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Major CADSTAR Enhancements...

Visual Appearance

A greater level of customisation is now offered through Themes, Collapsible Menus, and
customisable Menu Buttons.

Part Library Database

You can now store the data which makes up the CADSTAR Parts Library in a Database.

Starpoints

Starpoints allow you to connect several nets together whilst avoiding the standaichélect
checks that would otherwise take place.

Laser Drilling Support

You can now specify whether to use the Drill Oversize default for each via code irathe Vi
Assignments dialog.

Copy and Paste of Parts in the Library Editor

It is now possible to copy and paste parts and part definitions. This is available widiiis a P
Library as well as to other Part Libraries.

Variant Support for Design Reuse and Copy & Paste

Reuse Blocks are now able to include items with variant hierarchies. Copy and paste can now
also operate on variant items.

Interactive Move in Embedded Place & Route

You can now perform interactive move operations in the "Embedded Place and Route".

Other CADSTAR Enhancements...
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Radial Dimensioning of Arcs

You can now add radius and diameter measurements to Arcs.

Opening Workspace Files

Workspace Files now embed the file path of the workspace file in all file links.

Exclusion of View Changes to Undo / Redo

Any changes of view such as a Zoom, Frame View or View All are now excluded from the
Undo and Redo functionality by default. This can still be re-enabled, from the Options dialog.

Toggle Net Highlight Extended to Iltems

You can now select any item that is connected to a net and select Toggle Net Highlight, the
highlight state of all nets connected to the selected item(s) will be toggled.

Highlight / Unhighlight Item Nets

You can now easily highlight and unhighlight the nets connected to any selected item.

Mix Colours Drawing Mode

It is now possible to select a drawing mode that mixes the colours of overlapping PEB item
enabling a form of transparency.

Archiving of Variants

When archiving it is now possible to choose between archiving the current variant oiaalisvar

Unroute Available on Context Menu

You can now unroute a route by right mouse button clicking on the route and selecting Unroute
from the Popup menu.

Find Tool

The find tool now informs the user with a warning message when nothing matching the search
criteria was found.

Design Rules Check Launches Report

When the Design Rule Check function encounters errors the Design Rule Check Report is now
launched automatically.

Save All When Authorisation Fails
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If authorisation fails it is now possible save all open designs.

Improved Algorithms for Route Offsetting and Suppress Inner Layer Pads

The Route Offsetting and Suppress Inner Layer Pads algorithms have been upgraded which may
result in a different electrical design compared to previous releases.

P.R.Editor XR Enhancements...

The Layer Stack Editor interface has been enhanced to improve its usability.

Unroute Errors Tool

A new tool has been introduced to remove erroneous items in the design. It can be used after an
Autoroute operation to remove any errors remaining and turn them into connections.

Routing and Faiout Improvements

Respect Fixed Escape Routing has been implemented and spiral vias can now be used in Fan-out
generation for differential pairs. In addition, a Fan-out report has been added which appears
during the Fan-out generation process.

Select Iltems Updates

Several improvements have been made to the Select Item dialog, including; enhancedlwild ca
matching, pin selection on specific nets, filtering of net items, and extra Extend options.

Selection Properties Improvements

Improvements have been made to the Select Properties dialog to allow more control over the
display when selecting.

Stroke Gestures

Stroke gesture support has been added for the standard set of strokes available in the Design
Editor application such as panning and zooming.

Separation Report Spacing Derivation

it is now possible to easily identify where a spacing is derived from. When you measure the
distance between two pins the center to center distance is now also outputted.

Browse Errors Dialog Update

A direct link to the Separation Report has been added to help in identifying errors and their
resolution. Also, the dialog will now dynamically update as you clear errors from the design.
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Attribute Editor

Improvements have been made to the Template tab of the Attribute Editor. A Signal Name
column has been added and it is now possible to sort the data by column.

Toolbar Enhancements

A Configure toolbar has been added and a Configure icon has been added to the Create / Edit
Shape, Routing and Fan-Out toolbars.

P.R.Editor XR HS Enhancements...

Z0 and Zdiff Planning

A new Layer Stack Editor has been implemented. This new tabbed dialog includes impedance
control for single trace routing (Z0 Planning) and differential Pair Routing (Zdifiniig).

New functions to control impedance have been incorporated into the Layer Stack Editor. It is
now much easier to set the width and spacings in order to achieve target impedance values for
single ended nets and differential pairs.

Lengthening Improvements

Lengthening blocks can make space for themselves, you can also lengthen the ends of Trunks in
order to meet skew between the two halves of a Differential Pair. In addition, Trostybame
Lengthening is now available.

A new Select new items options has been added to the General tab of the Options dialog. This
option allows you to specify which options are selected in the tree view when a new item is created.

It is now possible to copy and paste information between the Constraint Manager spreadsheet
and external spreadsheet applications.

A Max Pin Pair Vias constraint has been added together with a Max Pin Pair ViasTaport
report identifies the Max via constraint for a pin pair and the actual number of vias autée r
design.

It is now possible to stop simulation on any design items that have one or more default buffer
models. This affects the Simulate Uncoupled, Simulate Coupled and Update Selected options.
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You can now select a buffer model for a pin by selecting a device pin and applying a model for
that pin. Also, some of the Advanced Filter options have been bought into the Model Selection
dialog.

Several ease of use enhancements for the Scenario Editor have been introduced.

Dragon Enhancements...

Routing Strategy Dialog

Several tools have been added to the list of Operations, a new Add Row button now adds a row
above the currently selected step.

Target Dialog

The Target dialog has been enhanced to allow User Selections for targets.

The Routing Strategy Report has been updated to identify the nets that have Hard Fails on them.

Several extra checks have been added to the Routing Consultant. The Item Explanation Reports
have been enhanced and a Generate button has been added.

I # $

Smart Fan-out and Escape Routing are now available as Fan-out generation options.

Visual Appearance

This version of CADSTAR offers a greater level of customisation through the use oé3hem
Collapsible Menus, and customisable Menu Buttons and your open document Tab Locations
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Themes

Under the 'Application Settings' tab in the 'Customise’ dialog under the 'Tools' menu there are
four different themes to choose between, all effect the appearance of the m&TSRD
application window in terms of its colour, you can change the selection in the box below to
preview the theme;

Commands | Toolbars | Macros Taolbar Keyl:u::ard! Application Settings |

Application Theme h ez
Blue bt [ Collapsible
Black.

