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Chapter 1. Getting Started

Introduction to PCB Artist

Welcome to the PCB Artist electronic 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 PCB Artist 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. PCB Artist 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 PCB Artist or by emailing/calling Advanced Circuits.

System Requirements

PCB Artist 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 PCB Artist
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 PCB Artist 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 PCB Artist 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.
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Removing the Software

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

Starting PCB Artist

During installation, a PCB Artist program icon is automatically added

to your desktop and a Advanced Circuits program group added to the
Start menu and Programs.

To start PCB Artist, simply double-click on the PCB Artist icon on PCE Artisk
your desktop or select the PCB Artist menu item.

The PCB Artist Desktop

When you run PCB Artist, 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.

Window controls
Menu bar  Menu Toolbar Floating toolbar Interactive bar

PCB Artist supplied by Advanced Circuits - [Schematic Design: RIAA Amp.sch] =1E3]
Fie Edt Vew 4dd Settngs Duput Toos Uindow Hep @ AskACQuestion Sipport: (500) 784722 x1025 e L sl
RO R e &
@ Closed Shape: a K
w a Open Shape Compaonent v
¥ [
@ gk c2
T o3
O\ menge o
@ CONMNT
1] oo o
Rz
a £ Single Line Az
REF1
@ Ula i)
@ ADB44AN REF3
2 5 REF4
- REF5
ouTPUT REFS
REFT
REF&
REF3
REF10
Wa
Utb
44AN
e n Gate: b
17325 22175 =l
I )%_ = 00 Oirored [ Eixed
o—“ jCa f [ Component: [AD844AN
— T {" [Package:  [DIPE
e [EE i EEEER
HE = [ symbal: ADP2
Pin Names Pin Numbers
[ = Z
= " °1c Component Bin tab
e i Find item tab
I = B A e = e R T = 1
= [ ) Add component tab
FERGgRE o> [at<a]
v
s Boowo | Hheao

Abs 1541T 24224 il

PCB Design Schematic  Properties dialog Status bar
Editor Design Editor
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Toolbars

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

General Toolbar

= PCB Artist supplied by Advanced Circuits - [PCB Design: Analogue Circuit. pchb]

w File Edit View Add Settings Cutput  Tools  Window  Help * Order Maow ? Ask & Question  Suppart: (800) 979-4722 %1025

- | @ ....... |
2 EHO &L L2 E ly
= = 5 o o = Q 1] o
55555 88 TE 3 »8& = By 5 g7 L os
=
2 2228 ¢ 36 35 E 26 2 S5 K O ¢ 4 &
TSR Y S >3 883 3
z 2 E 2 =2 NN T .
: s ES 7 5 °
£ % 3 O C LW
g2 3 8 5
ZH g T
o B = o
@] o
Schematic Design Toolbar PCB Design Toolbar

Add Component Add Camponent

Add Cannectian Add free pads

Add Text Add Cannection
Add Shape Polygon Add Tracks
Add Open Shape Add Text

Add Shape Rectangle Add Board

O LY - 7

Add Sh Circl
ape Lircle Add Area for Copper Pour

Add Copper Closed Shape

Add Closed Shape

Add Open Shape

Add Shape Rectangle

@.ﬁ.dd Companent {FSH
i Add Shape Circle

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.

Start the Autorouter
Measure Gap

Check far design rule errors

SR B3ouEBesG-N e P

Change the layer and board parameters

RS

Submit an arder
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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, PCB Artist 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 PCB Artist 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 @

Report Crder:
() Sart By Command

@il
O Sart By Kevi

Which Shortouts:
(%) all sharteuts
(7) shortcuts Usable In 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.

For each type of units, you can specify a
Precision:. This is the number of decimal
Units: | mil v places displayed; the value is simply

rounded to the nearest last digit.
- = Cancel
Frecision: |0 £
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Grids are used in PCB Artist 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.

working Gid | 5 creen Grid

Step Size
50.0000 thou
[ Ditferent v
Snap Mode: Grid A4

‘working Grid | Screen Grid

Step Size

Primary Colar: |
Secondary Color | [N
[#] wisible
I Ok ] [ Cancel ] [ Apply ] [ Help

Snapping to Grid

The Working Grid page will allow you to
define the grid used for placement of design
items during manual interaction. The working
grid is not visible but the Screen Grid (which
is visible) can be the same value, hence
making it appear to be visible.

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.

The Visible check box enables the grids to be
displayed on or off, this can be set at any
time in the design using the shortcut key
<G>.

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.

Garid

Quarker Grid [ %

Tenth Grid
Fortieth Grid
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Shortcut Menus

The right hand mouse button can be used extensively throughout PCB Artist 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.

Deselect

Select Mext M
Place

Rotate One Step R
Rotate Step Back. Alt+F.
Flip F
Add To Net

Set Syskemn Origin At Ikemm

Set Swstem Origin At Cursar

Propetties... AlE+Enter

Goko Systern Origin

Set Relative Origin At Item

Set Relative Origin At Cursor o]

Undo/Redo

PCB Artist 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.

selecting the item and clicking on
the Properties option from the
Number |14 Name: |14 shortcut menu. It is quicker though
- - to select the item and click the

Pad | Component | Component Values | Met

Fosiion. - [4102 G shortcut key Alt-Enter. The

angle: 0.0 example left shows the Component

[ Pad Style Exception page properties of a PCB

Swe  [Round 70 Component pad. You'll notice that
. other properties of the component

Width: |70 Shape{hiound are available, such as Component

Dril |37 and Component Values.
Layer: [&0]

Pin Mame Pin Number

[ u] l [ Cancel ] [ Apply ] [ Help

Status Bar

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 (key shortcut Alt-Enter).

