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Chapter 1. Getting Started

Installation

Backing up your files

If you already have DesignSpark PCB installed, please remember to back up all your libraries,
Technology files and any other data files before proceeding with the installation of the new version.
The installer should not overwrite any of your own named files, but it can re-install new copies of
our standard data files so if you have changed any of those files it is important to back them up first.
If you are uncertain, check the time/date stamp on the file but in any case, make a back-up.

Of course, backing up your data is important not only for the upgrade but also at regular intervals
during design.

Installation from a download link

A download link will be available to you on the DesignSpark website as soon as you start your
subscription. Click the link to download the installer executable. You can choose to keep a backup of
this file for future use. Any subsequent patches can be installed on top of this 'base’ setup once it is
completed.

Using Windows Explorer, find the executable in your Downloads folder and double-click it.
All other instructions should be followed until you click Finish to complete the installation.

The installation is the same for new and existing users alike. Existing users with versions prior to this
latest version can install the new software over an existing installation without deleting the old one
first.

Installing over existing DesignSpark software

If you already have an earlier version of DesignSpark PCB installed on your system and you wish to
install the new version into the same folder as the earlier one, please note that you will then end up
with both versions listed in the Windows Control Panel list of installed applications.

If you don’t want the earlier one to be listed in the Control Panel, you will need to un-install that
version before you install the new one. If you install the new software into the same folder as the
old version then try to un-install the old one, you will find that the new software will not run as the
un-install will have removed many or all of the program files.

If you wish to install and use the new version without removing the old one, you will need to install
the new version into a different folder. The two versions will then operate independently and either
can be un-installed without preventing the other from running.

Data Files Location

There is a step in the Setup installation wizard that asks you where you want to place data files (for
example, Libraries, Technology files, etc). The default is always to use the common documents
folder, “Users\Public\Documents\DesignSpark” on Windows 10 or 11 (or the local language
equivalents) if you are installing for All Users, or into your own Documents folder if installing for
current user only.
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Running DesignSpark PCB V11.0

Once installed, an icon will appear in the DesignSpark folder and on your
desktop. To start the program, double-click on the DesignSpark icon.

DesignSpark
PCB11.0
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Chapter 2. Subscription Models in DesignSpark PCB

New subscription Models Introduced

Welcome to the latest version of DesignSpark PCB. With this exciting release, not only are there
many new features to further improve your DesignSpark PCB system but we have also introduced
new subscription models.

New models have been introduced: Explorer, Creator and Engineer

Explorer is the free version with essential tools to create schematics, convert to PCB and generate a
Bill of Materials.

Creator is the paid version of Explorer with extra features to increase your productivity with
DesignSpark PCB.

Engineer is the paid version with a professional and comprehensive feature set for manufacturing

PCBs.

New Feature Descriptions

Within this document, features have been categorised to show the respective subscription model
they belong to. This is denoted in the chapter heading with :

Explorer, Creator & Engineer
If your product is not listed in heading for a particular feature, then it will not be available.

e  [f the heading shows Explorer, then the feature is available in Explorer, Creator and
Engineer.

e  |[f the feature is listed under Creator and Engineer, then it is available in Creator and
Engineer but not Explorer.

e [flisted only under Engineer, then the feature is available for this model only and not
Explorer or Creator.

You can upgrade to the next level of subscription at any time if you wish. Please see the DesignSpark
web site for further information.
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Chapter 3. New Features in DesignSpark PCB V11.0
(Explorer)

Highlight Net in a Project

Available in subscription package: Explorer, Creator, Engineer

If you are working on a design in a Project, then Highlight Net will highlight named (user-defined)
nets across all open designs from that Project so that you can easily see where that net is used. The
highlight will be visible when you swap to another page that uses the net.

Rename button on Component Values dialog

Available in subscription package: Explorer, Creator, Engineer

The Rename button on the Component Values dialog enables you to rename an attribute for all
Components in the design that use it. This is available for both Library Components and
Components in a design.

B Component Values O *
| TS
=S
Comp: ‘ | PCE Symbal: ‘ |
Firs ‘ | Fief Name: ‘ | [Aepb || Cear [ Keep open any modified Schematic sheets

Add..

Sheet Mame | Narme | Cornponent | Description | PCE Symbol | 2 Value R
Fsk c le Non-polarised... CAP 2.2nF
PsuU c2 € Capacitor | C0805 100nF
PsU o] lc Capacitor 0805 100nF
| |
Fsk PL1 5WP 5 way Pin Hea... 5
Fsk PL2 SWP 5 way Pin Hea... 5
psu R © (e | |
Fsk R2 R Resistar R Compenent Value *
mm R e
2 5 e i Name: |Package ‘ | ok I
Fsk U1 741500 4x 2ifp NAND  14DIL
Fsk u2 LM741 Op Amp aniL
Tao Same Camp
Expart to C5Y
Impart Fram CSY

By selecting the Value name in the column header, the Rename option becomes available. Selecting
this provides you with a Name dialog from which to type the new name.

The result is like this:
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S L

Sheet Name Mame Component Description PCB Symbol | £ | Value | R | Package

Fsk 1 £ Mon-polarised... CAP 2.2nF

PsU Q@ c Capacitor  C0B05 100nF [
PsU a c Capacitor  C0B05 100nF [
Fsk pLT swp 5 way Pin Hea... 5 [
Fsk pL2 swp 5 way Pin Hea... 5 [ ]
PSU REF1 ) Arrow R [ ]
Fsk R2 R Resistor R 20K [ ]
Fsk R1 R Resistor R 10 [ ]
Fsk U1 741500 4x2i/p NAND  14DIL
Fsk vz LM741 Op Amp &DIL DIL

Note, when used in the design and Values names are renamed, this is not reflected in the
component Library.

Add Component Bar shows Values

Available in subscription package: Explorer, Creator, Engineer

The Add Component Bar now displays values of the selected component in a list below the PCB and
SCM preview windows. This is in common with the Add Component and other similar dialogs.

Add Component x
[All Libraries] vl

6DIL {Pch} A
B5IL {Pch}

TSEG {Discrete}

&{Dsm}

8DIL{Pch}

85IL{Pck}

95IL{Pcb}

14 {Dsm}

14DIL {Pch}

145IL {Peb}

16 {Dsm} W

=]

R

oM

DIp ~

Value=7 Segment Display

Component Description on dialogs

Available in subscription package: Explorer, Creator, Engineer

The Description assigned within a Component is now displayed on various dialogs. This change
applies to Add Component, Change Component (from Properties) and Replace Component.
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Add Component

B Add Component X
Library: | discrete ~
LComponent: Eind... Add
Battery Check Stock... Cancel
EF‘ Datashest...
CP-5M i
o [ Filker
CR3 Apply
CP4
CP5 Clear
CPE
CT1
CT2
w1
D-Shd
CPDT Ref Mame: |DISPI
FUSE
FIISES ¥ | [ &dd ta Component Bin -~ 1
Desc 7SEG Display |
Ta 5 3D Package=
Allied_Mumber=
] A F = |
;] ] Height=
»—E ] e Manufacturer_MName=
7 c & Manufacturer_Part_Mumber=
’ % D,?i Other Part Humber=
— Q A RS Part Mumber=
4 E oM 3.8 Walue=7 Segment Display
Change Component
B Change Component *
Library: |AtmeIAlm |v |
Component: |AT91M55800A-33AU | Find...
New: [T 911558006, 33C) | Cancel

Description: |AT91 ARM Thumb microcontroller | |

Package: | aFP |

Mew: | EGA o |

Keep Local Values

Category=icrocontroller/aT 314R M
b fr=dtmel
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Replace Component

"' Replace Component

Replace This:
[Tt A TS IMS5800A-33AL) > |
Package: QFF -

| | Description: | AT91 ARM Thumb microcontroller |

PCE Symbal: | TOFPS0P2600% 2600-175M |

Replace With:

Library: 4000 -
Component: | 4000 w
Package: | DIL - |

Description: | 2% 3ifp NOR. + Inverter | |

PCB Symbal: | 14DIL |

Settings:
Apply to selection
Apply to all SCM sheets

[Jkeep Local Values

Cancel

Improved Toggle Layers dialog

Available in subscription package: Explorer, Creator, Engineer

The Toggle Layers dialog has been improved to make it more user-friendly.

The changes reflect the Design Technology dialog layout and use a grid to contain the different

toggles, this includes the Toggle Layer, Name and Layer/Side.

8 Layer Toggle Setup

Layer Visibility Rule

Layer(s): | Electrical ~ Gikscreen
Documentation

Side: Remove Assembly
Paste Mask

Index: Move Up Solder Mask

Board Outline

Move Down

Tf:;i‘: Name Layer(s) Visibility Rule - ew
7 SHOW_ALL  Documentation , Assembly Copy
2 HIDE_ALL Electrical , Silkscreen Delete
3

4

5

8

7

B

9

10

11

12 v

e | SHOW_ALL

Add
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Navigation
The New button is used to create a new row and will take the first available grid.

The Copy button will be enabled when the currently selected row (or cell within a row) contains
commands. When clicked, the currently selected row will be copied to the next empty (free) row
and will be selected.

The Delete button will be enabled when the currently selected row contains commands and is not
the first row. When clicked, the currently selected row will be deleted and the last row to have
commands will be selected.

The command list within the Layer Visibility grid section will be automatically filled with the
commands in the newly selected row and the other controls will be populated with the details of the
first layer rule in the list. If there are no commands in the newly selected row, then a new default
layer rule will be added to the list and their details populated in the relevant controls. This is now
ready to be edited.

This dialog shows all the available Toggle Layer commands and their, if any, Name down the left side
of the grid alongside a slot for specifying a command detailing the layer or layers to which each
should apply. The commands can be modified by typing directly into the cell or, alternatively,
constructed by using the set of controls at the bottom of the dialog.

Layer Visibility Rule Controls

This section consists of a list of layer rules shown on the right side and controls to create or edit a
layer rule on the left side. The list of layer rules make up a toggle layer command. The controls on
the left edit the currently selected (blue highlighted) rule in the list on the right.

Controls on the left side of this section will be enabled and disabled depending on the selection in
other controls. For example, you can only define a side when a Layer Type has been selected from
the Layer combination box.

Like the controls on the left, the list buttons will be enabled and disabled based on the content in
the list.

The Add button starts a new layer visibility rule and adds a default rule to the list on the
right. This is now ready to edit.

The Remove button deletes the currently selected rule in the list. It will then select the next
rule above (or below if nothing above) and automatically fill the controls on the left with
their new values.

The Move Up button moves the currently selected layer rule up one position.
The Move Down button moves the currently selected layer rule down one position.
Layers, Layer Type and Side

The set of controls provided at the bottom of the dialog allow a new Layer Toggle command to be
constructed or an existing Layer Toggle command to be edited.

The Layer combination box contains all the layer names and types in the current PCB design grouped
together by whether it is a layer name or layer type. A Layer must be selected to create a valid
toggle layer command and specifies what layer(s) the command is to act on.

As layer names can vary between designs it may be preferable to associate layers by characteristics
rather than their explicit names.
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Side provides the additional optional field which allow for more detailed control when a Layer Type
toggle is being created.

Omitting Side and just specifying a Layer Type implies ALL layers of that type regardless of where
they appear in the layer stack.

Index is available if the Side is selected as Inner. This will be a numeric value that refers to the Inner
layer in the sequence it appears (in the Inner Layers list). It might be a more suitable alternative
choice when specifying a specific inner layer (rather than all inner layers) to use a named layer
command instead.

Omitting the Index when specifying Inner implies ALL inner layers, so "Electrical Inner" will toggle all
the inner electrical layers.

The Layer Name, Layer Type and Side are defined in the Design Technology dialog.
Interactive Mitre/Fillet Any Angle in PCB

Available in subscription package: Explorer, Creator, Engineer

In PCB, you can now interactively add/edit Mitres and Fillets for track that are at any angle instead
of just right angles. To enable this option, use the Mitre/Fillet Any Angle switch on the Preferences
PCB Interaction dialog. With this option disabled, you can only mitre orthogonal corners.