Silver

Silver [CADSTAR 12.0)

Tabbed Document
[alobal Buttoh Appearance Tabz Location
| Mo Change \:| ® Top
" Bottom

Cloze ] [ Help ]

Collapsible Menus
Under the 'Application Settings' tab in the 'Customise’ dialog under the 'Tools' menu you can

select 'Collapsible’, this will hide menu items that are rarely used. Click orrtlean the
menu and the full list of options will appear.
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Customise [E|
Commands | Toolbars Macros Tookar | Keyboard ! Application Settings [
Application Theme enus
| Blue v Collapsitle
Tabbed Document
[Global BEutton Appearance Tabz Location
[ Mo Change w | @ Top
) Bottom

Claze ] [ Help ]

Window I Help

= | Close All
™9 Tabbed Documents

1 Start Page

bt
by

Customisable Menu Buttons

Buttons on toolbars can now be changed to include text, and replaced to be text only. If you click
on 'Tools' -> 'Customise’ and then right mouse button click on any toolbar button you are given

the following menu;
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Blic a e

sig; Reset to Default
! Copy Button Image

pel
B Delete
& C Butkon Appearance...
: v Image
Texk

Image and Text

Skark Group

To apply these type of options across the whole of the application choose the appropriate option

Page8 of 90

from the 'Global Button Appearance’ settings in the 'Application Settings' tab in the 'Gaestom

dialog;

Customise

Commands | Toolbars Macros Tookar | Keyboard | Application Settings I

Application Theme

!Elue W

Global Button Appearance

! Mo Change L

Text below Image
Text on Right of Image
Texst Only

kenus

[ ] Collapsible

Tabbed Document

Tabs Location

) Tap
) Bottam

Cloze ] [

Help

Examples of the effect of these options -

Image Only:
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File Edt Wiew Add Actions Settings Libraries Tools Window Help

heds : i & meraum CEEEA L PARaq
wiir i Al | Figure " F OOTE ABLNRBLSk T

Text below Image:

File Edit View Add Agtions Settings Libraries Jools Window Help

O & H & : i /| )  ipeEFauL
Mew Open Save Print L il a5k JElEle Jrid ¥ ltem Assignments Colours
Properties
* i ] g A Ik Ly Ir ¢ Figure
| selert Made | Polygon  Freehamd Mowe  Rotate  Marror Edit elerl l
Seled Select Segment

Text on Right of Image:

File Edit Aiew Add Actions Settings Librarles Jools Window Help

Dlltw @ Open ESM: SPIIF.E Cut “apy R Paste | te Und led i Item Propertie:

|‘k Select Mode .,_ Polygon Sefect "r Freehand Select 4@-!.".'.-5-.'9 Ao Rotate g Mirror T'—'-Tll'-drt Segment

Text Only:

File Edit \iew Add Agtions Settings Libraries Tools Window Help
Mew Open Save Print t C i t Item Properties Assignments Colours (DEFALLT) '

|'Seléct Mode| Polygon Select Frechand Select Move Rotate Mirror Edit Segment Figure

Tab Locations

You can choose whether the Tabs of your open documents appear on the top or bottom of the
main application window. You can set your open designs to appear as tabs using the 'Tabbed
Document' check box (also available from 'Window' -> "Tabbed Documents'), and choose

between "Top' and 'Bottom’ in the 'Tabs Location' grouping. If you change the setting you the
main window will preview your change.
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Customise

X

Commands | Toolbars Macros Tookar | Kepboard | Application Settings [

Application Theme b enuz

| Blue v Collapsible

(" [¥] Tabbed Document
Global Button Appearance Tabs Location
[ Mo Change w | ® Top
) Bottam
e -
Claze l [ Help ]
x

Part Library Database

You can now store the data which makes up the CADSTAR Parts Library in a Database. A
various range of ODBC's can be setup using the 'Data Link Properties' dialog.
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By Data Link Properties

Provider |-C.Dnnec1i|:|n | Advanced | Al

Select the data you want to connect to:

OLE DB Provider(s)

Microsoft Jet 4 0 OLE DB Provider

Microsoft Office 12.0 Access Database Engine OLE DB Provide
Microsaoft OLE DB Provider far Anahysis Services 5.0
Microsoft OLE DB Provider For Data Mining Services
Microsoft OLE DB Provider for Indexing Service
Microsoft OLE DB Provider for Intemet Publishing
Microsoft OLE DB Provider for ODBC Drivers

Microgoft OLE DB Provider for OLAP Services 8.0
Microsoft OLE DB Provider for Oracle

Microsaoft OLE DB Provider far SQL Server

Microsoft OLE DB Simple Provider

M5Datashape

OLE DE Provider for Microsoft Directony Services

SQL Native Client

WSEE Versioning Enlistment Manager Prosy Data Source

< | =

[ QK ][ Cancel ][ Help ]

New options in 'File’ menu to allow Opening and Saving of the Parts Database. CADSTAR Par
Library files (.lib) can be opened and saved to the Database (and vice versa).

File | Edit View Settings Libraries Tools
[ Mew... Ctrl=M
= Open. Ctri=0

| g" Open Database Library...

B save Ctri+5
Save As...
i m Save As CADSTAR Database Library...

No parts index is required. After editing Parts you can use them straight away. Sirggéapart
be edited and saved (instead of having to edit/save the whole Parts Library).
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3 Parts Library Manager

Library Path: | PartzDB b

Filter I | | Apply Filtes |

ER=]Parts Librarical IR VR TR

& =] Amplfierib || B 1M-0402 l Librasies..
& (B8] Analog lb B 1N198 =
& [E] Dighallib B 1N1984 v
(M) Diode.lib &8 1N290 g
# (&) Discrete b @ 1H456
Repart. ]

(=5 Jumgpers fib B 1N457
% (= Microproce B 1N457A

I
[ Data Shasts,.. ]

|

|

|

_ |
=] ipc_partlib = 14564 ‘
|

|

|

w [m) PAL b & 1N458 | Not required when using
(88 Transistorli | B3 TN45BA a a CADSTAR Database
= s || = M| et Libra
£ | LI |

(*) Show sublolder contents 0 Selected Fram 15107
) Show selected folder only |

Cloze J [ Help I

In 'Library Searcher', part data does not need to be loaded before filtering the seargieeltss s
up the process.
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R 7

- =3 Libraries Part Name Library Library Path |Campnnent 25
+ D PartsDB ShN* <Library Filter= |<Library Paih Filier= |<Component Fi s
< >
Part Name Library |Lihr.:-|r'_||r Path |Cu11p-unerrt e
SHTAACT16245 Diigital lib FartzDEB SS0OP0.3 pack
snr4AacTzT2s0e |Digtallb PartzDB SOIC 20P[.405
SN5400D PartsDEB 5071 4(reflow)
:munm TTI lik Part=R NP1 4MTin] 4
MAMDZIAMNSIZ) = 4 S07 dfreflow)

3493 items loaded.