7 _&| #|_#hl
- 5 Compo... | #hGoto | ™wadd Ca...

Component Pad |U1.& Mame: NUL [Stvle: Crossa0 Size: Cross 60,00x0.00 Abs 186275.96 [22302.54 thou
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Dockable Windows and Browsers

As part of the design toolset, you have a number of browsers available through the
Interaction Bar.

Each individual browser can be opened by 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),
Goto and Add Component options.

[0 acumentatian |
M

Top Sillkscree -
|:| Top Solder b All Layvers On
[#] Tap Electricz
[#]Battam Silks: All Layers CFf
[#]Battam Elect
[JBottom Solde| Top Layers Onjfioff Chrl+1

v Botbom Lavers OnfOFF Chrl+3

'35 Display... C

-gLayers oo | M add com..

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.

ion  Support: (800) 979-4722 x1025
L [:; X [% v PCE Design
| v Fie

v Edit

v Wiew

v Tools

v Menu Bar

v Status Bar

v Interaction Bar Fa
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Chapter 2. Creating The Schematic

Schematic Design Tutorial

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

i TR
Qj I AT B AN
> T O IWF -; :—:ﬁ
o Haber: conader
A3 lo-le=i08]
Yiw
] Vo
-L |l

] o

e I ov
ov

Obviously, once the sketch has been drawn properly as a PCB Artist Schematic it will look
quite a bit different.

Starting a New Schematic

P To start a new Schematic design or a PCB design

From the File menu, click New (shortcut key CtrI-N)

<= PCB Artist supplied by Advanced Circuits
File Sett .

w opEn Chrl+o

A @ Libraries. ..

§ Recent Files 3

Chrl4+L

Exit

Check the New Schematic Design button and the Use Template button. The Default.stf
template will help you get started quicker. More detail about Template files is available in the
Online Help.
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New Design @

Mame: | Default. stf b

() New PCB Design

[ ak. ] [ 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 New PCB Design button and OK. Then skip to the chapter headed, Starting a New
PCB Design.

Your PCB Artist window will look like this ready to start:

Support: (600) 575-4722 x1025 AR _isix|
&

Of LBy - 3

v
< >
bs 23368 23128 mil

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 =

[All Libraries] w
~

+12v {Schemal
+15% {Schemal
+24v {Schemal

-5V {Schemal
-12% {schemal
-15Y {Schemal v
v
REF1

+5V

1

S Comp.... | dhot mnwc...[)

.4

—

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.

)

[All Libraries] ( v

[All Libraries] st
3ol [in “C:iDocum, ., ALibrary”
Fahc.cml [in "Ci\Docu. . iLibrary”
Fahct.eml [in "C:A\Doc,.ALibrary™
Fals.cml  [in "C:h LALibrary]
4000.cml  [in "C:\Docu.. \Library'
Actel.cml [in "Ci\Docu.. ALibrary!
AD.cml [in "C:iDocum, ., ALibrary”
Altera.cml  [in "CADoc, . iLibrary”
AMP.cml - [in "CiDocu,,ALibrary™
atmel.cml [in "C:A\Doc,,ALibrary™
av.oml [in "C:\Docu.. SLibrary™]
Capacitor.cml  [in "C:4.. ALibrary”
Connector.cml  [in "C:.. L \Library
Csmocml [in " ADocu.SLibrary™
LALibrary”
Library"

Ly ¥
Fairchild.conl  [in "C:h L SLibrary™]
Fiducial.cml [in "C:AD. . \Library"]
Fuse.cml [in "Ci\Docu. . iLibrary”
Harnlin.cml  [in "C:\Do. . ALibrary'
Hybrid.cml  [in "C:40o.. . \Library™
IR.cml [in "C\Daocum.. \Library™]
Lattice.cml  [in “C:\Do.. ALibrary™
LT.cml [in "C:\Dacum. . \Library™]
Maxirn.cml  [in "C:\0o.. \Library"]
Molexc.crl  [in "CiADoc.. \Library"
Muraka.cml [in "C:\Da. . ALibrary" %

S Comp... | #hGota W!Addc...[
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The Component list will be populated with components. Selecting this library will
automatically select the first component in the list as well.

Add Component K

Discrete.cml [in "C:AD. . \Library' »

PR3
P4
PS5
CPE ™

DsC A4

Cl1

12@nF
G Comp... | #hGoto WAddC...[

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 PCB Artist.

Add Component K

Discrete W

NMOS ~
WPM

PFET

PMOS

PP

RESET
A
e

R1
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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.

You need 3 resistors in total for the final circuit. Once the first one has been placed, pick and
drag 2 more from the Component Browser window. Position then in a stack like the picture
below:

o . R1 o
1K

TR
1K

R3
1K

» 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.

