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Before You Be gin

Welcome to MicroSim

Welcome to the MicroSim family of products. Whichever
programs you have purchased, we are confident that you will
find that they meet your circuit design needs. They provide an
easy-to-use, integrated environment for creating, simulating and
analyzing your circuit designs from start to finish.
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MicroSim PCBoards
Overview

What Is MicroSim PCBoards?

MicroSim PCBoards is PCB layout software that allows you to
specify printed circuit board structure as well as the
components, metal (e.g., copper), and graphics required for
fabrication. After defining the layout, PCBoards aids you in the
production of artwork used by the manufacturing process,
including information about the electrical and physical
characteristics of the PCB layout.

To take advantage of all PCBoard’s features, use it with
MicroSim Schematics as a front-end. MicroSim Schematics
reads circuit designs directly into PCBoards, providing a smooth
flow of critical design information between the two

applications. For example, circuit design and/or board layout
changes are automatically tracked, and forward and backward
annotation capabilities help maintain design consistency. These
features, and many more, provide a board layout package far
superior to stand-alone products not having a schematic capture
front-end.

Using PCBoards as a stand-alone program (without MicroSim
Schematics), you can either create designs from scratch, or you
can start a layout by importing a PADS-compatible layout
netlist.
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Standard Features

Used as a stand-alone product, PCBoards provides these
capabilities:

Libraries

» Footprint Library with thousands of components.

« Component Package Library with thousands of parts.

Input

« Design input from MicroSim Schematics.
«  DXF import for mechanical information.

« PADS netlist import.

Design

- Board designs that you can configure with any shape and
structure.

e SMT designs.

- Interactive placement of components, graphics, text, holes,
keepouts, and rats (logical connections).

« Interactive trace routing (trace segments, areafills, and
vias).

« Shape-based, adaptive autorouting—fully integrated
interface to Cooper and Chyan Technology’s SPECCTRA
autorouter.

»  Cross-probing with MicroSim Schematics.

- Automatic (online) and batch validation of clearances
between electrical connections. PCBoards supports
different clearance values on individual trace segments
within a given net.
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Editin g

Graphical editing with no extra steps. You can select and
drag components, traces, or text, to a new location, as well
as reshape trace geometries using the same techniques. In
addition, PCBoards offers dynamic neck up/down,
rubberbanding, and automatic-connect for pasted traces.

Full undoandredofunctions to back edits out step-by-step
to the last save of the design.

Integrated component footprint editing (Footprint Editor)
with automatic generation of simple patterns, pin arrays,
and radial pins.

Integrated component package editing.

Integrated padstack editing.

Design Change Trackin g

Tracking of Engineering Change Orders (ECOs) from the
schematic design created in Schematics (forward-
annotation).

Tracking of ECOs from the board layout for application to
the design in Schematics (back-annotation).

Output

Flexible generation of fabrication artwork and
informational reports for use by the manufacturer.

AutoCAD DXF output for dimensional fabrication
drawings.
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Before You Begin

How to Use this Guide

This guide is designed so you can quickly find the information
you need to use PCBoards.

This guide assumes that you are familiar with Microsoft
Windows (NT or 95), including how to use icons, menus and
dialog boxes. It also assumes you have a basic understanding
about how Windows manages applications and files to perform
routine tasks, such as starting applications and opening and
saving your work. If you are new to Windows, please review
your Microsoft Windows User’s Guide.

Typographical Conventions

Before using PCBoards, it is important to understand the terms
and typographical conventions used in this documentation.

This guide generally follows the conventions used in the
Microsoft Windows User’s Guidguide. Procedures for
performing an operation are generally notated with the
following typographical conventions.

Notation Examples Description

+(R) PressGtr)+R) A specific key or key stroke
on the keyboard.

monospace  TypeVAC.. or Literal commands/text

font analog.slb entered from the keyboard, or
file names.

monospace  The format is width Variable text or filenames

font value [units ] entered from the keyboard.
The [ ]s indicate optional
parameters.

- - Tip providing advice or
Ae W different ways to do things.
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Related Documentation

Documentation for MicroSim products is available in both hard-
copy and online. To access an online manual instantly, you can
select it from the Help menu in its respective program (for
example, access the Schematics User’s Guide from the Help

menu in Schematics).

Note The documentation you receive depends on the
software configuration you have purchased.

The following table provides a brief description of those
manuals available in both hardcopy and online.

Manual Name

Description

MicroSim Schematics
User’s Guide

MicroSim PCBoards
User’'s Guide

MicroSim PSpice A/D & Basics+
User’s Guide

MicroSim PSpice & Basics
User’'s Guide

MicroSim PSpice Optimizer
User’s Guide

MicroSim PLSyn
User’'s Guide

MicroSim FPGA
User’s Guide

MicroSim Filter Designer
User’s Guide

Provides information about how to use MicroSim Schematics, which is a
schematic capture front-end program with a direct interface to other
MicroSim programs and options.

Provides information about MicroSim PCBoards, which is a PCB layout
editor that allows you to specify printed circuit board structure, as well as
the components, metal and graphics required for fabrication.

Describes the capabilities of PSpice A/D, Probe, Stimulus Editor, and
Parts utility, which are circuit analysis programs that allow you to create,
simulate and test circuit designs. It provides examples for demonstrating
the process of specifying simulation parameters, analyzing simulation data
results, editing device stimuli, and creating models.

Provides information on MicroSim PSpice & MicroSim PSpice Basics
which are circuit analysis programs that allow you to create, simulate and
test circuit designs containing analog components.

Provides information for using the PSpice Optimizer for analog
performance optimization.

Provides information for using programmable logic synthesis.

Provides information for using MicroSim FPGA—the interface between
MicroSim Schematics and XACTstep—with MicroSim PSpice A/D to
enter designs for Xilinx field programmable gate array devices.

Provides information about designing electronic frequency selective
filters.
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The following table provides a brief description of those
manuals available onlinanly.

Manual Name

Description

MicroSim PSpice A/D
Online Reference Manual

MicroSim Application Notes
Online Manual

Online Library List

MicroSim PCBoards Online
Reference Manual

MicroSim PCBoards Autorouter
Online User’'s Guide

Provides reference material for PSpice A/D. Also included: detailed
descriptions of the simulation controls and analysis specifications, start-up
option definitions, and a list of device types in the analog and digital model
libraries. User interface commands are provided to instruct you on each of the
screen commands.

Provides a variety of articles that show you how a particular task can be
accomplished using MicroSim's products, and examples that demonstrate a
new or different approach to solving an engineering problem.

