FBO2 Signal Signal : 0.00000 ] [] ] =Met Class Na Signal
Y |FBO3 Signal Signal : 0.00000 ] ] ] <MNet Class Na Signal
Y |FBO4 Signal Signal  : 0.00000 Cl ] ] <Net Class Na Signal [ 0rty Show
V| Gnd Power  Power | 0.00000 ] 0 Used Ertries
Gnd1 Power Power : 0.00000 ] ] ]
Y | High_speed  Sig2 Signal : 0.00000 O] = <Net Class Na Sig2
¥ |[HS HS Signal : 0.00000 ] ] ] =Net Class Na HS §hnw Defautt
HS1 HS1 Signal : 0.00000 ] ] ] =Met Class Na HS1 Names
HSZ HS Signal : 0.00000 ] [] ] =Met Class NaHS
¥ [HS3 HS3 Signal : 0.00000 ] [] []
| Hs4 HE Signal : 0.00000 O] L ] <Net Class Na HS
¥ | HSE1 HSE Signal : 0.00000 ] ] ] =Met Class Na HSE >
~ UEES UEE S W AR AR (. a a R
< >
Neme:  [DRIVE | FAown Colour: -] B4 22 vl
Used: Rules  Astributes
Copper Pour Rules: <Net Class Name>=" [Min lsland: 1.61290 ‘Remove lsolat » Add..
Net Class: ‘S\gj V| Net Styles: <Net Class Name>=Sig2 Track Side: ‘All'. Via on any Layer Span =
Teardrop Rules: <Met Class Name>=* [Shape: Tﬁa_nglal‘ V—ﬂng[e. 60.0 Apply Edit
Testpoint Rules: <Net Class Nam g2 [Probe Side: "Bottom' Min Probes: 1 =
Type Signal Themal Rules: <Net Class Name>=" Applies To: ‘All' Min Pad Size: 0.00000 [0
Track Size Limit Rules: None
Via Rules: <Net Class Name>="All Layer Side [|
Check between tems on same net: [_] T w Lol
| aver Chanae | enath Riiles: Mone:

Enhancements to Spacing Rules Match Pair Level

Aswell as Net Classes, the ability to match Net Names and Net Attributes has been added to the

M atch Pair leve rules.

B Technolegy[] - Spacing Rules - Match Pair Level

~

23 Spacing Rules

X Item 1 ltem 2
Design Level i Match Side | Layer Area
Met Class Level Attribute Name Match Value Attribute Name Value
% Match Pair Level =Net Clags Mame= Power <Met Class Name= * All
Check Spacing Values <Net Name= ADD2:[0:9%]  <Met Name= * All
=3 Styles NetTypeRule1 HSE <Met Name= * Al
Hatch AreaMatchRule BGA® =Net Name= * All BGA-5-5
Line LayerMatchRule Diff* <Net Name= * All Inner 2

For all Net Attributesthat match the rule value, the Spacing rule will be applied. As with all the
rules, rule priority is taken from the top of the list working down, any non-specific rule matching a
value of * for example should be at the bottom of thelist.

Copy — thisbutton is different to the New button in that it copies dl the grid values.

Contrals on this dialog enable you to produce a Wher e Used report for the Match Pair Spacing rules.
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New Categories of Net Items

There are new Technology pagesin the Nets section for defining facets that are properties of anet or
multiple nets, Signal Paths, Sub-Nets, Differential Pairs and Chains of Differentid Pairs. Each of
these new items can have attributes assigned and rules added to them. The use of Net Attributesis
discussed later on.

Why and when to use each category

To summarise each category, here iswhat they are used for in Pulsonix:

Nets— Nets till have aNet Name with a Type (see specia note below about Type) and (optionally)
aGuard Space. They can now also have a set of attributes containing rules added, for example, a
Track Length Rule. They can also have an optiona Net Class associated with them.

Net Class— Net Classes have aNet Class Name, a Type and aflagto Mark All Nets AsOne. It dso
contains Net Class based Track Length Rules.

All information has been separated out to its own rule that can be applied to Nets Names. Nets do not
require a Net Class now, dl rules can be attached to asingle net or multiple nets. If you prefer to
work with Net Class Names, these can still be used and the new rules attached to them as wdll, for
existing designs for example where you retain Net Class Names for simplicity.

Net Styles— This existing dialog now becomes more s gnificant with the reduction in functionality
for the Net Class dialog (moving from Net Class-based to Net-based rules). All default styles (Tracks,
Vias etc.) associated with a Net Class or Net Attribute are defined in the Net Styles diaog. This
dialog is also used to define how tracking will behave on different Layers, within Areas and for
Layer Spans.

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

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

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

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

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

Type —although not a net as such, a net Type now becomes more significant with the changes to nets
inV9.0. A net always has a Type, thisis assigned when the net isintroduced to the design. It can be
one of three states; Power, Ground or Sgnal. Typeis used for some net-based options such as
Optimise, Design Rules Checks, ERC and Autoplace
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Rules

What is a rule?

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

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

What characteristic might a rule have?

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

What can arule be assigned to?

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

Rules may also still be assigned to a Net Classif required but with the new rules structure are less
likely to be used this way.

Key headers used in the rules dialog

There are some essential headers that are used within the rules dia ogs and are highlighted bel ow:

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

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

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

Rules can be created and applied using two methods:

Method 1

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

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

B Technology [] - Rules - High Speed - Track Length
Layers A
L 5 Total Track Length For Nets and Subnets Apply Rule To
ayer apans Attribute Name Match Value L Max Vias N N
Layer Classes Minimum | Maximum Total Track Length Pin To Pin Track Length
Materials <Net Name= ADD* 15.00000 i B1.00000 2 [
2 Nets <Net Name= ALARM 33.00000 44.00000 2z ]
UL ool At

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

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

B Technelogy [] - Mets - Met Mames

2
< _L

Layers ~ =
Layer Spans N Check rack Length Rule
ame | NetClass Type Guard Space Same Net > . ;
Layer Classes Attribute Match Minimum | Maximum
Materials Y |A Signal Signal 0.00000 ]
&3 Nets Y| ADDM Sig2 Signal 0.00000 ] <Net Name= ADD* 15.00000 81.00000
Differential Pairs ¥ | ADDZ Sig2 Signal 0.00000 ] <Net Hame>= ADD* 15.00000 21.00000
Net Classes ¥ | ADD3 " T8igd Signal i b0 ] Het Name= T TADD 15.06600 " 81 06000
& Net Names Y |ADDZ  Sig2 Signal 0.00000 0] <NetName=  ADD* 15.00000  81.00000
Signal Paths Y |ADDS :Sig2 Signal 0.00000 : <Met Name= ADD* 15.00000 81.00000
Sub Nets Y | ADDE  Sig2 Signal 0.00000 [ <Net Name= ADD* 15.00000 &1.00000
; AR_D  Signal Signal 0.00000
3 Rules - DFM/DFT EUARH Signal 060000 O] etiet liamesTALARI 3300000 445600
Copper Pour AXIEZ Signal 0.00000 O]
Footprint AXIS3 Signal 0.00000 |
Met Styles Y |B Signal Signal 0.00000 ]
[ Y- hnh Sinnal Sinnal nannnn

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

tabs:
Name |HS | Rules  Attrbutes
Used: Track Length Rules: <Net Class Name>=HS [Min: 5.08000 Mac: 81.28000] & Add.
: Track Match Rules: <Met Class Name>=HS [Max Diff: 12.70000] -
Net Class: |HS v| Met Styles: <Net Class Name>=HS Track Side: "All', Via on any Layer Span [Tr Edt...
Type: Signal Layer Change Length Rules: None
e = Copper Pour Rules: <Net Class Name>=" [Min Island: 1.671290 "Remove lsolate:
MNecked Length Rules: Mone Delete
Sempenting Rules: <MNet Class Name>=HS [Amplitude Min: 3.17500 Max: 6.350(
Check between items on same net |:| 'ral;pamn Bdae: ~Mat Mace Mamas—* IQI—.=[n=-p"I'ri=nnI='\f_AnmI= EN N e Tm ¥
< >
Guard 0.00000

Method 2 - Track Length Rule& Track Length Match Rule

When using the Track Length Rule & Track Length Match Rules, an dternative isto write the
ruledirectly into the dial og that requiresit (Net Name, Net Classes, Signal Paths and Sub Nets). Once
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the attribute (Rule) iswritten, it then becomes arule within its own right and appears in the relevant
Rules page whereit is available for use on other nets.

To do this: write the rule into the Attribute cell along with the Match and Valuesto be used. In the
example below, the <Net Name> system attribute has been selected. The typed Match will be FBO?
And values of 22.0 and 27.0 for Min and Max Track Lengths respectively. This then matches the Net
names FB01-04 but not FBO11 (?will only match one character).

Technology [] - Mets - Net Mames |—|
a Spag;gi 'R""ull-e;e' : Guard Check I. Length Rule
Met ilass Level - || LEHETED | i Space Same Net | attribute | Match | Minimum | Maximum
Match Pair Level Y_[FAT __ Sanal Signal _: 0.00000 ]
Check 5pacing Values ¥ |FBO1  Signal Signal | 0.00000 ] <Net Name= (FBO? | 2200000 | 27.00000
3 Styles Y |FBOZ Signal Signal 0.00000 ] <Met Name= ;| FBO? 22.00000 27.00000
Hatch ¥ |FBO3  Signal Signal | 0.00000 [ <Net Name= | FBO? | 22.00000 | 27.00000
Line Y |FBO4 Signal Signal 0.00000 ] <Met Name= ;| FBO? 22.00000 27.00000
Pad FBO11 Signal Signal 0.00000 ]
Teut Gnd Power Power : 0.00000 ]
Using Attribute Rules
Once Attribute Rules have been defined, they can be matched on a net item by Rule Value or by Rule
Name depending on which scheme best matches your requirements.
Match therule value - any item with the rule attached and matching the value. For example
Attribute Name=TrackLength, Match Vaue=2.0. Where a net then contains an attribute of
TrackLength and aMatched Vaue of 2.0, therule will be applied.
M atch the rule name - any item with the rul e attached, with no value (%# must be used as
the value to show afield with no value), but match by rule (attribute) name.
Rule Matching Examples
Wildcards are available for rules matching. New wildcards have been introduced at Version 9.0, these
are shown in the section bel ow (see Wildcard Enhancements).
Attribute Name (Rule) Match Value Rule Values Description

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

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

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

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

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

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

written as %#) with no value will have the rule applied.
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Wildcard Enhancements

The changes made to the use of wildcards within al diaogs will enhance the new functionality where
specific selections are required.

New Wildcard Definitions

%# - will match an empty string.

%({ stringl|string2|string3%} - means match any of these strings as part of alonger wildcard string.
The strings are separated by apipe (| ) character. You can add ablank aternative at the start of the
list - %{ [string2%} which matches blank or string2.

%[ stringl:string2%] - means match arange defined by the strings, which are either apair of numbers
or apair of letters which match values between that pair.

Theoretical Examples
%{ DQS*|DSM*%} would match DQS anything and DSM anything

%[93:101.73%] would match 93 or 100 or 97.8732 or 101.73

%[ c:f%)] would matchcor doreor f

Practical Examples

In V9.0, aNet doesn’t require a Net Class name, the % # wildcard could be used to specifically
include all netswith no net class name. For example, when specifying a Track Length Rule.

Min Track | Max Track | Min Pinto | Max Pin to

Attribute Name | Match Value Length Length Pin Pin Max Vias
| =Net Class Name> %#l 15.00000 55.00000 33.02000 44 45000 2

«Met Class Name= HS 25.40000 76.20000 5.08000 81.28000 2

Where wildcards are used to match rules against multiple names, the following can be applied:

In the Track Length Match rule, define the rule as <Signal Path> whereit matches the value
DQ%[24-28%] and DQ%[14-17%)], both with a value for therule.

Attribute Hame Match Value Max Length Difference
<Signal Path Name= DQ%[24:28%) 1.0
<Signal Path Name= D %a[14:17%] 12

This rule then matches the Signal Paths defined for DQ14-17 and DQ24-28:

Name Pin Count | Track Lengﬂ? F.lule i .Tra[:k Length Match Rule i
| Match Minimum | Maximum Attribute Match Max Differe
DQ14 4 <Signal Path Name> DQ%[14:17%] 1.2
Da1s 4 «Signal Path Name> (DQ%[14:17%] 1.2
Da1s 4 «Signal Path Name> (DQ%[14:17%] 1.2
D17 4 «Signal Path Name> (DQ%[14:17%] 1.2
Do24 4 <Signal Path Name> ;DQ%[24:28%] 1.0
DQzs 4 <Signal Path Name> ;DQ%[24:28%] 1.0
DQ28 4 «Signal Path Name> DQ%[24:28%] 1.0
DQa7 4 «Signal Path Name> DQ%[24:28%] 1.0
DQz2a 4 «Signal Path Name> DQ%[24:28%] 1.0
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Wildcard Wizard

As part of the introduction of new wildcard definitions, a new Wildcard Wizard has been
introduced. This has been added to simplify some, often, complex wildcard strings to be availablein
more non-programming terms.

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

Attribute:

Match:

|:Net Class Name:

[GnD

B

<

Min Pad Size:

Connect

0.000 w

Type:

|Them1E|| Pad

Enclosed Pads Only: [] o
Orthogonal Spokes: [ ]

Isolation Gap:

Pressing the button opens up the Wildcard Wizard dialog:

String:

Yfildcar

B Wildcard Wizard *
|Any v |
d String: | |
Cancel
Wildcard String expressions are defined from the drop down list:
B Wildcard Wizard >

Sting: |7 ~

Wwildzar

Beginz with
Does not begin with
Ends with

Dioes not end with

Matches

Does not match
Containz

Dioes not contain

Cancel

Range
Does not include range

Empty string
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On selection of a String, you can type in the value to match. The Wildcard String is shown in the

Wizard didog.
17 Wildcard Wizard .
Stiing: [Does not begin with [+] [ooR3 |
Widcard Sting: [% “DDR3" |
Cancel

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

Attribute; |‘u“|as ~ |

%"DDR¥* » | @

Match:

Signal Paths

What is a Signal Path?

Signal Paths represent another level of net definition. The path is anamed item containing an ordered
list of padsthat represent asignal path. For example, you can use this for High-Speed designs where
constraints on specific signals are required or for defining portions of a net where specific rules
should be applied, such as Therma or Copper Pour Rules.

The difference between arule on a Net and the same rule on a Signal Path isthat the signd path can
be just aportion of the net (or multiple nets), whereas, anet ruleis applied to a whole net.

The Signal Path dialog is used from within the Technology and provides an interactive mode and
modeless didog to create signal paths.

Using the Signal Paths dialog

Signal paths are added in the Signa Paths page within the Technology dialog. From this page, Track
Length and Track Match Rules can be applied if required or you can use the Signa Path name
within other rules, such as Net Styles, Serpentine Rules or Thermal Rules etc.

. | Start Pin End Pin Use Own Track Length Rule Track [ New...
Hame Pin Count - - Colour - = = - —
[ Pin [ Net Pin | Net Colour Attribute | Match | Minimum | Maximum Attribute
RAT1-U2CT (2 RA7.1: DAM11 | U2.C7 | DOM11 [ TrackLength (2.0 1.0 2.0
Mame: RA7.1-U2C7 [ Own Colour; O
~ . O ©
Pads In The Signal Path Reverse Path
RA71 DaMm11 <Top Side= = Rules | Attributes
uz2cy  DaMnN «Top Sidez bt
Track Length Rules: Tracklength=2.0 Min: 1.0 Max: 2.0

Remove Track Match Rules:
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There are two dial ogs to this function; the main dialog for managing the rules and the secondary
dialog to create the signa path. The dialog above isthe management diaog.

The dialog below (the signal path chooser) isfor signal path creation and is activated from the Signal
Paths dialog. It enables you to search for signal paths between two chosen Components, or signal
paths that pass through a selected series Component. These items can be selected in the lists at the top
of the didog, or interactively in the design. A signal path doesn’t necessarily have to be a direct path
through pins and can be ‘ split’ through a series component.

