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Chapter 1. Getting Started

Introduction to Pulsonix

Welcome to the Pulsonix electronic design system. The system is built on an integrated design
environment using the intelligent Mosaic architecture providing all the tools required to
capture a schematic and simulate it using the SPICE based analogue/digital simulator,
through to the design and layout of the printed circuit board (PCB). This is aided with a
powerful shape-based auto router.

Although Pulsonix is a sophisticated design tool it has also been created to be easy to use. It
has been built around the Microsoft Windows style graphical user interface to provide a
familiar operating environment. Although many of the CAD commands and menus are
different from office and desktop programs, Pulsonix uses common commands where possible.

System Requirements

Pulsonix runs under the Windows operating systems but it is recommended that Windows 10
is used. It cannot run under MAC OS or Linux. Pulsonix does not require *high-powered’
hardware to achieve good performance, a regular off-the-shelf PC will be fine. A Pentium
processor such as an i5 is sufficient.

Installation

To go through this tutorial, it is assumed that you have successfully installed the Pulsonix
product onto your computer. If you haven’t, then install it using the download from the
Pulsonix.com web site. The installation is straight forward using the wizard provided. Follow
the instructions and use the default settings provided. Install Pulsonix in Demo mode (one of
the options when installing). If you have an evaluation license supplied, this can also be used,
a set of instructions would have been provided when you requested this type of license.
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Introduction to the Tutorial

You can quickly familiarise yourself with the Pulsonix features available and its design
methodology by working through this tutorial. The Online Help and Users Guide can be
referenced for more detail as well.

This tutorial is broken down into logical sections following a Schematic and PCB design cycle.

The Schematic design editor is used to capture your logical design and ‘drive’ the PCB design.
However, the PCB design editor can be used with or without the schematic design as you
wish.

An important aspect of the PCB design is the production of professional manufacturing data,
and hence the final PCB. Pulsonix has outputs to Gerber RS-274-D and RS-274-X, Excellon NC
Drill outputs, pen plot outputs, Windows printer support, PDF output, ODB++, IPC-2581, IPC-
D-356, Bill of materials, netlists, STEP, DXF, IDF and GenCAD format. Assembly machine
outputs for pick & place machines etc., and JTN format files for the JTAG boundary scan
products can also be output.

Additional Help

Help is available in a number of formats; Online help available by pressing F1 at any time
when using Pulsonix; by emailing us at support@pulsonix.com, or by calling us or your local
distributor. You will also find the Pulsonix Users Guide installed as a PDF file, this is
instantly available from the Pulsonix Help menu and Online Manuals>

Removing the Software

If for any reason you wish to remove Pulsonix from your computer, re-run the Pulsonix
installation program again and select Remove from the options presented.

Starting Pulsonix

During installation, a Pulsonix program icon is automatically added to your &* &*
desktop and a Pulsonix program group added to the Start menu and .J\I..
Programs. E &*

To start Pulsonix, simply double-click on the Pulsonix icon. Pulsonizx
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The Pulsonix Desktop

When you run Pulsonix, the main application window appears. You can open any number and
combination of different designs and libraries together in this. Pulsonix is broken down into
many facets as are most Windows applications. The picture below shows you the major
framework facets by name so that as they are used in this tutorial you will understand what is
being talked about.

Docked Auto-hide
Menu toolbar Menu Sub-menu toolbar World-view dockable
windows
4 Pu\somx‘-\[PCB Design: PC3-UDIMIM_ROUTED] = O x
File Edit | View| Insert Sgtup Utiities Simulation |Tools Output Wipdow Help -8 x
‘D@ K| &8 CoburFies XoWwEH QR &8, Qﬁ;-g\“.glgum@g? l
© Component Bin B » | Component Bin v R X (g4
b % Database Bar
bkt 3
1 8 Design Browser D v EEREE 3
b coud E3
¢t DRC Errors Bar §
T @4 Find Bar CtrkF o — =
o £ Layers Bar ctrkL . TEFrFE T o
[ e @
§ Part B Z
o . # Part Browser & B |=|=H‘ |_ ‘“ HNH- S
"% Rule Spreadsheet Bar o
> a0 Lk
5 o Connectors: o
View R | -- CONNL [6] - DINA1612-PLG-64 |
[l - Pin 2
o [ Mark view | B set view Pind
Power Plane r|*E swap view shift+5 I;!n g i
= ) @ 30 View ﬁ Go To View p:: 13 g
e £ - Pin 63 £
1 -
A E
i3
i
D_' e | owvamx
D e =
i R -
caceriesd
x| I
& High speed desian l! RoutingDerno? l! RoutingDemol ‘inter:Pmeﬁing = s X
% Databasp _
Store current viey Grid: <Working> 25.00||Abs| 10506.77+|12055.00+ thou
Workbook  Design window Floating toolbar Status bar Component bin

'mode’ (maximised)
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Toolbars

Pulsonix is installed with a set of commonly used toolbars for you to use. These tools can be
fully customised to suit your own design practice once you become familiar with the product.

Schematic Design Toolbar

s

Er1
[

P A @I AE | VOOd - $

-

Insert Component
Insert Connector Part
Insert Doc Symbol
Insert Ref Symbal

Palygon
Rectangle
Circle
Triangle
Line

Insert Shape

Insert Cutout

Insert Merged Shape
Insert Attribute
Insert Bus

Insert Connection
Insert Text

Insert Block Port

Insert Block Instance

Electrical Rules Check

PCB Design Toolbar

Insert Component
Insert Board
Insert Copper
Insert Shape

Insert Area

Insert Cutout

Insert Merged Shape
Insert Connection
Insert Track

Insert Jumper Wire

Insert Mouting Hole

HlEoqN BOEdadd,

Insert Text

-
!

Insert Testpoint
Ingert Dimension
Insert Attribute

bR

Serpentine

Swap Layer
Design Rules Check (DRC)

L E W2

Auto Route Whole Design
Auto Route Selected Mets

s7a &7

Unroute Selected MNets

Add Teardrops To Selection

¥

Cancelling Commands & Exiting Dialogs

Insert Template (for Copper Pour)

& Pulsonix - [PCB Design: Pcbl]
& Fle Edit View Insert Set
hEE & & (1

Insert Component (Shift+C) |

If you hover the mouse
over the toolbar buttons a
small tooltip is displayed
showing the button’s
option and its keyboard
shortcut if one has been
allocated.

All dialogs and commands can be cancelled at any time by clicking the ESC key on the
keyboard. Sometimes you will need to click ESC a couple of times if you are ‘down’ in a sub-
menu or lower-level option.

Commands and Shortcuts

As well as the toolbars, Pulsonix has the ability for you to programme your keyboard for
commonly used options or commands. This means that once programmed, you can press a
key or key combinations to enter a function or option. For experienced users, this makes the
program's operation far more efficient.

When Pulsonix is first installed, you will find a set of shortcuts already defined for you. These
are only a default set and can be modified to your own preference through the Shortcuts

dialog available on the Tools menu under Customise, Keyboard.

A full report of all the assigned keys can be obtained from this dialog also using the

Assignment Report option, By command or By Key buttons.
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Navigation Shortcuts

At this point, it is useful to mention some basic shortcuts used in Pulsonix to navigate a
design:

e Zoom In - <Z> on the keyboard or roll the mouse wheel forward

e Zoom Out - <U> on the keyboard or roll the mouse wheel backwards

e Pan across the design - <P> on the keyboard or press and hold the mouse wheel
e View the whole design - <A> on the keyboard

Here are a couple of extra commands that will help you navigate Pulsonix, we will discuss
these as they get used in the tutorial:

e Frame View - <F> on the keyboard. Zooms into a framed area of the design
e Layers Bar - Ctrl+L This is used to display and switch on/off Layers in the design

e Design Browser - <D> on the keyboard. A quick method of viewing and navigating
your designs, especially useful when viewing hierarchical designs.

e Mirror/Flip - <M> on the keyboard. Flips a Schematic symbol in the X direction or flips
a PCB component from one side of the board to another.

e Rotate - <R> on the keyboard. Rotates the Schematic symbol or PCB footprint by 90
degrees anti-clockwise (counter-clockwise).

Undo/Redo

Pulsonix contains unlimited multi-level Undo and Redo capabilities for use through the
product. Undo and Redo are invoked using the standard Windows shortcut keys:

e Undo - Ctrl+2
e Redo - Ctrl+Y
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Chapter 2. Creating The Schematic

Schematic Design Tutorial

Getting Started

The following will show you how to create a small schematic design. Once you have completed
it you can expand your knowledge to more complex functions within the schematic capture
editor.

The Tutorial Schematic

During the tutorial we will create a Schematic design; this is how the engineer ‘sketched’ it -

HSV +ISV
'I‘ , AD B¢ AN
62 I +isv
z I 7'!" ¢ -1V
oV Malex comedor
AN (0-lb-10$)
Vi 4? Voo~
B _‘_. 1-b4
i 68n
i 2 won
3 ov
ov
ov

Obviously, once the ‘sketch’ has been drawn properly as a Pulsonix Schematic it will look quite
a bit different.
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Starting a New Schematic

P To start a new Schematic design

On the File menu, click New and Schematic Design from the Design tab.

Mew

Technologies + Prafiles  ‘Wizards

Scm Hierarchy Block.
Ej PCE Footprint

[E] PCE Doc Symbol
Schematic Symbal
Schematic Doc Spmbol
mg Part

Fanel Dezign

< Technology: |Default (white) >

<[ Profile File: Ad-Landscape

Cancel

On the Technology: drop down list, click on the small 'down' arrow to reveal the list select
...Default (White) This will give you a white background, this can be changed if required.

On the Profile File: drop down list, click on the small 'down' arrow, select the A4-Landscape
profile file to add an A4 drawing blank. Alternatively, choose the B-Landscape page size if
preferred. More detail about Technology files and Profile files is available in the online Help.
For now, we will progress on to adding Components to the design.

