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4 Getting Started

Chapter 1. Getting Started With DesignSpark

Introduction to DesignSpark

Welcome to the DesignSpark PCB design system. The system is built on an integrated design
environment providing all the tools required to capture a schematic through to the design and layout
of the printed circuit board (PCB).

Introduction to the Tutorial

You can quickly familiarize yourself with the DesignSpark features available and its design
methodology by working your way through this tutorial and using the Online Help for more detail.

This tutorial is broken down into logical sections following a typical 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. DesignSpark has the facility to send the manufacturing data directly to your
PCB supplier. From this data they can produce the final physical PCBs.

Additional Help

Help is available in a number of formats; on-line help available by pressing the <F1> key on your
keyboard at any time when using DesignSpark or by emailing/calling RS Components.

System Requirements

DesignSpark runs under the Windows operating systems but it is recommended that Windows XP is
used. It cannot run under Windows 3.1x or Linux. A Pentium processor faster than 1Ghz and with at
least 256Mb of RAM is recommended. It should be emphasized that DesignSpark does not require
particularly ‘high-powered’ hardware to achieve good performance, a regular off-the-shelf PC should
be sufficient. A complete product installation requires at least 100Mb of hard drive space. A mouse
with a wheel is recommended and an internet connection for downloading the product from the
DesignSpark web site. A CD-ROM drive is an option to load the product CD if it has been supplied
this way.

Installation

It is assumed that you have successfully installed the DesignSpark product to your computer from
the web download. The installation is straight forward using the wizard provided. Follow the
instructions and use the default settings provided. The tutorial designs are also installed to allow you
to pick up at key stages of the design process.

Removing the Software

If for any reason you need to remove DesignSpark from your computer, you should do this by
selecting the Add/Remove Programs icon from the Control Panel on the Start menu. Select
DesignSpark from the list of installed programs and click the Change/Remove button.

Starting DesignSpark

During installation, a DesignSpark program icon is automatically added
to your desktop and a RS Components program group added to the @
Start menu and Programs. Ll

Designspark.

To start DesignSpark, simply double-click on the DesignSpark icon on PCE

your desktop or select the DesignSpark menu item.
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The DesignSpark Desktop

When you run DesignSpark, the main application window appears. You can open any number and
combination of different designs and library items together in this.

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.

Menu Bar

Menu
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Window Control

Add Cof
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PCB Design
Editor

Properties dialog

Schematic
Design Editor

Layerstab  Status bar
(PCB only)
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Toolbars

DesignSpark is installed with a set of commonly used tools on the toolbars for you to use.

General Toolbar

] DesignSpark PCB powered by RS - [PCB Design: Design1]
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Schematic Design Toolbar

Add Component
Add Schematic Connectian
Add Text

Add Closed Shape
Add Open Shape

Add Shape Rectangle
Add Shape Circle

O Lk » & #

{

dd Closed Shapel

EO0 L

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

PCB Design Toolbar
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Add Component

Add free pads

Add Unrouted Connection
Add Track

Add Text

Add Board

Add Area Far Copper Pour
Add Copper Closed Shape
Add Closed Shape

Add Open Shape

Add Shape Rectangle

Add Shape Circle

Route All Mets

Measure Gap

Design Rule Check

Pour Copper

Clear Copper
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Cancelling Commands

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

Shortcut Keys

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

When DesignSpark is installed, you will find a set of shortcuts defined for you. A full report of all the
assigned keys can be obtained from the Help menu and Shortcut Keys... option. A dialog is
displayed to allow you to choose how the shortcut keys are reported.

Shortcut Keys Report &l

Report Order:
() Sort By Command

Wwehich Shortouts:
(%) all shortcuts
() shorteuts Usable Tn Current Document Type

Units
The Units option on the Settings menu is used to define the units and the precision at which the
co-ordinates and lengths displayed in the dialogs and edited by you are displayed. The basic working
units can be changed using the Units: drop down list.
o ) For each type of units, you can specify a
s fal Precision:. This is the number of decimal
Uitz |mi v places displayed; the value is simply
rounded to the nearest last digit.
Precision: |0 £
Grids

Grids are used in DesignSpark for defining the points or steps that items will snap to when they are
placed and for visible references in the design. For this, the Grids dialog on the Settings menu
contains two sets of grid types: Working Grid and Screen Grid.

Grids 4] The Working Grid page will allow you to define the
T ! — | grid used for placement of design items during
oiene A LgmenBid manual interaction. The working grid is not visible
Step Size but the Screen Grid (which is visible) can be the
50.0000 thau same value, hence making it appear to be visible.
[ Different -
Snap Mode: Grid L
Grids 4] The Screen Grid page is used to define the display

of 'dots' to guide you while designing. Size Steps:
is used to define the ‘pitch’ of the grid and uses the
Secondary Color to display them. The Primary
Color is used to display another grid based on a 10
times larger size than the Secondary Grid.

Working Grid | Screen Grid
Step Size

Cboun and sty The Visible check box enables the grids to be

Brimary Colowr. | N | [] Lires displayed on or off, this can be set at any time in
Seconday Colour. | [ o [ Lines the design using the shortcut key <G>.
[]¥izible  [] Draw Grid First

I 0K ] [ Cancel ] [ Apply ] [ Help
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Snapping to Grid

The Snap Mode shortcut can be displayed during editing by selecting the direct keyboard command
<Ctrl-G>. By selecting the snap mode setting you can use predefined multiples of the Working Grid
to move items for example.

aarid

Quarker Grid [k

Tenth Grid
Fortieth Grid

Shortcut Menus

The right hand mouse button can be used extensively throughout DesignSpark to display shortcut
menus, these are also known as context menus. These menus can be accessed during an
operation and contain a set of relevant 'context' commands.

Once familiar with the system, you can access the shortcut menus by right clicking directly on the
item and picking the option from the menu.

Cancel Esc
Tvpe Coordinate, . =
Twpe Offset, shift+=
‘ Rotate P| angle 0
Flip F Angle 20
Dwnamic Cptimise | W ‘ Angle 130
Free Rubberbanding angle 270
Place Horizonkally % Rokate Cne Skep R
Place Vertically W Rokate Step Back  AlL+R
Reset Delta Coords  Shift+2

Undo/Redo

DesignSpark contains unlimited multi-level Undo and Redo capabilities for use through the product.
Undo can be used to reverse the last operations that have been completed. Undo can be used
sequentially to undo more than one operation. It can also be a useful and flexible tool to
interactively try different iterations of an operation, manual component placement for example.

Undo and Redo are invoked using the standard Windows shortcut keys <Ctrl-Z> (and Alt-
Backspace) and <Ctrl-Y> respectively. These are also available on the Edit toolbar as buttons. Redo
is only available once an Undo has been performed, until then, it remains on the menu but is grayed
out as unavailable. The number of undo levels can be set in the Preferences dialog.
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Properties of items

Each item in the design contains a set of characteristics which can be viewed or edited using the
Properties option. Some items within the design are made up of several entities, each of which is
individually selectable and has its own properties that can be viewed.

Properties - Component Pad @

Humber:

Pozition:

Component | Values | Net

L3 Mamne;  |CV
1700 1500
0.0

[ Pad Styls Exception

Oval 6D
B0 Shape: | Oval
Length; (110 Hole Size: |32
[&1]
Fin Mame Fin Mumber
Ok ] [ Cancel

Status Bar

Item properties can be viewed by
selecting the item and clicking on the
Properties option from the shortcut
menu. It is quicker though to select the
item and click the shortcut key
<AIlt-Enter>. The example left shows the
Component page properties of a PCB
Component pad. You'll notice that other
properties of the component are
available, such as Component and
Component Values.

The status bar at the bottom of the design window displays useful information about the design item
selected. More detailed information is also available by selecting the item and using the Properties
dialog from the shortcut menu.

7 | || ——
r G
i Compa... thizoto K}'ﬁ.ﬁ.dd Co...

Component Pad | |U3.5 Mame: CY| | Style: Oval 600 Size: Oval 60x110| Pos; 1700,1900) Laver: [All] Met: MO41 | abs| 5708 ||1620 | mil

Dockable Windows and Browsers

As part of the design toolset, you have a humber of browsers available through the Interaction

Bar.

L3

) v | Schematic Design

sign: 555 Timer

v | File
v | Edit
v | WView
« | Tools

v | Menu Bar

v | Status Bar

14

Inkeraction Bar Fa
[

k)

t.pch

The Interaction Bar is available through
the View menu and Interaction Bar
<F9> or by right clicking the mouse over
one of the toolbars or menu bar and
selecting it from the shortcut menu.
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Each individual browser can be opened by
Comporent 3 selecting one of the three tabs at the bottom edge

of the browser. You can access Layers (in PCB
only), Component Bin (in Schematics only),
c3 Select Found Trem Goto and Add Component options.

Flash Found Item

Centre Yiew On Found Tkem

[z} Refresh Find List

c11 ‘ Select All Find Items

o1 Select Al Yisible Find Items
RY Deselect D
B11 Remowe Highlight

Goka ®Y...

2] 6l

%Layers MGoto r@ndd@...
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Chapter 2. Creating The Schematic

Schematic Design Tutorial

During the tutorial we will create a Schematic design; this is how it will look when finished.
t ! ¥ +3V t
GHD
2] uz w
g1 =
5 b nes BE Iil 8
1 1T

av +5¥

+1ZV

I
I

47 QuF
2zonF

cia
19auF

|
| S
RL
188k
- __J
m
3

SIMNE_ouUT

PP SCEE—
3
= -
EL B
- THRES H
A x (IR 2
: @ s < TRIS cs + saL
A, T 0 gE 1 Hg GMD ip@nF
- - —_— = T
z Ut I x
E.ﬁ—) SINE_DOUT z NESSSD| |2 M 2%
T -
CONNL
09F
GELS
L w u
-2 5 H By
—— E — L
— af _T L= T u-

-G

During the design process, we will walk you through all the aspects of drawing this and adding the
detail to give it intelligence.