B Create Signal Path O >
Define Signal Paths: (@) Between Components (O Through Series Components Signal Path Can Pazs Through: Series Component(z):

Starting From Component: Use Filter »> Through Nets: Use Filter »» Ending On Components: Use Filter »>»

R4 R 2400Cw/C1005 | |DROS RA75 R&12  ExBW28W150) A
RS RM7S0CwC1005 Da0a RA&7E R&20  ExBW28W360)

R9 RMO00CwC1005 Da1o RA&7.7 R ExBY28\/360)

R10 RMO00CHC1005 Dan RA7.8 R422  ExBVW2EW3E0L

R&1 ExBN 280150 Daroz RA7.4 R&23 ExB\28W 360

R&2 ExBW280150) DQMO9 RA7.3 R&z24 ExBW28\3E0)

R&3 ExBW 2801500 DEMI0 RA7.2 R&ZE ExBV28\360)

Rad ExEY284150) R&427  ExBWZ8W3E0L

R4S EXEY284150) R&428  ExBYZEV4TL

0 L1 ()]

R&8 ExBE28\150)

R&3 EXEY284150) U4 CDR3 48

R&10 ExBW280150) © uin 23 TS o
R&11 S RA L]

1 Net(s] Selected 1 Companent(s] Selected

Possible Signal Paths: Find Signal Paths Diim Design To Show Signal Path Highlight Items In Signal Path

Create Signal Path Pins Start Pin End Pin
Hame Pin ‘ Net Pin | Net
| RATA-U2.CT:2 RAT A DaM11 u2.c7 : DQM11 .

Pads In The Signal Path: Feverse Path

RAa71 DamM11 <Top Side>

U2C7 DMt <Top Sidex Add...

Remove
Up

Drowvn

Creating Signal Paths

The Signal Path selection diaog can be invoked using the New button from the Signal Paths diaog
or from the context menu when a component or pads on a component(s) are selected. This didog will
provide you with Start and End Component pins and connecting nets (Through Nets).

A Signal Path doesn’t have to be on the same net (it can be though) but when split, can be through a
component. You can choose the radio button Through Series Component to refine the component
pin selection and choose to how many series components the Signal Path Can Pass T hrough.

Once your signa path has been chosen, press the Find Signal Path button to add it to the Possible
Signal Pathslist. Thiswill display your choice inthe grid. As you select arow inthe grid, the pads,
connections and tracks in the signd path are displayed in the design.

If satisfied with the signa path displayed, pressthe Create button. If thisis your only selection at this
point, pressOK or Apply to add the selection to main Signa Pathsdiaog. If not satisfied with the
selection, |eave the Create button unchecked and make a new sdection in the chooser.

There are additional check boxes on this dialog to assist with the display and selection of items
chosen. The Dim Design To Show Signal Path check box isused to dim all other items so you can



32 Pulsonix Version 9.0 Update Notes

eadly seethe signal path. Likewise, usethe Highlight ItemsIn Signal Path to make the selected
items stand out. This can be used in conjunction with the Dim Design button.

Signal pathsthat are already defined in the main Signal Paths dialog will be indicated and changes
disabled.

Press Apply or OK to add the signal paths as entries in the design. Each component pad in the path
will be remembered and along with its order with the path.

Once a Signal Path has been created, the main dia og presents you with edit controls for the current
signal pathin the grid.

Name: [11.38-U9.CE | B 0wn Colour: I ~| (122
Pads In The Signal Path: Reverse Path

J1.98 RDQ48 <Top Side> Rules  Attributes

RN30.1 RDQA48 <Top Side> Add... -

RN30.4 DQ43 <Top Side> Net Styles: Moru

uscs DQ43 <Top Side> Remaove Track Size Limit

Up Layer Change L

Necked Length

C e memdimm Ol

Down <

Use these to indicate you want to create the path, apply a name for the signa path and allocate a track
length and length match ruleto it. If the path is to pass through more than two pins within a particular
net, the extra pins can be added into the correct place in apad list.

Adding Multiple Signal Paths in one hit

Multiple signa paths can be created at the same time.

In the example bel ow, Connector J1 has been chosen as the Start Component. As it happens, this has
all the netsrequired exiting from it. Y ou must then choose the nets required for the pathsin Through
Nets. Multiple nets can be chosen at one time by dragging down the list or using standard Shift/Ctrl
combinations. Likewise, you can make multiple selections in the Ending On Componentslist.
Choose the components required.

B Create Signal Path O X
Define Signal Paths: (@) Between Components () Through Series Components Signal Path Can Pass Through: Series Companent(z):

Starting Fram Companeht: Use Filter »> Through Nets: Use Filter »> Ending On Components: Uze Filter »>»
Branchi A J1zm BranchS A
Branch2 J DDR3_240PIM_EDGE-TAB_DDR3_URDI
Branch3 2PORT_RES-150HM . 5MD_1005-5MD_1,
Branchd

2PORT_RES-150HM 5MD_1005-5MD_1,
4PORT_RES-150HM 25R_1010-25R_14

Branchf
1 4PORT_RES-150HM 25R_1010-25R_14

R2E RES-150HM 5

4PORT_RES-150HM 25R_1010-25R_14

R27 ZPORT_RES-150HM.SMD_1005-5MD_1, 4PORT_RES-150HM 25R_1010-25R_14
RM25 4PORT_RES-150HM 25R_1010-25R_14 T_RES-150HM 25F_1010-25R_14
RM30 4PORT_RES-150HM 25R_1010-25R_14 160HM.25R_1010-25R_14
RN3 4PORT_RES-150HM 25R_1010-25R_14

RMN32 4PORT_RES-150HM 25R_1010-25R_14

RMN33 4PORT_RES-150HM 25R_1010-25R_14

RN40 4PORT_RES-150HM.25R_1M0-25R_14 | |RDOS7E

[NE] MNRT WA FARAIT W2 RNBAM NORT

8 Met(s] Selected 4 Companent[s] Selected

With this selection made, with the design dimmed, the proposed signal paths are displayed. Y ou can
use zoom and pan to navigate the design at this point.
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]
Branch3
& Branchd
P
3
oQ
1
RIXC

3
pancy B &
@ Bl g
& 3
Branchs
A 2
DQ: o7

When the Find Signal Paths button is pressed, the signd paths are added to the list of Possible
Signal Pathsif paths are available.

Passible Signal Paths: Dim Design To Show Signal Path Highlight ltems In Signal Path
create | SmalPath| L Start Pin __End Pin ~
Hame Pin Het Fin Net
138USCE 4 1188 RDO4E Us.ca Da4a
- TR i T e T Pads In The Signal Path: Fieverse Path
O] HesusEr 4 1188 RDG4S USE7 Da4s .98 ADO48  <TopSider
O 99U10Ez 4 .99 RDQ49 UT0E3 Da4g AN30Y  RDO48  <TopSide> Add
O J1.104-U9.8 4 11104 RDQS0 ug.B3 Daso Eg%%“ ngg ﬂgg g:gz; F—
405090 4 1108 RDOST g0z Dast
O faesui, 4 1108 RDOST u10.ce Dast U
O] fiosusc 4 1108 RDOSE us.ce Dase
0 fiosurr 4 1108 RDOSE uir.cz Dase o
O] ioguser 4 1109 RDOST USET Das7
= ERTEHE 1 Tna Bnnar Wiz Ea nna7 v

To create the signal paths required, press the Cr eate button. If al are required aswould be in our
example above, use Create on one cell and right click. Choose Apply to entire Column to select al

columns.

Possible Signal Paths: Find Signal Paths Dirm Design Ta Shaw Signal Path Highligh

Signal Path Start Pin End Pin
Create Name ‘ Fins I Pin Net Pin Net

L = e RDQ43 RN30.1 RDQ43
O Apply to entire Row | Roasg RN30 2 RDQ48
Apply to entire Column N | ;Roas0 RNZ2.1 RDASD

! ADS1 RN32.2 RDQS1

[] J1.108-AN29 2 J1.108 RDQS& Rii2.1 RDQS6
[] J1.108-AN29 2 J1.109 RDQST Rii25.2 RDQST
] J1.114-RN31 1 2 J1.114 RDQS8 R RDQS8
r IERELE ] 11185 AnnsA RN1 EGE

Once created, the main dia og displays the Signa Paths:
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Mame Pin Start Pin End Pin Use Own corour DiEplﬂj.' Track Length Rule

Count| pin | MNet | Pin | Net | Colour Connection|  attribute | Match | Minimum | M
J1.102-RN3Z2 2 J1.10 ' RDQS6 _ AN33.  ADQSE [ [] <Signal Path N 1J1* 12.000 13
J1104-RN3Z1 12 J1.10 { RDQS0  RN32.  RDQSO ] O] <Signal Path N 1J1* 12.000 13
J1105-AN3Z2 12 J1.10 {RDOS1  AN32.  RDOS1 [ [l <Signal Path N {J1* 12.000 13
J1.108-RN2G1 12 J1.10 {ADOS6  RNZ9. | RDOSE [ [l <Signal Path N 1J1* 12.000 13
J1.108-RN292 12 J1.10 {RDO57  RN29.  RDQST ] O] <Signal Path N 1J1* 12.000 13
J1A14-RN3TY 12 J1.11 'ADO58  RN31.  RDQSS [ [l <Signal Path N 1J1* 12.000 13
J1A15-RN3T2 12 J1.11RDOSS  RN31.  RDOSS [ [l <Signal Path N 1J1* 12.000 13
J1GBRN301 12 J1.98 'RDQ4E  RN30.  RDQ48 ] ] <Signal Path N 1J1* 12.000 13
J198-RN30Z 12 1139 'RD049  RN30.  RDQ49 [ [l <Signal Path N 1J1* 12.000 13

From here, you can add Track Length and Track Length Match rules.

Interactively Creating Signal Paths

Sub Nets

Overview

In select mode, you can sdlect two pads on the same component and use the context menu option
Create Signal Pathsto create signal paths through the selected component, forcing it to be treated as
a series component.

Components/ Symbols 4 IIIIII
\-\- Disconnect Track End
] Unroute Track Segments

Unroute Track Path
Select Track Path

o

Create Signal Paths... |
Create Sub Mets... o

¥ Highlight Selection
o Insert Attribute... Shift+A
% Properties... I

.
- ——m m = m O

Once sdlected, the Create Signal Path dialog is available with the signal path preselected from where
you can use the Find Signal Paths button to select the signal path. This entry will then be added to
the Signal Paths within the Technology.

Sub Nets define part of a net which may require special considerations. For example, it alows you to
create rules for portions of a net such as a specific pin order (Daisy Chain), or to use attributes on a
net to define rules. It also alows you to use portions of a net to use a specific style (i.e. track
thickness) and for copying ‘ channels of functiondity that have net branches and require matching.

Within the Technology, Sub Nets are defined in the Sub Nets dialog using a pin attribute name and
value. Pinsin the same net with attributes that match it are deemed to be in the same sub net. One
definition can define sub netsin multiple nets. Y ou may use this for example, when creating branch
lengths or a specific daisy chain order in aHigh Speed design.
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Creating Sub Nets

A new tool provides an interactive mode and modeless diaog to create sub nets. It can be invoked
from the New button in the Sub Nets page within the Technology diaog. It can aso be accessed
from the context menu when a component pin(s) or net is selected.

B Create Sub MNet O X

Define Sub Met:  ®) Choose Pins In Met (O Use Existing Pin Attribute () Just &dd Subnet Entry [Add Pin Attibutes Later)

MNets: Use Filter »>» Component Ping On Met: Hide Filter <<

[ Filker Mames Lpply

[ Include Test Paint Compaonents

[ astribute:

matching

Signal
LM Sin?

2 Pin[z) Selected

Sub Nets: Add Sub Net To List Dim Diesign To Show Sub Met Highlight Items In Sub Net

Creat Sub Net Attribute Match Connect In pi Start Pin
ESE Name Value Pin Order ins Pin | Net
| SubMet1 = ] 2 R15.1 i 527
% Padsz In The Sub Met:
R15.1 $27 «Top Sidex
R39.3 27 <Through Board: Add...
Remove
Up
Do
0k Apply Cancel

Y ou can define sub nets by selecting alist of PinsIn a Net, or you can choose an Existing Pin
Attribute nameif pads aready contain their sub net attributes.

Once the Sub Net has been created, you are returned to the Sub Nets dia og with the new sub net
shown in the Attribute Name list:
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Attribute | Match | Connectin | Use Own Col Dis play Track Length Rule e
Hame Value | PinOrder | Colour ©oUr | connection Attribute Match Minimum | Maximum
HS1 = D D D =5Sub Net Name>= (HS1 §.35000 12.70000
Pin_Order = | <Sub NetName=  Pin_Order  19.05000  27.94000
Delete
Up
< >
; X " . - Force Display
Atribute: |p|n_0|-de|— v | Own Colour: [N Connections
Match: * ~ | Connect In Pin Order ({attribute value order)
Rul i
Nets Containing Sub Net: Sub Net Pads In The Net: s QliIyRes
DRIVE PL21 0 <Through Board> Add.. Net Styles: None ~
Q63 1 <Through Board> Track Size Limit Rules: None
Q53 2 <Through Board> Rermawe B
Q83 2 <Through Board> B Layer Change Length Rules: None
= Necked Length Rules: Mone w
can Commmmmtima Diidmme Blama
Value... < > Delete

Once a sub net has been created that contains alist of ordered pads, you can use the Add and Remove
buttons or Edit Values to adjust the sequence and make edits.

Add will alow you to pick multiple pins from any net. Remove will only work if the pad has alocal
attribute value (can’'t remove a part attribute value).

The Edit Value button is used to change the value on the attribute, for setting or changing a pin order

for example. You will get an error if the value provided does not match the sub net attribute match
string.

Creating template sub net names with no attributes

When creating sub nets there is aradio button in the Create Sub Netsdia og called Just Add Sub
net Entry. Choosing this will hide the selection lists and create a new sub net row in the grid each
timethe Add Sub Net To List button is pressed. This allows you to create sub nets and pin attribute
names, but assign the attributes to the pins at alater stage.

If creating sub netsin a Technology file there are no pins, so pressing the New button directly adds a
blank sub net to the Technol ogy page.
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Renaming Sub Net Attribute Names

When renaming sub net attribute names, it should be noted that if the attribute name has aready been
defined for asub net, that attribute name will still reside on the pin and will not be renamed.
Effectively, you are creating a new Attribute name by renaming the existing one.

If you wish to change the attribute name, this must be done in the Attributes page of the Technol ogy.
Once the name has been changed, you will then need to select it using the Sub Nets dia og and

Attribute Name.

In the exampl e bel ow, the attribute name pppppp has been renamed to Pin_Order. In order to use this
new name, Pin_Order must be selected from the drop down list.

Attribute | Match | Connectin| Use Own
Name Value Pin Order Colour
HS1 = D D
peepep] Rl ]

Bob
H51
Pin_Order

Connect In Pin Order

Choosing the Connect In Pin Order button on this dialog will alow you to define the daisy chain
order for the routing sequence in your design. Thisis defined by the numerica vaueonthepinandis

displayed in the Sub Net Pads In The Net box.

Attribute Match | Connectin | Use Own col Display Track Length Rule LE
Name Value Pin Order Colour Olour | connection Attribute Match Minimum | Maximum
HS1 * |:| D <Sub Net Name>  (HS1 6.35000 1270000
Pin_Order * | <Sub NetName> 'Pin_Order | 16.05000  27.94000
Delete
Up
Down
< >
. . m Force Display
Attribute: |P|n_0n:ler v| Own Colour: [N Connections
Match: |' V| Connect In Pin Order (attribute value order)
Mets Containing Sub Met: Sub Net Pads In The Net: Fules | Atirbutes
DRIVE FLZ21 0 <Through Board Add.. Net Styles: None A Add..
Q63 1 <Through Board> Track Size Limit Rules: None -
Q5.3 2 <Through Board> P e Edit
Q83 2 <Through Board> = Layer Change Length Rules: None S
Necked Length Rules: None
Edit aecked Lengh Aoee ! v
Value... < > Delete
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The resultant design will connect in this specific order and Optimise Netswill aso adhereto this
order:

o o o o
o o o o
o o o o)

Existing Pulsonix V8.5 Designs

If you have aready used pin attributesto define sub netsin aprevious version of Pulsonix, i.e. V8.5
or older, then these would now be converted into sub nets.

New Designs

If starting anew design in V9.0, you could use Sub Netsto define specific Daisy Chain orderson a
net.

Designs Settings and Default Sub Net names

Default Sub Net names can be predefined using the Sub Net entry on the Design Settings dial og.
When used, the name is incremented each time it is used. Y ou can edit and rename this name if
required.

Design Settings - Defaults - Sub Met

23 Defaults
Area
Attribute
Bitmap

Sub Net name stem: SubMet || Change... |

Interactively Creating Sub Nets

In select mode, you can sel ect multiple Component pads and Pad branches and use the context menu
option Create Sub Netsto create sub nets containing those pins.