Microzoft (R Intelimousze
(recommended)

Wheel rolled backwards
= Zoom Ot

Wheel pressed dovwn and
releazed = Single Pan
Wheel pressed dovwn and
held while moving mouse
= Dyymanic Pan

Wheel ralled forvwards
= Zoom In

Zoom out to give yourself space around the resistors in which to place more components.
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» To add the capacitors

We need 4 capacitors for this circuit. 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.

Discrete b
o~

P

CP1

CP3

CP4

CPS

CP&

DsC -~

o 0O

iy

GCDm MGoto o Add,

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:

= alths ll

L

R2
1K

R3O -
S LK

Lm@nF '

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.
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@x{kx

R1

SR o
L@anF

R2

1K c2

L0AnF

R3O -
S LK

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 C4.

Your design now looks like this:

A=
R1

1K C1

10@nF

L~ g
R2

1K €2

10@nF

I S | S
R3

1K C3 .

10@nF

- =

C4

10anF

Obviously in a design as simple as this, it would have been quicker to drag out 4 capacitors
but the Copy/Paste principle is worth demonstrating.

» 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 Op-Amp. We will use another technique to add this component.

Click the Add Component button on the toolbar, shortcut key <F8>.

N2HD ®|a

d Component (F&)

T
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The Add Component dialog will display [All Libraries] in the library path.

Add Component |z|
Library: w
Component: | C {Dizcrete} [ Fird... ] [ Add ]

1 apacitar}

col pF {Capacitar} X
C 0.1uF {Capacitor} Eeetems
C 0.22nF {Capacitark DsC w
C 0 226F (Copacion

We need to swap libraries to use a different one. Click the small ‘down’ arrow on the right
side of Libraries: to reveal the fully libraries listing.

Add Component

Library: A0, cml

[l Libraries]
[Current Design]
3kd.eml [in "C:ADocuments and Settingsh...\Librarg"]
Fadho.oml [in "C:ADocuments and Settingsh. . \Library']
Fdhct.oml [in "C:\Documents and Settingsh...\Libram"]
Fdlz.cml [in "C:ADocuments and Settingsh... \Library"]
4000l [in "C:ADocuments and Settingsh. . \Library']
Actel.eml [in D ocumnents and Settingsh. . \Librany'*

(.

LComponent:

X acuments and Settings ibram"]
AMP.cml [in "C:ADocuments and Settingsh.. \Librany']
Atmel.cml [in "C:ADocuments and Settingsh...\Libramy"]

A eml [in "C:ADocuments and Settings’.. . \Librany']
Capacitor.cml [in "C:A\Documents and Settingsh... \Libray"]
Connector.cml [in "C:\Documents and Settingsh... \Libramy"]
. Cam.cml [in "C:\Documents and Settingsh...\Library"]

[ Prexview Cypress.oml [in "C:A\Documents and Settingsh... \Library']
Diode.cml  [in "C:A\Documents and Settings'....\Library']
Dizcrete.cml [in "'C:A\Documents and Settings’.. \Library']
Dzm.cml [in "C:\Documents and Settingsh.. \Library"]
Fairchild.cml  [in "'C:\Documents and Settings’.. \Library']
Fiducial.cml [in "C:\Documents and Settings®...\Libram"]
Fuze.cml [in "C:\Documents and Settingsh... \Library']
Hamlin.cml  [in "C:A\Documents and Settings'...\Library']
Hybrid.cml  [in "C:\Documents and Settingss... \Library"]
IR.cml [in "C:ADocuments and Settingsh...\Library']
Lattice.cml [in "C:\Documents and S ettingsh,...\Libram"]
LT.cml [in "C:\Documents and Settingsh... \Libray"]
Maxim.cml [in "C:ADocuments and Settings®... \Library]
Molex.cml [in "C:A\Documents and Settingsh...\Library''] b

From the list, select the AD.cml library.
In the Component: list, type in AD844, this will select the name AD844AN on the list.

Add Component %

Library: ADccml [in "C:ADocuments and Settingsh.. SLibrany'] w

LComponent

[ Fna. ][ aw |

ADB45E0 .
ADB4EIN Package:
ADB47AR DIPg v
ADB4TIN
AD343IN .
ADERIR Referance Mame:
ADEB49IN 1

ADB43IR

AD15B0ART

AD15B25RT

Clpresion 20153801 v
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Click the Preview button to display previews of the Schematic symbol and PCB footprint.

HUOHIIN
AD15B0ART
ADTEE2ART

ADTSE3IART
AAAAAAAAA v

Ulag
ADE 44 AN

% o eRoNo)

Uib

AD844AN
- 000
il Y

Click the Add button to add an opamp 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.

Our Op-Amp (U1) is shown in the design on the end of your cursor as two gates (a & b).
Gate a is defined as the logic gate and gate b is the power gate for this component.

RL

o — xih

1k
1aenF
R2
1k
c2
s >(—I I_x
1k
3
1@@nF
L4+
1@0nF

Click the mouse once to place the first gate. The second gate (power) will now be dynamic on
the end of your cursor ready for placing. Place it near gate a, we will move it later on.

Click the Esc key to cancel this option.

Your design should look something like this:
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Ulm
ADA4 A AN

S I S | ]
Rl ] £
1E L i
18enF *
RZ Ly ]
1K ADB4+ 4 AN
c2
lgeonF 4
S {7
R3 X—| |—)< )(}—"."1-
1K
ci
ig@nF
C4
1@onF

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, you can also work this way with PCB Artist.