The design consists of two parts; the first is the power regulator circuit at the top which converts a
12V supply to 5V. The bottom half is the main 555 timer circuit itself.

Starting a New Schematic

P To start a new Schematic design or a PCB design

From the File menu, click New (shortcut key <Ctrl-N>)

2] DesignSpark PCB powered by RS

File | _Setti o
Mew l\ Chrl+M |
Open... Chrl+0
[ D Libraries. .. Chrl+L
Recent Files 3
6 Exit

Check the Schematic Design button and the Use Technology File button. The Default.stf
template will help you get started quicker, select this file. More detail about Technology files is
available in the Online Help.
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New Design

X

Design Type

(") schematic Technology: File

B (O PCE Technalogy Fils

O Project

[_ ﬁ (&) Schematic Design [#]iise Technology File:!
=—EE
O)PCE Design

Difault. stf -

Mew Design Mams
(Mame can be provided now, or later when it is saved)

| | [ Erowse...

[ Ok, ] [ Cancel ]

Click the OK button to start a new Schematic design.

Note: If you intend creating a PCB without a Schematic design (which you can do), just click the
PCB Design button and OK, follow the New PCB Wizard. Then skip to the chapter headed, Starting
a New PCB Design.

Your DesignSpark window will look like this ready to start:

] |DesignSpark PCB powered) by RS - [Schematic Design: Design1]
fle Edt Wew Add gSettings Qutput Took  Window Help

WY1 Ml T A W N [ [

Schematic Design: Design | T x
~

Of LBt #

v
< ¥

Abs [19221.25 2453466 thou

For now, we will progress on to adding components to the design.
Adding Components

» To add a Component

There are two methods for adding components; we will use the Interaction bar to start with, you
can also use the Add Component option as well.

The Interaction bar has automatically been started when creating a new Schematic design. If it
hasn’t, click the <F9> shortcut key to display it.

Select the Add Component browser tab at the bottom of the Interaction bar.
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Add Component X

[All Libraries]

+12¥ {3chema}

REF1

+5V

1

i Comp... NG@\

Add Component B

[all Libraries] ( v

3M.cml [in "C:\Docum.. \Library"
Fahc.cml [in "CiiDaocu, . dLibrary”
7ahct.cml [in “C\Doc..YLibrary™
Fals.cml  [in "C:\Docu.. SLibrary"]
4000.cml [in "C:\Docu,. ALibrary'
Actel.cml [in “CDocu,, SLibrary!
AD.cml [in "C:\Docum, . \Library"
Altera.cml  [in "C:iADoc, . dLibrary”
AMP.cml [in "C:Docu,Library™
akmel.cml [in “C:ADoc,.Library™
avi.cml [in “C:\Docu.. \Library"]
Capacitor.cml [in " \Library"
Connector.cml  [in "C:,. L Library
Carmcrl [in "C:iDacu, . \Library"
Cypress.cml [in "C:AD. ALibrary”
FiT s Librar

g ¥
Fairchild.cml  [in "C:..\Library™
Fiducial.crl  [in "C:AD. .. \Library"]
Fuse.cml [in "CiiDaocu, . dLibrary”
Hamlin.cml  [in “C:40o.. . \Library™
Hybrid.cml [in "C:\Da.. ALibrary"”
IR.crml [in "CiDocum,.SLibrary"]
Lattice.crl [in "CADa.. . \Library™
LT.crl [in "CiyDocum,.SLibrary"]
Maxim.cml [in "C:\Do.. . \Library"]
Molex.cml  [in "C:\Doc, ., ALibrary”

[All Libraries] ——]

Murata.cml [in "CiiDao,, dLibrary"
L

D

From the list of available libraries, select the Discrete library. Click on the small down arrow to
reveal the drop down list and then make the selection.

The Component list will be populated with components. Selecting this library will automatically
select the first component in the list as well.
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Add Component K

|Discrete.cml [in "C:AD.. ALibrary' v|
A~

P

CP1

CP3

P4

PS5

CP& W

DaC w

Cl1

gl

120nF

Scroll down the list of components using the vertical scroll bar. The first in the list is the generic 'C’

component. You can also click in this list and type the first and subsequent letters and numbers of
the item required.

Scroll down and select the component R. This is a generic resistor that we will change the Value for
later on. You can also work with specific named parts if you prefer, both methods are acceptable in

DesignSpark.
Add Component K]
Discrete W |
MMOS A
MPM
PFET
PMOS
PP

RESET
v

v

R1
0| —Q

L Z

A preview of both the Schematic and PCB symbols will be displayed (the PCB symbol is top most in
the preview).

Once you have the correct component, you can add it by selecting the symbol preview and dragging
it into the design. You can also add the component by selecting and dragging its name.

This is a one-shot process. If you wish to add more of the same type, drag another from the bin.

The component is currently on the end of your cursor. To place it in the design, click the left mouse
button once.
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You need 7 resistors in total for the final circuit. Once the first one has been placed, pick and drag 6
more from the Add Component window. Position them in a stack like the picture below. For now,
their position isn’t important anyway.

~ =

~ =

R1 RS
1K 1K
R2 R&
1K 1K
R3 R7
1K 1K
R4

1K

P To pan & zoom in the design

To view the resistors closer, 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 or out again. Shortcut keys are also available
for Zoom in <Z> and Zoom out <U>.

You can zoom while the component is active on the end of your cursor.

Mictozoft (R) Intelimouse
(recommended)

Wheel rolled backwards
= Loom Cut

Wheel pressed doven and
released = Single Pan
Wheel pressed doven and
held wwhile moving mouse
= Dymanic Pan

Wheel rolled forwards
= Loam In

Zoom out to give yourself space around the resistors in which to place more components.

» To add the capacitors

We need 7 normal capacitors for this circuit plus 4 electrolytic capacitors. From the Add

Component browser option again type C in the component list. The component name will jump
back to the C component in the list.

Add Component K]
|Discrete A4 |
~
P 3
CP1 B
CP3
CP4
CPS
P& v
D5C |

O O
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The preview windows confirm this is the correct component. As with the resistors, this is a generic
component and we will change its value later on.

As before, dragging a component from the browser will add another to the design. This time only
drag out one capacitor to add C1 and then pause. The design will look like this:

~ =

~ =

oy

R1 RS
1K LK
LaanF

R2 Ré&
LK LK
R3 R7
LK LK
R4

1K

We will use a different technique to add more capacitors.

Select the capacitor C1 in the design. Press the <Ctrl-C> keys on your keyboard at the same time
to Copy the capacitor. Now press <Ctrl-V> to Paste a copy of the capacitor into the design. You will
see that an identical copy of C1 has been made and is named C2. These are standard Windows

commands.
R1 RS
1K LK Cl
1a@nF

Rz Ré&

1K LK

S s I ¢
1aenF

R3 R7

1K LK

R4

1K

Move C2 into position and just underneath C1 by moving the mouse. Single click to release. Now
use <Ctrl-V> again, to add another capacitor C3 and then again to add C7.

Your design now looks like this:

B

F1
Lapk

~ b=

F2
LK

i B

3
LK

i B

F4
LK

— = 4k

RS
1K

~ =

F&
1K

i B

R7
1K

c1 c4
taonF 1@anF
— = — =<
cz cs
L@aonF l@anF
ok ce
L@aonF 18@nF
c7
1a0nF

Obviously in a design as simple as this, it would have been quicker to drag out all 7 capacitors but
the Copy/Paste principle is worth demonstrating as you will see its value later one.
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P To switch off the displayed grid

At this stage we don't really need to see the displayed grid dots so let’s switch them off. Click <G>
to toggle the grid off. Press this key again will switch it back on at any time.

» To add the Op-Amp

Our design requires an 555 Timer and a TLO72. We will use another technique to add these
components. There will be other components to add also but we can add these later as you would in

a real design; building the design up as you progress.
Click the Add Component button on the toolbar, shortcut key <F3>.

2] DesignSpark PCB powered by RS

File Edt View Add Settngs Output  Tooks  Window

L8 e 4§

( % | Schematic Design: Designll

x_ﬁ.qdd Cormpanent (F3) h :

O ks »

The Add Component dialog will display [All Libraries] in the library path. We will us the Find option
to locate both of these components in the library.

P To Find components in the library

From the Add Component dialog, click the Find button.

Add Component g|

Librany:
[181 Libraries] ~|

LComponent;

]2

[ Fnd. JD add ]
12V{Schema}
+15¢ {Schema}

+244 {Schemal

B {Schemnal | Y |
A2y ESChema%
18 {Schema) :
24 {Echemal Reference Mame:
O {Schema) |F‘EF1 |
1KABT0E {IR}
1KAB20E {IR}
1KAB40E {IR}
1KABEOE {IR}
1KABSOE IR}
Preview | 1KAB100E {R} b

Package:

We will find the NE555 timer first. For the Name selection, choose Contains from the drop down
list. In the text entry, type ne555. This will be enough to get near a name to then match what we

need.