Provides a complete list of the analog and digital parts in the model and symbol
libraries.

Provides reference information for MicroSim PCBoards, such as: file name
extensions, padstack naming conventions and standards, footprint naming
conventions, the netlist file format, the layout file format and library expansion
and compression utilities.

Provides information on the integrated interface to Cooper & Chyan
Technology’s (CCT) SPECCTRA autorouter in MicroSim PCBoards.

Online Help

Selecting Search for Help On from the Help menu brings up an
extensive online help system.

The online help includes:

» step-by-step instructions on how to use PCBotedsires
« reference information about PCBoards

« Technical Support information

If you are not familiar with the Windows (NT, or 95) Help
System, select How to Use Help from the Help menu.
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What's New In Release 8

New features for this release are:

editable boundaries for all polygonal types

DXF import for mechanical outlines

part browser in the layout and footprint editors
Interactive Netlist Readin for resolving netlist problems
floating copper identification

autorouting rules report
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Overview

This chapter briefly describes the layout editor and layout
database, then presents user interface features specific to using
PCBoards.

This chapter has the following sections:

Layout Editoron page 1-8liscusses configuring the PCBoards,
initializing the design, validating the design, libraries, and the
production output.

Layout Databasen page 1-@lescribes the layout database and
its functions.

The Layout Editor Windoven page 1-describes the layout
editor window and all of its components.

Selecting Objecten page 1-14liscusses the methods for
selecting objects.

Defining, Modifying, and Deleting Stylesn page 1-24
describes how to define, modify, and delete line, arc, text, trace,
and padstack styles.




1-2 Using the Layout Editor

Adding and Changing Object Attributes page 1-3@ells you
how to add or change object attributes for your particular design.

Using the Message Viewen page 1-38escribes the message
viewer functions and how you can respond to errors.

Using Design Rule Check (DRGN page 1-38ummarizes the
DRC function. DRC is discussed in detailGhapter
5,Preparing the Layout for Routing
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Layout Editor

The layout editor provides central control for all board layout
activities. PCBoards divides layout editor activities into five
areas:

» configuring the PCBoards environment

initializing and editing the design
- validating the design

- library editing of non-graphic definitions maintained in the
package, footprint, and padstack definitions

e producing manufacturing output

Configurin g the PCBoards
Environment

You can configure the PCBoards environment for both layout
objects and editor operation.

Layout object configuration items include object styles,
validation rules (e.qg., clearances), and drill symbols.

Editor operation configuration items include window control
commands (e.g., pan, zoom), editing functions (e.g., snap grid),
and database control functions (e.g., autosave interval).

The layout database maintains configuration preferences.

Initializin g and Editin g the
Design

The layout editor lets you define all aspects of the layout
including board outline, components, metal trace routing and
areafills, padstacks, solder and paste masks, board graphics, and
other manufacturing information. You do this by placing objects
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When you customize an object
instance, other objects of the
same type remain unchanged.

that are defined in library files or by using editor commands to
define new objects, such as traces, lines, and arcs.

When you place a layout object, it inherits attributes which you
may customize for that specific instance of the object. You do
the customization by using the layout editor’s full set of editing
features.

Validatin g the Design

The layout editor has three built-in functions to insure both
correctness and consistency of the layout:

» Design Rule Check (DRC)—verifies the layout adheres to
specified metal clearances and board outline constraints.

- Engineering Change Orders (ECO)—manages back-
annotation of layout changes to the schematic, and forward-
annotation of schematic changes to the layout.

» Netlist Comparison—checks for consistency between the
layout netlist output by the layout editor and the latest
version of the schematic netlist.

Librar y Editin g of Packa ge,
Footprint, and Padstack
Definitions

The layout editor provides facilities to create and edit the
component package and padstack definitions maintained in the
package and padstack libraries (Sémpter 9,Creating and
Editing Pin and Via PadstacksadChapter 11 Creating and
Editing PackaggsYou can also activate the footprint editor
(from the layout editor) to edit footprint definitions in the
footprint library (seeChapter 10 Creating and Editing

Footprinty. The definitions contained in these libraries are
available to any PCBoards layourt.
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When you create a layout, the layout editor saves a local copy To change existing layout local
all library definitions used. Thus, if you change a library definitions, you must deliberately
definition after using it to create layouts, those layouts are notapply new library definitions.
directly affected.

Producin g Manufacturin ¢
Output

The final result of any layout editor must be the necessary
deliverables to a manufacturer. The layout editor provides
commands to simply and quickly produce photoplot files, NC
drill files, checkplots, reports, and DXF files (S&kapter

14 Postprocessing
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Layout Database

The layout database is a self-contained repository for all
electrical and physical information describing a board layout. It
also contains user-defined configuration preferences for layout
construction and editor operation.

PCBoards updates the layout database as the design evolves,
including local copies of any related package, footprint, and
padstack definitions retrieved from the libraries.

The layout database is maintained as an ASCII fita (
extension), making it portable between computing platforms.



The Layout Editor Window 1-7

The Layout Editor
Window

When first activated, PCBoards automatically opens a layout

editor window.

Menu
Bar

Work Area—|

“|MicroSim PCBoards - [unnamedPCA1]

B Eile Edit Draw Yjew Configure Tools Library ‘Window Help == x|
nles(@| S| o[=(0] =] slalalala] N | Toolbar
llil [so0mil =] Q}l.Cnmpnnenl = @ftrace_s = |
................. | R—— |
DI’Op-Down
D Lol R Lists
................................ H
S RN SRS \—I Grid Markers
Al | _>|_'I
| [Z700.00, 110000 [ 7

\{ Cursor Coordinates\{ Current Status \{ Last Command

Figure 1-1 Layout Editor Window

From this layout editor window, you can open additional work
areas, each for a different layout database. Standard Microsoft
Window features—title bars, scroll bars, minimize buttons,

etc.—apply.

Menu Bar

You can access all PCBoards commands from the menu bar.

