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Chapter 1. Getting Started With V5.0

About these notes

Installing the

Licensing

System Files

These update notes are provided for existing users as a supplement to the existing
Pulsonix Users Guide. These notes are to highlight new featuresin version 5.0 and to
briefly describe their use.

Each chapter is broken down into logical functional descriptions based on the application
type, Schematic design, PCB design etc.

New Version of Pulsonix

It is recommended that you back-up al libraries, designs, technology files, profile files,
reports and netlists before instaling the latest version. Other than for any reason, thisis
good working practice, athough you should have a backup already of al of this datal

As with any other ingtallation of Pulsonix, insert the CD and wait for ashort time. The
Autorun facility will start the installation procedure. Follow the on-screen messages from
theingall wizard. You can ingtall Pulsonix version 5.0 on top of your existing instalation,
you do not need to uningtal any old version first.

If you are already using Version 4.6 or an earlier version you will require a new license
for Version 5.0. This will be supplied to you by email under your current maintenance
contract.

For existing usersit is recommended that you simply click the No ChangeIn Licensing
check box on the licensing page of the Installation wizard. New licenses and changes to
network licensing can be made after theingtalation using the License M anager .

There are no new system files for thisrelease.

New Additional Supplementary Files

Details of dl additional files supplied are supplied in Appendix A at the end of this
document.
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Pulsonix Spice Installation

During installation of Pulsonix Spice, if updating from a previous version, there are
changes to the installation fol der which you should be aware of.

For existing users who have not added their own modelsto Pulsonix, you can ignore the
comments bel ow.

Pul sonix-Spice, in common with most applications, needsto store a number of values that
affect the operation of the program. These are known as configuration settings. Included
among these are the locations of installed model libraries, font preferences, colour
preferences and default window positions.

Some changes to the file structure have been made especialy the structure of the files
located in the application data path. Some of these changes have been made to
accommodate Windows Vista User Access Control which write protects the Program
Filestree. In particular the following has changed.

1. The Application data directory path name has changed to include the version number
“<your_application_data_folder>\Pulsonix\Pulsonix-Spice540”.

2. The configuration file has moved to a subdirectory \Config under the application data
path.This means you will need to set up your Options again in the smulator
program, and set up your model paths again.

The configuration file from the previous version will still be on your system in the
text file “<your_application_data_fol der>\Pul sonix\Pul soni x-Spi ce\v52\Base.sxprj”.
If you cannot remember the options and model paths you had set up, they can be
found in thistext filein the [Models] and [Options] sections.

If you have your own modelsinstalled into the Pulsonix environment, you need to be
aware of this:

To set up your model libraries again, from within the Pul sonix-Spice command shell.
From the File menu, select Model Library and Add/Remove Libraries, or smply
drag the folders from the Windows Explorer to the Pul sonix-Spice command shell.

3. The default user script directory has moved to a location under the “My Documents”
folder. Thisdirectory isnot created by the installer but will be created by Pulsonix-
Spice when one of the script options under the File menu and Scriptsisrun.

Either copy your own existing scripts to this folder, or change the scripts filelocation
in the general options diaog.

4. Because of the application data path name change, existing users will need tore-
inform the simulator about the model to Pulsonix Part associations.
After you have installed the new Pulsonix program and have updated the Pul soni x-
Spice mode library locations, you need to run the Smulator Setup facility as
follows:

e Run up Pulsonix and open any schematic design (or create a new one).
e From the Smulation menu, use the Smulator and Smulation Setup option.

e |f you had changed the Part names for built-in models then reset these to the correct
names using thetop part of the diaog. It is unlikely that you changed these, but if you
did and you cannot remember the correct names, you will be able to find them inthe
old text file “<your_application_data_fol der>\Pul sonix\Pul sonix-
Spice\map_symbols.txt”.
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e Pressthe Update Smulator PartsList button and exit the dial og by pressing OK
when thisis complete.

5. If you created your own model to part associations with the previous version, you
will have a file called “<your_application_data_folder>\Pul sonix\Pul sonix-
Spiceluser.cat”. If you want to keep these associ ations with the new version you will
have to copy thisfileto the “<your application_data_folder>\Pulsonix\Pul sonix-
Spice540” folder, and rename the file to “user_v2.cat”.

Now from the File menu, select Modd Library and Rebuild Catalog option to
update the catal og files contain the | atest models and part associations.

The new simulator will now be ready to use.

Network Licensing Changes

Network licensing has undergone a major rewrite to include new functionality. In addition
to existing functionality, new options have been added to enable:

e Loan licenses

e Named domains and groups

e License usage logging

e Multiple and redundant servers

If you are using the floating licensing scheme, new and additional documentation can be
found in the Pulsonix Network Licensing Guide available on the product CD or on the
Pulsonix web site.
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Chapter 2. General Options

Direct Printing to PDF

The new plot to PDF output is used to write PDF format file with active annotation. Once
the PDF fileis created, you can hover your cursor over design items and properties of that
item will be displayed.

Writing the PDF files

The PDF output is additiona to the standard Windows driver and you do not need to
install a separate driver for it. If you have a PDF Windows driver dready installed, you
can gill useit. The Pulsonix PDF driver has the added ability of the active annotation
which your standard PDF output will not have.

The PDF output is accessed through the CAM Plot dialog and New or Edit when you
create aplot. Simply select it from the drop down list of available output types.

Process Type §|
W Start A
Choose a name for this plot and choose the type of
M Process output
W Output Define the name which will be uzed ta identify this plot in dialogs and reports.
. Alzo choose the type of output,
W Size
. . Mame: Top
M Cesign Position
Mghitish Dutput To: L3
Excellon
Gerber
HP-GL Penplat
windows

< Back ” Mext » ][ Cancel ][ Help ]
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Setting up the PDF output
Y ou can configure the PDF output using the Device Setup option from within the CAM

Plot diadog.

f

Registration Point: Centre
Combined Flots: Yes

&)l Colours Black: Mo

iew PDF after Generation: Yes
Bookmarks: Yes

Component Details: Yes

Block Details: Yes

Spmbol Details: Yes

Fush Into Block: Yes

Plot Previews | CAM Plats | Plot Settings

Output Area

Fieqizstration FPaoint

Centre W | [1.0000 1.0000
Output Device:
o v [ sew. ] Uris: [ich
Save ToFile... ] [Load Fram File.. ] X
Options

Combine Plots into Single Document
] &) Colows Black,

[T Reverse Default Text Rotation
Wiew PDF alter Generation
Bookmarks

Companent Detais

Link Met Mames: Yes
Block Detailz

Symbol Details
Fush Into Block
Link Met Mames

Active Annotation options available

Active annotation options are available but only for Schematic designs. PCB designs are
always ‘flat” with no annotation.

In a Schematic design, all pagesin the design and hierarchy are plotted (including |ower
level hierarchical blocks).
Using the PDF output

Once the PDF file has been created and it is open, you can hove your cursor over design
items, such as Components or connections. A small context menu is displayed from which
you can view Properties of the item chosen.

I:FI‘H] ‘;:'II:I'\F
Component: 4 .

—% Attributes: <Faootprint Mame ==R0305

;5_

Value=470
Bin_Mo=rB2341
Manufacturer=Farnell
Obsolate=Na
‘Wattage=0,125

Tolerance=1%:

W L
IEIE

Mo

—
o

—
m
m
w
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Reload & Replace Part

When performing a Reload, the option has a check box to allow you keep or remove local
component attributes, attributes that have been added to that component instance.

Reload From Library @

Feload contral

[ Keep attribute styles & positions
Keep Jocal attibute values

[ Replace footprint with default

[ Replace pin netwarks

[ Replace gate symbols with defaults

[ Reload mets assigned to ungated pins

[ 0K ] [ Cancel

Highlight Selection

Once a sdlection has been made in the design, from the context menu you can now
Highlight the Selection. When you select away from this, the selection will till be
displayed in the sdection colour. Use Unhighlight Selection from the context menu to
remove it.

Select 3
Edit »

Cross Probe

Move

Tvpe Coordinate. .. =
Type Offset, ., Shift+= [
Rotate By 90 R

o 07 % o Oh @3

Rotate One Step alk+r [
Mirrar il

2

g e
g~
=

Lock.

E(% al1 GEroup 3

§ T show Met Mame

ComponentsfSymbols 3

|d’% Highlight Selection L

| R — I
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Synchronise Design Changes

Rearranged dialog

The Synchr onise Designs dia og has been rearranged to make synchronise choices more
visible.

Differences found between PCE and Schematic:

Update PCE Yiew Report

Components 'will Be Added Carmponents Wil Be Deleted
[v fdd Components To Bin

¥ Leave Tracks
[¥ Show Bin

Cancel

Leave Tracks

If components areto be del eted from the PCB, you will be presented with the option to
L eave Tracks to the components as dangling tracks. Select the check box to leave them,
or uncheck it to del ete the connected tracks.

Footprint Settings

In the PCB Design Settings dialog under General, you can now choose to ignore specific
footprint settings in the Schematic. This meansif you define the footprint in the
Schematic but then change it from the default in the PCB Design, you can use this check
box to ignore the change.

pad e
Repart Symbol
Star Paint
Template
Testpoint Apply Footprint Changes
Text
Textk Callout
Track
Wariant
Wia
‘ire

g General

Coordinate System

Synchronize with Schematic
[] &pply &1 Spacing Rules

Find by Attribute Position

In Find, changes have been made to the category Attribute to Item (by attribute), and a
new category Attribute Position has been added.

B S| ] 53] ]
Attribute Position v

<Component M ames

< Companent Mame:
<Pin Mame:



Pulsonix V5.0 Update 15

The new category lists al attribute names (including in-built ones like <Component
Name>) that have attribute positions in the design.

Note: some of these attribute positions are hidden on items (like when a component name
is unchecked in the properties dialog). A message will be shown if a hidden attribute
position is found. Hidden attribute positions are found only after finding al visible ones.

This category is required to make it easy to make globa changesto similar attribute
positions. For example, to change component names to use the same text style, or to
change all testpoint namesto the same layer.

Mouse use in Dialog Grids

23 Styles
Pad Styles
Track Styles
Line Styles
Text Styles
Hatch Styles
3 Rules
% Spacing Rules
Design Rules
DFMIDFT Rules
Differential Pairs
23 Mets
Met Names
Net: Classes
Pin Metwarks
4 Layers
Layers
Layer Spans

Changes have been made to the functionality avail able within grids used in some dia ogs,
Technology and L ayer s for example.

Using the wheel button (on the Intellimouse), you can now scroll up and down the list of
items displayed where the list is longer than the grid visible.

Using the Ctrl key on the keyboard, pressing this and rolling the wheel button, you can
zoom in and out of the grid, like you can with Microsoft Excel for example as shown
below.

M Technology [6 Layer.ptf] - Rules - Spacing Rules M Technology [6 Layer.ptf] - Rules - Spacing Rules

5 styles =
Pad Styles
Track Styles
Line Styles
i Track| Pad | Via |Tes
Hatch Skyles B
3 Puks Design
# ;DEEIHDRR“J'ES Track 10.0 10.0 10.0 10.0
DTIDFTRIu\es Pad 10.0 10.0 10.0 10.0
Differential Pairs
2 hets Via 10.0 10.0 10.0 10.0
e Testpoint 10.0 10.0 10.0 10.0
— Mounting Hole 10.0 10.0 10.0 10.0
Layers < 3 =
Layer Spans
| aver Macsps { i S i ¢

If you press and hold the wheel button pressed you can use the auto-pan option to scroll
up/down and |eft/right depending on the mouse movement direction.

Warning message if Type Font is not defined on the system

On the opening of a design, you are now warned if atext style uses an unknown true type
font. The warning message will tell you the font expected and the text style which usesit.
If you wish to make a font replacement, use the Technology dialog and Text Stylesto do
this. Alternatively, acquire and install the appropriate Windows font on your system.

Font Courier Mew Kursiv used by text style Text 2mm kursiv is
unmatched on this system

Font Courier Mew Kursiv uged by text style Text 3mm kursiv iz
unmatched on this system

Font Courier Mew Kursiv used by text style text 2 5mm kursuiv is
unmatched on this system

Wwharnings OnA0F ...
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Move Horizontal/Vertical

During M ove and M ove Cor ner, two new commands M ove Horizontal and M ove
Vertical are available on the context menu. Selecting one of these restricts the item
movement to that direction only.

These options can be added to a shortcut key or can be used from the M ove context menu.
The commands can aso be used directly on a sel ected item (so that you don't get the jump
to grid when it isfirst moved).

Note: This option will not work if you are moving on a special grid (Polar grid, snapping

to Placement Stes or Construction Lines).

Type Coardinate... =

Cancel Move

Finish Here

a5 Tvpe Offset... shift+=

Optimisation Mods 3
Optimise Selected Nets Shift+L

E7a

Change Layer L
Change Style s
Free Angle Adjoining Segs

Auto Weld Mow

Online DRC !
Display Clearance

Push Tracks

Move Horizontally

Mave Yertically

Change Grid 3

From the context menu, select Move Horizontal or Move Vertical.

3

A model cursor is displayed. During M ove Horizontal, the movement of the cursor is
restricted in the horizontal plane.
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Constrain Orthogonal Segment

In previous versions of Pulsonix, single selected orthogonal segments were always
constrained to move only in their perpendicular direction. There is now an option included
—Constrain Orthogonal Segment, on the M ove context menu to switch this off. Once
off, this alows movement in any direction.

P
k3

Cancel Move

Finish Here

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

Change Layer L
Change Style 3

Free Angle Adjoining Segs

<<

Constrain Orthogonal Segment

Move Horizonkally

Move Vertically

Change Grid

Preserve Attached Segments

During M ove, anew option is available to describe how unsel ected segments attached to
moving selected segments are dtered. Thisis available on the context menu when Free
Angle Adjoining Segs is switched off.

Cancel Move

Finish Here

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

Change Layer L
Change Style 3

Free Angle Adjoining Segs

Preserve Attached Segments

Constrain Orthogonal Segment
Move Horizonkally

Move Yertically

Change Grid

»

If you leave this option unchecked, it will work as before in previous versions of
Pulsonix, i.e. the attached segments are matched to a segment mode and atered thus.

Select it to preserve the angle and far end point of the unsel ected attached segments. This
is usually achieved by changing the length of the selected segment.
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Thisis demonstrated during track editing.

—> OR

Y (Y

)

OR

o~ ,_ﬂ
J
N

OR

Rearrange Multiple Items

If you select multiple free pads, vias, mounting holes (al with the same style) or
Components (with the same footprint), the context menu displayed the Rearrange
Multiple Items option. Y ou can enter this mode by selecting theitems or from within the
M ove option.

Note: thisoption is not availableif the items have track attached.

If you wish to assign a shortcut to this option, it sharesit with the Insert Multiple Items
command/shortcut.

This new option will allow you to rearrange the items in a grid that you specify with the
Insert Multiple Items dia og using the controls provided.

Rearrange Multiple Mounting Holes E|

Step Offset

o o o o ®onona o000
Qo0

Nurmber of [bems

ooa ® |2 = ¥ |3

4

Inzert Order
(®) Inzet Bows () Inzert Columns

[] Switch Direction at end of Fow/Column

Stagger Pitch: (0.0

Once multiple items have been selected, the option sets all items’ mirror, rotation and
layer flags to be the same asthe item in the selection that your cursor is over.
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Option Origins

When working with option with the latch mode sel ected, you can now use two commands
Use Option Origin and Place Option Origin.

This option is used to create atemporary origin as an dternative to the symbol origin for
use when Moving, Rotating or Mirroring theitem.

Once alatch mode has been selected from the toolbar, select Use Option Origin from the
context to display atemporary origin. Use Place Option Origin from the context menu to
change its | ocation after it has been placed or if it needs to be moved. The Use Option
Origin can be selected from the context menu to hide it again. If the temporary origin is
displayed, the rotate or mirror option will perform their task about thisorigin. You can
also use Alt-Click as a shortcut to define the origin while in latch mode.

Cancel Mave

Frame Select

Polygon Select

*[o Select All visible Chrl+a
Q Auto Seleck

Move Horizantally

Move Vertically

| Use Cption Crigin |

Using the Option Origin in Move mode

Y ou can now use the Use Option Origin feature in the latched mode of Move. This
works the same way as the Mirror and Rotate options shown above. This alows you to
move any item, or multiple items, and define the origin for the move.

%

The temporary origin stays visible during the move to makeit easier to placeit over
existing items.

This can be used, for example, to place a component by itsfirst pad whenitsoriginis
already defined at its centre. This mode also allows you to reposition some imported

shapes so that a particular point on the shape aigns up exactly with a known point in the
design.
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Show Placement Origin

Y ou can now show the placement origin whilst moving items. A new option command
Show Placement Option is available on the context menu whilst moving.

Cancel Move

Frame Select
Palygon Select
Select: Al visible Chrl+-8

=7 BH

futo Select

Move Harizontally

Move Vertically

ZI Use Option Crigin
Flace Option Origin |

The origin displayed is afixed size and shows the position displayed on the Status bar.

View SCM & PCB Symbol Previews in Insert Component dialogs

Y ou can now optionaly preview both Schematic & PCB symbals by selecting the check
box on the Insert Component didog. This preview check box is availablein both

Schematic and PCB design editors.

Symbal: | TI1 w

Preview Schematic & PCB l

UL
sy

ol

uLs
Fazum—

al

ue
Az

Sl

ua
pr ]

ol

Gate:|a

U

Add to CompBin  []

1
LTI
}

11111

Zoom in Preview Windows

Y ou can now use the wheel button on the mouse to zoom in and out of each of the
Preview windows. Note, this functionality works in any Preview window.

View Symbol Alternates in Preview Windows

Y ou now have the ability to select adifferent symbol alternate on the Insert Component
dialog for the current symboal type, i.e. Schematic symbols in Schematic editor etc. You
can aso select different footprints while in the Schematic editor, this was available in
previous versions but you can now see its preview using a drop down list of Footprint

symboal alter nates.
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Addto Comp Bin  []

The Symbol: drop down list will show you the symbol for the current Gate: (Gateis
shown when there is more than one gate for a Part). Where the Part is constructed of
multi-gated symbals, the current selected gate is shown. Using the drop down list you can
select ancther gate by letter or number and the alternate symbol for that gate shown.

Next Symbol in PDC Window

If you have purchased the Pulsonix Database Connection (PDC) product, you now have
the ability to show symbol and footprint alternates in the preview window. If symbol
alternates are avail able for the selected database Part, the Next Symbol and Next
Footprint buttonswill be highlighted. Selecting this will display the next symboal for that
Part.

Search MName: [ Hew H DOpen ][gaveAs ]

c3 C3
Look [ Capacor v |[Found 112itens gerd
| | Fieta | operator | vawe | vamez | Add
[CJFARTHANE = :
1 @0 f
A8A55A102IJATDA
| Next Symbal |
e o) )
[ | ParnamE [ PART_nUMBER | VALUE |TOLERANCE| POWER [VOLTAGE|MFR|  CATEGORY SUPPLIER

050535474 ZATEA 08033G4TIZATES 470nf 20% 23 AVE CapacitoriShrCeramic RS COMPORE

» A 1000pt I ME
USDSSAQZQJATDA 080554222)ATDA 22000 3% a9 ANE CapacitoriSMiCeramic RS COMPORE
03055C1 0ZHATDA 08055C102KATDA, 10000 10% a0 AVE CapacitorSMiCeramic ‘RS COMPORE
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Preview Windows in Insert Connector Pin

When using the Insert Connector Pin option, you can now check the Preview box to
view a preview of the currently selected connector. As with the Insert Component dial og,
you are also able to select the Schematic & PCB box to view both the symboal types.

The Insert Connector dialog has been changed and is now the same style asthe Insert

Component dia og.

Insert Connector Pin El

Lock Irc | [&l Libraries]

“wihich Parts:

v 2 ]
Matched: 854 of 14463
Pinz:

Desc: ‘Eald Edge Connector

| Fammily: |

Foolpiint 11451542

¥

Han
Symbal: ‘EDNN v‘ Pin: |1 cl 4ddto Comp Bin [ ]

Preview Schematic & PCB

Oo—=
PL1.1

Changes to Insert Connector Option

Insert Component

Aswell as using the existing Insert Connector diadog to add a connector, it is now also
possible to add a connector from the Insert Component diadog. Thereisalnclude

1-145154-2

3]

Connector s check box in the filter section.