Find X
Name |Contsins | nefs [ Fird ]
[ Mumber | 1= Exactly is
[ Value Starts With
[ alue
[walue
Dvale
‘ Close

Click the Find button. The contents list will be populated with all matching items from all the
libraries.
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Find

J

Harne | Containg % || nelhs [ Find
[] Mumber of terminals/pads is
[value
[walue

=
Cl
[walue Gl

MEBRED [S0-GE/ST] Cloge

NESSED [SOL/Hybrid]
MEBBEDE [SOBMESST]
WESSEHE [TO7E_8/5T]
NEBSEJS [DIPS_300/5T]
NESSEM [DIF-B011/5T]
MWESSEME [DIPE_300/5T]
NESSEP [DIP/Hybrid]

Matching items found: 8

Select NE555P at the bottom of the list from the Hybrid library.

You can either send this component to the design by using a double-click or you can preview it in
the Add component dialog contents list by selecting the Close button. We will use the Add
Component method on the first device and the double-click method on the second.

After selecting, you'll notice that this component is now preselected in the Add Component dialog
behind this.

Add Lompo

nen
Library:
|0 Libraries] d
Component: | NESSSP {Hybrid} Find. ][] Name |Contains  + | ne55 i
v [ ] Mumber of terminals/pads is
MESSED {5T} T
NESSEDT4 (5T} el e
MESSRD14_2 {ST} EEEREEE [ ¥alue
NE55E\J1? {S}T} DIF [ Value
MESSEM {5T
NESEGM14 {ST} Reference Name: | ] Value
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MEG534 %Dpampsi U3
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N OSAA0T GO (8t - NESS50 [S0-GE/ST] Close
NFOSAA0100MHE {843} MESSSD [50L/Hybrid]
:Egﬁgl ggm ﬁ%ﬁ% NESS5DE [SO8ME/ST]
! NESSEHS [TO76_8/5T]
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R N 05AATI0 AV e NESS5.2 [DIPR_300/5T)
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sT e I
4 |CON vee &
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. 3 [ » ] o
*—DIS OUT =X [ ] [+ ]
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wTHRES o o
>2& TRIG Matching items found: 8
GHD
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Use the Close button on the Find dialog.

» To add components

With the NE555P selected from the Hybrid library, press the Add button and add it to the design.

Depending on your current zoom level, you may need to roll the mouse wheel to zoom out a little.
You will need to give yourself some space on the design in which to place this new component.

The NE555 (U1) is shown in the design on the end of your cursor. Position it next to the capacitors
but it doesn’t matter where it goes for now.

Go back to the Add Component dialog <F8> and click the Find button again.
Type in tlI072 - note the case typed isn’t important.
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Click the Find button.

Find

MName | Containg
[V alue
[+alue
[+alue
[value

TLO72 [DIL/Opamps]

W | H072

[ Murnber of terminals/pads is

Clear

Cloze

This time, double-click on the name in the found list. Both the Find dialog and Add Component
dialog will close and the component will be on the end of your cursor ready to place in the design.

This is a two-gated device. Click the mouse once to place the first gate. The second gate will now be
dynamic on the end of your cursor ready for placing. We do not need this gate so it can be discarded
(into the Component Bin off the design sheet).

Click the <Esc> button to discard it.

The design now looks like this:
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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’ components. If you prefer to use specific Part named
components (a uniqgue Component for each device you order and buy in), you can also work this

way with DesignSpark.

All the resistors and capacitors we have used in this example circuit are generic. They all have the
same values at the moment. In the next exercise, we will change their values to be unique and as
required.

P To edit component Values

Double-click on the Value field (1K) on R1, the Component tab of the Properties dialog is
displayed.

Properties - Value Position - Yalues

Test | Component | Walues
Hamer R1
Paosition: 19000.00 | | 2300000
Angle: 0o [T hirored [ Fived
[] Component: |R —
[ Package: DsC a5
[ symbok R
D Pin Mames D Pin Mumbers @ F\ g
<
@nF
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We need to use the Values table to change the values so click on the (Component) Values tab.

The Value field shows the current 1K value and is already highlighted. Simply click the Edit button
or double-click the blue highlighted field to edit the value required.

Component | Yalues

Valve

@ [y

Type in 100K.

When done, click the OK button to exit this dialog and OK again to exit Properties dialog. When
the value of R1 is changed to 100K the design is updated.

Using the same process (double-clicking on the Value name), edit the Value fields for all R's and C’s
in the design as shown below:

R1 100K R2 100K R3 2K R4 100K R5 2K R6 1K R7 787K
C1 100nF C2 100nF C3 100nF C4 100nF C5 100nF C6 220nF C7 10nF

A quick tip here is that if there are a couple of components with the same value, edit the first one
then copy it as many times as you need rather than editing each one.

Our design now looks like this:

T =1
R1 RS
108K 2K cL CH P
1oanF 108nF w—RaT
7 3
o e I il I £
Rz R& e =< e =
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2K 787K s e se] =<
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o B c3 ce NESSSF

R4 toenF 220nF
1@k
o =
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If you select the whole component by mistake, you can still edit the Value field by clicking the
Component Values tab on the Properties dialog.

You can also use the Values option on the shortcut menu instead of Properties. This just takes you
directly to the Values page of Properties to save time.

P To add a drawing border to the design

At any time you can add a drawing border to the design. We will add one now.

Using the Add Component Browser again (<F9>), select the Schema library from the drop down
list. For reference, this is a schematic only component library and will not have any PCB symbols
associated with them.

Scroll down the list and select the A4 drawing border. This has been previously created to fit an A4
page size.



Creating The Schematic 21

Add Component x

Schema.cml [in "C:AD..Library'

-~

AZ

i |

ol il = I =

iComp... M cota r@nddc...

Note there is no PCB footprint for this component, it is Schematics only.

Like other components, select A4 from the list or from the preview. Drag it into the design and
position it on top of the existing components. You may need to zoom out a bit to see it all to place it
somewhere near. Use the <Z> key to zoom out or <A> to view all of the design. For speed you can
also roll the mouse wheel.

] 3
aumk aeek
LE L

108 10bF

) T
aumk avek

As with other components, this can be moved and edited later if you need to, extra detail can be
added to it. Click once to release it.
» To save the design

At this stage it might be a good idea to save your design. Go to the File menu and select Save As.
Save it to the Examples folder and call it something sensible, like Tutorial.sch.
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Placing Components

The position of the components currently is as they were placed after adding them to the design. We
need to place them around U1 so they can be used in our circuit. On a real design, this would be
how you would work in practice. To remind you, the full circuit looks like this:

+1ZV

Cé

47QuF
2zenF
e
z
ouc|¥
mew
fo
o
cr
1@nF

av +5¥

u
w =
F] z8
= -
o= |::| N ¥ u
— st "
, [arvEs .g =
e )
. R&T - —_ - SINE-_OUT
- 7 3
3 0oIs ouT
= -
EL B
- THRES II
3 v " 2 RS
S - o z L TRIG K s 4 Isp
A, T 0 EE 1 Hg GMD ip@nF
- - —_— = T
-+ Ut ™y o
E.ﬁ—) SINE_DOUT z MESS5D| |Kw =
T -
CONNL
09F
GELS
L w u
-2 5 H By
—— E — L
— af _T L= T u-

-G

Move the components into position by picking and dragging them in one move using the mouse.
This methodology is used throughout to save time and effort. It means, a continuous select and
drag of the mouse without releasing on a component (or other items, this works for moving any
item). When you release the mouse, the component placed and deselected in its current position. If
you make a mistake, use Undo <Ctrl-Z> to restore its position.

Components can be rotated during move by clicking the <R> key. A single click of the <R> key will
rotate the component by 90 degrees. Click <R> more than once to rotate it by another 90 degrees
and so on. There are other rotate modes and rotation increments available on the shortcut menu
when moving the component.

Note: You can also change the placement to fine tune it after adding the connections as well.

The design will now look like this (with part of the circuit placed):
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Place the other components. The order in which you place them doesn’t make any difference. In a
real design, you would add and place them logically as you build up the circuit.
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Two capacitors are left unplaced (€6 and C7), these will be placed at the a later time when we

create the voltage regulator.

You are now ready to add some connections.

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.

You can add connections in a number of ways:

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

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

For this tutorial we will use the ‘dragging off pins’ method as this is the easiest to start with.

» To add connections by dragging off pins

To aid the addition of connections to a schematic, you can simply ‘drag’ off an electrical pin, each
click of the mouse will then add a corner. Moving over another electrical pin will allow you to finish
the connection.

Using the design that you have created so far, zoom in on the area around C5 like the picture below.

labk

T
Click and drag (keeping the mouse button pressed down) off pin 2 of C5, this will start a new
connection. Move the mouse over U2a pin 3 and single click to finish.

@ — a
+ @ o
L —

S

333
2K [o1=}
w w 13anF

You do not have to be exactly over a pin to finish a connection; as long as the cursor is within range
then it will snap onto the terminal. Click the mouse button once to finish. You’ll notice that the
component pin terminals X disappear when you connect to it; this indicates that it is connected.
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P To join connections together

There are a couple of connections which must be connected together. Let’s assume that you've
made a connection and now you need to connect another to it using a junction dot. When you
attempt to finish a connection on an existing connection, when you release the mouse, the
connection will automatically be added (as if it were an electrical terminal) and a junction dot
displayed to indicate it is connected.

12dnF

RS
ladk

Following the example design above, complete the design adding the connections required.

Adding Power & Ground Symbols

Power and ground symbols are used in the Schematic to indicate a connection to a power source.
These symbols are required for aesthetic purposes and are not translated to the PCB (because they
do not have PCB footprints associated with them). 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.
+12W FEY
—‘7 1 4 T
¢ o W] + 5 ¢
Lol [n)

w Y =] u= w w

= L .5 nEET s a

8% —Tuw -1 v~ 0%
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» To add Power symbols

Using the Add Component browser on the Interaction bar <F9>.