Preferences

General Display Cross Probe Dual Screen  Interaction  Schematics Interaction  PCB Interaction  PCB Tre
General Design Clearance

Shape Segment Mode: | Orthogonal w o0l

Distance:
Rotation Step:

Meve Cursor when editing segments Display layers without prompt Componet Pusha

[[] Edit segment towards nearest end Auto-number Elec Layers in dropdowns Push Componert
Prompt for new Met name Mitre/Fillet Any Angle

Select Move Springback
i [ e L Com e .

Updated Change Layer and Track Layer dialogs

Available in subscription package: Explorer, Creator, Engineer

The Change Layer combo box is now a list and matches Change Style, it is a simple selection rather
than a drop down. This new style is used on Change Layer and Change Track Layer.

Track Layer *
Old Layer: |Top Copper | I ok I
Mew Layer: |ERIEE T NRaaat] Cancel

1 Top Copper
2 Gnd

3 Vo

4 Bottorn Copper

[ &pply To &1 Segments
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Chapter 4. New Features in DesignSpark PCB V11.0
(Creator)

Component Content Import From SnapEDA to DesignSpark

Available in subscription package: Creator, Engineer

A new collaboration between RS Components and SnapEDA brings you a dynamic interface from
where you can search parts and download them directly into your DesignSpark designs and library.

From the View menu, Dockable Bars> you can select the Component Search option. You can also
select this option by right clicking on the DesignSpark framework and selecting Component Search
from the menu.

Prerequisites

You must have a SnapEDA account in order to download searched contents using this facility. Go to
the SnapEDA web site to create yourself an account. You only need to do this once. Without an
account, you can search and view content but not download it without the login.

Running the Component Searcher
Once enabled, this will display a browser window, ready for searching.

Use the Log In button to access your login details page for the SnapEDA web site. You must have a
login to download library content from this web site. You should enter your details for the first time
of use, then these will be remembered for subsequent use. You can search and view content but not
download it without the login.

Once logged in, type your required part name into the Search field and press <Enter>:

Component Search x
‘USh type-c Search L
Ty,
VEUS il
INSTRUMENTS  1pg65082ABZQZR pLS 3
by Texas Instruments Data available 4
USB Type-C™ and USB PD Controller CLtz
Power Switch and High-Speed Multiplexer
GO g 1
Sl ng,a,?,le
Manufacturer Image Part Package Description Data Available
GC I V«i USB4515-GF-A Custam Type C USE Charging Connector
S  1Pses9BTDDHRS USB Type-C™ and USB PD

i TEXas
INSTRUMENTS

D
VALCON

’ HR VQFN-56 controller with integrated power
switches

CSP-USC16-TR Valcon USB Type
C surface Mount PCB Socket -

", CSP-USC16-TR Custom

| B | > | Page: 2620 Products Found . AddtoDesign | | Add to Library
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You will be presented with a list of found results, or a warning message if it doesn’t find any.

Once items are found based on your search criteria, the results window will display an image of the
manufacturer for each item, an image of the item plus icons for the Part Datasheet, Schematic
Symbol and PCB Footprint if these are available as downloads in DesignSpark format.

By selecting any of the orange icons to the right side of the results will display a quick preview of the

item.
GCT Vu. USB4515-GF-A Custom Type C USB Charging Connector
At this point, they have not been downloaded into the DesignSpark environment.

If you select the Preview button, this will download the Part data and display it in the Preview
windows in the Component Search Bar.

—
VIEUS o 3
vailable |
Cel >‘é
CLZ 5’% :
Gpo 2]
SHIELP .8.9%.14d@
Data Available
nectar
power
3 Type
et -

Add to Desighn Add to Library

Preview Windows

After the Preview button has been used, the symbol and Footprint will be displayed in the Preview
windows to the right side of the dialog. Once displayed, you can drag and drop the symbol into the
design, or you can use the Add To Design button.

Add To Library

Use this button to add the downloaded the Component, Schematic Symbol and PCB Footprint into
your own local DesignSpark library. Doing this means that you can also edit the symbol or footprint if
you wish to refine it to suit your own needs. Remember also, these library items can be used on
another design without having to download them again, whether you modify them or not.
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The downloaded library contents will be placed in a newly created library named
DownloadedLibrary under your Library folder.

Add to Design

Use this button to add the downloaded Component into your design. This will place the Component
at the end of your cursor in the design ready for placement plus the relevant symbol depending
which editor you are currently using; Schematic or PCB. Another way to add the symbol is to select it
in the preview window, then simply drag and drop it into your design.

Drag and Drop .dsl Files using the Import To Library Feature

Available in subscription package: Creator, Engineer

From the Windows Explorer, you can drag a library file created in an external content resource, such
as Samacsys, PCB Libraries or SnapEDA with the extension .dsl onto the Library Manager where it
will open the Import To Library dialog.

The Import To Library dialog will be run for the same .dsl file for each instance of the library type
required, so for the Component, Symbol or Footprint.

Note, this feature is not available for Explorer, the Add button on the Library Manager must be used
in this version of the product.

Import To Library

Type Name ltern Date Date in Lib Status | OK |
File Ch\UsershLibraries\STM32F103VCH6G.epl
PCB symbol | BGAT00CB0P10X10_1000X1000X170 24-10-2022 14:05:02

Colours..

Add Contents To These Libraries:
Components: e
PCE Symbols: User w

SCM Symbiols:
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Rules for Colouring Components

Available in subscription package: Creator, Engineer

A Component Colours tab is available in both the Design Technology dialog and Colours dialog to
allow settings for over-riding the colours used to draw Component shapes and/or text.

Match components by wildcard on chosen property/attribute and specify colours to be used for
matching components by side/layer. This can be used for things like producing a colour-coded

assembly drawing, highlighting components with an ‘obsolete’ value, etc.

The Design Technology dialog reflects the same colours as the Colours dialog:

17 Display
Layers and Layer Spans = Settings and Highlights MNets  Met Classes
Enabled | Value Name Match |Type | Layer | Swap Layer | Colour
Yes [Reference Mame] T All [All] Yes
Yes [Reference Name] | R* Al AN Yes ]

Using the Add button displays the Component Colour dialog:

Campanent Colour *

Settings
Enabled
Applies To: |AII

Layer: | 1]

Include Swiap Laper

Colour: | I | - |
Iatch Criteria
Walue Mame: |[Heference Mare] w |

Matches: | c* |

Cancel

Applies To: is used to select the item the colour applies to, choose All, Shape or Text.

B " Design Technology X
Pad Styles Text Styles Line Styles Hatch Styles Track Styles ayers ayer Types Layer Spans Mets
Net Classes Value Names Spacings Rules Comp Rules Variants Wire Lengths
Enabled |Value Name Match |Type | Layer | Swap Layer | Colour | Add...
Yes [Reference Mame] | C* All [Al] Yes Edit...
Ves |[ReferenceName] |R* Al [AN] | Ves ]
Delete

Layer: choose the layer that the colour is applied to. This can be any layer in the design.

Include Swap Layer will automatically do the same colouring on the equivalent layer on the bottom
side as you've set on the top. When set to No, the colour you've defined will only apply to the layer

you have chosen
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Colour: choose the alternative colour required for the item.

Match Criteria: match based on a Value Name, for example [Reference Name]. The Matches: can be
specific names or wildcard names.

New Design Rule Checks

DRC for Undrilled Pads

Available in subscription package: Creator, Engineer

The new Undrilled Pads check in the DRC dialog looks for through-board pads (on layer [All]) that
use a pad style with no drill hole. This avoids the mistakes where pads have not been specified for
drilling and the final manufactured PCB has no drills or plating when required. This check is highly
recommended on all boards that have any plated-through holes.

Design Rule Check

Spacing
Tracks
Pads + Viaz
Shapes
Text

Board

Dillz

Components

[ hets
[ Met Completion
[ Dangling Tracks
[ Track Lengths
[1'with No Comps
[ 0n Mo Cornect Pins
[ Single Pin

Checking Sets

Mormal | Load

Save

[ Manufacturing
[ &cid Traps
[] Companent &rea
[] Comparnent Height
[ Comparent Names
[ Copper Shape Yerification
[] Copper Text Outside Board
[ Cill Breakout
[ Drill Backoff
[ Irwer Tracks on Unplated Pads
[ Min &rewlar Ring
Only ‘where Track Exists
[ Min Crill Hole Size
[ Min Paste Size
[ Min Solder Mask width
[ Min Solder Mask To Track
[ Min Test Size
[ Min Track Meck Length
[ Min Track width
[ Mirrored Text

Sign-off Load Save

Silkscreen Overlap

Checking Againzt

[J5hapes [ Board

[ Text [JPads
[vias
[ Free Pads
[ Text

[ Modified Pour &reas
[ Routing Areas

[ 5tub Vias

[ Test Land Separation
[ Test Land Size

[] Test Land Under Component
[] Test Land Urreachable
|| Unplated Vias

[ Unpoured Areas
[1'ias In Pads

[ia to SMD Pad
[wires

[] Other Checks
[ Integrity Check.
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DRC for Via to SMD Pad distance

Available in subscription package: Creator, Engineer

There is a new check in DRC that looks for a minimum distance from a Via to an SMD Pad on the
same net. This means you can set a value that is acceptable by the manufacturer to ensure that

solder bridges don’t exist.

‘4—»
|| =ingle Fin LI Min solder Mask 1 0 | rack L_J UNamea | nrougn aos
[ Min Test Size [ Unplated Vias
[ Min Track Neck Length [ Unpoured Areas
[ Min Track Wwidth [ ias In Pads
[wires

Available in subscription package: Creator, Engineer

To use this option, it has to be enabled and a value defined on the Rules tab of the Design

Technology dialog. This value specifies the distance from the SMD pad edge to the pad edge of the

via.

Design Technology

Pad Styles Text Styles Line Styles
Net Classes Value Names Spacings

Power Planes

Default> R

Prefer Orthogonal Spokes w
Isclation Gap: 0.2540
Spoke Width: 0.2540
MNumber of Spokes: 4 -

2 e
00
08

Minimum Spokes:

Pads and Drills
Drill Spacing:

Min Annular Ring:

Min Paste Size:

Min Via Annular Ring:

Min Hole Size: 0.0000

Min Via Hole Size: 0.0000
Viato SMD Pad: [0.0000 ||
Tracks

Minimum Track Width:

Min Meck /Fatten Length:

Hatch Styles Track Styles Layers
Rules Comp Rules Con

Component Height Checks
O Top 0.000
[ Bottom 0.000

Value Mame:  |Height

Component to Component Spacing

Top Side: 0.000
Bottom Side: 0.000
Boards

=
=
=]
=]

Board Spacing:

Parel to Board: 0.000
Test Land Checks

Minimum Pad Width: 2540
Minimum Separation: £.350
Probe Side: Bottom

Acid Trap Checks

Minimum Allowed Angle: 50.00
Minimum Allowed Gap: 1.270

Pad Style Exceptions
[ Mimor with Component



20 DesignSpark PCB V11.0 Update Notes

DRC to use Track Spacings for Teardrops

Available in subscription package: Creator, Engineer

A new check box on Spacings page of Design Technology dialog instructs the program to use the
spacings defined for tracks when dealing with teardrops. This is used instead of the default setting
which is to use the Copper shape spacings.