COmpuiie. ., oy1D0IS 4

Select Track Path
Create Signal Paths...
| Create Sub Mets...

#.  Highlight Selection
Insert Attribute... Shift+A
%] Properties... I

Once sdlected, the Create Sub Net didog is available with the sub net preselected from where you
can add this sub net entry to the Sub Net rules within the Technology.
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Interactive High Speed Option

Changes to Differential Pair Rules

The Differential Pair Rules dialog has been separated into new pages for Differentia Pair definitions
and Rules, the rules are now on two pages.

Rules have been taken out of the Differential Pair page and added as separate rules (Differential Pair
Gap and Differentia Pair Skew), each associated with arule that can be placed on adifferentia pair.
The actua Differential Pair definitions have their own page. Differentia Pair Chains can also be

defined on this page (see more below).

B Technology [] - Rules - Differential Pairs

B Technology [] - Nets - Differ

Allow Track Spurs:

Minimum Gap

Maximum Length Difference:

=

<Undefined:>

Edge Coupled:

Broadside: [

Het | Pad | Pad | Net | Pad | Pad Min % Max Length| Min Gap | Allow | Edge | Brc
NOS0 EQO22:R2Z0.2 | FAT [Q21|C16. | <Undefined= : <Undefined> : <Undefined= 7] 7]
NOB7 | Q4.1 | Q5.1 |DIFF2 [ Q4.2 | Q52| 80.00 3.81000 0.25400 [ [7]
MO087 | Q7.2 |R352 | DIFF2 | Q4.2 | R34. | <Undefined= | <Undefined= ;| <Undefined= (] IFdl
Differential Pin Pair
First Pin Pair Second Pin Pair
Net: MOS0 ~ Met: FAT ~
Fin: Q2.2 w Fin: Q2.1 e
Fin:  R20.2 il Fin:  £16.2 v
Minimum %o Paired: <Undefined: Tracks Are Paired When: [] own Colour

R

Track

23 Layers
Layers
Layer Spans
Layer Classes
Materials

23 Mets

"W Differential Pairs

Met Classes
Met Names
Signal Paths
Sub Mets

=9 Rules - DFM/DFT
Copper Pour
Footprint
Met Styles
Pin Networks
Teardrop
Testpoint
Thermal
Track & Via 5ize Limit
Via

=3 Rules - High Speed

Differential Pair Gap
— Differential Pair Skew
Layer Change Length
Mecked Length
‘Serpentine

Tearl | ennth

Nets - Differential Pairs—allows Own Colour, Allow Track Spurs, Edge Coupled and Broadside
Coupled. Thisdiaog also allows you to swap pins to ensure continuity and to Swap Pin Pairs. Rules
and Attributes are also displayed for the selected Differential Pair. Using the buttons, you can Add,

Edit or Remove Rules and Attributes.
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Diff Pair Name: [J1.112-RN40.2J1.111-RN4D.T (1) | CIown Colour: M| Tracks Are Paired When:
Edge Coupled:
First Pin Pair. ~ Net: [RDQS7

Eroadside: [ ]

~]

Swap Pins

Fin: [J1.112 ~ v Pin: |RN40.2 w

Allow Track Spurs: []

Swap Pin Pairs
Fin: [11.111 . ﬂ Fin: [RN4D.1 -

Swap Pins Rules  Agtributes
Second Pin Pair: Net: |RDOS?B V| Differential Pair Skew Rules: <Differential Pair Name>=J1.112-HFY Add..
Differential Pair Gap Rules: Mone =
Track Length Rules: Mone Edit
Track Match Rules: None - S
< > Delete

Rules—High Speed - Differential Pair Gap — from this dial og, define the Minimum Gap between
tracks, optionally defined on Layer sand Within Areas. The check box allows you to use the defined
Track to Track spacing rule from the Spacing Rules dialog or to uncheck the box and override it with

a specific typed spacing value.
Attribute:  <Differential Pair Name:> - Allow Tracks
Match: 41051042052 -
On Layers Minimum Gap
Side: <Any> h [] Use Spacing Rule
MName: h

ﬂ 0.25400
Within Areas: -

Rules—High Speed - Differential Pair Skew — this defines the Minimum Per centage pairing of
tracks. An additiona new rule definesthe Maximum Length Differ ence between the Differentia
Pair tracks. This defines the ‘ skew’ between the two tracksin the pair.

Atribute:  <Differertial Pair Name:>

-

Maxdmum Length Difference: 3.31000

1/_0
—T__ N o

Minimum % Paired: 80

Match: Q41051042052

-

Thisfeature allows you to add skew to one track of the Differential Pair.

o
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Differential Pair Names

Differential pairs can aso now have a unique name. The default name will be constructed from the
four pin names, but can be changed to a name of your own choice.

Chain Link First Pin Pair Second Pin Pair New...
Name Name . . . . Use Own Colour _
Net Start Pin End Pin Net Start Pin End Pin

Diff1-b DIFF1 arz R35.2 DIFF2 Q4.2 R34.2 ]
MOS0 MOS0 Q2.2 R20.2 FAT Q2.1 Ci16.2 I
Diff Chain1 Q4.1 R36.2 Q4.2 R37.2

Diff1 DIFF1 Q4.1 Q5.1 DIFF2 Q4.2 Q5.2 ] Delete

Diff2 DIFF1 R36.1 Q5.1 DIFF2 R3T.A1 Q5.2 D

Diff3 Diff3 R38.1 R36.2 Diff4 R39.1 R37.Z ]

Differential Pair Attributes

Differential pairs can now have attributes assigned to them for specifying which rules they use. The
rules can be added using the Add button on the Differ ential Pair Rules didog or by creating the rule
to be assigned on the relevant Rules page.

ip Pins Allow Track Spurs: []

Pin: |RMN40.2 w

Swap Pin Pairs
Pin: [RN40.1 ~
ip Pins Fules  Atributes
~ Differential Pair Skew Rules: <Differential Pair Name>=11.112-HPY Add..

Differential Pair Gap Rules: None
Track Length Rules: None
Track Match Rules: None e

€ > Delete

Differential Paired Chains

Differential Pairs can now also be placed into ‘chains to create extended net paths without the nets
reguiring the same net name. A Differential Pair may, for example, terminate on aresistor but require
the overall length of the tracks to include the other side of the net. Differential Pair Chains can be
more than two pairs of Differential Pairsif required.

o1 kI~ //=‘\6
o MR
From the Differential Pairsdiaog you can use the New Chain button to define a Differential Pair

Chain. If your design only contains one pair of defined differential pairs, then selecting this button
will display a warning that more than one pair isrequired.




42 Pulsonix Version 9.0 Update Notes

<

DA Pair Chain: [J1-U8 (1)

Fin [J1172 x/-o
Pin: [41.111 _no

Differential Pairs In The Chain

O\_/—
ﬂ

Fin: [U2.03
Pn:

J1.112-RN40.2 J1.111-RN4D0.1 (1
RN40.3-Branch? RN4D.4-Branch (1)

Branch1-U8.03 Branch2-UB.C3 (1)

Add

Remove

Rules  Attrbutes

Chain Link First Pin Pair Second Pin Pair New...
Name Use Own Colour =
Hame Net Start Pin End Pin HNet Start Pin End Pin
Diff1-b DIFF1 arz R35.2 DIFF2 Q4.2 R34.2 D
NOS0 NOS0 0z2 RZ20.2 FAT Q2.1 C16.2 I
Diff Chain1 Q4.1 R36.2 Q42 R37.2
Dniff1 DIFF1 Q4.1 Q5.1 DIFF2 Q4.2 Q5.2 [ Delete
Diff2 DIFF1 R36.1 Qs DIFF2 R37.1 Q5.2 7]
Diff3 Diff3 R38.1 R36.2 Diff4 R3%9.1 R37.2 ]
The process is to choose a Differential Pair to make a chain from, then add additiond Differentia
Pairsto create a chain. After pressing the New Chain button, the Choose Differential Pairsdialogis
displayed:
Choose Differential Pairs To Add To The Chain *
Differential Pairs:
Branchd4-U9.C3 Branch3-U9.03 (2] inchain: J1-09(2)
JTA0T-RN33 1T JA02-RN33.2 (2] inchain J1-U3(2)
FiM33.4-Branch3 AM33.3-Branchd (2] inchain: J1-U9[2]
Cancel
From this, choose the pairs of pinsto add to the chain, this can consist of more than two pairs. Drag
the mouse to select more than one or use the standard Ctrl or Shift keys to make multiple selections.
With anew Chain defined, the lower portion of the Differential Pairs diaog now changestoa Chain
image to allow you to define the chain pair.
First Pin Pair Second Pin Pair - New...
- Use Own Edge | Allow -
Hame: Chain Link Name Net | StartPin | EndPin | Net | StartPin| Endpin | Colour | C°°"T| Coupied | Broadside| goups |y, New Chain
T1-U8 (1) 12 ugD3 11411 Us.Cc3
JTT12RN40.2J1111RN40.1 (1) RD@S7 41112 RN4D.2  RDQS7B  J1.111 _: RN40.1 Ol & ] ]
RI40 3 Branch2 RN40.4-Branchi (1) RH403 BrancnZ  DQS7B | AN40.4 . Branchi [ = [l £l Delete
Branch1-U.D3 Brancha-Us.C3 (1) Branchi : UB03 DOS7 | Branch :UB.C3 [ = £l ]
Ji-Ug (2) 11401 ug.c3 Jii02 T iend ; i
JU01°RN331 1T 102°AN33 2 (3) T4 RH33 1 RDQSE 71103 TRN33E ] [] O] ]
RN33 4 Branch3 RN33 3 Branchd (3] Al33 4 Branchd  DQSE | AN333 [ Branchd [] ] O] O]
Branch4-US €3 Branch3-Us D3 (2) Branch4 | USC3 DASBB  Branch3 | USD3 O = O O
Ji-U10 2) Jidod uio D3 Jid02 T TU0Es
J1101-RN331J1102-RN332 () RDOSE 1101 RN3Z1 RDOSE 1102 [RAN332 ] M [l O]
RN33.4-Branch3 RN33.3-Branch4 (2) DQS6B [ RN334 [ Branch3  DQSE  AN333 Branchd [ ¥ Ol 0]
Branch3-U10.03 Branch4-U10.C3 (2) DQS6B  Branch3 U10D3 DGSE  Branché  U10.C3 [ ¥ £l 0
JH-UAT (1) Ji412 U703 AT
TS BhiAn 3 T4 1A BhiAn 4 L BRAST e BhiAn 3 BRAETA T TS Bhian 4 P =5 5 b

Differertial Pair Skew Rules: None

Track Length Rules: None
Track Match Rules: Length Match=J1[U8.9.10.17] [Max Dif: 1.000]

Net Styles: None

~ Add
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Selecting a Differential Pairs will toggle the image in this dialog between a standard Differential Pair
and a Chain.

Additional buttons on this dialog allow you to manage selected Chains. Use the Add and Remove
buttons to select more Differential Pairsto add to the chain or to remove exiting pairs. The Up and
Down buttons alow you to change the order in which the Pairs appear in the chain. The chain nameis
derived from the first and last pair it findsin thelist. It may also bethat you add pairsto the chain out
of sequence and these buttons alow you to re-sequence them. The order inthelist isaso used in the
Rules Spreadshest.

Deleting Differential Pair Chains

Differential Pair Chains cannot be deleted without first removing the Differ ential Pairswithin
them. This allows you to remove some pairs and not others from the chain.

Using the Remove button, each of the Differential Pairs must be removed.

Differertial Pairs In The Chain:
J1.112-RMN40.2 J1.111-RN401 (1 Add
RN4D.3-Branch2 RN40.4-Branch (1
Branch1-U8.D3 Branch2-LU8.C3 (1)
Remove
Up

Down

Once this has been completed and there are no more Differentia Pairs shown in the chain, the Delete
button on the diaog is then available to delete the Chain name.

Firzt Pin Pair Second Pin Pair MNew...
- Use Own =
Name Chain Link Hame h X X h Colc
Net start Pin | End Pin Net | StartPin| EndPin [ Celour New Chain__
Branch1-U1 DQS7TB Branch1 U17.03 Das? Branch2 : U17.C3 ]
Branch3-U1 DQSsB Branch3 u10.03 DQss Branch4 :U10.C3 ]
J1-U8 (1)

RN40_3-Branch2 RN40.4-Branch1 (1) | DQST RN40.3 Branch2 DASTE : RN40.4 Branch1

Branch1-U8.03 Branch2-U8.C3 (1) DAsTB Branch1 us.n3 Dasy Branch2 :UB.C3

J1.112 Ug.D3 J1.111 Ug.C3
J1.112-RN40.2 J1.111-RN40.1 (1) RDQST J1.112 RN40.2 RDQSTE : J1.111 RN40.1 [] .

[ENIGRLN

14 404 L] 14 47 nnno

Differential Pair Auto Mirror option

There is anew option to always start mirroring when adding a PCB track from adifferentia pair pad.
This option is available on the context menu when in Add Track, and in the Editing Options sub
menu on the context menu when editing the track.
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wiidl e Leiae oyie

End Track On »

Start Differential Pairing

End Mirroring Paired Track

Via Pattern 4
Match Pin To Pin Length

> &

Editing Options >| Auto Corner

Segment Mode 4 | ~/| Differential Pair Auto Mirror |
3
(angelCeaments I_\l_d Show Dynamic Cons Only
Online DRC \ Z| Show Finish Markers
Display Clearance Z| Remove Loops
Change Grid 4 P

E Allow Join Nets

Obstacle Avoid
Show Track Length Limits

With the option enabled, when you then start routing, the differentia pair will beimmediately

A
O

[u]

Drop Via option

When adding a PCB track (or differential paired track), thereis a new option on the context menu to
Drop Via. This operates the same as Change L ayer; adding a via a the end of the track but for this
option, not changing the layer of the new track. A viais added aong the track as you edit, thus
enabling the continuation of the track after the viais dropped.

Thisis aso available when adding differential pairs whereit adds two vias with the appropriate track
patternsto them, but not changing layer. Thisis useful when usng DDR2 or DDRS3 flyby routing to
drop aviapair near each target pad pair, ready to be routed later.
4v |ype umset... SNIT+=
Finish On Vi3
Complete As Track

Change Layer L
Next Layer

Previous Layer

Drop Via %J
Change Style

Change Default Via Style

4]

End Differential Pairing

Start Mirraring Pairad Trark

oo
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Finish On Via option

The Finish On Via option is now available when adding differentia paired tracks. Useittofinisha
paired section on vias, you may need to do thisif creating a branch point for multiple-connected
differential pairs. It was always available when adding asingle PCB track, but is now available when
adding differentia paired tracks.

Cancel Add Track
Exic This Mode
Finish Here
¥ Type Coordinate... =
% Type Offset... Shift+=
Finish On Via
Complete As Tl%ﬁk

oo ¥ oo |

Branch Points

Branch points have been added Pulsonix to enable intelligent splitting of nets. They are named items
in the form of auto-generated doc symboals or user-defined doc symbals or vias (in PCB).

They can added to a net in a Schemati ¢ to indicate a point where the track in the PCB isto split to
branch to two or more target pads. Alternatively they can be added to sections of a Net(s) for when
you wish to create specific rules for given track segments e.g. fattening a track segment.

O
O

When added to a Schematic design they are automatically transferred to the PCB. Once added they
can be used on Signal Paths, Sub Nets and Differential Pairs.

i E Q)

Branch points are added to the design using the Add Branch Point option or by using Change
Branch Point on a sdected via. When added, you are required to attach the branch point to a pad or
connection.

Branch Points do not require adoc symbol for addition, you can specify that they areto be Auto-
Generated, in which instance Pulsonix will add its own basic symbol suitable for use. The default
branch point origin is shown as atarget with three lines to make it stand out in a design.

The default symbol or auto-Generated symbol is specified in the Design Settings dialog and Branch
Point page. Y ou might use your own Branch Point Doc Symbol to add extra detail for plotting or
some other highlighting. When branch points are used in the design they are zero size items and are
purely used for electrical connectivity purposes.
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Design Settings - Defaults - Branch Point
23 Defaults -
- Fin Names v
Area Name Layer: | |
Attribute Name Style: |F’in Names ~ |
Bitmap
soar Nare s
% Branch Paint Generated Symbol

Compone.nt i Doc Sym Name: |<Generated Symbol> Change...
Construction Line
Copper Origin Diameter: | 2.54000
Dimension
Dimension Units [ Via Branch Point From Top
Mr Chane

When adding atrack (or adifferentia paired track) with a connection atached to the end that ends on
abranch point, after finishing the track at a set position you will be asked if you want to move the

branch point to the end of the track:
i
B Question x
a—
N
-
o The finizhed track. is connected to a branch point symbol. Yes
]
- —] Do you want bo move the symbol to the track end? Mo
=
Repart...

