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Licensing Information

Once XL Designer has been installed on a computer, a license key code is required to make it work. If you do
not have the license key code, then please let us know.

To use the license key code, you will need to be a registered user on the XL Designer website
(http://www.xldesigner.com/downloads) and know your login name (email address) and password (of your own
chhosing).

The license key can be sfored on multiple machines, then activated/deactivated on each one as required from
the License Configuration window.

Internet access is required during license activation/deactivation, but it is not required to Store the key or run XL
Designer once it has been activated.

The license key code contains your Customer ID, the Number of systems that have a maintenance contract, the
Date the license expires and the Date the maintenance contract ends at which time future updates will not be
available.

The License Configuration window can be opened from the Help > License Configuration command (or the File
> System Setup window, in which case select “Click to Configure” from underneath the Product License details).

The license configuration window is shown in Figure 1. (On a new system, the license details will be empty.)

License Configuration X

New License Key

VALID LICENSE KEY INSTALLED. PLEASE ACTIVATE OR ENTER NEW KEY

A valid license key is installed and ready for activation
You may enter a new key above if you wish
Installed License Details
Issue Date IW License reference W
License Expires | (never) Number of licenses ,1—
Maintenance Expires IW

Enabled Features | Schematic editor, Artwork Tools, Output tools,
Import/Export tools, File Save

License Status

License Activation State : ** ACTIVATION REQUIRED **

Activate License
Close

Figure 1

For security reasons, the license key code is never displayed.

To use a License Key Code:

Store the License (a one off per machine operation):

Storing the license key code can be repeated, now or in the future, on any machines that will run the
software. It only needs to be done once and does not require internet access.

It does not “activate” the license key.

Assuming XL Designer V2.10 or later is installed, run up XL Designer. A window will appear requesting the
license key. (If it doesn’t, select Help > License Configuration.)

Copy and then paste the License Key Code, into the “New License Key’ area of the window.

Select “Store License”. If the License Key is invalid an error message will appear, otherwise the license
details will be shown in the window — ensure they match those in the license details that came with the
license key code.

Once the License Key Code has been Stored, an “Activate License” button will appear at the bottom of the
window.



Activate the Licence:
Assuming the license key has been stored as described above, open the License Configuration window if it
isn’'t already open, then select the “Activate License” button from the window.

A new window appears. This should indicate that the “License Server Status” is “OK”. If it isn’t, then check
there is an Internet connection established on your pc.

The window also shows the “Number of activations available”. If 0 are available, it means all the licenses
are in use and one will need to be deactivated before you can proceed.

Enter the email address and password you used to register on the XL Designer web-site. (Links in the
window allow you to register or obtain a new password if required.)

Then select “Activate Now”. A message will indicate the license has been Activated. Select OK/Close to
continue. The software can now be used without an Internet connection until it is required to deactivate the
license, for example if you wanted to use the license on another machine.

Updating to Windows 10:

If updating from Windows 7 or 8 to Windows 10, it is important that you deactivate the license prior to
the update. If you don't, the license cannot be used and you will encounter delays and inconvenience whilst
you contact us to request that the license is de-activated.

De-activating a Licence:
Once a License Key code has been activated, it has to be de-activated before it can be used elsewhere.

Run up XL Designer, select Help > License Configuration.

Ensure the “License Server Status” is “OK”. If it isn’t, then check there is an Internet connection established
on your pc.
Select the “De-activate License” button from the window.

A new window appears, select the “Deactivate Now” button to proceed with the deactivation. A message
will indicate the license has been De-activated.

Select OK/Close to continue.

Multiple License Counts:

Activation of a license reduces the number of available licenses (as defined in your license details) by one
on the Seetrax License Server. Once zero licenses are available, an activated license would have to be
deactivated in order for it to be used elsewhere.

Working in two or more locations:
“Store” the license key (as described above) on the machines you are likely to use when you are ready — it
remains dormant until it is activated. You do not need to Store it again.

Once activated, it must be de-activated before it can be activated on another machine.

What happens if my hard disk fails?

You must de-activate the key in order to use it elsewhere, however hard-disk failures are difficult to predict!
If the disk can be re-used, even if it has been re-formatted, you will be able to de-activate the license once
XL Designer has been re-installed.

If the disk is not recoverable, then please contact your local Seetrax Support Office and they will assist in
the recovery of the license key.

License Details:
The license details will be provided in the following format:

Customer: Your Company Name

Serial Number: 1

Created: 08-19-2015

License Key: ABCDE-FGHIJ-KLMNO-PQR12-STU34-VWXY
License Count: 1

License Expires: 31-12-2099

Maintenance Expires: 08-10-2016

Product Options: Schematic, Artwork, Output Tools,
Import/Export Tools, File Save



Customer:
Serial Number:
Created:

License Key:

License Count:

License Expires:

Maintenance Expires:

Product Options:

This will be your name or company name.
The serial number of your license key.
The date and time the license key code was generated.

This is the license key that has to be entered into XL Designer’s License
Configuration window. In this example the following would be copied/pasted:

ABCDE-FGHIJ-KLMNO-PQR12-STU34-VWXY

indicates the number of systems that were purchased and is the maximum
number of machines that the software can be activated on at any one time.

indicates when the software will stop working. For example a 30 day license
may be supplied for evaluation purposes, or whilst an invoice is outstanding. A
permanent license (til 31-12-2099) will be provided once a purchase has been
completed.

all the updates that became available whilst the maintenance period is current
can be used with the license. If the expiry date is reached and the
maintenance has not been renewed, then all subsequent updates will not
work. The last update will continue working until the license expiry date.

When the maintenance is renewed a new license will be supplied and once
stored/activated the software can be updated.

The old license key should no longer be used and will be deleted from our
servers after a grace “changeover” period from renewal. So please ensure
license key codes are replaced in a timely fashion to avoid any inconvenience
and down-time once they are deleted.

indicates which options are enabled with the license. Currently a fully
functional XL Designer has 5 product options as shown in the example above.
If the option is not listed, then it is not enabled.

For example a “Schematic Only” license would just show “Schematic, Output
Tools & File Save”.



Configuration Information

When XL Designer was installed it came with a set of defaults for file locations, auto-saves, etc. This information
can be viewed and changed if required.

Initial Installation information

The supplied configuration information & default libraries will be installed into the following structure:
<TARGETDIR>/UserTemplate/Data
<TARGETDIR>/UserTemplate/Libraries/PCB
<TARGETDIR>/UserTemplate/Libraries/Schematic
<TARGETDIR>/UserTemplate/DocTemplates

After installation, XL Designer never writes to the configuration files and libraries in this UserTemplate structure.

At initial startup of XL Designer, a personal configuration and libraries structure is created in the user's
Documents directory, and this will be seeded with files from the UserTemplate structure.

The new personal files structure is configured as follows:
MyDocuments/Seetrax/XL Designer/Artmacros
MyDocuments/Seetrax/XL Designer/Data
MyDocuments/Seetrax/XL Designer/Libraries/PCB
MyDocuments/Seetrax/XL Designer/Libraries/Schematic
MyDocuments/Seetrax/XL Designer/DocTemplates

The seeding of any directory from the above structure will only occur if the directory is found to be missing, or is
empty. Pre-existing non-empty directories will never have their contents overwritten with files from the
UserTemplate area.

The File > System Setup window in XL Designer may be used to choose different locations for the various
directories.

When a computer is shared between multiple users, the setup window allows individuals to edit/pollute their
personal configurations and libraries without affecting other users of the system.

Alternatively, it's possible to configure the system to allow the master libraries/configurations to be shared
amongst multiple users.

As long as these directories are not empty, files from the UserTemplate area will never be copied over the top of
the shared libraries and configuration.

System managers will be able to produce their own sets of configurations and design libraries and copy them to
UserTemplate area to be used as the initial defaults for all users.

Sharing configuration/master libraries

With XL Designer running, select File > System Setup and ensure that the Configuration Data directory, PCB
Masters and Schematic Masters directory paths point to the shared content. As long as these directories are
not empty, files from the UserTemplate area will never be copied over the top of the shared libraries and
configuration files.

Please note that when running on Vista/Windows 7, administrative action will need to be taken to ensure that all
users have appropriate access permissions to the shared content.
Future updates

When performing reinstalls or future upgrades, the Custom Install option permits the user to exclude installation
of the default configuration and libraries. This would be desirable when the UserTemplate area had been
customised.

Product Uninstall will never remove any files from the <TARGETDIR>UserTemplate structure.

Previously configured paths to user's configuration and library directories will be honoured, and never
overwritten.

To access the System Setup

Select File > System Setup. A window similar to the one shown in Figure 2 appears.



System Setup X

- Configuration Paths (validated at startup)
Configuration Data Directory
PCB Masters Directory
Schematic Library Directory

\Users\Hazel Bailey\Documents\Seetrax\XL Designer\Data
\Users\Hazel Bailey\Documents\Seetrax\XL Designer\PaulRXLLib\PCB
\Users\Hazel Bailey\Documents\Seetrax\XL Designer\Libraries\Schematic.v2

[ EalEaNEAl

Artwork Macros Directory \Users\Hazel Bailey\Documents\Seetrax\XL Designer\Artmacros
Temporary Files C:\Users\Hazel Bailey\AppData\Local\Seetrax\XL Designer\Temp

+ Miscellaneous Configuration Paths (not startup validated)

+ Installed optional products

+ Special functions keys

+ Design file options

+ Fonts

+ Text report formatting

+ Temporary fixes

+ Diagnostics

+ Product License

| o iires |

Figure 2

Each heading, like the Configuration Paths in Figure 2 can be expanded to display and allow editing of the
values within. Each heading is described below.

If a change is made, select the Save Changes button to implement the changes, or the Cancel to abandon the
changes (all of them). Only changes to the Configuration Paths require XL Designer to be closed and restarted
— as indicated in the window.

Configuration Paths (validated at startup)

These paths are validated when XL Designer is run to ensure they exist and the required files located. These
paths can be changed provided the full implications of the change are understood. For example moving/copying
associated files.

If these paths are changed, then XL Designer has to be closed and restarted for the changes to take effect.

The browser buttons ( = ) will appear on the right-hand side of the entry whan a folder location is selected and
can be used to navigate around the directory structure.

Configuration Data Directory: indicates the path that should be used to locate the configuration files. If the path
is changed then all the files that are found in the existing folder should be moved
to the new folder.

PCB Masters Directory: indicates the path that should be used to locate the PCB library files which are:
outlines, datalib, profile and pads.
If the path is changed, the files must be moved to the corresponding location (or
the folder will be populated automatically from the user template).
The path may point anywhere on a network.

Schematic Library Dir: indicates the path that should be used to locate the schematic library files. There
are 77 supplied library files with names reflecting the content of the files, such as
74xx, Capacitors, Resistors, etc., plus any files that have been created by the
operator.

If the path is changed, the files must be moved to the corresponding location (or
the folder will be populated automatically from the user template).

The path may point anywhere on a network.

Artwork Macros Dir: indicates the default path that will be used when saving and retrieving artwork
macros. (It is possible to specify different folders when actually saving/retrieving
the macro if required.)

Artwork macros are automatically given an extension to their name of .amf
(artwork macro file).



Temporary Files: this indicates the place where temporary files are stored whilst XL Designer is
running.
Miscellaneous Configuration Paths

These paths are NOT validated when XL Designer is run (so might not exist). You do not need to close/restart

the program to make the change.

Text I/O Directory: indicates the default path that will be used when importing or exporting files. (When
importing/exporting files, the Windows browser is also available to locate other folders
as required.)

Generic Extractors: indicates the path that will be used to locate the generic extraction tools that are
accessed from the schematic editor. If the path is set incorrectly, then the extraction
tools will not appear and cannot be used.

Installed Optional Products

There are three products that can be used as integrated packages within XL Designer: the Cadence/CCT
Specctra Autorouter, the Konekt Electra Autorouter and the Racal Redit Autorouter.

If any of these products are available, tick the appropriate box to enable the interface to that product within XL
Designer. The interfaces are located by right-clicking on the Artwork in the Navigator, then selecting Installed
Optional Autorouters.

Special Function keys

When working in the graphical editors, keyboard keys can be used to perform certain commands to make the
design process quicker. For instance when zooming in and out, switching the grid on/off, etc.

Some of the keys were defined during installation and all of them can be changed.

+ Installed optional products
- Special functions keys

Toggle tracknede lock mode Q

Add track point A

Move track point P

Delete track point

Layer swap segment L

Move track segment M

Move a part

Rotate selected item/region R

Flip selected item/region F

Pan to cursor Space
Pan left Left Arrow
Pan right Right Arrow
Pan up Up Arrow
Pan down Down Arrow
Zoom up F2

Zoom down F3

Full view F4

Toggle grid on/off G

Teggle part normal/DeMorgan

Select Inch units mede F9

Select Metric units mode F10

Select Grid Origin o]
+ Design file options

Figure 3

To change the key assigned to a command, select the current setting, then type in the new character.
The keys are not case-sensitive so whether you work with CAPS LOCK On or Off makes no difference.
Select Save Changes to close the window and implement all the changes.

Design File Options
-/ Design file options
Save Designs With File Compression

Enable Autosave

Autosave Time Interval (minutes) 10

Autosaved design filename prefix safes

Autosave to alternate directory

Autosave directory C:\Users\Hazel Bailey\Documents\XLD AutoSaves $
+ Enntc

Figure 4

Save Designs With File Compression: Some designs can be too large to send via email, or take too long to save
over a network, so it is possible to switch on file compression so that the
design file is made smaller.



Enable Autosave:

Autosave Time Interval (minutes):
Auto-saved design filename prefix:

Auto-save to alternate directory:

Fonts

Tick the box to enable file compression. When the design is saved it will
be compressed.

Compressed and uncompressed designs can be opened, regardless of
this setting.

An auto-save feature can be switched on (recommended) to allow
automatic backup saves of the design to be taken at specific time
intervals.

Length in minutes between auto-saves (if auto-save is enabled).

The user can choose to overwrite the open design with the autosave, or to
save the design with a different name (recommended).

If this field is left empty, the design will be auto-saved using the current
design file name, so the file is over-written.

If a prefix is specified (safe# by default), this will be inserted at the front of
the design file name before saving, so a separate backup copy is created.

When checked, autosaved designs can be stored in a different directory to
the one in which the design file is located.

To select a destination folder, select the entry, then select the browse
button (arrowed in Figure 4 above). Navigate to the folder required, or
create a new folder.

For data security in the event of file system corruption or hardware failure, it
is advisable to store autosaved work on a different file system to the one
that holds the design file.

The font used in the schematic editor, associated output tasks and printed text reports can be configured.
The schematic editor can display all text using either a fixed pitch vector font or a selected Windows text font.

Most Windows fonts use proportional spacing, so text strings will be slightly shorter in overall length than with
the fixed pitch vector font. Text height remains the same and is still controlled by the height properties on
attributes, non-electrical text items etc.

It is unadvisable to change between the two fonts due to the difference in text string length — so make a choice
and stick with it. Older Ranger designs will have been designed with the vector font.

Editors & Output Tasks:

Text report printing:

If the vector font setting is not in use (see below) then the schematic editor
will display all text using the selected Windows text font.

To change the font, select the setting so it highlights as shown in Figure 5,
then select the browser button that appears on the right-hand side of the
window (arrowed in Figure 5), choose from the options given.

- Fonts

Editors & Output Tasks Times New Roman $ Ed

Text report printing Times New Roman;12pt
Use vector font for schematic O

Figure 5

Because text height is specified by attributes within the editor, the 'point
size' available when choosing the font is fixed at an arbitrary 16pt and has
no bearing on the resultant text size.

With outputs such as PDF, this results in the text being searchable in the
resultant document.

The onscreen preview of an output task automatically switches the display
of text between Windows font and vector font, as determined by the
capabilities of the output device. For example the Gerber output can only
render text as vectors.

The output to image files (bmp, jpeg, gif, png) continues to output all text as
vectors.

Artwork text is always vector based in the editor and outputs because of the
strict requirements of dimensional control and clearance checking.

All printed reports (parts lists, bom’s, extraction reports, etc.) will be output
using the font and size selected. They have a consistent appearance and
include a page header, footer and page number/total page count.



(The content of the header/footer left,centre & right text fields may be
configured under the “Text report formatting” section of the system setup
window.)

Printed text reports which have information organised into columns (like the
parts list) automatically adjust column widths to obtain the best fit of the
report for the paper size in use. When a large font point size is selected for
text printout, some columns will need truncation to fit the output onto the
page. The column sizing algorithm will resize the columns such that the
minimum number of text strings are truncated in the printout.

Truncated text will be marked with a small red bracket at the point where it
is truncated.

Use Vector font for schematic: When ticked, causes the schematic editor to use the vector text font.

Text report formatting

Printed text outputs now have a consistent appearance and can include a page header, footer and the page
numbers with a total page count.

The content of the header & footer and its position can be configured from within the Text Report Formatting
area of the System Setup window as shown in Figure 6:

-I Text report formatting
-I Report header
|eft text (leave blank)
centre text (leave blank)
right text (leave blank)
-I Report footer
left text (leave blank)
centre text (leave blank)
right text (leave blank)
N o

Figure 6

To alter any of the entries, first select the item to be altered so that it highlights — /left text is highlighted in Figure
7, this will produce a selector for a pull down menu, shown arrowed in Figure 7

- Text report formatting
=/ Report header
left text (leave blank) ~ <=
centre text (leave blank)
Figure 7
Select the pulldown menu and make your choice from the options given as shown in Figure 8.
| (leave blank) [z
(user defined)
| (1eave blank)
filename
date/time

report subject
page number
software version

Figure 8

If the user-defined option is chosen, type in the required text string in the empty field that opens up underneath
the setting once selected, arrowed in Figure 9.



- Text report formatting
- Report header
left text
centre text
right text
- Report footer
left text
centre text

filename
date/time
page number

software version

(user defined)

_ Type the required user-defined text here! ¢

right text

Temporary fixes
Reverse printed arc:

Enable schematic block type change:

Disable schematic Undo/Redo:

Diagnostics
Crash Dumps:

(leave blank)

Figure 9

when printing a schematic and using some Windows printer drivers, arcs
can be printed the "wrong way round". If this happens, tick the box. Arcs
will be reversed on output and printed the correct way round.

On older versions of the software, under certain circumstances after
fetching a part into a design, the type of the part in the source library
was inadvertently set as a split part. To assist in correcting the wrong
block type on designs and libraries affected by this bug, a command
"Change Block Type" menu has been added to the “right-click” context
menu of schematic split parts in the navigator. This command is only
available when this check box is ticked.

Note: the Change Block Type command is only intended for recovery of
corrupted designs, so for this reason XL Designer always starts with this
feature disabled.

After changing a block's type in this way, the design should be saved,
closed and reopened in order for the parts to appear in their correct
navigator folders.