The pouring will use the Shape to Shape spacing, like this if not checked:

Pad Styles Text Styles Line Styles Hatch Styles Track Styles Layers Layer

Spacings Rules Comp Rules Comp Ca

Tracks Pads Vias Shapes Text

Tracks 02032 02032 02032 01000 02032

Pads 02032 02032 02032 05000 02032

Viss 02032 02032 02032 __ 05000 0203

) | Shapes o000 05000 05000 | o.sooo|  0.20m2
Text 0202 02032 02032 02032 02032

Board 06350 06350 06350 06350 0.6350

The result will look like this:

If the Use Track spacing for Teardrops check box is selected, it will use the Shape to Track spacing
instead:

Pad Styles Text Styles Line Styles Hatch Styles Track Styles Layers Layer
Spacings Rules Comp Rules Comp Ca

Shapes
0.1000

Rule Level
® Desiagn (O Net Match | Stop at first Net Match

[ Check Against Same Net
[ Use Board Certreline

| [] Use Track spacings for Teardrops
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In this example, the Shape to Track spacing is larger but equally, it could well be smaller.

r—( - I

Available in subscription package: Creator, Engineer

Resize Shape

The ability has been added to grow or shrink Area, Board, Copper or Doc shapes using the Resize
Shape command.

This flexible new option enables you to select a Shape, the board outline for example, copy it,
change its Type to a Copper Pour Area and then shrink it by a set value. An exact copy of the board
outline will then be made but slightly smaller. This is shown in the example below:

]

To use this option, select the shape and right click, select Resize Shape from the context menu.

Resize Shape *

Grow shape by: |-1.DDDD | I K. I

Cancel

Type in the value required. A negative value using the minus — sign will shrink the shape. A positive
value (with no minus sign) will grow the shape by the value typed. This will use the current design
units as displayed in the bottom right-hand corner of the Status bar.

This option can be used in the Schematic design and symbol editors too.
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Add Component - List of Recent items

Available in subscription package: Creator, Engineer

The Add Component dialog now has the ability to remember the most recent components you have
added to your designs. It will present those as an easily accessible list when you select [Recent] from
the library list in the Add Component dialog:

B Add Component

Library: | [Recent] |

Comporent: 40648 {Opamps}

T C1165 {InfineonT C116x}
|48 44PLCA4IR 3 {Innovasic)
MCF5206e {Coldfire}

ATAACAAR PR T Tl 17

The same list is available in the Add Component Bar when you choose [Recent] from the top of the
library list:

Add Component

[Recent]

TC1165 {InfineonTC116x}
1AZXAAPLCAIRS {Innovasic}
MCF3206e { Coldfire}
AT24C32D-55HM-B {Atmel2}
ADSP-2184N-CA [ADSP}
RF4432Pro {User}

The [Recent] list is also available in the Change Component dialog accessed from Component
Properties.

Each component you add or use from any of these locations will be automatically added to the top
of this list, so you will always see your most recently added or used components right at the top.

The operation of this feature is controlled by settings on the Interaction tab of the Preferences
dialog.

Preferences

General Display Cross Probe Dual Screen  Interaction  Schematics Interaction  PCB Interac

General Interaction Goto Bar

Add Component keeps Library style sizes Dout

Add Component remembers Recent items [ Goto
Add Component dialog defautts to showing Recent items O Auto
Maximum rumber of recent tems to remember: ’3[)—‘ Drag

Esc in Add Component retums to dialog

Mous
[ Dont ask about moving Fixed tems (never move them)
Allow Nudge of selected items
Select actions recorded in Undao history .
Join Ope
[ Cancel in Add retums to Select Mode
Jain Tole

These allow you to enable/disable the whole ‘recent items’ feature, control how many items are to
be remembered (the default is 30) and to specify whether to always display the [Recent] list when
you open the Add Component dialog.
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You may find it useful to use the Add Component dialog and bar together like this: in Preferences,
Interaction, uncheck the box for showing recent items on entering the Add Component dialog. This
allows you to use the dialog as before, browsing different libraries or using Find to locate items. On
the Add Component Bar, set the library name to [Recent] to see your recently added items.

Now your recent items are available to drag into your design from the Add Component Bar, but if
you want to add a component that you haven’t recently accessed then open the Add Component
dialog to find it. When you add that to your design it will automatically appear at the top of the
Recent list in the dockable bar so it is readily accessible next time you want it.

IDF Export — New Output Options

Available in subscription package: Creator, Engineer

Remove illegal characters from Component Names

Include/Exclude Component Values

There are two new options in IDF export dialog:
Remove illegal characters from Component Names

Include (Exclude) Component Values

Export IDF %
File Marnes . .
Board File: |C:\Users\Documents\ExampIes'\EF‘F‘.idb | Erowse...

Cancel
Library File: |C:\Users\Documents\Examples'\EF’F‘.idI | Browse...

[ Adways Qutput ta Same Falder

Board Thickness | 0.000

Component Outline Layer Type: | -

[[] Reverse Ratatian for Mirared Campanents

Allow Spaces in File Names
Output Type

Include Yias in Output @ Neural IDF
eulral
[JInclude Unplaced Components . .
|:> () DesianSpark Mechanical

[1Remove llegal Characters From Component Mames

Include Component ' alues Units
Usge Design Units

Lmimlab i adm

Remove lllegal Characters From Component Names - check this box to remove characters that are
illegal in Component names for some programs, such as Inventor 3D. They will be replaced with an
underscore. These characters include: \, /, :, *, ?, ", &gt;, &lt;, |

Note: The IDF export option already did this for Version 3.0 formats but this new option lets you
switch it off if required.

Include Component Values - check this box to includes Component Values in the output file. This
can only be for Version 3.0 formats.
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Exclude Off Board Items option for 3D View

Available in subscription package: Creator, Engineer

There is a new check box on the Edit menu, 3D Settings dialog called Exclude off-board items. When
selected, this will prevent components and other items that are not entirely within a board outline
will be excluded from the view.

This can help for example if you have a standard drawing outline with title blocks, checking this box
will exclude those portions that are not on a board.

3D View Settings X

Colours  Settings

Sizes Units

Board (Substrate) Thickness: | 1.000 Units on this dislog:
Layer Drawing Thickness: 0,100 mm e

Gap For Exploded View:

Options

[ Exploded View of Layer Stack
Indude Areas In Picture

Overlapping Boards As Cutouts [ Drill Holes Only driled-out
Use TrueType Fonts Indude Via Drills
[ erint with white background

[ ]Exdude off-board items

Component Outline Layer Type: | e |

Navigate to Folder feature in Document Properties dialog

Available in subscription package: Creator, Engineer

Two small [...] buttons have been added to the Document Properties dialog on the File menu,
alongside the Path name of the design/project and the Technology file.

Selecting these will open the corresponding folder in Windows File Explorer.

Document Properties x

Summary  Statistics

Application:  |DesignSpark

Path: |C:'-.Users'-.Documents'-.Examples'-.interface.pcb

Technology: |c “demoexam \DEFALLT PTF

Keywords: |

|
|
Authar: | |
|

Comments: |
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Cancel Move After Paste

Available in subscription package: Creator, Engineer

There is a new option on the context menu called Cancel Move.

Cancel Esc

Cancel Move

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

Brtata M- Ctan L

This can be used when an item is copied and after paste. This will cancel the move of the item and
release it back in its original position.

If a section of design is cut from one design and pasted to another, the offset is not preserved. That
means that if the original section has been critically positioned, the pasted section must be manually
repositioned to the required location without the ability to use properties and type in exact co-
ordinates. The Cancel Move option allows the original position to be preserved.

If the item is copied using Duplicate instead of Copy, the menu entry is still present but only while
the item is on the cursor and dynamic, it disappears once the item is placed.

Enhancements to the Goto Bar

Available in subscription package: Creator, Engineer

Goto Text

A Text search has been added to the Goto Bar, this can find all ‘free’ Text and Values text in your
current design.

Goto x
Goto ‘type’ Text v
Wishay Type text to find here

COMM3
fabrication
RZ2E

Vb Recent Search list

Choose Text in the Goto Bar as the ‘type’ and enter the text to find in the box. As you search for
different text items in your design, the searched list will be populated. This can be refined using the
Delete Search option from the context menu on the selected text string.

Note, to find Component Names, like, R1, C1 etc. choose Values Text.

New options on the context menu are available for Goto Text.
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Floating
Goto Docking
Text Tabbed Document
Wishay Auto Hide
CONN3 Hide
fabirication P ——
R2E elect Found Item
M Flash Found Item

This option can also be used to search for Values by selecting Find Values Matching Text from the

context.

Auto Zoom On Found ltem

Centre View On Found Item

Highlight Items From Design Selection
Define Filter...

Refresh Find List

Select All Find [tems

Select All Visible Find Items

Deselect

Remove Highlight

Goto XY...

Find Values Matching Text

Delete Search
Delete All Searches
Find Exact Text

Context menu commands

Delete Search - Deletes the selected search from the list.
Delete All Searches - Deletes all previous searches from the list.
Find Exact Text - Only text matching the exact search string will be found.

Find Values Matching Text - Use this to find items with Values containing text matching the

search string.

Highlight Items in GoTo Bar

Available in subscription package: Creator, Engineer

There is a new option on Goto Bar context menu called Highlight Items From Design Selection.

If you select items in the design, they will be highlighted in the Goto Bar (if it is pinned). It will
highlight the relevant item e.g. if you select a Component and have Nets select in the Goto Bar, it

will highlight the component net(s).
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Goto x
Compaonent w
Floating
PL1 Docking

FL2 Tabbed Document

Q Q o Q6 pAq Q5 S; Auto Hide
03 Hide
N\

N 04
o5 Select Found Item
EE Flash Found ltem
R1 Auto Zoom On Found Item
Rz Centre View On Found Item
R3
R4 . Highlight Items From Design Selection
A Define Filter...

o) RE
R7 Refresh Find List
[ REA e i B

Plotting & Printing - Move plots up and down in the Plot List

Available in subscription package: Creator, Engineer

There are two new buttons on the Plotting & Printing dialog available from the Output menu -
Move Up and Move Down. These buttons allow you to reorder plots in the list, to sort them by type
(Gerber etc.) for example.

%?erbgflkDgll Data - [Through Hole] Output Layers Settings Posttion
op Silk Screen
% Settings for plot: Top Electrical
[] Top Blectrical (Paste)
[/] Bottom Electrical Scals:
[]Bottom Electrical (Resist) .
[] Bottom Blectrical (Paste) Plat From: |3'12250 | |2_4_.-"1DD |
[] Drill Ident Drawing - [Through Hole]
[Z]NC Dril Data - [Through Hole] Plot To: lsos00 | [s2¢m0 |
OffcetBy:  [1480925 | [1461125 | linches
Extents
(® Whole Design () Cumrentt View [JRotate By 30 [] Mimor
(O) Board Outline () Custom
Paosition
Fi Plot Plot wil FIT
Move Up Move Down

Library Manager Report

Mark Missing Symbols & Only Show Errors

Available in subscription package: Creator, Engineer
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There are two new settings in Library report dialog - Mark Missing Symbols and Only Show Errors.
This report is available from within the Library Manager on the Symbol and Component tabs.

Library Report *
Items to indude

(®) All items
(O only selected items

Libraries to process
(®) All libraries
(O only current library

Settings
[ check across libraries to find duplicate items

Show full folder names for libraries
[IMark Missing Symbols
[Jonly Show Errors

Mark Missing Symbols, will add the word, ‘Missing’, to the report if the symbol can’t be
found.

Only Show Errors, only reports missing symbols and reports where a symbol is defined, but
can't be found in an accessible library.

Track Editing - Finish Track on Start Pad not allowed

Available in subscription package: Creator, Engineer

You can no longer finish a track when the track still inside the pad that it starts on. There are no
practical situations where a track ever needs to start and finish within the same pad area, so the
editing function has been tightened up to avoid this. Generally speaking, these are called dangling
tracks and should be avoided.

If you have created this situation on existing designs, they can be detected using the Design Rules
Check option and subsequently resolved by manually editing the offending track. Use 'Next' from
the context menu to select buried track (key <N>) or hold <Alt> when left clicking.

Add Teardrop to Selected Pad only

Available in subscription package: Creator, Engineer

If you have a pad selected, you can use the new option to Apply Teardrop to Selected Pad.