Insert Component

Look In: |3M.pal [in "'C:\Program Files'Pulzonix\M asterLibraries"]

which Parts:

Filter: | * Mo. Pins:

Matched: 93 of 93

| Include Connectors I

Bat  [2510:5002 v| Pinsfin |

Desc:  |Hdr Male Mount 30 | Family: |

Eootprint| MMH30-10 v

Hane

Symbok [CONN ¥ P | (Ao ComeEn O

e
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Arrangement of Components From Bin

When dragging multiple components from the bin you can now switch the arrangement
between horizonta and vertical placement. The Arranged Horizontally check appears on
the context menu; uncheck it to arrange the components vertically. Thisoption is
remembered for the next timeit is used.

- - N -N-N-N-E-1

Finish Here

¥ | Type Coordinate... =

4% Type Offset. .. Shift+=
0% Rotate By 90 R
5| Rotate One Step AlEHR
00 mirror M

| w | Arranged Horizontally

Eres inale Adinininn Sens

Part Editor Changes

Improved Cut and Paste in Part Editor

Significant improvements have been made to the Cut and Paste features within the Part
Editor Pins and Gates pages. Improvements have been made to the cell selection and
selection ranges.

Using Copy and Paste To Edit Values in cells

The valuesin thisgrid can be manipulated using the normal Copy and Paste techniques
associ ated with spreadsheet applications such as Microsoft Excel. Thisincludes the ability
to copy and paste multiple rows and/or columns of data. One possible use would be to
copy the pin datainto an external spreadsheet to take advantage of advanced features such
as sorting and filtering, then paste the modified data back in to the Part Editor. When
pasting from an externa source it isimportant to ensure that the dataiis arranged in the
same order asthe cellsin the grid.

A1 - fie IAND
A |B|]c|] Do |E]F
1 [FANDT 3 Z_N 3 g
2 | 4 1IN a
3| £ 3N 3
4 6 40UT 3

The Copy and Paste commands are available from the Edit menu on the top menu bar or
via the context menu. Alternatively, the standard Ctrl+C, Ctrl+V shortcut keys may be
used.

Selecting cells to copy or paste

A singlegrid cell or arange of grid rows and/or columns may be selected for copy or
pasting. By default, clicking on a cell causesthat cell to enter edit mode indicated by a
flashing cursor and any copy or paste will be directed to the edit control or dropdown list
for that cdll. If, rather than clicking, the mouseis dragged while theleft button is held
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down, arange of cells may be selected indicated by being shown in reverse highlight.
Thisrange of cells can now be copied or pasted as awhole.

|%‘mhol Symbol Pin |Pin Hame  |Logic Hame |Pin Swap [Gate Swap
; 1

b JAMD

c JAND

[= R i ] — = RO

4
o
5
g
=}
1
1

[SIERRCSEPINRE - Lo ro —

=0

If asingle cell has aready been selected by clicking, it is possible to extend thisinto a
range of cells. Firgt, if the cel isin edit mode, pressthe <Enter> key to exit edit mode so
the cell is smply shown as selected, outlined in bold. The selection may now be extended
by dragging the mouse as described or by clicking with the <shift> or <control> keys held
down. The <shift> or <control> key can a so be used with the keyboard arrows keys to
extend the selection. To quickly select an entire column click in its header cell.

Pasting Values into the Grid

When datais pasted into grid the values are subject to the normal constraints of the
column into which they are being inserted. Any invalid values will not beinserted. For
example, avalue pasted into the Pin Name column must be avalid Pin Name defined in
the Pin Names column of the Pins page.

The Gate and Symbol Pin columns are read only and as such may not have val ues pasted
into them athough they may be selected and copied.

The cdlls affected when pasting is dictated by the range of the cells copied not by the
range of cells currently selected in the grid. So copying a 2 by 3 range of cells and pasting
into the grid will paste a 2 by 3 range of cells starting at the top | eft cell of the currently
selected range, subject to the constraints of the columns affected.

One exception to thisis when pasting asingle value into multiple cells. All cellsinthe
current range of cells will be set to the pasted value, again subject to the column
constraints.

Edit on Double-Click

Throughout the system many dia ogs use two-dimensional data grids to display
information. By default, when interacting with one of these grids, clicking in a cell will
immediately causing it to enter edit mode. On some occasions it may be preferable for the
grid to behave more like a traditional spreadsheet and checking the Edit on Double-Click
only option will cause a cell to only switch into edit mode when it is double-clicked rather
than single-clicked. This can makeit easier to sdect ranges of cellsfor example when
using copy and paste in the Part Editor.
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To enable this, check the Edit on Double-Click box in the Options dia og under
General.

Vo s B s

[ Reversed Mouse Pan

. Cursors:
I— High Beset
Style: _ tandard v

Use Modal Cursors

Pan Senaitivity:

Low

Relative Coordinates

Show relative coordinates in dialogs when used

Eack Annotation: Dialog Grids:

Do you want pin swaps to alter schematic connections? Edit on Double-Click only

(%) Newver [Always swap pin names)
O Always
Only if Fin Swap Group iz: () Pasitive  (3) Megative

Symbol Alternates

If the Copy selection in the Spreadsheet includes the Gate name where the Gate name is
the dternate Symboal, provided the Part Editor Gate definition has the alternate listed,
when the Paste of the selection is made, the Symbol Name will now switch to the
aternate Symbol Name.

|Gate [symbel

|®1‘nhol Pin |Pin Hame |Logic Hame |Pin Swap |Gate Swap|
I

n h|m|MJ'_“\X

Cell operation changes

Y ou can now use the Delete key in non-editing Part Editor grid cells where applicable. It
will work for asingle cell or arange of cells.

Check Pin Mappings

Within the Parts Editor thereisnow a Check Pin Mappings option on the
Tools menu. Thiswill report pinsthat have not been mapped to a gate or that
have been mapped more than once and is useful for Partswith large pin counts
such as FPGAs.
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CSV Import file format into Part Editor

The CSV import mechanism allows you to create Pin datafor Partsin an externd editor,
Microsoft Excel for example, and to import this datainto the Part. This may be beneficia
if there are many pinsor if the data needs to be manipulated first.

CSV filesare not Part specific, the data within one single CSV file can be applied to many
Partsin the Partslibrary.

In addition, for Import and Export of CSV files, aso see the next chapter on new
Schematic Options and FPGA support section.
Opening the CSV file

Once a Part has been initialy created in Pulsonix, open it and then run Import Pin Data
from the File menu.

From the Open dialog, select the file for import.
Qpen @

Look in: | g2 temp - G

&

My Recent
Documents

2
i)

Desktop

L.

My Dacurments

e
|
|

5
tdy Computer

‘;} File name: Part.cav hd
-2
My Metwork  Files of type: &)l Design Files v

The normal rules of importing files applies, you must not have the file open at the time
during import otherwise a ‘fail” message will be displayed.

File Format

The CSV file can contain any of the following Part editor headingsin any order: Pin
Name, Logic Name, Pin Swap, Net Name, Pin Type, Pin Networks and user defined
attributes. During import, the Pin Nameis matched with the corresponding data, this
means the Pin Name field is mandatory but it doesn’t have to be the first text entry in the
CSV file though.

Thefirg lineinthe CSV isignored asit is assumed to be a header. The Import option will
read the headersto give it its structure. The headers can bein any order but their values
must match the column titles in the Part editor. Column headers that don’t match the Part
editor titleswill be added as new Pin Attributes and the field entries added asthe per pin
values.
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Using two commas will provide you with an ‘empty’ column field on import if you wish
to miss out afield of data.

Aswith norma text in Pulsonix, doubling the barring character will display nameswith a
bar over the top of them.

If aPin Typeisdefined as No Connect, but the Net Name field is also defined, the Net
Name will beignored during input (the Pin Type will sill be added though).

If your CSV file contains an empty Pin Type field this will be defined as <Undefined> in
the Parts Editor. Y ou may also define the field especially as <Undefined> in the CSV file
if you wish to define a pin type for all the pins, to help identify the pin type field for
clarity.

Basic Example

Below isabasic example of the CSV input file:

Pi n Nane, Logi ¢ Nane
1,L0G CL
2,L0a C2
3, RESET

Complex Example

Below is an example of amore complex CSV input filg, this showsthe addition of the Pin
Order attribute field as well as Pin Swap, Net Name, Pin Type and Pin Network fid ds:

Pi n Nane, Logi ¢ Name, Pi n Swap, Net Nanme, Pin Type, Pi n Network, Pi n_Or der
1, I N1, 2, ADD1, Ground, PNN1, A

2, __IN, 2, ADD2, No Connect

3,IN2, 1

4,QUT, 1

7,,,G\D

14, VCC, , VCC

CSV Export Option

Y ou can aso export pin information to a CSV file using the Export Pin Data option from
the File menu.

Note: on Export, all Pin Typefieds shown in the Parts Editor as<Undefined> will be
output asthis valueinto the CSV file.

If your systemis set to automatically run CSV filesin Excel for example, once the CSV
file has been exported, it will show in your spreadshest:
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B Microsoft Excel - Pins.csv

E_I] File Edit Yew Insert Format Tools Dats  ‘Window Help  eDocPrinter- =PDF
AR = NN el o W = - N RS I N0 % 1 R ¢ o
: Aial 10 -| B T U=y |[E]= =% o w8
118 - b
e C | D | E EE
| 1 [Pin Mame Met Mame Fin Type Pin Metwark Logic Mame Pin Swap pin_order
12 il ADD1 Ground PN 1M1 2 A
L& | Mo Connect _IM 2
14 |3 <Undefined= 2 1
| 5 |4 <Undefined= ouT 1
| 6 |5 <Undefined=
|7 |6 <Undefined=
18 |7 Ground
|9 |8 <Undefined=
109 =Undefined=
1110 <Undefined=
112 |11 <Undefined=
113 12 <Undefined=
114 [13 <Undefined=
115 (14 WO <lndefined=
16
M 4 » H]\Pins/
Ready

At this point, you could edit the spreadsheet and re-import it back into the Part editor
overwriting the existing datain that Part.

FPGA Support in Pulsonix

Overview

Pulsonix includes additional featuresto aid the use of Field Programmable Gate Arrays
(FPGA) and theincreasing large pin counts associated with this type of device. Most of
the mgjor FPGA manufacturers provide their own tools for designing the logic and
performing the pin assignments necessary with an FPGA. Interface features are provided
that allow the integration of these tools and the information they generate directly in to the
Pulsonix system.

In phase I of this interface, Pulsonix will directly support formats for Altera’s Quartus II
devel opment system and the Xilinx ISE development system. Other system interfaces will
be devel oped based on demand. Please contact our technical support desk or your local
distributor if you would like to register your system. Pulsonix V5.0 will also write and
read Part Pin CSV format files, this generic format can aso be used in the FPGA
environment.

The FPGA interface is supplied as a standard interface within the Pul sonix environment
free of charge.

The flow of the process

FPGA pin assignment data generated by manufacturers' tools can be imported into a part
in the Pulsonix library. From there, it can be included with the part into the schematic and
propagated forwards to the PCB layout. Y ou can a so start from within the Pulsonix Part
editor and export the Part pin datato a CSV format file for use with the FPGA tooal.

In paralle, you can devel op your FPGA internal functionaity using the Alteraand Xilinx
devel opment tools. Once completed, or even part completed, write out an ASCII file.
Changes to the FPGA pin out can be quickly reloaded into Pulsonix reducing the need for
error prone manual editing.
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Reports about pin swaps performed in the Pulsonix PCB will include additional FPGA
information to assst with the process of updating the corresponding pin assignmentsin
the FPGA design system.

Multiple FPGA implementations may be retained as separate Partsin the Pulsonix library.

The Pulsonix Part used in the design is then replaced using the new pin mappings to
complete the process. This can be an iterative process and run multiple timesto
completion of the finished FPGA device.

Importing FPGA Pin Data
FPGA pininformation isread into a Pulsonix Part using the Import Pin Data option.

As some FPGA manufacturers provide pin ass gnments output suitable for loadinginto a
spreadsheet, an dternative to using the Import Pin Data option is to use the copy and paste
facilitiesin the Part Editor to manually construct the FPGA pin data. If this method is
used, isit important to remember to check the FPGA setting on the Part to take advantage
of the additional FPGA features provide by Pulsonix.

The Part to gate pin mappings may be checked by using the Check Pin M appings option.

FPGA Pin Data Formats Supported

Altera PIN file format

The Altera Quartus |1 software will automatically generate aPIN file as Part of the FPGA
design process. The PIN fileisan ASCII text file which contains pin assignments and
other pin information for an FPGA design.

Importing a AlteraPIN file will assign the Pin Name/Usage values from the file to the

L ogic Namefidds of the Pulsonix Part pins by mapping the Location values from the file
to the Pulsonix Part pins' Pin Namefields. All other fieldsinthe PIN file are currently
ignored.

Xilinx PAD file format

A PAD file can be generated by the Xilinx ISE software as part of the FPGA design
process. It isan ASCII file containing the 1/0 pad assignments and other properties.

Importing a Xilinx PAD file will assign the Pin Name values from the file to the L ogic
Name fidds of the Pulsonix Part pins by mapping the Pin Number values from the fileto
the Pulsonix Part pins' Pin Name fields. All other fieldsin the PAD file are currently
ignored.

CSV file format

It isalso possible to import (and export) Part pin datain standard CSV format. If the CSV
includes the Logic Name field the Part will be set as a FPGA.

Other formats

Thelist of formats supported by Pulsonix is constantly being extended. If you have a
format which is not currently supported, please contact our technical support desk to
check if the format is under development or now available.
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FPGA Pin Names as Pulsonix Logic Names

Once loaded as Logic Name val ues attached to the pins on a Pulsonix Part, the FPGA pin
names can be used as an aid to making the correct connectionsin the schematic and laying
out the PCB.

When you add a component using the Part to a schematic (or PCB) you can choose to
display the Logic Name in the design as an attribute a ongside the pin. If you prefer, you
can choose to show the Logic Name as Part of the tooltip information displayed when you
hover the cursor over the pin. The Logic Name is also shown in the Properties dialog for
the component pin.

Additional FPGA specific behaviour

A part that is marked as an FPGA will trigger the following additional FPGA specific
behaviour:

Reloading revised Pin Data into a FPGA Part

A second and subsequent import of the FPGA pin datawill not simply add the FPGA pin
names to the Pulsonix Logic Name fields again in the same manner as the origina import.
Rather, where possible, it will switch the Pulsonix pin name values, e.g. "A3", mapped to
the Pulsonix symboal pins by comparing the FPGA pin namesin the revised pin data file
againgt the previous set of FPGA pin names held in the Logic Name fields of the Pulsonix
part. This means that the logic representation in the schematic symbol can remain constant
even though the pin out for the FPGA has changed. Only FPGA pin names that are unique
will switched in this way, those that are common to multiple Pulsonix pins will be loaded
using the same method as the origind import.

Reloading a revised FPGA Part into a design

Pin out modifications loaded into an FPGA part must be subsequently applied to the
schematic into which a component using the part has be loaded. This can be done using
Reload from Library or Replace Part (depending on whether a new version of the
Pulsonix part was created for the revised FPGA). A component that uses an FPGA part
will be recognised as such and treated differently when mapping the pins (and their
connected nets) to the revised Part.

Normally a pin that i s connected to a net is mapped to the new part using the Pulsonix pin
name. For FPGA parts, the net pin will be mapped to the new part using the FPGA pin
name, i.e. the Logic Name field on the Pulsonix part pin, thusif the FPGA pin out has
changed on the new part although the schematic symbal representation remains constant,
the net connectivity will change accordingly. For example, if the pin IC1.A3 (Logic
Name:1O_L16P_2) is connected to net 0B, after the Reload the pin IC1.A5 (Logic
Name:1O_L16P_2) could be connected to net IOB, with the Logic Name 10_L 16P
remaining the constant factor.

The connectivity changes caused by the FPGA Part Rel oad/Replace in the schematic will
be propagated to the PCB layout as normal by the Synchr onise Design command.

It is also necessary to Rel oad/Replace the FPGA part in the PCB design so the revised
FPGA pin out isreflected on the component pads. However, unlike in the Schematic, the
Rel oad/Repl ace will map net pinsin the norma manner as the connectivity changes have
already been applied via Synchronise.
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The sequence of Import Pin Data, Part Reload/Replace, and Synchr onise may be
repeated as many times as there are revisions of the FPGA design.
Additional Pin Swap information for a FPGA Part

During PCB layout some pin swaps may occur. The Pulsonix Back Annotation report
shows what pin swaps have been made. For an FPGA part, thiswill additionally show the
pin Logic Name representing the FPGA pin name as a guide to making the equivalent
change inthe FPGA design system.

eg.
Swap Pad I Cl.A3 (10 L16P 2) and ICL. A5 (10 L39P 3)

Technology Changes

Delete Unused command

Thereisanew check box in Technology diaog to Delete Unused styles from the page.

Available on Pads, Tracks, Text, Line, Hatch styles, Net Names, Net Classes, Pin
Networks, Layer Spans, Layer Classes, Materials, Attributes and Groups pages.

B Technology - Styles - Pad Styles g|

£ Styles
& Pad Styles Hame | Layer Shape Width Length Drill Hole New. ..

Track Styles Rl Pacistylet Found 320 -
Line Styles ' |PadStyle2 Oval 0.0 1100 320
Text Styles PadStylesd Srjuare 500 35.0
Hatch Styles Padztyled Found 70.0 420

&3 Rules PadStyles Raund 1250 500
Sparing Rules | |via Round 40.0 24.0
Design Rules
DFMIDFT Rules

Design Rules Page

In Version 5.0, anew tab has been added to the Technology dialog. Design Rules
contains some new rules and takes some existing functionality to declutter other pages of
the Technol ogy.
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I Technology [] - Rules - Design Rules

i3 Styles Minimurm Pad Land Bond Wwire Length:
Pad Styles @ Radius Dift 013
Track Styles SO P SIGCE 2 Mirirnumm: -
Line Styles (O Radius Percentage
Text Styles © Absolte drea (G
Hatch Styles
23 Rules . : ;
Spacing Rules [ie Pad Space Covill ta Dvill Space
g Design Rules Mirimum: |0.25 Mitimnuirn;
DFMDFT Rules [ &llow Coincident Holes
Differential Pairs
{23 Nets Components
Met Mames
Met Classes Component to Component Space Component to Board Space
Pin Metworks Minirum; | 0.00 Optimum:
=4 Lavers :
Optirurn: | 0.00
Layers
Layer Spans
Layer Classes .
Makerials Testpaints
CAM Plaoks Testpoint to Component S pace Testpoint Grid
Crill Sizes Minimum: 1,27 x® N
gttnbute blames Optimum: — |0.00 S
roups
. . Origin:
Testpoint Land Size
i
Min T estpairt Court Testpoint Centre Space
Aftribute: | Min_TP_Count - Mirirmum:

Moved Features
Testpoint Grid has been moved from DFM/DFT Rules page.

All other rules on this page (other than the new ones) have been moved here from the
Spacing Rules page.

Die Pad Space — used when using the Chip Packaging Toolkit option. Thisis only
available in the footprint editor and defines the minimum distance between die pads.
New Features

Testpoint to Component Space — used when testpoints are added to the design.
Testpoint Land Size — used when testpoints are added to the design.

Min Testpoint Count - new rule, used in Testpoint analysis; see later in this section
under Testpoint Analysis.

Testpoint Centre Space— new rule, used in Testpoint analysis; see later in this section
under Testpoint Analysis.



Pulsonix V5.0 Update 33

Spacing Rules Page

New Features

Use Board Centreline has been added. When checked, it is used to ignore the real width
of all board outlines. Checking would then be done up to the centreline of the board
outline shape.