The schematic editor Undo/Redo functionality currently has performance
problems when working on very large schematics. As a temporary
measure to help customers’ speed up work on these large schematics, it
is now possible to switch off the undo/redo code.

This allows the user to enable the local storage of diagnostic information
or “crash dumps” which can assist the product development team in the
location of program errors.

To access this configuration tool, XLDesigner must be run as
administrator.

Once crash dumps are enabled, the software can be restarted as a
normal user and the crash dump files will be stored in the user-selected
directory if an application crash occurs.

If the crash occurs again, then please send us the crash dump.

It is useful to have the crash dumps enabled at all times, they add no
overhead to the program and will provide useful information in the event
of a repeatable problem.

The window shown in Figure 10 controls the crash dump settings and
should be configured as advised below.



centre text
right text
- Temporary fixes
Reverse printed arcs
Enable Schematic Block Type Change
Disable Schematic Undo/Redo
- Diagnostics
Crash Dumps
- Product License

Crash Dumps

report subject
page number onfigure Crash Dumps X

Click to Configure,

Status | Dumps not enabled

" Disable dumps
Action
¢ Enable /Reconfigure dumps

Dump Settings

Dump Folder I C:\Users'\Hazel Bailey\AppData'Local\Seetrax XL Designer\Te
Dump Count |5 « {maximum number of dumps to store in dump folder)

Dump Type |Minidump

Status:

Action:

Dump folder:

Dump Count:

Dump Type:

Product License
License Configuration:

OK | Cancel

Figure 10

shows the current setting for crash dumps, at the time the window was
opened. This will not change until the setting is changed and the window
closed/reopened.

Choose which option is required.

If Enable/Reconfigure dumps is selected, then fill in the rest of the
window as required.

Type in the path to the folder that any crash dumps that are produced
will be stored in.

Specify the maximum number of crash dumps that will be stored.

Limit this number to avoid using lots of disk space. We typically require
one crash dump in order to locate a problem. However it can be useful
to have a couple of files if the crash is caused by a random event.

We typically require the Mini dump in order to locate a problem.

The Full dump is very large and usually too big to transfer easily.

We will request a full dump if required to help our investigations, but the
mini dump should be sent in the first instance.

Refer to the heading “Licensing Information” within this guide (page 1).
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Commands Common to All Editors

View commands

View > Pan
Used to view areas just outside of the current view.
Items that are being moved, added, etc. do not have to be released to allow this command to operate.

Once selected, point at the area of interest and click the left-hand mouse button. The area is re-drawn centrally
on the screen.

Pan remains active until the right-hand mouse button is clicked to cancel the panning operation, when control
returns to the previously active command.
Alternative (quicker) methods of panning

Press the user defined <pan to cursor > special function key (typically the spacebar) whilst the cursor is
positioned over the item of interest.

Or press the <pan left>, <pan right>, <pan up> and <pan down> user defined special function keys
(typically up/down/left/right arrow keys). The display is moved in the direction indicated, by one screen
width.

If a mouse with a middle “scroll-wheel” button is in use the display may be panned by pressing and holding
the middle mouse button, then moving the mouse in the direction required.

View > Zoom In

Used to increase the magnification of an area of interest. One level of magnification takes place about the
cursor position. Once selected, point at and select with a click of the left-hand mouse button the item of interest.

Zoom In remains active until the right-hand mouse button is clicked to cancel the operation, when control returns
to the previously active command.
Alternative (quicker) methods of zooming in

Press the user defined <zoom up> special function key (typically F2) whilst the cursor is positioned over the
item of interest.

If a mouse with a middle “scroll-wheel” button is in use, by rotating the button, the display will zoom in or
out, depending on the direction of rotation.

View > Zoom Area

Used to increase the magnification of an area of interest. A rectangle is defined around the area of interest, and
that area is re-drawn to fill the screen. Items that are being moved, added, etc. do not have to be released to
allow zoom area to operate.

Once selected, point at and select with a click of the left-hand mouse button one corner of the area of interest. A
rectangle appears with one corner fixed in the selected position and the opposite corner attached to the cursor.
Move the cursor until the rectangle encloses the area of interest, and release it with a second click of the same
button. The area is re-drawn.

Zoom Area remains active until the right-hand mouse button is clicked to cancel the operation, when control
returns to the previously active command.

View > Zoom Out

Used to reduce the magnification scale of the display.

Items that are being moved, added, etc. do not have to be released to allow this command to be selected.

Once selected, point at an area and click the left-hand mouse button. One level of reduction takes place about
the cursor.

Zoom out remains active until the right-hand mouse button is clicked to cancel the operation, when control
returns to the previously active command.
Alternative (quicker) methods of zooming out

Press the user defined <zoom down> special function key (typically F3) whilst the cursor is positioned over
the item of interest.
If a mouse with a middle “scroll-wheel” button is in use, by rotating the button, the display will zoom in or
out, depending on the direction of rotation.
View > Full - used to view the complete item being edited, i.e. schematic sheet, part, profile, outline, artwork,
etc.

Items that are being moved, added, etc. do not have to be released to allow this command to be selected. Once
selected, the display immediately re-draws to display the complete sheet.
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Control returns to the previously active command once the screen has been re-drawn.

Alternative (quicker) methods of selecting Full
Press the user defined <full view> special function key (typically F4).

View > Previous View

Used to restore the previous picture to the screen. It can be used up to four times.

Items that are being moved, added, etc. do not have to be released to allow this command to be selected. When
selected, the previous picture is restored to the screen and control returns to the previously active command.
View > Refresh

The screen is not automatically refreshed, so this command can be used to to re-draw or refresh the screen.

For instance, if a symbol that is overlapping other items is moved, it looks as though the items that were
underneath have disappeared or broken up. They are still there and Refresh restores the picture.

When selected the display is immediately refreshed, control returns to the previously active command.

View > Toolbar

The toolbar can be made invisible if required. This means that the icons will not be available for selection.
(Large or small icons can be selected from the File > System setup window.)

View > Status bar

The status bar (along the bottom of the XL designer window) can be made invisible if required. Warning This
means that messages that normally appear in the status bar will be missed.

View > Navigator/Browser/ Properties

The Navigator, Browser & Properties windows can be made visible or switched off. When ticked in the pull-
down menu, they are visible.

An extra facility, called autohide, allows them to be visible, but only when required. Typically it is more useful to
have them visible, but hidden so they can be easily accessed when required and they don’t clutter up the
display.

Autohide

If the windows take up too much screen space, use the Autohide feature so they hide themselves when
they are not used. They will shrink to the size of their tab, and will show themselves only when
required.

To activate Autohide on a pane, select the pin button in the title bar (Figure 11(a) - the window is now
reduced to a tab bar Figure 11(b). The actual position of the tab is related to the position of the window
on the screen and can vary.

L e T T

: Navigator (E)(

(a)

Figure 11

Moving the cursor over the tab re-opens the window. The window remains open whilst the cursor

remains in the window. The pin is displayed rotated by 90 degrees ( = ) to indicate the window has
been auto-hidden. The window closes as soon as the cursor is moved out-side of its area. This allows
access to the window whilst achieving maximum editing area.

To un-hide the window permanently, select the rotated pin from the title bar of the window whilst it's
open.
Docking & Merging

If the Navigator, Browser & Properties windows are visible and have not been auto-hidden (the pin
should be upright in the title bar), they can be moved or “floated” around the screen as required, then
released or “docked” in position.

To move/dock a floating window

Position the cursor over its title bar and hold down the left button. Drag the window to the location
required.

A rectangle shows you where the window will be docked. It may try to snap to the edges of the screen
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at a set size - the Ctrl key can be pressed when dragging the window to prevent it from trying to dock at
these positions.

Release the mouse button to release the window.
The released windows can be moved as required, Figure 12.

Navigator n Browser n Properties n
#-(C] MASTERS
< *ﬂ Layer | Points | Type A
#-((0 Configuration Via Holes
+#-(_] LogFiles T 16 Copper layer
(3 Documentation B 0 Copper layer
-] Standard Pads 1 0 Silk screen layer
#-( Custom Pads 2 Silk screen layer
4 ,LI Schematic Silk screen layer
+ u Component Outlines ) 0 Silk screen laver
? Q Logos Copper layer
#1-( Parts
9 (] Nets - 6 0 Copper layer v
&= Board Profile Find in Navigator ) Find in Navigator
-_{f Artwork Bri Properties | Browser
#-(_] Outputs —
< >

Figure 12

These windows can be re-sized by dragging the sides/corners of the window in the usual way.

To return them to their original positions without having to pick them up and move them, use the View
> Restore Default Layout > Main Frame Layout command.

View > Restore Default Layout > Main Frame Layout
Used to restore the navigator, browser & properties panes to their original locations.

View > Restore Default Layout > Editor Layout
Used to restore the editor’s dialogue bars to their original locations.

Grid commands

The grid commands are used to control the grid. The grid can be made visible/invisible, items can be made to
snap to the grid/half grid as required and there are 6 grid settings available to cater for any size of grid required.

The grid dot size and intensity can be adjusted from the Edit > Display Adjustments window.

The grid in the schematic/schematic parts editors may be displayed as lines or dots (Edit > Preferences,
Miscellaneous window) and its colour can be altered (Edit > Preferences, Colours window).

The colour of the grid in the other editors (artwork, profile, pad and outlines) is controlled from the Configuration
> Colours folder.
Grid > On/Off
Used to toggle the grid display on and off. A tick indicates the grid is visible.
At low zoom levels the grid pitch may be too fine to be displayed, this is indicated in the information bar:
|

Grid pitch too small

Figure 13
The current grid pitch is displayed in the status bar. The grid pitch is controlled by the selection made from the
Grid menu.
Whether the grid is visible or invisible, the Grid > Snap to Grid setting controls whether items snap to the
nearest grid or half grid setting.
Grid > Inch

Allows the user to specify a selection of grid pitches in inches, the most applicable one being chosen
automatically for each level of zoom.

The selection of grids is defined in the Configuration folder of the design, Grid Auto-pitch table. For instance,
grids of 0.2", 0.1", 0.050", 0.025" and 0.005" could be specified. When viewing the complete board, one of the
courser grids would be used as the finer grids would obliterate everything else on display. Likewise if a single
item were filling up the screen, one of the finer grids would be used.

The threshold at which the grid pitch changes is controlled from the Edit > Display Adjustments window.
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Grid > Metric
As Grid > Inch but using metric pitches

Grid > 0.1"
Gives a 0.1" grid at all zoom levels.

Grid > 1mm
Gives a 1Tmm grid at all zoom levels.

Grid > User Defined

Allows a specific grid to be defined which can be different in the X and Y axis. Once selected, type in the pitch
required in both axes, select the units required then select OK.

Grid > Snap to Grid
Used to toggle grid snapping on and off. A tick indicates grid snapping is "on".

With grid snapping on, items that are moved snap to the nearest grid, or half grid point when they are released,
whether or not the grid is visible. If snapping is switched off items are released wherever the cursor is
positioned.

The current snap state gets saved with the design and the state is stored separately for the artwork, profile,
outlines, custom pads and schematic views within the design.

Note: when using the region commands in the schematic editor, the region rectangle corners and move/copy
destination will always snap to grid/half grid irrespective of this setting.

Grid > Select origin

Used to force the grid to radiate from a selected point. If the grid origin has been moved, then the information
bar contains the words "Grid-shift".

In the component outline editor only a point (corner) of the outline or a pad datum can be selected.

In the artwork editor, component datum’s can be selected as the origin, in addition to pads and track nodes on
any visible layer.

In the profile editor only a point (corner) of the current category (profile, keepout ot router) can be selected.

Grid > Edit origin
Used to force the grid to radiate from a specific position, using X-Y co-ordinates. If the grid origin has been
moved, then the status bar contains the words "Grid-shift".

When selected, a window appears containing the current position of the grid origin, with respect to the original
datum point of the outline. New co-ordinates can be typed in. Select OK to implement the change.

Grid > Clear origin
Used to restore the grid to its original location, the word Gridshift will be removed from the status bar.

Grid > Measure Distances

Used to display the co-ordinates of cursor selected positions with respect to the datum of the outline, and also
the last position selected.

If grid snapping is switched on, the co-ordinates will refer to grid or half grid positions. The current grid is
displayed in the information bar.

Once selected, select a position with a click of the left-hand mouse button. A window appears containing the XY
position of the selected location. If another position is selected, the window contains its XY position, plus the
distance in the X and Y axis (DX and DY) between the two selected positions. The straight-line distance is also
given (L).

Window commands

Window > Cascade
Used to display the open windows in "cascading" mode from the top left of the SXLD window.

Window > Tile Vertical
Used to display the open windows in vertical columns in the SXLD window.

Window > Tile Horizontal
Used to display the open windows in horizontal rows in the SXLD window.
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Edit commands

Edit > Units
Used used to change the selected units. Either metric or inch units can be selected.

The units selected control the X-Y readout, they do not control the grid which is controlled from the Grid
command menu.

The selected units are used when displaying sizes or when sizes can be entered. Unless specified (“ or mm) the
decimal point indicates whether Imperial or Metric values are in use a . (dot) is used in Imperial values and a,
(comma) in metric values.

The selected units mode gets preserved across program sessions.

Edit > Display Adjustments

Previous versions of Ranger and XL Designer had become very slow when refreshing the artwork display on
Windows7 and later versions, which meant changes were necessary. XL Designer now uses the Microsoft
Direct2D API for all graphical displays so that full speed advantage of the latest generation of graphic cards and
processors can be utilised. This change has led to the loss of some features, such as colour mixing (when red
and blue tracks overlapped they became purple) and the ability to control the thickness & height of items in
terms of pixels when zooming in/out (so that labels/pin numbers didn’t alter their height dependant on zoom
level).

Because of these changes, there is no longer one setting that suits all hardware configurations or users, so new
controls have been added to allow fine-tuning of the new-style display, for example to make lines and grid dots
thinner/thicker/sharper, to make labels/pin numbers/grid dots bigger/smaller, etc. These will be found in the Edit
> Dsiplay Adjustments window (also the Opacity control in the View Control dialogue bar).

A combination of changes may be required and if the display is not to your liking, some time should be spent
adjusting the settings to obtain the best display possible. For example, it may be necessary to adjust the grid dot
size and intensity to obtain grid dots that are comfortable to look at.

When making a change, it is a good idea to view the display with the minimum, then maximum values set — this
provides a reference marker to allow finer-tuning to take place.

When selected a window similar to that shown in Figure 14 appears.
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Display Adjustments X

-1 Common
Use display anti-aliasing
Minimum line rendering width 40
Dotted grid dot size 40
Dotted grid intensity 8

Autegrid pitch change thresheld
- Schematic Editor

Ruled grid line width 40
-/ Artwork Editor

Part labels text size 50

Pin number text size 40

Please note : Edit windows must be closed and reopened for display adjustments made
here to become visible.

| {Restore Defaults ! oK Cancel

Figure 14

Pay particular attention to the note (arrowed in Figure 14) - if any adjustments are made to the settings, then the
editor itself (schematic, outline, profile, artwork) MUST be closed and reopened for those changes to be
implemented and therefore visible.

The first settings are common to all graphical editors:

Use Display Anti-aliasing:
The anti-aliasing feature of Direct2D means that the edges of displayed features are now much smoother —
for example arcs/circles no longer have a jagged look to them, nor do non 0/90 degree lines. However this
can be a disadvantage when trying to ensure that all lines are at 0 or 90 degrees, so you may prefer to
have anti-aliasing switched off (unticked).

There is also some speed penalty with anti-aliasing switched on, though typically only noticeable on very
dense artworks. A display rendering speed increase of 40% is typical when anti-aliasing is disabled.

Minimum Line Rendering Width:

Some lines can be too thin to be visible at some zoom levels (typically square/rectangular pads shown
unfilled). This setting allows the thickness of the thinnest lines to be made visible at all zoom levels.

Note: when "display tracks at width" is selected, the tracks will never be rendered narrower than the size
specified here.

Dotted grid dot size and Intensity:

It can be difficult to see the grid dots due to their size or intensity/brightness, or they can be too over-
powering.

Use these two controls to make adjustments to the grid dot diameter and brightness.
Larger numbers increase the size of the grid dots and make them brighter.
Autogrid pitch change threshold:

By changing this value, the threshold at which the display switches from one autogrid pitch (Grid >
Inch/Metric) to the next, can be controlled.

The auto-grid pitches are defined in the Configuration > Grid Autopitch Table.
Schematic Editor:
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Ruled Grid Line Width:

The width of the ruled grid lines in the schematic editor can be set in the range 10 -100 where larger
numbers result in thicker grid lines.

Artwork Editor:
Part Labels & Pin Number Text Sizes:

The size of text displayed for part labels and pin numbers can be set in the range 20-100 with larger
numbers increasing the size of the text.

The size selected is a compromise as the actual height varies with zoom level, so adjust the size until a
good compromise is selected. The more you zoom in, the smaller they appear.
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Configuration Folder

The configuration folder contains fundamental information about the design. The majority of this information will
be common across all designs, but individual designs may need slight variations.

For this reason, each design has its own configuration folder and settings. The information in the design’s
configuration folder is initially copied from a master configuration folder. The master configuration folder was
created when the software was installed and it contains the default values for these settings.

The master configuration folder can be modified to suit individual company standards. It can be reviewed and
altered as required, but bear in mind altering some values will affect other things. For example, altering the
master pad sizes table will affect component outlines held in the master component outline library that use those
pads.

Altering the master configuration folder has no effect at all on designs that already exist.
When a design is created it takes a copy of the master configuration folder contents, so the design’s
configuration folder is initially the same as the master configuration folder.

Once a design has been created, its configuration folder can be modified for the particular design rules in place
for that design. Once created, each design’s configuration folder is totally independent of the master
configuration folder and every other design’s configuration folder.

A design’s settings can be restored to the values held in the master configuration folder by right-clicking on the
design’s configuration folder (Figure 15), selecting Restore Design Defaults, then selecting which items to
restore to the current master design default values.

¥4 XL Designer PCB Creator Version 2.21

i File Edit View Window Help

eEudy

Navigator 4 x
@-(Z3 MASTERS
=0 completed worked example emc riulesnd.
@3
#-(12 Log Files Restore Design Defaults I $ Restore Design Defaults X

(20 Documentation

@3 Standard Pads I™ Part Code Prefix Table
[ Custom Pads

#-(Z] Schematic © [~ Pad & Track Sizes
< >

I Power Plane Feature Dimensions

‘ L e |

: Browser 1 x

Figure 15

The configuration folders are accessed from the navigator pane as shown in Figure 16, from within the
expanded Masters folder or the design’s own folder.