@ wharnings On/OFf...

[ Da nat tell me again
[T T
TR ®

If yesis pressed, the branch point is then moved to the end of the track:

If the track ends on a viathen you will be asked if you want to change the viato a branch point via,
replacing the doc symbol branch point.
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B Question x
The track is connected to a branch point symbol. Yes
Do you want to replace the symbol by making the new via a branch No
point?
Fepart...
Wiarnings Ond/OF. .
[ Do not tell me again

Branch Point Properties

A branch point doc symbol or via has two new tabsin Properties to show the Branch Point name and
Branch Point Symbol information.

The Branch Paint tab allows you to display and change the name of the branch point.

B Properties: Branch Point Symbol - Branch Point O X
Pad Pad Attributes Vautt Net Net Attributes
Branch Puoint Branch Point Symbal Branch Point Symbal Attibutes

[ Name: | Branch1 |

The Branch Point Symboal tab displays information about the position of the branch point and the
symbol used.

B ' Properties: Branch Point Symbol - Branch Point Symbol O X
Pad Pad Attributes Vautt Net Net Attributes
Branch Paint Branch Paint Symbol Branch Point Symbal Attibutes
(] Name: [ Locked

Angle: [ Mimored Scale:

Generated Symbol

Symbol: [ <Generated Symbol> | | change..

For auto-generated branch points, the Properties dialog will display a Symbol name of <Generated
Symbol> with the option to change it for one of your own from thelibrary.

Branch Points — Additional Fetaures

In schematic you can start and end a connection directly on a new branch point from the context menu
using the Start/End Connection On option.
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Finish Here

£ Type Offset...
Change Style
Change Net
$ Mark Net

Cancel Insert Connection

Type Coordinate... =

Shift+=

s
F2
H

‘ End Connection On 4
Online ERC
Editing Options 3
Segment Mode 3

Connector Pin

Signal Reference
Testpoint
Branch Point

Page Link

3
None

Change Grid 3

Change Segments
Show Connection to Het

Y ou can cross pr obe branch points between Schematic and PCB, and vice-versa

Y ou can use Auto Rename and inter active rename tool on branch points.

New Serpentine Routing Rules

Ser pentine Rules are now available on a separate did og under the Rules—High Speed section.
From thisdiaog, you can create rules for use with nets and attributes. The serpentinerules are visible
as rule shapes are selected in the preview window.

- Match Min Max New...
Attribute Name Value | Amplitude | Amplitude Separation | Min Cycles Shape Curved Mitre Ratio
<MNet Class Name=|. | HS 3.17500 65.35000 0.63500 1 User Defined ] 1.000000
<Met Class Name= HS51 1.52400 3.04300 0.30480 1 User Defined ] 1.000000
<Met Class Name= RF 1.52400 1.77800 0.30420 1 User Defined [+] 1.000000
<HNet Class Name= * 3.17500 5.35000 0.63500 1 180 Degree C: [ 1.000000 Delete
Up
Down
Used Report:
Selected. .
Al
Atribute: | <Net Class Name: v|
Shape: |User Defined w | Curved: Mitre Ratio: |1.000000
Match:  [HS MIES

o0

Mex Amplitude: |6.35000
Min Amplitude: |3.17500

Separation: |0 63500

Min Number Of Cycles: |1 3

There have a so been new rulesintroduced for Sawtooth and Trombone styles for use during
serpentine routing.
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Sawtooth

The sawtooth shape has been introduced. Min and Max amplitude as well as separation can be
defined. Changing the Mitre Ratio will adjust the sawtooth shape alowing more ‘flat’ spots on the

waveform.

Attibute:  |<Net Class Name>

> |

Shape: |Sawt001h v| Curved: []  Mitre Ratio: |0.500000

Match:  [HS

oIk

Max Amplitude: |6.35000

Trombone

Min Amplitude: |3.17500

Separation: |0.63500

Min Number O Cycles: [1 -

The Trombone style bresks into the track and editsit into the trombone shape. The pictures below
show the track before serpentine routing and after:

— Qa
- a
a — a
L ]

m

O = o
-

Two styles are available for Trombone —Octagonal and Curved.
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Atribute: |<Ne¢ Class Name> w |
Maich:  [HS v] Shape: [Trombone [v] Curved: O Witre Rato:
'y
Max Amplitude:
& Min Amplitude:
¥ Y
Separation: - Lt
Min Mumber Of Cycles:
Check the Cur ve button to toggle between Octagonal to Curved shapes.
Aftribute: |<Ne't Class Name:> v|
Maich: [HS v] Shape: [Trombone ||| Curved: B | Mire Rt
'y
Max Amplitude:
i Min Amplitude: m
¥ Y

Separation: - -
Min Mumber Of Cycles:

Dynamic Interactive Serpentine Routing

Serpentines tracks can now be created and edited using the new interactive serpentine tool. The
serpentine track can be added by selecting and dragging along atrack and automatically finishing
once the correct length is met. This can be done once atrack has been added to the design to increase
or decreaseits length. Obstacles will be avoided with Online DRC enabled; the serpentine tool will
increase/decrease its s ze around obstacles. Interactive Serpentine will work continuoudy around
angled and curves.

To facilitate this, anew mode, Add Dynamic Ser pentine, is available on the context menu for a
selected track segment. This mode can a so be assigned as a command to a shortcut key for fast

deployment.
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SMO0L, . . iracks
Pull Tight Selection

Fatten/Meck Selection
Serpentine Selected Segments...

ll: Use Default Track/Via Style

Add Dynamic Serpentine
Unroute Track Segments

S5t

linFrurtn Tl Dath
This can also beinvoked from the Utilities menu, Ser pentine, Ser pentine M ode option.

Y ou can now interactively add a serpentine by dragging along a track and automaticaly finishing
when the correct length is reached. Y ou can edit a serpentine to change its size, but still adhereto a
length rule. With Online DRC switched on, the serpentine reduces its width in places to avoid
obstacles, and pushes tracks out of the way if it can.

Once atrack has had a serpentine applied to it, that serpentine is remembered by the system and can
subsequently be edited with al rules and vaues available.

The dynamic serpentine mode can be applied to Tracks and Differential Pairs, aswell as one track of
aDifferential Pair to create a‘ skew’ (this requiresthe Differential Pair Skew Ruleto be defined in
the Technology).

000 000 =
O

Finding Serpentines

Y ou can now use the Find option to locate serpentine routing. The reported serpentine will be the Net
Name, this will be routing that has been created using the Ser pentine option.
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New Serpentine Routing Functionality

There are new context menu items available when serpentine routing:

Cancel Serpentine
Finish

1.

Type Coordinate... =
£ Type Offset... Shift+=

Hl Reduce Serpentine Routing
- Remove Serpentine Routing
‘lﬂ& Regenerate Serpentine

Change Serpentine Parameters...
Serpentine Both Sides

Serpentine Single Diff Pair Track

Decrease Gap (Separation) Num sub

Increase Gap (Separation) Mum plus

Obey Length Rules

Minlina MR \

Existing Commands:

Reduce and Remove Ser pentine Routing — existing commands to reduce the serpentine by one half
cycle and to remove the sel ected serpentine routing.

Serpentine Selected Segments— with atrack segment selected, this interactive command enables
you to apply serpentine routing. It is only available on the context menu for a selected track segment.

New commands:

Regener ate Serpentine — use this command to regenerate the serpentine based on the Ser pentine
Rule defined. This will remove the current routing pattern and regenerateit.

Change Ser pentine Par ameter s — once a serpentine has been added, the selected routing can be
regenerated using local parameters defined in this dialog. This enables you to define the parameters or
overwrite the rule dready defined in the Ser pentine Rule that the current serpentine routing is using.

Ser pentine Single Diff Pair Tracks—with a Differential Pair selected, this command alows you to
serpentine just one track of the pair. This command is only available if the Differential Pair matches
the rule and value defined in Differential Pair Skew Rules. To activate this and for it to be available
on the menu, you must be adding a serpentine to the Differential Pair. Whilst editing, right click and
thefollowing dialog is displayed. Select Serpentine Single Diff Pair Tracks to add a serpentine to
one track. The single track using the serpentine is the one sdl ected when the Differential Pair is
selected.

Change Serpentine Parameters...
z‘ Serpentine Both Sides
Serpentine Single Diff Pair Track

Decrease Gap (Separation)  Mum sub

Increase Gap (Separation) Murm plus

Nhawv | annth Rilac
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Decr ease Gap — during interactive serpentine editing, use this command to decrease the gap between

the serpentine tracks. This spaces the serpentine closer together gpart and overrules the Ser pentine
Ruleif defined.

Increase Gap — during interactive serpentine editing, use this command to decrease the gap between

the serpentine tracks. In other words, this spaces the serpentine wider apart and overrulesthe
Serpentine Ruleif defined.

Obey Length Rules— with this option selected, the serpentine routing will follow the Serpentine
Ruleand Track Ruleif defined.

Serpentine Properties

When selecting atrack that contains a ser pentine and the serpentine itself is selected, the Properties

dialog contains an extratab to display the serpentine rule used and areport of the actual values of the
serpentine.

Properties: Track - Serpentine O X

Segment Track Serpentine  Met Net Attributes

<Met Name>=H5"

Max Amplitude: 6.35000
Min Amplitude: 3.17500
Separation: 0.63500

Min Number Of Cycles: |1 =

Mitre Shape:  User Defined

Curved:
Mitre: Riatio: 1.000000
Allow Cffset:

Additional Length: 0.00000

If the serpentine has been defined and the rule changed or the rule created manually using local
serpentine parameters so now it doesn’t match the Serpentine Rule defined in the Technol ogy, the
Serpentine Properties will report that the serpentine needs updating. Use the Regenerate Serpentine

option from the context menu of the selected serpentine to regenerae it according to the serpentine
rule.

Properties: Track - Serpentine O X

Segment Track Serpentine  Net Net Attributes

|:Net Class Name>=HS

Does not match the design rules - Needs Updating

Mz Amnlit e £ 3R00N
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DRC Check for Serpentine Routing

Thereisanew DRC check (Ser pentine) in the Nets section to show serpentines generated with out-
of -date parameters according to the rules defined in Technology and Serpentine.

[ 5pacing
Tracks
Wias
Padz
Mount Holes
Test Points
Copper
Text
Board
Crillz
Compatents

Split Planes

Layer Change Length Rule

Design Rule Check

[ 0n Gnd
Tracks
iaz
Test Points
Compaonents
Pads

[ Keep In/Out
Tracks
Wias
Test Paoints
Component Pads
Components
Copper
Corill

[ Manufacturing
Isolated Copper
Unpoured Templates
Split Plane Pad
Plane Thermal Pad
Biond *#ire Length
Wire Cross
“wire Under Component
Dirill B ackaoft
Mirirnurn P.ad Land
Pad Undersize
Component Mame
Mirrored Test
Copper Text On Board
Parnel ltemns On Board
Copper Shapes

Testpointz
Unreachable Side

Lnder Compornent

E o

*

Mets

[ Single Pin Mets

[] Met Cannectivity
Power Planes

[ Urffinished Track.

[ Track Layer

[ Track Wwidth

[via Size

[via In Pad

[ Teardrops

[ Track Length

[ Connection Length

[ Connection Yias

[ Pin Order

[ Differential Pairs

[ 5tub Wias

[ Parallel Track

[]Necked Track

Serpentine

(1

A new High Speed rule has been added - Layer Change L ength Rule. Use thisto add extralengths
to be added to net length cal culations when atrack changes layer through avia or component pin. The
‘best fit' layer pair will be searched for when looking for extralength to be added for alayer change.

Using thisrule alows you to add layer span thicknesses for addition and consideration to the overal
net length where accurate length is critical.

From the Technology dialog and Layer Change Length Rule page, thisruleis defined using an
Attribute Name (such as Net Name, Net Class, Signal Path name etc.), aMatch Value and the pair
of layersto specify therule for.

Applies To Extra Track Length
Attribute Name Match Value From Layer| To Layer . Use Layer
Pads Vias T Length
<Net Class Name= o [HS Top Bottom 1.80500
Adtribute: |:N31 Class Name: v | — =
Match:  [HS MIES
From Layer: |T°D > | Use Layer Thicknesses
Extra Track Length:  1.60500

To Layer: |Boﬂ0m ~ |
Applies To: Pads Vias
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Applies To: - this enables you to specify whether the rule applies to only Pads or only Vias or both.
Y ou cannot have both check boxes not selected.

Extra Track Length: - thisalows you to specify the rule. By using the layer span, you can define a
thicknessthat gets added to the overall track length. This additional Iength can be derived using the
layer Material thickness and layer setup from the Layersdialog or can be specified directly asa
typed value by unchecking the Use L ayer Thickness check box.

Extra Length Rule through Pin Package Attribute

It isnow possibleto add extralength to the overall track length for Pads or to define an internal
length within a component (the pin package length). Thisrules comesinto effect particularly where
bus clock speeds of 500Mhz or above are being used. It is used to add extra length to the net length
calculations

Thereisn't a Rule page for this but it fits here in relation to the above Layer Change Length Rule.

The extralengthis defined on an IC manufacturer’ s datasheet and defines a pinsinterna package
length. The internal bond wire to the die introduces a delay to the signal. This delay information can
usudly be found in the IBIS 6 document for the device.

Defining the extra length

Within the design, the <Pin Package L ength> attribute can be added to any pads or in Partsif you
wish to account for interna package lengths. It should be added using Properties of aPad, Pad
Attributes and adding the <Pin Package Length> attribute plus alength value. The Value should aso
have units defined otherwise the current design units will be used. This could be aproblem if
swapping design units dynamically and the wrong length being used. The value should be the length
of the continuation of the net inside the package.

Varants Wault Met Met Attibutes
Pad Pad Attributes Test Component Nets on Pins Comp Attributes
N
Mew Attribute b4 Hew...
Mame: |<F‘in Package Length: w | =

Walue: |‘I.1mm |

Substitute Attribute. ..

Carcel
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Necked Length Rule

A new rule has been introduced to Rules— High Speed for defining track Necked Length. The Min
and Max Necked Length rule will be checked when the track length falls bel ow the Maximum
Necked Width. Select Necked Track in the Design Rules Check diaog to check thisrule.

Mtribute:  <Met Class Mame= -
Match:  HSE - Necked Length:  Min: 3.00000 Max: 15.00000
On Layers
Side:  <Any> M
Maximum Mecked Width: 0.15240
Within Areas: -

Track Length Rule

The Track Length Rules page enables you to defineMin and Max Track Lengths. These can be
applied to any Net-based items and as Attributes to the items. Pre-V9.0, this information was
previously found under the Net Class dialog and Net Rules page.

Total Track Length For Nets and Subnets Apply Rule To
Attribute Name Match Value Max Vias
Minimum | Maximum Total Track Length Pin To Pin Track Length

<Differential Pair Name> :Diff 33.02000 4445000 2 ]
Track_Length HS 5.08000 21.28000 2 [~] ]

<Net Class Name> HS51 §3.50000 75.20000 <Unrestricted= ] ]

<Net Class Name= HSE 8.00000 14.00000 1 ] [~]

<Net Class Name= PAIR 3210000 4572000 <Unrestricted= [] ]

=Net Class Name= Sig2 15.05000 27.94000 2 ] []

=Net Clazs Name= Signal 2.54000 17.78000 <Unrestricted= [] []
<5ub Net Name> H51 §.35000 1270000 <lnrestricted= [] []
<Sub Net Hame= Pin_0Order 19.05000 27.94000 2 [] []
Atribute: |:Sub Net Name> |v| Total Track Length:

Match:  [HS1 [v] [ Min: 635000 | Max: [12.70000

For Mets And Subnets Apply Rule To:
(O Total Track Length
(® Maximum Pin To Pin Track Length

Mz Num of Vias:

Within this rule thereis a sub-category to define separate rules the For Nets And Sub Nets Apply
Rule To: can be selected for the Total Track Length or for the Maximum Pin To Pin Track

L ength. You can have the same rule contain both of these sub-categories but they must be defined
twice, once for each rule.



Pulsonix Version 9.0 Update Notes 57

Track Length Factor Rule

The Track Length Factor Rule allows you to adjust the reported length of atrack dependant on its

side, layer or area.