Many commands have keyboard shortcuts fgamendix A,

Using the Keyboard
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Toolbar Buttons

Toolbar buttons provide shortcuts for initiating common layout
and footprint editing activities. Choosing a toolbar button
initiates the same response as would selecting the corresponding

menu item.
Note The toolbar is The toolbar buttons shown below apply to both the layout editor
stationary and cannot be and the footprint editor except where noted.

docked to the sides of the Table 1-1 Toolbar Buttons

screen.
Button Equivalent Menu Item or Action
File/New
File/Open
File/Save
File/Print
[£] Edit/Cut
Edit/Copy
Edit/Paste
Edit/Undo
Edit/Redo
View/Redraw
View/In
View/Out
@] View/Area
Q View/Fit

Draw/Polyline

Draw/Arc

EijE
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Table 1-1 Toolbar Buttons (continued)

El Draw/Trace (layout editor)
|§| Draw/Via (layout editor), immediate pin As noted in the table, the [o]
placement (footprint editor) icon serves two separate
) _ functions. In the layout editor,
Edit/Attributes use it to add a via. In the footprint

editor, use it to add a pin to the
footprint definition.

Toolbar Drop-Down Lists

Drop-down lists provide shortcuts for setting current layout
properties and styles. To change the setting of an property or
style,select a value from the applicable drop-down list.

| | | {50mil Q)I Component 1| trace_8 = |

\{ Grid \{ Layer \{ Style
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Snap Grid in the Configure menu
defines the selections in the grid
drop-down list.

Clicking cycles the context
between single layers and layer
pairs, in the Layer drop-down list
(see Configuring Layerson

page 3-28

Clicking cycles the context
among types of styles in the
Style drop-down list. See
Defining, Modifying, and
Deleting Styleson page 1-24or
defining the styles shown in the
drop-down list.

Table 1-2 Toolbar Drop-down Lists

List

Use

Grid

Layer

Style

Sets the current grid spacing.

Sets the work area to a new board layer or
layer pair. This drop-down list changes
context depending on the focus of the
current task.

When in single layer mode, the displayed
value is the name of the current board
layer. Layers in the Configure menu
defines the name and properties of each
board layer in the drop-down list selection-
set.

When in layer pair mode, the displayed
value is the name of the current layer pair.
Layer Pairs in the Configure menu defines
the name and properties of each layer pair
in the drop-down list selection-set.

Sets the default properties of graphics
(lines and arcs), text, traces (layout editor),
vias, and pins (Footprint Editor) when
interactively placing or drawing them. This
drop-down list changes context depending
the current task. For instance, when using
Text from the Draw menu, the Style drop-
down list displays the name of the current
textstyle definition that will be applied to
each new instance of text.

The displayed value is the name of the
current style definition.
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Work Area

The work area is the display region used to create and edit either
the layout (layout editor) or component footprint (footprint
editor). At any given time, some portion of the layout or
footprint design is visible in the work area. The visible portion
can be moved by panning or resized by zooming.

Coordinate S ystem

As you position objects in the work area, PCBoards assigns Coordinates are displayed in the
them Cartesian coordinate values relative to the absolute origcurrent units of measure—either
(0,0). In a new layout work area, the layout editor indicates (0,(mils or millimeters—as defined
with a large plus sign and places it near the lower, left corner.under Options in the Tools

You cannotrelocate the absolute origin. menu.

Grid

The layout editor provides a grid to let you place objects
uniformly. The grid appears as a dot matrix within the work
area. You can configure the grid spacing, display, and snap
characteristics using Snap Grid from the Configure menu. As
with coordinate values, the layout editor displays the grid in the
current units of measure.

Status Bar

The status bar is located at the bottom of the window. It provides
information about the current layout activities including:

« XandY coordinates of the current cursor position
(displayed at far left)

« instructions (for example, when drawing graphic objects)

« the last executed command. You can repeat the last You can repeat the last
command by pressirigpacebar). command by pressing (Spacebar.
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Cursor St yles

The mouse pointer shape changes depending upon the function
being performed.

Table 1-3 Cursor Styles

Cursor Function
0 selecting menu or dialog items; objects in the
design
N drawing commands
A dragging selected objects in any direction; no
+ smart move behavior
N dragging trace vertex in any direction; no
b smart move behavior
N dragging segment in any direction; horizontal
“* smart move assistance
A dragging segment in any direction; vertical
s smart move assistance
4+ drawing or placement commands that include
object snap
+ drawing commands for graphic objects
= Autopan cursor. Displays in one of eight

directions, depending on direction of autopan:
horizontal, vertical, diagonal

Full-screen crosshair

When editing or moving objects, the layout editor displays a
full-screen crosshair at the reference point for positioning. You
have a choice of turning the crosshair on or off.
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To turn the full-screen crosshair on
1 From the Tools menu, select Options Shortcut:

Options ]|

— Interaction Preferences——————— [~ Units of Measure ——
" mil
Snap-to-pin T hreshaold: |15mil " mm

Fotation Increment: ISD Deg. [~ BestRep.

¥ FRutberbanding W Auto-complete CCT — Repaint
¥ Ornline DRC [ DRC Sound ;
. ’ " Fill
W Crosshair W Auto Metlist Check © Outline
I™ Optimize Fat: W Auto Loop Remowe
& One Pass
—Zoom FPan Delta———— = Formal

¥ Current Last

Scale: |2 Coarse: |25
Fi: [0 = Fine: [1

o

o

—Autopan—————— [~ Autozave
™ Enable ™ Enable
Sengitivity: I‘IDDD ms Every: |15 Mir.
_DK
Hot Zane: |1 Z ™ Save Settings Cancel I

2 Select Crosshair.
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You can deselect objects by:

clicking on a region away
from the selected object.

holding (< shift)Jdown and

clicking on the selected
object.

Selectin g Objects

PCBoards provides several methods for selecting objects to
perform a function. You can:

- select objects one at a time or in groups.

« use the selection filter to restrict certain types of objects
from the selection.

« use Find in the Edit menu to perforngaalified group-
select (find only objects that satisfy specified search
criteria).

Selectin g Objects One at a Time

To select one ob ject

Click on the object.

Selectin g Groups of Ob jects

To select multiple objects, you can use either of the following
techniques.

To drag an outline border

1 Click and hold the mouse button in a region of the work area
that is not on an object.

2 Drag the mouse to form a rectangle around the items of
interest.

3 Release the mouse button to select the items.
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To extend an existin g selection

+ (o> shift)-click on individual items to add them one at a
time.

« Draw an outline border around multiple objects, while

holding(«> Shift)Jdown.

Usin g the Selection Filter

Use the Selection Filter testrictthe kinds of objects that can
be selected.