CADSTAR Parts Database also allows easier integration with other fPtighss.

Further information on configuring and operating databases can belfetnd

Starpoints
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Starpoints allow you to connect several nets together whilst avoiding the standaichélect
checks that would otherwise take place had you simply laid a piece of copper acros# differe
signalled items.

Creation of Starpoints
All Starpoints names must use the naming convention of starting with 'STARPOINTNF'

- When creating a Starpoinbmponentthey must adhere to the following rules;
1. All the pins should have the same position
2. There should be a minimum of two pins
3. All pins must use the same pad code
4. All pins must have the same orient angle
5. All pins must be on the same side
6. All pins must have the same exit direction

- When creating a Starpoisymbolit must be given at least two pins.

- When creating a Starpoipart the library editor will check that the symbol does not have
more pins than the component, and that both symbol and component are Starpoints.

Adding Starpoints to Designs
To add a Starpoint to a PCB or Schematic design click '‘Add -> Starpoint’;

Add | Actions Settings Librar

Shape F

Text...
Attribute... |
Testpoint...
Connection
Doc symbol...
Jumper...

Starpoint...

@ ¥ OO >

Part or Component...

Dimension L4

The following dialog appears listing all available Starpoints, select the requangubi@t from
the list and click 'Add’
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Add Starpoint

Liboasy Path | ~]
amp Flet Hame  [STARPOINTHFSTAR
llemete Hame:  [STAR
Componeri Name: |31
Pait Name |STARFOINTHF-STAR
Diientatiar Jo.0
Posbon 3| Y- |
Browss.. I
I Feoed [ Mimaned ™ Show Akemsle
[ ]

Staiponts in Librang

ETARPOIMTNF-SUN
STARPOINTHE-THIRTY

Cancel Ceanch., Hep |

Filar:

Pagels of 90

Further help for Starpoints can be fourae

Laser Drilling Support

The properties of laser drill holes can be different to that of mechanicallyddrdles and

therefore extra versatility has been added to accommodate them. It is now possiblego choos
whether to use the 'Drill Oversize' default for each 'Via Code’;
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Introductior
Assignments r5__<|
Lines | Routesz| Text | Pads | Vias | Hatchings | Copper | Design Bules | Met Clagses | Spacing Class 4 ®
Vias rred
width
clearance U <
; Ceril Crill - Add Assignment |
Uzed Yia Code Layer Bl o =
_______ ] GCircie 40/20 200 [ Add Reassignment ]
[ B Circle 5528 250
| O Circle 60,32 320 | DeleteRow |
| B Circle 75/40 40.0
| B Circle 80/40 40.0
Circle 100/44 440
| O ¥
[] 5how Thermnals
< [
Report.... ] [ D owrload. .. k. ] [ Cancel ] [ Help
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Copy and Paste Parts

You can now copy complete part definitions including hierarchies in the Library Editors 'Part
tab using the new 'Copy Part' option. The copied parts are stored on the clipboard and can be
pasted as a new part using 'Paste’ into the same Library or to another Part Library.

All Parts on selected rows are copied:

M startPage B T x|

Parts | Definitions
Part Hama Murber |Description | iersion | Dafirition |spice [Part Accaptance
SNE4000 D_QAD 2 IMPUT MAND GATE 1 SM54000
QUAD 2 INPUT NAND GATE 1 SN5400)
N_NUIAN 2 1P MF NAND GATES Wi 1 SNS401D
SN5401) | 3earch Column... 0D GATES WITH i SN5401
SN540zp| 30t on Column Alphabetically DR GATE 1 SN54020
SNE402) Sart on Colurnn Alphakumericalty flié.TE 1 SME402
ENBAQED|__ oo Teott JE MAND GATES 1 SN54030
SNS403) | Copy NAND GATES Wi 1 SN5403)
SHE404D0 | TR T ; 1 SN54040
SNG4D4) |  Paste '& 1 SN5404)
SNGAORD| o et Farte ioC oUTPUT) 1 SNS405D
SNB405) E OUTRUT) 1 SN5405)
SNB40ED IUFF/DR (OCHY 1 SNS40ED
SNs4pe) | Edit Part Definition F/DR (OC/HY OU 1 SNS406)
SNS407D|  Add New Row E/HY OUTPUT) 1 SN5407D
SRRANTI e I ITEIT 1 EhIRANATI

The option is also available from the 'Edit' menu;
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m

dit . View Settings Libraries

i | Cut Shift=Delete
5_ Copy Ctrl=Insert A
; Copy Part

2 | Paste Shift+Insert

=

Drelete Selected Parts

Search Column...

=

Add Mew Row

% il

Edit Part Definition

Variant Support for Design Reuse and Copy
& Paste

Reuse blocks have been extended to support variants and warnings are given prior to a part or
symbol definition change. In addition copy and paste operations also works on variants, however
you can disable this in the ‘Interaction’ tab of the 'Tools -> Options' dialog by un-ticking the

'‘Copy And Paste Variant Symbols' box;
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Options |?|

System | File Locations | Library Paths | Infterachon | Display | Congtraints || Cross Probing | Feportz | Tools | Macios | D51 Debug
fidd Segment Mode Readabiity Picking Tolerance
Applies !