The Track Length Factor is defined as amultiplier of the actual track length. The default value will
be 1.00. Making the value less than 1.00, i.e. 0.90, will mean the track will be reported as being 90%
of itsactual length. This adds delay or increases delay to the track if thisis required.

Attribute Name Match Value Side Layer Area Track Length Factor
<Net Hame= iy Inner 0.500000
Aftribute : |:Net Name: w |
Match: |DO' v| X Track Length Factor: |0.9000

On Layers
Side: |Inner |v |

Layer: | v | -

Within Areas: | v|

Track Length Match Rule

The Track Length Match Rule allows you to define the rule that will match the length of different

nets.

Attribute: | <Met Name:

Match:  [HS®

Attribute Hame Match Value Extra Delay Length Max Length Difference
<Differential Pair Name= {DQ* 0.00000 3.81000
<Net Mame> HS* 0.00000 12.70000
<Met Class Name= HSE 0.00000 2.00000
=Net Class Name= PAIR 0.00000 §.35000
MIES

Max Length Difference: [12.70000

Thisis defined as the difference between the longest and shortest track using thisrule. The first track
added is both the longest and shortest at that point. If the next track using this rule added is shorter,

therule is now checked. If the shorter track iswithin tolerance, it islegal. If outside of thistolerance
thenit will be flagged asillegal.

Theillustration below shows how the rule will work with two matched tracks. The inwards facing
arrows indicate the Max Length Difference:
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e EEE—O
o0

L otk

The next scenario iswhere athird track is added (that & so has the same match rule) but thistimeitis
shorter than the current shortest track. This now becomes the shortest track. As you can see, the
Length Difference has increased.

O e ©
o0

[ otk

If the third track added was |onger than the current shortest track (the middle one) the middle track is
still the shortest and the Length Difference hasn’t changed:

o0
o0

[ ot

If the third track added islonger than the current longest track, then the rule span now changes and
potentialy the rule has been violated (because of the increased length):

o0
O S E—C

Ll ot

When adding tracks, you should be aware that by default, Pulsonix will treat the longest track as the
matched target unless you override this rule using the Matched Target check box in the Rules
Spreadsheet (see below). Therefore, adding alonger track can invalidate existing tracks using this
samerule.

Rules Spreadsheet Matched Target

The Matched Target check box on the Rules Spreadsheet dlows you to override the current
matched target (the ‘longest’ track) and select adifferent track that is more preferentia to match the
rule against.
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Attribute:

Match:

Extra Match:

Rules Spreadshest
Al ltem Types ~ | | Edit Columns. Colours. Options
Matched Target ‘ Max Pair | Pair Skew!| Length Rule Min Length | Max Length Match Rule Max Length| Length | Len
] 0,856+ Length Match=J1[U8,8,10,17] : 1.000 18.046+ 285
] Length Match=RDQ43-58 : 14.000 15.500 Length Match=RDQ48-59 1.000 14.942-
] Length Match=RDQ43-59 : 14.000 15.500 Length Match=RDQ48-59 1.000 14.942-
] Length Match=RDQ48-55 : 14.000 15.500 Length Match=RDQ48-55 1.000 16.082+ 114
] Length Match=RDQ48-59 : 14.000 15.500 Length Match=RDQ43-5% 1.000 16.082+ 1.14
] Length Match=RDQ48-58 : 14.000 15.500 Length Match=RDQ48-59 1.000 15.538- A 114
] Length Match=RDQ43-58 : 14.000 15.500 Length Match=RDQ43-59 1.000 15788- A 114
v Length Match=RDQ45-5 : 14.000 15.500 Length Match=RDQ45-5% 1.000 15.834- 1.14
] Length Match=RDQ48-59 : 14.000 15.500 Length Match=RDQ43-55 1.000 16.084- 1.14
] Length Match=RDQ48-58 : 14.000 15.500 Length Match=RDQ48-59 1.000 15.345- 1.14
] Length Match=RDQ43-58 : 14.000 15.500 Length Match=RDQ43-59 1.000 15.295- 1.14
™ <Signal Path Name==*Branch* : 0.500 16.364+ A {133

With this selected, al other matched tracks will display any length differencesrelative thisto this one.

Extra Match

The Track Length Match Rule aso has ability to add extra match stringsto it. Use the ExtraMatch
button to create extrarows for the current Match rule. Using this, enables you to directly definearule
for two net names for example without having to use complicated match strings.

Attribute Name Match Value Extra Delay Length | Max Length Difference
Length Match ROO48-5% 0.000 1.000
<Signal Path Name= *Branch* 0.000 0.500
Length Match J1[U8,%,10,17] 0.000 1.000
«Net Hame= DG 0.000 0.000
D7 0.000
<Net Name:
DME =
DM7 ~|[&

Extra Delay Length

Extra Delay Length:

When the ExtraMatch rule is set to zero, this means simply ensure that the explicit nets are matched
using the Max Length Difference. If, however, an explicit override ruleisrequired, then the Extra
Delay Length can be assigned (see below).

Max Length Difference: 0.000

The extra match strings can aso have an optional Extra Delay L ength assigned to them. Thisis
done using the extra match button but then using an explicit Extra Delay L ength value. This means

the extra match item(s) must be that length longer than the base match item to satisfy the rule. The

value can aso be negative meaning it must be shorter that the base item.
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Attribute Name Match Value Extra Delay Length | Max Length Difference
Length Match RDO48-59 0.000 1.000
=Signal Path Name= *Branch* 0.000 0.500
Length Match J1[U85,10,17] 0.000 1.000
<Net Mame= DME 0.000 1.100
DW7 2.000
Aftribute: | <Met Name:>
Match: | DME &~
Extra Match: |DM7 v| x
Bxtra Delay Length: |2.000 Max Length Difference: 1.100

Track Length Match Rule — Sub Nets

An additiond option isavailable for the Track Length Match Rule. It is present when the <Sub Net
Name> attribute has been selected from the drop down and now displayed an additional check box for
Only Match Sub Nets Within the Same Net.

This alows you to say only match a sub net with other sub netsin the same net. Y ou would select
thisif having copied an identical section of circuit that has sub netswithin it. Leave it unchecked to
match the length of al matching sub netsin any net.

Hitribute:) |:Sub Met Name:> |v| |
ch!  [HS1 M

[0y Match Sub Mets Within the Same Net

Max Length Diference: | 3.21000

Track Parallel Segments Rule

A new rule has been introduced to Rules— High Speed for defining Track Parallel Segments. This
is used to define the maximum length of two parale segments. Y ou can also define the minimum gap
between the parallel tracks. Both rules can be used on the same or adjacent layers.

Check Segments On Against Parallel Segments On Parallel Track Segments
. Match . . Between Min Gap Max Parallel
Attribute Hame Value Side Layer | Area Attribute Hame Match Value Adjacent Between Length
<Net Name= Da* Quter =Net Name= * [l <Unrestricted= ; 3.00000
<NetNarn_e> . | DO* Inner <Net Name: = |:| <Unrestricted= : 2.75000
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Check Segments On:

Attribute: |=Net Name:> w |
Match: |DO' v| x Maximum Parallel Length:
On Layers:
Side: ||nner |v|
or
Laver | |v| Minimum Gap:
Within Areas: | W |

Between Adjacent s
Against Parallel Segments On: U ! Laye

Attribute: |=Net Name: v|

Match: |‘ v| =N

If the Minimum Gap is left undefined <Unrestricted>, it will use the default Track to Track spacing
rule defined in the Spacing Rules dialog.

Y ou can dso define multiple rules between two sets of tracks with increasing minimum gaps.

Check Segments On Against Parallel Segments On Parallel Track Segments
. Match . . Between | Min Gap Max Parallel
Attribute Name Value Side | Layer | Area | Attribute Name | Match Value Adjacent | Between Length
<Met Mame= DQ4s <Met Mame= * [} 0.100 15.000
<Net Name= D043 <Net Name= * |:| 0.150 17.000

How the rule works

For the example below, theruleis: if the two tracks are within the minimum gap of 0.100mm, you
cannot have arun of longer than 15.00mm

Maximum Parallel Length: (15.00

Minimum Gap: |0.100

[ Between Adiacent Layers

Track Length Limit Indicator

When the track length indicator is displayed, it now a so shows the Min and Max limit for match
length rules.

\H\“\\__

&
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Changes to the Rules Spreadsheet

Inclusion of Signal Paths

The Rules Spreadsheet has been changed to include Signal Paths nets and their rules.

Rules Spreadsheet

@/ | Differential Pairs

Differential Pairs
Mets Diff Pair Link

<

Edit Columns... Colowrs. .. Options... | | Export C5Y..

Pad11 | Pad12‘

Net1

Al ltem Types

Only Show Selected or Dynamic ltem

From the Options button on the Rules Spreadshest, there is anew option to Only Show Selected or
Dynamic Item.

Rules Spreadsheet Options =

General:

Update “Whilst Diynamic

Auto Scroll To Selected or Dynamic ltem
| Only Show Selected or Dynamic [kem |

Metz Spreadsheet:

[ Include Power snd Ground Mets Include Mets Without FRules

[ Include Default Mets

C5Y Format:
Field separation character: l:l [ se tahb

With this checked, only currently selected or net items being edited in the design (Nets, Signal Paths,
Differential Pairs, etc.) will be seen in the spreadsheet. The one shown will be the item selected plus
all other itemsthat are in aMatch Length group with thisitem. This enables the Rule Spreadsheet to
be decluttered for greater clarity.

Note: be aware, with this option selected, it is easy to think that nothing is being shown in the Rules
Soreadshest, remember, you must have a net item selected or edited in the design!

New fields added to Rules Spreadsheet

New fields have been added to the Rul es Spreadsheet:

- Track Length and Track Length Match fields have been added to the Differential Pair and
Signal Path spreadshests.
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- Diff To Shortest and Diff To Longest fields have been added to show the difference between the
length of each row item and from the longest and shortest in its match rule set.

- Matched Target field has been added to set anet, signal path, sub net or Differential Pair asthe
length target for the match rule set.

- Has Spurs has been added for Differential Pairs, Signal Path and All Item Types spreadshests.

- Previously, the Complete field was shown asfalse if a Differential Pair had a spur and allow
spurs was false. Now in 9.0 Complete means there is a compl ete path between the pins.

- Thereisnow aHas Spurs column to show if Signa Path or Differential Pair have spursanditis
highlighted in error (using the Rules Spreadsheet Colours for Valueislessthan the minimum
rulevalue colour) if Allow Spurs on the Differential Pairs Rules page is not checked (fal'se) but

a spur exists on the Differential Pair.
1 Il {1
Allow Spurs

Length Diff | Diff To Targ| Diff To Shor| Diff To Lon | Complete Has Spurs | Edge Coupled
0.54169 -0.54169 0.84169 -0.34169 []

Export to CSV

Y ou can now export the contents of the spreadsheet to a CSV file using the Export CSV button.

|E>:|:n:|rt I:SV...I < |

Pad11 Pad12

Edit Columnz... Colowrs... Options...

Diff Pair Link Netl

Thiswill only export the nets (or Differential Pairs/Chains) columns used within the Rules
Spreadshest. If you need al rule columns exported, select them in the Edit Columns option to be
displayed first. Alternatively, use the Report Maker option to write out the rules information.

Errors shown in the Length Diff field

The rules bar now shows errorsin the Length Diff field only on items too long or short relative to the
matched target item. The default matched target itemis the longest. The only exception to thisisif the
Match Target field has been checked to match against atrack which is not the longest. See above
under Track Length Match Rule section for more detail s about using thisrule.

Export C5Y...

1gth

Paired length

Length

Length Diff

Diff To Target

Diff To Shortest

Diff To Longest

Matched Target

30.10843

3502583

0.54169

-0.34169

0.84169

-0.54169

[]
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All Item Types spreadsheet

When using the All Item Types spreadsheet, it now makesit clearer that the Differential Pairsand
Chains have arow for each of the two signal lines by marking the second one with a (2).

Rules Spreadsheet

Al ltem Types ~ | | Edit Calumns. .. Colours... Options... | | Export CSY..

Matched Target | Type Name Sub Name Net Mame | Net Class| Padi Pad2 | Ma:
] Pair Chain | J1-U8 a 11112 ug.n3
D J1.112-RN40 ;| RDQST 21112 RN40.2
] RMN40.3-Bran | DQS7 RMN40.3 : Branch2
|:| Branch1-Ug. : DASTE Branch1 : U8.D3
] (2) a J1.111 ug.ca
D J1.112-RN40 ;| RDQSTB 21111 RN£0.1
] RMN40.3-Bran ;| DQSTB RMN40.4  Branchi
] Branch1-Ug. : DQST BranchZ : U8.C3
[] Pair Chain | J1-US hd J1.1M us.c
M @) -l J1102 U903
[] Pair Chain : J1-U10 hd J1.1M u10.03
i LardY -1 "M Ane min mra

Part Browser Symbol Previews

The Part Browser window has been updated to now include preview windows of the Schematic and
PCB symbols used and the Attributes within the selected Part.

Part Browser X

L1

YT

1008CS-100XTLC

L1
[

Mfr = Coileraft
L=10nH

Freq = S0MHz

Tol = 5%

Qmin = 50@500MHz

SRFmin = 4100MHz

DCRmax = 0.02

Irms = 1000mA

<Hyperlink> = www.coilcraft.com
<Component Height> = 2.03mm
Categery = Inducter/Coilcraft 1008CS
<Part Family> = 1008C5-/1002C5-100

Analog Devices Inc ~
Assmann Electronics Inc

Atmel

AVX

Avago Technolagies

Bourns

Coilcraft

L. 1008CS-100XGLC

W iovcs- o]

- 1008CS-10TXFLC

- 1008CS-101XGLC

- 1008CS-101XILE

£ 1008CS-102XFLC

£ 1008C5-102XGLC

L. 1008C5-1023LC v
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Part Categories

Changes have been made to the Part Categories selector. Y ou can now have multiple Categories that
can be saved for use over different designs or between Schematic and PCB for example. Thelist is
saved until Deleteis used.

The Use button enables you to set up multiple category fields and enable them when required.

Name entry has been added, this allows you to add your own nameto identify the category search.
Because you can now choose multiple categories, the previous use of an attribute name may not
accurately now describe the search being performed. For example, you may choose categories based
on Manufacturer information but using different Branch Attributes such as Manufacturer, MFR,
Vendor etc. and ancther based purely on a single Part Number field.

Part Browser Categories X
Use Name Branch Attribute Split Character| Filter Attribute Filter | Mo. Pins | 0k |
Manufacturer <Multiple Branches=
[ ] | Part Number Part Number Cancel

Mew.
Copy...
Edit...
Delete
Up
Down

Choosing both Manufacturer and Part Number as Category name in the above example will display
the names in the browser.

- Manufacturer (62083)
4 Part Number (68320)

The Copy button will create a new category with selected category’ s branch attributes and filters.

Each category can have a user supplied name, which is shown at the top of the treein the browser. If
left blank it will be generated from the category attributes.

Categories can now have multiple branch attributes and multiple filter attributes, defined using Edit
button.

Using the New or Edit buttons, you are presented with the Edit Part Category dia og:
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Edit Part Category X

Mame; |Category | [& blank Mame will uze a generated description in the browser)

Part Category Tree:

or Branch Attribute Split Character Add
Category !
Mfr ! Delete
[] :Spice Category I
Up
Down
Wwhich Parts:
Or Filter Attribute Filter Type Filter Add
i <Part Family= {Begins with 1SN :
Delete
Up
Dowin

Mumber OF Pins: |:|
Garce

This now alows you to choose multiple Branch Attributes by adding them to the Part Category
Treeligt.

Can now choose which of the categories are currently used in the browser using Use column.

The Which Parts: enables afiltering of Parts found. Y ou can add this to further refine Parts
presented in the browser. Filter Attribute allows you to choose the attribute to create the filter on.

Filter Typeisthe standard selection of filters from which to make your selection refinement.

Which Parts:
Or Filter Attribute Filter Type | Filter Add
~<Part Famiy> H[Eegins win] [visn
Delzte

Does not begin with Up
Ends with
Does not end with B
Matches

Does not match
Nurnber OF Pins: l:l Containg

Does not contain

Range
| 0K |Does not include range

Empty string

Number Of Pinsisan additional filter. For example, you could make a category filter for just 2 pin
components.

You can use an Or check box when defining filters to specify that one of a set of filters must be
satisfied for the part to beincluded in the tree.