To filter selections

1 From the Configure menu, select Selection Filter. Shortcut: (F5 )

Selection Filter

Include
Includ AIII

¥ Fins vl Text e
M Trace Segments ¥ Hales MI
W “ias [¥ Placement Center
W Areaflills ™ Logical Connections
™ Feepouts v Graphics ¢ Other I Enable
™ Auto-Extend Selection (A1) =
™ Limit ko Current Layer [Ct] _Cancel |

2 Select options in this dialog box by clicking in the box nex1.If you want only a few items

to the option. included:

If you select Placement Center, the machine placement
center becomes the reference point during interactive
movement of components.

1 Click Exclude All.

2 Click only those few items
you want included.
. . . If you want only a few items
Note An exception to this rule is if you select one or ex)izluded: y
more pins of a component and try to move them, )
the entire component moves and the pin you 1 Click Include Al

clicked on becomes the placement reference 2 Clear only those few items
point. you want excluded.

3 Select or clear the Auto-Extend check box.

With Auto-Extend Selection selected, the layout editor
selects the entire object even when you click only on a
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When filtering is enabled, only
selected objects are included in
a subsequent select operation.

constituent element of the object. Auto-Extend Selection
affects object selection as follows:

Selects an entire component when you click on a pin,
reference designator label, or component type name
label.

Selects an entire net when you click on a rat, trace
segment, via, or areafill.

Selects any entire object when you click on a displayed
attribute.

Using(Alt]-click to make selections momentarily
reverseghe current setting of Auto-Extend Selection as
follows:

With Auto-Extend Selection disabled,
(Alt]-click extends the selection as described earlier.

With Auto-Extend Selection selected, using
(Alt]-click selects only the constituent object which is
the focus of the action.

Select or clear Limit to Current Layer.

Limit to Current Layer constrains object selection to the
current layer. When disabled, you can select objects from
any visible layer.

Using(ctrl)-click to make selections momentarigverses
the current setting of Limit to Current Layer as follows:

When Limit to Current Layer is disabled,
(ctrl)-click selects objects from the current layer.

When Limit to Current Layer is selected, using
(ctrl)-click selects only the objects on any displayed
layer.

Enable the selection filter by clicking Enable.

Enable turns the selection filter function on and off. Using
Enable as an on/off switch allows you to maintain your filter
arrangement, but makes it effective only at appropriate
times.

Click OK.
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Usin g the Find Command

Using Find in the Edit menu allows you to select layout objects
whose attributes match a listed search criteria. You can narrow
the search by defining as many attribute name/value pairs as
needed. All conditions must be true for an object to be found.

To select ob jects usin g Find

1
2

From the Edit menu, select Find. Shortcut: (Ctrl)+Q]
Enter an attribute name.
. . e |NETT:LD:?TNI3 = |YEHS|” = Add
See the Index to locate specific attributes for specific
. Dielete
objects.
-
Enter an attribute value. i st ==

If Value is a text string, you can use wild cards to generalize
the search pattern. An asterisk (*) matches string fragments
of zero or more characters (e.g., a search on R* will find
both R1 and R22). A question mark (?) matches any single
character (e.g., a search on R? will find R1 but not R22).

If Value is a number, it must include units to find an exact
match.

Click Add to place the attribute name/value into the list box.

Repeat step® through4 for all the attribute name/value
pairs you want to narrow the search.

Choose:

« Select All to find the complete set of object instances
that satisfy the search criteria.

- Select Next to find the next object instance that satisfies
the search criteria.
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7 Select or clear Clear Current Selection.

If you selected an object(s) and it is highlighted, and you
define another set of attribute name/value pairs to select a
different object(s), enabling Clear Current Selection
deselects the first object(s) when the layout editor selects the
new object(s).

Disabling Clear Current Selection keeps all previously
selected objects selected.

8 Click OK to report the total number of objects satisfying the
search in the status bar at the bottom of the display.

To perform related searches b y modif ying
attributes used in the previous search

1 Select existing attribute name/value pairs.

2 Change their values.

3 Click Change.

To delete attribute name/value pairs

1 Select the attribute name/value pairs you want to delete.
2 Click Delete.

Using the Ke yboard

PCBoards provides keyboard shortcuts for many of the layout
editor commands. In this guide, many of them appear in the side
bar area for your convenience. For a complete list of keyboard
shortcuts, seéppendix A, Using the Keyboard
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Changing Views

You can assign the work area to any portion of the design by
panning, and you can change the size of the work area by
zooming in or out.

Pannin g

Panning moves the work area vertically or horizontally. There
are three methods for panning.

To Pan with the Scrollbar

1 Click onthe horizontal or vertical scrollbar, on either side of
the slider, to make a coarse (larger) movement.

2 Click on the up/down or right/left arrows to make a fine
(smaller) movement.

To Tailor the Scrollbar Movement

1 From the Tools menu, select Options.

2 Define the percentage of axis movement when clicking on
the scroll bar (on either side of the slider) by specifying a
Coarse Delta value in the Pan section.

3 Define the percentage of axis movement when clicking on
the up/down or right/left arrow keys (in the scroll bar) by
specifying a Fine Delta value in the Pan section.

To Pan to a New Centerpoint

From the View menu, select Pan-New Center. Shortcut:

2 Select the point within the work area you want at the center
of the display.

This makes the point you selected move to the center of the
screen.



1-20 Using the Layout Editor

To Autopan

1 Move the cursor to the work area border on the side to which
you would like to shift.

The cursor changes to a straight arrow.

Turn Autopanning on or off, and 2 Use Options in the Tools menu to configure Autopan
set the sensitivity and width of properties.

the hot zone by using Options in . . . .
the Tools menu. The default You can specify how far the visible portion shifts when you

setting is Off. trigger autopan, and the sensitivity and width of the hot zone
along the work area border.

Zoomin @

Reduce or enlarge objects in the work area using the commands
in the View menu.

Table 1-4 Zoom Commands

Zoom Command Function

or (Ctrl)+(1) In (View menu) Magnifies objects while maintaining
the position of the objects relative to the
work area centerpoint. Select Options
from the Tools menu and change the
Zoom Scale value to set the
magnification factor.

Area (View menu) Magnifies objects using an outline
or (CtriJ+(A) border. The layout editor positions the
centerpoint of the outline border in the
center of the screen.
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Table 1-4 Zoom Commands (continued)

Out (View menu) Reduces object size while maintaining or (Ctrl+0)
the position of the objects relative to the
work area centerpoint. Select Options
from the Tools menu and change the
Zoom Scale value to set the reduction
factor.

Fit (View menu) Adjusts the size of all objects so that or (Ctrl)+(N)
the entire layout is visible in the work
area. Select Options from the Tools
menu and change the Zoom Fit value to
control the scale of the work area.