*) Two Segment - 90 Degres: ki Fine J Coarze

) One Segment - 45 Degres: g Nane [¥] Pick from List  ["] 'w/ait for Double Click
Sumbals
() One Segment - Fres Ol Zoom Magrdicabon Mullipher
N

Delete,Cut D kection 11 = 23

[+] &k on Dedete/Tu ) Top to Bolttom Middle Mouze Pan Speed

(=) Bottam ta Tap 0 y 10
e

Interacon

DP‘asre H_E_plgn_:e_ns_ S_QLQ_-nHm" e |_:| Diouble Click lkem Fropsities [#] Part Pin Mumbers At 45 Degess A Dta.l:-:n
Cq:v}l And Paste Vanant S_l,ln'd:u:llsi_,;I [] Auito Conrmct Mid Segment [<] Enable 90-decree autorouting tep:

[] Copw to Bitmap [#] st \Wiehd Danglers [[] Enable Resize Markers 0.000

[] Copy to Metafile ["]Elecincal Rules Checking [+] Delete TrmMege shape

[ Copy to Design File Orly Maneal Swap Eguivalent Pine  [+] Increment Pinz on Pasting Connectaors

Diynamicaly Dptimise Connactions [ | Botate Clockwise [+] Add Danglers On Copy

[] duito Menge Connections [Edt Segment Tidies Shart Segs [ Transfer DAC assignments

| ok || Cancel | [ Heb
x

Interactive Move In Embedded Place &
Route

New features have been added to Embedded Place & Route to allow you to perform interactive
move operations. There is a new option available on the 'Edit' menu called ‘Component Focus'
enabling you to select components;
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; gdlt : View Actions Placement

Frame Bitmap

1R

Select Mode

o

Select All Ctri+4

Item Focus

o o
I}

Mode Focus

U 5

Met Focus

Component Focus

BH

Select Met...

|

Extend To Bus Signals

Locate k
Item Flags k

i Item Properties...

The 'Select Mode' and 'Move Ico % %! can be used to drag or move components
interactively and the following options are then available from the context menu;

Cancel

Clockwise
AntiClockwise
Swap

Align

Push

Toggle Errors Allowed

Togale Dynamic Pushing

Also, on the 'Placement’ menu the following options are available many of which have settings
dialogs accessible from the 'Settings -> Placement’ menu;
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: Flacement Settings: Tools geffings Tools Window |
ETT. stack Off Board | [ Assignments..,
' IEI Defaults...
%I Swap
| ¥ | Rotate @ Colours...
+= | Align =] units...
Gridding Grids...
Gate And Pin Swap Design 5ize...
Push Asid
P | Attribute Mames..,
| Space..
| &t : Routing Layers...
— — Materials...
Interactive Move.., 1
Placement ¥ Stack..,
Rotate... Swap..
Align...
Gridding...

Gate And Pin Swap...

Push Aside...

Radial Dimensioning of Arcs

It is now possible to add radius and diameter measurements to arcs. Simply chosedRadius
'‘Diameter’ from the 'Add" menu (as you would for circles) and click on the arc at the point where
you want the information to appear.
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Add | Actions Settings Libraries Tools Window H
Shape » 3 (DEFAULT)

Text... Figure

Attribute.., tart F'aggf'l B8 Chapter

A %O >

Testpoint...
onnection
oc Symbaol...
Jumper...

Starpoint..

Part or Component...
Dimension k Radius
Diameter
Drthogonal
Drirect
Angled

Angular

EESRST )

4.32mmR
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Opening Workspace Files

If a workspace file and its associated files are moved the workspace fil#lldaa gpened as
long as the relative directory paths remain consistent.

If only the workspace file has been moved then files and folders associated with thgaserks
can still be opened from their absolute paths. A warning is displayed in this case.

In the example below the Workspace 'workspace.csw' has been moved to a different drive. When
CADSTAR opens this workspace file from its new location it will try the astmtides’
relative path first and then those files from their original paths;

B View File

Workspace FPaths

CADSTAR Design Editor Version 12.1.B.7%

Date: 18 March 2818
Time: 11:37

Warning (Recent File List)
F:\PCB designs\2.pcb does not exist -
Trying C:\PCB designs\2.pch
Warning (Recent File List)
F:\PCB designsiy1.pch does not exist -
Trying C:\PCB designs\1.pch
Warning (Recent File List)
F:\PCH designsy3.pchb does not exist -
Trying C:=\PCE designs\3.pch v

[ Cloze ] [ane.ﬁg..] [ Print., ]

Exclusion of View Changes to Undo / Redo
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Any changes of view such as a 'Zoom’, 'Frame View' or 'View All' are now excluded from the
'‘Undo’ and 'Redo’ functionality by default. Therefore you will no longer see the following kind
of command on the 'Edit -> Undo' option;

_Eu:lit LEiew Add  Actions Seltings  Libraris

g |

s
|
i!ﬂ Undo Zoomln Alt+Backspace L‘*
L

However, it is still possible to re-enable it from the 'Tools -> Options' dialog bygicke
'Record View Changes' box;

Options ﬁ|

System | File Locations | Librasy Paths | Interaction | Display | Congtraints || Cross Probing | Feportz | Tools | Macios | D51 - Debug
File Settings License Settings
(%) Hode Locked Only
[ Compress Dezign on Save
ﬁ () Metwiork Licenzed and/or Mode Locked Ay ghosiz stion Selection
Encble Fis Locking Metwork Licensing Host i*) Gold
() Sivey
Security |nterval |6 minutes
UMY ) Bronze
Undo/Hedo Lirary Verzion Numbers User Irterface Settings
O By Option ﬂ.umher ple Aytomstic Verson [ncrement [+ Sheuk Diskog Halp
Biy |nem g :
@By [] Display Fropestes Dislog Smast Update
Diisplay Vession \Waming Dialogs [¥] Check on Statup
| ok || Cancel | [ Heb
X

Toggle Net Highlight Extended to Items
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You can now select any item that is connected to a net and select 'Toggle Net Highlight', the
highlight state of all nets connected to the selected item(s) will be toggled. Tow isptow

also available from the context menu for both PCB and Schematic designs, as well as'in 'move
mode.

It is also available using the keyboard command 'TTsegle Command

Example of selecting 'Toggle Net Highlight' for a symbol;

SH74L5SEAD

before after

[

before after

...and for a component in PCB design
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Highlight / Unhighlight Item Nets

It is now possible to highlight and unhighlight the nets connected to any selected item(s). Selec
an item and chose the relevant option from the 'Net Tools' grouping in the 'Edit' menu (the
highlight state of all nets unconnected to the selected item(s) are unaffected).