Y ou can define the browser tree branches by using multiple attributes. Each attribute row will define
anew branch in the browser tree (or multiple branches if a split character is used) unlessthe Or
column is checked. If Or is checked the attribute will not be used as a new branch, but will be used
instead of the previous branch if apart does not have the previous branch’s attribute.
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Y ou can dso define multiple attribute based filters that al must be satisfied for a part to be included
in the browser tree. The grid contains a filter type column (like the part finder) to make it easier to
define some of the common filter actions without having to understand the wildcard mechanism.

Substitution of attribute values will be performed when getting an attribute value for a category, but
only if the attribute name isincluded in the library indexes (or in the vault user atributes tableif the
part is being read from the vault). If the substitute attribute does not exist one of two things will
happen depending on the val ue of the new “ Show Unsatisfied Category Substitution Attributes’
check box in the Part Browser Categories didog. If checked the attribute name enclosed in {}
brackets is substituted, else ablank sting is substituted. Default is unchecked.

Additional Part Browser Changes

In addition to theinclusion of preview windows and the Attribute window, other changes have been
made to the Parts Browser:

Context menu changes

Within each of the Preview Windows for Schematic symbols and PCB footprints, the context menu
has appropriate commands for View Extents and Edit In Library functions.

Hyperlink usage in Attribute window

Attributes Window. Shows attributes on sel ected part, followed by Vault information if from vault.
Can double click of line with web reference to follow hyper link to the website. Context menu allows
you to hyperlink and copy the selected lines.

Parts from the Vault

Within the Browser Window, names of Parts that come from a Vault will be colour coded to indicate
if they areinthe current vault, or were added to alibrary from the current vault, or were added to a
library from a different vault.

Replace and Reload

If you select apart in the Browser that isin the current design, Replace and Reload are available
from the context menu.

Cursor key use

Y ou can now use the up/down, left/right cursor keys to traverse the Part Browser tree.

Preview Scale

Symbol and Footprint previews when used in options such as Part Browser, Library Manager Part
Manager, Component Bin, Insert Component, Insert Signa Reference etc. now show ascale. Thisis
hel pful when selecting symbol s to ensure they are the correct size when used in the design.

The preview (optionally) shows a scale line and aréative size below the symboal.
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Part Browser X

> 20.0 mm

Attributes:

<Part Description=> = 3X-A FPGA
<Part Family> = A345X
Category = FPGA/SH-A

Mfr = Actel

For the scaleindicator, you can set the font and text sizein the Options dialog and Display tab.
Previews — Drawing Scale is shown at the bottom of the dialog. The text font and Height can be

changed asrequired.

If you wish to turn the scale off completely, change the Text Height to 0.
L T - [ Track
Draw Pads in Top Most Visible Layer Colour [ 0ther ¢

Previews - Drawing Scalz
Use the length units from the symbol

Font:
|Tahoma “ |

Text Height (design units): |3.000

View Menu Changes

Perosonalised Menus and toolbars

Menus now default to ‘unfolded’, no longer hiding the less commonly used items. This only applies
to new installations, existing installations will retain your existing settings. If you wish to change this,
use the Customise dialog from the Tools menu. With this, change the settings on the Options page.

Changes to View menu

The View menu has been re-organised to promote dockable bars to the top of the menu and rel egate
the vari ous view/zoom commands to a subsidiary menu. With extensive use of mouse and shortcut
keys for view and zoom commands, these become less significant on amenu itself.
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#  world View w
Vew| [ view M| @ zoom Shift+2
View
B Coour i Mark View ¥| &, Zoom Qut
b Colour Files
ﬂ - -~ . Power Plane » 'T'Q Frame View F
omponent Bin
& Database & @ 20 view @ view Actual Sze
atabase Bar |
a0 ) View Extents A
;@ Design Browser D al :
apep Wiew Boar
;=1 DRC Errors Bar -
# End Bar CleE View Highlighted
- View Selection
22 Layers Bar Ctri+L -
™5 part Browser 'a Previous View
¥ d L
- Reversed View
"% Rule Spreadsheet Bar e ;
#  world View w L daea
View N < Repaint Ctrl+R
Mark View 4 Status Bar
Bower Plane + .. Scroll Bars
@ 3D View E Workbook Mode

Changes to Net Class Override in Templates

Previously, Template Properties contained an Override Net Class check box. This enabled specid
conditions to be defined for a new Net Class and applied to a Template. For example, different
thermal relief properties.

B Properties: Template - Template O X

Segment Shape Line Stle Template Template Attibutes

Met Name

|:N0ne> v|

[J0vemide Net Class

<None:

In Version 9.0 this has been changed so that a Template can contain an attribute that can be used to
define Thermal Rules (or Copper Pour rules). The Override Net Class button has been removed. If
you have previoudy used the Override Net Class option, the rule defined will now appear asa
Template Attribute caled <Net Class Name> with the Net Class you defined.

If you wish to apply a new set of rules to the Template, create an attribute on the Template Attribute
page. It can be any name provided it matched the one used in the Thermal Rules page. It isadvised to
use a meaningful name, such as Template_Rule. The attribute name will be the one to match therule
to.
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B Properties: Template - Template Attributes O X

Segment Shape Line Stle Template Template Attibutes

[ Template_Rule=GND2 New...
Edit...

Delete

When editing Thermal rules, this translates into a set of defined rules:

Attribute Hame | " | appiies To | M Pad | Cannect First § k:hehrl um:I:fad e
Value Size Type Gap Spoke Style Ang‘ljeo Spokes |Min S

Vias * <Default= 0.00000 :Thermal Pad: 0.383100 :<Thermal Relief Spokes= { 0.0 7 <Unde
=Met Class Name= GHD WVia 0.00000 :Thermal Pad: 0.25400 :LineStyle10.0 0.0 5 =Unde
Template_Rule GND2 [\Via 0.00000 Thermal Pad: 0.25400 :LineStyle10.0 0.0 3 <Unde
Template_Rule GND2 [ Surface Mour0.00000 Thermal Pad: 0.25400 LineStyle10.0 0.0 4 =Unde
Template_Rule GND2 [ Through Hole:0.00000 Thermal Pad; 0.25400 :LineStyle10.0 0.0 5 =Unde
Template_Rule GNDZ  [<Default= 0.00000 Thermal Pad: 0.25400 ;LineStyle10.0 0.0 4 <Unde
<Net Clazs Name= HS1 <Default= 0.00000 Thermal Pad: 0.38100 :Style2 0.0 5 <Unde
<Net Clazs Name= RF <Default= 0.00000 Thermal Pad: 0.38100 ;«Thermal Relief Spokes= ; 0.0 7 <Unde
<Net Class Name= * <Default= 0.00000 :Thermal Pad: 0.25400 :LineStyle10.0 0.0 4 <Unde

Options For Importing From Other Systems dialog

Two new options have been added for use when importing designs from other systems; Open Design
Browser and Default to No Technology:

o ciusa
Cursors: [ =
(Mote : Meeds program restart to

Style: Snap Cursorto Grid takce effect)

Use Modal Cursors Dialog Grids:

Back Annotation: Edit on Double-Click only

Do you want pin swaps to alter schematic connections?
¥ P " Environment Variables

(®) Never (Mways swap pin names) Substitute Character:
O Aways
Only if Pin Swap Groupis: () Postive () Negative Importing from Cther Systems

Show Design Browser
Defautt to No Technology

Open Design Browser Option

A new option, Open Design Browser, has been added to the Options diadog, General page. Thisis
used when importing Schematic Designs so that you can see dl pages and hierarchy in the design and
browse to the pagesiif required.
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Default to No Technology

A new option, Default to No Technology, has been added to the Options dialog, General page.
When checked, thiswill default the Technology drop down to None when you attempt to import a
new design.

Orcad Scm Design X

> Desigr: FULLADD

|Iechnolog}': |[N0ne] v| |

[ Combined Property Part Names

{Source Package}

Show Design Clearance when Moving a Component

When moving a Component, you can now display the design clearances. During Component Move,
the context menu will have switchesthat can be toggled for Online DRC and Display Clear ances.
Thiswill work the same as with track editing when the design clearance is activated.

This can be enabled in the Options dialog and Online DRC, using the Check Comp to Comp
switch.

Online DRC
Continuous ~ (Avoids emors during some interactive operations)
On Drop (Check changed data after interactive operations)

Check Attached Tracks & Wires On Drop
After Edit (Check item after having its properties edited)

Add Emor Marker to show first emor)

Check Poured Copper Check Via In Pad
Check Comp To Comp |

When enabled and moving components, it will display like the example bel ow:

[EEEDTEH L TREERRER -

The component being dragged
here shows Track Spacng
ruleswith the Display
Clearances option enabled.

o~
(UL
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Show Design Clearance on Breakouts option

From within the Options dialog and Online DRC, you can now Show Design Rule Clear ances on
Breakouts.

|+ Add Emor Marker fto show first emor)

Check Poured Copper Check Via In Pad
Check Comp To Comp

[ Show Design Rule Clearance
(O On All kems
() Within Set Distance: 12.70000

(®) Within Grid Steps: <

| [ Show Clearance On Breakouts

Default Change Layer Preferences

Y ou can now specify the default layer to change to when editing tracks. This can be defined in the
Design Settings dialog and Track.

Track Layer: |T0I3 V|

Change From Layer| To Layer

Top Inner 2

Inner 2 Inner 5

Ground Top

Power Top

Inner 5 Bottom

Bottom Inner 5

Using Change L ayer or Swap Layer will default to the layer defined in the Change From Layer
diaog.
Within the Optionsdiadog and Edit Track page, thereis aso an option to decide if the default layer

should aways be used, or the previous layer (same as the previous release). The default setting is for
this option to be enabled (as per the previous release).

Multi-Screen Show Connection to Nearest Node [J Use Style From Picked Track

Online DRC Show Dynamic Connections Cnly [ 0Obstacle Avoid

Resolve Met Names [ Optimise After Edit [ Ao Finish

Track Length Limits -
Warmings Change Layer - Retum To Previous Layer

Zoom at Cursor feature

Within the Options dia og and General page, thereis anew option to Zoom at Cursor alsore-
centres window.

With this option enabled, Zoom In/Out at Cursor will re-centre the view window so the position of the
cursor and the design item under it are shown in the centre of the window. By disabling this option,
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the behaviour of Zoom In/Out at Cursor will be changed so that after zooming the position of the
cursor and the design item under it remain unchanged in the view window.

Design Backups

Defautt Urnits:

Display

Imperial Mt

Edit Track @ mperial O Metric

Edit Shape ~ilong | Aeset e

File Extensions S

Find Zoom: Number Of Levels: (30 |5
% General Zoom Sensitivity [[] Reversed Mouse Zoom e

In-Place Mames i

Low High | Reset

Interaction I [ Always On Top

Move | [ Zoom at Curser also re-centres window Ubraros

Macros

Design Settings dialog Changes

Settings relating to design trand ation and synchronisation have been moved from the General tab to

anew Synchronisation tab.

Design Settings - Synchronisation

24 Defaults
Area
Attribute
Bitrnap
Board
Branch Point
Component
Construction Line
Copper
Dimension
Dimension Units
Doc Shape
Embedded View
Error
Layer
Mounting Hole
Met
Met Class

[CJPCBin 5afe Mode

Allow PCE Only single pin nets

Bacl Annotation
Enabled Clear Histary

Synchronised Design Name

Name: |High speed design

Synchronise with Schematic

[ Apply All Rules Strictly
Ppply Footprint Changes
[ lgnore Atribute White Space

DAllow Update of Schematic to
match PCB

The General tab has been rationaised in the process.

Al Text
[ Adjust To Readable Orentation

Barming Character:
{when doubled) I:I

System Fort
[ Proportional Width Digits

CAM/Plot
[ Transform about design extents

STEP
[ Mo Mode! Transformations

Attributes

Substitution Char:

{when doubled)
Matching Styles

(®) By Name Only
() By Name And Value
(O By Value Only

Pad Exceptions

[ Mimor with Component
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Design Settings — Set Synchronise Design Name

Y ou can now specify a different design name to be used for Synchronise Design. For example, if you
update the PCB to be revision B, you can still reference the origina named Schematic by specifying

its name in the Design Settings dialog and Synchronisation page.

Design Settings - Synchronisation

24 Defaults

Area

Attribute
Bitrnap

Board

Branch Point
Component
Construction Line
Copper
Dimension
Dimension Units
Doc Shape
Embedded View
Error

Layer

Mounting Hole
Met

Met Class

Changes to Print dialog

Print to PDF

From the File menu, thereis now aPrint to PDF option. Thiswill provide a‘quick’ way to generate
a PDF file of your design. It printsthe current page or currently displayed layers to a PDF file using

[CJPCBin 5afe Mode
Allow PCE Only single pin nets

Bacl Annotation

Enabled Clear History

Synchronised Design Name

Name: |High speed design

Synchronise with Schematic

[ Apply All Rules Strictly
Ppply Footprint Changes
[ lgnore Atribute White Space

DAllow Update of Schematic to
match PCB

the default PDF device options defined in the CAM Plot diaog.

S
>

£ 5

Uace c1anizsiel .

Import Design Data...
Import ECO...

Inteligent Gerber Import...
Back Annotate

Save Configuration
Load Configuration

Document Properties...

Print... Ctrl+p

(7]
&
@

Print To PDF...

Recent Files L4

Exit
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Print Scale

Y ou can now specify a scalein the print option.

Print
Prirter

I arme:
Paper Size: |84, 210 % 257 mm

Orientation: [Partrait

Pritt Contents

HF Photasmart B520 series [Met

] &Ml Colours Black.

Frint Setup...

Auto Botate

:

(®) whals Design [ TaFit
(O Current Yiew Scale
Selection

ak. Cloze

CAM Plot Changes

Change to Tab Order

Within the CAM Plots diaog, the order of the tabs has been changed to be morelogical.

B Generate Plot - CAM Plots

CAM Flots  Plot Settings  Drill Sizes  Plot Preview
Name Enabled | Device Process Variant Scale | Rotate
Top Electrical [ POF Layer Top =Master Design= 1.000 Aute Ro
Bottom Electrical [] PDF Layer Bottom «Master Design= 1.000 Aute Ro
Top Silk Screen ] Windows ;Layer Silkscreen Top <Master Design= 1.000 Aute Ro
Bottom Silk Screen ] Windows :Layer Silkscreen Bottom =Master Design= 1.000  :Aute Ro
<Through Hole= ] Excellon :Layer Span <Through Hole= {<Master Design: 1.000 Aute Ro

Plot Unfitted Variants option in PCB

From within the CAM Plot option, using the CAM Plot Wizard, you can now force unfitted
components to be plotted on aplot. On the Output page of the Wizar d, select the Plot Unfitted

check box if you wish them plotted.

CAM Plot Wizard - Editing Plot 'Top'
- Start

Process

M Output

Size Variart:

Choose what is output
Define the appearance of the output.

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

v

| <Master Design >

Design Position

E——

M-/ Finish

| Plot Unfitted:

T s Tem . -
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Show Group option

From within the CAM Plot diaog, you can now just show the plotsin asingle group. By right
clicking in a cdl in the Groups column, you can select Show This Group Only using the context
menu to show the selected group. Once enabled, right clicking again in the cell will enable Show All
Groupstoreved al the other groups.

SUNEL MUSK DUUUIT (US| GEIUET  OEIGE  Luyel SUIEL MESK DULSI suzm LUUY AW UL
Paste Mask Bottom (US [] Gerber :Gerber :Layer Paste Mask Bottom L 1.000 Auto Rotate | add To Plot
Board (USA) ]  [pDF fone iLsvar Anard HILYN 1.000 Auto Rofat
Dot ion (USA) [ PDF Enable Selected Group IS4 1.000 ' Auto Rotate
<Through Hole> il Show This Group Only Haster Design> 1000 Auto Aotate | Aute Gen...
<Threugh Hole> Unplate = Drill % Master Design> 1.000 Auto Rotate Report
Dl Draw <Through Hol . [ POF Apply To Column Jiaster Designs 7000 Ato Rotate
Drill Draw <Through Hol ] POF Apply to plots using same device Master Design= 1.000 :Auto Rotate

Step & Repeat...

Plotting Drilled Out Pad Holes

For drill holes which completely drill out the pad, there is now an option within the CAM Plot wizard
on the Output page to opt whether to plot (or not) these holes.

Negative Text: [ |

Plot Driled Out Pad Holes:

< Back Next > Cancel Help

With this option selected, the drill is not plotted at al, nothing will be shown on the plot indicating a
drilled out hole.