The Schema library will still be selected after using it previously
when adding the Letter component. If for some reason it isn't,
select it now from the library list.

Schema.cml [in "CAD..ALibrary”

-

-12w

é3$ In the Component list select OV. You will see the symbol
_ selected in the preview box. Remember, all of these symbols
a2 have no PCB Symbol associated with them, they are Schematic
i only symbols.

v

REF1
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Drag the OV symbol into the design from the browser. Move it between R3 and R6, click the mouse

to release it.

R3

100K

100K

av

Using our working design, add more OV symbols to the design as shown. Connect these by dragging
off the symbol to the existing connection. A confirmation dialog will be displayed to indicate a non-
named net is being connected to a named net. This ensure you aren’t joining nets which you don’t

know about.

Thiz operation will cause the following bwo nets o
be joined:

NO00E

%

WARNING: This will make one net:
ov

[ 0K ] [ Cancel |

Click OK to confirm this.

From the Add Component browser, add one +5V symbol this time and place near R4 and C4.

add one -5V symbol, place it near C3.

Drag a connection off the end of the symbol terminal and connect as shown below.

Your design will look something like this:
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Remember to save the design. Use Save from the File menu.

I

=5

You will need to add a diode to the design.

our

Now

From the Interaction bar <F9>, use Add Component. Select the Discrete.cml library and choose
D from the list. This will give you a generic diode.

If you prefer, and now that you know how to do a Find in the Add Component dialog, search for a
specific diode. You actually need a 1N4148, but if you choose the generic dialog from the library,
edit the value so that you make it a 1N4148.
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Add the diode by dragging it from the browser into the design. Place it
Discrete.cl [in "Cil.. Library”. s next to R2 and rotate it by 270 degrees (click <R> 3x times.
P4 -
PS5
PG
CT1
T2
W1
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DsC v . g L'E
D2 =0 g2 1 2
A —_— -
=
1 2
E
A K -2 ===
_|_ [ RE] u—
2Neaaa Add two connections to connect it to both sides of R2 as shown.
]ﬁICOmp... M cota r@nddc...

Generally speaking you would now need to add some connector pins to connect the circuit to the
outside world.

Adding Connectors

For this example, we will use a connector component from the library. Connectors are simply
additional library items and not special devices as such.

» To add Connector pins

Using the Add Component browser from the Interaction bar <F9>. Select the Connector.cml
component library.

Select the D9F connector component from the list. The PCB Symbol and Schematic Symbol previews
will be displayed.

Drag it into the design and place it shown below. You will need to Flip it by using the <F> key. This
will display it the way we need it.
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Connect in the connector to the design using Add Connection or by dragging off a pin.

» Add more components

You will also need to add four more capacitors, but this time, add the Component CP using the Add
Component browser or dialog and use the Discrete.cml library. Add C8, C9, C10 and C11. We
will use C8 and C9 a bit later on.

Place C10 and C11 near the connector CONN1. Connect these as shown below:
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Click the Save button on the File menu to save the design.

Using the picture below, complete the circuit by adding the voltage regulator circuit.
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We already added the capacitors C6, C7, C10 and C11 but you will now need to add U3 which is a
7805.

Change the component values for the remaining capacitors to these values:
C8 47uF C9 470uF C10 100uF C11 100uF

Add Signal references for +12V, +5V and OV from the Schema.cml library as you did before. If
the symbol already exists in the design, simply copy and paste it for fast addition.

The input side of U3 on pin 1 is +12V. This will be connected to pin 1 of Connl, the connector.

Adding Net References

As an exercise, we've added a Net Reference to the design. This is two pins on opposite sides of the

design perhaps which need to be connected together but for which you do not need to add a full
connection.

We will add a short connection for each pin, add a schematic only component as the signal reference
and name the net on both ends. This will act as an ‘implied’ connection. Then when the Schematic is
translated to PCB, these two points will be connected together.
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From the Add Component browser, from the Schema.cml library, add two To components to the
design.

Add a connection between CONN1 pin 8 and the To symbol.

Remember, the intelligence in the implied net is the net name, so now we must name the
connection.
» Using Change Net

Select the pin on the To symbol. From the shortcut menu, select Change Net.
From the dialog, type the Net Name: SINE_OUT
Leave the Net Class as Signal. Click OK to exit.

Change Net @

Choosze From All Mets In Design:

Net Name: IR
NOO03 ~
Non0S
NOoa7
NO014
NO025
NO02E
0051
SINE_OUT b

[] Change Mame Of Subnet Only

Met Clazs: | Signal
+8
Ground
Power

The Net is now named (SINE_OUT), now you need to display it.

» Displaying Net Names

Select the pin on the To symbol again.
Right click and from the shortcut menu, select Display Net Name.

Now that it is displayed, you can select it and move it into the required position.

b = —_
8-9 -
ER it
COMM1
DeF » SIME_OUT
(=1

That is one half of the implied net completed. You must now do this procedure again for the other
pin.

» Making the other half of the implied net

We will move the second To symbol to the right side of U2 (the TLO72 component).
Add a small connection between the output pin 7 of U2 and the To symbol.

Now using the same technique as we used just above, change the Net Name to
SINE_OUT and display it using the Display Net Name option from the shortcut menu.
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Your Schematic is Finished

The schematic design is complete, remember to save it now. You may wish to print it to check it,
use the Print option from the File menu.
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The next stage is to convert the design into the PCB design environment. To do this, move onto the
next chapter Converting Your Schematic To PCB
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Chapter

Overview

3. Converting Your Schematic To PCB

There are three methods for creating new PCB designs:

1.

From a Schematic using DesignSpark as the capture ‘front-end’ to the PCB system. You will use

the Translate To PCB option to take the netlist into the PCB editor. Nets and components used
in the Schematic are converted to PCB in the integrated environment.

Use the DesignSpark PCB design editor interactively creating the design on-the-fly without the

need for an initial netlist. You just add components and connections as required to create the

PCB design.

design.

From an external netlist and import it through the import mechanism to create a new PCB

Converting the Schematic to PCB

If you created a Schematic in DesignSpark, the final process before starting on the PCB design
itself is to translate the Schematic design into the PCB design editor.

When you are in a

position where you wish to go-ahead with this translation you should select

Translate To PCB from the Tools menu and use the Translate To PCB option.

powered by RS - [Schematic Design: 555 Timer.sch]

Toals | Window  Help

Update Components »

things  Qutput
2t =

o

& £
esignl 55

Translate To PCE... |

Schematic/PCE Check. ..

Farward Design Changes. ..

Back Annokation...

R

[0

This will display the New PCB wizard. Whether you create a PCB design by using the Translate To
PCB option or by using the New option and PCB Design, you will be presented with the New PCB

Design Wizard.

Start
- Start
Technology
Layers
Board
Place And Route
-’ Finizh

3

New PCB Wizard

Thiz wizard will guide you through creating a PCE design from pour
Schematic

[ Mest> |[ Cancel ] [ Help
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The New PCB Wizard

This wizard presents you with a set of dialogs which step you through a sequence to define aspects
of your design in the PCB design editor. The online help is available for each page by pressing the
<F1> key at any time.

Click Next > to move onto the next page. You can also click the page name you require in the list at
the top left hand side of the page but is recommended to work through the wizard pages in
sequence.

On the Start page select the check box to agree with the disclaimer. You must click this to proceed
further. It is only shown once after you have selected it for the first time. Click Next> to proceed.

The Technology page allows you to predefine a Technology file and your design Units. Technology
files allow you to create a set of sizes (styles) and design spacing rules that can be used time and
time again on different designs. This enables you to be consistent with naming conventions and
standards. It also provides you with a fast way to get your designs started.

The Units are defined here to get you started, as are the unit Precision, but both can be changed
at any time during the design process.

For our example, select Choose Technology File: (we want to use an existing one), and select
2sig2plane.ptf from the drop down list.

For Units: select thou and 0 precision. If you prefer Metric units, choose mm and 3 as the
precision.

Schematic To Pcb Wizard - Technology

Start q q
B St Specify your required PCB technology
M Technology
M Lavers
M Eoard () Use Default Technology

M Flacs And Routs

i (@ Choose Technology File: | Zsig2plane.pti B
Finish

Four layer technology with two signal layers, one ground plane
and ane power plane.

Specify your preferred design units

Units: | thou | Precizior: |0 £

< Back H et > II Cancel ][ Help

Click Next > to proceed.

The Layers page allows you to change the layer usage from that of the Technology file if you
specified one. For our example, we will leave the selection as Use Layers From Chosen
Technology File. The layers selection will display the contents of the Technology File but you
cannot edit them, only view them. These can be changed once in the PCB design anyway, this dialog
gives you visibility of the selection and the ability to make changes up-front.

Schematic To Pcb Wizard - Layers

Start q A A
W St Specify which layers you require
B Techrology
W Layers @ ilse Lavers From Chosen Technology Fils
Board Define Layers:
[ | O i
M Flace &nd Route Elzctrical Layers Paste Mask far SMT

- Finish
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If you decided to make changes to the Layers, the Define Layers button should be selected. Use
this once you understand the implications of making changes to layers.