ﬁ] XL Designer PCB Creator Version 2.21 - [complete
! File Edit View Grid ldentify  Tools

ISE=2507 ) Sl Ya

i Navigator 4 x

~

#-(_] Standard Pads

#-(Z] Custom Pads
#-(Z) Component Outlines
#1-(Z Loges

atic Libraries
] completed worked S
+-(Z] Configuration

(L2 Documentation
#-(_] Standard Pads

Figure 16

When the folders are opened, the settings appear. The content of a design configuration folder is shown in
Figure 17. Each setting can be selected and opened.
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Figure 17

The master configuration folder does not include the settings for Power names, Layer assignments & ordering or
Via hole definitions, as these will always be defined locally within the design.

Each of the settings is described in this chapter.

Confiquration folder — Colours

When selected the window similar to that shown in Figure 18 appears.

Colours Configuration X

-1 Artwork, Profile, Pad & Outline editor common colours

Grid Colour I o; 255; 0
&= o

Fixed Tracks Colour
i+ Highlighting Colours
1+ Layer Colours

Artwork Colours

Restore Defalts Copy To Master Colours_ | oK Cancel

Figure 18

This permits the configuration of a set of colours for the items/layers/categories listed, in the specified editors.

To make a change, select the category so that it highlights, at which time the browser selection button will
appear, as shown arrowed in Figure 19.

Select this browser button to display the colour palette. Make a choice, then OK the window.
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Restore Factory Defaults:

Figure 19

only available when the master colours window is open. It is used to replace the

existing colour set with those that were selected when the software was installed.

Restore Defaults:

only available when the design’s colours window is open. It is used to replace the

existing colour set with those colours defined in the master set.

Copy to Masters:

only available when the design’s colours window is open. It is used to copy the

current design’s colour set to the Master set.

Configuration folder - Part prefix codes

Every part within a design must have a reference designator, which consists of a part prefix code and a number.
For example: IC1, IC2, R1, R2, R3, C1, C2, etc.

Upto 64 part prefix codes can be defined within a table, a sample part prefix code table is shown in Figure 20.

completed worked example (1).rxl

X

ID | Prefix

| Description

[

C
TR
D
BR
XT
R
7 |WR
C

w |
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=

PL

12 |TP
SW
RL

INTEGRATED CIRCUIT

TRANSISTOR
DIODE

BRIDGE RECTIFIER
CRYSTAL
RESISTOR
VARIABLE RESISTOR
CAPACITOR
INDUCTOR

PLUG

SOCKET

TEST PIN

SWITCH

RELAY

Cancel |

Figure 20
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Up to 4 upper-case characters are permitted in a part prefix code. (Lower case characters are automatically
changed to upper-case.)

An optional description can be assigned to each prefix, but the software does not refer to this data.

To save typing in a part prefix code table each time a design is created, a master table is provided. This table
should contain the standard part prefixes used by your company. For example, IC or U might be used for
integrated circuits, TR for transistors, R for resistors, etc.

When a design is created, a copy of the master part prefix code table is copied into the design, so the master
table should contain all the prefixes commonly used by your company. Non-standard prefixes can be added to
the design's part prefix code table as they are required.

To view/change the part prefix codes:

With the Masters or Design folder open, depending on which will be edited, double-select the Configuration
folder, then either double-select Part Prefix Codes with the left mouse button, or right-click it, and then select
edit. The part prefix table appears.

To add or edit a part prefix or description, select the appropriate entry and type in the characters required. Use
<tab> to move between entries.

Select OK to close the window and implement the changes.
Changes to the master part prefix code table only affect new designs, existing designs are not affected.
Changes made to a design’s part prefix table do not affect other designs or the master part prefix table.

The design’s part prefix table is automatically updated when a circuit schematic is compiled into a parts/wiring
list or a parts/wiring list is imported, if new prefixes were used on the circuit.

The prefixes can be restored to the values assigned in the master part prefix table by right-clicking on the
Configuration folder and selecting Restore Design Defaults, then choosing the option(s) required — but see the
notes below prior to making the change.

Important Notes:

e DO NOT alter the order of the part prefixes in this list once a parts and wiring list exists - the change
will affect the parts and wiring list and artwork. See Effects of altering part prefix codes below.

¢ New part codes should be added to the end of the existing entries.

e If an existing prefix is modified and a parts and wiring list exists, then all occurrences of the changed
prefix will also be changed in the parts/net lists.

Effects of altering part prefix codes

The following information is supplied for reference purposes and explains why the order of part code prefixes
should not be changed once a parts/wiring list has been created.

Internally, the software operates on a number it has assigned to part prefixes (from 0 to 63), not the prefix itself.

So for example, if the prefix IC is in position 0 in the part prefix code table, IC1 will be referred to internally as
01, IC2 will be 02, etc. If the prefix TR is in position 1, then TR1 is held as 11, TR2 as 12, TR3 as 13, etc.

In the parts list, each part is shown with its prefix, IC1, IC2, TR1, TR2, etc. and once the parts are placed on the
artwork, their X/Y co-ordinates are also shown/stored. For example:

IC1 7400,74L.S00 DIL14 1.0 2.0 0 (part held internally as 01)
IC2 7404,74L.S04 DIL14 1.0 3.0 0 (part held internally as 02)
TR1 BC999,BC999 TO18 2.5 1.0 0 (part held internally as 11)
TR2 XX123,XX123 TO3 25 1.5 0 (part held internally as 12)

If the positions of the prefixes are reversed in the prefix code table, so that IC is now in position 1 and TR in
position 0, the prefixes in the parts list also get reversed as shown below.

TR1 7400,74LS00 DIL14 1.0 2.0 0 (part held internally as
'(I)'I1?{)2 7404,74LS04 DIL14 1.0 3.0 0 (part held internally as
?(?1) BC999,BC999 TO18 2.5 1.0 0 (part held internally as
I:(;% XX123,XX123 TO3 25 1.5 0 (part held internally as

This is obviously incorrect and will affect the artwork if designed as well - TR1 and IC1 have swapped positions,
as have TR2 and IC2. The tracks on the artwork will remain in their original positions, which will cause
connectivity problems (shorts and unroutes).

If the prefix table is restored to its original settings, the parts/wiring list and artwork will also be restored
correctly.

If the prefix IC was changed to ZZ, then all the IC's in the parts list would become ZZ's. On a completed design
this would mean the silk-screen labels would be incorrect.
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To sum up: do not alter the order of prefixes in the design’s part prefix table unless the implications are fully
understood.

The order of part prefixes in the master table can be changed without any effects.
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Confiquration folder - Size Tables, Pad Sizes

Four standard pad shapes are available, with up to 512 different pad sizes for each of those pad shapes.
(Non-standard pad shapes are described in a separate chapter, entitled Custom Pads.)
The four standard pad shapes are:

Round

Square

Round-ended-rectangular

Square-ended-rectangular

(Heat-relief and anti-pads are also available for use on internal power planes and these are described
separately later.)

Standard pads can have up to one drilled hole that will always be in the centre of the pad.
Connections/tracks are attached to the centre of standard pads.

To help identify the pads, each pad is assigned a number for reference purposes, from 0 to 511, which is known
as its pad code.

When pads are used, they are called up by their pad code and the size of the pad is dependent on the
dimension assigned to that pad code in the pad size table. This makes it easy to change the size of all the pads
of a particular code within a design, by simply editing the pad size table — this also gives flexibility between
designs.

Master/Design Size Tables

When the software was installed, a master pad sizes table was supplied. The pads used in the master
component outline library use the pad sizes defined in the master sizes table.

When a design is created, a copy of the master size tables is copied into the design. The design’s table can be
edited without affecting the master sizes table or any other design.

The master pad sizes table should contain all the pad sizes in common use.

The design’s pad sizes table in addition to the pad sizes in common use, should also contain any non-standard
pad sizes required by that design.

Changes to the master sizes table only affects new designs, existing designs are not affected.
Changes made to a design’s sizes table do not affect other designs or the master sizes table.

All the pad codes from 0 to 15 in the master pad sizes table had sizes assigned to them, whilst pad codes from
16 onwards were set to 0 unless they were in use by the master outline library.

(Pad codes from 0 to 15 that are not used in the supplied master outline library are set to 0.049" diameter/wide
or 0.049" x 0.019".)

To view/change the sizes table:

With the Masters or Design folder open, depending on which set of pad sizes will be edited, double-select the
Configuration folder, then either double-select Sizes Table with the left mouse button, or right-click it, and then
select edit. The sizes table appears, similar to the one shown in Figure 21.

Master dimensicns X

File Units

Pad Sizes | Track Widths | Heat Reliefs and Antipads | Miscellaneous Line Widths ]

Size Drill Round Pad | Square Pad | Round Finger | Round Finger | Square Finger | Square Finger
Code | Diameter Diameter Width Length Width Length Width

©

vvvvvvvvvv

Sk w o[ —=

™ Show used sizes only

oK | Cancel

Figure 21

If the design’s sizes table is opened, this table was initially copied from the master sizes table when the design
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was created.

This window has four tabs that can be selected, the Pad Sizes being one of them.

The list of pads can be scrolled through by selecting the scroll bar or arrows on the right side of the window.
The units in use can be set to inches or millimetres by selecting the Units command from the top of the window.
The pad sizes table is made up from rows and columns. Each row represents one pad code. The columns are
used for the drill size and the size of each pad shape (rectangular pads have a length and width column).

The drill size relates to all pads with the same pad code.

Even if a drill size is specified in the pad, it may not be drilled when used. (Holes are only drilled if the pad is
added to the inner layer of a pad stack, or to layer V in the artwork editor.)

Each column can be sorted in ascending/descending order by selecting the column headers.

Any of the values may be edited, by selecting the value and retyping. Note: changing the value of any pad/drill
sizes that are in use within component outlines of the associated library (master outline library if the master
sizes table is open, or the job library if the job’s sizes table is open) will affect those outlines. Likewise if a job is
open and the pad/drill size is changed, the change will affect those pad/drill sizes used in the artwork editor.

Select OK to close the window and implement the changes.

If the changes were made whilst the outline or artwork editors were open, the screen will need to be refreshed to
update the displayed pads/drill sizes.

To restore the design’s pad/track sizes table to the master settings:

The design’s size table can be restored to the values assigned in the master sizes table by right-clicking on the
Configuration folder and selecting Restore Design Defaults, then choosing the option(s) required.

Notes about pad sizes:

e round or square code 0 pads are always used for standard vias so this size code should not be used
for anything else. If a component pad will require the same pad size as that assigned for code 0, then
define another pad code with that same size.

For example code 0 and 9 round pads are both assigned as 0.055" (different drill sizes though) in the
master table. Code 0 will be used for vias, and code 9 should be used for component pads. If a
different hole size is required, define a new round pad.

e Pads that have been used on the artwork have an * (asterisk) next to them in the design’s pad sizes
table. (The * does not appear in the table until the outlines containing the pads have actually been
placed on the artwork and the artwork saved.

¢ In the master pad sizes table, any pad sizes that have a size assigned (with the exception of those set
to 0.049" or 0.049" x 0.019") are used in the master component outline library. If those sizes are
changed, they will affect the supplied master component outline library.

e round-ended or square-ended pads cannot have a pad width that is the same size or larger than the
pad length defined — the width must always be smaller

24



Confiquration folder - Size Tables, Heat-relief and anti-pads
Heat-relief pads and anti-pads are only used if power planes or split-power planes are generated on an inner
layer of a design.

A power plane layer is an inner layer made from a solid sheet of copper. All holes that pass through the layer
are connected to it, and therefore to each other, until they are isolated by anti-pads.

Two types of pad are used on power planes, anti-pads and heat-relief pads and they are shown in Figure 22,
the anti-pad is on the left. The red background represents copper.

Figure 22

Anti-pads are used to isolate the holes from the copper plane. Anti-pads are in fact "not copper", they are the

negative/opposite of a copper pad as they remove copper from the plane. When placed over a hole (that can't
be seen in Figure 22) on a plane of copper, they form a clearance area around the hole. The hole is therefore
disconnected from the plane.

Heat-relief pads are used around holes that should be connected to the plane; they are not strictly required as
the hole is connected to the plane even if they are not used. However, problems with heat transfer could be
experienced when soldering the board if they are not present. Figure 22 shows the heat-relief pad on the right,
surrounding the hole which can be seen.

The heat-relief pad maintains the connectivity to the hole.

The sizes of these pads are related to the size of the hole passing through the board, and never related to the
size of pads used on other layers of the board.

Different anti-pad and heat relief pad sizes can be defined for different hole sizes.

On the screen and during the plotting processes, a reverse image of the power plane is seen (except when
using "Preview" mode in the power plane tools commands). For example, on the screen the anti-pads and heat-
relief pads will appear as copper, but in reality they are not copper, the rest of the layer is copper and they form
clearance areas.

Heat relief and anti-pads are defined in a table as shown below.

Master dimensions X

File Units

Pad Sizes | Track Widths Heat Reliefs and Antipads | Miscellaneous Line Widths

Drill Size Range Heat Reliefs Antipads
Min. Max. Track Width Clearance Channel Width Clearance

wuiov W
150

W

b

vvvvv

L

W

oK | Cancel |

Figure 23

The sizes can be displayed/entered entered in imperial or metric after selecting the Units command from the top
of the window.

The sizes in each row can be changed by selecting the value to be changed and then typing in the new value.
The <tab> moves the text entry cursor between fields. The window is divided into areas as follows:

Drill size range - Min and Max  Sixteen ranges of hole sizes can be defined. This allows different heat-relief
and anti-pad sizes to be defined for different hole sizes. The ranges should not
overlap, e.g. if the minimum and maximum values for one range of holes were
set to 0.020" and 0.035" respectively, the previous maximum value should be
0.019", and the next minimum value should be 0.036".

Heat-relief pads Three parameters are defined for heat-relief pads, as shown in Figure 24 and
they are: Track width, Clearance and Channel width. The sizes entered
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relate to the range of hole sizes on the same horizontal line.

Anti-pads One parameter is defined for anti-pads as shown in Figure 24. It is the isolation
distance between the edge of the hole and the copper plane.

Heot-relief pod Ant i-pod

/Cnonnel widrn
\ Cleorace {rom
edge of hole
1o copper plane

_ |

Clearance Trock widih

Figure 24

A master heat-relief & anti-pad table is provided. When a design is created, a copy of the master heat-relief &
anti-pad table is copied into the design. Therefore, the master table should contain the standard requirements
for heat-relief & anti-pads. Design specific requirements can be included in the design’s heat-relief & anti-pad
table as they are required.

To view/change the heat-relief and antipad sizes:

With the Masters or Design folder open, depending on which will be edited, double-select the Configuration
folder, then either double-select Size Table with the left mouse button, or right-click it, and then select edit. The
sizes table appears, with the Pad sizes visible. Select the tab titled Heat-Relief & Anti-Pads to display the heat-
relief & anti-pad size table. A window similar to the one shown previously in Figure 23 appears.

Changes to the master Heat-Relief & Anti-Pads table only affect new designs, existing designs are unaffected.

Changes made to a design’s Heat-Relief & Anti-Pads table do not affect other designs or the master Heat-Relief
& Anti-Pads table.

Heat-relief pads and anti-pads are only used on layers defined as power plane layers.

Selecting OK closes the window and implements the changes.

If the changes were made whilst the artwork editor was open, the screen will need to be refreshed to update the
displayed heat-relief and anti-pads.

To restore the design’s pad/track sizes table to the master settings:

The design’s size table can be restored to the values assigned in the master sizes table by right-clicking on the
Configuration folder and selecting Restore Design Defaults, then choosing the option(s) required.
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Confiquration folder - Size Tables, Track sizes

Each design within Seetrax XL Designer can use upto 512 different line thicknesses or track sizes.
(For profile, keepout, etc. line sizes, refer to the Miscellaneous Line Widths tab in this same window.)

Although referred to as the Track sizes table, any lines added to the artwork also use the sizes in this table, for
example lines that form the silk-screen outline shapes.

Each track size is assigned a number for reference purposes, from 0 to 511, which is known variously as its
width code, track code or size code.

A master track sizes table is supplied, with codes 0 to 15 having commonly used sizes assigned to them, the
remainder being set to zero.

Each time a design is created, the sizes from the master table are copied into the design, so the design starts
off having the same sizes assigned. The master table should therefore contain the standard track sizes used by
your company. Non-standard track sizes can be added to the design's track size table as required.

Changes to the master sizes table only affects new designs, existing designs are not affected.
Changes made to a design’s sizes table do not affect other designs or the master sizes table.

When tracks/lines are added, the size of the line is dependent on the size defined in the size table. This makes it
easy to change the thickness of all the tracks/lines of a particular code within a design, by simply editing the
track size table. It also allows flexibility between designs.

Notes when changing sizes:
e code 4 tracks are used extensively in the master outline library for silk screen outlines.
e code 2 is the default size code used when silk-screen labels are added
e codes 4 and 11 are the default sizes assigned for signal and power connections

o track\line sizes that are used in the artwork editor of the design have an * (asterisk) next to them in the
design sizes table. (The * does not appear in the table until the tracks/lines have actually been used on
the artwork and the artwork closed.)

To view/change the Track Sizes:

With the Masters or Design folder open, depending on which will be edited, double-select the Configuration
folder, then either double-select Size Tables with the left mouse button, or right-click it, and then select edit. The
size tables appear, with the Pad sizes visible. Select the tab titled Track Sizes to display the track size table. A

window similar to the one shown in Figure 25 appears

Master dimensions X

Eile  Units

Pad Sizes Track Widths | Heat Reliefs and Antipads | Miscellaneous Line Widths ]

Size | Track Width ()
Code

Blw o= o

I~ Show used sizes only

0K | Cancel ”

Figure 25

The units in use can be set to inches or millimetres by selecting the Units command from the top of the window.
To edit a track/line size, select the track size from the list, then type in the new size.

Select OK to close the window and implement the changes.

If the changes were made whilst the outline or artwork editor was open, the screen will need to be refreshed to
update the displayed track/lines.

To restore the design’s pad/track sizes table to the master settings:

The design’s size table can be restored to the values assigned in the master sizes table by right-clicking on the
Configuration folder and selecting Restore Design Defaults, then choosing the option(s) required.
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Confiquration folder - Size Tables, Miscellaneous Line Widths

This window controls the size of board profile and keepout region boundary lines and any other features that do
not have a specific thickness assigned.

Please note that the values specified here only influence the display of features in the output task preview
window and in resultant outputs. They do not influence the display within the outline, artwork or board profile
editors.

To view/change the Line widths:

With the Masters or Design folder open, depending on which will be edited, double-select the Configuration
folder, then either double-select Size Tables with the left mouse button, or right-click it, and then select edit.

The size tables appear, with the Pad sizes visible. Select the tab titled Miscellaneous Line Widths to display the
window similar to the one shown in Figure 26.