» To edit component Values

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

Properties - Reference Origin - Values EJ

Text | Component | Comgenent Values

Test

Puositi

Aingle:

Shawy

18700.00
i1}

Alignment: | Left

[CIRef Name:
[]Package Mame:

2115000

[ Companent Mame:
[ 5ymbal Name:

Component Yalles:

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.
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[ 1] ][ Cancel ] Help |

Type in 11K.

When done, click the OK button to exit this dialog and OK again to exit Properties. When
the value of R2 is changed to 11K 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 1K R2 11K R3 1.6K
C1 68nF C2 200nF C3 0.22uF C4 0.22uF

Our design now looks like this:

Ule
ADA44 AN
A ]
Rl 2 £
1K [»3} e ¥
BENMF +
R2 lnb
1Lk AOB+4 AN
o2
ZaenF 4
. — <t 1
R3 x—{ I—x el Ly
1. &k
L]
B.Z2uF
C4
B.Z2uF

If you select the whole component by mistake, you can still edit the Value field by clicking
Component Values tab on the Properties dialog.

» 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.
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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 Letter drawing border. This has been previously created to
fit a Letter page size.

Add Component K
Schema.cml [in "C:AD...\Library" +
FROM ~
Lely ()

TO §
Vo
vdd
Vss v
MISC

Al
il = el -
G Comp.... | #coto | ®wadd CI

Like other components, pick Letter 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.

Use the <Z> key to zoom out or <A> to view all of the design. For speed you can also roll
the mouse wheel.

|n.-... |n—|

L T I T - T LT

Ty R |-...

As with other components, this can be moved later if you need to.
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P 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.

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 the Op-Amp 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 original
‘drawn’ circuit looks like this:

g +5Y
J._ AD B4 AR
Gl T
I I W b o=is
o Holt fpweacior

|o-ie=i10%]

As before, move the components into position by picking and dragging them in one move
using the mouse.

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.

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

The design will now look like this:

W, 2FUF

i
Tu

Lm
Od 44 AH

L %

ULk
ADB + 4 Ak |
Ed o4
e A, Z2uF

You are now ready to add connections.

u
A

LLE
L1: Ll

ol

n>
LeGK

ZHEnF

als
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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;

. Double-clicking on a component pin to start a new connection, or;
. '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.

P 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 R1 like the picture
below.

S o
F1

1K

Click and drag (keeping the mouse button pressed down) off pin 2 of R1, this will start a new
connection. Move the mouse over Ula pin 2 and single click to finish.

Ula
ADS4 4 AN

] -
R1 %—9 =
o3 1

1K -+

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.

» 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.

Following our sketched design above, complete the design adding the connections required.
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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.

|

|| +15V
Cc3
B. 22nF |

» To add Power symbols

av

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.

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

Add Component K

Schema.cml [in "CHADL . Library”

-12y A
-15Y
-24Y

Al
Az
AS

FEF1

/Y
S Comp... | dhGoto Wmnddc...[

Drag the OV symbol into the design from the browser. Move it near to C4 and click the
mouse to release it.
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@Y
c4
0. 22ufF

@
Using our working design, add 2 more OV symbols. From the Add Component browser, this
time add one +15V symbol and place near C3. Now add one =15V symbol, place it near C4.

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

Your design will look something like this:

2. 22uF

11K
. 6K

R2
R3
1

c1
68N

@. 22uF

|
200n

c2

Ulb
ADE4 4 AN

AV_ i
%JL—V+

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.

» To add Connector pins

Using the Add Component browser from the Interaction bar <F9>. Choose a new library,
select the Conn_std component library.
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Select the WP connector component from the list. The PCB Symbol and Schematic Symbol
previews will be displayed.

Add Component K
Connector.cml [in "CiLALibrar,
1P A

WP

A .g<1
2
B1O—X
3
Cl1O—x
4
D O—X
5
ElO—x

S Comp... | dhGoto Wmnddc...[

Drag it into the design and place it near the resistor R1 as shown below:

15V

c3
B. 22uF

I
R3
1. 6K

moom>»
[V ]a1]
zZr
£
T W N e
—
=2
L wT
ﬁ\
1
| I
R2
11K
||
|
ci1
68n
]

C# S1sv

@.22uF s
- _ N G&
_T O™~
Ulb
AD8 44 AN
4
SN W) l
H7 V+
av

Connect in the connector to the design using Add Connection or by dragging off a pin. You
will also need to add another +15 component for completeness. Your design should look like
this below:
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Click the Save button on the File menu to save the design.

Naming Connections

One last task that is often required is that of naming connections in the design. We've added
‘normal’ connections which have been named using the default naming convention and have
been given ‘system’ names like NOOO5, NO100, NOO8 etc. We've also added connections
between pins and components that have pre-defined net names (power and ground
components, +5V, 0V etc.).

We now need to name a few connections to make them more specific for use in the PCB
design.

» To edit net names

Select the connection just off pin 7 of the Op-Amp’s power gate, the gate marked as U1b.

Right click and from the shortcut menu, select Change Net...
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| IS
+15Y Deselect

Seleck Mext M

Place

Change Style... S

1

Edit: Segment

monm>»
?OO
LA o] b | e

Arc »

Display Met Marme _15y

Change Met...