Previous (View Incrementally steps back through the Ctrl)+(u)
menu) previous zoom states (up to twenty).

To zoom the displa y

Select the zoom command of your choice from the View menu,
toolbar button, or shortcut keys.

To magnify an object or area

Drag an outline border around the object (or area) you want
magnified.

Redrawin g the Displa y

You have control of the way the layout editor displays solid
objects (solid or outline) and whether it redraws layers randomly
or in a bottom-to-top sequence.

To redraw the displa y
Select Redraw from the View menu. Shortcut: or (Cir)+(L)

To set redraw options

1 From the Tools menu, select Options. Shortcut:
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Options I
— Interaction Preferences ————————— [~ Units of Measure——
i+ il
Snap-to-pin Threshaold: I‘I Brnil © mm

Rotation Increment: IElD Deg. I” BestRep.

[+ Rubberbanding [+ Auto-complete CCT — Repaint
¥ Orline DRC [ DRC Sound = Fi
. . = Fill
¥ Crosshair ¥ fute Metlist Check  Outine
™ Optimize Fat: W Auto Loop Remove
& One Pass
—Zoom——— | PanDelta—————— £ Formal
Scale: |2 Coarse: |25 % ¥ Current Last
Fit [30 | = Fire: [1 %

—hutopan——————————— [ Autozave
™ Ernable ™ Enable
Senzitivity: |1DUD ms EVEL‘:‘-|15 in.
_DK

Hot Zare: |1 = ™ Sawve Settings Cancel I

Choose (in the Repaint frame):

- Fill to display solid objects such as traces, areafills, and

pins in solid colors, with their actual dimensions.
« Outline to display solid objects as an outline.

Though Outline reduces redraw time of a large layout,

it does not depict trace width. This feature is most useful

for preparing check or pen plots.
Choose:

« One Pass to redraw objects in the order it reads them
from the layout database.

Though One Pass reduces redraw time of a large layout,

it gives no assurance that objects on one layer are
consistently redrawn before objects on other layers.

« Formal to redraw the display sequentially from the
bottom-most to the top-most layer.

Select or clear Current Last.

Selecting Current Last causes the layout editor to redraw the

current layer (shown in the Layers drop-down list) last.
Click OK to exit.
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Note When combined, One Pass and Current Last
provide the recommended compromise between
performance and aesthetics.
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If you change the properties of a
style after you add objects, only
subsequent objects you add
inherit the modified properties.
The objects you previously
added retain the original style
definition. To change those
objects, you must intentionally
select and edit their attributes.

Configure Line & Arc Styles [ <]

wiiclth: [1 0l Add

LChange
LDelete

5]
Cancel

Definin g, Modif ying, and
Deletin g Styles

PCBoards comes standard with default styles for line and arc,
text, trace, and via object types. However, it also provides the
option to create your own styles, and to change any of the default
styles.

The Style drop-down list in the toolbar displays the style
currentlyin effect for the object type you selected. Clicking the
drop-down list arrow provides a list of styles from which you
can select a different style to become current. As you add objects
to the layout, properties of the current style are applied to the
objects.

The following sections demonstrate how to define new styles,
modify existing styles for lines and arcs, text, traces and vias;
and how to delete them.

Line and Arc St yles

To Define or Modif y

1 Pointto Styles in the Configure menu and select Lines and
Arcs.

2 Inthe Styles text box, type the name of the line/arc style or
select a name from the list.

3 In the Width text box, enter a dimension.

Width defines the line or arc width. The formatisth
value [units ].

4  Add or modify the definition by:
« clicking the Add button to add a new style.
- clicking the Change button to modify an existing style

When exiting, the definition in the Styles text box becomes the
current style for lines and arcs.
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To Delete

1 Point to Styles in the Configure menu and select Lines and
Arcs.

2 Inthe Styles text box, type the name of the line/arc style or
select a name from the list.

3 Click Delete.

Text Styles

To Define or Modif y
1 Pointto Styles in the Configure menu and select Text.  Shortcut:
2 Inthe Styles text box, type the name of the text style or

select a name from the list.

Configure Text Style

3 Inthe Height text box, enter a dimension.

Height: [E0mil Add

Angle: ID Change I
Wweight: IBm\I Delete I

Height defines the rise of the text character. The format is
height value  [units ].

Justification

4 In the Angle text box, enter a dimension. (ol
Angle defines the amount of rotation in a counterclockwise e T

direction. The format iangle in degrees
5 In the Weight text box, enter a dimension.

Weight defines width of the lines that form the text
characters. The format igight [units ].

6 Set the justification property by clicking the button that
reflects the desired justification.

Justification defines the point of referencejustification
point, for the box that bounds the text string in terms of
vertical position (top/middle baseline/bottom) and
horizontal position (left/center/right).

When placing or moving text, the justification point defines
the point at which the text rectangle repositions to the grid
(if enabled).

7 Add or modify the definition by:
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» clicking Add to add a new style
- clicking Change to modify an existing style

When exiting, the definition in the Styles text box becomes the
current style for text.

To Delete
1 Point to Styles in the Configure menu and select Text.

2 In the Styles text box, type the name of the text style or
select a name from the list.

3 Click Delete.
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Trace Styles

To Define or Modif y
1 Pointto Styles in the Configure menu and select Trace. Shortcut:

2 Inthe Styles text box, type the name of the trace style or
select a name from the list.

Styles

Safieith: | Smil

DRC: {8mil

3 Inthe Trace Width text box, enter a dimension

[<]
Add
Lhargs
Delete

Trace Width defines the trace thickness. The format is
width value  [units ].

ind-027-038-012
thd-031-025
nd-036-021
ind-036-026
ind-036-031

4 In the DRC text box, enter a dimension.

DRC defines the required clearance between the trace anu
other layout objects. The formatdearance
value [units ].

5 Choose a padstack definition by:

« selecting Padstacks from the Configure menu where Note Only round padstacks
you define padstacks suitable for vias are listed.

» selecting Load Padstacks from the Library menu where
you import padstack definitions

Note The Via Padstack property dictates the padstack
definition that the layout editor applies when the
trace routes between layers.

6 Add or modify the definition by:
« clicking the Add button to add a new style
- clicking the Change button to modify an existing style

When exiting, the definition in the Styles text box becomes the
current style for traces.
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Note

If a trace doesn’t have a NETTRACE _WIDTH
attribute, the current trace style determines the
width. If a net does’t have a NET _CLEARANCE
attribute, the current style determines clearances
assigned to trace segments as they are drawn.
However, DRC flags any trace width less than the
manufacturing minimum trace width and any
electrical object closer than the manufacturing
minimum copper clearance to a trace segment.
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To Delete
1 Point to Styles from the Configure menu and select Trace.