Schematic To Pcb Wizard - Layers le
Start q A A
B Star Specify which layers you require
B Techrology
W Lavers ) Use Layers From Chosen Technology File
M Eoad @ Define Layers:
M Place And Route Electrical Layers Paste Mask for SMT
- Single Sided Board []Top Side
W Finish g B
2aper Fioard [ Bottom Side
E Laver Board
3 Layer Board Solder Maszk
10 Laver Board a
12 Layer Board [Top S'dE_
14 Layer Board ol lj:‘\ottom Side

Powerplane Layers Auto-Foute Biaz

First Routing Direction:
[OF
Layer 3 Using Met: Oy

Allow Routes:
OnTop Side
On Inner Laers
On Battorn Side

Leave the selection as Use Layers From Chosen Technology File.
Click Next > to proceed.

You should now define the shape and size of the board outline using the Board page. You can
define your board as a rectangle/square, or a circle and it's Width/Height or diameter in the
current units.

If your chosen Technology file contains a board outline (which it can), you can elect to use this.

You can also choose to Copy Board Outline From Another File (another PCB design file or
different Technology file). If using a PCB design for the board outline, the PCB file must reside in the
Technology file folder.

For our example, choose Define Board Size and set the Width and Height to 3000 each.

Schematic To Pcb Wizard - Board E|
B Start

B Techrology

W Lavers

M EBoard

M Flace &nd Route [ Circle “width: | 2000 thou Height: |2000 thou

- Finish

Define your board outline

(%) Define Board Size:

Use Board Dutline From Chasen Technalagy File

Copy Board Outline From Another File:

< Back ” Mewt > ][ Cancel ][ Help

Click Next > to proceed.
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The Place And Route page allows you to automatically let DesignSpark place components and then
route their connections using the autorouter.

Schematic To Pch Wizard - Place And Route E|
B Start . . .
Specify component placement and net routing requirements

B Techrology

B Loy Companent Placement

B Board () Arange Outside the Board

M Flace &nd Route
B Finish (%) Automatically Position Inside the Board

[ &llows Component Botation
[ sllows SMD Components to Swap Side

inirmurn Gap Between Components: | 100,00 thau
Placement Grid: | 100.00 thau

Met Aouting
[ &utomatically Add Tracks Between Compaonents

Under Component Placement, you can elect to place components in an Arrangement Outside
the Board to stack them by type outside the board outline. This makes them easier to see and
place manually.

Use Automatically Position Inside the Board to place the components on the board. It will
attempt to work out the best way to arrange the components on the board to keep the total length
of tracks as small as possible, without packing them too tightly together. The two controls will
enable you to define how components are placed using your preference and possibly, your assembly
or manufacturing processes.

For our example, change the Minimum Gap Between Components and Component Grid values
to 100 (thou) each. We will allow plenty of space between the components. If you decide you'd like
less space between each component, you can run the Auto Place Components> option from the
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Tools menu once in the PCB editor, you don’t need to go back through the New PCB Wizard. Before
the design is routed, this can be an iterative process of trial and error.

Don’t forget also, even though the Auto Place option has made your placement for you, you can
manually place components at any time to refine the placement by picking and dragging them
(more of this later on).

Check the Automatically Add Tracks Between Components box to let the router convert the
schematic netlist into PCB tracks. This is only available if you have chosen to Autoplace the
components in the section above. Leave unchecked if you intend routing the board by hand, or need
to alter the design before letting the autorouter finish it. You can run this option once in the PCB
Design using the Auto Route Nets> option from the Tools menu.

For our example, check this box to let the autorouter route the design for you (you can unroute it if
you decide to have a go with the manual routing options).

Click Next > to proceed.

Use the Finish page to set your PCB Design Name and to Save it to a file. By default, the PCB
design name will be the same as the Schematic design name. It doesn’t have to be but it makes
sense to keep them the same, especially when running options such as Forward Design Changes
which will look for the opposite design type of the same name.

Schematic To Pcb Wizard - Finish X
Start a A
B St Your PCB design will now be created.
Technalogy
L
e PCE Design Mame: l:l
Bioard
M Flacz And Foute
W Finish Save the PCE design to the fils:

| C:stemphDesignS park Designs'T utorial pcb | Browse...

At any time (and before you hit the Finish button) you can go back to one of the previous pages by
selecting the page name form the list displayed.

[ < Back ” Finizh ][ Cancel ] [ Help ]

When you click the Finish button, the PCB design editor will run up and your PCB design will be
ready for use. Your design background will be black, we've changed the colours for the picture so it
is easier to view in the PDF file.

5] DesignSpark PCB powered by RS - [PCB Design: 555 Timer.pch *]

Fle Edt wiew pdd Settings Qutput Took  window  Help

WG NeNTIE: 2

Schematic Design: Design 555 TlmenscSSS nmer.pcb} s X
-

O MEBBE: G >N wE #

i

v
< >

Abs| 7667,30 | 10227,00 thou
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Starting a New PCB Design without a Schematic

If you intend starting a new PCB design without using a Schematic design first (which you are quite
able to do), from the File menu select New and check the PCB Design radio button.

New Design 5__<|

Design Type

() schematic Technology File

- () PCE Technolagy File

O Project

rET
"IE!%I () 5chematic Design
=41

o

Mew Design Marme
({Mame can be provided now, or later when it is saved)

Browse...

[ Ok ] [ Cancel ]

Click the OK button and this will start the New PCB Wizard. This will run you through the wizard as
described above.

Schematic Design 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 tutorial.
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Chapter 4. PCB Design Editor

Converting the Schematic to PCB

If you are following the tutorial, you would have already processed your ‘logical’ Schematic design
into the ‘physical’ PCB design layout editor using the Translate To PCB option and PCB Wizard. If
you didn't do this, go back to the previous chapter (Converting your Schematic to PCB) and convert
your schematic into a PCB design ready to carry on with this tutorial.

At this point you would normally be ready to start laying out the PCB design. For our example, we
created the board outline, placed the components and routed the connections. This enabled you to
see the full process working.

] DesignSpark PCB powered by RS - [PCB Design: 555 Timer.pch *] DEx

fle Edt iew Add Settings Qutput ool window Help It
& 3 13 Ra g i
N2ROis sz el b E @ e [&]
Q Schematic Design: Design 555 Timer sch (B3 555 Timer.peb x
~
@
g o1 R7
| TTF —T T I
7 5 -
. = e |
[ Thes
@ cs — ]
—
T = i—"
él =" N m «%7
é] L._.__l_zl_ = ;
= -
| L]
@ UZ
c? 1
e R1 cld
FL 2 RE
c11 -
e . IF —F
—F
e
v
< b
Abs| 7667.30 | 10227.00 thou

The board outline is displayed with the components placed (and routed), we are going to undo this
and do it all manually.

Unroute the Design
You may sometimes have a requirement to unroute all or part of the design, as we do now.

Unrouting is the process of removing tracks leaving only the connections remaining.

» Unroute the design

Select the Unroute Nets> All Nets option on the Tools menu to unroute the whole design
removing all the tracks already routed. Three Unroute options available to control the amount of
unrouting to perform - All Nets, Browse and Selected Nets.

Don’t forget, once unrouted, you can always restore the routes using Undo <Ctrl-Z>.




38 PCB Design Editor

Changing the Number of Layers

If you decide at any time to change the number of physical layers or the type of manufacturing, you
can do this using the Settings menu and the Design Technology option, choose the Layers tab.

I Design Technolopy @

Pad Styles || Text Stles | Line Styles | Track St_l,lles| Layers |La_\.ler Tupes | Metz | Met Claszes | Spacings | Rules

Up

Battom Silk. Silk. Screen | Bottom Maon-Electic None

Cown

Mame | Twpe | Side [ Usage | Bias | Met | Colow Add...
% | Top Silk Silk. Screen | Top Mon-Electric Mone
| Top Copper Electical | Top Electical
Documentation Documentat Top Mon-Electric Mone
: Gnd Electiical | Inker Electiical — Power Plane
_ [Vec Electical | Inker Electiical — Power Plane
b Bottom Copper Electrical Bottom Electrical _

Be aware that reducing the number of layers using Delete could lead to information on the inner
electrical layers being lost.

Creating a Board Outline Interactively

If you require a custom board size and shape, and decide not you use our pre-defined shapes of
rectangle or circle, this can also be easily achieved.

Deleting an existing board outline

DesignSpark only requires one board outline so you would need to delete any previous one first. You
can edit an existing board outline as well. If you do need to delete it, simply select the outline and
click the Delete button on your keyboard.

Adding a new board outline

Board outlines can be created easily in DesignSpark; by adding board shapes (including circles). The
Add Board option on the Add menu allows you to interactively create a board outline by drawing it
into the design. Four shape styles are provided: Rectangle, Shape, Circle and Square. There is
also a shortcut on the PCB Design toolbar to add a Board Polygon.

Board outlines are created as a Closed shape so during addition, you'll see the ‘trailing’ board
segment trail back to the start point. Click to add corners. After adding the last corner, use double-
click to finish. If during the insert, you wish to cancel, click the <Esc> key on the keyboard. This
will create you a board outline as a continuous shape starting and finishing at the start point.

Once the board has been added, it can be modified afterwards, extra segments can be added and
the corners can be mitred or made curved.

For this tutorial, during the Schematic To PCB conversion process earlier we have specified the
board outline as a square of 3000x3000 thou. If you require cutout shapes in your board, add these
using the Add Board Shape option. DesignSpark understands that board outlines inside the main
board outline will act as cutouts.

Importing a new board outline using a DXF file

Instead of drawing a board outline, you can also import a DXF file previously created in your
mechanical CAD system, such as AutoCAD.