Untitled X

File Units

Pad Sizes | Track Widths | Heat Reliefs and Antipads ~Miscellaneous Line Widths

Additional line width control for output tasks (values set here do not cumently affect atwork and profile editor display)

Feature Dimension

Profile boundary line width

ra
R
IS

o o O

Keepout region boundary line width 254
All other features ),254
OK | Cancel
Figure 26

The units in use can be set to inches or millimetres by selecting the Units command from the top of the window.
To edit a size, select the size from the list, then type in the new value.
Select OK to close the window and implement the changes.

If the changes were made whilst the output task editor was open, the task will need to be closed/reopened to
update the displayed lines.
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Configuration folder - Manual routing parameters

This window contains the settings that are used when manually routing connections or tracks in the artwork
editor.

A master set is stored and can be changed. The master set is copied into each design when it is created.
Changes to the master set do not affect existing designs.

The parameters within each design can be modified as required without affecting other designs or the master
set.

To view/change the Manual routing parameters

With the Masters or Design folder open, depending on which will be edited, double-select the Configuration
folder, then either double-select Manual Routing Parameters with the left mouse button, or right-click it, and then
select edit. The manual routing parameters window appears.

To edit a parameter: some have values that can be typed in, in which case select the entry and type in the value
required. Use <tab> to move between entries. Other parameters have a pull down menu, from which an option
can be selected.

Select OK to close the window and implement the changes.
When selected, a window similar to the one shown in Figure 27 appears. The parameters are described below.

Routing Parameters X

Default width codes & DRC clearance

Power Width |11 _Ij Clearance | 0.254

1.270mm
Signal Width |4 _|:] Clearance | 0.254
O3 Active DRC |~

Unroute Reconnect | Side-Biased v

Unrouted Power Bias m

Via Shape ’m

Segmove Mode ’W]

Unroute convert ,WI
Unroute Min. Length | 12.700

Comer insertion ,WI

Cancel

Figure 27

Power & Signal Width Used to specify the default width codes used for power and signal connections/tracks.
The actual thickness assigned to the codes is displayed underneath the setting, which is
controlled from the track sizes table. The codes can be changed by using the spin-
controls alongside.

If the codes are changed and the artwork editor is open, the screen has to be refreshed
to implement the change. The change does not affect existing tracks — only unroutes are
affected.

Note: the schematic/wiring list can be used to specify particular width codes for individual
nets if required and these values will over-ride the default settings on those nets.

DRC Clearance When manually routing tracks in the artwork editor, it is possible to switch on, on-line
dimensional rule checking (DRC) (using the tick box in this window).

If it is switched on, any gaps that are smaller than the sizes specified here when manually
routing are flagged as clearance errors. Different minimum clearances can be specified
for power and signal tracks.

The artwork-checking window is automatically updated to reflect the values assigned in
this window.

Note: the schematic/wiring list can be used to specify particular minimum clearance
requirements for individual nets if required and these values will over-ride these default
settings on those nets.
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The units (inches or millimetres) are defined before opening the window using the Edit >
Units command.)

Active DRC When manually routing tracks in the artwork editor with this setting ticked, clearance or
short circuit errors are flagged as they occur. An error flag temporarily appears next to the
offending clearance error or short circuit error, it doesn't stop the error occurring. The
error can be left for later modification.

The minimum clearance requirements for signal and power tracks are defined in this
window (Default width codes and DRC clearance).

It is important that the artwork checking routines are always performed on the finished
artwork design in case flagged errors are forgotten.

With Active DRC unticked, clearance or short circuit errors can be made when manually
routing and no warning is given.

Unroute reconnect  This setting is only used if parts are mounted on both sides of the board. It specifies the
order required when performing the reconnect function on signal connections. It can be
set to Side-biased or Shortest.

On layouts where all the parts are mounted on one side of the board, signal reconnection
can only take place on that one side, irrespective of whether Side-biased or Shortest is
selected.

Where parts are mounted on both sides of the board, the shortest path between
connected pads may well be through the board, but this could prove costly in terms of the
number of vias required.

The alternative would be for the reconnection to take place on each side of the board
first, and then join through the board.

The user chooses either Side-biased or Shortest.

Example - There are eight surface mounted devices on the layout Z1 to Z8, and all pin
one's are connected together. Z1 to Z8 are placed in a horizontal line across the top of
the board. Then Z2, Z4, Z6 and Z8 are flipped on to the bottom of the board.

If side-biased reconnection is used, the connections will connect all the parts on the top
of the board, followed by those on the bottom of the board, with one connection joining
the two sides, i.e. connections will appear between 21, Z3, Z5, Z7, a connection will join
the top and bottom parts together, i.e. Z7 to Z8 with connections between Z2, Z4, Z6 and
Z8. This would result in one via being required between Z7 and Z8.

If Shortest reconnection is used, then the connections will connect between Z1 to Z2 to
Z3 to Z4 to Z5 to Z6 to Z7 to Z8, even though the parts are on different sides of the
board. This means that 7 vias will be required to route the connections.

Unrouted power bias Used to specify the default reconnection direction for power connections, as the shortest
path is not always the most appropriate. It can be set to Horiz, Vert or None.
Horizontal bias will bias the power connections, when they are reconnected, in the

horizontal direction, even if the distance between connected pins is greater than taking
the most direct route between connected pins, as shown in Figure 28

Figure 28

Vertical bias works in the same way as horizontal bias, except the direction is vertical, as
shown in Figure 29.
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Via shape

Segmove mode

Unroute convert

Unroute min length

Corner insertion

Figure 29

No-bias (none) results in the most direct path being chosen for power connections when
they are reconnected.

Selections are Round or Square. Standard vias are inserted with a code zero pad whose
shape is defined here. Existing vias are unaffected by this setting, so an artwork could
have both round and square code 0 vias in use.

Selections are Free or Axis-locked. This setting applies when the Mroute > Move
Segment command is used. Free allows track segments to move freely in any direction.
Axis-locked restricts horizontal and vertical track segments to movement in one axis only.
Note: angled track segments always move freely.

Selections are Convert all or Convert partial. This parameter applies when using the
Mroute > Corner command in the artwork editor to insert corners into unroutes, which
subsequently turns the unroute into a routed track. It controls whether one or both
segments on either side of the corner are converted into a track.

With convert all selected, when a corner is inserted into the unroute, the unroute
becomes a routed track on either side of the corner, i.e. both segments are routed.

With convert partial selected, when a corner is inserted into the unroute, the shortest
segment is converted to a routed track, whilst the longer segment remains as an unroute.
Because the unroute is not complete (ie it has been partially routed) it is shown as a
dashed line to distinguish it from complete unroutes that are shown as solid lines and
stretch between pins.

Note: if the "longer" segment is shorter than the value inserted in the Unroute Minimum
Length parameter, the segment is also converted to a routed track.

With convert partial selected, the track segment being added can be placed on any of the
active manual routing layers by pressing the user defined "layer swap" key. Vias are
inserted as required. The layer that the track will appear on is displayed in the Manual
routing dialogue bar.

If Unroute Convert is set to Convert Partial, this parameter is used, it is otherwise
ignored. When a connection is released, if the length of the unrouted segment is less
than the length specified here, it is converted into a track.

Select the box and type in the value required.

Selections are Select\drop or Multinode. This setting is used when the Mroute > Corner
command is used in the artwork editor.

If Select\Drop is selected, connections and tracks are released from the cursor once a
corner has been inserted. If Multinode is selected, the connection or track remains
attached to the cursor until the opposite mouse button is clicked, provided the connection
or track segment selected is attached to a pad at one end.

Select OK to close the window and implement the changes.
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Configuration — Rip Retry Autorouter costs

This window contains the settings that are used when auto-routing connections in the artwork editor.

A master set is stored and can be changed. The master set is copied into each design when it is created.
Changes to the master set do not affect existing designs.

The parameters within each design can be modified as required without affecting other designs or the master
set.

To view/change the Rip Retry Autorouter costs

With the Masters or Design folder open, depending on which will be edited, double-select the Configuration
folder, then either double-select Rip Retry Autorouter Costs with the left mouse button, or right-click it, and then
select edit. The rip retry autorouter setup window as shown in Figure 30 appears. The window is described
below.

Rip-Retry Router Setup X
Step Strategy Enabled Setup
1) Power Pattern v J Minimum Clearance 0.0
2) Power Cost v J Profile Clearance W
3) Power Rip-Retry v _l Necked Signal Sizecode @
4) Signal Memory v J Necked Power Sizecode [G
5) Signal Cost v J Necked Clearance h
g) Signal RipRety ¥ =]
7] Interim O ptimise v J
If routing not complete, loop to step Reload config from MASTERS |

number 6 maximum |0 _I;l times

3] Final Optimise v _I oK. | Cancel |

Figure 30
Select OK to close the window and implement the changes.

Rip Retry Autorouter Setup Window

The auto-router has 8 routing strategies available for use and they are numbered as steps from 1 to 8 in the
setup window.

The strategies can be selected or enabled for use by the auto-router as required, by ticking the boxes in the
Enable column alongside the strategy. The enabled strategies are always used in numerical order, from step 1
to 8.

Each routing strategy has parameters that are accessed by selecting the box in the Setup column alongside the
strategy. When the box is selected, a window appears containing the parameters for that routing strategy.

Different types of layout may use different combinations of the strategies with different settings assigned to the
parameters.

The master set should be set to suit most designs (as supplied). Before starting the auto-router, select the
settings you think most appropriate from the information given below.

Any changes that are made are saved with the design. The master default settings can be restored at any time
by selecting the "Restore Default Config" button from the setup window.

Power pattern strategy and setup

If enabled, this strategy will be the first to be used when auto-routing. It operates on the connections that have
been defined as power rails in the configuration folder’s, power names table.

This routing strategy has two objectives. First, to insert "stubs" (tracks with a via) from surface mounted
component pins that should be connected to internal power planes

Secondly, if the board does not have power planes defined, it attempts to route the power connections without
inserting via holes. The strategy runs as follows:

Power "buses" are placed horizontally and vertically across the board with "spurs" connecting to the appropriate
pads. The minimum distance between buses connected to the same rail, and the maximum length of the spurs
is defined in the setup window.
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Power rails are routed one after the other, as listed in the wiring list.

Often, there will be pads connected to the power rails that are "out of reach" of the power buses because of the
values assigned in the power pattern setup window. They will be attempted by the "costed power router", whose
strategy and setup is described later.

Minimum bus spacing  This setting is used to reduce the number of power buses on the layout. For example,

Bus to pin spacing

Off-bus capture

the power routing in Figure 31, would usually be preferred to that in Figure 32.

Figure 31

Figure 32

Before routing the power connections, the router draws imaginary straight lines, across
all pads on the same power connection, i.e. all pins connected to the GND signal as

shown in Figure 33.
l F ru
Figure 33

- 1
Lines that only pass through one pad are ignored.

The direction chosen for the bus lines depends on the number of pads each bus line
passes through. The ones passing through the most pads are chosen.

The distance between these imaginary lines is the "bus spacing". If the lines are closer
together than permitted by the minimum bus spacing, lines are removed one at a time
until those that are left do not violate the spacing requirement. The lines that are left
form the basis of the power buses. These lines obviously need to be adjusted to clear
the pads that are not connected to the power rail, see: Bus to pin spacing

This value defines the distance between the imaginary bus lines that were drawn and
maintained as described for the Minimum bus spacing, and the centre of the actual
routed power bus rails. Spurs are then used to join the bus and pads together, as
shown in Figure 34.

=

bus-to-pin
Spacing

Figure 34

The router scans either side of the imaginary bus lines, for the centre of any pads that
are also connected to the same power rail. The scanning distance is defined by the Off-
bus capture. Any pads connected to the same power rail that are found within this
scanning area will also be connected to the power bus with spurs.
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Figure 35

Increasing this value results in longer spurs. If a double sided board is being routed,
with horizontal tracks on one layer and vertical tracks on the other, these longer spurs
will block routing channels as they will be running at right angles to the preferred
routing direction.

DIL Preference in Figure 34 the power busses have been inserted under the dual-in-line components.
This setting controls whether the power busses are placed underneath or outside the
dual-in-line components.

Note: the component outline’s autoplace footprint as defined in the component outline
is used to define the boundary of the component outline for the purposes of the under
or outside setting.

Fix routes Tracks that are routed using the power pattern router can be fixed in position if
required. They will not then be ripped up by the power or signal rip-up routers if they
are used.

Typically power tracks routed with this strategy are fixed in position.

Power cost strateqy and setup

This routing strategy is designed to route the remaining power connections after the power pattern routing
strategy has been used. It will however attempt to route all the power connections if the power pattern strategy
was not enabled. The shortest connections are routed first.

This strategy evaluates all the possible paths that each track can be routed along. The path that is chosen is
determined by its "cost". The costs are defined in the setup window and the lowest cost path is chosen.

This routing strategy can be repeated up to 3 times automatically, with different settings assigned to each
routing pass. Each connection is attempted once per pass. Typically each pass is less restrictive than the
previous pass to achieve more routed connections. In the early restrictive passes, more direct routing will be
achieved, but not all the connections will be routed.

The settings for this strategy are described now.

Direction change Due to obstacles (pads, tracks, vias, etc,) the track may need to change direction to
reach its destination pad. Every time it does this, the cost assigned to this setting is
added to the cost of the route.

Note: only 90 degree direction changes are taken into account.

A higher value will make it less likely that direction changes will be inserted. This may
lead to lower completion levels as it is less likely that paths will be found around
obstacles. However on early routing passes the cost could be higher to achieve more
direct routing.

Away from target The strategy searches for a path between the source and destination pads using an
iterative process. If at any time during a search for a solution, the distance from the
current search point to the destination pad is greater than, or equal to, the distance from
the previous search point to the destination pad, the router assumes it is straying away
from the target and adds the "away from target" cost to the solution cost at that point.

A higher cost will make it less likely for the router to find a way around obstacles,
however on early routing passes the cost could be higher to achieve more direct routing.

Wrong way for layer Because of obstacles (pads, tracks, vias, etc,) the router may need to route horizontally

on the side assigned for vertical tracks, or vice versa. Every time it does this, the cost
assigned is added to the cost of the route.

Note: tracks inserted at 45 degrees are not taken into account.

A lower cost will result in more "wrong way routing" which will reduce the via count, but it
may lead to lower completion levels.

Via hole To achieve horizontal tracks on one side of the board and vertical tracks on the other, as
required on most double-sided boards, a via should be inserted every time the track
changes direction.

Every time a via hole is added, the cost assigned is added to the cost of the route. A
lower cost will result in more vias and less wrong way routing.

Maximum route cost If the total cost of a route between two pads exceeds the value entered here, the
connection will not be routed. Subsequent routing passes will attempt to route it.
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A lower maximum cost will make it less likely for the router to find a satisfactory way
around obstacles. However on early routing passes the maximum cost could be set lower
to achieve more direct routing.

Gravity distance & Gravity strength - The router will normally find a minimum cost route between the source and

Routing pitch

Major axis overshoot

Minor axis overshoot -

Track neck and bend

Pass number

Start pass
N passes

destination pads. This will sometimes result in a layout where tracks are too far apart,
consequently wasting routing channels. A higher completion rate would be achieved if the
tracks had been forced to pack tightly together. The Gravity distance and Gravity strength
parameters control this tendency for tracks to pack closer together.

The Gravity distance parameter controls how close a route search must approach an
existing route before it gets pulled and held close to the existing route's path.

It is measured in routing grid units. Valid entries are 1 through to 10. For instance with a
routing pitch of 0.025", an entry of 6 would be 0.150". If the routing pitch were 0.020" an
entry of 6 would be 0.120". A higher number will pack tracks closer together than a lower
number.

The Gravity strength parameter is a measure of the difficulty of breaking away from an
existing route's path, after having been drawn towards it.

Valid units are from 1 through to 50. A higher number makes it more expensive for the
track to move away from the existing route.

Defines the minimum grid over the board on which the centre line of tracks and vias can
be placed.

The grid radiates from the origin of the board which is defined via the Grid commands in
the artwork editor. It is suggested that the position of the grid origin is maintained
between part placement and routing.

Finer grids will result in more success. Before assigning a very fine grid (0.001") bear in
mind that finer grids require a lot more memory (RAM) (this will also be affected by board
dimensions and layers) and that the resultant tracks will be placed on that grid. If
manually adjusting tracks afterwards, this can prove frustrating when trying to maintain
horizontal and vertical tracks.

An imaginary rectangle is drawn to enclose the two connected pads that are currently
being evaluated for routing. The chosen route path must lie completely within the
rectangle, or the connection will be left unrouted.

The rectangle can be made bigger by a specific amount as defined by this parameter.
The longer side of this imaginary rectangle is defined as the "major axis".

If an overshoot of 0.2" is entered the rectangle is increased by 0.1" at each end of the
major axis.

Typically no overshoot is permitted on the initial routing pass. The overshoot generally
increases with each pass. The routing time will increase as this rectangle is made larger.

This parameter operates in the same way as the Major axis overshoot as explained
above, except it is the shorter side of the imaginary rectangle that is enlarged.

Selections are None or Neck.

If Neck is selected, the router can neck tracks in order to find a path between obstacles,
see Figure 36. The neck size code, and clearance requirements for necked tracks, are
defined in the main setup window (Figure 30).

The necked section of track extends for two routing pitches, either side of the obstacle. If
a track is necked down, and the end of the necked segment of track coincides with a
corner (direction change), the necked segment extends beyond the corner for one routing
pitch.

If None is selected, the strategy cannot use necking and the tracks have to routed at their
specified size.

Figure 36

The values assigned to the settings in this window apply to the pass number shown here.
Use the arrows to display the other pass settings. With this strategy, 3 sets of values can
be applied for pass 1, 2 and 3.

the number shown here determines which set of values is used for the first pass.

When this routing strategy is used, it attempts to route every power connection with the
values assigned to the first pass as defined by the Start pass parameter. If some
connections remain after the first routing pass has been completed, the router can
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attempt the remaining connections with further passes. Enter the maximum number of
passes permitted.

Bear in mind that pass 3 will be repeated as many times as is necessary to reach the
number of passes required (unless routing is complete when it will stop). Repeating pass
3 with this strategy is not recommended - if the strategy cannot complete a connection
the first time it uses pass 3, it won't manage it the second time because nothing will have
changed.

Power Rip-retry strateqy and setup

The Power Rip-retry routing strategy is designed to route the remaining power connections after the Power
Pattern and Power Cost strategies have been used. It will however attempt to route all the power connections if
the Power Pattern and Power Costs strategies are not enabled.

Whilst attempting to route the remaining connections, this strategy can remove (or rip-up) existing unfixed tracks
in order to complete remaining connections. Tracks that have been ripped-up are added to the list of remaining
connections and will be attempted again.

This strategy also has settings that can be "costed" by the user to force the router to use user-preferred routing
options.

Ripped up tracks are re-routed with the costs assigned to the current routing pass and not those they were
originally routed with. If the track has to be replaced in its original position because a new path could not be
found, the costs are not taken into account, i.e. it will always be allowed back to its original position, even if that
position would not be valid with the current costs.