With this option not selected (the default selection), the plot will show the edge of the drill hole as

shown bel ow:
|

o O O
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Exclude Drill Holes from Plot

Y ou can now exclude drill holes from aplat, this overrides any Layer Class setting. Using the CAM
Plot Wizard, Output page, on the Exclude | tems page, select Drill from the excludelist.

W Start

Choose what is output
M Process Define the appearance of the output.
B Output Choose the data to be output, then it's style and quality.
m s
M Cesign Position Plot Urfitted: [
B Finish Process: Layer Silkscreen Top W Exclude ftems...
|
B Exclude ltems from Plot X
Choose from: MNOT tobe PLOTTED
Bitmap A Add s> Area
Board Attribute: <Fin Mames
Copper <o Delete | Connection
Dimenzion
Doc Shape
Embedded View
Maounting Hale
Pad Reset
Testpoint
Test
— | Text Callout
Track
Yia
e
7 | Attibute: <30 Packager Cancel

Attibute: <Autoplace Rules»
Gerber x2 Output Update

To provide further support for the Gerber X2 format, the TF.GenerationSoftware X2 command has
been added. This doesn't directly benefit you as the user but will does benefit your manufacturer.

Toggle Fitted Status of Component Variants

When in the current Variant, you can quickly toggle the Fitted status of selected components using a
new command. Select the Toggle Fitted Status option from the context menu to achieve this.

[eTrT.

Remove From Net
Hets 4

Reload From Library...
Replace Part...

@ 000\
- OO ©O
(1] OO

EEE EEOEE
g
7
=
i
&
i
5
v

Save Trems To L\hmryf...v\Y
Next Footprint

Edit Part In Library...

Edit Footprint In Library...
Move to Bin

Auto Weald €nln—inn
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Properties — Change Multiple Components Fitted Status

In the Properties dialog for multiple selected components, you can now set the Fitted status at the
sametime.

B Properties: Component - Variants

Component Comp Attributes  Variants  Wauk

Variant

Variant Fitted Description

UsA

Current Variant shown on Status Bar

The current variant is now displayed on the Status bar, double clicking it alows you to change the
current variant using the Variant Manager.

|:> Variant: USA||Grid: <Working= 16.7-||Abs| 6446.8+ 4176.9+|thou

Fetch Component

Y ou can fetch a component to the cursor by selecting it from alist. This command is available in
select mode when you have nothing selected in the design.

Frame Select

Polygon Select

Iy Select Path

*; Select All Visible CtritA

** gelect Al

[z Auto Select

12 Reverse Layer Order Alc+P
Paste CtrW

Reposition Design...
Ordered Template Pour

Fetch Component... [ |
Insert Attribute... Shift+A
Design Properties...

Place Coordinate Origin

2 @B h|d 9

Place Relative Origin
i<2 Place PCB Panel Origin




Pulsonix Version 9.0 Update Notes 79

Once sdlected, you are presented with alist from which to make your choice:

Fetch Component 4
@ Components O Testpoints O Branch Points
c2
Ci ~
C3
C4
C3
Co
Cc7
C8
C3
Ci0
Ci1
ci2
C13 v
Include locked components
Concel

You can sdect anitem from the list and press OK or you can double click theitem to fetchiit.

Y ou can adso use this option to fetch Testpoints and Branch Pointsif there are any in the design. In
none are present in the design, the radio buttons are not displayed.

A check box on this diaog allows you to say whether the list includes locked items or not.

Properties - Areas

Within Properties of Areas, the check box within the Override Within Area section has been
renamed to Use in Area based Styles, Spacings and Rules. Thisisdso availablein the Area K eep
In/Out option diaog.

Power Planes [ Board Cutout

[JCopper Pour Awoid Plated Cutout

[ Power Plane Avoid Ovemide Within Area

[ Atemative Themal Gap Use in Area Based Styles,

Spacings and Rules

[ Use in Footprirt Rules
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Colour Dialog Changes

Highlights & Colours pages

Within the Colour s dia og, the Highlights and Other s pages are now sorted alphabetically.
—

Colours - Highlights {}
Layers Hame Displayed Colour
Elec Shapes Afiached Di pe— =
Doc Shapes Branch Point Via, J
Pads Bus Tracks |
Boards & Areas Clearances
Vias Component Pad 1 ]
Text Differential Pair Path |
Attributes Differential Paired Tracks ~
> :lgnhgm _
Others !gnhgm Fail
Highlight ‘Pass’
Nets Highlight Unchecked
Differential Pairs Highlight Warning' -
Signal Paths Locked Track Segments |
Sub Mets Marked Net s
Mot Fitted
Online DRC
Selection —
Signal Paths
Star Point ]
Sub Nets O -
Test Points (Al) (2
Test Points (Top) ]
Test Points (Bottom) i
Unconnected Pads ]
Unfinished |
Variants
‘Weld Spot
‘Weld Spot (Direct Hit)

Colours added for Branch Point (Vias) and Star Points

Highlight colours have been added for Branch Point (Vias) and Star Points.

Colours - Highlights

Layers

Name Displayed Colour
Elec Shapes Afiached Di pe— =
Doc Shapes Branch Point Via J
Pads Bus Tracks |
Boards & Areas Clearances
Vias Component Pad 1 ]
Text Differential Pair Path |
Attributes Differential Paired Tracks ~
S Highlight
¥ Highlight *Fail
Highlight ‘Pass’
Nets Highight Unchecked. : ]
Differential Pairs Highlight "Warning' M
Signal Paths Locked Track Segments |
Sub Mets Marked Net s
Not Fited
Online DRC
Selection -
Signal Paths L.
Star Point ]
Sub Nets ]
Test Points (All) =
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Connection Colours in Technology dialog

Technology dial ogs have been updated with the Display Connection column for use with net items
(Net Names, Signal Paths, Sub Nets, Differential Pairs and Differential Pair Chains). Use thisto
selectively switch on or off the connection for that net item.

7 Technology [] - Nets - Di

fferential Pairs

24 Spacing Rules

Design Level

Net Class Level
Match Pair Level
Check Spacing Values

Ll
fame Chain Link First Pin Pair Second Pin Pair Use Own cotour Display Edge
Name Net Start Pin | End Pin Net | StartPin| End Pin | Colour Connection | Coupled
04.1-05.1 042052 DIFF1 Q4.1 Q.1 DFFZ__ Q42 Q5.2 O e ]

New Tabs for Differential Pairs, Signal Paths and Sub Nets

Y ou can now set explicit colours for Differential Pairs, Signal Paths and Sub Netsinthe Colours
dialog. Colours for these items can & so be set within the Technology dia og under their own items.

x

B Colours Pa
Layers Signal Path Use Own Colour Colour Display Connection
Elec Shapes
Doc Sh
POd( apes (1)J1.105-U2 C8 ] ]
acs {1)J1.108-U3.C8 ] ]
Boards & Areas )1 108-U4.C2 = =
Vias (1) J1.109-U3 E7 ] ]
Text (1) J1.109-U4E3 [] ]
Attributes (1)41.114-U3.83 [ ]
Highlights (1}41.115-U3.02 Z :
Othere (1)41.115-U4.C8 ~
Nete (1) J1.98-U1.C8 ] ]
- - . (1)J1.98-U2.C2 [] ]
Differential Pairs Ay 11950167 = o
% Signal Paths (111890263 ] ]
Sub Mets {2) 1.220-01 B7 ] ]
(2)1.220-U2.87 [ ]
(2)J1.230-U3.87 ™ ]
(2) J1.230-U4 BT ] ]
Save Colours Load Colours OK Cancel Apply Help

Selectively set the colour of a net

When changing Colour selections in a Schematic design, using the context menu sel ected on a colour,
you can apply the colour of anet to all other local/global nets.

Apply to all local net namesand Apply to all Global net nameswill enable you to make the colour

selection.

B Colours - Nets m}

Shapes
X Net Net Class Global Use Own Colour
Connect Points Colour
Tedt S0 Signal []
Attributes B Signal W Apply to entire Column
Highlights ; a
gniig 52 Signal Apply to all with same Met Class

Others +E5V Power [

& Nets Grd Broed = Apply to all Lecal net names l\
Differential Pairs VBAT [ Power 4
Signal Paths Vee Pl.lwer S
Sub Mets VSS Signal
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B Colours - Nets m}
Shapes
X Net Net Class Global Use Own Colour
Connect Points Colour
Ted S0 Signal ]
ignal
Attributes .g =
o 31 Signal
Highlights 52 Signal ]
Others +5V Power [~
& MNets Gnd Ground [~ Apply to entire Column
Differential Pairs VBAT | Power ) Apply to all with same Net Class
Signal Paths S A Apply to all Global net names
Sub Nets VS5 | Signal PP [

Set the colour of Drill Holes in PCB

Y ou can now set the explicit colour of drill holesin the PCB design (in addition to just using the
background colour). Select the Drill option and colour from the Colour s dialog and Other s page.

B Colours - Others
Layers Name Displayed | Selectable | True Width| Colour
Elec Shapes Connections [] [~
Doc Shapes Symbol Origin ] []
Pads Branch Point Origin [ []
Boards & Areas Relative Coords Origin [ [
Vias Coordinate Origin [] []
Text PCB Panel Origin [] []
Attributes Drill Holes ]
Highlights Background
g Others Elrtma.ps
Spacing Shapes ]
Nets Pad Name Text [ s
Differential Pairs Pad Name Background ]
Signal Paths Net Name in Tracks
Sub MNets Branch Point Name | w
DIFF1_DIFF2
000 CTTEEE D T o

o]
[
g 0Qono
|

il
il
il

o
il
il

NRRRRRRNDEENECR
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Remove From Net for Multiple-selected Tracks/Connections or Components

The Remove From Net option is now available if multiple tracks or connections are selected, or if
multiple other items selected, such as Components. With multiple items sel ected, the context menu

displays the Remove From Net option.

ig Uross Probe
o’ Type Rotate...
O Rotate By 90 R
% Rotate One Step Alt+R
S4 Rotate About
1n? Change Rotation Step...
00 Mirror M
B Lock
Group +
| Nets >| ‘ Remove From Net
ﬂ; Highlight Selection F= show Net Name
Properties... 1 |G Optimise Selected Nets Shift+L
}ﬁ Display Selected Met Connections
“If; Advanced Router - Selected Nets

Layer Classes now in alphanumeric name order

Layer Classesin the Technology dialog are now listed in d phanumeric order to make them more

logical and easier to find.

Pad Styles - ‘Expand All" Exceptions

A new Expand All button on the Pad Styl
Thisisan dternative to having to go throu

8" Technology [4 Layer (white).ptf] - Layers - Layer Classes
=] Spaclng Rules A ==
Design Level Assambly
Net Class Level v | Construction
Match Pair Level * | Documentation
Check Spacing Values Drill {(Non Plated)
i3 Styles Drrill (Plated)
Hatch Y | Electrical
Line " | Mon-Electrical
Pad : Easte Mask
ower
Tet Y | Silkscreen
Track | Solder ifask
i3 Layers v | Wire Link
Layers
Layer Spans
% Layer Classes

es page will unfold al By Layer exceptionsin one click.
gh and click each blue triangle to expand its view. Once

expanded, each blue triangle can be clicked to close it or you can use the Close All button to close all

Pad Style By L ayer exceptions.
The grid will look like this folded up until

the Expand All button is pressed:
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B Technology [] - Styles - Pad

3 Spacing Rules
Design Level
MNet Class Level
Match Pair Level
Check Spacing Values
7 Styles
Hatch
Line
% Pad
Text
Track
3 Layers
Layers
Layer Spans

Name | Layer Shape Width Length Drill Hole Plated
1 Rectangle 0.76200 3.04300 0.00000 &
WMounting Hole1 1] Round 3.81000 2.54000 []
Ovalt1 I Oval 0.63500 1.82680 0.00000 ]
| Pad (0 Smm) Octagon 0.48260 1.00000 O
| PadStyled ~| Round 1.52400 0.81280 [
¥ | PadStyle2 Round 1.52400 0.81280 ™
| PadStyle3 Square 1.52400 0.83900 &
FadStyled Round 1.77800 1.06680 =
PadStyles Round 3.17500 1.27000 ™
PadStylez1 oval 1.52400 2.54000 0.81280 &
W | Rect (0.2mm x 1.5mm) Rectangle 0.24984 150012 0.00000 &
W | Rect (0.2mm x 1.5mm) Rectangle 0.19990 150012 0.00000 ™
| Rect (0.6mm x 2.2mm) | Rectangle 0.60000 2.20000 0.00000 O
Rect (0.7mm x 2.2mm) Rounded Reci  0.65040 2.18440 0.00000 &

New...

Copy

Delete

Delete Unused

By Layer...

Expand Al

Close Al

Expanded, the Pad Styles grid now looks like this showing each of the By Layer exceptions:

B Technalogy [] - Styles - Pad

£3 Spacing Rules
Design Level
Net Class Level
Match Pair Level
Check Spacing Values
9 Styles
Hatch
Line
4 Pad
Text
Track
23 Layers
Layers
Layer Spans
Layer Classes

Name | Layer Shape Width Length | Drill Hole Plated
61 — Rectangle 0.76200 3.04800 0.00000 I
Wounting Hole1 1] Round 3.51000 2.54000 [
Ovalf1 < > Oval 0.63500 1.82880 0.00000 L]
| Pad (0.5mm) Octagon 0.48260 0.00000 —
| PadsStylet ] Round 1.52400 0.81280 =
<Spacing Shape= : <Through Board= Round 1.52400
¥ | PadsStyle2 Round 1.52400 0.51280 I
| PadStyle3 Squars 1.52400 0.88800 =
PadStyled Round 177800 1.06630 [
PadStyles Round 3.17500 1.27000 ]
PadStyle21 Oval 1.52400 254000 0.51280 ]
| Rect (0.2mm x 1.5mm) Rectangle 0.24994 1.50012 0.00000 =
| Rect (0.2mm x 1.5mm] Rectangle 0.19990 1.50012 0.00000 [
| Rect (0.6mm x 2 2mm) | Rectangle 0.60000 220000 0.00000 [
<Spacing Shape= : <Through Board= Rectangle 0.66040 220000

Changes to the Design Browser

[m] >

Delete

Delete Unused

By Layer...
BExpand Al
Close All

Some minor features have been improved within the Design Browser to ensure better behaviour
consistency. Any action that results in a change of the active schematic page view in the main

application window will result in the appropriate branch being expanded to show that page in the
browser. For example, when swapping pages using the design tabs, the browser will result in the

appropriate branch being expanded to show that page in the browser.

Also, when the Design Browser isin Auto-Hide mode, whenever it is displayed it will only show the
branches expanded as they were when it was last hidden, except for any changes that have happened
while it wasin ahidden state. If the active Schematic page view in the main application window has
changed, the appropriate branch will be expanded to show that page.
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Displayed Attributes on Insert Component dialog

The Insert Component didog now has a check box alongside the Symbol/Footprint Previews that
liststhe Attributes of the selected item. Thiswill help you confirm that the chosen part istheright
one before it is added to the design.

B Insert Component X
Look In: |Coilcraft1 008CS |v | Add
Which Parts: Cancel
Matched: 95 of 95 [ Inchude Connectars
Pait  100BCS-100XGLC ~  Pins Find..
Desc: |E0ilcraft Chip Inductar T008CS Series [2520) | Farnily: |1DDEES-3’1 08cs-100
Eootprint:| L2520 - |
Symbol ’L—V| Addta Camp Bin [
1
|:> Preyiew Schematic & PCB | 2] Attributes
<Component Height> = 2.03mm
<Hyperlink:> = www. coilcraft com
Category = Inductor/Coilcraft 1008C5
DCRmax = 0.08
Freq = BOMHz
Iz = 1000mé,

L =10nH
L1 Mfr = Coilcraft
Qrnin = SO@S00MHz
M SRFmin = 4100MHz
TOL = 2%
1008C3-100XGLC

Nets on Pins in Component Properties

The Properties dialog for Components now has an extratab (Netson Pins) that liststhe net on each
pin on the selected component. Thisis useful when verifying pin number connectivity against net
name usage.

B Properties: Component - Nets on Pins O *

Componert Mets on Fins  Comp Attributes  Viariants  Vautt

HSE1
HSE2

CLK
VSs

HSE2
HSE1

— L0 00 ] O T e ) R —

— =
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Net Name in Pad option

The Pad Name in Pad feature has been extended to aso show the net name for padsthat are
connected. It will be enabled by default but may be disabled viaanew option on the I n-Place Names
tab of the Options dialog and deselecting the Additionally Show Net Name in Pad option.