8 Technology - Rules - Spacing Rules

DFM/DFT Rules Page

23 styles
Pad Styles
Track Styles
Line Styles
Text Skyles
Hatch Styles
&3 Rules
Spacing Rules
Design Rules
DFM{DFT Rules
Differential Pairs
25 Meks
Met Mames
Met Classes
Pin Networks
=4 Layers
Layers
Layer Spans
Layer Classes
Materials
AM Plaks

New Features

Desigr
Track Pad Via Testpoi
Design
Track 100 10.0 100 100
Pad 100 100 100 100
Wia 100 100 100 100
Testpairt 100 100 100 100
hounting Hole | 10.0 100 100 100
Copper 100 10.0 100 100
Text 100 100 100 100
Board 100 100 100 100
mp e [ Use Board Centreline
(® Design

Min Probe Count per Net — used in Testpoint analysis; see later in this section under
Testpoint Analysis.

Probe On - used in Testpoint andysis; seelater in this section under Testpoint Analysis.

M Technology - Rules - DEM/DET Rules

23 styles
Pad Styles
Track Styles
Line Styles
Text Styles
Hatch Styles
3 Rules
Spacing Rules
Design Rules
DFM{DFT Rules
Differential Pairs

5 Mets

Met Mames

Fiule Level

(® Design () Net Class

Test Pointz

Min Probe Count per Met:

Frobe On:

Through Hole ‘as
Surface Mount
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Layers Page — Usually Plotted Option

In the Technology under L ayer s, the new Usually Plotted check box under Plotting
definesif the current layer would normally be plotted, if you uncheck this option, aplot
will not be generated for thislayer, or appear in the list of layersrequiring aplot. It dso
will not appear inthe Layer Stack Preview. It does not prevent you from manually
creating aplot.

matena: | MW

Thickness: Embedding:

Flotting:
Usually Plotted

r 1 r 1

Thermal Rules - Orthogonal Spokes

When the Orthogonal Spokes check box is checked it causes spokes to be orthogonal to
the pad shape. This has no effect on round pads, on cther shapes the spokes take the
shortest distance across the gap from the same point where the angled spoke would have
started. When unchecked, the spokes simply follow the line from the pad centre

s e
et Classes Therrnal Rules
Pin Metworks
23 Layers <Default: v
Lavers
Layer Spans ‘ Thermal Pad £v3 |
Layer Classes |solation Gap:
Materials
CAM Plots Spoke Style: 813
Drill Sizes ‘(Thermal FRelief Spokes> v|
Attribute Mames
Groups First Spoke Angle:
Mumber Of Spokes:
inimum Spokes
Orthogonal Spokes: (.|

The pads will be displayed like this:

‘Normal’ spokes Orthogonal Spokes
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Design Revision Analyser

The Design Revision Analyser is used to compare two 'versions' of the same design to
check for significant differences or changes between them. It can be used for exampleto
help you identify what might have been changed between two revisions of a board when
the original revision has been signed off for EMC purposes.

Design Revision Analysis @

Design To Compare 'With
Ci\Designst24468h, pch w | [ B

Repork
Components []wirite Report in HTML Format
Mets Wiew Report On Completion
Design level items

Repart Logical Changes
Report Physical Changes
Detailed List of Changes [

Ok ][ Caniel ]

Y our current open document revision is known asthe 'Master'. With this document
(Schematic or PCB) open, choose the Design Revision Analyser option from the Tools
menu.

Y ou then need to sdl ect the second document, the one to compare against. This is known
in the report as the 'Other' document.

Choose from the options on the dia og to specify what checks should be done, and how
you want the report to appear.

Component Logical Changes

This checks for components being added, deleted or renamed, and component values
being added, deleted or modified, in the same way that the Synchr onise Designs option
does when comparing a PCB against its corresponding Schematic.

Net Logical Changes

Checks for nets (and net 'nodes’) being added, deleted or renamed, in the same way that
Synchr onise Designs does when comparing a PCB againg its corresponding Schemeatic.

Component Physical Changes

Checks for corresponding components being moved, rotated, flipped, or having a different
footprint or padsin different locations, or pads with different styles.

Net Physical Changes

Checks for changesin total track length, track segment positions and width changes, tota
copper area, copper segment paositions and width changes, via positions, vialayer spans,
viagyles.

Design Level Physical Changes

Checks for changesto the total area of boards, the 'segments' of all boards, the area and
segments of design level (not net) copper, and free pad positions, layers and styles.
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The Report Output

Withthe HTML Format check box ticked, the report is generated asan HTML (web
page) file, which should then open automatically in your default web browser if you also
have the View Report check box ticked. This HTML report includes links between the
sections to make it easy for you to navigate up and down the report.

Withthe HTML Format check box unchecked, the report is written asaplain text filein
the normal way that other reports are written. Thiswill open in the application that is
assigned on your computer to handle text files.

Dynamic Attribute Value Substitution

The attribute substitution capability has been extended to alow dynamic attribute value
substitution based on the value of ancther atribute. A 'nested attribute substitution value
can now beindicated by adding an extra 'Attribute Substitution Character’, e.g. %%%
rather than the usua %%.

This can be useful for achieving attribute switching based on the vaue of another attribute
such as the built-in <Current Variant>.

For example, in adesign that is defined to have two variants; USA and EUROPE, the
following design level attributes could be defined:

USA_Stock No="USA-1234"
EUROPE_Stock_No="EUR-1234"
Variant_Stock No="%%%%%<Current Variant>%%% _Stock No%%"

Then, if the Variant_Stock_No attribute is displayed in the design, it would show the
appropriate stock number vaue for which ever variant was currently active at that time. In
the example bel ow, the USA variant is shown and the values from the USA_Stock_No

value plugged in.
Variant _Stock _No=USA-1234

Properties: PCB Design - Attributes

Eur-1234
USA-1234

Attributes | Associated Parts

[#]¥ariant_Stock_Ma=%%%%3 Current Variants %3 Mew...
Europe_Stock_Mo=Eur-1234

US4_Stock_Mo=l54-1234
Mpdthor=>%%%%%PLM_PREFIX%%%<Design £
[C]PLM_<DESIGM AUTHOR>=Bob

Attribute Substitution check box

On dl edit attribute value dial ogs, thereis now a Substitute Attribute... button. Use this
to pick from alist of attribute names the attribute you want to substitute into the attribute
value being edited. This prevents you needing to remember the substitution character. The
substituted string will be pasted and therefore will replace any text aready selected in the
value being edited.
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Mame: | Comp_Mame

Walue: |Name S °A%Component Namei}?{

Substitute Attribute...

Cancel ]

Substitute Component Attribute Into Text

X

———— s,
Attribute Mame{ < Component NameD
———————

Lo J |

Ok ] [ Cancel ]

This can be used for Text Callouts for example.

Environment Variables in Paths

Y ou can now use environment variablesin pathsin the folders dialog for use with the
Library, Technology, etc. paths. This means that by switching environment variable
values, you can switch all or some pathsin one easy step.

Adding Environment Variables

Before being able to use environment variablesin Pulsonix you will need to define them
first. To do this you will need to edit the environment variables in the Control Panel.

From the Control Panel, Systems page, click on the Advanced tab. Select the

Environment Variables button. This page displays user variables and system ones. You
should add local user variables.

& i
Address G‘ Control Panel

& =

Accessibility  Add Hardware

Options
A .
[ =
Fonts (Game
Controllers

4 &

Power Options  Printers and

Faxes

System Restore I Automatic Updates |

General | ComputerMame | Haidware (l Advanced

“Y'ou must be logged on as an Administrator to make most of these changes.
Performance

Wisual effects, processor scheduling, memorny usage, and vitual memary User variables for bob

Variable: Walue
Settings . 5 .
Project_a Y\ Server|Projects\Project_a
TEMP CiiDocuments and Settings\bob.MAIMIL. ..
User Profiles THMP

2\ Documents and Settings\bob MAIMIL, .,
Desktop settings related to your logon

Eit | [ Dekte ]

Startup and Recovery W New User Variable
System startup, spstem failure, and debugging information

Variable
CLASsPaTH| Yariable name: |Pru]ect_B ‘
P :
omsSpec
FP_MO_Hod ‘“ariable value: |\\Server\Pro]ects\Pro]ectj ‘
- - MUMBER_Of
[ Environment Yariables D‘[ Error Reparting s
[ Mew I J [ Delete |

Use the Add button to add a new Variable name and value. The variable name will be

the name used in Pul sonix to change the environment, the value will be the path for that
environment.

Click the OK button to add the variable. If you wish to edit it, select the nameinthelist
and click the Edit button.
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Using Environment Variables in Pulsonix

In the Folder sdiaog in Pulsonix, choose the folder type to change and click the New or
Edit button. Type in the name of the environment variable. Usethe % character to delimit
the variable, for example: %Project_ A%/Colours

Folders - Colour Files

General
Design Backups Folders and Search Order:
CAM/Plok *Project_aAZ%/Colowrs
Reports
Libraries
Technolagy Files
Prafile Files
Faormat Files
Schematic Blocks
g Colour Files

Switch file locations using environment variabl es, this can be done using the Control
Pand or by using system scripts or batch files. If different |ocations use different servers
or paths, this customisation can be achieved by changing one or more Windows
environment variables, for example "ECAD_SERV" and "ECAD_ROOT". All Pulsonix
paths or filenames are able to store and resol ve such variables. These variables could
contain UNC paths to avoid the use of fixed drive letters.

CAM Plot Changes

Scale Combined Plots

Y ou can now scale each part of a combined plot relatively. Previoudy thiswas fixed so
that the ‘master’ plot had the scale factor applied. The plot scale is relative to the ‘main’
plot scale and not relative to it’s own true size.

CAM Plot Wizard - Editing Plot ‘Top Electrical

Start - q q
W st Specify if this part of the plot is offset
M Frocess
W Output “rou can offset this plot from the main plot by specifying an offset here.
M Offset
- Finish Offset: % 0.0 | v [oo |

Mirror: ] [Felative to main plot)

Scale:

Once the combined plot has been scaled, the main CAM Plot tab page will show the scae
in the cell under the main plot scale. Thisis only shown when plot scaleisnot 1.

Ml Generate Plot - CAM Plots

Plat Preview| CaM Plots |PIOtSettings Ll Sizes

|Name Enabled |Device Type |Process |Sca|e |Rota
Top Gerber Layer Top 1.000 Auto
Layer Documentation 0.50
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CAM Plot to named Windows Printer

In the plot wizard you can specify a specific printer to use by selecting the Printer Name:
from the drop down list. By leaving the list set to <Default Printer> it will usethe printer
currently selected in the Setup dialog. Y ou are warned if the selected printer is not

available when you print.

B Design Position MName: Top Electrical
M- Finish Output Ta: Windows i
Frinter Mame: v

:Default Printer:

Apple Lazers/riter Plug v38.0
Apple Lazer/riter Pro 810
eDocPrinter PDF Pro
EPSOM Stylus Photo F300 Series
Microzoft Dffice Document Image 'Wiker
POF-+Change Lite 3.0

YhmnaunitivishHP Laserl et P2015 Series PCL Se
HEw T Cancel T 1 Help

On the CAM Plot tab of didog, the Windows printer name is shown next to the Windows
printer, like Windows (Apple LaserWriter Plus 810) or Windows (eDocPrinter PDF Pro)

for example so you can see which oneis selected.

Ml Generate Plot - CAM Plots

Plot Preview | GAM Plots | Plot Settings | Dril Sizes

Hame |Enabled |Device Type Process
Top Gerher Laver Top
Layer Doc

Bottom Windowes{Apple Lasenriter Plus w38.0) Laver Bott
Top Sil Windows(Apple LasertAiriter Pro 5100 Layer Bott

The settings for the Windows printers are taken from the Windows setup page on the
Plot Settingstab.

Controls in Combined Plot

Y ou can now independently specify the style and variant on acombined plot. So, for
example, you could plot the sheet outlinein artwork, but the design as outline on the

same plot.

Formats Option to Named Folder

In the Cam Plot Wizard under Process Type page, the old I nsert Output I nto Plot
Report check box has been replaced with aOutput L ocation list box containing three

options:
CAM PlotsFolder
Insert Into Plot Report

Reports Folder
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This alows you greater flexibility when running report files from the CAM Plot option. It
also allows you to append reports into the main CAM Plot report so that you have one
singlereport.

The Reportsfolder isthe new option allowing the format file plot output to be saved with
the other reports. Note, it will dways take the plot name (not the format file name).

CAM Plot Wizard - New Plot 3
W Start A
Choose a name for this plot and choose the type of
M Process output
Cutput Define the name which will be uzed ta identify this plot in dialogs and reports.
. Alzo choose the type of output,
Size
Dresign Pasition e |PCB ficaat |
Mghitish Dutput To: |F0rmat File v|
Format File: |F'EIB Specification Sheetrff [in "C:A. AFormat

Example for generating a PCE 5 pecification
HTML zheet. Meeds zome design lewvel
attributes to be added to the PCE design.

Céh Plots Folder
Inzert Into Plat Report
Feports Folder

New Warning if Electrical Layer is not plotted

On entry to the CAM Plot diaog, it now warnsyou if an eectrica layer isnot being

plotted at al. Thisisawarning if the electrical layer is flagged in the Technology Layers
dialog as Not Usually Plotted.

I Warnings r5__<|
Electrical layer 'Top' is not plotted. oK,
Electrical layer 'Ground' is not plotted.

Electrical layer 'Power' is not platted.
Wwharnings OnA0F ..

Once inthe CAM Plot didog, aplot can still be generated using the CAM Plot Wizard.
If the option is exited and re-entered, the warning for this layer will no longer be
displayed.
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Exclude Items By Named Group

Report Maker

In the CAM Plot Wizard, you can now exclude items by named group.

Exclude Items from Plot @

Chaoose from: MOT to be PLOTTED
Copper ~ Attribute: <Pin Mame:
Dimenszion Area
D oe-Shape Connection

roup: Groupd
roup: Group2
e H e
Pad
Teut
Teut Callout
Track

Via

e v

New/Changed Commands

List of Boards

Used on a PCB Design, thislists each board in the design. For each board you can report
the following:

Area
Extents

Is Circle—thisis anew command and alows you to test for the shape being acircle. It
reports avaue of True or False, you can then test this condition using the | F command.
For example, if the board isacircle (True), report the Circle Radius.

Is Sdlected — thisreports True or Fase depending on whether aboard is selected in the
design or not, you can test this condition using the | F command.

Length —this givesthe tota length of the perimeter centre line around the board

List of Segments
This new command lists each segment of the board.

Is Arc - If writing out a shape segment that is an arc, this can test the arc condition and
reports True or False. You can then test this condition and report the segment differently,
output the arc centre for example.

Start Position
End Position

Arc Angle - when testing | s Arc for example, you can then use Arc Angle, Centre or
Radiusinstead of the Start and End positions as alternatives.

Arc Centre
Arc Radius
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Is Arc Clockwise — The command reports True or False (True meansthearcis
clockwise). On the response of the this test, you can run a command, Text: Clockwise or
Counter-Clockwise for example.

Line Angle - Thisreports the angle of the end points relative to the start point of the
segment. In the example below, the angle reported for this particular segment would be
270 (degrees).

/\ Start
N

End

Length - this reports the length of the segment (if it is on an arc, the distance around the
arc).

Is Sdlected — thisreports True or Fa se depending on whether a segment is selected in the
design or not, you can test this condition using the | F command.
List of Cutouts

List of Cutoutsworksthrough each board cutout within the current board (including
specia board cutouts, defined as areas). For each cutout, you can report the following:

Area

IsCircle— Aswith List of Boards, thisisanew command and allows you to test for the
shape being acircle. It reports avalue of True or False, you can then test this condition
using the IF command. For example, if the board isacircle (True), report the Circle
Radius.

Is Selected — thisreports True or Fa se depending on whether a cutout is selected in the
design or not, you can test this condition using the | F command.

L ength —thisreports the length of the perimeter centre line of the cutout.

Plated Through — Area Cutouts can be plated, this command will report a True or False
status, you can then test this condition using the | F command.

List of Segments— A new command, see above.

List of Attributes

List of Attributesis now available for Boards. Y ou can report the Attribute Name,
Value, X Coord, Y Coord and (X, Y) coordinates.

List of Drill Holes

List of Drill Holesisused in List of Drill Sizesto report the position of each hole of that
size. Within thislist you can report the following:
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Drill Diameter

Drill Shape— Thiswill report Round unless a specia drill hole shape has been used.
Position

Length - only used for specia drill holes where ahole lengthis required.

List of Segments - as above, use “IF Drill Size| Drill Diameter Is Equal To Specid” to
spin through the drill shape and output the individual segments.

Type

Typeisnow available on List of Testpoints. The report results are part, doc symbal,
star point, pad, mounting hole, via, component pad, component mounting hole and
component via.

Units Name

Units Name reports the name of the current coordinate units.

Selection

The new Selection command allows you to select itemsin the design. This has sub-
commands for Select Item, Desdect Item, Desdlect All, Sdect Item If Visible and
Desdlect Item If Visible Useful for difficult selection situations, for example to select all
components on side top with a certain attribute. Inserted reportsin the design ignore the
select command.

Is Selected

Is Sdlected can now be used on selected netsin the design. This allows you to report
details of the selected nets.

Changed Functionality:

Variables— The Variables dialog now has M ultiply By and Divide By aswell as
increment and decrement as possible actions available.

¥ ANALIS RS UTOITIEYEL LS TERL LN

“ariable Action:

O SetWalue To: Fired Yalue:
O Increment Yalus By: [ Field Conten
() Decrement Valug By:

® v;

() Divide Value By:

i R T PR I
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Pin Count Report

A new Pin Count report is supplied. This provides you with details of the number of pins,
testpoints, etc. and in particular, reports the pin limit and how close the design isto that
limit.

Conponent count 139

Conmponent Pad count 509

Desi gn Pad count 916

Pin Limt Count 1425

Unlinmted PCB Pin Limt

Notes Field for Error Markers
ThereisaNotes field which can be edited in the Properties of an error.

Properties: Error - Error g|

Emor | Text Style

B oard to Component Ermror [B-Cm)
C15 - Outside of Board

Maotes: | Approved ermrar by B

Gap: 0.0 Locked
Item in Error
Type: Board

Thisis especially useful for reporting a decision for locking an error marker when signing
off adesign with errors till init for example. The Notes field isavailable in both
Schematic and PCB designs.

These notes can be reported in the Report Maker using the Notes command on List Of
Errors.

Arc Radius/Diameter Improvements

A new command, Enter Diameter is available whenever editing acircle, arc or fillet.

Cancel Edit Mitre

Defaulk Mitre Size
Enter Radius...

Enter Diameter ..

Curved Mitre

Change Grid 3

When editing aMitre or Fillet you can now type the exact radius or diameter (for fillets)
using Enter Radius and Enter Diameter. Thisis available on all modes of this type.
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Properties of Circle & Arc

Properties of asdected Circle or Arc segment will aso now show the circle Diameter

next to the Radius.

Properties: Doc Shape - Segment

Segment | Shape | Line Style | Doc Shape Attibutes

Clockwise Arc
Length: [17.75 Width:  |[0.20
Start: 429.42 503.71
End: 431.50 515.48
Angle: | 1695+
Radius: |6.00 Diameter: | 12.00
Centre: | 431.00 509.50
(0]8 ] [ Cancel ]

X

New Cost Option

Access for Product Lifecycle Management (PLM) Systems

Feature Overview

Pulsonix V5.0 introduces the Pulsonix PLM product interface. The license enables PLM
systems to communicate with Pulsonix using an interface mechanism and proprietary
commands within the Pulsonix environment.

Theinitid release phase will include support for to the I ntegrate PLM interface system.

Future product releases will include additional systems support on request. If you
currently have a PLM and wish to interface to Pulsonix, please contact our technical
support desk or your local distributor.
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Chapter 3. Schematic Options

Connector Gate Swaps

Y ou can now perform a gate swap on a connector. You can already do pin swap, but this
does not let you swap pins between components.

For connectors in the Part Editor, on the Details page, you can now set Gates to be
swappable using the Allow Gate Swap check box..

2510-5002

Part Name: |2510-5002

| A Connector

Description: |Hdr Male bount 90 |

Part Farnily: |

Fin Count: | 10

| [ Change... ] [#] &llows Gate Swap

Footprints: | 3AHI0-10

VH Choose... ]

Sem Symbol | CONN

VH Choose... ]

Pin Logic Tooltips

Within the Options diaog and I nter action, thereis an additional tooltip switch for
showing the Pin L ogic name on selected component pins.