This routing strategy can be repeated as many times as required. It uses the same parameters as the Power
Cost strategy, plus the following:

Ripsearch Max violate This parameter can be used to allow the auto-router to temporarily make violations (short
circuits or clearance errors) on the board in order to route more successfully.

For example, with this parameter set to 1, in order to route a remaining connection known
as A, an existing track known as B, would be violated. The solution for connection A is
stored, and track B is ripped out and reverts back to a connection. Connection B is added
to the list of routes still to be completed. This list will be referred to as the "to-do" list. The
top entry in the "to-do" list is taken and a solution is searched for that does not violate any
other track. If no solution is possible, a solution is sought that will not violate more than
the permitted number of rip-search violations. Any new solution is placed on the artwork,
and violated tracks added to the "to-do" list. This process continues until one of the
following conditions is met:

a) The "to-do" list is empty. In this case, the original route and all ripped-up routes, were
routed without violation.

b) A route is taken from the "to-do" list and no solution can be found within the permitted
"max violation depth" range. In this case the original routing is restored and the route
attempt fails.

c) Too many iterations have been attempted. This cut-off point is set at two times the max
violation depth iterations. If the "to-do" list contains only one entry, the new situation is
accepted as no worse than the original situation, otherwise the original routing is
restored. In either case the route attempt fails.

Maximum rip-up depth The number inserted here determines the number of existing routed connections that
can be removed in order to route one of the remaining connections. These "ripped-up"
connections are added to the list of remaining connections, the "to-do" list.

Rip-up fixed routes  selections are Yes or No. Selecting Yes allows the strategy to rip-up any tracks that are
fixed in order to find room for tracks. (Including tracks fixed manually in the artwork editor
or automatically whilst the router was routing.)

Pass number The values assigned to the settings in this window apply to the pass number shown
here. Use the arrows to display the other pass settings. With this strategy, 3 sets of
values can be applied for pass 1, 2 and 3.

Start pas the number shown here determines which set of values is used for the first pass.

N passes When this routing strategy is used, it attempts to route every power connection with the
values assigned to the first pass to be used. If some connections remain after the first
routing pass has been completed, the router can attempt the remaining connections with
further passes. Enter the maximum number of passes permitted.

Pass 3 will be repeated as many times as is necessary to reach the number of passes
required (unless routing is complete when it will stop). Repeating pass 3 may improve
routing success - the strategy will be ripping-up and re-routing so the result of each pass
will be different.
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Signal Memory strategy and setup

If all the strategies are enabled, the memory router is used after the power strategy but before the signal
strategies. It should always be run before attempting to route the rest of the signal connections, and its results
fixed in position.

Memory type connections are routed efficiently, without vias and will cause the least obstruction to subsequent
tracks. If the memory connections are left until later on, their optimum paths will probably be blocked and they
will prove very difficult to fit in. Fixing them in position means that the rip-retry strategy will not waste time trying
to find a better path for them.

The Signal Memory strategy is designed to route any signal connections that fall within the "memory type
connection" category.

What is a "memory type connection"?

Take any signal connection and enclose the two connected pads within a rectangle, as shown
in Figure 37.

Figure 37

If the shorter side of the rectangle is equal to, or less than, two memory routing pitches, as
defined in the setup window, the connection is regarded as being a memory type connection
as far as the strategy is concerned.

The memory routing strategy is so called because of the pattern formed by the routed tracks, as shown in Figure
38.
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The success of the memory router depends upon the routing pitch selected. On conventional boards, a pitch of
0.050" will give the best results.

When the memory router is enabled it assesses every signal connection on the board, from left to right, top to
bottom, and any connections that fall within the "memory" category are attempted.

The connections have to be routed using a maximum of five segments on one side of the board, vias are not
permitted. 45 degree track segments are permitted. Tracks that are routed vertically are placed on the side
designated for vertical tracks and horizontal tracks are placed on the side designated for horizontal tracks.

Routing pitch Defines a grid over the board on which the centre line of tracks can be placed. To route
memory type connections between the pins of dual-in-line components where the pin pitch is
0.1", the routing pitch should be set to 0.050". If the pin pitch is halved, the routing pitch
should also be halved.

The grid radiates from the origin of the board, which is defined via the Grid command in the
artwork editor. It is suggested that the position of the grid origin is maintained between part
placement and routing.

Fix routes It is suggested that memory tracks are fixed in position (box ticked) to save time on
subsequent routing and optimising passes.

Signal Cost strateqy and setup

This signal routing strategy is designed to route the remaining signal connections after the memory routing
strategy has been used. It will however attempt to route all the signal connections if the memory routing strategy
was not enabled. The shortest connections are routed first.

This strategy evaluates all the possible paths that each track can be routed along. The path that is chosen is
determined by its "cost". The costs are defined in the setup window and the lowest cost path is chosen.

This routing strategy can be repeated up to 6 times automatically, with different settings assigned to each
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routing pass. Each connection is attempted once per pass. Typically each pass is less restrictive than the
previous pass to achieve more routed connections. In the early restrictive passes, more direct routing will be
achieved, but not all the connections will be routed.

This strategy uses the settings described previously for the Power Cost strategy, plus the following:

Routing at 45 degreesIn some situations the router may need to insert 45 degree tracks instead of using
horizontal or vertical ones in order to move around obstacles.

Every time a 45 degree track is inserted, the cost assigned by the user multiplied by the
length of the segment, is added to the cost of the route.

The length of a 45 degree segment is determined as follows:

a rectangle is drawn around the 45 degree segment and the length of one side measured
in increments of 0.005". The number obtained is multiplied by the cost assigned by the
user, which is then added to the cost of the route.

Longer 45 degree track segments act as bigger obstacles to subsequent routing, hence
their increased cost.

When working on double-sided boards, 45 degree tracks act as obstacles to both
horizontal and vertical tracks so they should be avoided in the early stages of routing.
However 45 degree tracks on single-sided boards tend to give higher completion rates.

A higher cost will make it less likely that 45 degree tracks are used.
Track neck and bend Two additional selections are available, Bend or Neck and Bend (N+B).

If Bend is selected, the autorouter can locally change the selected routing pitch, in order
to route two tracks between adjacent pads. This option is typically used when trying to
find a path in or out of congested areas, i.e. when trying to route to the third row of a 96-
way connector. It still has to maintain the clearance requirements set by the user.

Note: bending will only be used if a routing pitch of 0.025" is selected.

If N+B (neck+bend) is selected, the autorouter can use either necking and\or bending as
explained previously, to find ways through congested areas.

Pass number The values assigned to the settings in strategy window apply to the pass number shown
here. Use the arrows to display the other pass settings. With this strategy, 6 sets of
values can be applied.

Start pass the number shown here determines which set of values is used for the first pass.

N passes When this routing strategy is used, it attempts to route every signal connection with the
values assigned to the first pass to be used. If some connections remain after the first
routing pass has been completed, the router can attempt the remaining connections with
further passes. Enter the maximum number of passes permitted.

Bear in mind that pass 6 will be repeated as many times as is necessary to reach the
number of passes required (unless routing is complete when it will stop). Repeating pass
6 with this strategy is not recommended - if the router cannot complete a connection the
first time it uses pass 6, it won't manage it the second time because nothing will have
changed in between.

Signal Rip-retry strateqy and setup

The Signal Rip-retry routing strategy is designed to route the remaining signal connections after the Memory
and Signal Cost routing strategies have been used. It will however attempt to route all the signal connections if
the Memory and Signal Cost strategies are not enabled.

Whilst attempting to route the remaining connections, this strategy can remove (or rip-up) existing unfixed
tracks in order to complete remaining connections. Tracks that have been ripped-up are added to the list of
remaining connections, the "to-do" list and will be attempted again.

This strategy also has parameters that can be "costed" by the user to force the router to use user-preferred
routing options. All these settings have been described above.

Ripped up tracks are re-routed with the costs assigned to the current routing pass and not those they were
originally routed with. If the track has to be replaced in its original position because a new path could not be
found, the costs are not taken into account, i.e. it will always be allowed back to its original position, even if that
position would not be valid with the current costs.

This routing strategy can be repeated as many times as required. It has 3 sets of values and repeating pass 3 is
worth while as during rip-up cycles, the existing tracking will change, so the results will be improved.

Interim Optimise strategy and setup
The Interim Optimising strategy can be used for two purposes:
(i) to "tidy up" a partially routed layout in order to assist subsequent routing passes

(i) to restore vias on a completed layout to assist in the routing of modifications that have been made
to the completed layout.

38



For example, once a layout is complete, it is usual to have reduced the number of vias used on the layout. If
new connections are added to that layout, they will prove difficult to route because of the amount of "wrong way
routing, which acts as obstacles. Hence the need to restore vias.

NB: The interim optimiser is only used if there are connections still waiting to be routed, in which case it is used
after all the other enabled routing strategieshave been completed, but before step 6 is repeated.

The Interim Optimiser assesses every routed track and removes "kinks" in tracks that were originally used to
move around tracks that were subsequently ripped-up and routed elsewhere.

The optimiser will restore vias to tracks if doing so decreases the total route cost. Once all the routed tracks
have been assessed, the optimiser then attempts to route any remaining connections.

The interim optimiser has one additional setting that is only used by the optimising strategies as follows:
Optimisation order  this setting controls the order in which tracks are evaluated for optimisation. Options are:

S-L short to long
L-S long to short
S-L/L-S alternate between short to long and long to short on subsequent passes
L-S/S-L alternate between long to short and short to long on subsequent passes

Final Optimise strateqgy

The final optimising pass is performed when all the other enabled routing strategies have been completed and
repeated as many times as specified. All the connections will not necessarily have been routed.

It may be wise not to enable this final optimisation pass until all the connections have been completed.
Otherwise remaining connections could be difficult to route afterwards, as this pass is typically run to try and
decrease the number of vias in use.

The final optimisation pass evaluates each routed track and tries to re-route them with a lower routing cost.
Typically vias are made expensive, so that it tries to re-route each track with fewer vias. If vias are removed, the
amount of wrong way routing will be increased, i.e. horizontal tracks will appear on the side assigned for vertical
tracks and vice versa.

The number of optimising passes can be specified. Three optimisation passes should be sufficient to improve
the design. More passes can be used but diminishing returns will be seen.
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Configuration Folder - CNC Tools & Data Sets

The CNC Tools & Datasets table is used to define the routing and drilling tools that are needed to manufacture
the board. The table is made up of two tables:

CNC Tool Parameters

If the CNC Tool Parameters table is not filled in within the job, then the NC Drrill/Router output task will fill it
in, by fetching all the required tool sizes from the pad sizes table and the slot definitions in the design.
However, it is necessary to manually complete this table in order to use the pre-drilling facility in slots,
which helps avoid breakage of the small routing tools used to produce the slots.

Drilling & Routing Datasets

This table is where names & descriptions can be assigned to the different sets of drilling data that will be
required for a board with both plated and unplated holes, or such as one with blind/buried via holes.

If a board has plated and non-plated holes, then at least two drilling output sets (files) will be required.

Additional files are required for each blind/buried via stack.

To view and or edit the tables, expand the Configuration folder, then select CNC Tools & Data Sets Figure 39.
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The tabs at the top of the window provide access to both tables, Figure 40.

CNC Tool Parameters
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Each different drilled hole and slot has to be assigned a unique tool to produce the hole or slot. The tools are

numbered from 1, ie T1, T2, T3, etc.

Important Note: If a slot is pre-drilled, then two tools have to be defined, one for the slot and one for the pre-

drilled hole.
Tool

The tool number assigned to a particular tool, they are always shown in

ascending order (the actual number is irrelevant at this stage).

Type
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holes - choose from the drop-down list.

Diameter The diameter of the tool — in inches or mm (change units using the Units
command from the top of the window).
Pre-drill Diameter If the tool “Type” is set to Router and pre-drilling is required, specify the

diameter of the pre-drilled hole.

Note: it is also necessary to add a tool for the drill of the pre-drilled hole,
which should match the pre-drill size.

Drill Infeed Rate & These will generally be left unassigned and controlled by the manufacturer.
Routing worktable rate (ipm)
Spindle RPM This will generally be left unassigned and controlled by the manufacturer.

The table can be sorted in various orders, using the Reorder button, which helps identify sizes already defined
in the list to avoid repetition, Figure 41.
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File Units

CNC Tool Parameters I Driling & Routing Datasets |

Reordertools as [Routersthen Dils v | sortedby [Increasing size v

Tool | Type Diameter | Pre-drill diameter Drill infeed rate (ipm) Spindle RPM A
Routing worktable rate (ipm)
T1 |Router >l 0.
L Router LI
L Router LI
T4 |Router Ll
L Router Ll
T6 |Router LI
T_i Drill Ll
z Drill Ll
T9  |Drill LI
T10 | Drill Ll
E Drill Ll /
T12 | Drill LI /i
? Drill Ll n/a
T14  |Undefined Ll
T15 | Undefined LI
— i
Figure 41

Once this table has been filled in and saved, the slot diameter and drill diameter settings in the Slots dialogue
bar (Artwork editor, Tools > Slots & Extra Holes) can be selected from a drop down list, Figure 42.

Mode |D

. iSlots 4 x
i A
Slot / Routed Path Designer Extra holes
Paths Drill Diameter | KURENMY v <:=

[ e 0.2000

Iz ey j CNC dataset | 0.1000

0.3000

[DS01] Through-plated ¢ v

Create | Delete

Path Parameters

Tool Diameter | AR ;<:=

¥ Pre-dril| 0.0100
0.0383

[V Reversq 0.0500
0.1000

CNC dataset | 0.3000

—! | |[Ds01] Through-plated ¢ v

Figure 42

Drilling & Routing Datasets
The Drilling & Routing Datasets table is where names & descriptions can be assigned to the different sets of
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drilling data that will be required for a board, such as plated and unplated holes, and/or blind/buried via holes.

If a board has plated and non-plated holes, then at least two drilling output files will be required. Additional files
are required for each blind/buried via stack.

Two pre-defined datasets exist, these are:
DS1 for through plated drill holes/slots
DS2 for Non-plated drill holes/slots
Any slots or holes that should be output alone should have their own datasets.
All the slots/drills in the same dataset will be output together.

Figure 43 shows the table for a new design on the left and for a 6 layer design with blind and buried vias on the
right.

Most single/double-sided designs contain through the board holes, either plated or non-plated, so typically just
two drill datasets are required, one for each type.

Untitled X how to define slots for written guide.nd X
File Units File Units
CNC Tool Parameters ~Drilling & Routing Datasets CNC Tool Parameters  Driling & Routing Datasets
D |Plating Description A D [Plating Description A
Ehmmugh-plmd drill holes/slots w Through-plated drill holes/slots
DS2 |Non-Plated  Non-plated drill holes/slots DS2 |Non-Plated | Non-plated dill holes/slots
053 |plated | 053 |Plated | Blind /1
D5t |Plated <] D2 |Plated | Blind T/172
Ds5 |Plated <] 0S5 |Plated  ~|BiindBsa
Dss |prated = DSt |Plated | Blind B/473
57 |Plated <] D57 |Plated vl Buried 172
Ds2 |Plated <] Ds2 |Plated  _|Buried 34
D59 [plated ] D59 |Plated -
Dsi0 [Plated <] Ds10 [Plated =]
DS11 |Plated ;I . D511 [Plated LI v

Board topology not displayed.
Can only display topology when <= 12 copper layers.

Hint : set empty copper layers to 'Silk Screen’ in Layer Assignments editor.

Dependant features Dependant features

TYPE NAME STATUS TYPE NAME STATUS
There are no items to show. There are no items to show
OK Cancel oK Cancel |
Drilling & Routing Dataset for a new design Drilling & Routing Dataset for an existing 6 layer design

with blind and buried vias

Figure 43
ID A unique number assigned to each dataset.
DS1 and DS2 are pre-defined and cannot be changed.
Plating Whether the holes/slots included in this dataset will be plated or unplated.
Description A description to aid recognition of the dataset by the user.
Board topology The board topology can only be displayed when there are less than 12 copper

layers.

Most designs generally have all unused layers defined as copper layers, so
there are too many to display. (This can be changed from the Configuration
folder, select Layer Assignments and Ordering, then select the Set empty
copper layers to silkscreen button.)

The topology of a double-sided design with a through-plated and non-plated
through hole is shown in Figure 44.

= =
Plated hole, Non-plated hole,
double-sided design double-sided design

8 8

Figure 44
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(Figure 43 shows the topology of a through plated hole in a 6 layer design.)

If there are additional copper layers, and a dataset other than DS1 or DS2 is
selected, the top and bottom of the drilled zone can be moved up and down in
the board topology using the Layer Span buttons, identified in Figure 45.
Figure 45 shows DS4 selected, which is being used for a blind via from the top
of the board through to layer 2.

File  Units

CNC Tool Parameters  Driling & Routing Datasets |

D |plating | Description

S1_|Plated Through-plated drill holes/slots

52 |Non-Plated  Non-plated drill holes/slots

s3 |Plated >l Blind T/1

reted | R
Plated vl Blind B/

Plated vl Blind B/4/3

Plated | Buried 172

Plated vl Buried 34

o

o

o

—
3

o
%
&

o
@
9

e |

ﬂ Plated ﬂ

D10 |Plated |

DSt [Plated <] .
.
— -
— =
| Layer
_— Span
e
— \/

Dependant features
TYPE NAME STATUS
{User Via Blindvia 1/1/2 0K

Figure 45

In version 2.25 this graphic is just an advisory to help the designer understand
what the various drilling and routing sets of data are being used for, but
eventually it will also guide the validation of the board.
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Confiquration folder - Power Names

A list of power names is defined within each design so that the power connections can be differentiated from
other connections/tracks. When a design is created this list is empty.

Power connections (by default, though this can be changed by the user) are given a different track code to the
signal connections, can be given a different minimum clearance requirement, they have their own auto-routing
strategy and can be converted into a power plane/split power plane.

The power names list should include all the names of connections that should be treated as power connections
by the artwork layout and checking routines.

Up to 256 different power names can be entered. Upper or lower case characters, or a mixture of the two can be
used in a power name. However, do not enter the same name more than once with different combinations of
upper and lower case characters. i.e. do not add GND and Gnd, or GND and gnd, etc.

If a circuit schematic has been drawn and a parts/wiring list extracted, the power names (as defined implicitly in
used schematic parts) are automatically added to the power names list.

Additional named connections can be added to the list as required, so that they are treated as power
connections, even though they might not technically be considered as power connections.

Power names can also be removed from the list if they should not be treated as power connections. (If the
tracks have already been routed, de-classifying them will not affect their track sizes.)

If a parts and wiring list has been or will be typed in or imported, the power names have to be entered manually
into the list. (Some of the importers can add names to the power names list, but always check the list to ensure
the correct names are present.)