Highlight Met

Qrigins »

L _lill Properties... Alt+Enter

From the dialog now displayed, select the Net Name: +15V from the list.

From the Net Class: list, select Power. This will pre-assign you a set of connection
properties for this net when it gets used in the PCB portion of the design.

Change Net EJ

Choosge From All Mets In Design:

et 10
~
Y
18y
MO00S
MO0
HOO&
MO023
MO02E h

Met Class: | Power
Ground

Signal

Click OK and return to the design.

If you wish to see the Net Name in the design, right click again with the connection selected
and choose Display Net Name from the menu. The net name will now be displayed in the
design, you may reposition it if required by picking and dragging it.

If this is difficult to select because you accidentally pick the wrong item, press the <N> key
to select Next. The next item in the picking tolerance will be picked.

Now select pin 4 on Ulb. Using Change Net again, this time select the net name -15V.
Select the Power Net Class again. Click OK to exit this dialog. The Net Name can be
displayed using the method above if required.



32 Chapter 2 — Schematic Capture Editor

Your Schematic is Finished

The schematic design is complete. You may wish to print it to check it, use the Print option
from the File menu.

The next stage is to convert the design into the PCB design environment. To do this, move
onto the next chapter Chapter 3. - Converting Your Schematic To PCB



Chapter 3 — Converting your Schematic to PCB 33

Chapter 3. Converting Your Schematic To PCB

Converting the Schematic to PCB

If you created a Schematic in PCB Artist, 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 Schematic <- - > PCB > and use the Translate To PCB option from the Tools

menu.
by Advanced Circuits - [Schematic Design: Tutorial.sch]

Settings  Outpub | Tools MWindow  Help

Schematic -

Translate To PCE. ..

—ljl Sy Consistency Check..,

Forward Design Changes...

+15Y o
—|' Back Annotation...
| W

This will display the New Pcb wizard.

Starting a New PCB Design

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 New PCB Design radio
button. Click the OK button and this will start the New PCB Wizard.

New Design |z|

() New Schematic Design

[ ak. ] [ Cancel
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The New PCB Wizard

This wizard is a set of dialogs which you step through in 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.

Schematic To Pch Wizand) - Start @

B Stat New PCB Wizard
Board

Service

This wizard wil guide you thiough creating a PCB design from your
Layers Schemaic

Board Paramelers
Addtional Requirements
Praduction
Place Aind Fioute

W Finish

[oso] (o0l
o™

-]

Unit Price: |{Unknawn | Subtotal, |[Unknown Nest > Cancel Help

The Board page allows you to define the Units used in the design and the board size. If your
manufacturer has supplied some template designs with commonly used board outlines, they
will be presented in the Use Board Template list for you to choose from.

For the tutorial, select the Use Pre-Defined Board Size radio button and select 2.000
inches x 2.000 inches from the list. Click Next >

Schematic To Pch Wizand - Board @

W Stat Specify your units and board size
M Boad
Service Units: | mil v | Precision: |0 -
Layers
Board Parameters O Define Board Size
Additional Requirements
Production -
@illze PreDefined Bosrd Size
PFlace And Foute
2.0000 inches » 20000 inches v
W/ Finish
O Use Board Template

Unit Price: [Unknown Subtatal |Unknawn [ <Back ” Next > ‘ [ (s ] [ Help ]

The Service page is used to select a named service. This is used to predefine ‘standard’
services that we provide or to customize the service required.
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Using a Standard Service will enable you to place an order directly using the Submit Order
option. If defining a Custom service, you will have to get a quote from the Submit Order
dialog before proceeding with the order.

Schematic To Pch Wizand| - Service @

L Specify your required service
W Boad S
B Sorice O Eiandard Service:
Lepers 2Layer Standard ~
Board Parameters T layer board with soldermask on both sides.
Silksereen is included an the top side.
Additional Requirements
i} Cost options:
Production Battam Silkscreen,
Electrical Test,
Flace And Foule el e
W/ Finish

() Custom Service

IF you da not wish ta use aur standard service,
select "Custom Service' to chooss from & wider variely of options.

“r'ou will need to use the “Get Quate” button on the Submit Order
dislog to get a quate fram out website before ardering.

Nate : "Electrical Test" can be selected on the “Additional Requirements”* wizard page.

Unit Price: [Unknown Subtatal |Unknawn [ <Back ” Next > ‘ [ (s ] [ Help ]

The Layers page is used to define how many layers the design contains and how they look
when manufactured. Remember that the number of layers used will also be a factor when the
cost of the board is calculated.

Leave the setting of 2 Layer Board for Electrical Layers and all other settings for now.

Start i
W s What layers do you require?
M Boad
W Service Electrical Layers Powerplane Layers
B Levers 2 Laper Board

Board Parameters

Additional Requirements

Froductian
Flace And Roule
W Finish Automatic Routing Bias Solder Mask
First Layer Routing Directior: Colowr: | Green
@ Horizantal O Yentical Type: | LPI
Silkscreen
Colour: [white
[Jiottom Sid=
UnitPrice: [$2423  Subtatal: [3242.30 (<o [ o> ) [ Cowel | [ e ]

If you had selected a greater number of layers than 2, 4 or 6 for example, you would need to
also select how the inner layers would be used. If you wish to use the inner layers as power
planes, check the Powerplane Layers check boxes and enter the net name associated with
that layer. For the example below, we have selected both Layers 2 and 3 and have assigned
them plane net names of GND and +15V respectively.
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Schematic To Pch Wizard - Layers
W Statt

What layers do you require?