Options - Interaction

Display

Edit Connection
Edit Shape

File: Extensions
Find

General
Interaction
Cnline ERC
‘Warnings

Select Toaltips On Design ltems
Show Tooltips
Name
Fin Logic

Tooltip Attribute

Frame Select
Select If Completely Framed
Al Drag Does Frame Select

[#] Met

[ Miriimurn Fick Tolerance
[Dirag Along Shape Selects Path faste
Betwesn 2 Points

Rotation Step:  [45.0

Power & Ground Pins

Autn Connect | Alwaus v

Cross Probe
[ Bring Probed Design To Front

The Logic: name is shown on the tooltip when the cursor is hovered over the pin.

Pin: U1.14

Logic: SEGA
Met: $20

—SEGB
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New Line in Net Pages Attribute

For additional formatting of the Net Pages Attribute, from within the Design Settings
dialog and Naming, you can now set the Newline After parameter to a value greater than
0. This gives anew line after that number of pages (specified in thevalue), i.e. 3 will give
you a new line after Pagel,Page2,Page3 and then after Page4,Page5,Pageb.

General
Coordinate System

s ]

|%] Mames Unique Across Design

Local Mamne Prefis: Companent N

Display G
Owner-Met Separator:
Gate Separ.
Dizplay C
Met Pages Attribute [ Display
. Caonnectar |
Prefix: Separatar:
Separator:
Mewline After: 0 Part Hames
] Shaw Current Page B:géa-"' O
0 S_how FPage Mumber
[inztead of Mame)
[ ]S ] [ Cancel ]

Alternate Symbols for Connector Pins

Connector Parts can now have alternative symbols defined for them, similar to gatesin

normal Parts.

The alternative symbols can be selected using the Next Symbol option from the context
menu when using the Insert Connector Pin option. Y ou can also select any alternative
symbols using Proper ties of the connector once added to the design.

o

PL 1.1
2310

Selection of Buses

=K

B

Cancel Insert Connectar Pin
Exit This Mode
Finish Here

Type Coordinate. .. =

Change angle To 3
Raokate By 90 R
Rotate One Step alt+R
Mirrar |

Mext Symbal

Ak Whald Rlan

Shift-select will now expand to select al connected buses.
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Mark Net on a Closed Bus

Y ou can now use the Mark Net option on aclosed bus. When the bus is selected you will
be prompted to select which net to mark using the Choose Bus Net dia og.

ADDI@-9]

Choose Bus Net

Hame: |B

”~

w

[ Ok ] [ Cancel ]

Multiple Symbol Representations in Parts
Y ou can now have multiple Symbol Representationsin Parts.

A Part Representation is a set of gates which can be added to a schematic. A Part can have
more than one representation. For example, apack of four gates could be represented by a
singletop level symbol, or as four individual gates. Each representation isindependent of
the others. There is no cross checking, so representations do not have to conform to a
hierarchical structure, dthough thisislikely to be the case. The first representation is the
default, used when a component is first added to a schematic.

Adding Part Representations

From within the Part Editor, add your normal Symbol(s) to the Part.

¥ Pulsonix - [Part: C:\Program Files\Pulsonix50WserLibraries\Comp. pal: Multiple Rep Example]
@3 Ole Edt View Insert Jetup  Tools Window Help

Multi ple Rep Example

-8x
D=HE o RERADE O ®]&L
o [Gate [symbol_[symbol Pin [Pin tame Logic Hame [Pin Swap[Gate Swap| . .
= Symboll 1 T 0 5 — —
2 0 2] R
3 0
i 0 3 e
i by A |1t
5 ]
7 o =R | 1=
s ° & 13
& : i ] 13
0 0 il |14
1 ]
2 o Ut
[
0

U1

0000000
5 8

14 13 12 11 1@

)]
1z 3 4 5
00000

(o I3
Q

144 » p o Details Parts and Aftributes Pins ) Gates / Assoc Parts

I High speed design | [BHlPcb? *-, 38 Multiple Rep Example| = x

For Help, press F1

Select the Gate to add the representation to.
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From the I nsert menu select Representation.

2 Pulsonix - [Part: C:\Program Files\Pulsonix\Userl
‘m@mmn File

Edit  Wiew | Insert | Setup Tools  window  He

i Lsn1| Part _’\% §

@ Representation. .. |ﬁ

@ [ Symbl 50 Gate...

oy Atkribute Shift+&

= 531]1'1 Associated Part, .

5 S
A ‘blank’ Representation is added to the Part. At the sametime, the Insert Gatesdialogis
also displayed.
||Gate Symbol Symbol Pin |Pin Hame |Logic Hame [Pin Swap |Gate Swap
||Representa 1

Symball u]

Insert Gate(s)

Library: | (Al Libraries] v [ A ]

Sembal;

Representa 2

28NS {Generic) =)
2MAMD {Genernich

2MANDPSH {Generich

2MOR {Generich

20R {Generict 2

TFANOD T2 rmrin 1

Add: Gate[s] uzing selected symbol

Search By Pin Count
Fin Count: |3 = Apply

-

[ =S

Cancel

Added: 0
Fins Left: 11

From the diaog, select the Symbol: (2AND name or whatever yours is) and the number
of gates you require and click the Add: button.

The Representation now shows the four ‘internal” gates of the main symbol.
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Gate Symbol Symbol Pin (Pin Hame |Logic Hame [Pin Swap |Gate Swap
Representa 1
a Symball 1 1 1] 1]
2 2 1)
3 3 1]
4 4 1)
5 5 1]
5] 5] 1)
7 7 1]
g g 1)
9 1]
10 10 1)
11 11 1]
12 12 1)
13 13 1]
14 14 1)
1 0 0
2 1]
3 1)
4 1] 0
5 1)
g 1]
7 i i
g 1]
k) 1)
10 a 0
11 1)
12 a

Using Parts with Multiple Representations

When adding to the design, you can usethe I nsert Compon
aternative representation of the Part.

ent diaog to select the

Insert Component |§|
Laonk [k |E0mp.pal [in "C:vProgram Files\Pulzonivnb0\U serLibraries"] v| L Add J
wihich Parts:
Cancel
Matched: 2 of 2 [ Inehude Connectors
Part: |Multiple Fep Example v | Pins:
Desc: | | Famil_l,l:| |
Footprint| DIP14 v| Rep v|

Preview [ ] Schematic & PCE

button on the context menu for a sel ected Component.

[T} Reload From Library...
% Replace Part...

Mext Symbol

E@ Mexk Part Representation
F3f Edit Part In Library...
;ﬁﬁ Edit: Symbol In Library. ..
P Move boBin

Add Page Link

[ N SRR e

1

Symbol: | Symball 2 Add to Comp Bin ]
MHumber of Copies:

Once added, you can change the Representation using the Next Part Representation
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Y ou can dso change the Repr esentation using the Properties dialog.

Bart: Multiple Rep Example
[ Description:
[ Part Family:

] Eootprint: Usze Default Foatprint

[ Symbal: Symbaoll ~

Fepresentation: hd

Pin Marnes lz

]

New Cost Options

DxDesigner Import

Pulsonix V5.0 introduces the import filter cost option for the Mentor DxDesigner format
of Schematic designs and Schematic Symbols and Parts libraries.

Thisisavailable as a cost option on alicense. Please contact your local sales office for
more information.

Other variants of the DxDesigner format are also available for import, for exampl e, the
older ViewLogic ViewDraw.

Import Designs

Use the File menu and Open dialog to import Schematic Designs. To import DxDesigner
format files, you must open the sub-folder \sch and select the top level design filewith
thefile extension .1 Note: the Data Transfer Wizard cannot be used to import designs of
this type.

Y ou are presented with the Import dia og confirming the format selected. Type the
Design name if you wish to change the one presented. Under norma circumstances, the
Technology file name will not be required.

Check the Translate as True Type Fonts box if you wish to import the DxDesigner fonts
as True Type fonts. You are dso able to rescale the fonts during import if required using
the Scale box (during import only and not afterwardsin the design). Click OK to proceed.

DxDesigner Scm Design @

Design: Seml

Technology: | Default fwhite].stf [in "C:\Program F...\Technalog %
Tranglate as True Type Fonts
Arial | Scale [1.000000

[ 0k ] [ Cancel
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Importing Libraries

The Pulsonix DxDesigner Import option is looking for the.1 file extension when it
imports Schematic symbols. Under the normal file structure of DxDesigner files, the
symbals are stored in the \sym folder.

Usethe Import button on the Library Manager dialog to import the schematic symbols.

The same schematic symboal file is used when creating Parts. The symbals or the
schematic designs do not contain footprint information, this would need to be added from
a separate source.

Zuken System Designer SCM Import

Pulsonix V5.0 introduces the import filter cost option for the Zuken System Designer
format of Schematic designs and Schematic Symbols and Partslibraries. The Zuken SD
EDIF format should be exported from System Designer for import into Pulsonix. The
normal Pulsonix import mechanisms of Open and the File Transfer Wizard are used.

Thisisavailable as a cost option on alicense. Please contact your local sales office for
more information.

Import Designs

Use either the Data Transfer Wizard or the File menu and Open dia og to import
schematic designs. To import System Designer format files, you must open the design
fileswith thefile extension .eds

Y ou are presented with the Import dia og confirming the format selected. Type the
Design name if you wish to change the one presented. Under norma circumstances, the
Technology file name will not be required.

System Designer Scm Design

Diesign: SD_filer

Technology: | [None] v

Import Libraries

Use either the Data Transfer Wizard or the Import button on the Library M anager
dialog to import the schematic symboals.

The same schematic symboal file is used when creating Parts. The symboals or the
schematic designs do not contain footprint information, this would need to be added from
a separate source.
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Pulsonix Spice Changes

There are minor changes to the Pulsonix Spice product. The changes include some new
models, examples and scripts (detailed at the back of this document in Appendix A).
There are a so changes to the simul ator interface and simulator engine itself to introduce
improvements.

Pulsonix Interface Changes

New Parameterised Device
A new parameterised device is available:
Delayed Switch

Usethe Part Browser, with the Spice Category set, or use Insert Component to add the
part named Delayed Switch device. Editing the device with <F7> will bring up adiaog
with 6 parameters:

(X

Edit Device Parameters

Off Resistance | 1Meg

On Resistance 1

Threshold Low ,27
Threshold High z

ALAREEANEEARNE EANERANE

On Delay im
OFf Delay im
[ Ok | [ Cancel ]

New Signal Sources
Two new Signal Sources are available:
Sine ToneBurst

Generates a sequence of sinusoidal bursts with a user defined number of cycles per burst,
burst frequency and tone frequency.

Usethe Part Browser, with the Spice Category set, or use Insert Component to add the
part named Sine Wave Burst Voltage Sour ce. Editing the device with <F7> will bring
up adialog with 6 parameters:

Edit Device Parameters E|

Burst Freq, [0 =]
Tone Freq. llkig
Num Tone Cycles ’373
Peak. ,173
Offset ,073
Paints Per Cycle ’2073

0K Cancel |




Pulsonix V5.0 Update 55

Parameter Description

Burst Freg. Burst frequency

Tone Freqg. Frequency of the sinusoida tone

Num Tone Cycles Number of sinusoidal cycles in each burst

Peak Peak voltage

Offset Offset voltage

Points Per Cycle Minimum number of time stepsin each sinusoidal cycle.

Increasing this number will improve the accuracy of the
simulation at the expense of simulation speed

Swept Sine
Generate asinusoidal signal with linearly increasing frequency.

Usethe Part Browser, with the Spice Category set, or use Insert Component to add the
part named Sine Wave Sweep Voltage Sour ce. Editing the device with <F7> will bring
up adialog with 6 parameters:

Edit Device Parameters @

StartFrequency |1k =
End Frequency 10k E
Interval 100m E
Peak 1 3
Offsat [ -
Paoints Per Cycle | 20 E
oK Cancel |
Parameter Description
Start Frequency Starting frequency
End Frequency Frequency at the end of the ramp Interval Time taken to
ramp from start frequency to end frequency
Peak Peak voltage
Offset Offset voltage
Points Per Cycle Minimum number of time stepsin each sinusoidal cycle.

Increasing this number will improve the accuracy of the
simulation at the expense of simulation speed.
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Editing Passive Devices

You can enter Expressions for Passive devices directly. You can add curly bracketsin
normal dialog, the need for Shift-F7 is no longer required. Thistakes the parameter from
thisvalue a runtime and usesit.

Define Component Value

Base: 1 v| Seies OEE OE48
®F12 O

Decade: |1k F
e Orz Orre
Walue: | {rval) E Show Value

dB and Phase Fixed Probes Improvements

The Edit Probe diaog for dB and Phase fixed probes has been improved and now has full
editing capabilities.

Define Probe - Probe Options g|
Prabe Optians | Awis Scales | Avis Labels
Curve Label Persistence
= - Cancel
4B []Use Default
Show Label 0 >
ArizType Graph
@ Ao Select [ Use Separate Graph
() Use Separate V-duis
() Use Separate Grid
() Digital Analyzes
Tranzient
DC Sweep
Diizplay Order [Digital Curves) AL Sweep
Arbitrary string to specify order Curve Calour
[ Define Qv Colour
Calour:
[ Plat an Completion Only

Thereis anew Default box in the Persistence section. If Use Default is checked, the
value used will be the value set in the general options in the simulator. Thisis changed
using the File menu and Options, General... Select the Graph/Probe/Data Analysis
sheet. Under Fixed probe global options the Default persistence setting is the val ue used
here when default is checked.

Curve Colour - If Define Own Colour is checked, the colour will be chosen
automatically in a manner that tries to minimise duplicate col ours on the same graph.
Alternatively uncheck this box then usethe Colour selection select a colour of your
choice. In this case the trace will always have the same colour.

Display Order (Digital Curves) - Enter astring to control display order for digita
curves. Normally digita curves are ordered according to their title. The vaue supplied
here will be used instead if not empty. To force the curve to be placed above other curves



Pulsonix V5.0 Update 57

that don’t use this value, prefix the name with ‘!’. The ‘!’ character has a low ASCII
value. Conversely, use ‘~’ to force curve to be displayed after other curves.

Bode Plot Improvements
db and Phase limits have been added under Vertical Limits and an additional check box

to Disable Properties has been added.
Edit Bode Plot Probe X
Curve Labels Froperties
Gain Label: Gain Persistence: | 0 e
Phase Label: | Phase [CIMulkiplisd By -1
[pisable
Wertical Limits
Use dB Auto Limits Use Phase Auta Limits
Mlax Limnit: - dB: Max limit - Phase:
T¥lim Linit: - dB: 14lin lirnit - Phase:
[ Ok ] [ Cancel

Bode Gain & Bode Phase plots

New probes have been added for Bode Gain Plot, Bode Phase Plot and Bode Phase Plot
(X -1). The Bode Phase Plot (X -1) probe selects a phase probe with 180 degree phase
offset.

db and Phase limits have been al so been added to this probe (see above).

If you want even more bode plot options you can use the new individual dB and phase
bode plot probes.

Note: unlike the standard Bode plot probe the above only create asingle curve either dB
or phase as specified, but you have the full range of options available to all other probes.

Simulator Interface Changes

The section below documents specific changes to the simulator interface:

Save & Restore Session

This saves the current schematics, graphs and simulation datafor later retrieval.
Schematics that have been edited will be saved in their current state even if the original
file has not been updated.

This feature all ows the Pul sonix Spice simulator to be shut down and the machine
switched off without the need to save work.
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Gain and Phase Margin Functions

Two new functions - GainMargin and PhaseMargin - have been added. These can be used
with Performance Analysisand M C Histograms. These functions are implemented
using the script based user defined function system.

Stacking Curves

This feature will separate curves so that they all have their own grid. Two options on the
Curves menu are available for this, one operates on al curvesin agraph (Stack All
Curves), the other operates only on selected curves (Stack Selected Curves).

Stimulus Specification

A new feature has been added to voltage and current sources alowing much more
sophisticated stimulus specification. This uses the PSpice derived REPEAT and
ENDREPEAT syntax alowing PWL definitions to be specified with arepeating
sequence. The origina PSpice syntax has been extended to alow the specification of
Sines and Pulses within the PWL sequence. This allows wave-shapes such as tone-bursts
to be easily created. Further the Sine specification used in this manner has some
additional parameters not available in the standard Sine source. These are “minpoints”
which specifies the minimum number of points that may be used to fabricate the sine
signal, and “ramp” which specifies a frequency gradient. This allow the implementation
of swept sSne sources.

The new feature uses this syntax:

Vxxx nl n2 PWS specification

specification will accept the PSpice PWL syntax usng REPEAT, ENDREPEAT and
FOREVER aong with the scaling parameters. Note: currently the PWL syntax (as
opposed to PWLS) only accepts the fixed standard SPICE PWL syntax.

‘M’ for subcircuits

The ‘M’ multiplier parameter may now be applied to subcircuit instances. This is
implemented by scaling all devices within the subcircuit and worksfor all anadysis modes
including noise. There istherefore no performance penalty specifying this parameter.
However, not all devices support it and an error will be raised if a subcircuit containing
unsupported devicesisinstantiated with M not equal to unity. Currently unsupported
devicesinclude all digita devices and thelossy transmission line. All other anal og
devices support this including the new PSP and Hicum models.

In addition ‘M’ may be applied individually to all devices except those exceptions
mentioned above.

Important Note: because ‘M’ is now an implicit subcircuit instance parameter, its use as
a regular parameter can introduce problems. For this reason you cannot use ‘M’ as a
regular parameter unlessit is also defined with the subcircuit definition, e.g.:

. SUBCKT subnane 1 2 3 parans: M1

If you use the above, ‘M’ as a multiplier will be disabled and instead it will treated as a
regular parameter. If the definition of M inthe . SUBCKT lineis omitted, an error will be
raised if any attempt to access ‘M’ in an expression is made.
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SCRIPTS in Netlists

The Pulsonix Spice script engine has now been incorporated into the smulator. This
allows a script to be called from the new simulator statement .post_process. Thiswill call
a specified script when an analysi s successfully completes. In addition, the script code can
be embedded in the netlist using the .FILE/.ENDF syntax.

The above will work even if the ssimulation is caled in non-GUI mode.

SOA Enhancements
The Safe Operating Area (SOA) feature has been extended as follows:
1. Limit vaues may now use parameter expressions

2. A per definition de-rating factor has been added and this can be defined using a
parameter expression.

It is possible to specify limits on the mean va ue during the course of the run.

4. A report can be generated showing the margin within which al devices are operating
even if they did not violate the absolute limits. Thisinformation isavailableviaa
script function if required.

5. A .option setting can specify start and end times during arun over which SOA is
active.
Expressions in Graph Annotations

Y ou can put expressions enclosed in curly braces in graph annotation labels as well as
plain text and angle bracket enclosed symbols. This permits more complex live displays
based on cursor positions or curve marker positions. A simple example might be to
display 1/Timein an x-axis cursor display to show frequency instead of period.

Histogram Stepped Style

Histograms are now displayed in a stepped style which shows the bin widths more clearly.
This can be disabled in the Options General option if required.

Small Graph Cursor

The small cursor that was available in early versions of Pulsonix Spice has been
resurrected. To define this, use the Cur sors menu and Cursor Style...

Additional Cursors

Y ou can now add additional cursors aswell asthe standard 2. To add more, use the
Cursors menu and Add Additional Cursor.... Thereisno theoretical limit to the number
that can be added, but practically the graph becomes difficult to manage with more than
about 2.

Data Point Markers

Data point markers can now be displayed. To display them, from the Curves menu, go to|
Show/Hide Paints.
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Colour maintained for Persistence=1 Curves

When a probe has persistence set to 1, the curve displayed remains the same colour.

Freeze Curve Feature

A curve can be frozen so that it is not deleted in a persistence purge operation. That is
when a fixed probe’s persistence is set to non-zero, a frozen curvewill not be deleted to
satisfy the persistence setting.

Thereis no user interface for this feature, so set a curve as frozen, double click it, thenin
the Properties box double click Frozen and set to TRUE.

CSDF Import (from PSpice)

The waveform viewer can now read CSDF ASCII format data fileswhich both PSpice
and Hspice can export in this format.