Net Tools k| %a | Select Met...

Cross Probe Selection o
£% | Highlight Net...

Select Parts in FIM ™ y sk
=1 | Toggle Met Highlight
Launch PLM i |
=H | Highlight Itam Met
Open Part in ELM L e
=y | Unhighlight Ttem Met

Oinen Sumbol Reference in FIR

The options are also available when applicable from the context menus and when in 'move’
mode. An example of the operation when selecting 'Highlight' and 'Unhighlight Item Nets' for a
component in a PCB design is given below;

After 'Highlight Item Net' After 'Unhighlight Item Net'

The functionality is particularly useful during the placement of components on the board as it
allows a quick way of checking the net connectivity of components.
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Mix Colours Drawing Mode

It is now possible to select a drawing mode that mixes the colours of overlapping PEB item
enabling a form of transparency. In the PCB design editor / viewer choose 'Mix Colours' from
the 'View' menu. For more information séews - Mix Colours

'iew:gdd Actions  Settings  Lib

|=

Zoom In

Zoom Qut

Wiew All Alt+Fg

BAP E AL

Frame View
Previous View shift+F&

Refresh View F&

Views k
Toolbars L4

Windows k

@ Wiz Colours

Section of PCB with Mix Colours disabled;
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Section of PCB with Mix Colours enabled:;
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Archiving of Variants

Page2S of 90

When archiving it is now possible to choose between archiving the current variant or all

variants;

Export To File

Clutput File
C:%Program Files'2uw.. AW ariants. cpa
Format: | EER
[Egtegnries...] [ Options. .. ]
Source Varnant
(%) Current ¥ ariart () &l Variarts
kapping File
[ ak. ] [ Canicel ] [ Help ]

Unroute on Context Menu

The 'Unroute’ option is now available from the context menu in the PCB design editor when

applicable (the option remains available under the 'Actions' menu)
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Previous View shift+F8
View All Alt=F&

[tem Properties...

Cut Shift=Delete
Copy Ctri+Insert
Delete Delete

Fix

Ad XiPece I8

Unfix

View Selection

E A
]

Deselect All
Move F2

*
+00+
-

Unroute
Toggle Met Highlight
Highlight Item Met

Attribute...

[@ :ét —ill a__.‘:'

Assignments...

Colours...

<[

Find Tool

When the find tool does not find any results matching the search criteria, you are now given a
message informing you of that;
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By Name | By Code | By Net | By Atribute| [T 0 X

\lf) Mo matches found
Eind: |y zpmbal

[term Tupes to Search

Find by Blocks
Buzes

(®) Mame Connectors
Groups

O Part Name e
Tesztpointz

) Reference Name

Dptionz

Clear Existing 5 election Open sheets Zoom ta fit selection

[ k. J [ Cancel ] [ Apply ] [ Help

Design Rules Check Launches Report

When you run the 'Design Rules Check' and errors are found the 'Design Rule Check Report'
will be invoked automatically, minimising the number of mouse clicks you have to perform this
standard operation.
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if errors are found in the 'Design Rules Check'’, the report will be launched;
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Report Generator

Embedded Router
Auto Router...
PREditor XR...
PREditor XR H5...
SIVerify...

Field 5olver...
Adviser..

Adviser Detail...

Macros

Customise...

Options...

2

e i |8 [

3
il

B2 () [0 L) (B e ) [m R

Electrical Rules Check...

Unused Components Report...

Parts List...

Design Comparison...

Design Rules Check...

Design Rule Errors...

Connection Check...

Board Status...

Eouting Completion...

Test Lands...

Connection Length...

Versioning...
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M Design Rule Check ActiveReport

e e s et s s s e o T e S e e S S 5 e e s e s e e o

Design Rule Check Report
CADSTAR Design Editor Version 12.1.B.7h4
DPesign: C:\Program FileshZZuken‘\CADSTAR 12.1\3elf Teach\Chapter 11.pch

Design Title:
Post Processing Ther Design

Date: 89 Harch 2818
Time: 11:55

Summary of Errors By Layer

& Layer Top Elec {physical layer 1) has 12% error{s).
& Layer GHD (physical layer 2) has 34 errori{s).

% Layer UVCC (physical layer 3) has 25 error{s).

# Layer Bottom Elec {(physical layer 4) has 24 error{s).

betailed List of Errors By Layer

Layer Top Elec (Physical Layer 1)

# AA — Comp Placement to Comp Placement at 12508 1150

# AA - Comp Placement to Comp Placement at 1250 1575

# AA - Comp Placement to Comp Placement at 1250 Z00A

# AA - Comp Placement to Comp Placement at 1250 2425

# AR - Comp Placement to Comp Placement at 2850 1145

# AA - Comp Placement to Comp Placement at 2850 157%

% AR - Comp Placement to Comp Placement at 2858 2000

% AA - Comp Placement to Comp Placement at 2850 2425

# CB - Copper to Board Dutline at 1865 1400

& CB - Copper to Board Dutline at 1099 908 -

{ >

I Close J ISave.ﬁ.s..] l Prink... J I

Save All When Authorisation Fails

If authorisation fails for some reason it is now possible to save all your changes to oges. desi
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Simply select 'Save All and Exit' should the following dialog appear;

Authorisation Failure

The system has detected that this application is not
carrecthy authorised and is not permitted to continue.

Flease choose one of the following termination options:

Save Al and Exit Exit without sawe

You will then be prompted to save each of your open designs in turn.

Improved Algorithms for Route Offsetting
and Suppress Inner Layer Pads

The CADSTAR Route Offsetting and Suppress Inner Layer Pads algorithms have beendupgrade
which may result in a different electrical design compared to previous releases.

In Design Editor the route offsetting algorithm has been updated for non circular pins and vias in
order to match P.R.Editor. This version also sees an upgrade in both Design Editor and
P.R.Editor for the Pad-Copper touching checks for Suppress Inner Layer Pads; the algorithm
now uses the drill shape instead of the pin/via position.

A warning message is given when opening PCB designs from previous versions, recommending
you to run the Design Rules Check (DRC) report;

Warning |

& Improved algorithms for the Boute Offzetting and Suppress lnner Layer Pads options
\!LJ) may result in a different electrical design compared ta previous releases.