M Boad

B Service Electical Layers Powerplane Lapers

B Lovers 4 Layer Board [“lLayer2  UsingMet: |GND
Board Parameters [ALaper3 UsingNet: |+15¢
Additional Requirements
Frodustion
Place And Route

W Finish Butomatic Routing Bias Solder Mask

Click the Next > button to continue.

The Board Parameters page is used to define the material used to manufacture the final
PCB.

Use this as it is for now. Click the Next > button.

Schematic To Pch Wizand|- Board Parameters @

L Specify your required board parameters
M Boad
B Seni Material Type: FR4 Material Thickness:| 0.062 inches A
ervice
W Lapers Firish Plating: |Lead Fres Solder Copper Weight [Duter)| 2 oz 3
M EBoad Parameters Beveled Gold Fingers: | None
idditional Fiequirements CNC Rouls Ponts: |4
Production

Curient walues
Flace And Route b of SMD Fads from design
W Finish

Top Side 0
Bottom Side 0
Min. SMD Pad Pitch: -0

Minimurn Hole Size: |0.015 inches

Min. Track ‘width/Gap:| 0.010 inches v 10
feoo] [cool- -

Unit Price: |$24.23 | Subtotal: |$242.20 [ <Back ” Next > ‘[ (s ][ Help ]

Additional Requirements is used to tell the manufacturer about any special requirements
using the notes window into which you can type your message.

You can specify Electrical Testing and Component Assembly as ‘cost’ options.

Schematic To Pch Wizard - Additional Requirements @

W) ee Specify your additional requirements
W Eoad
W Service Electrical T esting
il Price; | $110.00

M Eoard Parameters
W Addiionsl Fiequirements
Production
Place &nd Route
W Finish

Special Requiements

Please specify any special requirements or considerations below

500 ] IIOQ - (special materials, unique features, etc...]

080" © 000
i

Unit Price: |$24.23 | Subtotal: |$242 30 < Back ” Next > ‘[ s ][ Help
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The Production page is used to specify how fast you require the board and the production
quality and quantity. The cost of the PCBs, if available, is shown in the cost box.

Schematic To Pch Wizand - Production

L Specify board quantity and turnaround time
M Boad
B Sevics Board Part Number. |BRD12345 Production: | Pratolype
W Leyers Revision Number: | 0014
B Board Faamelers Tumaround Time: | 3 Dags v Quartiy: |10 v
M Addtional Requirements .
[ibnag
M Production -
Flace 4nd Roule Anap Help
W/ Finish

[ 44d Tooling Holes per Advanced Circuits Standards

[ 44d Fiducials pet Advanced Circuls Standards

Finst
Unit Price: [$24.23
°°ﬂ @O et R Note: Cost doss nol include shipping and applicable

oo™
L

tares.
Electrical Test | $110.00

Assembly: $0.00

Unit Price: |$24.23 | Subtotal: |$242.20 [ <Back ” Next > ‘[ (s ][ Help ]

The Place And Route page is shown if you are transferring a schematic. It allows you to tell
the PCB editor what to do with the parts and nets once in the PCB design. You can opt to
place components and route them automatically, or just leave the placement and routing for
you to do manually.

For the tutorial we will change the settings to allow you to do the placement and routing
manually once in the PCB design editor. Select the Arrange Around the Board button.

Schematic To Pch Wizand - Place And Route @

Statt . : .
iy Specify component placement and net routing requirements
W Eoad
W Service Component Flacemert
W Layers ©hmange Nuside fhe Board

M Board Paiameters

W ddiionsl Feauiements ) Automatically Position Inside the Board
W Production

M Flace And Route

W Finish

Net Rowting

[eoe] foos]-

oo™
L

o 000

Unit Price: |$24.23 | Subtotal: |$242.20

<Back | New> | [ Cancel | [ Hep

Click the Next > button.

The Finish page allows you to give your PCB design a name and to save it to a file in a
chosen location.

Click the Save the PCB Design To File check box and type in a suitable name. You should
give it the same name as the schematic, but with the .pcb file extension Tutorial.pcb

Click the Finish button.
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Schematic To Pch Wizard - Finish X

W Stat
W Eoad
W Service
W Lavers
M Eoard Parameters
W Additional Requirements [ ave the FCE desian i the s

W Production Documents\PCB Aist\Examplestutorial peb

M Flace And Route

Your PCE design will now be created.

PCB Design Name:

W Finish

Unit Price: |$24.23 | Subtotal: |$242.20 [ <Back ” Finish ‘[ (s ][ Help ]

At any time you can go back to one of the previous pages by selecting the page name form
the list displayed.

When you click the Finish button, the PCB design editor will run up and your PCB design will
be ready for use.

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 tutorial.
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Chapter 4. PCB Design Editor

Getting Started with the Design

PCB Artist PCB is flexible in that you can start your layout in two ways:

. Use PCB Artist Schematic Capture as the 'front-end' to the PCB system. The nets and
components are converted to PCB in the integrated environment.

e Use the PCB Artist 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.