 Puisonix - [Schematic Design: DesigntPage1]
[w Ble Edt vew sert Setup Utitles Smuatin Iook Qutput Window Help

o

x

- Ex

121560

&

DEE & CUSIRENXOTHOURQQL PFR FEaopnG (NS WORES 4008 &
A
«
T
Q 1 2 & 3 4
Tem e T T
o 1 [ [
e}
= A A
=
a3
@ . -
1=
e
4 B 8
&

IF IN DOUBT ASK

SHHANAAA N
|

[B9esign1:Page1
& Database

For Help, press F1

s x

\Vauk: adminjadmin|[6rd: <Workng> 25.000] Abs|11449.968- 10563.875- | thoul

i

Click the OK button to start a new
Schematic design.

Your Pulsonix window will look like
this to the left. To view the whole
page, you may need click <A> on
the keyboard.

If you wish to start with a black
background, either change it in
Colours, shortcut <C> and the
Others page or start the new
design with the Default
Technology file (not the

Default (White) one).
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Adding Components

» To add a Component

Select the Insert Component button on the SCM toolbar (docked left side) shown circled
below, or use the Insert Component option from the Insert menu. You can also use the
shortcut key Shift-C

A pylsonix - [Schematic Design: Tutorial:Pagel]
Fle Edit View Insert Setup Utiities Simulation
D & v~ mUés XRRERENKE

) &

You are presented with the Insert Component dialog:

B Insert Component X

Look In: [1A) Libraies] v add
Which Parts:

Cancel
B[ [ ] [

I atched: 50504 of 70456 [ Inchude Connectars

Pat:  1KAB10E {IR} - Pins:[4 | | Find..
Desc:  |RECTIFIER - BRIDGE | Famiy: [1kaB

Eootprint:| S04 w |

Mame:  |CR1

Symbol: [IR Add to Comp Bin [

1 =

[ Preview Gchematic & PCE ] Atibutes ] Vault

On the initial start-up, this presents you with all the libraries enabled. You can see that the
Look In: list is set to [All Libraries]. If you prefer, you can select an individual library from
the drop down list.

We will select a number of Part to create our design.

The first Part to add is a basic resistor. One of the quickest ways to select the Part you want is
to simply type the first letter(s) of its name.

In the Part: box, type R. After the letter R, the entry turns blue and a matching entry is
shown in the {Generic} library. This is actually the one we want. This is a generic resistor
using an ANSI standard Schematic symbol and through-hole footprint. As it is generic, we will
change its Value later on. Pulsonix allows you to use generic items, such as Capacitors,
Resistors, Diodes etc. and/or specific named Parts for the these items that have supplier or
manufacturers Part names. Either method of use is acceptable in Pulsonix.
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B Insert Component X
Look In: |[A|| Libraries] -
Which Parts:

Cancel
B[ [ ] [

I atched: 50504 of 69128 [ Inchude Connectars

Part: - Fins: Find...
Desc: |Generic RES | Farmnily: |Generic£F|ES
Eootprint:| R ~ |

1 =

[ Preview Gchematic & PCE ] Atibutes ] Vault

You will have a resistor selected with the first one to call named R1. By pressing the Preview
check box, you can view it before it enters the design. Selecting the Schematic & PCB check
box will enable both design previews of the Part chosen.

Part: - Fing: Find...
Desc: |Generic RES | Family: |Generic.-"FlES
Eootprint:| R - |

1 =

| | Preview Schematic & PCB | [ atributes ] Wault

R1

K

For now, leave the Add to Comp Bin unchecked (not selected). This option is covered later
on in the guide.

Once you have the correct Part, you can add it to the design using the Add button.

The Add button will close the dialog from view and will allow you to interactively add as many
Parts of the type selected to the design.
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A small note here about Parts — a Part defined in the library is called a Component once added
to the design.

The Component is currently on the end of your cursor. To place it in the design use a single
mouse click. Place it somewhere to the centre left inside your drawing sheet. We will move it
later on. If you wish to exit the dialog now, either press the <ESC> key or use the Cancel
command in the context menu selected by pressing the right mouse button.

During this tutorial we will require 3 resistors in total. However, we will demonstrate different
methods for adding components as they are required.

P To change the Schematic Symbol style

Pulsonix allows you to add alternative symbols to the same part. You may require European or
USA style symbols, or even DeMorgan equivalent symbols, these can all be added to the same
Part and chosen when added to the design.

Choose the alternative symbol style using the Symbol drop down list and select one from the
list. Using our resistor example, if you prefer the IEEE standard favoured in the USA, select
the RA symbol from the list.

Bait: R {Generch A Piri: Find...
Desc: |Generic RES | Farmnily: |Generic£F|ES
Eootprint:| R ” |

Hare

Addta Comp Bin  []

1 =

Symbal:

Preview Schematic & PCE [ Atbutes ] Wault

Once selected, the Preview window changes to the new shape.
Hame:  |H1
Symbal: |57 Add to Comp Bin [

1 o

Preview Gchematic 8 PCB [ Attibutes ] Vault

R1

A=

?K

When creating your design, if you have placed a Component and then wish to change its
symbol to the alternative, you can do this using the Properties <i> dialog on the selected
component or selecting it, right clicking and choosing Select Symbol from the context menu.
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» To pan & zoom in the design

To view more detail of the resistor in the design, roll the mouse wheel button forward to zoom
in. If you zoom in too fast (and too far), roll the mouse wheel button backwards (slowly). If
you zoom too far either way, press <A> on the keyboard to View All and then zoom in again.

If you prefer, use shortcut keys <Z> to zoom in and <U> to Zoom out.

» Add more resistors

You've added a generic resistor, this currently has its value set to ?K. This will be edited later
on to give it a ‘real’ value.

R1

-

K

R2

-+

7K

R3

-

K

You need 3 resistors for the final circuit. Once the first one has been
placed (using a single mouse click), move the cursor to a new position
and add 2 more, single clicking each time to release them. Click the
<Esc> key once to return to the Insert Component dialog.

P To add the capacitors

We need 4 capacitors for this circuit. From the Insert Component dialog displayed type C
into the Part: box. The Part name will jump back to the C {Generic} part in the list.

B Insert Component

X

Look In: |[A|| Libraries]

Add

> |

‘wihich Parts:

Cancel
Apply

Matched: 50504 of 63128 [JInchude Connectors

Part:

C {Generic

-

Ping:

Find..

Desc: |Genaric Capacitor

Family: |GEnEnc.-/E'AF'

Enntpnnt:| [

> |

Heme
sy

Preview Schematic & PCE [ atributes [ Wault

-

Addto Comp Bin ]
]
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Click the Add button to add this capacitor to the design. As with the resistors, this is a generic
Component and we will change its value later on. The Preview window will confirm that this
capacitor is the same as the one in the picture above.

As before, each click of the mouse button will add another Component. This time only click

once to release C1 and then right mouse click when C2 is shown. Select Exit This Mode from
the menu.

C1
Rl 4| |>
T

TuF
o c2

Ll

_:'_ /| Cancel Insert Component

s [Tz Exit ThisMode | |
Finish Here

R3 ¥ Type Coordinate... =

—:'— & Type Offset... Shifi+=

ke a’ Type Rotate...
Change Angle To 3
04, Rotate By 90 R
% Rotate One Step Alt+R
5? Change Rotation Step...
gon -=eor M

We will use a different technique to add more capacitors.

Select capacitor C1 in the design. Hold down the Ctrl key on your keyboard at the same time
as ‘dragging’ the mouse away off the capacitor. As you drag you will see that an identical
copy of C1 has been made and is named C2.

c1
R1 ‘| |>
PR
UF
CZ
R2 |
TR
U

R3

|

K

Move C2 away and just underneath C1 by moving the mouse and single click to release. Now
do the same again to C2 to add another capacitor C3 and then again with C3 to add C4.

.. ct The standard Windows commands of Ctrl-C (Copy)
1+ JE | and Ctrl-V (Paste) can also be used to add
H Components.
TuF
o c2 <<Your design now looks like this to the right:
— = 4

K

R2

—+ 4k

NG
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» To display a grid

Placement of components at this stage has been using a hidden grid that can be made visible.
If you wish to see the grid in the design, switch it on using the shortcut key Ctrl-G. This

command toggles the grid on and off.

» To add the Op Amp

We will now add an Operational Amplifier to our design. Click on the Insert Component

button again.

Type in AD844 into the Part: field. As you type, the name will expand until it reveals the first
name available starting AD844. This will be AD844AN and is located in the {AD} library. This
Part is specific as apposed to being a generic Part (like the resistors and capacitors added)
and as such, only has the one footprint available. A surface mount variant of this Part would
have its own Part definition. For this tutorial, we will use a through-hole device.

Sumbol: [AD-E6

Preview Gchematic 8 PCB [ Attibutes ] Vault

Ut
ADE44AN
IN- TZ
MLL GuT
3 I+ MLIL
.|_

B Insert Component X
Lok In: |[AII Libraries] “ Add
Which Parts: Cancel
Brec[ [ Merme[ ] [l
Matched: 50504 of 69128 [ Inchude Connectars
Part: - Pins: Find...
Desc: | | Family: |ADS4
Eootprint:| DIFa - |

Addto Comp Bin  []

1 =

Click the Add button and place the Op-Amp into the design.
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Your design should look like this so far:

c1
338
| = r UL
Al ADEL4AN
TuF z - TZ 5
cz B UL QUT &
F2Z
3 I+ UL 1
———+ s
T
TuF
cE
R3
TR
TuF
Ca
TuF

Before we make the connections we should change the Component values to be the ones
required. This is easy to do because we’ve used ‘generic’ resistor and Capacitor components.

For R1, Double-click on the Value field (?K) and from the Properties dialog, Attributes
page is automatically displayed. The Value: field shows the current ?K value and is already
highlighted blue. Simply type in the value required, for R1, type 1K

B Properties: Part Attribute - Attribute O >
Atribute Test Style Component  Nets on Pine  Comp Attrbutes  Wault
A1 Name: |\-"a|ue |
Usage: |F'E"‘t |
G —
— T Vaioer ™ € | =
RZ
T
Substitute Attribute....
- Position: (4350000 | |6675.000
Locked
s o
P
Text Alignment:
[olole]
00 Bottom Certtre
C@®O

Once the Value: field has been edited from ?K to 1K, click the OK button. The Value of R1
now shows 1K in the design. This demonstrates a simple way to edit single component
values. This process can be done also using the Attribute Editor where all the values in the
design can be viewed and edited in one go.