Al wnnne Uk

Enable Nudge

u S £ Fixltem
Rotate One Step R
Rotate Step Back Alt=R
5 Rotate By

Flip F

-
. . B Duplicate D
g Replicate... .
Group 3
Apply Teardrops to Selected Pads | / U 6

Net Nl

m
N

B pacte Ctri=V
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The result will look like this:

Uus

A

Likewise, once the teardrop is added, you can select the pad and remove the teardrop using the

Remove Teardrop from Selected Pad option.
BOM Composer

For Creator and Engineer users, the BOM Composer feature is available on the Output menu and is
designed to simplify the task of producing the Bill Of Materials ("BOM") you need as part of your
production documentation. Using example templates, a built-in default setup, or building your own
template from scratch, the whole process is quick and easy. What's more, you can immediately see
the effect of each change you make to the template, right in front of you on the screen.

The features below are new to version 11.0:

BOM Timestamp

Available in subscription package: Creator, Engineer

You can now add a timestamp to the BOM filename to make it unique.

BOM Composer x
ill of Materials o= 18-=] (i3 C| & = ‘g? =] -
Sections: Columns: Group By: Sort By:
[MICs - | |EA Component -/ |[]Component [#]Mames s Generate from PCB Collate by ref name
[]Capacitors [ Value []value [] Component [ Generate from SCM/PR] Collate using name-range
[“]Diodes v Z|Names_ v :|Names_ [ value ) Separate Top and Bottom Sub-total sections
Z|C0n.nechnrs x ] Quantity x [ ]Quantity []Quantity Separate each Variant Indude standard header
[/|Resistors [“]Cost []Cost []Cost
Transistors N N [Jindude scm/PcB-only []Extra header
[] Assodiated Parts [ wirite csv Show Tooltips
[] Others v v [] Timestamp in filename Auto Save BOM
[CFiter:
Apply Clear
[single Variant: | <Current Variants
Cost Precision: |2 =
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BOM Cost Precision

Available in subscription package: Creator, Engineer

You can now change the precision of the component cost.

BOM Composer

ill of Materials +| @3 (il 3 C & =l ‘n@ =]
Sections: Columns: Group By: Sort By:

[~]1Cs =+ | [ Component | |l component [ANames ~ Generate from PCB
[] Capacitors [ value [ value []Companent [ Generate from SCM/PRI
[~]Diodes v | |[Names » | | JNames [ value v Separate Top and Bottom
[/] Cannectors [] Quantity []Quantity []Quantity = T iy
[|Resistors X []Cost X []Cost []Cost Iega;a 5::1 C;”aT
[ Transistors A A deds PCB-only
[/ Associated Parts [write csv
[~]Cthers d hd [ Timestamp in filename

[IFitter:

BOM Multi-select Value Names

Available in subscription package: Creator, Engineer

[ single variant:

Collate by ref name
Collate using name-range
Sub-total sections
Indude standard header
[JExtra header

Show Tooltips

Auto Save BOM

Clear

Apply

<Current Variant>

=

Cost Predision: |2 -

When setting up the Values column, you can now select and add multiple Value names using the
Shift and Ctrl keys.

Bill of Materials W U——I ] [&-dlr=" A |

Sections: Colum| e |

[]ics +|[ce e Generate from PCB Collate
| |Icapacitors ™ Component Values |kt [ Generate from SCM/PR3 Collate

[“]Diodes o |[na M Separate Top and Bottom Sub-tot

[ Connectors (|4 caption - = = dude

||Resistors |Ca Y bra h

[ Transistors ~ | Value I 5

[#]Assodiated Parts = poc

[]others i Values i

Eyvrnb

Report Written:
Project Path:
Design Path:
Design Title:
Created:

| ast SAaved:

Bill Of Materials

Mond
C:\UY
C:\K

Settings Alignment
[ Enabled ® 00O Append... |0 items
Specify % width
O=use style sheet
OK Cancel

20/077202Z ToTaEy
25/07/2072 11:21:47

Manufacturer_Mame

Manufacturer_Part_Mumber
Other Part Mumber
RS Part Number

HﬁrlinkDS
!

poiy
i
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Enhanced Start Page

Available in subscription package: Creator, Engineer

As an addition to Creator (it is already available in Engineer), there is a more enhanced Start page
where more information is displayed about DesignSpark. The information is automatically taken off
the DesignSpark web site.

2y reipsU.prj | B RRIPSU.pco 81 Start Page - x

Projects Listed below are some of the most commonly used application features, collected together here

10 get you meving aleng with your DesignSpark application.
B reipsupy

Working with Designs
B shield_Motor.

E Arduine Nano2.pij
B chipkim Max32.prj 24-5
B GR-Kurumi.pij 2

Use File|New to creste a new Schematic drawing, PCE design or Project file, As you start
werking with files, recently opened Designs and Prejects will appear in the Recent Files

section of this page, where they will be listed in the order they were last accessed (most
recent file nearest the top).

Controlling how your application works

Designs

B shicid_Motor REV3c.peb 22
B Arduino Nano2.peb 2

The Preferences dialog, accessed using Settings|Preferences, allows you to view of change
many program settings that control the eperation of various options within the application.

Managing your Libraries
The Librery Manager dialeg, accessed from File|Librarics, is used to manage which library files

you want to use, the arder in which the library folders are searched, and to access the
individual elements within these libraries.

Where to find more information

The application comes with a comprehensive Help file which gives you detailed information
about each topic or feature, Press F1 at any time to access the right help page for the dialeg
or action yeu are currently werking with.

You can alsa find help on many of the commaon processes and topics in your Users Guide,
which gives you @ general overview of the features and functions used throughout the design
cycle. You can find a PDF copy of your Users Guide on the Help menu under Manuals.

This page can be disabled or enabled using the Settings, Preferences dialog under Startup.

Preferences
General Display Cross Probe Dual Screen  Interaction  Schematics Interaction
General Reports
Security Copies After: minutes | Location... Header...
Design Backups: versions | Location... [ View Ret
All Repor
Min work time between backups: seconds
Write Re
Idle time before stopping work: IEI seconds
Reports
Number of Undo Levels: 100 w
Recently Used Files: Save fs
Copy Associ
Enable Sounds No
Document Mame First in Window Caption
[JCpen From Explorer Opens New Instance of &pplication Ovenwrite
[J'Workbook Tabs at Top BoardMaker
[“] Check For Duplicates on Save to Library Settings..
Use "Recent Files' version of File Open dialog
CSV Separat
Startup |:|
[ Show Start Page File Extensions
HveComtent Reopen Previously Open Files
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Improved Open Files Dialog

Available in subscription package: Creator, Engineer

As an addition to Creator (it is already available in Engineer), the File Open dialog that provides
access to recent Projects, Designs and Library items has been added. This can also be optionally
changed back to the standard Open dialog using Preferences if required (see below).

B Open X

() Projects (@) Designe () Library

% Blockl.sch 03/07/2020 01:25:45 P
C:\Ugers\PublichD ocumentshE samples
CPP.pcb 29/07/2020 08:37.06 &

C:\Uzers\PublichD ocurmentshE xamples
Controller.pcbh 23/07/2020 08:37.05 &
C:5Ugers\PublichD ocumentshE samples
6;‘5'3;- div.sch 03/07/2020 01:25:46 P

C:\Ugers\PublichD ocumentshE samples

o= BE BE

% divsasas.pch 04/10/2013 01:30:21 P

L C:WJzershPublichD ocumentshE samples

s cop.och 27/09/2M9 036216 F ¥
Browse... Cancel

By using the Ctrl key, you can select or deselect more than one file at a time to open.
Once the file required is selected and press the Open button.

The Browse button will enable you to call up the standard Open dialog to search for your required
design file.

‘Pinning’ items in the list

This new dialog includes the ability to ‘pin’ favourite items to the top of the list. This can be done by
either clicking on the small pin next to the item name or by selecting the item once and right clicking
to reveal the context menu.

B Open X

(O Projects (@) Designs () Library

6;‘5'_3;- % Blockl.sch 03/07/2020 01:25:45 P o

C:\Ugers\PublichD ocumentshE xamples

CPP_pcb 25/07 /2020 08:37.06 &
L C:WJzershPublichD ocumentshE samples

Ll' Controller.pcb 29/07 /2020 08:37:06 &
LR}

On selection, the pin changes from unpinned to pinned:

C:\Ugers\PublichD ocumentshE samples
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B Open X

() Projects (@) Designs () Library

% Blockl.sch 03/07/2020 01:25:45 F a
C:\Uzers\PublichD ocurmentshE xamples

. CPP.pcb 29/07/2020 08:37-06 A
C:\Ugers\PublichD ocumentshE samples

. Controller.pcb 25/07 /2020 08:37.06 &
C:\Usgers\PublichD ocumentshE samples

As well as Unpinning this item from the list, the context menu also enables you to Remove the item
from the list (remember, the list is all recently used not a whole list of design items). There's no
maximum number of entries for this feature, so it's up to you to remove any files that are no longer
relevant. Use the Remove from list option on the context menu to do this.

B’ Open

(@ Projects () Designs () Libray

@ CAlzers\Pubbich\D ocuments\E xamples

10-( Pin this item

C:4U

div.prj

Rermowe from list

Disabling this option

If you wish to disable this option and just use the standard dialog, uncheck the option Use Recent
Files version of the Open dialog check box in Preferences and General.

Preferences

General Display Cross Probe Dual Screen  Interaction  Schematics Interacti

General Reports
Security Copies After: minutes | |ocation... Head:
[[] Design Backups: k! Location... View
o Al Re
- Write
30
Number of Undo Levels: 20 ~
Recenthy lsed Files: Save s
Copy As:
] Enable Sounds No
Document Name First in Window Caption
[JOpen From Explorer Opens Mew Instance of Application Oven
[JWerkbook Tabs at Top BoardMal
I e R A R P Y c, toliky .
= P Y Settin
CSV Seps

Startiin
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Place Component Names in PCB

Available in subscription package: Creator, Engineer

There is a command on the Tools menu, under the Auto Place Components option, called Place
Component Names. This will run through all the components in the design (or only the selected
ones) and will rationalise the orientation and position of all the value positions to avoid other
obstacles, such as Pads or Vias. Doing this is desirable because names are usually printed in
silkscreen and the paint will potentially block the drill holes or pads.

Design Revision Analyser...

Apply Layout Pattern...

Auto Place Components b| All Components
Auto Fanout 3 All Unplaced
Trace Router... Selected Components
Track Fatten 4 ‘ Place Component Names
Auto Mitre 13

Arrange Components..,

Smooth Tracks 3

The means you can place all of your component names in a PCB, based on the settings in this dialog.
If you have rotated components, the component name will also be rotated. This dialog enables them
all to be repositioned and rotated automatically.

Use the check boxes in Allowed Positions to choose from the 12 available positions around the
component for the names. The buttons to the right provide you with a quick way of setting multiple
choices. The component position is the one used on the component in the design and not the
symbol origin.

Use the Items To Avoid settings to control which items are avoided or ignored while trying to place
the names.

Positioning Names

Each component in turn is processed, rotating the name back to a standard horizontal angle and
then attempting all chosen possible positions to find a free space. This doesn't guarantee that all
names will be repositioned as space may be restricted, but on most boards, it should manage to
standardise the readability of most names.

Place Component Mames b
Allowed Positions Items To Avoid
O ] O Top Component Pads
Bottom Free Pads
Left I:l Vias
Text & Values
Right
Shapes
Al
D l:l D Mone
Cancel
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In the example below, the component position setting has been set to the top right corner (the
Allowed Position), below is the starting design with a good mix of component names with various
rotations and pad violations:

N
H anm
. Q1
|/ W
Q

H B

The image below shows the affect after running this tool:

Q1
R36

R6

C7 Ré
H B
H B
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Chapter 5. New Features in DesignSpark PCB V11.0
(Engineer)

Differential Pair Track Editing

Available in subscription package: Engineer
Overview

You can now use Diff Pair from the Edit menu to add Differential Pairs to your design.
Diff Pairs are enabled and controlled from the Design Technology dialog and Net Class tab.