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 Schematic To PCB wizard. If
you didn’t do this, go back to the previous chapter (Chapter 3 - Converting your Schematic to
PCB) and convert your schematic into a PCB design.

At this point you are ready to start laying out the PCB design. You will see the board outline
ready to place the components in. We previously chose to leave the components unplaced
and the nets unrouted. These two features can both be selected during the final conversion
process.

PCB Artist supplied by Advanced Circuits - [PCB Design: Tutorial pcbi

B cle fdt Vew Add Settngs Output Tods Window Hep b OrderNow 9 AskAOQuestion Support: (800) 879-4722 x1025 e _is|x|

IREHD & A |0 22| & IE y

El

Vs

L
N

500 bEBEET -

SR

< >

Abs 4042 2739 mil

The board outline is displayed with the components stacked neatly at the top edge ready for
placing.
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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 PCB Configuration
option.

This opens a reduced page set of the New PCB wizard where you can edit the parameters of
the finished PCB. Be aware that reducing the number of layers could lead to items 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 one of our pre-defined
templates, this can also be easily achieved.

Deleting an existing board outline

PCB Artist 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 PCB Artist; 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. Three shape styles are provided: Rectangle, Polygon, and
Circle. 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, we would have specified the board outline from one of our templates
available during the Schematic To PCB conversion process earlier. If you require cutouts in
your board, add these using the Add Board Shape option.

Placing Components

We've started the design with the board outline and are now ready to manually place the
components. This can be an automatic process either from the conversion phase or by using
the Auto Place Components option from the Tools menu. For this exercise we will use the
manual placement method.

Placing components uses the Place option and because PCB Artist uses standard Microsoft
Windows methodology throughout, Place is simple case of picking and dragging the selected
component.

Note: during place the drag may be cancelled by pressing the Esc key, or once released by
using Undo (Ctril-Z).

Place all the components to look like the picture below (note, we have changed the
background color of the design for this document for clarity). It is suggested you place PL1
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and U1 first and place the other components around these. Placement on this design isn’t
critical but improve it if you feel you can or want to.

FZ c1 F1
— Ho ol T
(093

o u
FE3

FL1

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.

Ct F1

]

[ SHS
Selact Next N

Flace i I

v Ange0d

Deselect

cz

Flip F Angle 20
Update Component... Angle 180

Disconnect From Met Angle 270

Hets 3

AutoRoute Rotate Step Back Alt+R

1o

origins 3

;"E;I Propetties... Alt+Enter

Yalues. ..

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.

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’.
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Initially we will route the design automatically to see what the result looks like and to try this

option. We will then Unroute is back to the ‘rats nest’ and use the manual routing tools to
route.

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

will easily route 100%.

() Unrestricted (2 Urrestricted () Unrestricted
[CIkesn Premutes Mitre Track
Wiew Routes
[ Keep Fixed Routes [ Minimum “width ——
Coe D
bz Effart Passes Track Grd
5% 53 00 The results are quickly displayed:

Add Viaz Afigaingt Bias Side Pad Exit I

O Never O Never O Never Route All Nets - 3/ Passes EJ

() Restricted () Restricted () Resticted s

() As Mecessary () As Mecessary () As Mecessary Alternpted. 18

) Urestricted ) Unrestricted () Unrestricted EU_'I'“Pdlethi 103 (100.00%)

aile

View Routes Total Yias: g

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

The routed design might look something like this below. This will vary depending on how you
placed the design.
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L Fo 91 F 4 F
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P Save the design

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.

For now, click the Save icon on the toolbar or Save from the File menu.

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

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-2).

Manual Routing

PCB Artist 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 (the colors are still changed to that in your
design for clarity in this tutorial):

R2
F_REI
ﬁ 3

L ﬂ FL1,

P To start routing tracks manually

_6-1—\ F1

To start adding tracks, double-click on a connection, this is the quickest method to start
routing, other methods are available.
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If you followed our design placement loosely,
double-click the connection between C3 pin 1 and
C4 pin 1.

Ed
e
w

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 (C4.1). In this mode, the track is

looo

C4
4 F
oo o

C4

placed orthogonally at 90 degrees with two

ﬂ floating segments.
oo O

C4
[0ooo

C4

&7
v
wh

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

Click the mouse once, this places the first track
segment (the straight track segment coming out
of C3.1). This is temporarily ‘locked’ in place for
this routing session. It can be moved or edited
later on.

C3
1 F
by

C3
4 F
&

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

DM Layer. |Top Copper where a layer change from one side to the other is
New Layer. | Bottom Copet = 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
PCB Artist window.

Move the cursor right and click again.
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This will either be the next corner or the next
location for a via for a layer change. Notice the
track has changed color.

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 C4.1. 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.

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.

e 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.

» 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).
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Cancel Esc

Rl

Firish Here
Switch To Add Connection

Track Layer. .. L

Track Stye. . s This mode can be changed by accessing
the routing mode during routing. Select
the Segment Mode> from the shortcut
menu and choose the mode from the
Highlight Net choice of five available.

Change Yia Style. ..