BITMAP Image Export

It isnow possibleto export the schematic image in the bitmap formats PNG, JPG and
BMP. Also, the method for writing out image files has changed. Previously this was done
using the Save As... option from the File menu then select format using Save astype.
Thisis now done using anew Save Picture... option devoted to saving exported image
files. The same changes and additions have been made to the waveform viewer.

Simulation “Started” and “Complete” command shell messages

Y ou can enable messages to be displayed in the command shell stating when asimulation
was started and completed. Thisis off by default, to enable it type the following at the
command line:

Set Di spl aySi nPr ogr essMessage
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Chapter 4. PCB Options

Construction Lines

Construction Lines have been added to Pulsonix. This gives you the ability to add
infinite lines and circles that other design items can snap to and can be used to easily
construct accurate shapes. These lines can be created using a variety of functions available
to aid, fore example, the centre of atriangle or arc or creating temporary intersects that
you can use for creating complex shapes. Construction lines can be added to any design
layer or can be given their own layer, and their own colour.

Construction lines can be used in the Schematics editor as well as PCB designs. They can
also be used in the Symbol editors and in the user defined Pad Shape Editor in PCB.

Construction lines are not selected in Frame Select and are not counted in the total board
area. They are also not plotted using an CAM plot outputs.

Note: if using Construction lines in the user defined Pad Shape Editor it does not
remember the construction lines after exiting; in this mode they aretransient.

What to use Construction Lines for

Construction lines can be smply used as visible guide linesto seeif itemsareinline, or
can be used by options to add shapes, or snap items onto exact positions.

e InAlign you can align items using a construction line.

e When using Add Polygon you can create a shape by using Use Construction
Regions to merge together shapes defined by their surrounding construction lines and
circles.

e When editing a shape you can create a shape by using Follow Construction Linesto
automatically place segments exactly on construction lines or circles.

e Inthelnsert Shape functions you can snap the pointsin arectangle, circle, triangle,
line or polygon onto construction lines, or onto the intersection of construction lines
using the Snap To Item option.

e The above three methods can also be used when creating cutouts in shapes, or when
merging shapes together.

e You can use multiple horizontal and vertica construction linesto define airregular
matrix of pointsto be used asagrid in M ove when using its Snap To Construction
Lines option. This makes the construction line intersection points act as magnetsto
attract the moving item when it is near to them. If theitemis not near to a
construction lineit is gridded normally.

The snap distance that is used to determineif the moving itemis closeto a
construction line, uses the value defined in the Placement Sites option (Settings
menu and Design Settings, Placement Sites).

Using construction circles for this enables you to defineirregular polar grids.
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How to Insert Construction Lines

Construction lines are added to the design using the I nsert menu and either Construction
Lineor Construction Circle options.

2 Pulsonix - [PCB Design: Pcb1]

G| Fie Edt view [ Insert| Sswp  Liies Took Output  Window  Help
O = n é Board 3 El I—‘Q
Copper L O
EDE shape 3
= Area 3
| Template 3
? | Construction Line >| | Line |
-3 Merge ) Cirde
® - e |

Default construction lines settings are taken from the Settings menu, Design Settings and
Construction Lines. You can set the default L ayer on which the lines will appear. You
can change this as you add the lines using Change Layer asyou use them.

Design Settings - Defaults - Construction Line

23 Defaults

Area

Atkribute

Bitrap

Board
Cormpaonent
Construction Line
Copper

Layer: |C0nstructi0n Lines v |

Once in this option you can select different modes of operation from the context menu.
The context menu can be used to switch between modes.

Cancel Insert Construction Line
Type Coordinate. .. =
% Type OFfset... shift+=

{_) Insert Construction Circle

Delete Wisible Construction Lines

Change Laver.., L
08 Retate By 90 R

Horizontal And Yertical
Horizontal Line
Yertical Line
Change Angle To 3
Along & Segment
Through Twa Paints
Tangenk
Bisect
Divide
Snap To Item

Snap To Arc Centre

Change Grid 3
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Swapping between Insert Construction Lines and Circles

Without having to go back to the main menu, you can select the Insert Construction
Circle option from the context menu (while adding aline) to swap modes to now add a

circle.

How to Insert Construction Circles

After selecting Insert Construction Cir cle option from the main menu or swapping
mode to this from the context menu, the context menu then changes to ‘circle’ modes of

operation.

<X

Cancel Add Circle
Type Coordinate. ..

| Insert Construction Line

Change Layer...

Define From Centre
Snap To Ikem

Change trid

Once the first point of the circle has been added, the context menu then shows more

options.

Finish Here

Change Grid

Cancel Edit Circle

Enter Radius. ..

Enter Diameter...

Change Layer...

Define From Centre

Snap To Ikem

L
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Modes of creating Construction Lines and Circles

All modes of operation are available from the context menu whilein Insert Construction
Lineand Insert Construction Circle. From within one of these modes, right clicking the
mouse reveals options available for construction lines.

Cancel Insert Construction Line

=X

Type Coordinate. .. =
% Type Offset... shift+=

{_) Insert Construction Circle

Delete Yisible Construction Lines

Change Layer. .. L
0% Rotate By 90 R

Horizontal And Vertical
Horizontal Line
Vertical Line
Change Angle To 3
Along A Segment
Through Two Points
Tangenk
Bisect
Divide
Snap Tao Ikem

Snap To &rc Centre

Change Grid »

Adding Additional Construction Lines

Aswell as using the Insert Construction Line command, you can also pick an existing
construction linein the design and copy it. This can be done using the Copy command
(from the menu or shortcut key Ctrl-C). Y ou can aso select an existing line and with the
Ctrl key pressed, drag off the line to create a copy using the same angle as the origind.

If you copy an existing construction line using Ctrl-pick or the Copy/Paste or Duplicate
commands, the ‘original” line will be highlighted to indicate that it is the origin.

5/

The new line can be positioned with an offset using the Type Offset command (see
below). With the origina line highlighted, the copied line can be moved either side of the
original. The Type Offset command will then work in that direction using the values you
type in. This meansthe offset is dways typed in positive values.
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Snapping Modes

To aid the addition of construction lines/circles, you now have different ‘snapping’ modes
available to you. These snapping modes are a so available while in other options, such as
Move and Shape Editing etc.

Snap to Item

Whatever mode is being used, when picking a position for the construction line to pass
through there are two options available to snap the picked point onto an existing design
item. - Snap To Item and Snap To Arc Centre.

Snap Tao Ikem

Snap To Arc Centre

Check the Snap To Item option on the context menu to force the picked point be snapped
to the closest part of the item beneath the cursor. If snapping to a construction

line, the snap point will be further refined to use a construction line intersection

point if oneis near.

-—— No Snapping
Snapped fo Itenﬁ —)» o HShapped to Centre

If Snap To Item is being used, check the Snap To Arc Centre option to causethe
construction line point to snap to the centre of a picked arc, rather than the nearest point
onit.

If the Snap To Arc Centre option isnot being used, and an arc or circleis picked whilst
adding a construction line, the picked point on the arc will first try to snap to the top,
bottom, left or right most point on the arc if it is close enough. If thisfailsit will try to
snap to the tangent point where the line would touch the arc (again if close enough to the
picked point). Otherwiseit will snap to the nearest point on the arc.

Type Coordinate

The Type Coor dinate command displays the dial og into which you type the X and Y
coordinates. Thisis useful for accurate positioning to construction lines.

Enter X,¥ Coordinates

W |12450.00
v, [19m0.00
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Type Offset

The Type Offset command displays the dia og into which you type the X and Y offset
from the delta position, normally displayed on the status bar. The delta position is
dependent on the operation being performed, but is usually the starting paint.

Type Amount to Dffset

Horizontal and Vertical

This mode adds two construction lines at once, shown as horizonta and vertical lines
through the cursor position. Left click to pick the required position for the intersection of
thelines. The new lines will be added to the design and drawn in the highlight colour. The
next two construction lines will appear, showing the offset from the intersection of the
highlighted lines on the status bar.

3

Single Construction Lines — Horizontal, Vertical and Change Angle To

The next three modes, Horizontal Line, Vertical Line and Change Angle To, add a
single construction line a a specified angle through the picked position. As each lineis
added, it is highlighted and the next line is displayed on the cursor using the same angle as
the previous line. The status bar shows the distance from the highlighted line.

A .

Use the Change Angle T o sub-menu to dter the angle of the line currently being added.
The menu shows all the thirty degree steps commonly used, or usethe Enter Angle
option to type the exact angle required. Y ou can aso set the construction line angle to
match any straight line segment aready in the design. Do this by using Ctrl-Click on the
existing segment. The moving linewill change its angle to the picked segment, and if the
segment was a construction line it will be highlighted and the status bar altered to show
the distance from it.



Pulsonix V5.0 Update 67

Harizontal And Yertical
Horizontal Line

Vertical Line

Change Angle To

M[~] o

Along & Segmenk
Through Two Points
Tangenk

Bisect

Divide

Snap Tao Ikem

Snap To Arc Centre

Change aGrid

30

45
60
Q0
120
135
150

5 Enter Angle...

Use the Rotate By 90 option if you want aline that is perpendicul ar to the current line

angle.

If apreviously added construction line is highlighted you can use the Type Offset option
to set the exact distance from it for the line currently being added (see above for Type

Offset).

The line being added moves on the current chosen grid, which can be changed using the
Change Grid option on the context menu. If a highlighted lineis shown, you can use the
Grid The Offset option to change the gridding so that the moving line moves in exact
grid steps away from the highlighted line. This enables you to place two lines exactly a set
amount apart, and is especidly useful when adding angled lines.

Along A Segment

Cancel Duplicate

a5 Tvpe Offset...

(_) Insert Construction Circle

Change Layer...
0% Rotate By 90

Harizontal And Yertical

Horizontal Line
Vertical Line

Change Angle To

) Snap To Ikem

Snap To Arc Centre

Type Coordinate..,

Shift+= |

: [ Grid The offset

N I

Change Grid

43

This alows you to select a shape segment to create a construction line along it. If the
segment isan arc, a construction circle is created through the arc.

This mode allows you to create construction lines, or construction drcles, that travel
along the centreline of the picked shape or track segment. Each time you pick a segment
in the design, a construction line, or circleif an arc is picked, is added to the design.
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This can be useful if you want to recreate the construction linesthat were used to create a
complex shape, and then use them to correct, or ater the shape.

Through Two Points

This mode allows you to define a construction line that passes through two picked points,
usualy used with Snap To I tem checked to snap to two specific points onitemsin the
design.

For example, between two component centres:

Or between the corners of two shapes:

Thisisatwo stage process as follows:

e Click to pick thefirst point for the construction lineto pass through.

e A dynamic line will be drawn from the picked point to the current cursor position, and
the status bar will show the current angle of the moving line.

e Click to define the second point, and the construction line will be constructed through
the two picked points and added to the design. Y ou are now ready to add the next line.

e By usingthe Snap Toltem and Snap To Arc Centre options, you can add aline
directly between two circle centres.

Divide

Snap To Ikem

<<]

Snap To Arc Centre

Change Grid 3
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Regardless of where you select on the circles, this mode will select both circle centres.

Tangent

This mode helps you create a construction line that is atangent to apicked arc or circle
from a picked point.

Thisisatwo stage process as follows:

Click to pick the segment arc or circle for the construction line to become atangent to.

A dynamic line will be drawn from atangent to the picked arc, to the current cursor
position, and the status bar will show the current angle of the moving line. If the
cursor position is within the arc sector the tangent is drawn at the point where aline
from the arc centre passing through the cursor position touches the arc.

Click to define the point that the tangent is to pass through. The construction line will
be constructed from the picked items and added to the design. Y ou are now ready to
add the next line.

If you want to add a tangent between two circles, first make sure that Snap To ltemis
on and Snap To Arc Centreisoff. Then pick one of the circles, and move the cursor
close to the required tangent point on the other circle. Click again and the picked point
on the second circle will be adjusted to the actual tangent point.

The exampl e below shows both a tangent to circle edges and a tangent between the circle
edge and acircle centre.
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Bisect

Use this option to add a construction line that bisects an angle, or bisects the line between
two points. This option can be used on design items and other construction lines.

If an angle isto be bisected.

6. Check the Divide Angle Between Lines option on the context menu. The cursor will
change the show you are dividing an angle.

Tangent

EBisect

Divide

| w | Divide Angle Between Lines

ZI Snap To Ikem

ZI Snap To &rc Centre

Change Grid 3

7. You can use Ctrl Click on an existing ar c segment to immediately bisect its angle.
In this case the construction line will be added and you will be ready to bisect
another line.

8. If not using the Ctrl key, click on an existing line segment to define the first line for
the angle to be bisected. A temporary line will drawn through the picked line. Now
pick the second line of the angle. A construction line will be added bisecting the
angle between the two picked lines. If the picked lines are paralldl then the space
between them is bisected. Y ou will now be ready to pick the next angle to be
bi sected.

If you creating a bisecting line perpendicular to the line between two points:

1.  Uncheck the Divide Angle Between Lines option on the context menu in order to
indicateit isaline you wish to bisect rather than an angle. The cursor will change the
show you are not dividing an angle.

2. Check the Divide Perpendicular option on the context menu to indicate the angle of
the resultant line is to be perpendicular to the line between the picked points.
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In the exampl e below, the component centres were sel ected and the perpendi cul ar
line added through the centre.

langent

Bisect

Divide

Divide Angle Between Lines

| v | Divide Perpendicular

ZI Snap To Ikem

ZI Snap To Arc Centre

Change Grid 3

-

3. Youcanuse Ctrl Click on an existing straight line segment to immediately bisect
it. In this case the construction line will be added and you will be ready to bisect
another line.

4. If not using the Ctrl key, click on an existing point to definethe first point on aline
to be bisected. A temporary line will drawn through the picked line, perpendicular to
the moving cursor.

5. Now pick the second paint. A construction line will be added perpendicular to, and
bisecting, the line between the two picked points. Y ou will now be ready to pick the
next pointsto be bisected.

If you creating a bisecting line between two points a a fixed angle:

1.  Uncheck the Divide Angle Between Lines option on the context menu in order to
indicateit isaline you wish to bisect rather than an angle. The cursor will change the
show you are not dividing an angle.

2. Uncheck the Divide Perpendicular option on the context menu. The bisecting line
will usethe current angle displayed on the status bar.

Insert Construction Ling| Bisect| angle: 30.0) Laver: Consh

3. Click onan existing point to define the first point on aline to be bisected. A
temporary line will drawn through the picked line at the current angle.
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Whilein Bisect mode, if you wish to switch the line mode (between vertical and
horizontal for instance), you must select the mode required from the context menu,
then re-enter Bisect mode again from the context menu.

S

4. Oryou can use Ctrl Click on an existing straight line segment to change the angle
of the bisecting line to the same angle as the picked line.

5. Now pick the second point. A construction line will be added at the current angle,
bisecting the line between the two picked points. Y ou will now be ready to pick the
next pointsto be bisected.

Divide
This option uses the same interactive procedures as the Bisect option above, but adds

multiple construction lines to divide the angle or lineinto multiple parts. As with the
Bisect option, it can be used on design items and other construction lines.

When the option is chosen, the following diaog is given to get the number you want to
divide by. If you are dready in the Divide option, smply select the Divide option again
from the context menu to change the divide number.

Divide with Construction Lines @

Divide by: |3

Cancel

When the construction lines are added to divide the picked angle or line, unlike Bisect,
lineswill dso be added a the extents of the angle or line.

The example below shows two corners of the two components divided by 3 with the
Divide Perpendicular switch selected.
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The example below shows the same sdlection but with the Divide Perpendicular switch
unchecked. The origina line mode selected was Vertical before using Divide.

The example below shows Divide by 3 on two selected straight line segments.

In the same mode, if you Ctrl-pick the Arc instead of the two straight line segments, the
divide will be performed on the arc centre.

N
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Finding an Arc or Mitre Centre

If you need to find an Arc or Mitre Centre, thereis a smple method you can employ.

In the picture below, we’ve already added one horizontal construction line (using either
Horizontal mode or Select Along A Segment mode then rotating it by 90 degrees as the
shapelineis at 90 degrees and snapping it to the corner).

We now need to add another construction line at 90 degrees to the cther shape segment.
The difficulty with this other lineisthat it is not orthogonal .

In the Construction Line option, using the Along A Segment mode again, Ctrl-pick the
angled segment. The construction line being added will snap to thisline and mimic its

angle:
L

Now that the angle isthe same as the segment, Rotate it by 90 degrees (use the <R>
shortcut key).

N

Click on the corner of the two shape segment to snap the construction linetoiit.

e

The two construction lines cross at the arc or mitre centre point. We can show this by
adding acircleto the construction line intersection:

7&
\//1_
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Viewing/Deleting Construction Lines

Construction lines can be added to any layers but it can be beneficid to create a separate
layer to add them to. Using a uniquelayer, the layer name becomes available in the
Colours dialog and on the L ayers Browser. When defining a unique layer, the layer type
should be set to Documentation.

Construction lines are available as adisplay item on the Layer sBrowser list at the
bottom of this dialog. Thisis shown under Show>>/Hide>> under Constructs..

[CIPin Mames [Eottam)
[] Dacumentation
Construction Lines

v
Show Fick
Areas [
Connections:
Constructs:
Copper:
Pads:

Flouting:
Termplates:

You can delete dl visible construction lines in the design using context menu command
Delete Visible Construction Lines and as a command or shortcut key.

Itz

o

g
I3
2

=]
=

Frame Select

Palygon Select

Select Path

Select All visible Chrl+a
Select Al

Auko Seleck

Reverse Layer Order Alt+P

Reposition Design. ..

Delete Yisible Construction Lines

-7

Insert Attribute... Shift+4

Mesinn Pronerbies. .

You can dso use the Delete Visible Construction Lines option whilst in the Insert

Construction Line option from the context menu.

<X

ax
dr

Cancel Insert Construction Line
Type Coordinate. .. =
Type Offset, ., Shift+=

Insert Construction Circle

Delete Visible Construction Lines

Change Laver... L
Rotate By 90 R

Harizontal And Yertical

Harizontal Line

Vertical Line
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Using Construction Lines to create shapes

Follow Construction Lines & Use Construction Regions

When adding shapes, with construction linesin the design, from the context menu you can
select that item to Follow Construction Linesor to Use Construction Regions. These
options can be used when adding Shapes, Mer ging Shapes and adding Cutouts.

Change Style... 5
Shape 3

Fallow Construction Lines

Use Construction Regions

Snap To Ikem

Follow Construction Lineswill alow the shape to snap to the nearest construction line
and then follow the shape as you move the cursor along further construction lines.

Use Congtruction Regions will allow a shape to mimic enclosed construction line shapes
created, for example if you cross four lines to make a ‘box’, thiswill create you a box

shape region.

When adding a board outline for example and selecting this option, if you then click
inside the ‘region’ it will automatically add you a box shape snapping to the construction
lines.
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Snap to Construction Lines

Construction lines work like placement sites during placement when placing components.
From the context men, you can select the Snap To Construction Line option.
Components will then use the Placement Site distance value defined in the Options
dialog under Placement Sites.

J

Cancel Move
Finish Here
% | Type Coordinate... =

4% Type Offset... Shift+=

n® Wa
rn: mme
Ia

T

| o | Snap To Construction Lines !

Chanae Anale To 3

Moving item on Construction Lines

When moving components, you can also use the Auto Rotate mode to snap to
intersections between circles and lines, thisis available on the context menu.

J_I
l:ln
I

Cancel Move

Finish Here

u_ﬂ
s ome

J_D
iz

¥ | Type Coordinate... =

4% Type Offset... Shift+=
Snap To Construckion Lines

Change Angle To 3
0% Rotate By 90 [N S
5 Rotate One Step AR
| W | Auto Rotate |
OO Mirror M

With Auto Rotate sdlected, components now snap to construction lines. This can be an
intersection of lines:

- -
5 & .
-

b

Or it can be dong the lines themsel ves, auto-rotate adjusting the component’s rotation
accordingly.
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If you move off the construction line, the component will snap to the nearest grid point
and back toits original orientation.

in: Fm° pne
I ree o

DXF Import of Construction Lines

If construction lines exist in the DXF file, they will be automatically imported. They are
included if they appear in the file and would have been defined in AutoCAD.

New Shape Functions

Change Shape Type

When you select a shape, you can swap from one type to another. For a shape type where
Closed shapes are mandatory and the original shapeis not closed, changing it from one
type to another will close the shape.