If you selected the whole Component by mistake, you can also edit the Value field using the
Edit button on the Component Attribute Properties page. Select the Value=?K item in the
list and press Edit. Change ?K to 1K in the value field then press OK to exit.
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P Edit Values using the Attribute Editor

From the Edit menu, select Attributes. This will display the Attribute Editor. If you still
have a component selected it in the design, Pulsonix has the ability to just edit attributes for
just the selected items. If this is the case, you are prompted to Edit attributes of selected
items only? Select No from the dialog.

B Edit Attributes O *
Altributes of: |Comp0nents ~ |
| Apply
Cancel
Name Part Hame Family <Spice Device> Category Mfr Value Add Mame...
C1 C Generic/CAP | C GenericilCAP ?uF
c2 C Generic/CAP | C GenericiCAP 2uf Rename...
C3 C Generic/CAP | C Generic/CAP 7uF Delste Name
Cc4 c Generic/CAP | C Generic/CAP PuF
R R Generic/RES Generic/RES 1K .
Rz R Generic/RES GenericiRES 7K Edi...
R3 R Generic/RES Generic/RES LS Bileis
U1 ADB4LAN | ADB4 IC AD
[ Farne Tang

By double clicking in the Value field it will become highlighted in blue to indicate it can now
be edited. A red line in the row also indicates a field in the row is being edited.

B Edit Attributes
Attributes of: |Comp0nents v|
YWalue = PuF |
Name Part Name Family <Spice Device> Category Mfr Value
c1 C Generic/CAP | C GenericiCAP W
c2 c Generic/CAP | C GenericiCAP TuF
C3 c Generic/CAP | C GenericiCAP uF
C4 C Generic/CAP | € G i FuF

Type the value required. For C1, this will be 68n. Now edit the Value fields for R’s and C's as
shown below:

C1 68n C2 200n C3 0.22u C4 0.22u
R1 1K R2 11K R3 1.6K

Press the OK button on this dialog to accept the changes.




Pulsonix Tutorial 21

Our design now looks like this:

1

| = 4 U1
I ADB4LAN
B8 2 IN- TZ 5

Cz & UL ouT B

ES I+ UL 1
1 '

288n
C3

A.22u

Saving The Design
So that nothing is lost, you'll need to save the design. Now is a good time to do the first save.

Click the Save As button on the File menu. This will prompt you for a file name and enable
you to type or browse to a folder location. Type a name - Tutorial and click the Save button.

We suggest you regularly save your design, this is good practice anyway. Once the design has
been initially saved, you can press Ctrl-S at any time to make a quick update to the saved
copy.

Placing Components

Obviously this is not how it needs to be so you will have to reposition the resistors and
capacitors around the Op-Amp, spacing them out logically. The original circuit layout that we
are working with looks like this:

HSY +ISV
oj 'I' ’ AD B4 AN
o F +IsV
z I 4 ¢ ISV
oV Maolex comedor

AN (0-lb-10$)
Vie
J— 4? \Vou
Y |-
§ 8n
i 2 2000
3 ov
i oV
oV

As before, move the Components into position around the Op-Amp by picking and dragging
them in one move. Components can be moved at any point in the design process, even after
adding connections to them.
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» Rotating Components

Components that need to be rotated during move can be by clicking the shortcut key <R>. A
single click of the <R> key will rotate the component by 90 degrees. Click <R> more than
once to rotate it in 90 degrees steps.

Once roughly placed, the design will now be looking like this:

-
S_I_g
(W)R
- ADE4LAN
B rILIL ouT &
1K
3 IM+ + MUl 1

i
_l_
Rz
11K
c3
B.27

F3

1.8l

ct
B.22u

You are now ready to add connections to the circuit.

Save the Design

Now that you’ve already saved the design for the first time, a quick save using Ctrl-S will
update the saved copy. You can also use the File menu and Save if you prefer. Save is also
available as a toolbar button on the Schematic toolbar.

Adding Connections

Connections are added to the Schematic design to make connectivity between electrical pins.
When translated to the PCB design, these connections give you your net list.

By adding a connection when you start this tutorial, default properties are already set for the
net. All you need to do is add the connection. Later on as you become more familiar with
Pulsonix, you can change and customise these to your own settings.

Connections can be added to the design in a number of ways:

. Using the Insert Connection option from the Insert menu or from the Schematic
Toolbar; click on the pin to start adding a connection, or;

. Double-clicking on a Component pin to start a new connection, or;
. 'Dragging' off an unconnected Component pin to start a new.

For this tutorial we will ‘drag off pins’ as this is the easiest and quickest method of adding
connections.

When adding connections and using the ‘drag’ method, ensure that you don’t have the
component selected while dragging off the pin otherwise the component will move instead.
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P To add connections by dragging off pins

When ‘dragging’ off an electrical pin to start a new connection, once started, you simply move
the cursor around. You do not need to hold the mouse key down. In the default mode, from
start, there are always two dynamic orthogonal connection lines displayed. Moving the cursor
up and down, left and right extends the connection vertices.

If you wish to force a corner, left click the mouse, you can also press the <Space bar> if you
prefer. This will then start you in the next two axis orthogonal connection path.

Moving close to or over another electrical pin will show a modal cursor; a slightly different
cursor from the standard Windows one with an indication of its status. When over a legal
electrical pin, an ‘F’ on the cursor is displayed, F for Finish, indicating you can finish here. A
single click of the left mouse button will finish the connection there.

At any point during the addition of the connection, you wish to go back, you can either
‘reroute’ on itself, in which case the Remove Loops cursor is displayed and the extra section of
connection remove once a corner is added:

— e
— [ 8 nu

] ] Ir+ +

/-“'

Or, you can use the <Backspace> key on the keyboard to remove the last connection
segment.

Using the design that you have created so far, zoom in <Z> on the area around R1 like the
picture below.

1
R1 ADE44AN
] — ="
— Frirz] @ NUL ouT &

I N+ MUL 1
+

When you hover the mouse over the right hand terminal of the resistor R1 a small design
tooltip label is displayed. This confirms the name of the device and the pin number. Although
on this resistor is a bit excessive, on a 256 BGA pin which has a pin name, connection and net
name, it becomes very useful. These design tooltips are available for all designs items, not
just pins.

Click and drag off pin 2 of R1, this will start a new connection.

Move the mouse over U1l pin 2 (marked as IN-).
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R1

You’'ll now see a modal cursor with an ‘F’ on it, the connection can be legally finished here.

L

R1 A
—_— 2 I —
— g BNUL
1R

3 I+

You do not have to be exactly over a pin for the finish marker to be displayed. As long as the
cursor is within the picking tolerance of the pin then it will be shown.

If the Finish marker is displayed, release the mouse button to finish. You'll notice that the
Component pin X disappears when you connect to it, this indicates that it is connected.

Following our ‘sketched’ design, complete the connections in the design.

P Joining connections together

There are a couple of connections which must be connected together in our design.

Let’s assume that you’ve made a connection and now you need to connect another to it using
a junction point.

When you move over an existing connection and hover momentarily, a Finish marker will be
displayed. Release the mouse to finish the connection. We've attempted to make a connection
from pin 2 or R2 to the connection coming out of Ul pin 6.

A warning dialog is displayed:

UL B Warnings *
ADG4LAN

Tz » Joining Net ‘43 to Net '$7' oK
B QUT &
3 1 F Cancel
Repott...
1
o
AI '_ S o W arnings On/Off,
[ Do not tell me again

“8n

In the example above, this dialog warns you that the net $8 is about to be connected to the
existing $7 and renamed. Yours may show slightly different net names. The $ names are
automatic net names created by the system and can be renamed at any time anyway.

This is only a warning as a notification, so click the OK button to confirm it. The connection

will be made. This warning is made every time you connect two connections together, check
the Do not tell me again check box if you don’t want to be reminded again. While learning
Pulsonix, we suggest you don’t switch this off.
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Finish the design adding the connections shown to complete it as far as we can for now.

2aan

i
T

L1
F1 ADT44AM
E UL CUT &
1k — . . .
3 I+ + MUL 1

1.
_l_
Rz
11K

o]

B.z2

R

1.4l

4
BL220

1
T

Changing Net Names
From time to time, you’ll need to make changes to net names, or add net names of your own.

For our design so far, we have used default net names, we’ve just let the system allocate
names for us. For U1 (AD844AN), internal power pins have taken their net name from the
names defined in the Part library. These will be V+ and V-. We will rename these to give them
specific voltage references of +15V and -15V respectively.

This is normally done in one of two ways: using the Technology dialog and Net Names page
or by selecting a net and using the Change Net option, this is shortcut key <F2>.

» To change net names

Because the power pins are embedded inside U1, the Technology dialog can be used
(shortcut <T>) and select the Net Names page.
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=3 Spacing Rules
Met Class Level
Match Pair Level
Check Spacing Values
2 Styles
Hatch
Line
Pin
Text
Cennections
£ Nets
Differential Pairs
Met Classes
4 MNet Mames
Signal Paths
Sub Nets
23 Rules - DFM/DFT
Pin Networks
Pin Type
Testpoint
Track & Via Size Limit
23 Rules - High Speed
Differential Pair Gap
Differential Pair Skew

17 Technology [Default {white).stf] - Nets - Net Names

O X
Use Track Length Rule MNew...
Name |MNet Class| Type L::?' Local To S:'::c:“et Oown | Colour - ]
Colour Attribute Match Mini Capy.
YW+ Power [] []
Y- Power ] ]
¥ [s10 Signal [ H ] Delete
¥ [s1 Signal - | |
v |s13 Signal [ ] ] Delete Unused
Y [s20 Signal [ ] []
Y o[s22 Signal [+] [] []
Only Show
0 Used Entries

Show Default
Names

Name: |V+ | [J@wn Colour |'|

Mecked Length Rules  Aftributes
Track Length Used: T e
Track Length Facter estpoint Auies: None Add
Net Class: | ~ |
Track Length Match Mecked Length Rules: None Edt
Track Length Rules: Mone =
Track Parallel Segments Type Track Length Factor Rules: None
i3 Design Track Length Match Rules: None
Attribute Names Track Parallel Segmerts Rules: None
CAM Plots Check betwsen items on same net: [ Delete
Pin Types
Save Technology... Load Technology... Cancel Apply Help

We will edit V+ and V-. Double click in the V+ cell, it will turn blue to indicate it can be edited.
You can also edit the name in the bottom area of the page as well where it shows Name: The
name is mirrored in both locations so it doesn’t matter which you choose.