Controls are available for separate Diff Pair Gap and Skew Length values for pairs on a Net Class.
What is a Differential Pair?
A Differential Pair is a term used in PCB design to define a pair of tracks that carry signals that are

transmitted down them. These are usually tightly coupled tracks; one carries a positive signal and
the other carries the returning signal, this tight coupling balances the pair.

Setting up Diff Pairs

Two items to enable Diff Pairs:

Diff Pairs are defined using Net Class settings within your Design Technology and they must
be enabled for use by selecting the Differential Pairs check box.

Once Differential Pairs are enabled on a Net Class, the application will automatically detect
pairs of nets using this Net Class and then their Net Names. It searches for mathcing pairs of
nets with the suffix _P and _N and automatically designates those as a pair, for example,
DQS_P and DQS_N. If you had DQS1_P and DQS2_N for example, these would not match as
a legal Diff Pair.
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The Net Class dialog allows you to enable Differential Pairs:

Minirmum Track Style

Name:  [Track 10 v

Mominal Track Style

Wittt

M ame: |Track 12 ~ |

Width:

[ Mawimum Track Length Difference
0.0000

Met Class X
| Mame: |DQS | |
[ Own Colaur:

‘ia Style
I arme:
Size:
Shape:

Length:

Hole Size:

[ Mir and Max Track Lengths

0.0000 0.0000

Differential Pairs

['ia 40 ~|

Found ~ |

0.0000

Tented

[ Skew Length: |1.EDDD |

|N0ne |v|

Cancel

Once enabled, controls are available for separate Diff Pair Gap and Skew Length for pairs on the Net

Class.

A Gap different to the main Track to Track Spacing rule may be specified for specific Diff Pairs. This is

rule.

the gap between the edges of the tracks of a pair and overrides the normal Track to Track Spacing

The Skew Length value between each pair can be set, this effectively enables you to set a maximum
delay distance. This can be as long or as short as required depending on your timing requirements.

Skew

Gap

Other length rules for a Net Class can also be utilised within a Diff Pair, such as Min/Max Track

Lengths.
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Creating Diff Pairs

When a Diff Pair is added to the design, it will be the actual centre of the two lines that is on grid,
not the Diff Pairs themselves. This means you should try and use grid multiples when routing so that
odd segments are avoided.

To start a Diff Pair, you can choose a number of options:

- Pick one of the pads of the Diff Pair connections and choose Turn diff pair connections into
paired track from the context menu.

Select 3
Fetch Component..,

Fix ltem

Net 3

Autoroute

| Turn diff pair connections into paired tracks |

E Paste Ctrl=V

x Delete Delete
o Origins 3

B2 Grids...

g Properties... Alt+Enter

- Pick either the connection or Pad of the Diff Pair connections and select Diff Pairs from the Edit
menu.

Once the Diff Pair option is selected you will see two ‘dots’, these present the start of the Diff Pair, a
modal cursor indicated you are in ‘pairing’ mode.

M M

From here, you can ‘draw’ in your pair. This operates the same as when adding tracks with most
tracking modes available; Change Layer, Segment Modes, Display Clearances etc. These are
available on the context menu.

When you see the start points, you can also immediately right click to view the context menu. This
contains the Route Connection At Start Point mode.
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J

Cancel Esc

Cancel Mode

Track Layer... L
Hext Layer
Previous Layer

Track Style s

Use Default Style
Allow Pick Connections

Route Connections At Pair Start
Show Design Clearance

Segment Mode »

When this is selected, the start of the Diff Pair will be taken from the pads and will automatically
route out (where it can) to the Diff Pair tracks.

o>, =

Draw the tracking in as required:

N

N

R37.1to R36.1
Track Path: 13.9009
Net: 13.9009
Across Net Class:
Shortest: 5.9459

Longest: 13.9037
s

J

o

During routing, this uses the Diff Pair Gap (on the Net Class, if defined) or if not defined, it uses the
Track to Track spacing for the current Net Class and Layers (this way you can have different gaps on
different layers).

During editing, you can use Change Layer using the context menu option or <L> key. Two vias are
inserted along with suitably spaced tracking. When using Change layer, if not All Segments then it
inserts a 45-degree via pattern where vias are separated using the Via to Via Spacing.

o
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Diff Pairs — Double Click mode

While editing a Diff Pair, it uses the Edit Track options in Preferences to decide what to do when
double-click is used to finish, i.e. Finish Here or Auto Complete.

Use the Show Legal Completion Path option to identify the path that will be taken on completion.

Using Auto Complete will enable the pairing to finish on the target pads for you:

Diff Pairs — Partial routing

If a diff Pair has been partially completed, within Add Diff Pair mode, you can pick the two junctions
at the end of the paired section to start from. Move the gather point back over the junctions to add
paired segments to the existing ones and continue Diff Pair routing.

Diff Pairs — Design Tooltips

When selecting a connection that forms part of a Diff Pair, Design Tooltips will now show
information about the Diff Pair if it detects a match on the Net Class name:

Connection

S Met: CLE_A_P
MNet Class: Signal
Diff Pair (CLE_A_M)

When editing any track that is in a Diff Pair the track limits show the length of the other net and, if
defined, the skew and max skew values. The skew is measured as simply the difference in total net
lengths.
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R37.2to R36.2
Track Path: 26,3783

Net: 26,3783

Across Met Class:
Shortest: 3.9624
Longest: 53.7648
Difference: 49,8024
Max Diff: 0.3000

Diff Pair Other Met: 22,0443
Skew: 4.3340
Max Skew: 1,5000

Diff Pairs — Nets Bar

New columns are available in Nets Bar for Diff Pairs.

Nets X

Neme  |Class | Pads NetLength | Min Length Rule | Max Length Rule | Length Diff Rule | Shortest in Class| Longest in Class | Length Diff | Vias | Dif Pair Skew Rule| Diff Pair Skew
DQS_N Dpas C16.1 Q2.1 R20.2 U1.6 | 33.0287 0.3000 3.9624 53.7648 49.8024 0 1.5000 3.8599
DQS_P DQS | (72Q22R22 29.1688 03000 3.0624 537648 49.2024 0 1.5000 3.8599
DRIVE DOS | C122PL2.1053063 304794 0.3000 3.964 53.7648 49.8024 0

EX_N Dpas R36.2 R37.2 16.0547 0.3000 3.9624 53.7648 49.8024 0 1.5000 2.7940
EXP DOS | R36.1R3TI 13.2607 03000 3.0624 537648 49.2024 0 1.5000 27040
Feedback  DQS PL24R1I 46.8972 0.3000 3.9624 53.7648 49.8024 0

High_speed | DQS | PL1.4 R40.1 19.6663 0.3000 3.9624 53.7648 49.8024 0

Low_speed DQS | PL1.3R32.1 17.0361 0.3000 3.0624 537648 49.2024 0

The Edit Nets Bar Columns dialog includes Diff Pair Skew Rule and Diff Pair Skew.

Edit Mets Bar Columns *
Current Columns: Available Columns:
Name << Add Test Lands
Class
Pads
Net Length Remove =3>
Min Length Rule
Max Length Rule Minimum
Length Diff Rule
Shortest in Class Ful
Longest in Class
Length Diff
] Move Up
Diff Pair Skew Move Down

Cancel

For a Diff Pair net, Diff Pair Skew Rule shows the rule on a net if its Net Class has a skew rule defined
and Diff Pair Skew shows the actual difference between the lengths of the two nets forming the Diff
Pair.

As with all Length columns in this dialog, the cells change colour to display whether the Skew is
within the limits defined.
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Highlight Colour of Diff Pairs

There is a highlight colour in the Colours dialog that allows you to see paired connections and tracks
(using the centre stripe) for diff Pairs using a highlight colour to make them more visible.

Display
Layers and Layer Spans  Settings and Highlights  Nets  Net Classes  Comp Colours
[ Board: Selection: /1 -~ BackGround:
I Fill On Special Effect Layer Highlight: /e - W] Grids
Met Highlight- I
Connections: | Highlight Tracks with Stripe (W] Ruler Stops: /e
[ Fin Names: s - | Diff Paiis: — - [ Ovenay: — ~
[ Pin Numbers: . - []Dangling Tracks: . - [ Symbol Origins: [
Top Wire Link: |~ [ Angled Tracks: o [ Placement Origins: I
Bottom Wire Link . | [ Trarks fixed for Rauter | om—m .. Draw Diill Holes
Design Rules Checking of Diff Pairs
The DRC Track Lengths check now checks for Diff Pair skew errors.
Components [ Crill Break
[ Drill Backs
[ Mets [ inrer Trac
[ Met Completion 1 Mim Al
[ Dangling Tracks Onily
[ Min Diil H
[]with Mo Comps [ Min Paste
[ 0n Na Cannect Pins Min Track
[ Single Pin [ Min Track
[ Mirored T
] Rauting &
When run, the DRC report shows Skew differences:
Reports - [m] X

Report: | Design Rule Check Report (Controller.pcb) ~|| Settings... Print... Help

Design Rule Check Report

Report Written: Monday, July 26, 2022

Design Path: C:\Users\Documents\Examples\Controller.pch
Design Title:

Created: 23/06/2021 17:46:17

Last Saved: 26/07/2022 14:31:31

Editing Time: 6817 min

Units: mm (precision 4)

Results

Track lenath differs from other nets of same class : Net class DQS specifies track lengths must be +/- 0.1500 but net DOS N length is 13.1458 expected to be 11.7488

Track length differs from other nets of same class : Net class DOS specifies track lengths must be +/- 0.1500 but net DOS P length is 10.3518 expected to be 11.7488

Diff Pair Skew: Diff Pair skew between "DQS P" and "DQS N is 2.7940, max allowed is 1.5000

Number of errors found : 3
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Diff Pair Report

A new report is available in the Output menu and Reports called Differential Pairs Report.

B Reports x
Built-in Reports ~ RUN
Assodated Parts
Component Height Close

Connectivity Check
Copper Coverage
Dangling Tracks

Design Rule Check Report
Design Status Report
Differential Pair Report

Generic Netlist
Integrity Check
IPC356 Testland Qutput

When run, the report will display values relating to the Diff Pair nets in your design:

Reports

Report: | Differential Pair Report (Controller.pch) wv | Setting:

Differential Pair Report

Report Written: Friday, July 20, 2022

Design Path: C:\Users\Documents\Examples\Controller.pcb
Design Title:

Created: 23/06/2022 17:46:17

Last Saved: 30/07/202213:10:06

Editing Time: 9894 min

Units: mm (precision 4)

MNet Net Class Net Length Skew Max Skew Valid
DQ5_F DQs 13.4876 -0.0988 1.5000

DQS_N 13.5864
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IPC-2581 Output

Available in subscription package: Engineer

There is an IPC-2581 export option on the Output menu. This option is available in the PCB Design
Editor and in the PCB Panel Editor.

IPC-2581 is a modern CAD/CAM data exchange format which can be used as an alternative to
Gerber, Excellon or ODB++ for manufacturing your PCBs. IPC-2581A format is exported.

Export IPC-2581 X
|c:'-users'-documents'-examples'-controller.cvg | Browse...

Units Functional Mode

[inches v [FABRICATION | Level

La

GEIEEE [ Neutral Net Mames
Silkscreen |Silk Screen v|
[1Omit BOM Data

Solder Mask |Solder Mask w |

Solder Paste |Paste Mask |v |

Assembly | {None) - |

Cancel

Use Browse to change the destination of the output file name and location.
Choose the Units required for the IPC-2581 export. From the drop down list, choose Inches or mm.
Functional Mode

The IPC-2581 export is capable of outputting all or partial design files based on your requirements.
From the drop down list, choose between FULL, DESIGN, FABRICATION, ASSEMBLY or TEST. Each of
these modes will give you different portions of the design to suit the process it is intended for.

The Level drop down list is available for all outputs except FULL. This enables you to choose the
detail level for each functional mode selected. Choose between levels 1, 2, or 3.