It iz recommended that you run DRC now.

| ak. I Help
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Routing Completion Modification

The calculations used to generate route offset shapes have been modified so that RADSTA
now matches P.R.Editor.

For example -

\ Track /

CADSTAR 12 CADSTAR 12.1

Via Suppression Modification

Via suppression has been changed to unify CADSTAR's suppression behaviour for both pads
and vias. For inner layers the via is unsuppressed if the copper intersects the Mekdril
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Old Behaviour

Copper does not crosgs origin of the Via
Via 18 suppressed

—11—

\

Drill Hole

Copper

New Behaviour

Copper intersects the via drill hole
Copper does not cross the origin of the via
The via 18 not suppressed

\

Drill Hole

N

Copper
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Unchanged Behaviour

Copper crosges the origin of the Via
Via 18 not suppressed.

—

Drill Hole

\

Copper

Referherefor the full dialog help .

Layer Stack Editor

The Layer Stack Editor interface has been enhanced to improve its usability. Thes pfoce
entering the data to setup the layer stack is now far more intuitive.
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Note the Z0 Planning' and 'Zdiff Plannintabs are only available in P.R.Editor XR HS.

Unroute Errors Tool

This tool can be used to remove erroneous design items. Typically this is used after an@utorout
operation to remove any errors remaining and turn them into connections.
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The 'Unroute Errors' tool has the following sub-menu:

Each of the options will only work on items that are in the current selection sethlnasacthe
minimum amount of items will be removed in order to clear the errors. Examples akthis a
shown below, in each case the items selected are highlighted in blue;

Whole design selected

Sub-set of design selected

Segments

When this option is selected the minimum number of track segments in order to cleesréhe er
will be removed. The example below shows the before and after result of this;
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Before

After

Segments and Isolated
When this option is selected, the minimum number of track segments will be removed. Also, any

hanging track segments will be removed. The example below shows the before and after result
of this;
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Before

After

Node to node

When this option is selected, the minimum number of track segments node to node will be
removed. The node to node items will match those items that would be selected if yaa select
track segment using node to node selection. The example below shows the before and after result

of this;
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Before

After

Routing and Fan-out Improvements
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Respect Fixed Escape Routing
This option has been added to the 'Manual/Autorouting' tab, the option will force the autorouter
to route to escape routing even if this is not the optimal result. This will typically ddarse

BGA type components where escape routing has been generated as part of the Fan-out
generation process.

Differential Pair Routing

Improvements have been made in the Fan-out generation for differential pairs so ahataspir
can now be used if these are defined in your design.

Fan-out Report

A Fan-out Report has been added which appears during the Fan-out generation process;
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Select Items Update

Select Pins By Net

This option allows you to select a set of nets and components in a sub dialog. The 'Select ltems'
dialog will then have the set of pins on the selected components with the selecte@dcletsl att
The example below is selecting the pins on the selected components that have a power net

attached;
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You can now use the Shift key in the tree view for greater flexibility of Item sahecti

TheWild Card Selection feature has been enhanced;

Extra options have been added to the 'Extend’ section of the dtalsgp Escape Routingand
Pins to Trunk Ends;
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In Trunk Items has been added as an extra option to the 'Filter Net Items' section of the dialog;

Selection Properties Improvements

Improvements have been made to the 'Select Properties' dialog to allow more control over the
display when selecting. It is also possible to configure the behaviour of the 'Selectidave’ i

using this dialog;
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Stroke Gestures

Strokes allow you to manipulate the P.R.Editor canvas by making a continuous mouse drag
movement. This is achieved by holding down the right mouse button and dragging in order to
perform an operation, as shown below;
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The table below outlines the current set of supported gestures and their meanings;
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Separation Report - Spacing Derivation

Improvements have been made to the use of the 'Separation Report Tool' ;

It is now possible to easily identify where a spacing is derived from;

Also, when you measure the distance between two pins the center to center distanadse now
output;
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Browse Errors Dialog Update

A link to the 'Separation Report' has been added to help in identifying errors and their resolution.
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This is the 'Measure' hyperlink in the image below;

Also, the dialog will now dynamically update as you clear errors from the design;
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Attribute Editor

A 'Signal Name' column has been added and it is now possible to sort the data by column, also
the columns have been reordered to closely match the '‘Copper Pour' dialog;

file://C:\Users\Doug\AppData\Local\Temp\~hh67FO. 12/15/201.



Introductior Page54 of 90

‘Template Attributes' has also been added to the context menu of Templates.

The Configure Toolbar

This toolbar allows access to some of the more commonly used options on the 'Configure’ menu;

Layer Stack
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This icon will run the 'Layer Stack Editor'. From here you can also configure impedance for
single trace and differential pair routing.

Attributes

This icon will run the 'Attribute Editor'.
Spacings

This icon will run the 'Spacing Rules' dialog.

The 'Configure’ icon has also been added to the 'Create / Edit Shape’, 'Routing’ and 'Fan-Out
toolbars.

Z0 and Zdiff Planning

Two new tabs on thenhanced 'Layer Stack Edithave been implemented to enable the
creation of Impedance Templates to control the impedance of single ended signalsi@®Pla
and differential signals (Zdiff Planning);

Z0 Planning Tab

The 'Z0 Planning' tab is shown in the figure below:
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Impedance Template Section
This section of the dialog allows you to add, delete and rename templates. You can select the

current template from the drop down list. Note that the name of the impedance teniplkste w
displayed in red if the impedance template is illegal. This will be so in eithlee ébltowing

cases:

The impedance, width or spacing for one or more layers cannot be calculated
The calculated width is smaller than the minimum width allowed for the design

The layers that this applies to will not have values displayed in the spreadsheet, asnighewn i
following figure;

file://C:\Users\Doug\AppData\Local\Temp\~hh67FO. 12/15/201.



Introductior Page57 of 90

The OK button will be disabled if any templates are illegal. You can add, rename agd dele
templates

Template Solver Section

There are two options, 'Solve Current' and 'Solve All'. 'Solve Current' Calculates theyurrent
displayed template, taking into account any changes that have been made. The 'Width', ' Z0' and
'Velocity' values are updated in the spreadsheet, as appropriate. 'Solve All' eslalllat

templates, taking into account any changes that have been made.