If you wish to import a DXF file, use the Import option on the File menu. You are presented with a
dialog to map shapes and text in the DXF file into your DesignSpark layers. You can also change the
import Units to adjust the import scale. More information about this option is available in the Online
Help.
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Placing Components

Placement can be an automatic or manually process. Automatic placement can be either during the
conversion phase or by using the Auto Place Components> option from the Tools menu. Manual
placement can be done at any point in the Design editor, even after using the automatic placement
option.

We've started the design with the board outline and are now ready to try manually placing the
components. Currently, our design has been placed during use of the New Board Wizard option. We
will un-place the design first.

Drag a box around the components in the design to select them.

Now pick and drag them outside the board outline. Had you chosen the option Arrange Outside
the Board, this would have stacked them neatly outside the board outline ready for manual
placement. Once outside the board outline, release the mouse to place them. Click in free space to
deselect the components.

» To place components

DesignSpark uses standard Microsoft Windows methodology throughout, moving or placing
components is a simple case of picking and dragging the selected component. At any time during
move, the drag may be cancelled by pressing the <Esc> key, or once released by using Undo
<Ctrl-Z>.

Using the pick and drag method, place all the components to look like the picture below.

We suggest you place CONN1, U1, U2 and U3 first and place the other components around these.
Placement on this design isn’t critical but improve it if you feel you want to.

When placing U3 we have rotated it to get it closer to the connector CONN1. We will also place the
decoupling capacitors close to this device as they are pretty sensitive and are there to reduce noise
of the voltage regulator.

Place capacitors C6, C7, C8 and C9 as close as you can to U3. To follow our example exactly as the
picture below, you will need to rotate some of the components.
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Once you have these components placed, we will fix them. On a real design, let's assume you might
have some critical components which are placed specifically. You would then want to fix these so
they cannot be moved accidentally.

P To fix components

To fix components, select the component and use Properties from the shortcut menu.

On the Component page, select the Fixed check box and press OK. This will fix the component.

Properties - Component le

Component | Values

Name:

Position: Rel

Anale: ¥ Mirror
[] Comparent: |D9F | [ Change... ]
[ Package:

Dismes
T Pin Names Pin Murmbers

[ ]S H Cancel ] Apply

The Fix Item option is also available on the shortcut menu for a selected component.

» To rotate components

During Place or after placing components, use the shortcut key <R> to Rotate them and <F> to Flip
(mirror) surface mount components to the other side of the board. These options (and more) are
available on the shortcut menu during Place by clicking the right mouse button.

Rz Cl F1
of o of] L F
Deselect
cz Select Mext M
iy

Place i_l
v Angle 0

Flip F Angle 90

Update Companent... Angle 180

Disconnect Fram Met hngle 270

fets »

Mo

AutoRoute Rotate Step Back AlL+R

Origins 3

L Properties. .. Al+Enter

&

Values...
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» To flip (mirror) components to the other side of the board

For our design, no mirroring (Flip) will be required. The placement and overall connection lengths
could be improved by rotating some of the components. If you feel you would like the practice
placing components, select a component and click <R> to rotate it. Component names can be
rotated back to be a readable direction separately using the same pick and rotate method.

Once fully placed, the design should be routed.

P To use the autoplace option

We've placed some of the critical components and fixed them in-place. Now we will place the
remaining components using the Autoplace option.

From the Tools menu, select Auto Place Components>, choose All Components.

Autoplace Components @

et
Allow Components to be Rotated: [F
Allow SMD Components ko Swap Side:  []
Don't Place Fixed Components:
Fix Components After Place: [F
Minimum Space Allowed Bebween 100.00 thau
Components:
Flacement Grid: | 100,00 thau
[ Ok ] [ Close ] [ Cancel ]

From the selection available, we want to View Component Placement so check the box. Also
check the Don’t Place Fixed Components box, we want the fixed components to remain in-place.

Set the Minimum Space Allowed Between Components and Placement Grid values to 100
thou each. You can play about with these values if you like. Place the remaining components and
use Undo if you wish to try a different placement pattern. Perhaps changing the Grid to 50 thou.

Press OK to make the placement. The remaining components are placed around the fixed ones in
the space available.

P Save the design

Save the design using the Save option from the File menu or click the Save icon on the toolbar.

The PCB design has already been named when you translated from Schematic to PCB, we named it
Tutorial.pcb. We named it this so it matches the name of the Schematic. This will become more
important later on when you run the integrity checks before plotting.
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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 automatically to see what the result looks like and to try this option.
We will then Unroute it back to the ‘rats nest’ and use the manual routing tools to route it.

Automatic Routing
The Autoroute option is used to convert your nets into electrical tracks as you can with manual
routing. However, on dense designs it can save you many hours or days of work. The autorouter can
take an unrouted design and route it within minutes quite often.

You can use the autorouter in many modes; on All Nets in the design, on Browsed Nets,
Browsed Net Classes, on selected nets and on components.

» To use the autorouter

From the Tools menu under Auto Route Nets>, select All Nets.

Leave the default settings as they are: Simply click the Route button at the bottom of
. the dialog to start the router. This small design
Route All Nets () et easily route 100%.
() Urrestricted () Urrestricted () Urrestricted
[ Mitre Track
Wiew Foutes
[Keep Fised Routes [ Minimum ‘Width
Foute Cancel
pexe_D
I & Effort Pazzez Track Grid
: 5 5 =W The results are quickly displayed:
Add Viaz Againzt Biaz Side Pad Exit ”
O Never O Hever O Never Route All Nets - 3 Passes
O Restricted O Restricted O Restricted Cannectiohs
(&) Az Mecessary (&) Az Mecessary (&) &z Mecessary Aftemnpted: 46
O Unrestiicted O Unrestricted O Unrestricted Egil?;ﬂl:eted: 408 (100.00%)
Tatal Vias: 12
Wiew Foutes i

Click OK to close the report dialog and view the
routes.

The routed designh might look something like this below. This will vary depending on how you placed

the design.
ns I ns
L T—— o}
[ 4 F
‘ Rl iy
B
B e
7 [t { —l . .
— -

P Save the design

Click the Save icon on the toolbar or Save from the File menu.
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Unrouting the design

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, with three options available to control
the amount of unrouting to perform.

» Unroute the design

For our exercise, use the Unroute Nets> All Nets option to unroute the whole design removing all
the tracks already done. Don’t forget, once unrouted, you can always restore the routes using Undo
<Ctrl-Z>.

Manual Routing

DesignSpark 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.

For our example design, we will now add the routes in by hand (manually).

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.

If you followed our design placement loosely,
i double-click the connection between C10 pin 2 and
Re U2 R6 pin 1.
C5 )

+ Move the cursor to the down and right slightly.
You'll see the track starting to take shape and a
connection between the end of the track and the
‘target’ pad (R6.1). In this mode, the track is
placed orthogonally at 90 degrees with two

c5 - floating segments.

c1 Re U2

Move the cursor down to draw the vertical track
segment. The track is still being placed with 2
cia Re U2 segments and a 90 degree corner.

o
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cie Re U2
CS [«

Track Layer

0ld Laper. | Top Copper
RECYEIA Bottomn Copper
[ &pply To &l Segments
cre Re U2
CS y
cre R 6 U2
cre R 6 U2
cro R6 U2
CS y
cre R& U2
CS y

Click the mouse once, this places the first track
segment (the straight track segment coming out
of C10.2). This is temporarily ‘locked’ in place for
this routing session. It can be moved or edited
later on.

Now we will add a track layer change.

Press the 'L’ key on the keyboard and the Track
Layer dialog is displayed. During normal routing
where a layer change from one side to the other is
required, a simple 'L’ followed by <Enter> is all
that is required. The Enter button is the same as
clicking OK on the dialog. In time you will be able
to change layers without looking at the dialog.

A via has been added automatically and the track
layer is now on the Bottom side. This will be
displayed on the Status bar at the bottom of the
DesignSpark window.

Move the cursor right and click again.

This will either be the next corner or the next
location for a via for a layer change. Notice the
track has changed color to show it is on a different
layer.

Press 'L’ and <Enter> again to change layers
back to the Top layer. Another via is added
automatically.

Continue moving the cursor right towards the
target pad R6.1. Notice how it is on the Top layer
shown in Red.

Once over the target pad, click once to finish the
track editing for this connection. Note the track
colour is now red again, showing it is on the top
layer.

After the track has been added, it can always be
modified afterwards by picking and dragging the
track or by double-clicking on the track to edit it.

Move onto the next connection for editing.

Summary of the basic modes of routing

During track editing, the basic commands for use are:

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

¢ <L> 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.



PCB Design Editor 45

» To change manual routing modes

You would have been using the standard routing mode of Orthogonal routing (two ‘floating”
segments at 90 degrees to each other).

Cancel Esc

R1

4 F

Finish Here
Switch To Add Connection

TrackLayer.. ' during routing, this mode can be changed

Track Style... s by accessing the routing mode. Select the
Segment Mode> from the shortcut menu
and choose the mode from the choice of
Change Met... five available.

Change Via Style. ..

6 WE I;‘:IN DE_

Highlight: Met
End On Yia

AutoRoute

Change Segment 3

Calll Crthogonal

Flip F

Invert Shape 1 Right-Angle

[Mikre:

Fillet

On our example design, the routing may
now look like this using the Mitre mode.

cia Re6 U2

Picking in tight areas

When attempting to select items within a dense area of the design or where multiple connections
cross each other for example, it is not always easy to pick the item required at the first attempt.
Under these circumstances DesignSpark has a system of picking that 'cycles' through items adjacent
to it until you select the item required. Once selected, an action may be made on that item,
Properties for example.