Layer Types

In the IPC-2581 format the Silkscreen, Solder Mask, Solder Paste and Assembly layers need to be
identified. Use the appropriate drop down list to select the Layer Types which will identify these
layers. You can select (None) if you are not interested in the layer type.

If there are no power planes in the design these options are suppressed.
Neutral Net Names

If this is checked then all user defined net names will output as numerical net names. This can be
used to hide company specific net names, this will help protect your design IP.

Omit BOM Data

The Omit BOM Data switch is available with any Fabrication Level set. Use this to remove the BOM
data from the IPC-2581 file to hide company specific Parts names, this will help protect your design
IP.



DesignSpark PCB V11.0 Update Notes 45

Panel Editor Specific IPC-2581 Switches

When running the Panel Editor, there is a switch that is only visible when running the IPC-2581
option:

oo
Assembly [] Output E ach PCE Design Contents
Cancel

By selecting the Output Each PCB Design Contents check box, a copy of each of all the PCBs in the
panel are exported. With it not selected, only the contents of one PCB is exported.

IPC-2581 Viewers

There are IPC-2581 viewers available on the web, these enable you to verify the output before
sending to external sources, this is highly recommended.

Tented Vias

Available in subscription package: Engineer

This is a simple method of specifying whether or not vias are to be ‘tented’. A tented via is one that
is covered with solder resist during the manufacturing stage. In order for this to happen, the via that

is to be tented must be identified in the design and a specific output generated.

The ‘tented’ property is defined in the Net Class. When vias in the design use this Net Class, the
output file generated in the Plotting and Printing dialog can use this flag as a selection option.

Met Class

*
Narne: | Das |
] Own Colaur:
Minimum Track Style Wia Style
Mame: |Trac:k 10 |v | Marme: |\-"ia 40 v |
“wiidth: 0.2540 Size: 1.0160
Momingl Track Stol Shape: Found v|
ominal Track Style
: 0.0000
M arme: |Trac:k 12 w | Length:
Width: 03048 Hole Size:  |[0.8128

Mawirurn Track Length Difference
Length:

[ Mir amd Max Track Lengths

0.3000 0.0000 0.0000
Differential Pairs Tented
Gap: [0.2000 Skew Length: |1.sunu | [Hons [+

All
Individual

Cancg

Each Net Class has a new property of Tented which can be set to one of three values:
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None: vias on this Net Class are automatically not tented so they will appear on plots as normal.

All: all vias on this Net Class are automatically classified as tented.

Individual: the Tented flag is set by you as required. This is set on Via Properties for each via
Via Properties

When Tented is set to None or All on the Net Class, the tented state of a via is displayed on the Via
Properties dialog but the check box is greyed out because it is inheriting its setting from the Net
Class.

Properties - Via X

Via Net

ﬁngle. - |:| Protected

[ Fixed [ Testland Tented <:|
Plane Connection: De{ault Connection

Span- [Mhrenah Hole] v

When the Tented property is set to Individual, this check box then becomes available for setting.
Tented Via Colours

On the Colours dialog there is a new check box and colour setting for Tented Vias:

Display
Layers and Layer Spans  Settings and Highlights  Nets  Met Classes Comp Colours
[~ Board: : Selection: — ~ BackGround:
I Fill On Special Effect Layer Highlight: /e - W] Grids
Net Highlight: .
Connections: —/ ~ Highlight Tracks with Stripe [m] Ruler Stops: | s
[1Pin Names: e Dif Pairs: — - [ Cveray: | —
[ Pin Numbers: | [[]Dangling Tracks: . - [ Symbol Origins: [
Top Wire Link:  — [ Angled Tracks: O - [ Piacement Origine: | NN |~
1 i .
Bottom Wire Link . (- [ Tracks fixed for Router: - Draw Drill Holes
[ Top Flying Wire: —1 -~ [ Lowlight Fixed tems [ Unconnected Pins: I
Bottom Flying Wire: | [N - ] Testiands: — - [ Unplated Holes: .
Bitmaps: [Protected Vias: e Mo Connect Pins: | —
[ Tented Vias: | | |v |
b Notes omponents. -
[ Dimensions: e
Text Callouts: e Hey Merge Colours Show Clearances: Finish Markers:
Inserted Tables: | (NI - L] A Ve [ Shapes Direct Hi:
Eror: | irect Hit: |
Visiie [ Tracks ' s -
(W] Mot Sefectabic Waming: | [ ~ Nearft: | [ ~

Tented Vias in the Design

If this highlight is enabled (checked) in the Colours dialog, any via that is tented (either individually
on Properties or from its Net Class) will be marked with an X (cross) in the same way as we do to
highlight unconnected pads:
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s
«

Note, this is the only visual indication of the ‘presence’ of the via shape on a resist layer, the rest of
the processing is done at the plotting stage. In other words, if you display only your top resist layer,
vias that are marked as tented will still be drawn.

Plotting Tented Vias

In Plotting and Printing, there is a new check box on the Settings tab for each plot that allows you to
decide whether or not to exclude tented vias from that plot.

[ Top Electrical Output Layers Settings  Posttion

| Top Electrical F{esist'l

[] Top Hlectrical (Paste) Settings for plot: Top Blectrical (Resist)

[v] Top Silk Screen

[] Bottom Electrical Pads-Only (Re

[-] Bottom Blectrical (Resist) )

7] Bottom Electrical (Paste) [ Eil Plated Dril Holes Make PadsAi

[ Gerber Drill Data - [Through Hole] A Eill Unplated Dril Holes @ Absolute Ri

[/]NC Dril Data - [Through Hole] [ Plated Board Outiines

[+/] Cri ing - Percent

[+] Drill Ident Drawing - [Through Hole] [ Unplated Board Outiines (O Percentage
Include Driled Out L Nomal Via:
[ Plot Pin Names./Numbers Testland Vi
All Colours Black
Exclude Tented Vias

The default setting for this is unchecked (plots include tented vias) but when auto-generating plots it
will try to determine which plots are Resist and will thus tick this box for you. This setting is also
saved in Plot Jobs so it is easy to prepare a preferred set of plots and settings and save it for future
use.

Highlight Net across Project

Available in subscription package: Engineer
The Net Highlight command has been enhanced to work across all open designs in a Project for

user-defined net names.

Delete in SCM, option to keep Net

Available in subscription package: Engineer

There is a new check box Remove isolated pads from net in the Delete settings for SCM Interaction
Preferences. Previously, this was only available in PCB Interaction. The default value is checked (to
match current behaviour where net names are removed if isolated).

This option is used to (optionally) retain a net name on a pin when deleting the connection to it. The
default action is for the net name to be removed.
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Preferences
General Display Cross Probe Dual Screen  Interaction Schematics Interaction  PCE Interac!
General Move
General Segment Mode: Orthogonal - A Weld
Ritation Step: [ Show
[]"stitch™ Connections
[ Dyna
Move Cursar When Editing Segments/Shapes
S
[ Edit Segment Towards Mearest End na
Display Implied Junctions on Pads Aligy
Drag Unconnected Pin Starts New Connection
Prompt for new Net name
O o Add Conne
Highlight Net being edited [ Clear Highlight after edit
Alway
Select Delete [ Alway
[lgnore Fixed tems Remove Attached Connections On: F Nar
[ Minimum Pick Tolerance Comp Pads
[J0nly ¥ Completely Framed Other ftems Sketch Con
- . - . use P
Only for Right4o-Left Selection Remove All Component Gates
Select From Popup List | |_[Femove Tsolated Fads From Met | Palar Grid
AutoRotat
Compo

To demonstrate this, we start with the FREQ1 net between two pins:

C2
FREQ1 ||

FREQ1 S Fsk 100nF

With the option checked, the net and net names are fully removed.

c2
|

AN 100nF
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With the option left unchecked, the net names on the pins are retained when the connection is
deleted.

FREQL ___ 3y oy 100nNnF

Component Values — Rename option

Available in subscription package: Engineer

In the Component Values dialog, there is a new Rename button that allows you to change the name
of an existing attribute (value). This is available for both Library Components and Components in a

design.
3 Component Values o %
| TS
o
Comp: ‘ | PCE Symbal: ‘ |
Fins: Ref Mame: | pply || Cear |
‘ | ‘ | e b [ Keep open any modified Schematic sheets

Sheet Mame | Narme | Cornponent | Description | PCB Symbol | 2 Value R Add..

Fsk cl lc 'Non-polarised... CAP 2.2nF |

PsSU c2 €C _;_Capac'rtor ECﬂﬁl].'n | ‘IDDnF

PsU a3 le Capacit 0805 | | 100nF

Fsk |PL1 | SWP |5 way Pin Hea... 5 | |

Fsk pL2 |5Wp 5 way Pin Hea... 5

psu REF1 o L S E—

Fsk | R2 R | Resistar | R Compenent Value *

mo R R e

o e o i R anos e Mame: ‘Package ‘ | i3 I

Fsk U1 | 7ALS00 dx 2ifp NAND  14DIL

olours...
-I
To S.;me“[:‘o"mp |
Expart to C5Y
Impart Fram CSY

By selecting the Value name in the column header, the Rename option becomes available. Selecting
this provides you with a Name dialog from which to type the new name.

The result is like this:

=



50 DesignSpark PCB V11.0 Update Notes

Sheet Name | Mame | Component | Description | PCB Symbol £ Value R |

Fsk 1 £ Mon-polarised... CAP 2.2nF

PsU Q@ C Capacitor  C0B05 100nF [
PsU c C Capacitor  C0B05 100nF [
Fsk pLT swp 5 way Pin Hea... 5 [
Fsk pL2 swp 5 way Pin Hea... 5 [ ]
PSU REF1 ) Arrow R [ ]
Fsk R2 R Resistor R 20K [ ]
Fsk R1 R Resistor R 10 [ ]
Fsk U1 741500 4x2i/p NAND  14DIL
Fsk vz LM741 Op Amp &DIL o |

Note, when used in the design and Values names are renamed, this is not reflected in the
component Library.

Add Component Bar shows Values

Available in subscription package: Engineer

Add Component x The Add Component Bar now displays values of
Tone=r v the selected component in a list below the PCB
INTT ~ and SCM preview windows. This is in common
SH?* with the Add Component and other similar
2N2219A dialogs.

2N22224

2N23604

2N3019

23053

2N3440

2N3702

2N3703 v

DsC w

(C=10mA
FT=200MHz
HFE=30
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Free Pads in Custom Report

Available in subscription package: Engineer

For User Reports, you can now produce a report showing the properties of Free Pads:

Text "Component Positions Report” Add Text... o
Standard Report Header
-I(;?r(:ponent List Add List... Save As...
Bder Cancel
Add List Type ®x [
;
@ Components i
ONets Cancel 3
(C) Component Pads e
(O vias B
() Free Pads pwn Test...
Variants:
| O <Al Variants >

This is available when you use the Add List option.

When run, the report can be used to produce a list of free pads that may have been marked as use
for Testlands or fiducial markers and suchlike.

Report: | Free Pad Positions CSV (chipkIT Max32.pch)

Position X Position ¥ Testland
66.04 101. 60 N
66.04 53.34 N
140.97 101. 60 N
147.32 53.34 N
24.50 115.05 N
27.20 115.05 N
30.27 115.05 N
29.75 112.72 N
29.75 109. 65 N
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Angle of PCB Item in a Panel Design

Available in subscription package: Engineer

In a Panel design, in Properties for a Panel PCB Design item, you can now set the Rotation to be any
angle you want, you are no longer restricted to multiples of 90 degrees.

Properties - Panel Pcb ltem X

Panel Pcb Design ttem

[ Name: |PCB2 [ Fixed
24325.000( | | Rel

PCE Diesign Name: |interface.pcb | Change...

Relative Path From Panel Folder {Same folder or a folder below it)

Mearintinm: I

Shape To Pad

Available in subscription package: Engineer

The new context menu command Shape to Pad in Select mode is available when there is at least
one single line shape or unattached track selected.