Local Check | YS€
Name |MNetClass| Type Net | LocalTo | o cf | Own
Colour
Y Power | []
A Power ] [
Y |0 Signal ] [
Y |51 Signal J [l

For V+, edit this to be +15V
For V-, edit this to be -15V

It should look like this now. Press OK on the dialog to close it.

Local Check
Name [MNetClass| Type Net Local To Same Net
Y| +15W Power C]
¥ -15Y Power [
¥ | 510 Signal [
¥ | 511 Signal [
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For other Net Names in the design, you can use the Change Net option. For any selected
connection, press <F2> on the keyboard, this is the shortcut key for Change Net. This option
is also available on the connect menu for a selected net.

Change Met b4
Chooze From All Nets In Design:
Met Hame: - |
Local Met
Met Class: | v|

Show Met Mame

T

Adding Power & Ground Symbols

Pulsonix has special Documentation Symbols to indicate power and ground sources. These
symbols are required for aesthetic purposes and are not translated to the PCB (they are only
Documentation Symbols). The signals they represent are connected together at the translate
stage by ‘implied’ connectivity.

The power & ground symbols themselves can contain inherent net name properties that are
automatically used when the Symbol is attached to the net.

-

0.22u

oy

» To add Power symbols

Click on the Insert Signal Reference icon on the Schematic toolbar.

B Pulsonix - [Schematic Design: Tutorial:Pagel]

Fle Edit View Insert Setup Utiities Simulation
DEE & v~ @] KRR NS
AP

Eid
-

(’6"
) @
o
This dialog works in the same way as the Insert Component dialog used earlier. From the
dialog, use [All Libraries] for the search.
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Insert Signal Reference

Loak Ir: |[A|| Libraries]

v | fdd

‘which Symbols:
Filter:
Matched: 32 of 32

. Cancel
Mo. Pins: EI Gl

Sumbal:

~ | Pins:

In the Symbol: drop down list, select the OV symbol or type it in.

Click the Preview check box to view the symbol before adding it.

Insert Signal Reference

*

Loak In: |[A|| Libraries]

| [Cad ]

‘which Symbals:

Matched: 32 of 32

Cancel

Symbok [/

~ | Fins:

=

Click the Add button to add it to the design.

—t

1

oy

The 0V symbol is on the end of your cursor. Move it near to C1 and click the mouse once to

release and place it. Add the first OV symbol (like above).
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When you move the cursor, a second symbol will be attached to your cursor.
1
&80
o

oy

Using our working design, add this plus two more 0V symbols (the design needs a total of 4
0V symbols). Place them near C1 for now, we will move them later on. Now click the <Esc>
key to return to the Insert Signal Reference dialog.

We will do the same again but now adding the -15V symbols.

Select the -15V symbol from the Symbol: drop down list and click Add to insert it in the
design, then <Esc> again. We need two symbols in total for this design. Add both near pin 2

of C1
c1

68n J_
J\T v
Lo

Now add Just one +15V symbol using the same technique. Place it next to C2 at the top of
the design. This time, once you've place it, click the right mouse button and select the Exit
This Mode option to exit. We need more of these symbols but will add them using another
technique.

+15V

=

Cz
200N

1
T
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Your design will look like this:

-
o
U—I—ﬁ
1 o
R1 3% ADE44 AN
8 MUL OUT &
LK . .
3 N+ MUL 1
+

i
L
T
s

an J_
4\7 J_ -15Y J_

There is one more +15V Signal Reference symbol to add. If the symbol (or a component)
exists in the design, you can simply copy it.

» To copy Symbols

In one motion, press the Ctrl key then pick and drag off the symbol required. A copy will be
made of this symbol. Place it above R1

T
NN J_
T

1

Of course, copying using Ctrl drag is a standard Windows command. Copying Symbols can
also be achieved using other commands such as Copy/Paste - Ctrl-C / Ctrl-V and
Duplicate - Ctrl -D

There are other items that can be added but generally speaking you would now need to add
some connector pins to connect the circuit to the outside world.

Save the Design

Save the design, use Ctrl-S will update the saved copy. You can also use the File menu and
Save if you prefer. Save is also available as a toolbar button on the Schematic toolbar.



Pulsonix Tutorial 31

Adding Connector Pins

For our example, we will use an existing connector Part from the library.

» To add Connector pins

Click on the Insert Connector Pin option from the PCB toolbar.

B Pulsonix - [Schematic Design: Tutorial:Pagel]

Fle Edit View Insert Setup Utilties Simulation
DEE & v~ @] KRR NS

A

s

Cogm

From the dialog, use [All Libraries] for the search. In the Part: drop down list, select the
10-16-1051 connector, this will be shown in the {Molex} library. This is a basic 5-pin
Header connector part.

B Insert Connector Pin X

Look In: |[A|| Libraries] - Add
Which Parts:

Cancel
B[ ] werns[ ] [Tl
Matched: 15406 of 69128

[ (161051 {Malex) - Fins: Find...
Desc:  |KK Header 5.08mm Pitch | Fami: [10710-16
Eootprint[MOLEX 10-15-1051 <]

Hame:  |PL1 1w [

Symbol Fir: E = Addta Comp Bin [

1 =

[ Preview Gchematic & PCE ] Atibutes ] Vault

If you'd like to view it before adding to the design, select the Preview check box and
Schematic & PCB check box as required.

Click the Add button to add it to the design.
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u1
R1 oy ADB44AN

i
=
1
T
s

Connector Parts are slightly different in that each click of the mouse will release one pin of the
connector. You will need to position and click five times to release all five pins of the device.

When the next pin on your cursor shows PL2 pin 1, click the right mouse button and select
Exit This Mode to exit Insert Connector, or press the <ESC> key twice. You can move the
connectors to any position you like.

Position the connector pins as shown below.

While moving the last connector pin, PL1.5, press the <M> key to mirror it so that it faces
the correct direction.

As with our original design, drag off the pins to connect the connector pins into the circuit.

Once the connectors are connected, the design is finished and should look like this.

11K
20.22u
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Breaking Connections

If you add a connection by then discover it is connected to the wrong location, this is easy to
correct — simply double-click on the connection you wish to change. Right click and from the
context menu, select the Disconnect Con End option.

U1
ADA44AN

- Tz s

L ouT & ° . . .

* MuL FLLS

Cancel Edit Connection

Finish Here

Type Coordinate... =
4% Type Offset... Shift+=

LEK

|_

Change Style S

—15% Change Net F2

ST Mark Net H

| Disconnect Con End  p ‘
L

Online ERC B

Editing Options L3

@.ZZu

Segment Mode >
Change Segments 3
Show Connection to Net

Change Grid 4

Once this has been selected, the connection will now be floating on the end of your cursor
ready for repositioning.

11k
ox |
B.22u

1
1

|_

—-15Y

Saving The Design

So that the final design is saved, press Ctrl-S. You can also use the Save option on the File
menu or the Save icon on the Schematic toolbar.

Translating The Schematic to PCB

The final process before starting the PCB design itself is to translate the Schematic design into
the PCB design environment. To do this, use the Translate To PCB option from the Tools
menu. This is discussed in the following pages in the PCB Design section.

Schematic Desigh Completed

You have now completed the first section of this introductory tutorial so let’'s move on. Leave
everything as it is and read on if you wish to continue with the PCB design section.
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Chapter 3. PCB Design Editor

Getting Started with the Design
Pulsonix PCB is flexible in that you can start your layout in @ number of ways:

e Use Pulsonix Schematic Capture as the 'front-end' to the PCB system. The nets and
Components are translated to PCB in the integrated environment.

e Use a netlist that is derived from another Schematic or CAE system.

e Use the Pulsonix PCB design editor interactively creating the design on-the-fly
without the need for an initial netlist or Schematic. You can just add connections and
Components straight into the PCB design editor to create design.

Translate to PCB

For our tutorial, we will take the ‘logical’ Schematic design created in the previous section and
convert it to a ‘physical’ PCB layout.

» To Translate to PCB

In the Schematic design editor, with your design still on the screen, select the Translate to
PCB option from the Tools menu.

Type in a Design: name - Tutorial.

Select a Technology: file to be used for the PCB design. Use the Double Sided

(White) IMP technology. This will give you a basic double sided design with a white
background. The colours etc. can be changed to your own preferences later on. If you prefer a
black background to start with, choose Default 4 Layer

The Technology box allows you to choose the PCB Technology file to use. The technology
defines ‘rules’, such as the layers, spacings, track thicknesses, pad and via sizes, colours and
other aspects of the ‘make-up’ of the overall PCB design such as design rules and constraint
rules for high speed.

Technology files make the initial set-up of a design much quicker but you can modify all
aspects of this during the design stage.

Translate to PCB 4
Desigr: | Tutorial |
Technaology: |4 Layer [white] IMP v|
Profile File: |[None] v |
|:> Al components to bin Show bin
Cancel

For now, leave the Profile File: as [None]
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PCB Profile files allow you to define some physical aspects of the board, such as the board
outline, critical Component placement and other general annotation such as the drawing
borders, assembly and manufacturing text, drill tables etc.

Check the All Components to bin and Shown Bin check boxes.

The Components to bin is a useful feature of Pulsonix that allows you to declutter the design
by parking the components in a list off the main design window. They are still connected
together as you defined in the schematic but are now ready to be retrieved and placed in the
PCB design.