Select the Change Shape Type option from context menu or by using a shortcut key.

Seleck 3
Edit 3
f; Cross Probe
§ Move
% | Type Coordinate... =
4% Type Offset... shift+=
0% Rotate By 90 R
@ Rotate One Step Al+R
00 Mirror M
& Lock
Change Layer... L
Change Style. .. 5
| Change Shape Type... |
O .

Choose the New shape Type from the drop down list and click OK.

Change Shape Type

Old Type: | Doc Shape

Mew Type:

Area
Eoard

Temglate
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Change Shape Type for Text

Change Shape Typeis available on the context menu for some text items. It allows you
to convert true type font text to copper or doc shapes.

Change Shape Type

Old Type: | Text

N Type
_opper

This alows conversion of company logos to copper for example, logos that were done
with aspecid font. It will then also alow pour copper to pour up to true text outline.

Add Corner

Y ou can add a corner into aline segment and do not want to use the Edit Segment
operation, it can be performed by selecting the segment and using the Add Corner option
from the context menu.

b

Pick a segment and A corner will be added, and

select Add Corner presented at your cursor for you

from the context menu.  to place. Click to drop the
corner a the required location.

Delete Corner

Similarly you can remove a corner from a shape by selecting it and using the Delete
Corner option from the context menu

L
B

Pick acorner and select  The corner isremoved and a
Delete Corner fromthe  straight line added between the
context menu. previous corner points.
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Mitre / Unmitre / Fillet Corner

Orthogonal corners can be converted to mitres or fillets by double dicking on a (90
degree) corner or on an existing orthogonal mitre or fillet. The interactive Edit Mitre
mode will be entered to drag the mitre or fillet to the required size.

Alternatively you can now select asingle corner, mitre or fillet and use the Mitre Cor ner
or Fillet Corner options from the context menu. Thisis asingle shot operation, but has
the advantage that any angle cor ners can have amitre or fillet generated. Y ou will be
presented with adiaog:

BETTES

50.0
(®) Badius () Diameter

Type the value for theradius or diameter of the mitre or fillet to be created. Thisisthe
radius of the circle that is tangent to the two lines that meet at the corner.

Radius of Mitre

Y ou can remove any fillet or mitre back to a sharp corner by selecting it and using the
Unmitre Corner option from the context menu.

Trim & Extend Segment

With a shape segment selected you can use the new Trim and Extend option from the
context menu to trim the line or arc back to where another segment crossesiit, or extend it
to reach another segment. This option is aso available on the Utilities menu.

Add Corner
Edit Segment
"i— Trim or Extend Segment
Arc 3

Auko Correck Track

Once atrack has been sdlected, from the context menu, select Trim or Extend Segment.
A modal cursor is displayed. Select the segment you wish to trim or extend to.

v
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These examples show how the one segment has been trimmed back to the shape and the
other segment extended to meet the shape (in the right hand side exampl ).

N S—

Y ou can aso select segments to trim back to, to make them paralld:

Replicate (Array Placement)

Use Replicate to add multiple copies of selected items within the design (in an array
placement).

Select the item to replicate and from the context menu, select Edit> and Replicate. This
option is also available on the main Edit menu and can be alocated to a shortcut key.

Select 3

[ Ed o % cut Clrlx
g Cross Probe Copy Chrl+C
§ Mave

% | Type Coordinate... _ @ﬂ Duplicate Chrl+D
&2 Type Offset... shftee | Replcate..
0% Rotate By 90 R | ¥ Delete Delete
<é Rotate One Step Al+R )13 Unextended Delete Chrl+Delete
00 mirror M | ¥ Extend Delete Shift+Delste
By Lock

Enter the required parametersinto the I nsert Multiple dia og.

Insert Multiple Designs g|
Step Offzet
*: [100.00 | v:[100.00 |

MHumber of Ibems

x4 5] [+ 5

Inzert Order
@ Insert Bows () Inzert Columns

[] Switch Direction at end of Row/Column

Stagger Fitch:
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The items are replicated:

(o
(o
() I .
() I

Replicate in Move

Select anumber of (same) items and from the context menu select Rearrange M ultiple
Items. The items can be with different rotations and mirror status. When using this
option, whichever one the cursor is hovered over, the option will take the Rotation and
Mirror status and apply it to al the selected items.

Es
=

LBy Rokabe By 90 R
| Ratate One Step Ale+R
oo Mirror M
& Lock

T Rearrange Mulkiple Items

Group »

)| Reload Fram Library...
E?" Replace Part...

P Move to Bin

Highlight Selection
Insert Attribute. .. Shift+4

Properties... I




Pulsonix V5.0 Update 83

Enter the parameters into the Rearrange dial og.

Rearrange Multiple Components ['5__(|

Step Offget
x: [500.00 | v [500.00 |

Mumnber of bems

AE | v.[s 3]

Insert Order
@ Insert Bows () Ingert Columns

[] Switch Direction at end of Fow/Column
Stagger Pitch:

[ ak. ] [ Cancel ]

The items are rearranged and based on the status of the selected item.

=I -

E9

I

Restrict Movement

Whilein Edit shape or Insert Track thereisanew option is caled Restrict
Movement. Thisis aspecia single segment mode for use whilst editing a
shape, the defaullt is 45 degree mode.

Cancel Edit Polygon

Finish Here

=X

Type Coordinate. .. =

5| Type Offset... Shift+=
Change Layer... L
Change Style... 5
Closed Shape

Snap To Ikem

Editing Options 3

Change Segments D| Segrent Mode 3
i 3

Change Grid 3 EdiEegrsnt

| Restricted Movement

Flip Dwnamic Segments  Shift-+M

Delete Segment Backspace
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Once enabled, there are additiona featuresto Enter Angle, Enter Length and Grid the

Length.
Editing Options 3
Change Segments >| Seqgment Mode 3
Edit 5 k »
Change Grid 3 - JEgMEN

ﬂ Restricked Movement

Enter Angle...

Enter Length...
Grid the Length

Delete Segment  Backspace

Type Angle - this restricts the next segment to angle or perpendicular to angle.
Type Length — this restricts the next segment to a fixed length.

Grid the Length will lock the length of the moving segment to the same length as the
grid spacing. Thisis noticeable when moving in non-orthogonal directions, i.e. 45
degrees.

Ly -

Attached Dimensions & Attached Callouts

Y ou can now attach the end of Dimensions and Calloutsto items. When theitemis
moved, the dimension moves with it and its displayed size adjusts without further user
intervention. Y ou are able to attach dimensions to most design items except for Text, Text
Attributes, another dimension, Construction Lines, Callouts, junctions (like a ‘T’ route),
unrouted connections, Vias, Teardrops and Origins.

— 600.0 thou —»
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Attached Dimensions

Thereis anew command Attach Dimensions, available from the context menu whil st
adding and stretching Dimensions.

Check this so that when adimension is snapped to an item it will be attached to it (if it

can).

Move

(AMA s hmems o

-

«

Exit This Mode
Type Coordinate. ..
Tvpe Offset...

Pl - Wy

Insert Free Dimension

Inwards Dimension

K3
-+

[<]

Snap To Ikem
Snap To Arc Centre

Snap To Edge

Cancel Alter Dimension

Insert Horizontal Dimension

Insert Yertical Dimension

Shift+=

| v | Attach Dimensions

Channe Laver

Moving or changing the item will cause the dimension to be stretched (and haveiits
measurement atered).

Unattach

Dragging the dimension line attached to an item will present adialog asking if you want
to un-attach the dimension.

Highlight

Thereisanew highlight colour in Colour sto highlight the haf of the dimension that is
attached (or the whole dimension if fully attached).

— 60@.0 thou

=

The dimension is attached to an item in the design.

Do you want to unattach it and continue?

I ies I [ Mo

Highlight ‘Fail’

Highlight 'Unchecked'

Aftached DimensionsiCallouts

Save Eolours...] [Load Calours...
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Directional Dimensions

Y ou can now add horizontal or vertical dimensions with a directional appearance, for
documenting multiple positions relative to a common point.

2.0 1400 600.0 1000.0

O O O

When adding these types there is a new command, Directional Dimension available from
the context menu.

Cancel Insert Horizontal Dimension
Type Coordinate, .. =
% Type Offset,.. Shift+=

P
=

Insert Horizontal Dimension
Insett Yertical Dimension
Insert Free Dimension

Insert Radial Dimension

R A=F i

Insert Angular Dimension

Directional Dimension

<]

Snap To Ikem
Snap Tao Arc Centre
Snap To Edge

v | Attach Dimensions

Change Layer L

Change Grid 3

As soon as you have selected the dimension type (horizontal or vertical), select
Directional Dimension from the context menu and then select the position of the start of
thefirst leader line.

You are now presented with the first ‘blob’ and dimension text. Y ou can position the (0,0)
first line length, or select thefirst item to be dimensioned, in which case, the zero line will
be automatically made. If you move your cursor, you will notice the next dimension at the
end of your cursor ready for positioning. This makesit easy to add a sequence of
directiona dimensions without having to pick the start point each time. Y ou can position
this over the existing line or move it to view it as required. Only one ‘arrow’ is displayed
on the dimension line in this mode.
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3.0 thau

O

A directional dimension has no start arrow or start doc line and its default text positionis
next to the end arrow. If the dimensions measurement is 0 the end arrow isdraw asa
small filled circle the width of the arrow to indicate the common point.

General Dimension Changes

Dimension Arrow Size

Y ou can now specify the dimension arrow size by providing awidth and length
multiplier, multipliers of line style width used.

Design Settings - Defaults - Dimension

23 Defaulks

Area
Attribute
Bitmap
Board
Campaonent
Construction Line
Copper

g Dimension
Dimension Units
Doc Shape
Errar
Layer
Mounting Hole
Met
Met Class
Crrigin
Pad
Report Symbol
Star Paint
Template
Testpaint
Text
Text Callout
Track
Wariant
Wia
Wvire

General

Layer: D ocumentation v
Text:
Teut Style: | Dimensions w

Testdngle:  [[]90 Degrees [ Auto Adjust
[ Avaid Arraw Line

Ao

Ling Style: | Ao R
Head width Multiplier: | 4.000000
Head Length Multiplier: | 8.000000

TestGap:  |20.0 Filled Heads

D ocumentation Lines:

Line Style: | Dipaft =z
Extend By: | 20.0 Shaowr:

At Start
Start Gap: (0.0 [7] &t End

Fiadial Dimersions:

[ Display Diameter

[T Mo Arow Heads [[] &uto Rotate Test

The arrow line width is multiplied by these values to give the arrow head size. If the
values are zero, no arrow heads will be drawn.

The Design Settings Dimension page now has extra controlsin the Arrows: section to
set the default Head Width Multiplier & Head Length Multiplier.
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Head Width

|
Head Length

Individual arrows can have their arrow head size changed by changing the multipliers

using Properties dialog.

Radial Diameter Dimensions

Radial Dimensions can now display the diameter of the dimension (instead of the radius).

Texk

Texk Callout

Track

Wariant

Wia

Wiire
General
Coordinate Swstem

R adial Dimensions:

Drizplay Diameter
Amow Across Diameter

[IMo drmow Heads [V

If theradial dimension is set to display the diameter, then you can aso specify that you
want the arrow lines to cross the whol e diameter (instead of just the radius). These new
switches are in the Dimension defaultsin anew section called Radial Dimensions.

There is aso adefault switch for ensuring that radia dimensions have no arrow heads (to

fit some standards).

11.43mm

Individual radial dimensions can have these values changed using the dimension

Properties page.

Dimension Units Decimal Point

Y ou can now set the Decimal Point character used in Dimensions. This can be set in the
Dimension Units defaults dia og, or individually on dimensions using Properties.

lestpoint

Text

Text Callout:

Track.

Wariank

Wia

Wvire
General
Coordinate System
Marming
Placement Sites

L 1ama Legu U,

(&) Imperial: | thau w
O Metric:

Precision: 1 £

Prefiu: Unit Text: | thou

Decimal Paint Character: |-
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Auto Rotate Text

Dimensions can now be set to have their "default" text auto-rotated to the angle of the
dimension.

Texk

Texk Callout

Track
‘ariant Drisplay Diameter

Via Ao Across Diameter

Wiire
General [IMo Arow Heads

Coordinate Swstem

R adial Dimensions:

Thereisaswitch in Dimension defaults for radia dimensions only, but you can changeiit
in the dimension text Property page for any dimension.

If the auto-rotated text angle becomes greater than 180 degrees the text is adjusted by 180
degrees to makeit more readable.

Attached Callouts

Thereis anew command Attach Callouts, thisis available from the context menu whilst
adding and stretching callouts. Check this so when the end of a callout is positioned over
anitemit will be attached to it (if it can). Shift-select on a shape will attach a callout to
the nearest point on a shape.

As with Attached Dimensions, if you attempt to move the calout near whereitis
attached, awarning diaog is displayed.
Attributes

Y ou can subgtitute any of the attributes of the attached item in the callout text. For
example, when attaching to a component the text can contain the Component Name.

For the Callout Text Properties, enter your text (Component, in our example) plusthe
substitute attribute name ( %%< Item Name> %% in our example). The text callout will

then take on the item properties.

(Component PLZ2

PL2

OO0

OO0

OO0

Callout || Line Style | Text | Text Style

Component %%<Item M ames %%

Position: | 2272.4+ 357350

Anale: on [ Mirrared:

Text Alignment:
(3 Bottom Left
jelele]

®00

OF. ] [ Cancel

-
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Hyperlinks

If you select the callout text, the Execute Hyperlink command will use thetext asthe
link. If the text contains c:\temp\document.pdf, it will run this PDF file.

If you select the callout lines, Execute Hyperlink will use the hyperlink attributes from
the attached items. For exampleg, if attached to a Component and the component contains
an attribute with the value http:/www.datasheets.com/12345.pdf then when run, it will
execute thislink. The attribute must be flagged as available to berun asaHyperlink in
the Technology and Attribute Names first though.

DXF Export of Drill Letters and Symbols

The DXF output can now export drill lettersand Symbols using a selection on the DXF
diaog.

If you select the layer span layer i.e. <Through Hole>, you will get adrill drawing layer in
the output (called_ THROUGH_HOLE_DRILL_DRAWNG ). This layer will contain any
drill symbols and letters defined for the appropriate drillsin the Technology file and Drill
Sizes dialog.

DXF Output X

Layers:

[C]Pin Names (B ottom) ~
[ Dacumentation

[ Construction Lines

< Through Hale:

Select All Layers
File: M ame: C:hdesigns\Peb?. duf Browse...

DXF Import Changes

The dialog for DXF Import now includes the command Align DXF O, 0to Origin asa
checkbox. This allows you to choose to dign the 0,0 point of theincoming DXF data with
either the Design Coordinate Origin or the current Relative Origin in your design.

LIAT Layen 1ansien | Layen |
TOP Top
_BOARD Silkscreen Top
_THROUGH_BOA, Silkscreen Top
Align DF 0,0 to Origir | [EESRTENETERENRTE v
Design Coordinate Origin
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Translucent Copper

Pulsonix now contains the ability make copper transparent. This aids the visualisation of
overlaid copper areas and other items under those copper areas, SMD components for
examples.

ED

C1

Control for Tranducent Copper is available on the Options didog and Display page.
The slider on this did og allows required level of translucency to be chosen. Once enabled,
all copper will be drawn at the specified trand ucency. The Reset button will reset the
slider to an optimum trand ucency position.

Schematic
PCE

Translucent Copper

Tranzparent Opaque

T

Offset Serpentine

Y ou can now Allow Offset on a serpentine, which means that the serpentine section may
be offset from the centreline of thetrack (in either direction. It will only be offset if itis
not possible to add the track along the centreline.

Min Amplitude|

Separation One Cycle
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A check box on the Serpentine routing dialog and in the Technology file and Net Class,
Routing dialog will enablethis.

Serpentine Routing Net: HS4 Net Class: HS E|

Max Amplitude: 5.08
Min Amplitude: 2.54
Separation: 0.25

~

Min Mumber OF Cycles: | 1 >
Allows Offset:
Additional Length: 3774

[ Serpentine ] [Apply To Met Class ] [ Cancel

Pad oversize as a percentage

In the Edit Layer Classdiaog, you can now specify the Pad Oversize as aPer centage
of the pad size as an dternative to specifying an Absol ute size. Check the Per centage
radio button and type in the value required. Y ou do not need to add a % sign in the value
field.

Edit Layer Class

Clags Mame: |Paste Mask

Layer Tvpe: | Mon-Electical A ] Essential For Manufacture
Fad Oversize: tdin Undersized Pad:
() Absolute Size
5 0.00

(&) Percent of Pad Size

Insert Multiple Items

The Insert Multiple I tems command has been added to the context menu for use when
adding M ounting Holes and Footprint Viasin the footprint editor.

Online DRC Update

When using the Online Design Rules Check, the option now checks for aviain a pad
when moving a component pad over aviaor aviaover apad.

Auto-necking into SMD Pads

When using the autorouter, you can now specify whether the router will automatically use
the alternative track style width to ‘neck’ down into SMD pads.

In the router dialog, a check box Neck Tracks In Error isavailable. If a “fat’ track to be
routed will cause a DRC error when entering an SMD pad, with this check box selected,
the ‘thin’ track style can be used and the routing completed successfully.

[CLock Mew
Convert Breakouts To Tracks

Meck Tracks In Errar

[Load Results After Each Pass [ Yiew Repart on Completion

[ Route ] [ Close: ] [ Cancel
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The resultant tracks will ook like this:

Toggle Display Conns

The existing option, Toggle Display Conns, isnow called Display Selected Net Conns.
This change has been made to make the name of the option more meaningful.

This option is available on the context menu under Nets> and is available for selected
components or connections. It will display the connection selected or all the connections
attached to a component.

Select »
Edit 3
igm Cross Probe

& Lock

[ e Y Change Met... Fz
Split Met...

ST Mark Het H

Remaove From Met

Edit Segment
Complete As Track

Highlight Selection
Add To Favourites Fo| Show Net Mame

Properties, .. 1 :eﬂ Optimise Selected Mets Shift+L

|:>ﬂ Display Selected Net Conns
“if Auto Route Selected Nets

New DRC Checks

There are anumber of new DRC checks avail able from the Design Rules Checks dia og:

Testpoint under Component

There is now acheck for Testpoints under Components.

Split Planes [ Companent Name
Mirrared T ext
Copper Text On Board
Testpoints
[[JUrreachable Side

[ Centre to Centre
[ Min Paints Per Met
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DRC checks on text

Y ou can now check for copper text outside the board outline and for mirrored text on a
non mirrored layer (or non mirrored text on amirrored layer).

Top Layer

Bottom Layer

In the above example, the resultant error messages will be:
e Copper Text Outside Board Outline (CT) At (31.24 87.63). Layer "Top Electrica".

e Incorrect Text Mirroring (MX) At (30.73 85.85). Layer '‘Bottom Electrical'.
The design below shows both of these errors corrected.

1eyed moftlod Top Layer

Use Board Centreline

Thereisanew check box on the Technology didog and Spacing Rulestab — Use Board
Centreline. Use this option to ignore the ‘real” width of board outlines when using
Design Rules Checking. Checking would then be done up to the centreline of the shape.

DFM{DFT Rules Copper 100 100 100 100 10

Differential Pairs Text 100 100 100 100 10
3 Nets Board 100 100 100 100 10

Met Mames

et Classes

Pin Nekworks
=4 Layers

Layers

Layer Spans

Layer Classes Fule Level

|, s © Dedn
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Testpoint Analysis
Testpoint Rules

Y ou can now specify additional constraints on testpoints (such as minimum pad size,
distance between testpoint centres, whether you can test on vias, SMD pads, Through-
hole pads, etc.). Y ou can define the number of testpointsto be added to netsin the design.

Y ou can dso specify an attribute which defines the minimum number of testpoints
required on a connected net (you can aready specify this on anet class). This atribute
can be on anet, pad or component even if the net classruleis set.

If any of these rules (min number of TPs required) specifically define 0, then no testpoints
arerequired on that net, otherwise it is the maximum of these minimum numbers (non-

numeric val ues have no effect).