Choose Pad Layer X

[[Top] v ]

Cancel

This command will ask you to choose the layer for the pads (based on the layer of the first valid
selected line), then it will take each line and replace it with an oval pad of the same dimensions on
the chosen layer.

For each pad created, a new Pad Style will be added to the Design Technology using the dimension
of the shape selected.

X|23 [Alll | Reound 31750, 0.0000 0.0000 0.0000 12700 VYes 0.0000
X | Owval 0.6350x2.7250 [All] | Owal 0.6350, 2.7250, 0.0000 0.0000 0.0000 Mo 0.0000
Round 40 [All] | Round 1.0160 0.0000 0.0000 0.0000 0.8128  Yes 0.0000

ol e ramn In ' 4 Faanl AAAnA A AfAA A ARna AAdaanl A Anna

This function is intended for use after importing Gerber files and the need to convert short track
segments into pads. These would be isolated segments that would have originally been pads in the
host system before being written to Gerber. During import, this cannot be done automatically and is
ideally suited to a manual ‘by eye’ observation, this new option will aid this.
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Component Suppression dialog

Available in subscription package: Engineer

A new command is available on the Settings menu and Component Suppression option called
components. On selection, this displays a dialog with a table of components and their current
suppression settings to make it easy to manage them all in one location. In previous releases, you
are restricted to doing them through the Component Properties dialog.

=

| Switch Rel/Abs Coords Shift+R

£

Design Technalogy...
Defaults...

[F B

Component Values..,

Component Variants...

B Drill 1dent...

| Component Suppression D| '{'ﬂ Load Suppression File...
'@ Sawve Suppression File..
|'t| Components...

8" Suppress Compenents X
Name Component Parts Lists Scm/Peb IDF Comp DRC All Plots Plot Shapes |P\ot Text 2 | OK |
1 C Mo Mo No Mo Neo Mo Mo Cancel
c2 C Ne Mo Ne No Ne Mo Neo
c3 C Mo Mo No Mo Mo Mo ez Yeg
4 C Neo Mo Neo No No Mo Mo -

C5 C Neo Mo Neo Mo No Mo Mo
Ch C Ne Mo Ne Mo Ne Mo Mo Load...
c7 C Ne Mo Ne Mo Ne Mo Mo
cs C No Mo No No No Mo No v
c9 C Neo Mo No No No Mo Mo
C10 C Neo Mo Neo Mo No Mo Mo
C11 C Ne Mo Ne No Neo Mo Mo
17 i~ LYY LY L1EN LAY LAEN LY LAEN

The Yes and No buttons toggle the status of a selected cell. The cell can be toggled by double
clicking it also.

The Load and Save buttons on this dialog do the same as the existing Load/Save Suppression File
commands that were available in previous version. This allows you to save settings to a text file,
manipulate them, and read them back in.

Component Description on dialogs

Available in subscription package: Engineer

On dialogs where components are Added or Replaced, the Description from the component is now
displayed along with the existing information (package etc.).

This change applies to Add Component, Change Component (from Properties) and Replace
Component.
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B Add Component *
Library: discrete ~
LComponent G Find... Add
Check Stack... Cancel
D atasheet...
[ Filker
Apply
Clear

D-5k

DPDT Ref Hame: |DISP1

FUSE

FIISES ¥ | [ &dd to Component Bin -~ 1

Desc |?SEG Display |

1@ > Supplier=RS
Allied_Mumber=
A F |
] I Height=53mm
»—E G M anufacturer_Mame=
;7 c & Manufacturer_Part_Mumber=
5 Dg Other Part Mumber=
>T C 3 s RS Stock No=111-1137
% * . ;': Walue=7 Seqment Dizplay
E oM Hyperlinkiw'eb=https: /v, analog. com,
HyperinkD5 =https://docs. emea.rs-onling

Export Pin Information from Component Editor dialog

Available in subscription package: Engineer

In the Component Editor, it is already possible to import a CSV file of pin information to help assign
names and numbers to pins in the component. You can now Export Pin information in a CSV.

The new Export Pin Information command is available in the Component Editor on the Edit menu.

ﬁ’ File | Edit | View Settings Window Help

[ = [ Undo Alt+Backspace - & @l Q i [&g’ ‘§>
Redo Ctri+Y

Féf ||| Gate ol Sch Terminal Pch Symbol| Component Pin| Net (Class) Mo Connect
iﬂ: MNam Lelete Delete ame Number Pad Mumber| Name/MNumber| Name
doulla | ¥8% Assign Pins 1-1 1 2 2
ﬂﬁ %5 Mame Pins By Row/Col... 2 1 1
S | Export Pin Information... 3 3 3
e t#  Import Pin Information...

AL

2 Select

13

9% Assign Pins
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This helps you prepare this data by outputting a CSV file containing the existing pin details from the
component, which you can then edit in a program like Excel, and read back into the component
using the existing Import Pin Information command.

H - e 5
Hame Insert Page Layout Formulas Data Review View Help Q Tell
il - - —
B Ex-":“t Calibri KA == E 20 Wrap Text
B Copy ~
Paste - » - = = = &= a= .
. ¥ Farmat Painter T u O A = = = =3 EHMegeac
Clipboard = Faont = Alignment
El1 ~ fe
A B C D E F G
Pad Number Pin Name Terminal Name MetMName Gate Name Terminal Number
2 2 2 B a 1
3 1 1 C a 2
4 3 3 E a 3
5
6
7

Changes to Rulers

Available in subscription package: Engineer

There are two new settings on the Ruler Settings context menu for Bar Size and Ruler Colour.

Rulers *

Horizontal ruler

Vertical ruler Cancel

Units: | thou ~

Bar Size: 1.00

Bar Colour

Snapping Enabled: | [ ~
1

Snapping Disabled:

[ Align with Relative Crigin {when enabled)

Bar Size

The Bar Size slider is used to increase or decrease the size of the ruler bar. This can be useful if you
have a 4K monitor or if you wish to view it larger on a regular monitor.
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Ruler Colour

Use the Bar Colour to change the background colour of the Ruler. Care should be taken when
changing this so that you don’t loose the text colour on a dark background.

Interactive Ruler Stops
When you drag a ruler stop you can now see it move dynamically. You start the drag from the bar

with menu items for additional functionality available on the context menu if you right click the
mouse:

125 1 fizo I 135 I 140 I

Snap to [tem Crigin

| Snap to Item Edge

Snap to ltem Extremes

Snap to Drill Hole Edge

O Cancel Esc

There are options on the context menu to snap the ruler stop to the item you finish on. The snap to
origin, extremes and drill edge work the same as the existing options from the ruler bar. The snap to
item edge option will snap to the closest edge on the item.

There are options on the context menu to snap the ruler stop to the item you finish on. Use the
Snap To Origin, Snap To Item Edge, Snap To Item Extremes and Snap To Item Drill Edge Hole to
snap to exact item positions.

Library Editor Synchronise Library Names

Available in subscription package: Engineer

When using the Library Manager, if a specific library is selected, User on the Component tab for
example, when you now swap to another tab, Schematic Symbols for example, the program will try
and choose the corresponding User symbol library if the same name exists. The Library Manager
synchronises the library name across all tabs including 3D Packages and Associated Parts.

Library Manager >

Schematic Syrniuls P':,E Symbols nglponerrts Assogi’ated Parts _:!g\ﬁew Folders

@;__—_ “ New Lib...

Re-Index
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Copper Coverage Report

Available in subscription package: Engineer

From the Output menu | Reports you can now write a Copper Coverage report.

Balancing the use of copper across each layer and between layers of your PCB can help avoid
manufacturing issues such as warping or twisting of the PCB. The Copper Coverage report can assist
you in making an assessment of the copper balance in your design.

The report shows you the approximate area of copper on each layer of the board, along with a
figure for the percentage of the board area that is covered by copper. The area of copper is
calculated from the area occupied by open or closed/filled copper shapes, and routed tracks, so it
won't be a precise “geometric” figure for the total copper but it will be close enough for you to
determine whether there are potential issues to address before going to manufacture.

A sample report might look like this:

Board Area

5419.34

Name

Layer 2
Layer 3

Top Copper

Bottom Copper

Copper Coverage

Filled Copper Hatched Copper Copper Lines Tracks Total Coverage
248.85 0.00 0.00 602.10 850.95 15
4803.78 0.00 0.00 22.62 4826.40 89
4739.14 0.00 0.00 0.00 4739.14 a7
322.74 0.00 0.00 462.28 785.02 14

Coverage values are approximate total area of copper items for each electrical layer. Items designated as copper for the purposes of this report
include shapes (both open and closed) and routed tracks. Power planes assumed to be fully covered. Coverage shows approximately what
proportion of board is covered by this copper to assist you in managing copper balance across the board. All measurements in mm squared.

Note: it should be noted that as stated in the report, the coverage values are approximate as a best
calculation. Power plane layers are assumed to be full coverage.

There are further online resources about copper coverage and balancing available here :-

1. Copper balance: https://www.multi-circuit-boards.eu/en/pcb-design-aid/copper-balance.html

2. Tool and tips for good copper distribution: https://www.eurocircuits.com/blog/the-influence-of-
copper-distribution-on-pch-quality/

Acknowledgment and copyright to Multi Circuit Boards and Eurocircuits.

Inherited Net Name and Bus Name from Bus

Available in subscription package: Engineer

When starting or ending a Bus on the segment of an existing Closed Bus, it will now inherit the Net
Name and Bus Name.
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Propertics - Bus

Block Outline

Line 5
Normal

Width 50.00| Length: 1050.00

Net Names on Terminals

[ tame: [ADDRESS_BUS o |

A12 Add Net..
Bemove Net

TAOCLK Femave Al Nets
TAICLK

=] Bpply Help

New DRC & DFM Checks

ADDRESS_BUS

DMEAQ

11 P1.0/TA0.1/DMAEQ/RTCCLK!/,

TA1CLK

21 P1.1/TA0.2/TAT1CLK/COUT/A1

TAOCLK

31 P1.2/TA1.1/TAOCLK/COUT/AZ

A12

41 P3.0/A12/C12

A13

Al4

21 P3.1/A13/C13

A15

51 p3.2/A14/C14

Available in subscription package: Engineer

71 P3.3/A15/C15

e 81pa7
w——21P1.3/TA1.2/UCBOSTE/A3/C3
w—191 P1.4/TB0.1/UCAOSTE/A4/C4
w—111 P1.5/TB0.2/UCAOCLK/A5/C5
w—2121pJ 0/TDO/TBOOUTH/SMCLK/
w34 PJA/TDITCLK/MCLK/SRSCG

Additional checks have been included to enhance the Design Rules Checking for various design rules
and Design For Manufacturing (DFM). When run, these checks will validate your design so that you
have an additional level of confidence when sending it off for manufacture.

Min Solder Mask Width

A new check for Min Solder Mask Width has been added to the Manufacturing section in DRC.

Design Rule Check

Spacing
Tracks
Pads + Vias
Shapes
Text

Board

Drills
Components

[ Mets

[ Met Completion
[] Dangling Tracks
[ Track Lengths
[]'with Mo Comps

[ Single Fin

[]0n Ma Connect Ping

[ Manufacturing

[ cid Traps
[ Component Area
[] Component Height
[ Component Mames
[] Copper Shape Yerification
[] Copper Test Dutside Board
[ Dl Ereakout
[ Dl B ackatf
[ inner Tracks on Urplated Pads
[ Min Annwdar Ring

Only Where Track Exists
[ Min Drill Hole Size

Lo ]

[ Min Solder Mask Ta Track
T ki Tt Cima

Silksereen Overlap

(®) Wwhole Design
[JShapes [ Board

Only Selection

[ Test E\P‘fds (O Inside Board Outlines
ias
[ Free Pads Inzide Selected Board
] Test Inzide Mamed Area:
[ Modified Pour &reas
[ Routing Areas
[ StubVias Bepor

[] Test Land Separation Detsiecdbicnol

[ Test Land Size

Settings
[] Test Land Under Component

[ Check Text Shapes

[] Test Land Unreachable
[ Undrilled Through Pads Existing Errors
[ Unplated Viss [relete All Emors

Ml lermirad Araze

The minimum mask to track value can be set in the Design Technology under Rules and Solder

Mask.
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Power Planes Component Height Checks Text
<Defaut> v OTep  Mas Allowed Height: [0.0000 Min Text Size:
[OBottom  tax &llawed Height: [0.0000 Solder Mask
Prefer Orthogonal Spokes > Value Name:  |Height v| | Min Mask Width:  [0.0000 |
Isolation Gap: Min Mask To Track:{0.0000
Component to Component Spacing
Spoke Width: 10.0000 - nanAn

Long thin slivers of solder mask can potentially peel off during manufacturing, especially when under
heat and should therefore be avoided.