2 Inthe Styles text box, type the name of the trace style or
select a name from the list.

3 Click the Delete button.

Padstack St yles

SeeChapter 9 Creating and Editing Pin and Via Padstacks
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B or 7

Name

Value

TYPE_NAME
FOOTPRINT
COMP_LAYER
COMP_ANGLE

COMP_X
COMP_Y
FIXED

|REFDES =

= ALDI701/AL
= DIPg

= Component
=0

= 1300mit

= 600mil
= NO

Display.

3

Ix ) \;
slle 5 g
8 R &

Addin g and Chan ging
Object Attributes

Objects have attributes that, when placed in the layout, are
initialized with values based on current styles (e.g., line width)
and library file definitions (e.g., footprint). After you place an
object, you can update its attributes.

For example, a component pin has a PIN_PADSTACK attribute

whose value is the name of its assigned padstack definition. You
can change the padstack assignment by changing the value of
the attribute to a different padstack name.

You can also add your own (user-defined) and special system
attributes (e.g. Net_Fixed, Net_Clearance).

Addin g Attributes

To add attributes
1 Select the object in the layout.

2 From the Edit menu, select Attributes.
3 Click New.

New Attribute | ]

M ame: || oK I
Walue: I Cancel |

In the Name text box, type an attribute name.

In the Value text box, type a value.

Click OK to exit the New Attributes dialog box.

Repeat steps through6 for each attribute you want to add.
Click OK to exit the Attributes dialog box.

0o N o o1 b
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Changing Attribute Values

To modif y attributes for a sin gle object

D o1~ WDN P

been changed.

7 Click OK.

Select the object for which you want to change attributes.
From the Edit menu, select Attributes.

Select the name of the attribute to be modified.

In the Value text box, type in a new value.

Click Change.

Repeat step3 through5 until all relevant attributes have

Changing the Displa y

Parameters of Attributes

Some attributes have values which can be displayed in the work
area. For example, component instance has a REFDES attribute
which defines a unique identifier.

To modif y displa y parameters

1 From the Edit menu, select Attributes.

2 Choose an attribute.

3 Click the Display button.

Attribute: REFDES

P

Height:

Styles

Assign to Layer |

Angle: |90

Weight: | 5mil

olele)
(e Cl el
oo

62.5mil [TEXT_STD

Clear from Layell

Cancel I

4 In the Layer list box, select a layer.

Note The Display button is
disabled if the chosen
attribute cannot be displayed.
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5 Set the text display parameters in the Parameters section by
either selecting a text style in the Styles list, entering custom
values in the Height, Angle, Weight, and Justification
controls, or a combination of both.

6 Choose:

- Assign to Layer to assign the current text properties to
the current layer selection.

« Clear from Layer to void the text parameter controls and
indicate the attribute is not to be visible on the currently
selected layer.

7 Repeat steps throught for each layer affected.
Click OK to return to the Attributes dialog box.
Click OK to exit.
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Using the Messa ge
Viewer

Occasionally while editing the layout, PCBoards displays the
Message Viewer with text describing status, warnings, errors, or
fatal errors. For example, warnings and error messages
occurring during netlist read-in appear in the Message Viewer.

= MicroSim Message Viewer - CAMSIMX{SAMPLE1 [-]~]
File Edit View Tools Window Help

EREOEEE
Seveilty Origin Tirme: Message Tent

# ERROR FCPoands T1:2500

# ERROR PCRaands 11:35a00 Ewsry componsnt needs a footprint. The following eomps don't haws on.

# ERROR PCRaands 11:35a00 From Schamaties, you nesd 10 sslset 3 symbol for one of thess pans,

# ERROR PCRaands 11:35a00 wlisk on the symbol sdior ion 1 st i, sslset Packaging/Edi,

# ERROR PCRaands 11:35a00 add a Packags Type (cormssponding 10 a footprint nare) and define a pincut

# ERROR PCRaands 11:35a00 RLROS

# ERROR PCRaands 11:35a00

# ERROR PCRaands 11:35a00

% ERROR PCRoands 11:28a0 The fallwing footprints are not in the configured footprint librarks.

# ERROR PGRoads 11:2880 Inwoke LibranyEdit Footprint and create them, then retry netlist readin

# ERROR PGRoads 11:2880 HDR26

# ERROR PGRoads 11:2880

# ERROR PGRoads 11:2880

# ERROR PGRoads 11:2880 The follwing packages were nat in the canfigured librares

# ERROR PGRoads 11:2880 They can be gensrated autamatially when all mising footprints have been defined
# ERROR PGRoads 11:2880 RLROS

# ERROA PGRoads 11:2880 o
17 Messages: 17 Errar, 0\Waming, 0 Info

Using Online Help

The Message Viewer has an online help feature that allows you
to view a help message directly relating to the currently selected

message.

. .. You can also view a context-
To view a context-sensitive help messa ge sensitive help message by:
1 Inthe Message Viewer window, select the message. 1 Right-clicking the message

2 PressFil. line to display a drop-down

menu.
2 Clicking Help On.
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Locatin g the Source of a
Message

A message displayed in the Message Viewer contains a
hypertext link that points to the source of the message. This
allows you to go to the location in the design that caused the
message to be generated.

To locate the source of a messa ge
You can also locate the source
by:
1 Right-clicking the message

line to display a drop-down
menu.

Double-click the message in the Message Viewer window.

Understandin g the Indicated
Severity

Each message is preceded kt# anarker. The color of the
marker indicates the severity of the message.

2 Clicking Find In Design.

Table 1-5 Indicated Severity

Color Indication

ue informational message; no user action is require
bl f t I t d
yellow  warning message; may require user action

red error message; indicates non-fatal errors (e.g., syntax
errors) that prevent the program from producing
intended results

black fatal error message; indicates a non-recoverable error
condition

Additional Information

By default, the Message Viewer displays the first line of each
message. If a message includes more than one line, the Message
Viewer displays a plus sign within the severity marker

preceding the line. The More Info toolbar icon is also active.
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To view additional information about a messa  ge

1 Click the plus sign in the line of text. Or use the icon in the
. Ibar.

2 Click OK. toolbar
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Another wa y to view additional information is
1 Right-click the message line to display a drop-down menu.