Click OK to convert the Components and netlist to a PCB design.

Your Components are now in the Component bin which is open and displayed to the right
hand side of your design window.

- 8Xx

ComponentBin -~ & X

puld e

slafe ;%

C1-C

c2-cC

C3-C

C4-cC
PL1-10-16-1031
R1-R

RZ-R

R3-R

U1 - AD844AN

En| Tutorial:Page1| & Tutoril %

Grid: <Working> 0.635 ||Abs|804.0596- |672.295+ |thou

At this point the design is ready for Component Placement and Routing.

Setting up a PCB Technology

The most important considerations when choosing a Technology file or setting up your
technology data is the final manufacturing process that your manufacturer can handle. A
consideration to make when design your PCB, is the cost of the technology you intend using.
Changing your track styles from 8 to 6 thou for example, could have significant costs
implications. You should always check that they can actually make the board you propose as
well. For example, if you use blind and buried vias.

All aspects of the technology can be edited, amended and added to as you go, this includes
number of layers in the design, styles grids and units.



Pulsonix Tutorial 37

Layers

For this exercise, we have chosen to use a pre-defined technology file, Double Sided
(White) IMP, which as it name suggests, provides you with a two-layer PCB with a set of
general purpose styles and sizes. The (White) in the name suggests that screen background is
white, this can be easily changed if you prefer a black background or another colour. IMP
indicates this technology file Units are defined in Imperial units Thou (Mils).

The Pulsonix PCB design system supports an unlimited number of layers in any combination of
Electrical, Non-electrical, Wire, Construction and Documentation layers. These layers are used
to detail the physical 'make-up' of the manufactured printed circuit board.

Below is an illustration of a typical 4 layer PCB showing the 4 electrical layers, 2 outer layers -
Top and Bottom and the inner power plane layers - Ground and Power

Silkzcreen Top

——— Solder Mask Top
T ————— Paszte Mazk Top
Top
Ground
Powver
Bottam

jj — —————— Pgzte Mask Bottom
— Zolder Mask Bottom
Zilk=zcreen Bottam

Dacumentation

If you wish to view the layers dialog, select Technology from the Setup menu and select
Layers. Click OK to close the dialog once you've viewed it.

Creating a Board Outline Interactively

Board outlines can be created easily in Pulsonix; by adding board shapes (including circles) or
by importing mechanical files in STEP, DXF or IDF formats.

For now, we will use the options available in Pulsonix to create the board outline interactively.

There are a number of techniques that can be used to make the creation easier, we will use
one method; using a straight forward board ‘drawing’ method but there are others such as
adding Construction Lines and then following the board outline around it. This is great for
complex outlines. You could also start with a rectangular board outline and modify it to add
cutouts and corners.

» To insert a board outline

The Insert Board Polygon option is available from the Insert menu and from the PCB
toolbar.

& Pulsonix - [PCB Design: Tutorial *]
@ File Edit View Insert Setup Utiities
DEEIS o mLs KKK

)
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Insert Board allows you to interactively create a board outline by drawing it into the design.
Three shape styles are provided: Rectangle, Circle and Polygon. These are all available
from the Insert menu if you select it.

Our board outline is going to be created using Thou (Mils) measurements. If you prefer Metric,
double-click on the Thou notation on the bar, it will then toggle from Thou to mm. Double-
click again will toggle it back.

wial:Pagel| B Tutorial s X

Grid: <Waorking> 0.635 ||Abs|804.056- |672.295+ (/|thou <:|

We will create this basic shape:

| L

On the PCB toolbar menu, click the Insert Board Polygon icon.

With the Insert Board Polygon modal cursor displayed %:‘ right click and select Type
Coordinate from the context menu.

Cancel Add Polygon
[¥  Type Coordinate..[, = |

Change Style... S
Shape L4

ZI Snap To Item
Z| Snap To Arc Centre

Change Grid >

We will use Thou units for this exercise. From the Enter XY Position dialog type an X
coordinate of 15000. Type a Y coordinate of 19000

Enter XY Coordinates 4
% [18000 | [ ]
" 13000 Cancel

This will start the board outline at 18000, 19000
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The whole board outline can be created using XY coordinates. The Type Coordinate
command on the context menu also has a default shortcut key of =

The process for adding more corners is simple, each time a corner is required, press = then
the X coordinate or = then <Tab> to get to the Y coordinate entry. Once the coordinate has
been entered press OK to add the corner.

If you prefer, the Type Coordinate on the context menu can also be used instead of the
shortcut key.

We will add the first corner, so without existing the Insert Board Polygon option, press the =
key and type the coordinates 19600, 19000, then OK

Enter XY Coordinates 4
% 13800 | [ ]
" 20000 Cancel

Continue using this procedure to add all the corners using the coordinates below:
18000 19000 Start coordinates
19600 19000 The first corner added above
19600 20000 Continue from here
19400 20000
19400 20300
18200 20300
18200 20000

18000 20000 this is the last coordinate, now press the <Spacebar> after
OK to finish the addition of the board outline.

A double click of the mouse or using the <Spacebar> will finish the board for you. If during
the insert, you decide that you wish to cancel, click the <Esc> key on the keyboard.

Angled and curved corners are also possible but we'll leave that for another time.

Saving The Design

As with the Schematic design, you’'ll need to save the design. Now is a good time to do the
first save of the PCB.

Click the Save As button on the File menu. This will prompt you for a file name and enable
you to type or browse to a folder location. Type a name - Tutorial and click the Save button.

Save your designs regularly, this is good practice anyway. Once the design has been initially
saved, you can press Ctrl-S at any time to make a quick update to the saved copy.

Component Placement

We now need to place the Components in our design. These have been placed in the off-
design location called the Component Bin. This is effectively like a pot of components sat on
your bench ready to add to the design, except they are already connected.
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Using the Component Bin

While we’ve been looking at the technology and layer and creating the board outline, our
Components have been sat in an off-design location (the Component Bin) waiting to be
placed. During the Translate To PCB stage, we told the dialog to place the Components in the
Component Bin. There are other ways to work, such as placing unplaced Components
around the board outline etc. We now need to open this and place the Components in the
design.

From the right side of the Pulsonix design edge (called the framework), you can hover your
cursor over the title Component Bin. The Bin will open. During Translate To PCB, you
selected the Show Bin check box. This means it will already be open ready to use for you.

Translate to PCB x
Design: | Tutorial |
Technology: |4 Layer [white) [MP v|
Profile File: |[N0ne] A ~ |

| All components bo bin Show bin | |

You'll see the Bin looking like this.

Component Bin = o X 4
-

pul

slafeT] é%
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c2-cC

C3-C

C4-C

PLT - 10-16-1031
R1-R

R2-R

R3-R

U1 - ADB44AN

[ Tutorial:Page1| f& Tutorial s X

Grid: <Working> 0.635 ||Abs||[804.056- |672.295+ |thou
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By selecting one of the components in the Bin list, you can see a preview of it.

“| componentBin * & X Ty

puid

o000

PL1

ci-c
c-c

G-cC

Ca-C

R1-R

R2-R

R3-R

UT- ADSAAN

» To drag Components from the bin

You can select a Component from the Bin or the Preview window in the Component Bin and
‘drag & drop’ it into the design. Once in the design the Component can be moved until
released.

Note: During move, the drag may be cancelled by dropping the Component back into the Bin,
or by pressing the <Esc> key, or once released, by using Undo (Ctrl+Z). You can also select
the placed component and choose Move to Bin from the context menu.

» To change the Component Grid

While placing components, by default, they will be placed on the Component grid. There are
different grids for different items, such as Tracks, Vias, Testpoints etc. The Board Outline was
placed on the Working grid. You may want to change this or use a different grid. Once you
get used to Pulsonix, you can even create your own user-defined grids. At the moment, we
will switch from placing using the Component grid to placing/moving using the Working grid.

While the component is being moved, right click and select Grids> from the context menu.
Select Use Working Grid from the menu. You'll also notice a default shortcut for this grid is
Shit-W You can switch back to the courser Component grid at any time, you could also make
it the same grid value as the Working grid if you wanted too.

| ¥ | 5pring Back

Move Horizontaly
Move Vertically

Change Grid >| Use No Grid Shift+N
UUse Working Grid p, Shift+W
z‘ Use Component Gyn\)d

Use <Track> Grid
Use <Via= Grid
Use Testpoint Grid

Display Grids G
H Grid step...
B Grids... Alt+G
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By default, the Component grid has been set fairly coarsely at 100 Thou and the Working grid
set finer at 25 Thou. These can both be changed (as can all the system grids).

For now, switch to the Working Grid and place the connector PL1 into the ‘slot’ in the board.

Next, the logical step would be to place the IC, U1. Drag it out of the bin and place it
somewhere in the centre of the design. Let’s change the colour of the connections so they are
more visible.

» To change the connection colour

From the Setup menu, select Colours. You can also use a shortcut key <C> or select the
Colours icon from the Standard toolbar.

From the Others page, select the colour picker for Connections. Choose a colour of your
liking and press OK to exit the dialog. Colours for all design items can be changed here too
such as swapping to a black background. In fact, this can be done on this same page by
selecting the colour for Background.

Layers Hame Displayed | Selectable | True Width| Colour
Elec Shapes
Background
Doc Shapes Bitmaps W
Pads Branch Point Name [~]
Boards 8 Areas Branch Point Origin [] ]
Vias Connections [~] [] —i-
Text Coordinate Origin [ [] 1=l e
Attributes 17 M55 ] W N
Highlights Net Name in Tracks i EEEDE
& Others Pad Name Background : . . |— |—
Pad Name Text =
Nets FCB Panel Origin EEEN
Differential Pairs Relative Coords Origin Other...
Signal Paths Spacing Shapes ] ;
Sub Mets Symbol Origin ] “

» To switch off Display Clearances and Online DRC

You may have noticed that during placement, orange indicators are displayed when
components become too close to each other or too close to the board outline. These are
Display Clearances indicating the spacing rules between various design items.

These plus the Online DRC can be toggled on or off as required.