Viewing/Editing the Power Names List

With the Design folder open, double-select the Configuration folder, then either double-select Power Names with
the left mouse button, or right-click it, and then select edit. The power names list appears with any power names
already defined, present, similar to the one shown in Figure 46.

Power Names X
Ref Power Name o
1 GND
2 VCC
3
4
~ v
; ’Tl Cancel |

Figure 46

Each power name is given a numerical reference number (from 1 to 256) that is used internally.
Power rail names should be added one after the other, starting from the top of the list.
The columns can be sorted in ascending/descending order by clicking on the column headers.

To add a power name, select the next empty slot (alongside 3 in the example shown above), then type in the
new power name. Select another slot or press <tab> to continue. Repeat for each different power name.

To edit a power name, select the power rail name edit or replace the name as required. Select another slot or
press <tab> to continue.

Select OK to close the window.
When the net list is open (from the design’s net list folder), power names appear highlighted.
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Confiquration — Layer Assignments & Ordering

Each artwork design in Seetrax XL Designer has 63 layers in total available for copper (vias/pads/tracks), power
planes, split-power planes, silk-screen and documentation layers - typically only a small number of them are
actually used.

The board profile, keepout information and router information are stored in their own categories and not stored
as "layers", so do not appear in the layer assignments window.

When a design is created, it has three pre-defined layers that cannot be changed, the two outer copper layers
known as the Top & Bottom layers, and a layer reserved for holes, usually vias, known as the Via layer - even
though these layers are always defined, they do not have to be used.

The top and bottom layers must always be used as the outer layers of the board because the pads of surface
mounted components will only appear on those layers.

The remaining layers are defined as inner copper layers but they can be changed as required to become silk-
screen layers, power/split power planes or documentation layers.

When a component is placed on the artwork, its pads will appear on the top, inner copper and bottom layers (as
defined in the component outline).

With these default settings, a single, double-sided or multi-layer artwork can be designed with no further
adjustments to the layer assignments.

Layers defined as silk-screen or documentation layers are ignored by the connectivity checking routines.

When a design is started, it may not be known how many layers, or what type of layers will be required so the
layer assignments can be changed at any time.

It is recommended that all designs maintain the same layer definitions to aid compatibility between designs and
multiple users. (For example, layers 1 & 2 for the top silkscreen labels and outlines, 3 & 4 for the bottom
silkscreen labels and outlines, 5 - nn for internal power planes, and so on. Which layers are chosen is irrelevant
- just try to maintain the same layer types between jobs.

It is recommended that each layer is assigned a name or “itle” to aid its recognition throughtout the design.

When the layer assignments are changed, if data already exists on the changed layer, it will not be lost but it
may be inappropriate. For example if a silk-screen layer with outlines and labels present were re-assigned as a
copper layer, the silk-screen data would be regarded as copper and would probably cause short-circuits,
therefore additional changes would be required.

The assembly order of the inner layers in a multi-layer design that does not include blind or buried vias, is
irrelevant as far as the design’s connectivity is concerned. (There may be practical reasons for specifying that
particular layers such as ground planes are inserted in a particular position in the layer stack, but their position
will not affect connectivity.)

However, if blind/buried vias are used in a design, the order of the layers in the layer stack becomes critical for
connectivity. It is therefore essential that the layers in the board layer stack are given a position in the board
layer stack and this order is adhered to throughout the design and manufacturing process.

To view and/or change the layer assignments and ordering for a design:

With the Design folder open, double-select the Configuration folder, then either double-select Layer
Assignments & Ordering with the left mouse button, or right-click it, and then select edit. The layer
assignments/ordering window appears, as shown in Figure 47.
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Layer Assignments X
Layer Title Type Layer Empty ?
v Vias+Added Pads  Via holes Yes A
T Top Copper Top copper No
B Btm Copper Bottom copper No
1 Top S5 Labels Silk screen No
2 Top 55 Outlines Silk screen No
3 Btm S5 Labels Silk screen No
4 Btm 55 Outlines Silk screen No
5 Copper No
B Copper Nao
7 Copper No
8 Copper No
9 Silk screen Yes
10 Silk screen Yes
1 Silk screen Yes
12 Silk screen Yes
13 Silk screen Yes
14 Silk screen Yes
15 Silk screen Yes v
1ic Cills Amemmn Ve

Define Layer Assembly Order |
Set empty copper layers to 'silk screen’ |
| Cancel |

Figure 47

This window lists the layers of the board with their user-defined titles (names), layer types, i.e. copper, silk-
screen, etc. and whether the layers are empty.

Layer

This lists the layers, starting with the the layer reserved for Vias, followed by the two outer board layers (T for
Top and B for Bottom) then layers numbered from 1-63 which can be used for silkscreen, documentation,
copper or power planes. These cannot be changed.

Title
To aid recognition and speed design work up, it is highly recommended that the layers are given names or
“titles”, so that it isn’t necessary to keep cross-referncing which layer is used for what.

Examples: Vias & Added Holes, Top Copper, Bottom Copper, Topsilk Labels, Topsilk Outlines, Btmsilk Labels,
Btmsilk Outlines, GND Plane, Split (0V, -5v, Vbb), Innercopper 1, Innercopper2, etc.

The titles will be displayed in dialogue boxes where appropriate, example shown arrowed in Figure 48, and
tooltip balloons will also provide the information, shown in Figure 49.
o X i Text q x _,‘ /EArtwork ‘_
Codes A GRID: 0.0500in
Text

uting Parameters
Autorouter costs Layer

nes I_ E

jnments & Orderi
efinitions == Top 5 Labels

iitch Tabl
en feble Height

n 0.1000

Qe e

Figure 48

Figure 49

Type
V - Via holes This layer is reserved for pads with holes - typically "vias", including blind and buried vias.

Vias are pads that are drilled & plated and used purely to link tracks from one layer to
another to maintain connectivity between copper layers.
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T - Top copper

Vias (including blind and buried vias) do not appear on any other layers. So when
producing output plots, the Via layer should be included with any other layers if the pads
with holes/vias should be included.

A pad added to the V layer in the artwork editor (using Amend > Enter Pads) will be
drilled.

Everything added to the via hole layer is checked by the artwork checking routines.

This layer is reserved for use as the top, outer copper layer of the board. It is often
referred to as the "top, component side".

Component pads added to the top layer in the outline's pad stack will appear on this layer
(unless the outline has been flipped, in which case they will appear on the Bottom layer).

Everything added to the Top copper layer is checked by the artwork checking routines.

B - Bottom copper This layer is reserved for use as the bottom, outer copper layer of the board. It is

Layers1 to 61

often referred to as the "bottom, solder side".

Component pads added to the bottom layer in the outline's pad stack will appear on this
layer (unless the outline has been flipped, in which case they will appear on the Top
layer).

Everything added to the Bottom copper layer is checked by the artwork checking
routines.

These layers will be assigned as one of the following types:

Copper: these are the inner copper layers, used in a multi-layer design. They
always contain the "inner pads", as defined by the component outline
pad stacks.

Typically tracks are added to inner copper layers to form the
connectivity required between component pins when there is
insufficient room on the outer layers.

Copper layers can also contain text and extra pads.

Everything (pads, tracks, text) added to a copper layer is regarded as
being a conductor of electricity and checked by the artwork
connectivity checking routines.

Silk screen: these layers are empty until data is specifically added to them.

Anything added to silk-screen layers is assumed to be non-
conducting by the artwork connectivity checking routines.

These layers typically contain everything for the silk-screen ident of
the board.

If parts are mounted on both sides of the board, separate silk-screen
layers are required for the top and bottom silk-screen ident.

Tracks and pads can be added to silk-screen layers but they will be
considered as non-conducting by the artwork connectivity checking
routines and ignored.

Documentation: these layers are empty until data is specifically added to them.

Anything added to documentation layers is assumed to non-
conducting by the artwork connectivity checking routines.

These layers are typically used for creating manufacturing drawings
or for data that has no electrical significance.

The output tasks can be used to send data to a documentation layer,
for example the standard drill drawing. This allows extra data, for
example manufacturing notes, to be added.

Tracks and pads can be added to the documenation layers but they
will be considered as non-conducting by the artwork connectivity
checking routines and ignored.

Named power: Note: A layer can only be defined as a named power layer after the
power rail has been added to the power names list in the design’s
configuration folder.

When a layer is assigned as a named-power layer, the layer
becomes a solid sheet of copper (a plane) that will cause short-
circuits to all the holes that pass through the layer. The power plane
tools in the artwork editor are used to isolate the appropriate holes
from the plane and when complete, the layer will contain heat-relief
and anti-pads around the appropriate holes to ensure the
connectivity of the named power net.
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Select OK to continue.

Empty Layers

Split power:

If the artwork checking routine is run before the power plane tools
have been used, then every drilled hole through the plane will be
reported as causing a short circuit to the plane.

Any of the named power rails_can be selected in order to define the
layer as an individual power plane for that power rail.

A power rail can be defined on multiple power plane/split plane
layers if required.

Auto-generated power plane layers are included by the artwork
connectivity checking routine, with some exceptions, so refer to the
artwork Check > Connectivity command for full details.

When a layer is assigned as a split-power layer, the layer becomes a
solid sheet of copper (a plane) that will cause short-circuits to all the
holes that pass through the layer. One power rail is chosen as the
primary power rail and this covers the entire layer. Other power rails
are chosen as secondary signals and these (using the power plane
tools in the artwork editor) will be embedded into the primary plane
as islands of copper surrounded by an isolation gap to ensure correct
connectivity.

When complete, the layer will contain isolation lines and heat-relief
and anti-pads around the appropriate holes to ensure the
connectivity of the named power nets.

The artwork checking routine cannot be run until the split-plane has
been generated (using the power plane tools in the artwork editor).
Auto-generated split power plane layers are included by the artwork
connectivity checking routine, with some exceptions, so refer to the
artwork Check > Connectivity command for full details.

Edit Layer Assignment X

Laver | 5 Title |SplitPIane[GND & V)

Type | Split power plane ﬂ

Split Power Plane Signals

Primary Signal IGND L]
: o
Secondary Signals 0 GND
] VA
] vCC

Cancel

Figure 50

Once the layer has been selected as a Split power plane (Figure 50),
choose the power rail that will become the Primary Signal by
selecting the arrow alongside the Primary Signal setting and
selecting the power name from the list that appears.

Note: the power names only appear after they have been added to
the power names list in the design’s Configuration folder.

Once the primary power rail has been selected for the layer, select
the power signals that will be embedded in the primary plane, by
ticking the check boxes alongside their names in the Secondary
Signals list.

An empty layer is one that has not had pads/copper/silk-screen added to it — component pads are not included,
though they will be present on the top/inner/bottom copper layers as defined in the outline library shape.

So for example once parts have been placed, the copper layers will be “empty” but they will have component
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pads on them.

Changing the layer titles/types
Layers V, T and B are pre-defined layers and cannot be re-assigned, but they can be given titles.

The remaining layers, 1 to 61 can be defined as inner copper, silk-screen, power/split-power plane or
documentation layers.

To change the type of layer for layers 1 to 61, or assign a Title to any of the layers, double-select the layer and a
window similar to the one shown in Figure 51 appears. The lower part of the window lists the power rails that
have been assigned in the design and becomes active if the layer type is altered to a Split Power Plane.

Type in the text to be assigned to the layer Title, then select the down-arrow alongside the current Type, then
choose the new layer type required from the list that appears.

Select OK. The layer type is changed. Repeat as required.

Note: to re-assign all empty layers as silk-screen layers in one step, see the heading: Set empty copper layers
to silk-screen below.

Edit Layer Assignment X

Layer [T Title |

Type | Copper LI

L

GND

ogdo

]

Cancel

Figure 51

Layer Assembly Order
This button is greyed out until at least one inner copper layer (1 to 61) is defined.

For designs that do not use blind/buried vias, the layer assembly order is not important for connectivity purposes
- provided the outer layers are on the outside of the board and inner layers are on the inside of the board when
assembled, the connectivity will be correct provided the artwork checks reported no errors. It is not necessary to
define the assembly order for this type of board.

If the design uses blind/buried vias, then the order that the board layers are assembled in, becomes very

important. If the board is assembled in a different order to that which it was designed and checked against, then
it will be incorrect - tracks will become open-circuit or shorted.

The artwork checking routines perform the connectivity checking on the artwork using the assembly order
specified here. It is important that the layer assembly order is defined prior to routing and maintained through to
board assembly.

Note: once the artwork has been started, changing the order of the layers will affect connectivity if blind or
buried vias are used, so it is not recommended.
Defining the Layer Assembly Order

From the Layer Assignments window, select Define Layer Assembly Order, a window similar to the one shown
in Figure 52 appears.
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Layer assembly order X

Layer Type
T Copper [top. component side)
5 Split power plane [ GND, 0% )
5 Copper
bp Move
Up
Move
Down

B Copper [bottom, solder side)

oK | Cancel |

Figure 52
Only the copper and power plane layers defined in the design appear in this list, so more or less layers may
appear.

The order of the inner layers can be changed by selecting a layer, then moving it up or down, using the Move
Up or Move Down buttons. The outer layers T and B remain fixed as the outer layers.

It seems logical to define the layers in numerical order, but this is entirely at the designer’s discretion.
Once the order has been defined, select OK to continue.

Set empty copper layers to silk-screen

This utility provides a quick method of assigning all unused copper layers to silk-screen layers. When using
blind/buried vias and to avoid confusion, it is advisable to set all the unused layers to silk-screen layers so that
they are not included in the artwork connectivity check.

From the Layer Assignments window, select Set empty copper layers to silk-screen, all the inner copper layers
that are empty will be set as silk-screen layers.

Notes for users of all previous versions of Ranger

o |f the Ranger system you were using referred to layers 0 onwards, then the following will apply:
Layer 0 is now referred to as V (Vias/added Holes)
Layer 1 is now referred to as T (Top copper)
Layer 2 is now referred to as B (Bottom copper)
Layers 3 to 63 are now layers 1 to 61 (user-defined layers)

This may initially cause confusion but the decision has been made deliberately in order to support
blind/buried vias in a logical way.

Old layers 3 to 63 will remain set to the same type, but their numbers will decrease by 2, for instance
old layer 3 will become layer 1, old layer 12 will become layer 10, etc.

e Users who defined their own component outline library with layer 1 as the bottom of the board and
layer 2 as the top of the board will have to remember that their top and bottom layers will be reversed if
they continue to use their own outline library.

Additional notes for Ranger1/Ranger2 users

The following differences should be taken into account when older designs are opened in Seetrax XL Designer:
e Pad stacks:

Surface mounted component pads were added to the outer layers of the board (layer 1 or layer 2),
these are still added to the outer layers of the board, which are now called T and B.

Drilled component pads were added to layer 0.

However, drilled component pads in Seetrax XL Designer are made up from a "stack of pads". This
allows different sizes/shapes of pads to be used on the top, inner copper and bottom layers of the
board.

Outlines that have been converted from Ranger1/2 with pads on layer 0, will have "padstacks" in
Seetrax XL Designer instead of a pad on layer 0 (or new layer V). Each pad in the stack uses the same
size/shape of pad as was previously used on layer 0. For instance if a code 6 square pad was placed
on layer 0 in Ranger1/2, this will be replaced by a code 6 square pad on the top, inner and bottom
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layers of the stack in Seetrax XL Designer.

In Seetrax XL Designer, only vias and added pads appear on layer V (old layer 0) - there are no drilled
component pads on this layer. Instead, the component pads appear on each individual copper layer.
This means they are not always displayed in white - they will be displayed using the colours for the
visible layers. So for instance with only layer T visible (red) the component pads will be red. With T and
B visible (red and blue), if the top and bottom pads are the same size and shape they will be displayed
in pink/purple (red and blue make pink/purple).
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Confiquration folder — Via Hole Definitions

User-definable vias can be defined to allow the use of blind and/or buried vias and to allow different via sizes for
power tracks.

Code 0 round/square pads will continue to be used for vias unless user-defined vias are defined and used.
User-defined via examples are given later in this description.

The following information is supplied as a general guide but no liability is accepted for incorrect information -
please talk to your board manufacturers for current advice and information.

Points to Bear In Mind If Considering Using Blind/Buried Vias

Cost of manufacture:

For users that have never designed with blind/buried via types before, it is worthwhile investigating the cost of
manufacturing these types of boards - they are more expensive than conventional multi-layer boards, although
prices may start to come down as the technology improves. Blind vias seem to be in fairly common use, but
buried vias are quite rarely used. Find out before incorporating either of them in your design.

Manufacturing techniques:

Find out how the actual boards will be assembled, as this will affect how the board is designed. It would be quite
easy to design a board that can't be made with the current technology.

What Seetrax XL Designer can do:

Blind vias, buried vias and through-board power via stacks can be defined within Seetrax XL Designer. The
design can be auto-routed using the Specctra or Electra auto-routers which will use these vias. The Seetrax
auto-router will not use user-defined vias.

The artwork checks take into account and fully check the user-defined via stack definitions.

The resultant artwork can be output with the usual output tools. The drilling output routines (drill sheet drawing
and NC Drill) have been designed to incorporate the separate output files required for the different drill datasets
of the design.

The manual routing facilities within the artwork editor allow user-defined vias to be moved (Mroute > Corner) or
replaced with standard vias (Mroute > Layer Swap). User-defined via stacks can be entered, moved, replaced
and deleted using the Amend commands.

Board Manufacture for Boards with Blind/Buried Vias

Before describing what goes on within the software, let's have a look at how the board layers can be assembled
- there are other methods in common use and they may affect how the blind/buried vias and drill sets are
defined within Seetrax XL Designer - discuss this with your board manufacturer.

Four layer board
In Figure 53 below, the cross-section view of a 4 layer board is shown.

B

—Top copper
Isolation/Fibre glass

Inner copper 1
Isolation/Fibre glass
— Inner copper 2

Isolation/Fibre glass
—Bottom copper

& C

Figure 53
The copper layers are called Top, Inner1, Inner2 and Bottom, with fibreglass/isolation between them, as shown.

Inner layers 1 and 2 are made as a double-sided board, then the outer layers added and the final assembly
etched as a double-sided board. In this board there are 4 via types:

A is a conventional (standard code 0 pad) via that is drilled through all layers.

B is a blind via. It is drilled after the board layers have been assembled, from the top of the board to
a set depth so that the top copper and inner copper layer 1 are joined.

C is also a blind via. It is drilled after the board layers have been assembled, from the bottom of the
board to a set depth so that the bottom copper and inner copper layer 2 are joined.

D is a buried via. It can only be drilled before all the board layers are assembled.

Inner copper layers 1 and 2 have to be made as a double-sided board and the buried vias drilled/plated at that
stage. All the layers are then assembled and the blind and conventional holes drilled. (It is this double-process

52



(effectively making two, double-sided boards) that makes boards with buried vias expensive to make. They also
have higher failure rates.)