Minimum Solder Mask To Track

Available in subscription package: Engineer

A new check for Min Solder Mask To Track has been added to the Manufacturing section in DRC.
The solder mask to track check will check any layer with a layer type that has the Min Mask To Track
value defined (this value can only be defined on Non-Electrical layer classes).

Design Rule Check
Spacing [ Manufacturing Silceren Bl =
Tracks [ cid Traps Clshapes  []Board = .g
Pads + Vias [ Component Area O] Test [ Pads Only Selection
Shapes [] Component Height [ Vias (O Inside Board Outlines
Text [ Component Mames [ Fres Pads Inzide Selected Board
Board [] Copper Shape Yerification ] Test Inside Mamed Area:
Drrills: [] Copper Text Outside Board
Components [ Dvill Bireakout [ Modified Pour Areas
[ Dvill Backoff [ Routing Areas
]
Chets [ inner Tracks on Urplated Pads [ Stub Vias Beport .
[ Met Completion [ Min Annwdar Ring [] Test Land Separation Detsiecdbicnol
[] Dangling Tracks Only Where Track Exists [ Test Land Size Seftings
[ Track Lengths [ Min Drill Hole Size [] Test Land Under Component [ Check Text Shapes
[]'with Mo Comps [ Min Paste Size [] Test Land Unreachable
[]0n Ma Connect Ping [ Min Solder Mask width [ Undrilled Through Pads Eisting Errors
[ Single Fin | ; tin Solder Mazk To Track | E Unplated Yias ielshe ] s
Wi Tawt Cina linnaiirad Arazs

The minimum mask to track value can be set in the Design Technology under Rules and Solder

Mask.
Power Planes Component Height Checks Text
<Defaut> v OTep  Mas Allowed Height: [0.0000 Min Text Size:
[OBottom  tax &llawed Height: [0.0000 Solder Mask
Prefer Orthogonal Spokes > Value Name:  |Height v| Min Mask Width:  [0.0000
Isolation Gap: | Min Mask To Track:(0.0000 |
Component to Component Spacing |
Spoke Width: 10.0000 - nanAn

This check ensures there is a minimum distance between a track and a solder mask opening (not
including the opening for the tracks start and end nodes if they exist).

T
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Modified Pour Areas

Available in subscription package: Engineer

A new check for Modified Pour Areas has been added to the Manufacturing section in DRC. When
run, this check will give an error if a area has been modified (i.e. the area shape has changed, items
inside area have changed or moved etc.) but the area has not been repoured. It requires the area to
be poured first though. In addition, also run the additional existing DRC check - Unpoured Areas.

Design Rule Check

Spacing [ Manufacturing e, R E
Tracks [ &cid Traps |:| Shapes D Board = .g
Pads + ias [ Companent Area O] Test ] Pads Only Selection
Shapes [ Companent Height [viss (O Ingide Board Outlines
Text [] Component Mames [ Fres Pads Inzide Selected Board
[ Board [ Copper Shape Yerification [ Text Inzide Mamed Area:
Dillz [] Copper Text Dutside Board
Components [ Cill Breakout [ Modified Pour Areas

[ Ciill Backaff ] Routing &reas
o

[ Mets [ Irner Tracks on Urnplated Pads [ Stub vias kicped

— - - A Pakzilad Barnrt

Minimum Text Size

A new check for Min Text Size has been added to the Manufacturing section in DRC.

Design Rule Check

[ Met Completion

[ Dangling Tracks

[ Track Lengths
[1'with Na Comps

[[] On No Connect Pins
[ Single Pin

[ Min Aniwlar Ring
Only “where Track Exists
[ Min Crill Hole Size
[ Min Paste Size
[ Min Solder Mask width
[ Min Solder Mask Ta Track

[ Min Test Size
[_THin Track Neck Length

[ Test Land Separation

[ Test Land Size

[] Test Land Under Companent
[ Test Land Unreachable

[ Undrilled Through Pads

[ Unplated Yias

O Unpoured Areas

[1'ias In Pads

Spacing [ Manufacturing Mz Ovalkp o
Tracks [ &cid Traps [Jshapss [ Board = .g
Pads +Vias [ Companent Area ] Test ] Pads Only Selection
Shapes [ Companent Height [viss (O Ingide Board Outlines
Test [ Component Names [ Free Pads Inside Selected Board

Board [ Copper Shape Yerification [ Text Inzide Mamed Area:
Dillz [] Copper Text Dutside Board
Companents [ Diill Breakout [ Modified Pour Areas
[ Ciill Backaff [ Routing &reas
]
[ Mets [ Irner Tracks on Urnplated Pads [ Stub vias ool

Detailed Report

Settings
[ Check Text Shapes

Ewisting Errors

[refete Al Emars

Delete Momal Ermrors

The min text size is defined in the Design Technology, Rules dialog on the Settings menu. Defining
and running this check will ensure that all text added to your design is manufacturable, for example,
copper or silkscreen text.

Pawer Planes Component Height Checks Text
<Default> - O Tep 0 Min Text Size:
[ Battom 0
Prefer Orthogonal Spokes - Value Name:  [Height - |
lsolation Gap:
Component to Component Spacing
Width-
Spoke Width: Top Side: ICI
Number of Spokes: 4 = Rrttrm Sida- n
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Ignore Same Component Errors

Available in subscription package: Engineer
There is a new setting in Design Technology and Spacings for No Same Component Errors.

When set, DRC will ignore errors if they are in the same component, for example pad to pad spacing,
or Silkscreen overlap checks.

Tracks| Pads| Text|
Tracks 0.203 0.203
Pads 0.203 0.203
Vias 0.203 0.203
Shapes 0.203 0.203 0.203 Export to CSV
Text 0.203 0.203 0.203 import From CSV
Board 1.270 1.270 1.270 1.270

mm

Rule Level
(® Design () Net Match Stop at first Net Match

[ Check Against Same Net
[ Use Board Centreline

[ Use Track spacings for Teardrops
| [ MNo Same Component Erors |

DRC only Check in Named Area

Available in subscription package: Engineer

From within the DRC option, there is now a check box to only check for errors inside a specific

Named Area.
Design Rule Check
Spacing [ Manufacturing e, R E
Tracks [ &cid Traps [Shapes [ ]Board = .g
Pads +Vias [ Companent Area ] Test [ Pads Only Selection
Shapes ] Compatent Height [Jvias () Irside Board Outlines
Text [] Component Mames [ Fres Pads Inzide Selected Board
Board [ Copper Shape Yerification Inzide Mamed Area:
[ Text
Dillz [] Copper Text Dutside Board
Companents [ Drill Breakout [ Modified Pour Areas
[ Ciill Backaff [ Routing &reas
]
[ Mets [1irwer Tracks on Unplated Pads []5tub Wias ’B_EF:H D

Named areas are added using Add Component Area and then named using Properties and setting
the name there.



62 DesignSpark PCB V11.0 Update Notes

DRC in Schematics - Unconnected Gates

Available in subscription package: Engineer

Within the DRC option in a Schematic design, reporting common power pins as unconnected on
additional gates now no longer reports this as an issue.

Where gates are defined separately for heterogeneous devices, they may contain a power pin,
especially if the same symbol has been used multiple times. Where the gate contains power pins for
example, for the device to function, only one set of power pins must be connected on one of the
gates. In this instance, this flagged an error in DRC. In previous versions, common pins 7 and 14 (for
example) are connected on one gate but are flagged as "unconnected" on the other gates even
though the device overall has the correct power pins connected.

In previous versions, it would be reported as an error like this on the additional three gates:

Ve
C1
1 14 | VCC 100nF
A 3
Y
2|B
Ula ,
74HCTO0O
4
GND 5
U1b

In this version, these errors are now longer reported when DRC is run:
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Vece
C1
‘ I
’ 14 | VCC 100nF
A 3
Y
2B
U1la

7 | GND 74HCTOO

14X VCC

GND

Invert Selection

Available in subscription package: Engineer
There is a new option on the context menu under Select, named Invert Selection. If you have items
all of the same type selected, the selection will invert all items of that type. If you have different
types selected, all unselected items will be selected.

A practical example might include using Shift-select to pick one track path, Invert Selection to select
all other tracks and then run the Mitre Selected Tracks or Smooth Selected Tracks options.

| L

oo

'8

. "_I
2
N/

c1s
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Grid Visibility Setting on Layers Bar

Available in subscription package: Engineer

The Layers Bar has been updated to include the Grids check box on the bottom pane. Checking or
unchecking this will change the display status of the Grids to either on or off.

| oo

[[]m Bottam Paste
Battamn Copper
[ m Bottam Resist
M Eottom Silk

B Dimensions

Hide <<
Areas
Connections

Show Pick True
;
3

Shapes:
Poured Shapes:
Sym. Shapes:

Pads:
R outing:
Tenty

&

=)

Apply Layout Pattern use Schematic Sheet

Available in subscription package: Engineer

On the Apply Layout Pattern dialog, there is now an option to select components from a Schematic
Sheet. This is available for the Source pattern and the Target pattern.

Apply Layout Pattern X

Take Pattern Fram:

(®) Selected Componehts
Graup:
Clipboard

() PCE File:

Browse

() Sheet:  Pagel

Apply Pattarn Ta

(C) Al Companents (®) Selected Components

All Cormponents In Bin Selected Components In Bin
Group:

() Sheet;

Tultiple

Pagel

Apply To Components Only

Try To Retain Cument Position

Select an existing Schematic design sheet from the Project. If the PCB was created without a project,
only one sheet name will be available.
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Updated Change Layer Span dialog

Available in subscription package: Engineer

The Change Layer Span combo box is now a list and matches Change Style, it is a simple selection
rather than a drop down, this will help save on mouse clicks.

Change Layer Span X

0l Spar: [[Thiough Hole] | [T ]

New Spar; |[IEENEAREE] Cancel

[Through Hale]
Top - Ground

[ Use Best Fit

Active Hyperlinks in Add Component and Add Component Bar

Available in subscription package: Engineer

In the Add Component dialog and Add Component Bar, Values that are hyperlinks will now be
shown highlighted in blue. If you double click on the link, it will open it.

B Add Component *
Library: |discrete i |
LComponent: Find... Add
Check Stack... Cancel
D atasheet...
[ Filker
Apply
Clear

D-5k

DPDT Ref Hame: |DISP1

FUSE

FIISES ¥ | [ &dd to Component Bin -~ 1

Desc 7SEG Display |

9 2 S
ied_Mumber=
<10 s Height=5. 3mm
»—E G M anufacturer_Mame=
;7 c & Manufacturer_Part_Mumber=
>? ﬁ Other Part Mumber=
>T C A . RS Stock No=111-1137
. Yalue=7 Seqment Dizplay

X—E DOM Hyperlinki eb=Ritns. /v analod. corm

HyperinkD 5 =https://docs. emea.rs-onling
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The Add Component Bar shows this in the Values pane:

ettt

Supplier_Name=RS Components

R5 Part Number= 8234387
Manufacturer_Mame=Texas Instruments
Manufacturer Part_Number=MSP430FR3%63IRGZ

Datasheet Link=http://www.ti.com/lit/ds/symlink/msp430fr3969.pdf

Height=T
IAllied Number=