With Online DRC switched on, if design rules or spacing rules are violated, the item cannot be
placed.
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While moving an item, if you right click, you can toggle both functions on or off.

T el ALeMdue o

Show Track Length Limits
Reposition Cursor Text

v | Online DRC 1|
Z Display Clearance
Push Mode 4
Push Direction 4

Spring Back

Menen Unrimantalhe

P Finish placing the components

Place all the Components to look like the picture below. It is suggested you place PL1 and U1l
first and place the other Components around these. Placement in this design is not critical,
you can probably place it much more efficiently!

00000

» To minimise connection lengths

Once placed, if you wish, you can minimise the length of connections by using the Optimise
Nets feature. From the Tools menu, select Optimise Nets> All Nets Shortcut key Shift+0

Save the Design

Now that you’ve already saved the design for the first time, a quick save using Ctrl-S will
update the saved copy. You can also use the File menu and Save if you prefer. Save is also
available as a toolbar button on the Schematic toolbar.

Fine Tuning Component Placement

Once the Components have been dragged from the bin you can place them in the design. Use
shortcut keys <R> to rotate them and <M> to Mirror surface mount Components, these
options (and more) are available on the shortcut menu during Move. For our design, no
rotation or mirroring will be required. Once fully placed, the design should be routed.
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Routing the Design

The design can be routed manually or automatically. This is the process of converting the
electrical point-to-point connections into physical copper ‘tracks’.

Initially, we will route the design manually. Pulsonix has a set of powerful manual routing
tools to aid this process. These tools allow you to swap layers, automatically add vias on layer
swaps and edit track thickness. The routed board might look something like this:

O 00 QO

4
o3 h R3
o 30|
b Ul .
(o1 L ¢] 00 O_C oL !
R1 ) 0{_F9
oT—Fo
R2 0\3
R—°

P To start routing tracks manually

To start adding tracks, double-click on a connection, this is the quickest method to start
routing, other methods are available. In your design, the placement and colours of designs
may be different to that shown below.

Hover over the connection to reveal the design

GLB/ tooltip.

If you've used our suggested placement, double-click
the right hand connection on R1 (pin 2).

Connection
Met: $1

NI \ Move the cursor to the right of the resistor pin. With
/ T { the routing mode that you are using, moving the

| R1 O\ 000 cursor down will now add a dynamic track segment.
@E}—\ S AN It will also make the corner a 45 degree (mitred)

\ corner.

O\ 00 \O Single click the mouse to make the corner.
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Each click of the mouse will insert a corner and a
mitre. In this mode, the Mitre is a fixed length. You
can change this parameter to suit your requirements
as you become more experienced.

The track segments previously routing will be drawn
red, the current dynamic track segments will be
shown green for clarity.

Following the example, add a couple of corners so
that you are near the target pad.

You will know you're near the target pad because the
‘flying’ connection at the end of your track will be
very short.

If you move the cursor over the target pad and
hover, a modal cursor (a modified cursor showing
the current mode of operation) will be shown.

E A single click when this is shown will finish

the track.

All the track segments that you have been editing
will now be drawn red. Red indicates that they are all
on the Top Electrical routing layer.

You can now move onto the next connection.

Overview of the basic modes of routing

During track editing, the basic commands for use are:

e Single-Click, once editing, will insert a corner and enable you to change routing
direction.

¢ <L> (Change Layer) followed by <Enter> will enable a layer change to the opposite
side of the design. This can be used during editing, or afterwards on selection of a
track followed by <L> then Enter.

. <Backspace> during routing will remove the current segment back to the last
corner. Doing this repeatedly will effectively undo the track segments as far back
until the start.
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» To change layers of a track

Ul \ Change Track Layer X
/' R1 O \"Q\ OldLayer  [Ecttom |
o) @—\ 8 MNew Layer, |5TDD V|
1 A [ &pply To &ll Segments
YN
OO OO Cancel
Select the track segment(s) to swap. Click ~ This shows the Old Layer: and the New
L on the keyboard. The Change Track Layer: to swap to. If the layer swap is a
Layer dialog is displayed. simple Top to Bottom, then you can simply
click <L> and then <Enter> without looking
at the dialog.
LU L
R1 0000 Pulsonix will insert a via at each end of the
> o N\ selected track segment and will swap the
?é—ﬂj . track to the Bottom layer (now drawn in
\ N\ blue).

Using these manual routing techniques, route the design following the picture previously
shown. With some skill, you can minimise the number of vias inserted to about 1 or 2! As well
as using Change Layer, you can also use through-hole pins to start a track on another layer
and to make layer swaps) for tracks on the same net.

Cyclic Picking

When attempting to select items within a dense area of the design, it is not always easy to
pick the item required at the first attempt. Under these circumstances Pulsonix has a system
of picking that 'cycles' through items in close proximity to aid the selection. This allows you to
make a selection, then toggle through the design items adjacent to it until you select the item
required. Once selected, an action may be made on that item, Properties for example.

The keys used for the commands Select Next and Select Previous are set to <N> for Next
and<P> for Previous, these can be changed if you wish to.

To try this, click on a pad that has a track attached to it, the pad is selected. Now click <N>
and the track will be selected. Depending on how close it is, the Component outline and the
whole Component may also be selected at each click of <N> is made.

Unrouting Tracks

You may sometimes have a requirement to unroute all or part of the design. Unrouting is the
process of removing tracks leaving only the connections remaining.

The Unroute Nets> option is available on the Tools menu, the three options available
control the amount of unrouting to perform.

Try using the Unroute Nets> All Nets option to unroute the whole design removing all the
tracks already done. For the next step we will use the autorouter to re-route the design.
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Using the Autoroute Option

The base-level Auto Router option is available in the Trial mode, there is also an Advanced
Autorouter option available for purchase. You can try this as well in Trial Mode.

The autorouter functions are used to convert your connections/nets into electrical tracks as
with manual routing discussed above. However, on dense designs it can save you many hours
or days of work. With an exceptionally fast algorithm, the autorouter can take an unrouted
design and route it within minutes quite often. The end results from this option ensure that
the results are still highly manufacturable.

» To use the autorouter

From the Tools menu select Auto Router.

We will change one parameter: Uncheck the Use Minimum Width check box
(indicated left). We will route our design using

Auto Router X the normal widths.

B4 Routing Passes Leave all other parameters as they are.

20 2 [ Uniimited

Click the Route button at the bottom of the

Tracks dialog to start the router. This small design will
[] Delete Preroutes [~] Keep Fised eaSin route 100%.
Fix Prerautes [CJFix Mew .
|:> 2] Use Mininum Width Close the Report window.
Rauting Syl You will now see the completed routed design on
[] Optimising Passes [ Fanout Passes the screen.
4 12 Ounimied | [4 5 L Unlimted

Foute By Met Class Costs,.

Select Classes. .
Default Costs

[1Retain Files
Load Results After Each Pass Fun Router

[] Display R eport On Completion (] Shaw Router
[ Interactive

Pouring Copper into template areas

Copper Pour is used to flood areas of a PCB layout with copper, usually connected to a
nominated signal, typically Ground (GND) or VCC using thermal spokes. This facility will then
create voids around tracks, Component pads, vias and other electrical obstacles not on that
net.

For this we have the Insert Template options on the Insert menu to create an area into
which to ‘pour’ the copper and the actual Pour Copper option to do this.

If a copper area is to be inserted without the need for voids around unconnected tracks,
Components or pads, the Insert Copper option can be used.

The principle of this facility is to insert a Template area and ‘pour’ the copper into this area.
Different properties of the copper pour can be controlled using the Technology dialog.
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P To create a template

From the PCB toolbar, select Insert Template This option will use the Template Polygon
option. As with all of the PCB toolbar options, other options for inserting templates are
available from the Insert menu under Template.

$4 Pulsonix - [PCB Design: Tutorial 7] The shape may be created on the design. The

) o Template may be drawn outside the board outline
Hi| Bl Edt View Insert Setp bt puisonix will pour the copper using the
[ = = [ [[J&# Technology rules.

[T Following the picture below of our example, drawn in
] a basic rectangle template shape. Note, your routing
] and placement pattern may be different, that'’s fine,

0 use your example as it is.

Our design will have a copper pour area that is not connected to a net for now. This will show
you how to add the Template and how to pour it.

0O 00QO0

oz N
o - Hd O 0 00O L

=21 ) o{ 1o
o1 _HoO—

e }o o C-

Tt o ‘—ﬁb

Our template is drawn outside the board outline, Pulsonix knows that pouring will only be
done inside the board outline.

Right click on the template.
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From the shortcut menu select Pour Copper.

OO0 p0QO0

T

az
oL o

AL
o1

R3
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% /°

O 0 00O h

RZ

Y o1 1o
0% o

ST o

e N

Select
Edit

$& Cross Probe

é,:' Move

@ Enable Nudge

¥ Type Coordinate...

4% Type Offset...

:‘.:] Scale

& Lock
Change Layer...
Change Style...
Change Shape Type...

Add To Met...

B Pour Copper

& Ordered Template Pour
Resize Shape...
Add Corner
Edit Segment

A Trim or Extend Segment
Arc

% Highlight Selection
<= Insert Attribute...
31 Add To Favourites

Properties...

Shift+A

The template will fill with copper. Notice that the poured copper has obeyed the Technology
Spacing rules of all defined items to copper, including the Board to Copper rules.
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» To remove poured copper from a template

To remove a poured copper area (including any thermal spokes), you must select the
template and use the Clear Template option from the shortcut menu. This removes all the
copper but not the template area.

N AR B
1, 7 & Lock
o O N Change Layer... L
Change Style... S
o1 1o

Change Shape Type...
Add To Net...
—— o 0 E} @ Pour Copper
@ Clear Template I
4
@ Ordered Template Pour

Resize Shape...
Add Corner

P To make the template intelligent

There are more facets to the poured copper than we have discussed above. The poured
copper can also have a net name associated with it so that when poured, pads are connected
via thermal spokes to the copper itself.

To do this, select the template and from the shortcut menu, select Add To Net. Select the net
name required from the list and then pour the copper. This would normally be done when
adding the template and before routing is completed.