If you change the layer stack in the 'Layer Stack' tab, you are prompted to update the impedance
templates when you select the 'Solve' option.

Spreadsheet Section

The spreadsheet displays the 'Width', 'Z0" and 'Velocity' values for each conductor layer in the
layer stack. You will typically define an impedance template in one of two ways:

Specify width values and calculate the impedance:

Specify impedance values and calculate the width:
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When an impedance template is first created, the 'Width' value is typically lsetAll'tlevel to

be the board level value of net width attribute. If you select the 'Calculate Templiate' opt
without making any other changes, impedance values will be calculated using this width value.
However, if you explicitly type in a target impedance value, the default width value is ignored:

In either mode, 'Velocity' values are calculated and displayed, these values cannagbkd.cha
You can specify the required width or impedance at two levels:

Values set at 'All' level apply to all layers that don't have an explicit value shovais s
the figures above

file://C:\Users\Doug\AppData\Local\Temp\~hh67FO. 12/15/201.



Introductior Page58 of 90

Values set on a particular layer are used to calculate the values for thatnligyer

Note that it is also possible to specify both the width and impedance values. In this case, no
values are calculated.

Zdiff Planning Tab

This tab allows you to define the values required to control the impedance of differandial pa

file://C:\Users\Doug\AppData\Local\Temp\~hh67FO. 12/15/201.



Introductior Page6C of 90

The tab works in a similar way as the 'Z0 Planning' tab, described above, with the exception that
the information in the spreadsheet is different.

User editable values.
There are three user editable values in the 'Zdiff Planning' tab, 'Width', 'Spacing' and
'Z_diff' (differential impedance). In general, you must specify two out of the three vahtes

the third value will be calculated. As with 'Z0 Planning tab’, default values can beespatifi
the 'All' level, and explicit values set on individual layers.

If you specify fewer than two values for any layer, the third value will not be calculated
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The following result values are calculated, and are not editable by the user:
Z_odd - Odd mode impedance
Z_even - Even mode impedance
Z_common - Common mode impedance
v_diff - Differential velocity
v_odd - Odd mode velocity
V_even - Even mode velocity
v_common - Common mode velocity
Applying templates to design items

Once an impedance template has been defined, it can be set on a design item in one of the
following ways:

Using the 'Impedance Template' column in the 'Constraint Manager' spreadsheet. This is in
the 'Impedance’ tab by default.
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Using the 'Edit', 'Set Impedance Template' option in the 'Constraint Manager'

Using the 'Set Impedance Template' on the tree view context menu in the 'Constraint
Manager'
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Using the 'Set Impedance Template' option of the 'Routing’ menu in 'Physical Editor'
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When an impedance template has been set on an item, the spacings and widths are copied onto
the target item, as appropriate, and the router will use these values to ensheeriwgtired
impedance values are achieved. In addition, impedance templates can be set lalyarchic
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Improved Impedance Control

An enhanced 'Layer Stack Edithas been implemented and new functions to control impedance
have been incorporated into the dialog. It is now much easier to set the width and spacings in
order to achieve target impedance values for single ended nets and differerstial pair

Controlling the impedance of electrical nets and differential pairs can now be done using
impedance templates. An impedance template can be defined in the new 'Lay&ditatand

allows you to control the widths and impedances to be used for any layer in the design. Once an
impedance template has been defined, it can be applied to different design items tdheontrol

routing widths.

The following options have been added to Constraint Manager for impedance templates:

A new 'Edit -> Set Impedance Template' menu option is available, and there is a new 'Set
Impedance Template' option on the tree view context menu;
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Lengthening Improvements

The lengthener has been enhanced so that lengthening blocks can make space for themselves.
This is available during both interactive and automatic lengthening operations and is cdnfigure
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on the 'High Speed' tab of the 'Routing Setup’ dialog. The lengthener has also been enhanced so
that it is possible to lengthen the ends of Trunks in order to meet skew between the twofhalves
a Differential Pair.

In addition, "Trombone Style Lengthening' has been introduced;
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Control of Tree View Selection in Constraint
Manager
A new 'Select new items' option has been added to the 'General' tab of the 'Options' dialog. This

option allows you to specify which options are selected in the tree view when a new item is
created in the tree view.
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If the 'Select new items' option is selected, the focus changes to the new item

If the 'Select new items' option is deselected, the focus does not change, i.e. the originally
selected items remain selected after the new item is created

Enhanced Copy and Paste

It is now possible to copy and paste information between the 'Constraint Manager' spreadsheet
and external spreadsheet applications.

Information copied into the Windows paste buffer from an external application can be pasted
into the 'Constraint Manager' spreadsheet;

Information copied into the Windows paste buffer from the '‘Constraint Manager' spreadsheet
be pasted into an external application;
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Note that it is not possible to copy and paste the cell headers, or the names of the design item

Via Count Information

A 'Max Pin Pair Vias' constraint has been added along with a matching result.
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The constraint can be set for Net Classes, Buses, Differential Pairs, $&eps@nd Electrical
Nets. Also a delay constraint can be set on an electrical net, this applies t@yheeti@ken

each driver-receiver pair on the electrical net, unless a specific constiaibeéen set between a
pin pair. If it has, that constraint is applied instead.

Constraint hierarchy

The following figure shows the hierarchy for the new 'Max Pin Pair Vias' constraint;

Note, the most constraining value from any higher level applies, not the value set at the lowe
level.

Max pin pair vias on a pin pair

This constrains the maximum number of vias between the two pins in the pin pair. It can be set
on pin pairs consisting of any combination of component pins.

Max pin pair vias on an electrical net

When this constraint is set on an electrical net, it constrains the maximum numlazer af any
pin pair within the electrical net.
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Max pin pair vias on a differential pair

When this constraint is set on an differential pair, it constrains the maximum nunvies oh
any pin pair within either electrical net in the differential pair.

Max pin pair vias on a bus

When this constraint is set on a bus, it constrains the maximum number of vias on any pin pair in
any item (electrcial net or differential pair) within the bus.

Max pin pair vias on a skew group

When this constraint is set on a skew group, it constrains the maximum number of vias on any
pin pair in the skew group.