From this information, it should become apparent that four sets of drill data outputs will be required.

i) one for conventional via holes (this file would also include all conventional component holes as
well) where the drill, drills straight through the board

i) one for buried holes between the two inner layers

iii) one for blind holes drilled from the top of the board

iv) one for blind holes drilled from the bottom of the board

Six layer board
In Figure 54 below, we see the cross-section view of a 6 layer board.

A, B C

—Top copper
— |solation/fibreglass

—Innerl [copper)

:_~|solation/fibreglass
: : _~Inner2 (copper)

S W R S G —|solation

2 ~Inner3 [copper)

- lsolation/fibreglass

——-Inner4 [copper)

—I|solation/fibreglass
—Bottom copper

D E

Figure 54
The copper layers are called Top, Inner1, Inner2, Inner3, Inner4 and Bottom, with fibreglass/isolation between
them, as shown.

Inner layers 1 and 2 are made as a double-sided board, as are inner layers 3 and 4. These two "boards" are
sandwiched together then the outer layers added and the final assembly etched as a double-sided board. In
this board there are 6 via types:

A is a conventional (standard code 0 pad) via that is drilled through all layers.

B is a blind via. It is drilled after the board layers have been assembled, from the top of the board to
a set depth so that the top copper and inner copper layer 1 are joined.

C is a blind via. It is drilled after the board layers have been assembled, from the top of the board to
a set depth so that the top copper and inner copper layers1 and 2 are joined.

D is a blind via. It is drilled after the board layers have been assembled, from the bottom of the
board to a set depth so that the bottom copper and inner copper layers 4 and 3 are joined.

E is a blind via. It is drilled after the board layers have been assembled, from the bottom of the

board to a set depth so that the bottom copper and inner copper layer 4 are joined.

F & G are buried vias (between different layers). They can only be drilled before all the board layers are
assembled.

Inner copper layers 1 and 2 have to be made as a double-sided board and the buried via "F" drilled at that
stage. Inner copper layers 3 and 4 are also made as a double-sided board and the buried via "G" drilled at that
stage. These two "boards" and the remaining (outer) layers are then assembled and the blind and conventional
holes drilled. (In this case, three double-sided boards are effectively made.)

Seven sets of drill data outputs will be required for this board.

i) one for conventional via holes (this file would also include all other conventional component holes
as well).

i) one for buried holes between inner layers 1 and 2.

iii) one for buried holes between inner layers 3 and 4.

iv) one for blind holes drilled from the top of the board, to reach inner copper layer 1.

V) one for blind holes drilled from the top of the board, to reach inner copper layer 2.

vi) one for blind holes drilled from the bottom of the board, to reach inner copper layer 4.

vii) one for blind holes drilled from the bottom of the board, to reach inner copper layer 3.

It would be possible to define a buried via between inner layers 1, 2, 3 and 4 but this could add extra expense -
talk to your board manufacturer.

Eight layer boards, onwards
Use the information for a 6 layer board, simply adding extra layer pairs as required and adjusting the names
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accordingly.

Note: there is a limit to the depth that blind via holes can be drilled, the hole diameters also tend to have to
increase with increasing depth, so this should be discussed with the manufacturer before defining deep, blind
vias.

Drill set names

The drill datasets are numbered from 1 to 18 which are listed as DS01 through to DS18.

The first two datasets are reserved for through the board holes which are plated (DS01) and non-plated (DS02).

To avoid confusion, it makes sense for the othere drill datasets to be given names in order to differentiate them
from one another.

Logical names should be assigned to assist recognition - upto 20 characters are permitted within Seetrax XL
Designer for these names.

Drill set names example: - Four layer board

Blind T/1 for blind holes drilled from the top of the board to inner layer 1 (B in Figure
53).

Blind B/2 for blind holes drilled from the bottom of the board to the first inner layer
(from this direction), inner layer 2 (C in Figure 53).

Buried 1/2 for buried holes between inner layers 1 and 2 (D in Figure 53).

Conventional via holes (through the board) are usually output in drill dataset one (DS01).

Drill set names example: - Six layer board

Blind T/1 for blind holes drilled from the top of the board to the first inner layer, inner
layer 1 (B in Figure 54).

Blind T/1/2 for blind holes drilled from the top of the board to the first and second inner
layers, inner 1 and 2 (C in Figure 54).

Blind B/4 for blind holes drilled from the bottom of the board to the first (from this
direction) inner layer, inner 4 (E in Figure 54).

Blind B/4/3 for blind holes drilled from the bottom of the board to the first and second
inner layers (from this direction), inner layers 4 and 3 (D in Figure 54).

Buried 1/2 for buried holes between inner layers 1 and 2 (F in Figure 54).

Buried 3/4 for buried holes between inner layers 3 and 4 (G in Figure 54).

Conventional via holes (through the board) are usually output in drill dataset one (DS01).
Notice that the drill set names have changed for the holes drilled from the bottom of the board, when compared
against the 4 layer board, because of the extra layers.
Drill/pad sizes for blind/buried via

The following sizes were supplied as minimum guidelines from one manufacturer, individual manufacturers
may have different sizes that can be achieved - if slightly bigger holes/pads can be used then the costs may
come down.

Blind vias can be "drilled" up to 14 layers deep. The deeper the blind via, the larger the drilled hole has to be,
this will obviously affect the pad size as well. As a rule of thumb, the hole size increases by approximately 50%
for each extra layer (because of problems plating deep, narrow holes).
Minimum drill/pad sizes from one manufacturer

Blind via from an outer layer to 1 inner layer, 0.004" hole and 0.012" pad.

Blind via from an outer layer to 2 inner layers, 0.006" hole and 0.012" pad.

Blind via from an outer layer to 3 inner layers, 0.008" hole and 0.015" pad.

Buried vias, 0.012" hole and 0.020" pad.

Ranger's default blind vias have a 0.010" hole and 0.020" pad defined.

Ranger's default buried vias have a 0.015" hole and 0.025" pad defined.

Board layers - Assembly

When the layers of the above boards are assembled, they MUST be assembled in the same order as they were
designed, so it is essential that a system of naming/numbering the layers is maintained to avoid confusion and
boards that don't work.

Defining layer order within Seetrax XL Designer

Layers Top and Bottom should always be the outer copper layers of the board, as surface mounted component
pads appear on them.

All the numbered copper layers within Seetrax XL Designer will be internal layers and the numbers start at 1. It
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is therefore logical to use sequential layer numbers so the board will be assembled as T, 1, 2, 3, 4, 5 (etc.) B.

On designs made with previous versions of Ranger, layers 3 to 63 will become layers 1 to 61 - they will maintain
the same usage, ie silk-screen, power-plane, etc. Users who defined their own outline library with layer 1 as the
bottom of the board and layer 2 as the top of the board will have to remember that their top and bottom layers
will be reversed.

When designing a board without blind or buried vias, the order in which the layers are assembled is not crucial,
provided the T(op) and B(ottom) layers are used as the outer layers and inner copper layers/power plane layers
are in between them in any order - the electrical connectivity will be maintained/correct.

However, when designing an artwork that includes blind or buried vias, the software has to know the order the
board layers will be assembled in, in order to maintain connectivity when routing the tracks and then to check
the artwork correctly.

If they are assembled in a different order to the order in which they were designed and checked, then
connectivity will be lost, the artwork checking routine results will be invalidated and the board will not be correct.

Setting the layer order

With the design open, double-select the Configuration folder, then either double-select Layer Assignments &
ordering with the left mouse button, or right-click it, and then select edit. The Define Layer Assembly Order
button is used to define the order in which the layers will be designed and checked - it is inoperative until there
are some inner copper/plane layers defined. This window is described under the heading: Configuration — Layer
Assignments & Ordering

Boards with power planes

Depending on where the plane layer is positioned in the board assembly "sandwich", heat-relief or anti-pads (as
appropriate) will be added to the hole on the plane layer, if the hole reaches the plane layer. (There is an option
of not using heat-relief pads on the blind/buried hole definitions if preferred - the holes are usually quite small so
shouldn't cause a problem with heat dissipation.)

Defining Blind/Buried Via stacks - Examples
Open the design where the blind/buried vias will be used.

With the design open, double-select the Configuration folder, then either double-select Via Hole definitions with
the left mouse button, or right-click it, and then select edit. A window similar to the one in Figure 55 appears.

Via Hole Definitions X
File
Available Via Hole styles
Name @ Inch  Metic
Via Parameters
Pad Stack Driling Rules
L: Sh Si
ayer ape ize pu
-
(Ol
| | | [[DS01] Through-plated diil holes/:_~ |
Routing Control Change Dataset Description |
Function WZ]
Drill Hole Diameter
I~ Allow in power nets
:I [V Enable for autorouting
oK | Cancel |

Figure 55
There are four steps to define a blind or buried via in this window, as follows:
Step 1: Define the "Via Hole Styles"
Step 2: Define the "Pad Stack"
Step 3: Define the "Routing Control information for the Specctra/Elecctra auto-router
Step 4: Define the "Drilling Rules"

Examples follow, describing how to define a variety of blind and buried vias. Example 1 provides a full
explanation; the other examples follow on from this information so less descriptive information is given.

Note: All the examples assume that inner copper layers/power plane layers have been defined, the Via Hole
Definitions window is open and the inner layer order is in numerical order starting from 1.
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Example 1: Defining a blind via to be used from the top copper layer to the first inner layer, inner layer 1.

Step 1:

Step 2:

Top copper
Isolation/fibreglass

Innerl [copper)
Isolation/fibreglass
Figure 56
Figure 56 shows a cross-section of the via to be defined. This via could be used on 4, 6, 8, 10, etc.
layer boards.
Via Hole Styles
Select the New button from the "Available Via Hole Styles" area of the window, then enter a name for

the blind via - as a suggestion for this example, use Blindvia T/1 (blind via from the top layer to layer 1)
then select OK.

(The via can be renamed if required - select the name then re-type it from within the box above the Pad
stack information. Press the <tab> key to implement the change.)

Pad Stack

Select the Blindvia T/1 from the "Via Hole Styles" list. This name now appears above the "Pad stack"
information and the pad stack can be defined.

Select the New button from the "Pad Stack" area of the window, the window shown in Figure 57
appears.

Add New Pad to Via Hole Padstack X

Name |EEIERFAS

Insertion Layei(s) IT [ Copper layer ) LI

Style |Round +
Size | 1,270

Add Pad Cancel
| |

Figure 57

The Insertion layer should be set to one of the layers the pad will appear on, T for the top copper layer
in this example.

Choose a Style (round or square) for the pad and change the size of the pad as required.

Select Add Pad. The window closes and the details appear in the pad stack definition. (If a mistake
was made and the details need to be changed, select them then press the Edit button and make the
changes.)

With Blindvia T/1 from the "Via Hole Styles" list still selected, select the New button from the "Pad
Stack" area of the window again.

This time, set the Insertion layer to 1 (the first inner layer), set the style/size as required, then select
Add Pad.

If layer 1 was defined as a power plane layer, then the Style and Size settings are greyed out - a heat-
relief or anti-pad will be used as appropriate. The "Use Heat-relief when connecting to power plane"
check box becomes selectable. If ticked, a heat-relief pad will be placed over the hole on the power
plane layer if the hole should be connected to it. If un-ticked, a heat-relief pad is not used.

This completes the Pad stack for this blind via style Blindvia T/1, the pad stack information will look
something like that shown in Figure 58.
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Step 3:

Step 4:

Pad Stack

Layer Shape Size
T Round 0,508
1 Round 0,508

New
Figure 58

Routing control
For a blind (or buried) via, the Function should be set to Via Hole as shown in Figure 59.

Routing Control
Function I Via Hole Ll

[7 Allow in power nets

I” Enable for autorouting

Figure 59
The tick boxes should be set as required:

Allow in power nets indicates whether the Specctra/Elecctra auto-routers are allowed to use the
blind/buried via stack in power tracks. If the Enable for auto-routing setting
is not selected, then this setting is ignored as the stack will not be used.

Enable for auto-routing  indicates whether the Specctra/Elecctra auto-routers are allowed to use this
blind/buried via stack when auto-routing. If this is disabled, then the Allow in
power nets and Allow in SMD settings are ignored.

Use heat-relief when connected to power plane (inoperative unless a power plane is selected as
the insertion layer) indicates whether a heat-relief pad should be used when
the via is used to make a connection to the power plane. If unticked, a heat-
relief pad is not added around the hole.

These design rules may vary with each design.
Drilling rules

For blind or buried vias the Drilling Rules should be set to "Include in drill data set", as shown in Figure
60. When selected, the other settings become editable.

Drilling Rules

" Never diill this via hole style
" Include in 'Through-Board' drill data

* Include in drill data set

|[DS03] Blind T/1 ]

Change Dataset Description |

Drill Hole Diameter | 0,254

Figure 60

Drill sets are defined so that individual drill output files can be produced for each different set of
blind/buried holes as described above. For instance, drill information for blind vias between the top and
first inner layers should not be included with the drill information for blind vias between the top, first and
second inner layers.

The drill set names are numbered from DS01 to DS18 (DS01 and 02 are reserved for through board
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holes).

It's suggested the names are changed to something easily recognisable, for instance Blind Top or Blind
Top/1 for blind vias drilled from the top of the board to the first inner layer. Use the Change Set Name
button to implement this. The number/name is not important but which drill set each blind/buried via
hole is added to, is important - the boards will be drilled incorrectly if a mistake is made.

Set the drill hole diameter as required for this pad stack - talk to your manufacturer regarding the
diameter of blind vias that they can achieve.

This completes the definition of this blind via stack. If there are more blind/buried vias to be defined,
leave the Via Hole Definitions window open, if not, select OK to continue.

Example 2: Defining a blind via to be used from the top copper layer to the first and second inner layers,

inner layers 1 and 2.

Step 1:

Step 2:

Step 3:

Top copper
Isolation/fibreglass

—Innerl [copper)
——|solation/fibreglass

._——Inner2 [copper)
—Isolation
¥——-Inner3 [copper)

" |solation/fibreglass

Figure 61
Figure 61 shows a cross-section of the via to be defined. This via could be used on 6, 8, 10, etc. layer
boards.
Via Hole Styles
Select the New button from the "Available Via Hole Styles" area of the window, then enter a name for
the blind via - as a suggestion for this example, use Blindvia T/1/2 (blind via from the top layer to layer
1 and layer 2) then select OK.
Pad Stack
Select the Blindvia T/1/2 from the " Available Via Hole Styles" list. This name now appears above the
"Pad stack" information and the pad stack can be defined.
Select the New button from the "Pad Stack" area of the window, the Add New Pad to Via Hole
Padstack window appears.
The Insertion layer should be set to one of the layers the pad will appear on, T for the top layer in this
example.
Choose a Style (round or square) for the pad and change the size of the pad as required.
Select Add Pad. The window closes and the details appear in the pad stack definition.
With Blindvia T/1/2 from the " Available Via Hole Styles" list still selected, select the New button from
the "Pad Stack" area of the window again.
This time, set the Insertion layer to 1 (the first inner layer, which could be a power plane layer), set the
window as required, then select Add Pad.
With Blindvia T/1/2 from the "Via Hole Styles" list still selected, select the New button from the "Pad
Stack" area of the window again.
This time, set the Insertion layer to 2 (the second inner layer, which could be a power plane layer), set
the window as required, then select Add Pad.

This completes the Pad stack for this blind via and the pad stack information will look something like
Figure 62.

Name |Blindvia T/1/2

Via Para
Pad Stack
Layer Shape Size
T Round 0,508
1 Round 0,508
2 Round 0,508
New
Figure 62

Routing control
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Step 4:

For a blind (or buried) via, the Function should be set to Via Hole as shown in Figure 63.

Routing Control
Function I Via Hole Lj

[ Allow in power nets
| Enable for autorouting

Figure 63
Set the tick boxes as described in example 1.
Drilling rules

For blind or buried vias the Drilling Rules should be set to "Include in drill data set". When selected, the
other settings become editable.

It's suggested that this Drill data set name be changed to something easily recognisable, for instance
Blind T/1/2 (blind via drilled from the top, through layer 7 and 2). Use the Change Set Name button to
implement this.

Set the drill hole diameter as required for this pad stack.

Drilling Rules

" Never diill this via hole style
" Include in 'Through-Board' drill data

' Include in drill data set

|[DS04] Blind T/1/2 |

Change Dataset Description |

Drill Hole Diameter | 0,254

Figure 64
This completes the definition of this blind via stack.

Example 3: Defining a blind via to be used from the bottom copper layer to the next two inner layers

from the bottom of the board (inner layers 3 and 4 in a 6 layer board)

Step 1:

a——Inner1 (copper)
= _~l|solation/fibreglass

“~Inner3 [copper)

- lsolation/fibreglass

——-Inner4 [copper)

—|solation/fibreglass

—Bottom copper
Figure 65

Figure 65 shows a cross-section of the via to be defined.

When defining blind vias that are drilled from the bottom of the board, take care to use the correct inner
layer numbers when defining the padstack - these will depend on the number of layers in the board.

For example, on a 6 layer board as shown here, the pads are added to the bottom layer, layer 4 and
layer 3, but on an 8 layer board they would be added to the bottom layer, layer 6 and layer 5.

Via Hole Styles

Select the New button from the "Via Hole Styles" area of the window, then enter a name for the blind
via - as a suggestion for this 6 layer design example, use Blindvia B/4/3 (blind via from the bottom layer
to layer 4 and layer 3) then select OK. (On an 8 layer design the name could be Blindvia B/6/5 (blind
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Step 2:

Step 3:

Step 4:

via from the bottom layer to layer 6 and layer 5)
Pad Stack

Select the Blindvia B/4/3 from the "Via Hole Styles" list. This name now appears above the "Pad stack"
information and the pad stack can be defined.

Select the New button from the "Pad Stack" area of the window, the Add New Pad to Via Hole
Padstack appears.

The Insertion layer should be set to one of the layers the pad will appear on, B for the bottom layer in
this example.

Choose a Style (round or square) for the pad and change the size of the pad as required.
Select Add Pad. The window closes and the details appear in the pad stack definition.

With Blindvia B/4/3 from the "Via Hole Styles" list still selected, select the New button from the "Pad
Stack" area of the window again.

This time, set the Insertion layer to 4 (the first inner layer from the bottom of the 6 layer board, which
could be a power plane layer), set the window as required, then select Add Pad.

With Blindvia B/4/3 from the "Via Hole Styles" list still selected, select the New button from the "Pad
Stack" area of the window again.

This time, set the Insertion layer to 3 (the second inner layer from the bottom of the 6 layer board,
which could be a power plane layer), set the window as required, then select Add Pad.

This completes the Pad stack for this blind via and the pad stack information will look something like
Figure 66. In this example the inner pads are smaller than the one used on the outer layer.