The shortcut key used for the command Select Next is defined as <N> for Next.

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

Pouring Copper into Areas

Copper Pour is used to flood areas of a PCB layout with copper, usually connected to a nominated
signal through ‘thermal’ connections, typically Ground (0V) or +5V. This facility will then create
voids around tracks, component pads, vias and other electrical obstacles.

For this we have the Add Copper Pour Area and Pour Copper options.

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

The principle of this facility is to insert a Copper Pour Area and ‘pour’ the copper into this area.

> To create a Copper Pour Area

From the Add menu, select Copper Pour Area> Rectangle Other Pour Area options are available
for adding different shapes. We will add the pour area to the Top Copper layer. pour areas and
poured copper can be added to any electrical layer. To change layers, select the pour area and click
<L> followed by <Enter> as we did when editing tracks.
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The shape can be created on the design and the pour area can be drawn protruding outside the
board outline. DesignSpark will pour the copper using the Spacing rules and rules defined for the
Pour area.

Following the picture below of our example, draw in a basic rectangle pour area shape, this is shown
in black in the top left hand side of the design:

D1 Rz
Tre——o 7
T C
it SIS
g [S1 ! P \n_l
cal—| [Tkl =
. T . | [ Y
— —
. Hete[ 12 | @l

For this example you will see how easy it is to add a poured copper area.
Right click on the pour area.
From the shortcut menu select Pour Copper.

Place v ucally ¥

Type Coordinate. .. =

Type Offset... Shift+=
Fix Ttem

Change Layer... L
Next Layer Shift+L

R4

D Previous Layer
| Change Style. .. 5

Change Shape Type...

Rz

T 1IF

Add Corner Shift-+8

Edit Segment

o
ammgol B :
El Ll 1U3 <|£ Pour Copper [} |
X

1
Rl
C
— Add To Net
—_— i
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1 Properties... Alb-+Enter
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A dialog is displayed from where you can select parameters for the poured area, such as the net
name association and thermal connections etc.

Pour Copper, rz|
et Marme:
o =
+5y 3
o
E
WOom =
WO003
WO00S
WOoo7 b

Min. Copper Area; | 2500 Sq. thou

Izolated |slands

Thermalz on Vias
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For this exercise, leave the Net Name blank and simply click OK.

Notice that the poured copper has obeyed the Spacing rules of all defined items to copper including
Board to Shape rules.

» To remove poured copper from a copper pour area

To remove a poured copper area (including any thermal spokes),

Chatiye —.oope ype... simply select the area outline and select Clear Copper from the
shortcut menu. This removes the copper but not the Copper Pour
Add Corner Shift+&
area.
Edic Segment When using poured copper remember you shouldn’t use Delete
arc » but should always use Clear Copper. Copper Pour Areas can be
oo modified at any time and the area re-poured using the option
L5 pour copper from the shortcut menu. If you wish to completely remove the
|§ Clear Copper . copper and area, you must use Clear Copper first and then delete
¥ the area afterwards using the Delete key.
Add To MNet
Qrigins ]
Propetties. .. Alc+Enter

» To make the copper Pour Area 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 pour area and from the shortcut menu select Add
To Net. Select the net name required from the list and then re-pour the copper. Try it again using
0V as the net name and click OK.

Pour Copper. |Z|
et Mame:
|

i
> |
o ]

GND

MOonz2

WO003

WOa0g

MO074

WCC

Min. Copper Area: | 2500 Sq. mil
Spoke Style Spoke 10 i

Spoke Wwidth:

lzolated |slands

Remove Themals on Pads _
[#]Highlight Thermalzs on Vias

Ii

Using the Spoke Style check box settings for Spoke Style, Spoke Width and Isolation Gap, the
style of how the copper is connected to pads can be defined.

In Spoke Style: type Spoke 10. Type 10 for Spoke Width: and 10 for the Isolation Gap:. Press
OK. When requested, add the new style, Spoke 10 to the Technology.

Copper Pour Areas will not appear on your manufactured boards, they provide the system with an
intelligent area into which the copper can be poured.
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Checking the Design Integrity

Various checks are available in both the Schematic and PCB editors on the Tools menu. This is used
to compare and verify designs and make changes in the PCB so that they are both in-sync with each
other at all times.

» To check the designs

You can use the Schematics/PCB Check option on the Tools menu at any time. By default, the
file used for the comparison will be the same name as that used for the Schematic (or PCB design if
running from the Schematic editor).

When run, if there are no differences, the following dialog is displayed:

DesignSpark

! '1 The designs are the same, so no design changes ko forward.

If differences are found, Notepad will be run to view a detailed report. 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 (the
schematic always being the ‘master’). You can then perform these changes automatically by
selecting the Yes button on the dialog.

DesignSpark §|

Tj Differences Found.
-

Forward design changes to PCE?

| ves | [ Ma ]

Run this option on our tutorial design, there should be no differences. If there are, click the Yes
button and make the changes.

» To bring Schematic changes into the PCB

If at any time you want to ‘push’ Schematic changes into the PCB design, run the Forward Design
Changes option from the Tools menu. This will run a comparison of the Schematic against the PCB
and will only make the changes required to the PCB. It will report all the changes made.

Forward Design Changes

Update PCE Design to bring into line with comesponding Schematic

Allow components to have different packages

[ ok [ Cancel ]

» To back annotate name changes to the Schematic

Back annotation changes can be made in the PCB, and these can be passed back to the schematic
also using the Back Annotation option from the Tools menu. When run, it will report and allow
you to perform any back annotation changes to the Schematic that are ‘pending’.

Back Annotation &|

Back Annotate name changes from PCE design T utorial pob™ to the
conesponding Schematics design "'Tutorial sch'.

[]%iew Report On Completion

Wiew Henames] | ak. | [ Cancel ] [Qelete Fenames
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Design Rules Checking

Before sending 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 Spacing rules defined. This is also used to check various manufacturing rules have been
obeyed.

When errors are found Error Marker letters 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 option from the toolbar.

@ Check Design g
Spacing M anufacturing
Check
.
s ) Tracks Min Line Width
el
Eads +iaz Iin Annular Ring
Delste E
T Shapes Idin Paste Size
Texst Copper Text Dutside Board
[“]Board Mirrared Text
s 71D i¥
DESIgI'I Rule ChECkl D[_I"S Vlasln Pads
Components Unplated Yiaz
F Inner Tracks on Unplated Pads
b Cirill Breakout
et Completion

Drill Backoff
Dangling Tracks
Silkscreen Overlap

A dialog is displayed that allows you to control which items are
included in the check. Click Check to run the DRC.

» To locate DRC error markers

After running a design rules check, you can find the error markers in the design using the Goto
browser. This is available on the Interaction bar by pressing the <F9> key.

When the Goto browser is displayed, from the list of available Goto options, drop the list down and
select Error.

Errar “

This list is used to view all the design error
makers as a sorted list. It is displayed in an
'active' browser, click to select an error, you

Component to Companent [CreCr 4 can locate the error maker in the design. If

[Topl the error marker is off the screen, it will be
9842.50, 1 i i i
5 t[l Ao B T brought into the centre of the display so it can
attam] be seen.
(9834250, 1
Drill Hele: to Dril Hel Flash Found Item
il 972250, 1 Centre View On Found Ttem If at any time you right click on the Errors
[9922'50' 1 bar, you will see a shortcut menu displayed.
Pad b F[, 4 ['P_P'] Refresh Find Lisk From this you can choose various locate
5 [;III] 5 options to aid the finding of error markers in
(992250, 1 ‘ Select Al Find Tterns I the design.

Blayers | (HhGo

Select All Visible Find Items

Remaowe Highlight

Goko Y.,

Lisk Errors By Tvpe

Lisk Errors By Layer

You can choose to list errors by Type or by
Layer also on this menu.
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Viewing Power Plane Layers

If you have included powerplane layers in your design on the inner layers, before you send off the
PCB design for manufacture, it is worth running a visual check of the thermal connections. This
visual check will validate any potentially missing thermal spokes where a pad to copper connection
has not been made. Where a pad to copper cannot be made because of design restrictions, the
thermal spoke will not be added. Your check will identify these missing connections.

To do this, select the Powerplane > option from the View menu. Select Show...

2] DesignSpark PCB powered by RS - [Tutorial.pch]

File Edit | ¥iew | Add Settings Output  Tools  Window  Help
5 Colours... c |4 s
RE1GRE 2 & & | & i A
% i Sereen Grid G |s55 Timer.chTutorial.pchL
@ Goto »
\_éﬂ Highlight Met 3
/ | Powerplane b|| Show... .
Hidh
A G)\ Loarm Hiae
R Lk
@ Q T Regenerake
:/ Frame Ctrl+F
=g |
&ll &
L
ﬂ Refresh W
m Inkeraction Bar Fa

From the list of powerplane layers, select the layer required.

Show Power plane

GHD Plane [GND ok

If we select the +15V layer for our example, the plane will look like this:

Once finished, select the View menu and use Powerplane > Hide to switch it off.
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Reports, Part Lists and Net Lists

DesignSpark can generate reports where all vital aspects of the design can be output in detail. The
reports also include a set of ‘standard’ reports like Component lists and net lists.

These reports are all available on the Output menu.

In Schematic editor: In PCB design editor:

powered by RS - [Schematic Design: powered by RS - [PCB Design: Tutorial. pcb]

things | Output | Tools  wWindow  Help ttings | Qukpuk | Tools  Window  Help
s e Fs
E ol meese o o B I |
korial.p Print...  Chrl+P torial, Manufackuring Ploks,..  Shift+P
DiF...
IDF...