Max pin pair vias on an electrical net class

When this constraint is set on an electrical net class, it constrains the maxumibrar of vias
on any pin pair in any electrical net in the net class.

Max pin pair vias report
Selecting the 'Max Pin Pair Vias' report from the 'Utilities' menu will produepa@trsimilar to

the below for the selected design items. This lists the maximum via constraatfoselected
pin pair, as well as the number of vias in the design;
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Stop Simulation on Default Models

It is now possible to stop simulation on any design items that have one or more default buffer
models. This effects the following options;

Simulate Uncoupled
If any default buffer models are used, the simulation window will be displayed but no waveform

is shown. A message will be  displayed that shows which pins have default models. You can
assign models in the 'Data’ tab and display a waveform.
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Simulate Coupled
If any default buffer models are used, either in the target net or any of the aggresdbenet

simulation window will be displayed but no waveform is shown. A message will be displayed
that shows which pins have default models. You can assign models in the 'Data’ tab and display

a waveform.

Update Selected

If any of the electrical nets or differential pairs currently selected useltbtiffer models, no
results will be returned by the simulator and 'No result’ will be displayed in the spretadshe

This is configured in the hs_config.ini configuration file.
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Improved Model Selection Functions in
Scenario Editor

The following changes have been made to the 'Scenario Editor' to make it easier to change the
buffer models used in the scenario.

New Assign Pin/Model option
A new 'Assign Pin/Model' option has been added. This option allows you to select a buffer

model for a pin by selecting a device pin, and applying a model for that pin. It is not necessary to
remember the names of buffer models, and not necessary to browse through a list of buffer

models to find the model required.

file://C:\Users\Doug\AppData\Local\Temp\~hh67FO. 12/15/201.



Introductior Page7€ of 90

This option has been added to the toolbar (), the 'Edit' menu and the right mouse menu. A
button has also been added to the 'Model Information’ dialog.

Enhancements to the existing Model Selection dialog
The filter options on the existing 'Model Selection’ dialog have been improved. Options that

were previously only available using the ‘Advanced Filter' option are now shown on the main
'Model Selection' dialog.
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In addition, 'Assign Model' options have been added to allow the 'Model Selection’ dialog to be
displayed from the toolbar (), the 'Edit' menu and the right mouse menu.

Scenario Editor Enhancements

Several enhancements have been implemented to make Scenario Editor easier to run and use

Creating Empty Scenarios
In earlier releases, if you wanted to create an empty scenario, it was netessarthe 'Edit ->

New Scenario' menu option, or the 'New -> Scenario' context menu in the tree view, and then
select the 'Empty' option on the '‘Create Scenario’ dialog.
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You can now create an empty scenario directly by using the 'Scenario Editor' icon or menu
option.

Whether the scenario is empty or contains the currently selected design items depedmdk on w
item is currently selected in the tree view.

Supply nets in scenarios

All the supply nets (power and ground) in the current design are now added to each new scenario
you create.
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Alternatively, if there is no design data, or the design data has no supply nets, a standard set of
supply nets is added to the scenario automatically.
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Set Stimulus Option
A 'Set Stimulus' option has been added to 'Scenario Editor' to allow you to set the stimulus on

any drive-capable pin. This means that it is no longer necessary to return to 'ConstnaigeiMa
to set stimuli, making the setup of scenarios quicker and easier.

This option has been added to the toolbar (), to the 'Edit' menu and to the right mouse menu.
It is also available on the 'Pin' tab of the 'Model Information' dialog.

Drive Electrical Net Option

A 'Drive Electrical Net' option has been added to the right mouse menu in 'Scenario Editor'. This
option allows you to specify which drive-capable pin will be used as a driver when a simulation
is run. This means that it is no longer necessary to return to '‘Constraint Manager' yotspecif
driver, making the setup of scenarios quicker and easier.

Default Model Menu Option

A new 'Default Model' option has been added to the right mouse menu in 'Scenario Editor'. This
is the same as the 'Default Model' option on the 'Pin’ tab of the 'Model Information’ dialog.

Display Package Name

The 'Model Information’ dialog now has a 'Package Name' field on the '‘Component’ tab.
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Routing Strategy Dialog

There have been a number of new tools added to the list of ‘Operations’;
Pulltight
Equispace
Run Python Command

Unroute Errors Segments

Unroute Errors Segments and Isolated

Unroute Errors Node to Node

The 'Add Row' button now adds a row above the current selected step
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Target Dialog

The 'Target' dialog has been enhanced to allow 'User Selections' for targets;
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Routing Strategy Report - Hard Fails

The 'Routing Strategy Report' has been updated to identify the nets that have 'Hard Fails' on
them. A hard failure is a connection that, for some physical reason, is impossible to route .

Routing Consultant
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The following extra checks have been added to the 'Routing Consultant’;
Copper with no signal
Isolated Copper
Outer Templates marked as target for autorouting
Inner Templates not marked as target for autorouting
Invalid Differential Pair
Free Topology Differential Pair
Different Topologies on Differential Pair halves
Differential Pair with Branch
Route Width Checks Min<Width<opt<Max
Bond pads with no connection

'Item Explanation Reports' have been enhanced to enable easier location and resolution of
problems;

file://C:\Users\Doug\AppData\Local\Temp\~hh67FO. 12/15/201.



Introductior Page87 of 90

file://C:\Users\Doug\AppData\Local\Temp\~hh67FO. 12/15/201.



Introductior Page88 of 90

A 'Generate' button has been added to the 'Routing Consultant' in order to generate a routing
strategy. This means that the 'Analyze' button is always available allowing multiplefrthe
consultant in order to resolve problems with your design;
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Fan-out Generation Enhancements

New Fan-out tools have also been developed,;
Smart Fan-out (BGA))

Many of today's designs incorporate high pin count FPGA/BGA type components. Routing
completion for these is key to improving routing performance and completion. This tool
intelligently generates the Fan-out for such devices adapting the Fan-out pattern around
obstacles that might otherwise cause Fan-out generation to fail.

Escape Routing (BGA)
This tool helps to further improve completion for BGA/FPGA components by generation of
escape routing to a defined boundary from the Fan-outs. Working with Fan-outs already

generated on a FPGA/BGA type component this tool intelligently generates escarmgp taati
defined boundary of the device.
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