2 Click Additional Info to display the Additional Info dialog
box.

Closin g the Messa ge Viewer

To close the Message Viewer do one of the following:
- from the File menu, select Exit

« double-click the Control-menu box in the upper left corner
of the Message Viewer window
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Using Design Rule
Check (DRC)

The electrical integrity of a design can be checked at any time
using Design Rules Check (DRC) function. The DRC scans the
design for:

« short circuits

« clearance violations between two electrical objects (trace
segments, pins, vias, areafills), and between an electrical
object and a hole or text

- signal keepout violations—trace segments, vias, and
areafills that are totally or partially inside

« signal keepin violations—trace segments, vias, and areafills
that are totally or partially outside

- trace width violations

As violations are detected, PCBoards displays informative
messages in the status bar and an ‘X’ at the location where the
violation is detected. Later, violation messages can be browsed
and corrected.

SeeUsing Design Rule Check (DR®h page 5-16or a
detailed explanation of DRC.




Startin g a New Layout

Overview

This chapter presents the basic steps and techniques required to
create a board layout using the layout editor.

Topics covered are:

Starting the Layout Editasn page 2-8lescribes the various
methods for starting the layout editor.

Starting a New Layoubn page 2-4liscusses various ways to
begin a new layout.

Saving Your Layout Automaticallgn page 2-1@xplains how
you can have PCBoards automatically save your layout.

Figure 2-1 shows the PCB design flow when using PCBoards
with MicroSim Schematics.
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Add layout rules to schematic )

package & footprint definitions

/ Create missing component )

Read schematic netlist

Draw or import a DXF
PCB outline & signal keepin

oG

component changes

Place components

\_/

net changes

Route traces

Verify design integrity
(Design Rules Check — DRC)

Verify layout
consistency

e a e aala

and schematic
(apply ECOs)

Produce fabrication artwork
& documentation

L LS

Figure 2-1 PCB Design Flow Using PCBoards with Schematics
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Startin g the Layout
Editor

When you activate PCBoards, it opens a layout editor window.
The various methods by which to start PCBoards are described
below:

From within Schematics

Select Run PCBoards from the Tools menu. Note If Schematics is not yet
configured for PCBoards
Stand-alone (menu selection reads Tools/

Run Layout Editor), do so by

1 On the Task bar, click Start. selecting Configure Layout

2 Point to Programs. Editor from the Tools menu,
3 Point to your MicroSim program entry. ?:I/ch)vsv? the dialog controls as
4

Select MicroSim PCBoards. Table 2-1 Configure Layout

Editor Commands in

Schematics
Openin g Additional La youts Command_ Setting
Layout Netlist PCBoards

After you open a PCBoards layout (layout database), you can netiist Eile Extension nif
open additional layouts by selecting the Open or New option

. ECO File Extension .bco
from the File menu.
. . Layout Editor pcboards
Note PCBoards does not support multiple windows for Command Line

one layout.

Close an active layout editor window by selecting the Close
option from the Window menu.
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Startin g a New Layout

There are several ways to begin a layout. You can:

load a netlist (MicroSim Schematics or PADS-compatible)
into a default layout

load a netlist (MicroSim Schematics or PADS-compatible)
into a structured layout (template concept)

modify an existing layout and rename it

place components and connections interactively (on-the-
fly)

Loadin g a Netlist

Netlist files contain a collection of component and connectivity
declarations, and provide a convenient method for loading the
layout. The netlists that PCBoards allows for input are as
follows:

MicroSim Schematics netlishf extension)—describes
the parts and connectivity as defined inftimctionaldesign
created in Schematics. This file initializes component
placement and connections in PCBoards.

PADS netlist (pad extension)—describes the parts and
connectivity of a design in the PADS-compatible format
generated by many external schematic capture and layout
programs. This file initializes component placement and
connections in PCBoards.

Reading in a PADS netlist uses MicroSim’s PADS mapping
files (pads.ymp andpads.ypk ). The pads.ymp file relates
PADS component names to MicroSim library package and
footprint names. Theads.ypk file relates PADS decal
names to MicroSim footprint names.
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Importin g a Netlist from MicroSim Schematics

The simplest way to begin a layout is to load the components
and connections specified in a MicroSim Schematics design into
a two-layer board design (PCBoards default).

To prepare and generate a netlist from
Schematics

Prepare the drawing for layout in Schematics (refer to the
MicroSim Schematics User’s Gu)de

In the schematics editor:

1 Define layout rules on components (location and rotation
attributes) where desired.

2 Define layout rules on nets (trace width and clearance
attributes).

3 From the Tools menu, package the schematic by selectiniNote If you are importing a

the Package command. Schematics netlist and you
add symbols after initializing
the layout, you can repackage
PCBoards loads the netlist into the layout. It positions thosonly the new symbols:
components with location and rotation attributes defined ir1
Schematics into the layout accordingly. It places
components lacking location or rotation definition in a
matrix for easy identification and selection. It also displays2
logical connections (rats).

4 From the Tools menu, select Run PCBoards.

From the Tools menu, select
Package.

In the Package dialog box,
select Only Unpackaged in
the Set Values for frame.
If your netlist readin is error-free, you can now define the board

(seeChapter 3 Defining the Circuit Boary If you encounter

footprint errors, se&lsing Interactive Netlist Readon

page 2-6
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To load an existin g Schematics netlist from
PCBoards

1 From the File menu in PCBoards, point to Netlist and select
Load.

PCBoards loads the components into the layout. It positions
those components with location and rotation attributes defined
in Schematics into the layout accordingly. It places components
lacking location or rotation definition in a matrix for easy
identification and selection. It also displays logical connections
(rats).

If your netlist readin is error-free, you can now define the board

(seeChapter 3,Defining the Circuit Boarl If you encounter
footprint errors, seélsing Interactive Netlist Readon

page 2-6

Importin g a PADS format netlist

You can also load PADS-compatible netlists produced by
external board layout packages or schematic capture programs
into PCBoards.

To import a PADS format netlist

1 From the File menu, point to Netlist and select Import
PADS.

If your netlist readin is error-free, you can now define the board

(seeChapter 3 Defining the Circuit Boar)l If you encounter
footprint errors, seélsing Interactive Netlist Readon

page 2-6

Using Interactive Netlist Readin

Interactive Netlist Readin guides you through solving footprint
errors so you have a working layout on the first attempt at
reading in the netlist.