Automatic Insertion of Testpoints

Using the Auto I nsert Testpoints option from the Tools menu, will automatically
allocate additional testpoints on anet. These can be added to existing pads, vias or new
testpoint symbols, vias or parts can be added.

The Automatic Testpoint I nsertion dialog all ows these testpoints to be defined and

B Automatic Testpoint Insertion @
Mumber of Testpoints Selection Filter
Teskpoints Per Mek: 3 £ Mt Class: !

Unless redefined by attribute: | TP
(@ Matched (O Unmakched

Testpoink Type ;
et Required Actual
Make existing pads Testpoints where possible $3 3 z
Extral & 1)
Add Testpoints using | Doc Symbol w Extraz 3 i}
Symbol TESTPAD {Dacsymbolsh “

Atternpt To Flace DAttempt To Route
Place Around Board

Report... ] [ Ok, ] [ Cancel

Ignore Power and Ground Nets

Using the Add To Unconnected Pads check box will allow you to add testpoints to pads
which are not currently connected.

Testpoint Type alows you to choose which type of testpoint you will add to the design
and where they should be positioned. Unplaced testpoints are added to the Component
Bin or placed Around The Board if this option is checked.
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Testpoint Insertion Report

Run from Automatic Testpoint Insertion diaog, the Testpoint Insertion Report lists
nets which do not have the required number of testpoints (using the rules above).

It suggests suitable existing nodes which could become testpoints and any DRC rules they
would break.

48 net (s) missing testpoints
0 net(s) with extra testpoints
144 testpoint(s) need to be inserted

Nets Wth M ssing Testpoints

Net Actual Required
DI FF1 1 2
DI FF2 0 3
DRI VE 2 1
El 0 3
E12 0 3
FAT 0 3
GN\D 0 3
H gh_speed 0 3
HS 0 3

New DRC Checks for Testpoints

There are new checks available in the Design Rules Checking dialog under the
Testpoints section.

Split Planes [] Component Name ] Piri Order
Testpaints [ Differential Pairs
Unreachable Side

Under Component
Centre to Centre
Min Paitits Per et

[ selectal | [ Desslectan |

Testpoints— Unreachable Side - is an existing check but now categorised under the
Testpoints section.

Testpoints- Under Component - Checks that Testpoints are not placed under or too
close to a Component. This check uses the component placement shapesto determine the
extents of each component. Each testpoint must be more than the minimum distance away
from all components on the probe side.
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Testpoints— Centreto Centre— Checksthat the testpoint centres are not too close using
the Testpoint Centre space rule defined on the Technology Design Rules page.

Testpoints- Minimum Points Per Net - Checks that the net has enough Testpoints, as
defined in the Net Class Rules section of the Design's Technology data.

Testpoint and Testability Report

Run from the Output menu and Reports, two reports are available to report information
about Testpoints:

Testability Report — thisis an analysis report of the testpointsin the design. It also
includes Testpoint DRC checks defined in the DRC Acceptance tests. This enables you
to include this report in your CAM Plots batch as afinal sign-off report for Testpoints.

Testpoint Report — thisreportsthe X and Y position, Side, Name and Net Name of each
testpoint in the design.

Insert Layer Stack Preview

Within the Technology dialog under Layersand Layer Spansisthe View Layer feature.
This enables you to view the layer stack and via spans. In version 5.0 you are now also
abletoinsert thisinto a PCB design as a documentation symbol using the Insert L ayer
Stack Preview option on the I nsert menu. Where the Material and Thickness have been
defined in the Technology, these values will aso be displayed inthe Layer Stack
Preview.

Wires Top

Silkscreen Top

Top

Solder Mask Top

Paste Mask Top

Pin Names

Ground

Inner 3

Inner 4

Inner 5

Inner 6

Power

Bottom

Silkscreen Bottom —
Solder Mask Bottom

Paste Mask Bottom

Wires Bottom

Pin Names (Bottom)

Top - Ground

[ Inner 3 - Inner 4
<Through Hole>
|~ Inner 5 - Inner 6

/ Power - Bottom

Default valuesfor Layer:, Line Style: and Text Style: are defined in the Settings menu
and Design Settings and Defaults, Report Symbol diaog.

Once in the design you can change the properties of the preview using the Properties
dialog.
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Properties: Symbol - Text Style g|
Tewt Style | Line Style | Symbol | Symbol Attributes
Hame: |Mormal b
Teut Size [ in Points
Height: |50.0 &
Farit
Trebuchet M5 v
[ Underline
(ot J [ comcel ]

The size of the overall layer stack preview doc symbol is determined by the text size used
for the layer names withiniit. If you change the text style and size using the Properties
dialog, the doc symbol used for the layer stack will be automatically resized bigger or
smaller as appropriate.

If you change the layer stack or via stack in the Technology diaog, you can update the
doc symboal in the design by selecting it and clicking Update Layer Stack Previews from
the context menu. Y ou may have more than one layer stack preview in your design.

Display Layer Stack Preview Command

Thereisanew command to display the Layer Stock Preview without going through the
Technology didog. Thisisavailable as a shortcut key command and a command from the
Run Command diaog - Display Layer Stack Preview.

Toggle View Powerplane Templates Off/On

When using the View Power plane option, Pulsonix now automatically switches off
Templates on powerplane layers. Templates are switched back on again after using this
option (View Power plane> Hide), again with a question diaog.

M ake templates invisible?

i

Wwharnings OnA0F ..

[] o rot tell me again

Warning check boxes for both modes are available to pre-select in the Design Settings
and War nings option.
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Square Ended Tracks and Backoff

When using thick tracks into a thinner track using a ‘T’ route, if you wish the thick track
to be backed off, you can check the Squar e Ended Tracks box on a Net Class under
Routing. This now backs off at width changes and junctions aswell as on pads and at
dangling ends. Enabling Backoff Track Endswill cause tracksto end squared off. Thisis
only applied to tracks which have sufficient length for the track to be backed off and the
end squared.

End of wider track removed

Design Rule Checking will take the square end into account, alowing tracks to end more
closely to other obstacles than would normally be the case. At width changesand T-
Junctions, track ends are squared off, so there is no overshoot. Again, this alows
obstacles to be placed dightly closer to the track end.

Copper pour also takes these fully into account.

Note that there is a drawing performance penalty when using square ends.

Chamferto Inside Cormer Distance

— Maormal Rounded Corner

W hax Chamfer Froporion
Chamfer Proportion » 0.0

.— Square End

—Mormal Rounded End

Non-round Drill Holes - Slotted Pads

Slotted Pads

Y ou can now define non-round drill holes. Y ou can do this using the Edit Pad Style
dialog from the Technology dialog and Pad Styles page or the using Define Pad Shape
editor. Drill Holes then show as Special in the Technology file.
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Bl Technology [8 Layer.ptf] - Styles - Pad Styles

24 shyles
g Pad Styles
Track Styles
Line Styles
Text Styles
Hatch Styles
3 Rules
Spacing Rules
Design Rules
DFM/DFT Rules
Differential Pairs
3 Mets

Met Mames

Rectangle
ngle
Suare

Hame Layer | Shape |Wi(|th| Length | Drill Hole |

Bond Padd Rectangle 10.00 30.00 000
" |Die Pad Square 4.00 0.00
[ |Fiducial Target 25000 .00
N Mounting Hole: | Round 130,00 45.00
K3 Mourting Hole1 Round 150,00 100.00
| |Rect (a0 70 Rectangle S0.00 7000 0.00
v |Round (551 Round 55.00 36.00
[ |Round (581 Round 56.00 30,00
T |Sictted Crval (50 % 70) 50.00 Special

When editing pad styles, you can choose from thelist of Drill Shapes available from the
drop down list or you can create your own shape using the Define Pad Shape editor.

Edit Pad Style X
Mame: | Shotted Rect (50 = 70) Used:
Shape:
Type:  |Rectangle | widthe  |[B0.00
Offzet:  |0.00 0.00 Length: | 70.00
Crrill:
Plated Through:
Size: 14.00 Shape; |Rectangle w
Offset: |0.00 0.00 Length: |45.00
Rotation: | 0.0
[ QK. ] [ Cancel

Outputting non-round drills

When post processing alayer span, you can specify if round and non-round holes will
come out. Non-round holes will be milled.

The Cam Plot Wizard now alows you to specify the Hole Shape: when the Excellon

output is selected.
Design Position Process: Layer Span <Through Hole  « Exclude ltems. ..
M- Finish
Style: Crrill I
Mirror: [Fl
Diill Type:  |&ll v
Hole Shape: o A
Mon Round
Round
[ < Back ” Mext > ] [ Cancel ] [ Help ]

Finger (Oval) shaped holes are milled using asingle line of the appropriate width,
rounded rectangles are milled using adrill of the corner radius.
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If you require Rectangle shaped holes to be punched, your normal selection would be for
Hole Shape: Round and for no additiona output. It is assumed you will not mix punched
and milled slotted holes. Punched holes would then be output through the Report M aker
using the new List of Drills command and the commands withiniit.

Pad Shape Editor Changes

The Pad Shape editor now shows the pad exception shapes as well as the default shape
and drill hole shape, you can edit, add, del ete any of these shapes.

Pad Shape
Exception

A

Drill Shape

-t— Pad Origin

Pad Shape

In V5.0, the ahility to see and modify the drill hole which you couldn't previously do has
been added.

Edit an existing pad style in the Pad Shape Editor and you can del ete, resize, move or edit
thered circle drill shape. You are ableto deleteit first then add a new shape (a Rectangle,
for example) to draw in adotted pad. If you then select it, you can use Change Layer to
select anew special layer of <Drill Shape>, this specifies the shape to be the drill hole.

If editing the pad shape, use one of the other layers to add a pad exception. Y ou no longer
choose a layer to exist but can add exceptions at the same time.

Change Layer,
Old Layer: | <Default Shape>

Mew Layer:

wirez Top

Silkzcreen Top
Top

Battam
Silkscreen Bottom
<Diill Shape:

«Default Shape:

The <Default Shape> entry shown means that the selected shape will appear on al the
layersin the layer stack unless changed to a specific layer.
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CSV Import of Gerber Apertures

From within the CAM Plot diaog and Setup, Gerber, you can now opt to use a fixed
format aperture table from a CSV file. Any attempt to use aperturesthat are not defined
by thisfile will cause an error to be reported during plotting.

To use this option, select the Fixed Aperture File check box and choose your CSV file
using the Browse button. The file name selected will be displayed.

Setup Gerber fgl
Flotting &rea
Units: |inch w
Lower Left; Upper Right:
0.0000 0.0000 10.0000 10.0000
Fiegistration Paint
Centre v
[ Produce “Windows Yerification Plat Fized Aperture File
\Gerberdpertures. cav
Options: Format:

Clicking on the Apertures button will display alist of the fixed apertures that will be

used.

When the Gerber output isrun, if the aperture required doesn’t exist, the plot is not output
and thereport file will contain alist of missing apertures.

CSV File Definition

The CSV file should contain aperture definitionsin a particular format. The first line can
show the field names for ease of reference when editing the CSV file. Thefields required
are shown in this example:

dcode, shape, wi dt h, | engt h, cor nerradi us, rotati on, hol e, of f set x, of fsety
72,round, 0. 6nmm 0. 6mm 0,0, 0,0, 0
73,round, 1. 4mm 1. 4nm 0, 0, 0.9mMm 0, 0 10, square, 60, 60, 0,0, 32,0,0

The default units are thou/mils, but you can use mm by appending "mm" to each value as
shown in the example.
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Change to ODB++ Output

The ODB++ Output has been modified to allow dotted pads and board cutoutsto be
exported to be processed for routing.

Select the layer required from the drop down list under Plated Boar d Cutouts. The drop
down list will display Non-electrical Layer Classlayersavailablefor selection.

Export ODB++ @

Compressed
Compressed File
c:\Flatshpeb.tgz

[ Use CAM/Plot Layer Combinations

Layer Clazzes

Silkscreen Sikscreen w [] Dutput Positive Power Plane
Solder Maszk Solder Mask w [] Composite Positive Power Plane
Solder Paste Paste Mask W
Plated Board Cutouts | Board -

[ ak ] [ Cancel ]

When processed, anew layer will appear in the ODB++ file which will have amilling
profile created for it.

Changes to the High Speed Cost Option

Diff Pairs - by layer Gap and Width

Within the High Speed option, you can now define the gap used on Inner layers and Top
and Bottom. Previoudly, you could only define the gap used for dl layers occupied by the
differential pair tracks. A change has aso been so that when changing layers, not only is
the gap changed but also the track width. The track width change relies on anew switch
being enabled in the Net Class dialog.

Differential Pair Gaps

Within the Differential Pairs option of the Technology file, you can now define the pair
Gap for the Top and Bottom layers, plus the Default. The Minimum Gap is the minimum
distance the pair of tracks can be. This can be less than the normal Spacing rules for the
nets (which would otherwise be the value used). Thisis the gap used by the Differentia
Pair Paired Track routing feature. You can define different values for the Top or Bottom
Layer, if either of these values is Undefined, then they take the Default value. If the
Default value is Undefined, then it takes the appropriate Track to Track spacing rule
value.
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§0,000000
Maximum Length Difference: 100.0

Mirirmum % Paired:

Minirmum Gap

Boktam Layer: 12.0

[ v T

i bl

Alternate Track Style on Inner Layers

Thereisacheck box on Net Classes diaog in the Technology fileto use the alternate
style when routing on inner layers (Alter nate Style on Inner Layers). When alayer
change is performed, with this switch set, the track width will automaticaly change to the

aternate style.
Edit Net Class
Hame: |HS |
Type: |Signal v |

An example of adesign using differential pairs might look like this:

R2

Styles |F|0uting | Rules || Attibutes |

Drefault Track Style:

Mame: |Default v
Wit
Alternate Track Style:
Mame: |A|t -
i
Wia Style:
Name:  [via (50) v|
Widh: (500 | Shape: [Round |
| | Dik  [260 |
Plated Irner Diamneter:
Fatten/Meck Min Length:

£

4

LY <p

Ul
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Design Calculators

The Design Calculator s option can be accessed from the Utilities menu. This new option
contains seven calculators, each accessed from atab at the top of the dia og. Each of these
calculatorsis explained in its own section in this document.

Conversion Calculator

Thisisabasictoal for converting numbers from one unit or notation to another.
The Convert dialog appears when the tab is sel ected.

Canvert

Basic Conversion

Tupe: |Length j
Fram: |1.2e-DDB |inches j
To: |D.00T4 [thou |

Floating Point Mat ation

pooz

Decimal: |0.001 200000000 Precizion: IT
Exponential: ’W
Engineering: W
s [lzom

Basic Conversion
Choose the Type of value you are converting, Length or Angle for example.

Enter the original value to be converted into the From: edit box, and select the units you
are converting from using the drop down list to itsright. Select the units you are
converting to from the drop down list to theright of the edit box labelled To:.

The converted value will be displayed in the To: edit box. It will also be entered
automatically into the Floating Point Notation edit boxes to show the value using
different numeric notations.

Floating Point Notation

Enter the number in the edit box using any notation you require. The number will then be
shown in each of the different floating point notations. The Precision for the decimal point
notation can be entered to set the number of decimal places shown after the decima point.

Note: Several of the other caculators will automatically set these values to their result
when used.
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Heat Sink Calculator

Thisisacalculator based around the cal culation of therma resistance in aheat sink. It can
be used to help with the selection of a suitable heat sink for atransistor or other
semiconductor device that is mounted in a case that is then mounted on the heat sink.

The Heat Sink dialog appears when the tab is sel ected.

Heat Sink. |
Chooze the value you want to calculate

" Device Power
Device Power: (12 watts

" Temperature

Ambient Temperature; |22 C
M ax Device Temperature: |52 C
Permitted Temper ature Rise: |30 C Heat Sink

Paste

Washer
[ —Paste

* Thermal Resistance

. I
Device: |1 C /A wiatt

Leave blank if the following do not exist:
Paste: |0 C /A wiatt
Inzulating ‘asher: |0 C /wiatt
Heat Sink Thermal Resistance: |1.5 C /wdatt
Tatal Thermal Resistance: |2.5 C /wdatt

MOTE: These calculations are approximations, and should ot be used if 4 high degree of accuracy is
required. Yiew the online help for more information about the formulas uzed.

This calculator uses the basic formula:
Total Thermal Resistance = Temperature Rise/ Device Power

The Temperatur e Riseisthe rise from the ambient air temperature to the maximum
device temperature, often called the junction temperature of the device.

The Total Thermal Resistance is made up the following parts:

e The"Junction to Case" thermd resistance for the device.
Thisfigure can usually be obtained for the device from the manufacturers data, or can
be cal cul ated from the device case temperature.

The "Caseto Sink" thermal resistance of the thermal interface materia between the device
and the heat sink.

Thisisnormally either alayer of thermal paste (therma compound):
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Heat Sink

Paste

Washer
e
[ ~Paste

Device

or more likely an insulating washer with thermal paste either side:

Heat Sink

1
| Paste

Device

e Thetherma resistance between the heat sink base and the ambient air.

Using the dialog

First select the value you want cal culated using the radio button on the appropriate
section.

e Device Power

e Temperature Rise

e Heat Snk Therma Resistance

The value being calculated will become aread only box. Enter the valuesin the other

sections to produce the result. The result will be blank if not al the required values are

entered.

Once you have cal culated the required result, you can switch to the Conversion
Calculator tab to see theresult in engineering or scientific notation.

Note: These cal culations are approximations, and should not be used if a high degree of

accuracy isrequired.
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RLCF Calculator

This calculator page represents the rel ationshi p between Capacitance, Resistance,
Inductance and Frequency in abasic RLC circuit. An RLC circuit (also known as a tuned
circuit or aresonant circuit) is an eectrica circuit consisting of aresistor (R), an inductor
(L), and acapacitor (C), connected in series or in paralel. You can use this calculator to
calculate any two of these values given the other two.

The Basic RLFC diaog appears when the tab is selected.
Basic RLCF ]

Clear the form and type in any bwo values to give the other two.

Resistance |6793 Ohms

Inductance: |3.6365e+012 H

Capacitance:  |78839 F

Frequency. |2.97127e-010 Hz

Pressthe Clear All button to clear all four values, ready for you to use. Enter the two
values you know and the other two values will be calculated in read only boxes.

These calculations are based around the following two generaly known equations:

1

2w/ LC
and
R=2nfL
where R istheresistance, C isthe capacitance, L isthe inductance and f is the natura

frequency of the tuned circuit.

Scientific Calculator

Thisisascientific calculator with the ability to use values from picked PCB design items.
The caculator performs basic arithmetic, such as addition and subtraction, aswell as
functions found on a scientific calculators, factorials and logarithms for example.

The Scientific dia og appears when the tab is selected.
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Scientic |
Stats |
[ Irv [ Hyp Backspace | AC | C |
(@]} [y} [t [sn ] |\ [ 7] [&]} [0 ]} | [ 2] [oed]
[ [53] [ Jed ||| [a] [o T [ ) | =] [5m]
o] ]l || 1] 2] s|| -
=q. root | nth root | ﬂ J ﬂ J =
Memary Item D ata
M MR M m M Track Walue ~
0 Segment Length 1.1000
Segment Angle [deq) 0.0000
idth 0.0150
Start » 16.3500
Start y 224500
End x 17.4500
Statistics Endy 224500 ¥
M M To kemary To Register
e oo E ﬂ Length Units: |inches | Precision: '4—
Basic Use

The cdculator works the same way as a hand held calculator.

P Tousethecalculator

1. Click onthedigit, sign and decima point buttons to enter a number. The number will
be displayed in the Register at the top of the calculator. Use the Backspace key if
you make a mistake whilst entering the number.

2. Click on an operation button, + to add, - to subtract, / to divide, or * to multiply.
Enter the next number in the calculation.

4. Continue to press operators followed by numbers until all numbers have been
entered.

5. Click onthe equals button to give theresult in the register. For example, 4 +5+ 2*
3 = should give the result 33.

Y ou also can enter the digits and operation keys directly from the keyboard, and copy and
paste numbers from elsewherein this application, or from other applications, to the
register using standard windows cut/copy/paste operations.