Options - In-Place Names

Design Backups Pad Mame in Pad:

Display

Edit Track Auto-Hide Zoom-Level: Font:

Edit Shape Low High |Tah0ma “

File Extensions I Reset
Find

Height {in Points):| 7.0 o

General
8 |\-Place Names | [] Additionally Show Net Name in Pad | [4] Truncate Names to Pad Size

Interaction

This option aso now has an option to confine the namesto just the extents of the pad on screen.
Check the Truncate Namesto Pad Size to enable this option.

Options - In-Place Names

Design Backups Pad Mame in Pad:

Display

Edit Track Auto-Hide Zoom-Level: Font:

Edit Shape Low High Tahoma - |

File Extensions I Reset
Find

Height {in Points):| 7.0 o

General
8 |\-Place Names [] Additionally Show Net Name in Pad | [4] Truncate Names to Pad Size |

Interaction

Write STEP file from Preview window

Within the STEP Preview window, on the File menu aWrite STEP File command has been added.
Thiswill write a STEP file for the view which meansthat the data does not have to regenerated
before writing making it much faster. Once the preview has been verified, you can simply commit to
the STEPfile by using this option.

3 Pulsonix - [High speed design/STEP]
View Setup Tools Window Help

Mew Ctrl+M &R @ |§| iKY T

Open... Ctri+0

Close
Close Al

||51£P Write STEP File

2y Check Out From Vault
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Board Face Direction in STEP File Import

The ahility to choose which plane to examine when looking for board outline in imported STEP file
has been added.

From the File menu, choosing | mport Design Data and avalid STEP file will display this dialog:

Import Board from STEP @

Board Face Direction
@ Xy 7 XZ Shri

Pook | I Cancel I

By default the system will try to find board shapes on XY plane. If the shapes have been defined in
another orientation you can choose the wanted plane from the dia og.

Specifying Footprints in the Schematic

In schematics, you can now choose if you want to specify the footprint for use in the PCB design. If
the footprint is subsequently changed in the PCB, Synchronise Designs will force a change back to
that used (and specified) in the Schematic.

Use the Specify Footprint check box in the Component Properties dia og to make a specific choice.

V| Part: 1008CS-100XGLC Change...
Description: ~ Coileraft Chip Inductor 1008CS Series (2520)
Part Family:  Coilcraft 1008CS Seres (2520) Altemate...
Footprint: V| Specify Footprint:
L2520 [~]
Symbol: L -

In Previous versions, the dia og stated Default Footprint, this really meant unspecified, but now you
can choose not to specify (which is the default).

Status Bar Improvements

There is now additiona information and fields that have been added to StatusBar:

e When selecting more than one of same type, the Status Bar now shows N x type (e.g. 3 X
Component) instead of simply saying Multipleitems asit did previously.

3 x Component| Picked Component) |RA10| EXBV28V150] (Side: Top

e When selecting an item that has a position (e.g. Component, Pad, Via) the XY positionis
shown.
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Side: Top||Pos: 51.9-4.9 ||Grid: <W

e When selecting an item that has an overall size (e.g. shape), the XY extents are shown.

Area||Style: LineStylel||||Size: 66.6 x 20.0||Layer: <Top

Find Bar Improvements

Differential Pairs, Branch Points Signal Paths and Sub Nets can now be found using the Find bar.
Find X

# ¥ E A L e
et |v

Area

Attribute Position

Component

Connection
Copper
Differential Pair
Doc Symbaol
Drill Size

Error
Favourites
Footprint
Group
Item [by attribute]
Line Style
Mounting Hole
M

et
Pad [by name]
Pad [bynet]
Pad Style
Part
Sighal Path
Star Point
Sub Met
Template
Testpoint
Tesxt Style
Track Style
Yia
Wire

Find Bar Changes

Y ou can now find Templates, Copper, Component Pads and M ounting Holes that are not on anet.
To usethis, select <No Net> in the net names list and use the Fir st/Next buttons to find the items that
arenot on anet.

Find X
+ ¥ 6L ) e
[Fengletd ]
Mo Metx

<Search entire desiim

El
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Report Maker Changes

New commands within the Report Maker option have been added for the following:

Track Length Rules

For reporting Track Length Match Rulesand Track Length Rules. These can report the rule details
and all itemsthat usethe rule and their lengths and length differences. Thiswill replace the Critical
Nets Report under Standar d Reports.

Now accept the following commands:

Li st of Track Length Match Rul es
Longest Length
Mat ch String
Etc.

Li st of Track Length Match Rul es
Mat ch String
Maxi mum Track Length
Etc.

Track Length Rulesand Track Length Match Rules examples:

=) List of Mets

i Nt Mame

If "Met Mame" iz equal to "HS"

List of Track Length Match Rules
Longest Length

Match String

M avirurn Length Difference
Met Hame

Rule Name

Shortest Length

= - Lizt of Track Length Rules
--------- b atch String

--------- M awimum Track Length
Minimum Track Length
Fule Mame

List of Length Fule ltems
|z Complete

Item

Itern Mame

S atisfies Rule
Track Length

Type

Setting Clip Area

Thereisanew command for setting aclip area. All physical design items will only be reported if
part of themiswithinthearea. Thisdlows you to report al components within a named area. The
clip areawill be used by any nested reports.



90 Pulsonix Version 9.0 Update Notes

Edit Set Clip Area Command X

Command: | Set Clip Area ™ |

[Inamed By Variable
Area Name: | <Mone = b |
Cancel

When this command is selected, the didog will ask you to choose the Area Name from which to set
theclip areato. If the Named By Variable check box is selected, the Area Name drop down list will
be empty and the selection will be made by a Variable name.

This command would be used at the beginning of areport sequence to define the area to be clipped.
Multiple Set Clip Area commands can be used within a report with each one resetting the area for the
next sequence of commands. For example, you may have three PCBsin one PCB design for which to
export Pick & Place information for. Adding and naming an area around each PCB outline will allow
each PCBsinformation to be exported.

A Set Clip Area example:

Set Clip Area "Plot-PCET"
List of Components
Component M ame

Clipped Areas in CAM Plot

When using a format filein the CAM Plot option that has clip to named ar ea defined, this will set
up the clip area when generating the report. If in the CAM Plot Wizar d, you have the Crop Output
To enabled and an area defined, this will overwrite the format file Clip Areain the format file.

Report Maker Vault Reports

Y ou can now report items in the vault from the Vault Manager using the Report Maker. Check the
Vault context check box in aformatted report to make a report appear inthelist inin the vault
manager reports dialog. See me for details of commands.

Vault Report X

“which Report: Folder For Report Files:

Wault Item Details Library Folder ~

' ault [tems

Browse,

Report File Mames Template:
|$[LihralyN ame] ($(ReportTitle)) 3

Lists the Vault items
LU sershPublichD ocuments\PulsonixFormatsiy ault [tems.iff

[[] Change Repart File Name:

aketadity User Report: E Report Maker ; |E WsershDocumentshGeneral Docs\AllLibraries [Vault [tems) bt

‘whhich Items:

Output Ta: () File Only
(®) File and View Repart
() Wiew Report Only

Selected [tems Only
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Technology File Changes

Changes to existing Technology files

All existing Technology files (SCM and PCB) have been enhanced to add new Stylesto
accommodate new functionality in version 9.0.

Library Changes

As part of version 9.0, al library contents supplied have been updated. If you have used or modified
any of the previous MasterLibraries selection, you will need to ensure these are backed up if
overwriting your library location with the new version libraries.

Note: it is always recommended that any contents used from the MasterLibraries are copied into your
own library in another location. We al so recommend that any used libraries are backed up
periodically, i.e. every night.

Library Consolidation

Pulsonix Parts libraries have been consolidated, the following changes have been made:
Atmel8051 + Atme Am + Atmel ATSam7 + AtmelAVR into Atmel
Coilcraft1008CS + Coil craftLPS4018 into a new Coil Craft library
Fairchildfdc2512 + Fairchildl + FairchildACEX into Fairchild
Infineontc116x renamed to Infineon
LT2intoLT
Maxim8051 + Maximmp into Maxim6
Microchip2 into Microchip
Miscconn2 into Miscconn
TI TMS320 dsp renamed to T12
MSP430 + CSD8into T12
NXP-LPC32x0 renamed to NXP
Philips80C51 + PhilipsARM + PhilipsP89 + PhilipsX A into NXP
RenesasR8C renamed to Renesas
SonyCX renamed to Sony
ST-arm7 renamed to ST2
TMS470into TI2
ToshibaTM P86 renamed to Toshiba
New library ‘Misc’

Intel 8051 renamed to Intel
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MC68HC into NXP

LT Spice Libraries Added

LTSpice.sd and LTSpice.pa have been added to support the LT Spice netlist export from
Pulsonix Schematics.
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Pulsonix Vault

Thisisavery brief introduction to the new Pulsonix Vault. The Vault has its own full product Users
Guide which can be found from within Pulsonix on the Help menu and Online Manual s> Pulsonix
Vault Users Guide.pdf or within the online Help system at any time.

What is the Vault?

Pulsonix Vault is a data management system that can help you organi se and manage your Pul sonix
datain a safe and secure way.

Initssmplest formit could be viewed as a‘ managed library’, holding Parts, Footprints and other
data in the same way as your existing Pulsonix libraries. However, it is much more than that, asit can
hold design files as well aslibrary data, it controls how they are updated and who can update them,
understands the rel ati onshi ps between items, and maintains arevision history of each item. Pulsonix
Vault can help you organise, manage and track the creation and modification of your important
Pulsonix data, at the same time making that data available where it is needed across your
organisation.

Pulsonix Vault consists of two main elements, a server and a client (or indeed many clients).
Additional elements are used to assist with tasks such asingtdlation, configuration and backup.

Do | need to use the Vault?

Y ou do not have to use the Vault. If for example you wish to use native Pulsonix libraries for your
Part and other library data, and the norma Windows file store for your design files, then that is fine.
Thereis even asingle checkbox on the Options dial og that will hide away or turn off the Vault
features and commands in the user interface.

Y ou may also decide not to use the Vault because your company already has a data or document
management system in place. There is probably no point confusing the issue by trying to use two
different systems to manage your Pulsonix data. If you are unsure about this, we can advise you.

However, even for asingle user who does not share their Pulsonix data with anyone else, the Vault
offers data management facilities that should help you maintain your library and design data over
time.

System Requirements

The Vault uses an industry-standard Postgres database to store its information. This database will run
on any Windows system that is supported for use with the main Pulsonix application, athough you
should consider theinformation under ‘ Deployment Planning’ bel ow before deciding whereto install
the server.

Connection to the database from the Pulsonix ‘client’ application isvia an ODBC connection, using a
driver that will beinstalled by the Pulsonix setup programif it is not already there on your system.
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To store the actual datafilesin the Vault, access to a shared network folder is required. This needs to
be afolder that is ble with both read and write permission directly over your Windows
network.

Deployment planning

Before installing the Vault database server, there are several things you should consider to ensure you
achieve an optimal experience when using the Vaullt.

The Postgres database used for the Vault server has along history of reliable operation across awide
range of platforms, so the choiceis more about the ahility of the selected Windows platform to
service the demands of the database server and the clients who wish to useiit.

If you expect to have asmall number of connected clients, making occasional demands on the Vault
to provide data, then it isfeasible toinstall the server on a“workstation’ edition of Windows,
provided you can satisfy the requirements of folder sharing for the Data Files (see below).

If instead you are contemplating large numbers of connected clients making heavy use of the Vault
data, or checking many filesin and out, then it iswise to consider installing on a Server edition of
Windows such as Server 2012.

Similarly, the underlying hardware choice largely depends on how heavy you expect your demand to
be. A server that is configured without sufficient memory to cope with the load can cause the
response of the Vault operation to be degraded.

Network speed should not be a significant factor, asit will not be any different from using a network
server for file storage. Storing files— even large design files— viathe Vault is no more time-
consuming than saving them to a network folder viathe normal File Save commands. However, if
you have been used to storing al your fileslocally and are now moving to a server-based Vault
configuration, it is quite possible that you may see someincreasein file read and save times due to
network latency or bandwidth issues.

Key Concepts of the Vault

What can be stored in the Vault?

The Vault can hold the following types of ‘library’ data: Parts, Footprints, Schematic Symbols, and
Schematic and PCB Doc Symbols.

It can also hold the following types of file-based data: Schematic and PCB Designs, Schematic and
PCB Technology Files, Schematic and PCB Profiles, Schematic Block Files and PCB Panels.

The Vault is designed to provide you with a secure environment for managing your ‘ published’ data.
Y ou may still use locally-stored design files and native libraries for devel oping data, and rel ease your
completed items to the Vault when you are ready to do so.

What is an ‘item’?

Each item that is placed into the Vault is given aunique item identifier, or “1ID”. Each time that item
is saved to the Vault, anew version of the item is created, with thislatest version having a new
version timestamp or “Version”. Thisisdistinct from the “Revision”, which we will hear more about
in a moment. In thisway, the Vault contains a full history of all revisions of an item.
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The 11D combined with the Version uniquely identifies a specific version of an item. In thisway a
Part for example can know which exact version of a Footprint it isto use. Not just any version of the
Footprint, only the specific version that isindicated by the IID and Version listed in the information
held along with the Footprint name inside the Part.

Vault Tools

The Vault Manager dialog

The Vault Manager dialog is accessed from the File menu or the Vault toolbar. It isthe main
interface between Pulsonix and the connected Vault. From here you can browse the Vault contents,
examine the revision history of items, search for items, and carry out other management tasks.

Vault Manager - Browser [m| X
Browser | |ibraresto Vault Designsto Vault  Audit Trai
WVault Folders: Vault ftems: 430 i Search...
=42 Vault ~ Item ID Type | Folder Name Revision - Mave...
513 Design Cortert 53550 | g Pat | \Library ContentiParts\AD | ADSBSJR 1.0 .
&3 Blocks 83551 | g Part | \Library ContentiParts\AD | ADEG4AD 1.0 z
-5 Examples 53552 an | Part \Library Content\Parts\AD | ADSSSAD 1.0 Check Out
a LED 53553 an Part :\Library Contenf\Parts\AD | ADSO0JN 1.0 Copy Ot
53 Panch 53554 gy Part [Wibrary ContentiParts\AD | ADE00JR i0 -
453 Profile 53555 an Part \Library ContentiParts\AD - ADSOZIN 1.0 o
5] Technology 53556 | go  Part \Library ContentiParts\AD ; ADSOZIR 1.0 Reports...
%1423 Library Contert 53557 | am | Part |i\Library ContentiParts\AD ; ADGO3AQ 1.0 v
+-4=3 Footprints
_a Parts ltem Details: | Audit Trail -
a 3m Item ID Type | Action Date Timestamp Revision | Action Type
a Actel 53554 an Part i 2016-11-01 00:43:59.374 : 2016-11-01 00:43:38.374 1.0 Added (with automatic referencing)
a AD 53554 an Part :2016-11-01 00:43:47 833 : 2016-11-01 00:43:58.374 1.0 Moved
a ADSP
42 Altera
-2 Atera2 < >
42 AlteraCyclone Preview Of:  [Part "ADEOOJR’
i AMP <Part Family>=AD60
4= Assmann Description=
2] Atmel [T ua Mir=AD
3 Avago il m am poe e
- AVK e B o
= Boums
4= Capacitor
1000.0 thou
420 CoilCraft & _—
Close Help
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The Vault Admin Tool

From the Setup menu, you can access the Vault admin dialog. This alows you to administer and

manage the Vault system.
Vault Setup - Groups =
SignIn Users Groups Revision Naming Attibutes  Options  Colours oK
_D - Add Close
esigner
Copy Aoply
Delete
Help
Save Changes
Discard Changes
Name: |admin |

Diescription: |Defau|t Admin group |

Pemissions: |[»]Read Parts ~ Al
Read Symbols
Read Footprints None
[“]Read PCE Documertation Symbols
Read Schematic Documentation Symbols Default

Read Packages
[“1Read Panel Designs
[“]Read PCB Designs

[ Read Schematic Designs
Read Technology Files
[~ Read Profile Files
[]Read Generic Files
[AWrite Parts

[ Write Symbols

[~ Write Footprints

[~ Write PCB Documentation Symbols v

The Vault hasits own full product Users Guide which can be found from within Pulsonix on the Help
menu and Online M anuals> Pulsonix Vault Users Guide.pdf or within the online Help system at
any time.