Pad Stack
Layer Shape Size
3 Round 0,431
4 Round 0,431
B Round 0,508
New Edit Delete
Figure 66

Routing control
For a blind (or buried) via, the Function should be set to Via Hole as shown in Figure 67.

Routing Control
Function | Via Hole L'

[7 Allow in power nets

[V Enable for autorouting

Figure 67
Set the tick boxes as described in example 1.
Drilling rules

For blind or buried vias the Drilling Rules should be set to "Include in drill set data". When selected, the
other settings become editable.

It's suggested that the Drill data set names be changed to something easily recognisable, for instance
Blind Bottom/4/3 or Blind B/4/3 (blind via drilled from the bottom, through layer 4 and 3). Use the
Change Set Name button to implement this.

Set the drill hole diameter as required for this pad stack.
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Driling Rules

" Never dril this via hole style
" Include in 'Through-Board' drill data

¢ Include in drill data set

[[D506] Blind B/4/3 ~]

Change Dataset Description |

Drill Hole Diameter | 0,254

Figure 68

This completes the definition of this blind via stack.
Example 4: Defining a blind via to be drilled from the bottom copper layer to the next inner layer in from
the bottom of the board, inner layer 4 in a 6 layer board

The same procedure as in example 3 should be followed with the following differences:

The Via hole style name could be Blindvia B/4.

The padstack should only include pads on the bottom layer and inner layer 4.

The Routing control should be set as required.

The Dirill rules should be set for a new drill data set, which could be called for instance Blind Bottom or
Blind B/4.

Example 5: Defining buried vias

Buried vias are defined in a similar way to blind vias. Buried vias should be defined between pairs of
internal layers. In theory a buried via could be defined between more than two layers however this
would increase the board manufacturing costs so it is not recommended.

In Figure 69, three buried vias are shown, between inner layers 1 and 2, inner layers 3 and 4 and inner
layers 5 and 6. First a via between inner layers 1 and 2 will be defined.

— Top copper
— lsolation/fibreglass
Innerl (copper]
" //Isolationa’fibreglass
/ Inner2 [copper)
e

Isolation
—Inner3 (copper)
—Isolation/fibreglass
_~Innerd (copper)

— |solation
“~Inner5 [copper)
“~l|solation/fibreglass
~—-Innerk (copper]

: — |solation/fibreglass
L[ Bottom Coppe[

Figure 69

Step 1: Via Hole Styles

Select the New button from the "Via Hole Styles" area of the window, then enter a name for the buried
via - as a suggestion for the via between layers 1 and 2, use Buriedvia 1/2 (buried via between inner
layer 1 and 2) then select OK.

Step 2: Pad Stack

Select the Buriedvia 1/2 from the "Via Hole Styles" list. This name now appears above the "Pad stack"
information and the pad stack can be defined.

Select the New button from the "Pad Stack" area of the window, the window shown in Figure 70
appears.
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Step 3:

Step 4:

Add New Pad to Via Hole Padstack X

Name |CNTEREA

Insertion Layei(s) |T [ Copper layer ) L]

Style |Round ~
Size | 1,270

AddPad | Cancel |

Figure 70

The Insertion layer should be set to one of the inner layers the pad will appear on, 1 for the first inner
layer in this example.

Choose a Style (round or square) for the pad and change the size of the pad as required. Pad sizes for
buried vias are usually quite small - talk to your board manufacturer about what they can achieve cost-
effectively.

Select Add Pad. The window closes and the details appear in the pad stack definition. (If a mistake
was made and the details need to be changed, select the pad then press the Edit button and make the
changes.)

With Buriedvia 1/2 from the "Via Hole Styles" list still selected, select the New button from the "Pad
Stack" area of the window again.

This time, set the Insertion layer to 2 (the second inner layer), set the style/size as required, then select
Add Pad.

This completes the Pad stack for this buried via style Buriedvia 1/2, the pad stack information will look
something like that shown in Figure 71.

Pad Stack
Layer  Shape Size
1 Round 0,635
2 Round 0,635
New | Edt | Delste
Figure 71

Routing control
For a buried via, the Function should be set to Via Hole as shown in Figure 72.

Routing Control
Function | Via Hole Ll

[ Allow in power nets

K Enable for autorouting

Figure 72
Set the tick boxes as described in example 1.
Drilling rules

For blind or buried vias the Drilling Rules should be set to "Include in drill data set", as shown in Figure
73. When selected, the other settings become editable.
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Drilling Rules

" Never dill this via hole style
" Include in 'Through-Board' drill data

* |nclude in drill data set

|[DS07) Buried 1/2 |

Change Dataset Description |

Drill Hole Diameter | 0,381

Figure 73

Drill sets are defined so that individual drill output files can be produced for each different set of
blind/buried holes as described above. Each buried via layer pair has to be output separately from the
others.

The drill data set names are numbered from DS01 to DS18 (DS01 and 02 are reserved for through
board holes).

It's suggested the names are changed to something easily recognisable, for instance Blind Top or Blind
Top/1 for blind vias drilled from the top of the board to the first inner layer. Use the Change Set Name
button to implement this. The number/name is not important but which drill set each blind/buried via
hole is added to, is important - the boards will be drilled incorrectly if a mistake is made.
Set the drill hole diameter as required for this pad stack. Again, talk to your manufacturer about the
diameter of buried vias that they can achieve.
This completes the definition of this buried via stack. If there are more blind/buried vias to be defined,
leave the Via Hole Definitions window open, if not, select OK to continue.

Buried vias between inner layers 3 and 4
Buried vias between inner layers 3 and 4 should be defined in the same way as above except the
names and layers used would be adjusted each time. For example, the Via hole style name could be
Buried 3/4. The padstack should only include pads on inner layer 3 and inner layer 4. The Routing
control should be set as required. The Dirill rules should be set for a new drill set, which could be called
Buried 3/4.
The same would apply for a buried via between layers 5 and 6, etc. (Buried 5/6).

If all the examples have been created as described, then the Via Hole Definitions window will look
similar to the one shown in Figure 74.

Via Hole Definitions X
File
Available Via Hole styles —
Name |Blindvia TA1 " Inch & Metic
Blindvia T/1 X
Blindvia T/1/2 Via Parameters
Blindvia B/4 Pad Stack Driling Rules
Blindvia B/4/3 o S Size
Buried 1/2 S
Buried 3/4 T Bound 0508 " Never diill this via hole style
1 Round 0508
" Include in 'Through-Board' drill data
@ Include in diil data set
New | [ | [1D503] Blind T/1 ~]
Routing Control Change D ataset Description
Function ’m
Diill Hole Diameter | 0,254
[ Allow in power nets
New Delete [ Enable for autorouting
Figure 74

If each Via Hole Style is selected in turn, the settings for that via pad stack can be checked and
changed if necessary. Select OK to complete the via hole definitions.
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Example 6: Through board via stacks (for power tracks) — Power Via

Step 1:

Step 2:

Step 3:

Step 4:

Typically code 0 round pads are used for all through-board vias. However, because of the higher
current carrying requirements of power tracks when compared to signal tracks it is often a requirement
to use larger vias for power tracks. They can be defined as follows:

Via Hole Style

Select the New button from the "Via Hole Styles" area of the window, then enter a name for the power
via - as a suggestion for this example, use Power via then select OK.

Pad Stack

Select the Power via from the "Via Hole Styles" list. This name now appears above the "Pad stack”
information and the pad stack can be defined.

Select the New button from the "Pad Stack" area of the window, the Add New Pad to Via Hole
Padstack appears.

The Insertion layer should be set to All copper layers (layers can be defined individually, but this would
be time-consuming).

Choose a Style (round or square) for the pad and change the size of the pad as required.
Select Add Pad. The window closes and the details appear in the pad stack definition.
Routing control

For this via, the Function should be set to Via Hole.

The Allow in power nets tickbox must be ticked to allow these vias to be used in power tracks.
Drilling rules

For these vias the Drilling Rules should be set to "Include in "Through board" drill data".

Set the drill hole diameter as required for this pad stack.

This completes the definition of through board power via stack.

Defining signal vias

It is possible to create a via stack specifically for signal tracks, although code 0 is usually set to the size
required.

If an additional via stack is required, it can be defined in the same way as the power via, but do not
enable it for use in power tracks.

Code 0 vias can still be used by the auto-router, but they can be disabled if required (in the
Specctra/Elecctra auto-router setup window).

Saving via stacks for use on other designs

Once via stacks have been defined they can be saved to a file and then loaded into other designs. This
allows a set of blind/buried vias to be defined for each number of board layers, 4, 6, 8, etc.

Saving via stacks

From the Via Hole Definitions window, select File > Save Via Definitions. Use the explorer window that
appears to locate the folder the file should be saved in, then supply a name for the file (the extension
must be .uvd).

Loading via stacks

From the Via Hole Definitions window, select File > Load Via Definitions. Use the explorer window that
appears to locate the folder the file has been saved in, then select the file required.

A default set of blind/buried via stacks for a 6 layer board have been supplied in the file
default_user_vias.uvd which will be found in the ..\XL Designer\masters\pcb folder. If used, the layer
assignments will need to be adjusted accordingly.

Routing with user-defined vias

The parts should be placed in the normal way and any split power planes created.

If vias are allowed in some surface mounted component pads, then edit the properties of those
component outlines and enable the Allow via holes at SMD pads setting. This will allow vias
(blind/buried and through board) to be placed in the smd pad by the Specctra/Elecctra auto-router.

Submit the design to the Specctra/Elecctra auto-router. Once the design has been routed, re-create
any power planes and when complete, check the artwork.

The artwork can be manually adjusted if required.

Manually routing with user-defined vias

When manually routing, user-defined vias will be inserted automatically if the “Via Autoselect”
checkbox in the Mroute dialoge bar is ticked. The most appropriate user-defined via will be chosen,
according to the layers the via has to connect through. If there isn’'t a user-defined via available that
would maintain connectivity between the layers, then a standard code 0 via will be used.
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Blind/buried via colours and point count

In the artwork editor, blind and buried vias are visible if the via layer and the layer they appear on, are
visible.

The point count for layer V includes blind and buried vias, they are not included in other layer point
counts.

Outputs
All the output files should be generated in the usual way whilst taking into account the following
information.

Artwork layers output
When outputting artwork layer information, user-defined via pads are output if the layer they are
included on, has Pads included, along with pads on layer V.
"Standard" vias (code 0 pads) are output if the pads on the V (via) layer are included.
Figure 75 shows the typical selections for an inner layer 1 output which would include all standard vias
(V layer), inner pads of through-hole components and blind/buried pads on layer 1 (pads on layer 1)
and tracks/text on layer 1 (copper on layer 1).

Artwork plot setup X

Setup Layers VTB1-13 I Layers 14-29 [ Layers 30-45 | Layers 46-61

Layer Pads Copper Display Colour Description
V v - Copper : 6 points
T [ [ - Copper : 17 points
B [ [~ - {empty layer)
1 v v - Copper : 134 points : Inner Copper1
2 I [ - Copper : 133 points : Inner Copper 2
3 I r . {empty layer)
4 [~ [~ - (empty layer)
5 [ [ - {empty layer)
~ - - | PSP T
Figure 75

Note: When outputting inner power plane/split plane layers, only the pads and copper from the power
plane layer should be output. Layer V should NOT be included.

NC Drill OQutput
A separate NC drill file will be required for conventional through hole vias/component holes, for each
set of blind vias and for each set of buried vias.

When the NC Dirill output task is opened, window similar to the one shown in Figure 76 appears.
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Drilling & Routing Data Generation X

Output summary

Tool Type Diameter Count
T1 Drill 0.883mm 73
T2 Drill 1.016mm 8

T3 Drill 2.54mm 2

T4 Drill 0.7112mm 3

15 Drill 0.381mm 36

T6 Router  2.54mm B
Total number of holes/slots 128

X Limits : 25,400 to 114,300 (Width = 88,300mm)
Y Limits : 25,400 to 101,600 (Height = 76,200mm)

Configuration

(o[ EERE (DS 01] Through-plated diill holes/slots <

File type lExceIIon driling/routing data _j
Units | Millimetres v

Options

IV Include router pre-driling

I Include feed & speed information (when defined in CNC T ool Parameters)

Default file extension |.txt Create File | Close |

Figure 76

As the window is set at the moment, with CNC Dataset DS01 selected, the drill output file produced
(when the Create File button is selected) will contain drilling information for drilled components and
"standard vias" - vias that go all the way through the board.

To output the blind or buried via hole information, change the CNC Dataset so that the drill dataset
required is selected (by selecting the down-arrow alongside the CNC Dataset, then select from the list,
for instance Blind T/1 (or whatever it was called)). The tooling/hole information changes accordingly
and the drill file can be produced. Repeat this for each Drill dataset used.

When the drill datasets are used for drilling buried vias, it is essential that the correct file is used for the
correct buried via layer pairs.

When the drill datasets are used for drilling blind vias, it is essential that the holes are drilled from the
correct side of the board (top or bottom) and to the correct depth. Bear in mind that there could be
more than one set of blind holes (drill datasets) drilled from the same side of the board, but to different
depths.

Drill sheet (drawing) output

If drill sheet drawings are required, a separate drill sheet drawing output will be required for
conventional through hole vias/component holes, for each set of blind vias and for each set of buried
vias.

Open the output task for the drill sheet, then open the drill sheet setup window, which is shown in
Figure 77.
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Drill sheet plot setup X

Setup

Feature Enabled Display Colour
Board profile v -
Keepout Regions v -
Alignment Targets v -
Symbols v -

Hole data v .

Targets Xshit |0.500

Targets Yshift |0.50

o\ (ofo7- " S [D S0 1] Through-plated drill holes/slots v
0K | Close |
Figure 77

As the window is set above, with the CNC Dataset set to “DS01 Through plated drill holes/slots”, the
drill sheet output will contain hole information for drilled components and "standard vias" - vias that go
all the way through the board.

To output the blind or buried via hole information, change the CNC Dataset so that the drill dataset
required is selected (by selecting the down-arrow alongside the CNC Dataset, then select from the list,
for instance Blind T/1 (or whatever it was called)). Repeat this for each Drill dataset used. Figure 78.

Drill sheet plot setup X
Setup

Feature Enabled Display Colour
Board profile v

<l

Keepout Regions

Alignment Targets

<l

Symbols

<l

Hole data

<l
EEEEN

Targets Xshit {0.500

Targets Yshit |0.500
CNC Dataset  |[DESEIFRI] -

Figure 78

Ensure that each drill drawing is associated with the correct layers and that the holes are drilled from
the correct side of the board (top or bottom) and to the correct depth if buried vias are in use. Bear in
mind that there could be more than one set of blind holes (drill datasets) drilled from the same side of
the board, but to different depths.
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Confiquration folder — Grid Autopitch Table & Axis Dot Limit

Grid autopitch table

When working in the graphical editors a grid is used to help position items. On many occasions it is useful if the
grid gets finer or courser automatically, depending on the level of zoom. This table allows the user to define the
grid pitches that XL Designer can select from when an auto-grid is in use.

When an auto-grid is in use, the most appropriate grid pitch is chosen automatically for each level of zoom. The
table, shown in Figure 79, contains two sets of values, one in mm and one in inches.

When viewing the complete board, one of the courser grids would be used as the finer grids would obliterate
everything else on display. Likewise if a single item were filling up the screen, one of the finer grids would be
used.

These grid pitches are only used when Grid > Inch or Grid > Metric grid is selected.

Grid Autopitch Table X

Inch Metric

20.0000

| 0.1000 |1D4UUUU

] 0.0500 | 5.0000

[ 0.0200 | 2.0000

| 0.0100 | 1.0000

| 0.0050 | 0.5000

| 0.0010 | 0.2500

In/a In/a

[Enter 'zero into a cell to disable it)
oK | Cancel

Figure 79

The pitch chosen is determined by how many grid dots would be drawn along the longest axis of the workarea
window if that pitch were chosen. The grid pitch that fits the <= “Autogrid pitch change threshold” setting (in the
Edit > Display Adjustments window) along the longest axis of the workarea is the grid pitch that is chosen.

68



Log Files Folder

The Log Files folder is empty initially. It will contain auto-generated reports that contain information associated
with specific processes or tasks. The information is supplied for future reference purposes.

The names of the log files should be self-explanatory but if further information is required, open the file to view

the log report itself.

They can be opened by double-selecting them (or by a right-click/Open).

They can be deleted by a right-click/Delete. Care should be exercised when deleting the log reports as the
information may be relevant to future processes.

Typical log files:

flatcir_conversion

compile
circuit_ploffilter
art_ploffilter
electra_export.txt

electra_import.txt
specctra_export.txt
specctra_import.txt

renumber
netmods

report provided from the conversion of a circuit drawn using the old-style flat
schematic editor to the hierarchical style editor. It is suggested that this report is not
deleted as it may be useful for future reference in the event of a problem.

report created by the extraction of a parts/wiring list from the schematic.
report created when the schematic was output.
report created when the artwork was output.

report created when the Run Interactively, Run Router or Export commands are used
from the Electra interface window.

report created when an attempt has been made to import a routed file using the
Electra interface window.

report created when the Run Interactively, Run Router or Export commands are used
from the Specctra interface window.

report created when an attempt has been made to import a routed file using the
Specctra interface window.

a history of the part renumbering and/or gate/pin swapping that have taken place.

a history of the changes made in the artwork editor using the Tools > Network
commands.

This is not a definitive list and there are many other log files that can be created.
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Documentation Folder

The documentation folder allows external file types, such as Spreadsheets, Word documents, etc., to be stored
within the design. User-defined file types can be specified and templates created that load automatically when
the file type is selected.

The file is stored within the design and can only be opened from within the navigator. Note: if the application
required to open the file is removed from the system, then it will not be possible to edit that file until the
application is re-installed.

Important Note: The target application (Excel, Word, etc.) should not be running when a new file is created or a
file modified as the changes made from within XLD will not be saved.

Creating a new documentation file

From the Navigator, right click on the Documentation folder within a design, select New, and then choose the file
type from the list that appears.

The list of file types available is configured in the <INSTALL_DIR>\UserTemplate\DocTemplates\index.txt file
(see Customising the file types available below).

The file is added to the documentation folder with the name <Untitled.ext>, an opportunity is given for the file to
be re-named when it's created.

Once created, it can be renamed/deleted by right-clicking the file and selecting Rename/Delete.

Open the file by double-selecting it, or right-click/Open. Once opened, the Open, Rename & Delete commands
are greyed out until the file is closed.

Importing a documentation file

Any existing file can be added to the documentation folder of the design. Right click on the Documentation folder
within a design, select Import. Use the browser window to locate and select the file required.

Once imported, it is a copy of the original file that is held in the design, not the original itself. If the file is modified
from with the design, the original file is unaffected. Likewise if the original file is edited, this does not affect the
file held in the documentation folder.

Customising the file types available

The file types that are presented in the Documentation > New menu can be customised as required by editing
the index.txt file in 