At any time use the C (Clear) button to clear the register before entering numbers, or use
the AC (All Clear) button to clear the register, all memory and the current operation.
Scientific Operations

The group of buttons to the right of the number buttons perform scientific cal culations on
the numbers you enter. Some of them are single click cal culations on the number in the
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register, and some need another number to compl ete the operation followed by an equas
to present the answer. Pl entersthe pi constant into the register, ready for the next
operation. Thetrigonometric functions operate on numbersin degrees.

Some examples:

e Pressing "2" followed by "x"3" performs 2 to the power 3 and the result 8 is placed in
theregister.

e Thesequence"5", "x*y", "4", "=" performs 5 to the power 4 and theresult 625 is
placed in theregister.

e Thesequence"6", "4", "nth root", "3", "=" performs the cuberoot of 64 and the result
4 isplaced in theregister.

e Pressing "4", "5" and "tan" calculates the trigonometric tangent of 45 degrees, and the
answer 1isdisplayed.

Trigonometric Operations

Check the "Inv" box to change the trigonometric operations to perform the inverse, or arc
functions. For example, use the sequence "Inv" "1" "tan" to perform the arctangent of 1, to
find which angle gives atangent of 1, so the answer 45 is displayed.

Check the "Hyp" box to change the trigonometric operations to perform hyperbolic
operations. For example, use the sequence "Hyp" "1" "tan" to perform the hyperbolic
tangent of 1 giving the answer 0.761594 ( which ispi/4). Use "Inv" and "Hyp" to
calculate the inverse of the hyperbalic function.

Note, if you know an angle in radians and want to perform a trigonometric function on it,
you can convert it to degrees using the Conver sion Calculator and paste the converted
valueinto the register to perform the operation.

Logarithms

Use "log" to find the base 10 logarithm of a number and use "In" to find the natural
logarithm. Checking the "Inv" box makes "In" perform the exponential of the number in
theregister.

Memory Operations

The group of buttonsin the Memory box allow you to save numbers to one of five
memory locations, and recall these numbers when they are required at alater stage in your
calculations. First select which of the five memory fields you will be using, and then press
one of the memory buttons as follows.

e Click MS (Memory Store) to copy the number from the register to the chosen
memory field.

e Click MR (Memory Recall) to copy the number from the chosen memory field back
totheregister.

e Click MC (Memory Clear) to set the current memory field to zero.

e Click M+ (Memory Add) to add the number from the register to the chosen memory
field.

e Click M- (Memory Subtract) to subtract the number in the register from the chosen
memory field.
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Statistical Operations

The group of buttonsin the Statistics box alow you to enter datain the form of a series
of numbers, and cal cul ate basic statistical information on the data.

P Tousethe statistical operations

1. Pressthe Sta button to enter Statistics mode. In this mode Stats will be displayed to
the left of the register, and al the statisti cs buttons are enabled.

2. Enter anumber into the register and press the Dat button to add it to the datalist.
Repeat this for each number in the data series.

When al numbers have been entered you can use one of the statistical operations.
Click the Sum button to show the sum of the data

Use the Ave button to display the average of the numbers.

Use the SD button to show the standard deviation of the data.

Use the s button to show the sample standard deviation of the data.

Press the Sta button again to exit the Statistics mode. The data will be cleared, ready
for next time.

© N o 0 &~ W

Design Item Data

Thisis available when editing PCB designs or PCB symbols. The Iltem Databox hasalist
of numerical information from the selected design item. To use thisdata, click on theitem
of interest inthelist and use the To Memory button to store the selected valuein the
currently selected memory field, or use the To Register button to copy the number to the
main register at the top of the calculator.

Usethe Length Units and Precision controlsto change the way the design datais
displayed in thelist only.

To change the item that information is displayed for, move the cursor out of the dialog
and you will be presented with a calculator cursor. Usethis to pick on the next item from
the design. Keep the shift key pressed down to select whole shapes or tracks, or keep the
control key down to just select aposition instead of a design item. If you can not see
enough of the design, use the Hide button at the top right of the diaog to hide the dialog
until the mouse key is clicked. Pressing the Escape Key, or the cross at the top of the
dialog will exit the calculator picking mode back to normal select mode.

Y ou can use the picking to measure the approximate distance between two picked points.
After the second pick you will find Picked Distance and Picked Offset in theitem list. The
distance is the direct line between the picked points and the offset givesthe X and Y
coordinates. Keep the control key down to avoid items while picking if you only want to
see the point information.

Track Impedance Calculator

This calculator calculates the characteristic impedance of a unit length PCB track for a set
of common track geometries, or it can be used to calcul ate the required track width given
a known approximate impedance val ue.

The Track | mpedance dialog appears when the tab is sel ected.
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Track Impedance

PCE Track Geometry: |Eentered Striplire j ¥ Differential T rack Pair Hide
Calculate: |Impedance ﬂ
Inputs:
Track Ta Plane Gap (H): [20 |th0u ﬂ g
2] 2]
Track Thickness [T]: |1 |02 [per =q. Ij 4§ L
T ——t—p
Track width [w. [6 [thou =] | | !
Track Spacing [S]: |12 |th0u j
Fielative Permittivity (Er): 4]
Results:
Characteristic: Impedance: |76.3139 Ohmg
Capacitance: |2.221 09 pF per: |inches j
Inductance: |12935.2 nH per: |inches j
Propagation Delay Time: |1 B35 pEec per: |inches j
Differential Impedance: |129.787 Ohmg

MOTE: These calculations are approximations, and should ot be used if 4 high degree of accuracy is
required. Yiew the online help for more information about the formulas uzed.

Track Geometry
There aretwo controls that define the track configuration to be used in the cal culations.

First drop down the PCB Track Geometry list at the top of the dialog and choose the
geometry that matches your track situation.

Then use the check box below the list to select whether you want the calculation for a
Differential Track Pair or asingle track.

The diagram in the dialog will be changed to show the track configuration you have
chosen.
What to Calculate

Drop down the Calculate list at the top of the dialog and choose which value you would
like to calculate. The controlsin the Inputs section will dter to provide the inputs for the
calculation you have chosen and the Result section will display the chosen value.

Design Calculators - Track Impedance

Heat Sink Basic RLCF Carvert
Scientific Track “idth and Resistance Track Impedance “ia Resistance
PCE Track Geometry: | Microstrip + | [] Differential Track Pair
Calculate: | Impedance b

Inputs: Impedance
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Inputs

The controlsin this section will be changed to match the chosen configuration and each
will include alabd in brackets referring to alabel on the diagram.

Enter the correct values to generate the required result. Make sure the units drop down list
is correct for the values you have entered.

If you are calculating the track impedance, you can enter the Track Width by picking on
atrack in the PCB design. To do this, move the cursor out of the dialog and you will be
presented with a calculator cursor. Use thisto pick on the track in the design and its width
will be automaticaly entered into the dialog. If you use shift click to select awhole track,
the largest width will be used. If you can not see enough of the design, use the Hide
button at the top right of the didog to hide the didog until the mouse key is clicked.

The Track Spacingis only presented for differential paired tracks and is the gap between
the track pair. This cannot currently be extracted from the design.

If you are calculating the required track width, you will be presented with the
Characteristic Impedance control to enter the known value.
Results

This section shows the results of the cal culations using the formulas listed below. Some
cal culations have constrains on the relationship between parameters and, if these are not
met, an error message is shown on the top line of the Results section. The message will
show the relationship and state a minimum or maximum value.

Once you have cal culated the Characteristic Impedance, you can switch to the
Conversion Calculator tabto see theresult in engineering or scientific notation.
Formulas

The formulas used are taken from "The Design Guide for Electronic Packaging Utilising
High Speed Techniques" IPC-2251 document.

NOTE: These cd cul ations are approximations, and should not be used if a high degree of
accuracy isrequired.

Microstrip
Zo= 87 ln[ 598H Johms
Je+14l \OSW+T

_0.67(5+141)
1 398H
0.8% + T

Lo=Chx an nH/inch

pF/inch

T = Cox Zopsec/inch

g =25 Zox [1 048 exp{_o';MDohms
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T
H
FEmhedded Microstrip
7. - 87 ln[ 5.98H ]X(I—HI_T_H]OI‘]IHS
Je+141 08 +T 0.1

Toe=84.75x% /0475 x & x (1 + & ¥ )+ 0 67psec/inch

Co= EpF/inch
Zo

Lo=Cyx Z nHfinch

Zag = 2% 20 x[1—0.48>< exp(_ozﬂj}ohms

1

e
B e — [+
3 Z. [Hy'l
5
e |<—>| bl
T = HyH!
Centred Stripline
202 80 [ AxQHT) 4
Je o 0.67zx(0.8W +T)

Te=84.75x% \/.9_ psecfinch
Co= EpFlinch

Zo
Lo=Cvx Zs nHfinch

Zag = 2x Zox [1— 0.347 x em{%j} ohms
X +
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P
e T
¥ H
T+ = 10 '
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5
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Asymmetric Stripline

Zuz[lH ]XSOX]_H[ 4X(2H+T) }ohms

4xH ) o T\ 067mx(08W +T)

T =84.75x% Js_psecfinch
Co= EpF!inch

Zo
Lo=Cvx Z nllfinch

Zag = 2% Zox [1— 0.347 % exp[(Hz'T%ST)Bohms
HH1+
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Dmal Stripline
Zo=0.5x ﬂ><ln 8H +ﬂ><ln 8(H+C) ohms
Ve o \0.6Tzx(08W+T)) e 0.67zx(0.8W +T)

T.=84.75% \/g psec/inch

Ch= L pF/inch
Zo
Li=Cox Z" nH/inch

Zag = 2% Zo x[l— 0.48x exp[_oéﬂnohm

1

Note: These cal culations are approximations, and should not be used if a high degree of
accuracy isrequired.

References

"The Design Guide for Electronic Packaging Utilising High Speed Techniques' IPC-2251
document

"PCB Impedance Control: Formulas and Resources", by Doug Brooks.
Based on the "PCB Trace Impedance Caculator” from the University of Missouri-Rolla
EMC Laboratory.

Track Width Calculator

This calculator represents the rel ationship between the track width, the current applied to
it and the temperature rise when that current is applied. Given any two of these values the
third can be calculated. Y ou can enter the track width, length and layer by picking on a
track in the design.

The Track Width and Resistance dialog appears when the tab is sel ected.
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Track Width and Resistance l

Hide
Calculate: [Required Track Width -l

Inputs:
Track Layer: & Estemnal  Intemal

Track Thickness: |E |02 [per 2q. foot) j

Current: |0.885517 Ampz

Temperature Rise: |1.63613 C
Ambient Temperature: |10 C
Track Length: |0.55 |inches j
Copper Resistivity:  |1.8e-006 Ohme-cm Use Default
Results:
Required Track Width: [15 [thou =]
Resistance: |0.00893686 Ohrns

Voltage Drop: |0.00791374 Yoltz
Power Loss: |0.00700775 i atts

MOTE: These calculations are approximations, and should ot be used if 4 high degree of accuracy is
required. Yiew the online help for more information about the formulas uzed.

What to Calculate

Drop down the Cdculaelist at the top of the didog and choose which value you would
like to calculate. The controlsin the Input section will ater to provide theinputsfor the
cal culation you have chosen and the Result section will display the chosen value.

Inputs
The valuesin this section are required to perform the caculation.

Select the Track Layer. Choose whether the track is on an outer layer, or an inner layer of
the board. The formula uses curve fitting following the IPC-2221 guiddines, which uses a
different constant for tracks on outer and inner layers.

Y ou can dso enter this value by picking on atrack in the PCB design. To do this, move
the cursor out of the dialog and you will be presented with a calculator cursor. Use thisto
pick onthetrack in the design and its side will be automatically entered into the dia og. If
you can not see enough of the design, use the Hide button at the top right of the dialog to
hide the dialog until the mouse key is clicked.

Enter the Track Thickness and select the units of the value being entered. Thisisthe
thickness of the copper used for the track. Y ou can choose to define the thickness using
ounces per square foot, which we convert to thickness using 1.378 thou per oz.

If calculating the Current or Temperature Rise the Track Width is required. Enter the
value and select the units of the value being entered. Y ou can also enter this value by
picking atrack segment in the design using the method mentioned above. If the whole
track is selected (by holding the shift key down) the maximum width on the track will be
entered.

If calculating the Track Width or Temperature Rise the Current to be applied to the track
isrequired. Enter the value in amps.
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If calculating the Track Width or Current the expected Temperature Rise the track will go
through is required. Enter the value in degrees Celsius.

Resistance Inputs

The next three parameters are only required if the Track Resistance, Voltage Drop or
Power Loss are required.

Enter the Ambient Temperature of the board in degrees Celsius.

Enter the Track Length and select the units of the value being entered. Y ou can also enter
this value by picking atrack segment in the design using the method mentioned above. If
the whole track is selected (by holding the shift key down) the tota track length will be
used, otherwise the length of the selected track segment will be used.

Enter the Copper Resigtivity. If you don't know the Resistivity of the copper, it can be set
to the default value of 1.7e-006 by pressing the Use Default button.

Results

Once lega values have been entered for all input sections the result will be automatically
calculated. Thefiddswill be left blank if not enough information has been entered. The
formulas used to generate these results are detailed bel ow.

Formulas

The formula used to represent the relationship of the three values (Current, Width and
Temperature Rise) isasfollows:

I=k*AT"A™

where:
| is the Current applied to the track in amps.
T isthe Temperature Rise above the ambient, in degrees C.

A isthe cross section area of the track in square thou. Thisisthe Track Width timesthe
Track Thickness.

k, B1 and B2 are constants determined by applying least squares fit and multiple
regression techniques to actua measured PCB data for different track widths and currents,
such that the difference between the actua temperature rise and the cal cul ated value using
the constants in the above formulais minimised. The Doug Brooks paper on
"Temperature Rise in PCB Traces" goesinto thistechniquein more detail. The constants
we will use are taken from the IPC-2221 design standard for PCB track widths, which
uses curve fitting to estimate the following values:

B1=0.44

B2=0.725

k =0.024 (for internd layers)
k =0.048 (for external layers)

The formula for track resistance used in this caculator is:
Resistance = ((Resistivity * Length) / Area) * (1+ TC* (Temp - 25))

Voltage Drop = Current * Resistance
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Power Loss = Voltage Drop * Current

where:

Resistivity is the copper resistivity entered in the dialog, and defaults to 1.7e-006.
Length isthe Track Length entered in the dia og.

Areaisthetrack cross-section area mentioned above.

Temp is the Ambient Temperature plus the Temperature Rise, both from the dialog.

TC isthelinear temperature resi stance coefficient of copper and we use the value 3.9e-
003 ohm/ohm/C taken from the last reference bel ow.

NOTE: These ca culations are approximations, and should not be used if a high degree of
accuracy isrequired.

References

"Constructing Your Power Supply - Layout Considerations”, by Robert Kollman
"Temperature Risein PCB Traces", by Doug Brooks

The IPC-2221 design standard for PCB track widths.

"Temperature coefficient of resistance” - by John N Fox

Via Resistance Calculator

Thisisacalculator to calculate the resistance, voltage drop, power loss and thermal
resistance of viasin a PCB design. It has the ability to take the hole diameter fromavia
selected in the design.

The Via Resistance dial og appears when the tab is sel ected.

ia Resstance

Hequrec Inputs: R
Flating Thickness: | [thou |
Fols Dismster: [24 fthew =]
YiaDeath: [60 ltheu ]

Optional Inpats for Resistance Calculations:
Lurrznt: |72 Amps
Rosistivity: | 28e-008 Ohmen  Use Default

Resuts:
Fiesislance  |0.000030433 Ok
volags Drop | NNNRPRFZR Walt

Power Lass  |0.000814232 Walts

Thienual Resistanue | 74,0603 C/widl

NOTE: Thesc caculationz arc apprarimations, anc should not bz weedif ¢ high degiee of accaracy iz
recuired. Wicw tve onling help for more nfcrmation abow: the fermulaz used.
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Required Inputs

The valuesin this section are required to cal cul ate the thermal resistance and the
resistance for the via.

Enter the Plating Thickness of the copper the viais plated with, and select the units the
value being entered isusing. Y ou can choose to define the thi ckness using ounces per
square foot, which we equate to thickness using 1.378 thou per oz.

Enter the Hole Diameter of the via. Thisisthe drill diameter before plating is applied.

Y ou can dso enter this value by picking on aviain the PCB design. To do this, move the
cursor out of the dia og and you will be presented with a calculator cursor. Use thisto
pick ontheviain the design and its drill size will be automaticaly entered into the dia og.
If you can not see enough of the design, use the Hide button at the top right of the dialog
to hide the dialog until the mouse key is clicked.

Enter the Via Depth, i.e. thelength of the viathrough the board.

Optional Inputs

The Resitivity in this section is required for calculate the via Res stance, and the applied
Current isrequired to cal culate the expected Voltage Drop and resultant Power Loss.

If you don't know the plated copper Resistivity, it can be set to the default value of 1.9e-
006 by pressing the Use Default button.

Results

Once lega values have been entered for all input sections the results will be automatically
calculated. Thefiddswill be left blank if not enough information has been entered. The
formulas used to generate these results are detailed bel ow.

Formulas

The formula for thermal resistance used in this calculator is:

Therma Resistance = (Thermal Resistivity * ViaDepth) / Via Area

where:

Therma Resistivity for plated copper is assumed to be 0.249 cm-K/W (at atemperature of
300K)

Via Depth isthe length of the via through the board, entered directly in the dia og.

ViaAreaisthe cross section of the plating, defined by (Pl * (Drill Diameter - Plating
Thickness) * Plating Thickness)

The formula for viaresistance used in this calculator is:

Resistance = (Resistivity * ViaDepth) / ViaArea

Voltage Drop = Current * Resistance

Power Loss = Voltage Drop * Current

where:

Resistivity isthe plated copper resistivity entered in the dialog, and defaults to 1.9e-006.
Via Depth and Via Area are as mentioned above.
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Current is the current gpplied to the viain amps, entered directly in the dia og.

NOTE: These cdculations are approximetions, and should not be used if a high degree of
accuracy isrequired.

References

"Constructing Your Power Supply - Layout Considerations”, by Robert Kollman
"Current Carrying Capacity of Vias", by Doug Brooks and Dave Graves

"Appendix B", Materials Science and Engineering - An Introduction, by William Callister

Additions to V4.6 but not previously documented

Barcode Text

There are afew features which were introduced late into Pulsonix V4.6 and were not
previously generally documented.

Y ou can add barcodesinto you design using a special text font.

From within the Technology file and Text Styles you can create afont style as normal.
When you select the font however, choosing the built-in font of <Bar code I nterleaved 2
of 5> from the drop down ligt, it will present you with alist of parameters that can be
assign to that font. These parameters describe the barcode features.

Edit Text Style X

Mame: |Barcode

[
o
@
=3

Text Size
Marrow Bar ‘Width: | 0.30

‘wide Bar width: |0.68
Start Block “Width: | 4. 50

Height: | 4.00

4 (4

Block Gap: | 0.00

A (4 (434>

[ inverted End Block width: |4.50
Font
<Barcode Interleaved 2 of 5> v
[ Underline
[ 0K ] [ Cancel ]

Once the font has been defined, in the design, usethe Insert Text option. In the text box
presented, type in the barcode in numbers, for example 05505223. Choose a suitable layer
for it to be added to. Once added to the design, use Change Style and select the newly
created Barcode text style. The text will now be displayed as a barcode.
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Properties Shows Calculated Area
For a selected shape, if the shapeis closed, even if just one segment of that shapeis
selected, the Properties dialog will now show thetotal Areain your current design units.

Properties: Board - Shape b—<|

Segment| Shape iLine Style | Board Attibutes

Area: 1147500 0+thou sq. [1173713.1thou 2q. including style width]

[ (0]8 ] [ Cancel

New Component Mirroring Defaults

Y ou can default mirroring of SMD and through-hole components separately using the two
check boxesin the Design Settings, Defaults and Component dialog.

When Components are added to the design, this will force their ‘side’ automatically.

Design Settings - Defaults - Component

Defaults -
= Area Mame Laver: |S||ksc:reen Top w |
;tttrlbute Narne Style: |E0mp0nent Mames v |
itmnap
Board Mirrored SMD Cornponent [On Battom Side)

g Component
Construction Line
Copper

[ Mirared Through Hole Companent (On Bottom Side)
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