Change Met. ..

b ’J_‘E lj]m Dji

End Cn Yia

AukaRoute

Change Segment »

Flip F

Invert Shape I Epiaiyde

Mitre

Fillet

—D— On our example design, the routing may

ca now look like this using the Mitre mode.

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 PCB Artist 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 (GND) or VCC. 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.



Chapter 4 — PCB Design Editor 47

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.

The shape can be created on the design and the pour area can be drawn protruding outside
the board outline. PCB Artist 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:

«I:I»—G-[—\ R1

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.

RZ2 Deselect

D " \ Select Next N
e

Place

1 Change Layer... L
B3 r - Change Stvle... 5
D Edit Segment

1 C3 Arc 3

| c4 Add To Met

Origins 3

- | 8
Z0% Properties... Alt+Enter
= P
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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 |z|
Met Mame:
| _DK
.
o
GND
M0ooz2
Moo
MO00g
MOO14
WCC
Min. Copper Area: | 2500 Sq. mil

|zolated |slands

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), simply select the area
outline and select Clear Copper from the shortcut menu. This removes the copper but not
the Copper Pour area.
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Deselect

Select Next N

Place
t
Change Layer... L
Change Style... 5
Edit Segment
arc 4

Pour Copper

Add To Met

l Origins 3

When using poured copper remember you shouldn’t use Delete but should always use Clear
Copper. Copper Pour Areas can be modified at any time and the area re-poured using the
option from the shortcut menu. If you wish to completely remove the copper and area, you
must use Clear Copper first and then delete the area afterwards using the Delete key.

» 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|
Met Mame:
o |
e
o |
GND
Nono2
NOoo3
NO0og
MO014
WEC
in. Copper Area: | 2500 Sq. mil
Spoke Style: Spoke 10 w
Isolated |slands .
Remove Thermnals oh Pads D
] Thermals oniaz
[ ] *
r ]|

Using the Thermal Pads check box and the Spokes settings, the style of how the copper is
connected to pads can be defined.

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 Consistency Check option from the Schematic < -- > PCB > menu 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:

PCB Artist

! E The designs are the same,
L

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.

PCB Artist

'E Differences found,
L

Forward design changes to PCE?

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

» 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 @

B ack Annotate name changes from PCE design ''Tutorial pcb” to the
conesponding Schematics design "'Tutorial. zch'.

[ ¥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.

P To run a Design Rules Check

Select the Design Rule Check option from the toolbar.

Check Design @

W
! v i v i

E:j Spacing I anufacturing
Tracks Min Line Width

I

L Pads +Viaz Min Annular Ring

s Shapes [ Min Paste Size

-'
Test [ Min Dill Hale Size

ADesign Rule Checkl

L Board Drill Breakout

fl Diils

Bl

Mets
Net Completion

Dangling Tracks

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.

B m This list is used to view all the design error makers as

a sorted list. It is displayed in an 'active' browser,

Error v .
_ click to select an error, you can locate the error
Dant"ﬂgT'ECK maker in the design. If the error marker is off the
ottorm Lopper . . . .
[2059?'35'30 2054250] screen, it will be brought into the centre of the display
Track to Pad [T-P] so it can be seen.

Bottom Copper
[20622.50, 20547.50)

2 2| %l &

» gLaversl dhcoto lMﬁ Add.. ‘




52 Chapter 4 — PCB Design Editor

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...

LTI B0 auu Ui,

== PCB Artist supplied by Advanced Circuits - [PCB Design: RIAA

w File Edit wiew Add 3Settings Qutput Tools  ‘Window  Help

Screen Grid G

f
Gato 4
Highlight Met 3

Powerplane

D Hide

O Unzoom

Frame Chrl+F

DN CE

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

Show Powerplane

GHND Plane [GHD 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

PCB Artist 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:
tings | Qutput Tools  Window Help tings | Qutput Tools  Window Help
\bc i Unconnected Pins Report,.. | \bc B ,/?’, Submit Order... :g::

Cormponent List.. .

—‘ et List, ..
| pv

Design Skatus Repoart, .,

Met Completion Report., ..

-

Component List. ..

Metk List...

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

Manufacturing the PCB

PCB Artist provides you with an output mechanism for sending your order and design to
Advanced Circuits to be plotted and manufactured.

Using the Submit Order from the Output option, the design is checked. If DRC errors exist
in the design, a dialog is displayed:

PCB Artist

92 The PCE design has 2 errars,

IF you decide to ignore design errors and submit an order,
we will not assume liability For the finished board.

Do you wish to proceed with your order?

You should check the design and ensure that all known errors are corrected.

The Submit Order dialog is displayed. Fill in the order information. The asterisk at the end of
a field means the information must be provided.

Use View PCB Configuration to get a report of the manufacture options you have selected.
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Submit Order |z|

READ THIS FIRST | | Wiew PCE Configuration. ..

Please fill in this Form and press the appropriate button

o submit an email or place the order directly through our 3
Total Cost: | $309.50

Promation Code:

Advanced Circuits Account User | John Smith

Advanced Circuits Password: | password_here

[EmaiIOrder...] [ Close ] [ Cancel ]

Click Place Order to send your order direct to our web site. Click Get Quote if the price is
shown as unknown. This will take you to our web site to get a quote for a custom
manufacture.

Click Email Order to send your order to our sales desk using email.

For all options, a copy of the design will also be sent with the order.