Templates area outlines are not plotted and will not appear on your plots, they provide the
system with an intelligent area into which the copper can be poured.

Let’s try the intelligent copper using our sample design.
Select the template and from the context menu, select Clear Template
From the Tools menu, select Unroute Nets> All Nets

Select the template again and this time press <F2>, this is the shortcut to Add to Nets
which you could also get to from the context menu after clicking the right mouse button.

On the dialog, from the Net Names: drop down list, select OV, then press OK to continue.
Add To Net x

Chooze From All Nets In Design:
Met ﬂame:| 1 w |

Met Class: | v|
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Now when you use Pour Copper from the context menu for the selected Template, the area
will be flooded with copper that has thermal connections and isolation gaps on the 0OV nets.

kS

2

a/ R1 )
o]

\
o O 00O c4

R2 0000 |a

oo

o

Copper Pour and Thermal rules have been supplied in the default Technology but you can
set your own rules as you like. For this example, we will look at the rules that have been used
but we won’t change them. There are two sets of rules to control how the copper will be
poured and the parameters used for Thermal Spokes and Isolation Gaps.

Technology can be viewed from the Setup menu or by using the <T> shortcut key.

Copper Pour Rules

MNet Mames !

Signal Paths
Sub MNets
23 Rules - DFM/DFT Match:
>
Footprint
Met Styles

Pin Networks Isolated Islands
Teardrop Remove:

Testpoint Make Mon Connecting:

Attribute

<Net Name> ~]

- V|1&

Thermal

Track & Via Size Limit

vi thousa
=3 Rules - High Speed

Differential Pair Gap

Differential Pair Skew v

Minimum Island Size

Save Technology... Load Technology... Export CSV. Import CSV.

Thermal rules

Signal Paths

Sub Nets Attrioute:
24 Rules - DFM/DFT Match

Copper Pour

Footprint
Pin Netwarks Min Pad Size:  {0.0 ~
Teardrop

Testpoint Connect Type:

E |Then'na| Pad > |

Track & Via Size Limit
Via
23 Rules - High Speed
Differential Pair Gap
Differential Pair Skew v

<Net Name> |

B <

Save Technology... Load Technology... Export CSV. Import CSV.

[ Hatched

Style: | Cross Hatched
Awoid Same Net: [] Y

_I_OP
0 0 0/0

Cancel Apply Help

RN

Mumber Of Spokes: IZ =
Minimum Spokes: IZ =

Enclosed Pads Only: [] Try Atemative Rotation: [
First Spoke Angle:
Orthogonal Spokes: [ Spoke Style:

Isolation Gap: <Thermal Relief Spokes> ~

Cancel Apply Help

N
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Adding Dimensions

Dimensions used for documenting the physical measurements of the PCB can be added using
the Insert Dimension option in Pulsonix. It is used to display (in the form of a dimension)
lengths of items, radii of arcs and angles between lines. Dimensions can be attached to
designs so they automatically update when the attached item is moved.

1400thou
-l [+ 200thou

PL1
c R3
o{—}FoO o{—3o0
1300th . -
ou
o{—o 0000 o
1000thou R1 y oL—Fo
o{—1FO
R2 o o o o c
o{—1FoO o{—Fo0
1600thou

» To insert dimensions

Select Insert Dimension from the PCB toolbar.

& pulsonix - [PCB Design: Tutorial]
i Fle Edit View Insert Setup Utiities
D & o~ @ e XRE

BN BEE s d0ds

B

You are now in the Insert Dimension mode, by right clicking you will see the Insert
Dimension shortcut menu:
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Cancel Insert Horizontal Dimension

£t

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

¥ Insert Horizontal Dimension
@I Insert Vertical Dimension
\{} Insert Free Dimension

s Insert Radial Dimension
D Insert Angular Dimension

- Directional Dimension
Ak Inwards Dimension
Snap To Item
Change Layer L

Change Grid L4

For this exercise, choose Insert Vertical Dimension from the menu.

-~y

‘%I Insert Yertical Dirmension

—

Select the first point to start the leader line (the board outline for example), then the second
snap point which will be the outer dimension limit.

Now move your cursor away from the design so that the dimension measurement text and
leader lines can be placed in your design. Click the mouse to place the text. You can move the
text afterwards to make adjustments.

All aspects of the dimensions (text, values, lines, arrows etc.) can be customised to your own
requirements. Look at the Setup menu, Design Settings, Default and Dimension and
Dimension Units tabs.

Verifying Design Integrity

The Synchronise Designs option is available in both Schematic and PCB editors. This is used
to compare designs and make changes in the PCB so that they are both in sync with each
other. This process is used to verify your design integrity, ensuring they stay in-line at all
times.

P To Synchronise the designs

You can use the Synchronise Designs option at any time to verify that the designs are the
same. To do this, select Synchronise Designs from the Tools menu. By default, the
filename will be completed using the current design name and .sch or .pcb (depending which
editor you run it from).

Select Design To Synchronise With X

| C:AUzers\Public\DocumentshPulzonix\E wanples'. T utorial. sch | Browse...

If there are differences a dialog will appear allowing you to View Report before performing
an update. The report will give you a list of changes that would have to be made to the PCB in
order to make it match the schematic. You can then perform these changes automatically by
selecting the Update PCB button.
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Design

Synchronise Designs X

Differences found between the PCE and Schematic

: Update PCE View Feport

Components 'will Be Deleted

[JLeave Tracks
Cancel

Back annotation changes can be made in the PCB, and these can be passed back to the
schematic also using Synchronise Designs. When run, it will report, and allow you to perform
any back annotation changes that are pending.

P To validate the electrical connectivity of the design

Another essential aspect to the overall design integrity check is the validation of full electrical
connectivity in the PCB design. You need to be sure that all connections have full electrical
paths between each point. This would include electrical paths through copper planes, vias,
plated and non-plated through-holes and through tracking.

Run the Net Completion Report from the Report option on the Output menu. This will
provide you with a report giving you full design verification.

Rules Checking

Before outputting your design for manufacture, you must run the Design Rules Check
option. This dialog contains check boxes that enable various checks to be made. The checks
are made against the Technology Spacing rules defined. This is also used to check various
manufacturing rules have been obeyed.

When errors are found Error Markers are added to the design on the appropriate layer to
help you find and correct the actual error.

» To run a Design Rules Check

Select the Design Rule Check (DRC) option from the PCB toolbar.
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Design Rule Check i

e

I
A dialog is displayed
that allows you to

control which items are
included in the check.

A minimum check would
be for Spacings but
other checks can be run
as required.

Click Check to run the
DRC.

» To locate DRC errors

Design Rule Check

LClear Locked

Spacing [ 0n Grid
Tracks Tracks
Wias Wiaz
Pads Test Pointz
Mourt Holes Components
Test Points Fads
Copper
Text [ Keep InsOut
Board Tracks
Drrillz Viaz
Components Test Paintz
Split Planes Component Pads
Components
Copper
Drills:
Select All Deselect Al
Acceptance Rule Set Error Markers
Load Errors
Save

Clear All Errars

[ Manufacturing [ hets
|solated Copper Single Pin Mets
Unpoured Templates Met Connectivity
Split Plane Pad FPower Planes
Flane Thermal Pad Unfinished Track
Bond \wire Length Track Layer
wire Cross Track Wwidth
Wwire Under Component ia Size
Crrill Backoff “ia In Pad
Minimurn Pad Land Teardrops
Fad Undersize Track Length

Component Mame Connection Length

Mirrored Text Connection Yias

Copper Text On Board Firn Order
Parel Itemns On Board Differential Pairs
Copper Shapes Stub Viaz
Testpoints Farallel Track
Unreachable Side etz Tzl
Serpentine

Under Component
Centre to Centre

Min Pointz Per Met X i
[alidate Attributes

Pad Size [ Footprirt Fiules
Output Source
Generate Report ® Qesigr?

iR
Cloze Cancel

After running a design rules check, you can find the error markers in the design using the
DRC Errors Bar from the View menu.

£ Insert Setup Utiities |
B Colour Files Es
= @ Component Bin B [
& Database Bar
I8 Design Browser D
i1 DRC Errors Bar [+, |
@ Find Bar ’ Cerl+F
& Layers Bar Ctrlel

i<z Part Browser
"3 Rule Spreadsheet Bar

View

Mark View

Power Plane
@ 30 View

% World View w
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The DRC Error Browser is used to view all the design error makers as a sorted list. This list
is displayed in an 'active' browser. Double-clicking in the list will select an error of which the
error marker will be displayed in the design. The error marker will be brought into the centre
of the display so it can be seen.

DRC Errors X

=- DRC errors: 9
.. Board to Component Error (B-Cm)
Layer: Top
‘... Board to Component Error (B-Crmn) PL1 - Outside of Board
Board to Pad Error (B-F)
Pad to Track Error (P-T)
Layer: Top
... Pad to Track Error (P-T) Mets '511" and '$19'.Met classes " and ", Required 10,0 Actual 0.0,
Track to Track Error (T-T)
=8 Layer: Top
é----Trackto Track Error (T-T) Mets '$11" and '$19".Net classes " and ", Required 10.0 Actual 0.0.
... Track te Track Error (T-T) Nets '511" and '51%".Net classes " and . Required 10.0 Actual 0.0.

Reports, Part Lists and Net Lists

Pulsonix can generate reports where all vital aspects of the design can be reported in detail.
The reports also include a set of ‘standard’ like Parts lists and bill of materials (BOMs).

Your own user defined Parts lists and Netlists can also be generated using the Report Maker
option and added to this list.

The Standard Reports dialog

The Reports dialog on the Output menu contains both the built-in reports and any format
files supplied with Pulsonix or created and saved by you. All built-in reports are designated
with the word ‘Report’ as their suffix. These can be listed individually if required by selecting
the Standard Reports check box. The list can also include User Reports (format files
created using the Report Maker option and found on the search path defined in the Folders
dialog).