The Reports dialog is displayed. From here you can access standard reports under Built-in
Reports and the custom report builder option under User Reports.

Reports f‘5_<|

Euilt-in Reports

Component Height

Dangling Tracks

Design Rule Check Report

Design Skatus Repart

Genetic Metlist

Schematic/PCE Check

Lavyers Report

et Completion

Stockit Parts List

Unconnected Pins Report
User Reports e,

Bill OF Materials C5¥ —

-

Cormponent Positions C5Y
Component Positions

Delete

During your trial of the options, run each report to see what they can produce for you. Each report
will be displayed using Notepad, close the report once viewed.

P To create custom reports

The bottom half of the Reports dialog is dedicated to the creation of custom reports.

User Reparks
Bill OF Materials C3Y
Eill OF Materials

Component Positions 5%
Component Positions

Rename...

Delete

Use the New and edit buttons to access the Report Builder option.
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From within this dialog, you can add commands to construct your own report and format it in the
way you require. Some basic reports and outputs have been created as examples for you to see.

Report : Bill Of Materials X
Tex ol o terls [addtest.. | | [ ox |
gtoanqggl:deieﬁsﬂtft Header [(pgdust.. || [ caneel |

[Movenown | | [ zest.. |
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Chapter 5. Manufacturing the PCB

Plots and NC Drilling - Overview

DesignSpark provides you with a mechanism for plotting your designs in standard manufacturing
formats, such as Gerber and Excellon NC drill. You can also print the design to Windows printers and
PDF for documentation purposes or for checking.

The Plotting Dialog

The Manufacturing Plots plotting dialog is accessed from the Output menu.

Output Manufacturing Plots @
[Auto-ﬁen Plots.. ] [ Add Plot.. ] [ Delete Plot ] [ Align Plots. .. ] [ Piat Prexview
Plats: Flot: Top Silk

[T op Silk Output | Layers | Settings | Position

| Top Copper

+|Top Copper [Resist]

| Top Copper [Paste]
Drocumentation
Gnd [Pawerplane]

O Penplot - ) windows Q) FOF

Yoo [Powerplane) Plat Mame: Top Sik

/| Battom Copper

+|Bottom Copper [Resist] Blat Type:

| Battam Copper (Paste] RS Artwork B
Battom Silk, -

| Diill Data - Through Hole Dutput To: File

| Duill Ident Drawing - Thiough Hole

Bun ] [ Close ] [ Options...

The dialog is split into three main areas:

Plots

From here, choose the plots and the plot selection for output and plot name.

Ld| | op ok

:| Top Copper
Top Copper [Resist)

Top Copper [Paste]
Docurmentation

Gnd [Powerplane]

Vo [Powerplane]

Bottom Copper

Battorn Copper [Fesist]

Bottom Copper [Paste)

Battamn Silk,

Crill D ata - Through Hole

Drill Ident Drawing - Through Hole

EIsL Il T T I=Is]=

Output
From here, choose the output type, layer choice, plot contents (Settings) and plot scale.

Plot: Top Silk

Output | Layers | Settings | Position
bet O Penplot O Wwindows O FDF

Plot Mame: Top Silk,

Flot Tvpe: Artwark, A

Output To: File
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Auto-plot generation

From here, choose to Auto-generate plots, add new plots to the set, delete plots and align plot

contents with each other (position, scale etc.).

Output Manufacturing Plots

[tutoGenPlots..| [ addFiot. | [ DelstePot |

[ lign Plots...

Using the dialog

For each plot selected in the Plots: list (Top Silk for example), the name is displayed above the
Output pane. The contents of the Outputs pane, including the Output, Layers, Settings and
Position tabs, are used to create the contents of the plot.

So in our example below, the Top Silk plot will be output to Gerber in an Artwork style and will be

output to a file.

Plots:

Flaot: Top Silk.

Drill Ident Drawing - Through Hole

] Output | Lapers | Settings | Position

sl TopCoppar

[#] Top C Flesi

= TEE EEEE:; {Pae:tlz] ¢ (O Perplat (O Windows ) FDF
: Documentation

|| Gnd [Powerplane) ]

[|¥ce [Powerplane) Plot Narne: Top Sik

|+ | Battarn Copper

| Bottorn Copper [Resist] Plat Tupe:

[#| Bottom Copper [Paste] A Artwork bt
|| Bottom Silk ) .

[¥| Dl Data - Through Hale Qutput T File:

W

Still for the Top Silk plot, let’s look at each of the four tabs:

Output | Lavers | Settings | Position
Mame Selected

[Board Outline]

Top Silk.

Top Copper

D ocumentation

Gnd

Yoo

Bottom Copper

M
N
M
M
M
M
M
Battom Silk M

Output | Layers | Settings | Position
[ Pads-Only [Resist/task) Plo

Fill Plated Drill
Fill Unplated Diill Holes
[ Plat Board Outline

[] Plat Pin MamesMumbers

Positive/Megative Power Plane
Thermals on:
Set Defaul...
Output | Layers | Settings | Position
Scale: 1.000
Plat Erarn:
Flot To:
OffsetBy:  |0.00000 0.00000
Extents
(& Whole Design [ Rotate By 30
Fosition
CortePiot | [ FRPot | Plct il FIT

On Layers, choose the layer or layers (you can
combine layers if you wish).

You can see that for our Top Silk plot, the Top Silk
layer has been selected.

On the Settings page, the parameters
here define the contents of each plot.
It defines more specific items for
inclusion and how they are plotted.

t

inches

The Position tab allows you to define the
scale and position of the plot.

A (non-editable) check box at the bottom
of the dialog displays whether the plot will
fit or not. If it doesn't fit, the box changes
to a red cross.

Plat will NOT FIT
Plat will FIT

[ Mirror
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The Plotting Process

To generate plots for manufacturing, you need to plot Gerber plots for the electrical and non-
electrical layers and Excellon NC drill files for drilling the board.

On opening the Manufacturing Plots dialog, you will need to first set up each plot required to
create you an overall set of plots. For a new design, the plots will be automatically created for you
based on the layers and layer classes in the design and intelligence built into the product.

Once a set of plots has been created, the next time you enter this dialog for the design, the settings
will be remembered.

Creating plots

Once all the parameters have been set for each plot, you can output them.

Use the Run button to create plots of all the plots in the Plots: list, the ones that have a ‘tick’ next
to them.

[ Bun ] [ Close ] [ Options... ]

Plots with a tick are output:

Ploks:

v | Top Copper

v | Top Copper [Feszist)

v | Top Copper [Fazte)
Documentation

Gnd [Powerplane]

Yoo [Powerplane)

+ | Bottorn Copper

v | Bottom Copper [Resist]
+ | Bottomn Copper [Faste]
Battam Sill

| Dl Data - Through Hole
| Dl Ident Drawing - Thiough Hole

For each plot, the Output To: selection will define where the output goes to.

Flat: Top Silk

Qutput | Lapers | Settings | Posiion

O Penplot O Windaws (O PDF

Plot Marme: Top Silk

Flot Type: Aurtvwork, -

Output To: File

[ Bun ] [ Cloze ] [ Options... ]

If you select the Options button on this page, your can direct the plot to a specific folder under
Where Plot Files Are Written: By default, the files are written to the same directory as the design
file. Another option is to specify the Plots sub- directory under the design directory.

Options §|

[evice Setup

[ Gebe. | [ Perplot. | [ NCDil. | [windows. | [ POF. |

Cancel

Options
Wiews Report On Completion

Clase Main Plot Dialag After
Producing Plots

Auto-Generate Plots When
Opening Main Dialog Witk
Wwihere Plot Files Are written NET:I’;]I;E D:flir;eéa el
(%) Same Directory Az Design File *Warm if no plots include the
board outling

(O This Sub-Directary Below Design Fils:
O slwayz To This Directony:

Lviill [dent Drawing

Include Design Mame In Flot File Mame Setup Sizes and Symbals...
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Previewing the plots

If you wish to view the plot to see it’s position, size, contents etc. check the Plot Preview check
box. A Preview pane on the right side of the plots dialog is displayed.

Output Manufacturing Plots

dutoGenFlos..| [ AddPot. | [ DeteFlat | [ AlgnPlo.. |

Plats:

| Top Copper
| Top Copper [Resist]
| Top Copper [Paste]
Documentation
Gnd [Powerplane|
Voo [Powerplane)
| Bottam Copper
| Bottam Copper [Fesist]
| Bottam Copper [Paste]
Battam Sill,
| Diill Data - Through Hole
| Diill 1dent Diawing - Through Hale

Flat: Top Silk.

Output | Layers | Settings | Position

Scale: 8

Plot From:

Plat To:

Dffset By 5.22000 553000
Eutents
() Whole Design
Fuosition

i

Plot Preview

inches

[JRotate By 90 [ Mimor

Platwil FIT

[ Bun

] [ Clase ] [ Options.

Within the Preview box are three main boxes:

Red box - this is the plot ‘bed’ or paper size. This will be the maximum size (minus any
hardware edges) that the plot can occupy when fitted to the page.

Blue box - These are the design extents. If for example, you have a drawing border with a
board outline inside it, you will see the box box is the same sieze as the drawing border.

Green box - This is the board outline.

Contents - the contents of the plot will be displayed inside the blue or green boxes. These
are approximate contents to give you a quick preview of the final contents. For example, it
will clearly show you a silkscreen outlines plot rather than a plot being a power plane.

A

o B

‘Q’_Hrﬁ [

I

T
T

<4— Plot ‘bed’ box

Design extents box

Board outline box

Plot contents