Pulsonix Tutorial 57

Generate Reports

Standard Repots User Reports

Folder For Report Files

Alternate Pad Styles A
Alternative Pick and Place

Associated Parts

Associated Parts Only

Back Annatation Repart

Board Area Report

CAM Report

CheckFootprints

Component List Repart

Connection Length Report

Coreliz Boundary Scan Metlist

Ciitical Mets Report

[Dresign Status Report

Differential Pairs Repart

DRC Ermors Report

Dirill Layer Report

Dill List Report

Crrill Size Table Repart

Drill Table:

Fiducial v

Foamo e

Design Folder ~

Browze

Feport File Mames Template:

‘ $[Designt ame] ($(R eportTite]]

[[] &ppend To Existing

[[] Change Report File Mame:

‘\Heference\Designs\T utorial [Feport Title] bt

Output T () File Ol
@) File and View Report

(O Wiew Report Only
Settings
MakeMadify User Report: Report Maker. . Separate Repotz ] Mo Headers
= HMultiple Headers
Owr Units for Standard Report: Units...
Fieport Group:
Generate Report... 0K Cancel

To run a single report, click on the report name and click the Generate Report button. Use
OK if you to wish to run the report and exit the dialog.

Report Maker

As well as the standard Reports mechanism, Pulsonix also provides you with a powerful
Report Maker option for generating your own formatted reports and outputs. These can be
reports, Parts lists, Netlists and any combination of Parts and Netlists, e.g. IPC-356 test
format. These are saved as format files to be run on other designs.

B Report Maker

Format: |\F'E-D-355-lull-metnc

V‘ Deseription: [IPC-D-356 Foimat

New. Save

Pad Commands:

Adttribute

Blark Lines

Cancel Report
Comment
Coardinate: Units
Design Units

Draws Line

Drill T able: Units

End OFf Line

Finizh Report

|z Drawing Report
Line Length

Lire Nurnber

Multi Line Text
Mame Range Format
Mumber Format

Fun Report
Selection v

SaveAs...

while »»

Automatic: Test Metlist Format - A Pads and Vias

< >

Awailable for: [7] PCB

Farmat Script:

Else

Coardinate Urits

Pad Style Diill Diameter

If "Pad Style Plated Through'' is equal to "tiue”
Text"P"

Tent "

Text A"
If "Iz 5k Pad"

Electrical Layer Murnber

If "Electical Layer Mumber'" iz less than or equal to 3"

Careel Tea

[CIPCE Libray [ Parts Library [ ¥ault
[15chematics  []SCM Library [] Panel

Edit..
Copy
Delete

Disable

Up

Down

Delete Al

Undo

Beda

We will not be discussing the Report Maker here but try it to see how powerful it is.
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Plotting the Design

Pulsonix provides you with an output mechanism for generating professional PCB layout plots
for manufacturing. All the plot and drilling outputs are located in one easy to use dialog,
delivered in one button press once set up.

From this option you can select the layer or combinations of layers to plot. You can also set
the scale, rotation, the position on the plot and the output driver.

From Pulsonix you can output:

Gerber RS-274-D and RS-274-X (extended Gerber format) format photo-plots
Windows printer plots using any installed Windows driver

Active PDF prints

Numerically controlled drilling (NC Drill) information (Excellon, Seib & Myer etc.)
IPC-2581 format

ODB++ format

HPGL Pen plots

IPC-D-356 Testpoint output

JTAG boundary scan output

GenCAD and UniDAT output

Hyperlynx output

LPKF prototype drilling output

STEP and IGES mechanical CAD files

DXF and IDF format files

Output files for Bill Of Materials (BOM), assembly and pick & place machines

User-defined files (parts lists and netlists) created in the Report Maker option
Plot types

Plots are available for all aspects of the design but because Pulsonix uses a configurable
output mechanism, it means that any plot required can be generated:

Top, bottom and inner electrical signal layers

Silk screen layers

Solder resist plots

Solder paste masks

Copper and power plane (full or split) layers

Assembly and manufacturing drawings

Drill letter/symbol drawings

NC Drilling and profiling/routing files

Inner, embedded component layers
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» To output plots

Click on the CAM/Plot option on the Output menu.

If the parameters are not available the first time you try and enter the CAM/Plot option you
are presented with a dialog to request auto-generation of the parameters.

Pulsonix

o No CAM Plots are currently defined,

would you like to generate some plots now?

Yes Mo

Click Yes to enter the dialog.

If you click No to this, the CAM/Plot mode is entered but you will need to create the
parameters yourself. If you click Yes, the Auto Generate CAM/Plots dialog is displayed:

Auto Generate CAM/Plots >

A, default zet of CAM Plats will be generated bazed on the
current contents of pour design and the selections you
make in this dialog. Any existing CAM Plats can also be

deleted before the new set is created. Cancel
For each Layer:
Laver clazs type "Electrical |Gerber ~ |
Laver clazs type "Non-Electrical’ : |GEbef ~ |
Laver clazs type "Documentation’ : |F‘DF ~ |
For each Layer Span:
Ezcellon Drill Output: |Excellon w |
Dipll Drawing: |F'DF |v |
Delete Existing Plots First Generate For Each %ariant

It will create plots making a ‘second guess’ at what you require using the Layer Classes (Layer
Classes set up how the layer is used and performs during plotting). For general and ‘normal’
designs (if there is such a thing), Electrical plots will be plotted to Gerber, non-electrical such
as Silkscreen, Solder Resist and Paste Masks will also be plotted to Gerber. Documentation is
generally a ‘view’ type of plot such as Windows or PDF. Drilling files are exported to Excellon
format (or similar) and the Drill drawing to documentation again, so Windows or PDF.

For this example, if you wish to create plots, ensure the Delete Existing Plots First check
box is selected. Make each of the plots match the dialog above using the output devices,
Gerber, PDF etc.

Using the Technology file you chose when you translated from Schematics, these plots will be
defined already, in which case you'll just enter the CAM/Plots dialog ready for plotting your
design.

This CAM/Plot dialog is designed to intelligently assign a plot type for each layer type defined
in the PCB without your intervention.

Once the Auto Generate dialog has been used, the bulk of the work to create a ‘standard’ set
of plots has been done other than 'fine tuning'. When in the CAM/Plot dialog, you can add or
change any of the plot types and add additional plots as required.

All plots created automatically or by hand can be tailored for your own use and saved for later
use on other designs too.
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B Generate Plot - CAM Plots O *

CAM Flots  Plot Settings  Drill Sizes  Plot Preview

Name Enabled | Device |Process Scale | Rotate Mirror | Position Area Step Repe: New...
Top [+] Gerber :Layer Top 1.000 :AutoRotate! [ | (Auto Shift  <Design Ext ]
Ground [+] Gerber  iLayer Ground 1.000 :Auto Rotate ] iAuto Shift <Design Exte ] Edt...
Power [+] Gerber  iLayer Power 1.000 :Auto Rotate ] iAuto Shift <Design Exte ] Copy
Bottom [+] Gerber  :Layer Bottom 1.000 :Auto Rotate ] iAuto Shift <Design Exte ]
Silkscreen Top [+] Gerber  iLayer Sikscreen T:1.000 Auto Rotate ] iAuto Shift <Design Exte ] Delete
Paste Mask Top z Gerber  Layer Paste Mask i1.000 Auto Rotate : Auto Shift <Design Exte : Delete Al
Solder Mask Top ] Gerber :Layer Solder Mask 1.000 :Auto Rotate Auto Shift <Design Exte =
Solder Mask Bottom [+] Gerber  iLayer Solder Mask1.000 :Auto Rotate ] iAuto Shift <Design Exte ]
Paste Mask Bottom [+] Gerber iLayer Paste Mask :1.000 :Auto Rotate ] iAuto Shift <Design Exte ] Up
Silkscreen Bottom [+] Gerber  iLayer Sikscreen B1.000 Auto Rotate ] iAuto Shift <Design Exte ]
Population [+] PDF Layer Population :1.000 :Auto Rotate ] iAuto Shift <Design Exte ] Down
Profile [+] PDF Layer Profile 1.000 :Auto Rotate ] iAuto Shift <Design Exte ]
Dot [+] PDF Layer Dot 1.000 :Auto Rotate [[] iAuto Shift <Design Exte ] Add To Plot...
«Through Hole= [] Excellon :lLayer Span <Throi1.000 :Auto Rotate [] iAuto Shift <Design Exte []
«Through Hole= Unplated [+] Excellon :ilLayer Span <Throi1.000 :Auto Rotate [[] iAuto Shift <Design Exte ]
Drill Draw <Through Hole= [+] PDF Layer Span <Thro:1.000 :Auto Rotate [[] iAuto Shift <Design Exte ] Auto Gen...
Drill Draw <Through Hole= [+] PDF Layer Span <Thro:1.000 :Auto Rotate [[] iAuto Shift <Design Exte ] Report...
Step & Repeat
£ >
Possible Outputs Mot Covered By Plots:

ot |l [ e

The dialog itself is split into four tabbed pages:

CAM Plots is used to set up the characteristics or rules of the plot, the scale, rotation, plot
type etc.

Plot Settings is used to set up the plotter or printer. Once this has been setup you will not
normally need to use it very often.

Drill Sizes is used to intelligently group different drill sizes used in the design into logical
collections of standard drills to minimise drill changes at the drilling stage.

Plot Preview is used to display a preview of the final plot.

A panel at the base of the dialog is used to Run the selected plots. It will generate plots that
are enabled in the Enabled list.

Run Cancel Apphy Help

If you click Run, your selected plots will be produced. If you select PDF as your output format
for all electrical and non-electrical plots, you'll be able to instantly view the results.

This completes our brief run-through of Pulsonix.
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Additional Information

There are many more aspects to Pulsonix which are not covered in this document. Further
information can be obtained in the Online Help using the <F1> key at any time, or from the
Pulsonix Users Guide supplied as a PDF file under the Help menu and Online Manuals> or
on our web site.

While evaluating Pulsonix or once you've purchased it, technical support is provided in the
form of telephone support from our office or from your local sales office, or by email.

Head office support +44 (0)1684 296 570

Head office email support support@pulsonix.com

Web site www.pulsonix.com
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