If footprint errors are encountered when you are loading or
importing a netlist, Interactive Netlist Readin logs the errors to
the Message Viewer and then takes action (based on specific
errors) to complete reading in the netlist. The result is a layout
that you can use to correct the errors.
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Typical footprint errors and the actions Interactive Netlist
Readin takes are listed below:

Table 2-2  Typical Netlist Footprint Errors

The Interactive Netlist

If you get this error... Readin does this. .

And you do this...

Package name not found in  Creates a new package definition Accept the new definition or
Package library; footprint not based on the existing footprint browse for a different one.
specified; package name definition.

matches an existing footprint

definition.

Package name not found in "Creates a temporary package andBrowse for an existing valid

Package library; footprint footprint definition using the footprint or create a new one.
name not found in Footprint  package and footprint names.

library.

Package name not found in  *Creates a temporary package andBrowse for an existing valid
Package library; footprint not footprint definition using the footprint or create a new one.
specified. package name.

Package found in Package " Uses the first footprint assigned Accept the default footprint or
library; Footprint name not in the package definition that existsbrowse for a different one.
found in Footprint library. in the Footprint library.

Package found in Package  **Uses the first footprint assigned Accept the default footprint or
library; Footprint found in in the package definition that existsbrowse for a different one.
Footprint library; Footprint in the Footprint library.

not listed as a valid alternate

for specified package.

*. Temporary package and footprint definitions are synthesized by the system to complete the netlist readin. You must
choose the correct definitions to replace these temporary assignments.

**_1f no footprints assigned in the package can be found in the Footprint library, a temporary package and footprint are
created. You can browse for an existing valid footprint or create a new one.
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To use Interactive Netlist Readin

1 Activate the Message Viewer.

5 File Edt View Tools Window Help =18] x|

“|o[o][@ s[5] 2|

[oign [T [ MessageTeut
WARNING ~ PCBoards  10:36AM  Footprintused is not listed for this package: component 7407, footprint abc
# ERROR PCBoards ~ 10:36AM  Cannotfind specified footprint abc.
WARNING ~ PCBoards  10:36AM  Footprintused is not listed for this package: component 7407, footprint 123
# ERROR PCBoards  10:36AM  Footprintfor package 'COIP24X! is not assigned; matching footprint name exists.
# ERROR PCBoards  10:36AM  Cannotfind specified footprint: ettal
# ERROR PCBoards  10:36AM  Cannotfind specified footprint etta?
# ERROR PCBoards  10:36AM  Cannotfind specified footprint ever.
# ERROR PCBoards  10:36AM  Footprintfor package 'newPka'is not assigned
& ERROR PCBoards  10:36AM  No pin match found in packace deffor 'abc pin 12'in netlist *net, NN_0008 {in File Ng
& ERROR PCBoards  10:36AM  No pin match found in package deffor ‘abe pin 9' in netlist *net NN_0008 {in File Ne
# ERROR PCBoards  10:36AM  Single pin netfound during file readin: *net NN_0008 {in File Netlist Load}

11 Messages: 9 Ear, 2Waming, 0 Info

N

2 Double-click on the error that you want to correct.

Interactive Netlist Readin presents a dialog box, based on
the specific error, explaining the problem and the options
for resolving the problem.

3 Make choices and follow the instructions given for each
error.

4 Repeat steps through3 until all errors are resolved.

If you are using the netlist from Schematics as input to
PCBoards, any changes or substitutions made during the netlist
readin process are recorded as engineering changes for back
annotation to the schematiodp file). SeeWorking with

Backward ECO®n page 12-4

If the netlist was imported from a PADS format, you can choose
to have Interactive Netlist Readin update the PAD®

mapping file. By updating themp file, fewer problems will be
encountered when reading in similar netlists in the future.




Starting a New Layout

2-9

Modif ying an Existin g Layout
If you have an existing design that is close in structure and
design to the new layout you need to create, you may want to
modify the existing design and rename it.
To modif y and rename an existin g design
1 Open the existing design you want to modify:
a From the File menu, select the Open option.
b Select the file name.
2 Save the layout using a new name:
a From the File menu, select the Save As command.
b Type in a new name.
c Click Save
Modify the structure and content as needed.

Save the layout.

Creatin g a Layout On-the-Fl y

If a schematic netlist is not available, you can design a board
layout from scratch. The following chapters lead you through
defining the board, placing and arranging components and

connections, routing, and generating output files and reports.
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Shortcut:

Saving Your La yout
Automaticall vy

It is a good idea to save your layout frequently as the design
progresses. You can have PCBoards automatically save it for
you at an interval you specify.

When PCBoards saves the layout, it saves it to a file named
layoutname.  pcv . When you open a layout, PCBoards searches
for a.pcv file having the selected layout name. If it detects that
a.pcv file was automatically saved with a more recent date than
the manually saved version, it asks you if you want to open the
.pcv version.

To automaticall y save your la yout

1 From the Tools menu, select Options.

Options I
— Interaction Preferences————————— [~ Units of Measure ——
i+ il
Snhap-to-pin Threshald: I‘I Brnil = mm
Fiotation Increment: ISD Deg. [~ BestFRep.
[+ Rubberbanding [+ Auto-complete CCT — Repaint
¥ Online DRC I DRC Sound ’
. ) i+ Fill
¥ Crosshair ¥ fute Metlist Check  Outine
™ Optimize Fat: W Auto Loop Remove
& Orne Pazs
—Zoom——— PanDelta——— " Formal
Scale: |2 Coarse: |25 % ¥ Current Last
Fit [0 | % Fire: [1 %

—hutopan————————— [ Autozave
™ Ernable ™ Enable
S enitivity: |1DDD ms EVE'}'1|15 Mir.
_DK

Hot Zane: |1 x ™ Save Settings Cancel I

2 Inthe Every: Min. text box, enter a time interval.

3 Select the Enable check box to turn the automatic save
function on.
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Hints and Tips

You can load any circuit diagram drawn in MicroSim
Schematics into PCBoards. If the corresponding package
and footprint definitions are not available for each symbol,
Interactive Netlist Readin will assist you in solving the
problems.

To generate a netlist from Schematics for a layout system
other than PCBoards, click on Configure Layout Editor

from the Tools menu and select the appropriate file format.

Then click on Create Layout Netlist from the Tools menu.

You can import netlists from other schematic capture
programs if they are in the PADS format. To load a PADS
netlist, in PCBoards point to Netlist from the File menu and
select Import PADS.
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Overview

This chapter gives you procedures for defining the circuit board
in preparation for placing components by loading a netlist, or by
doing it on-the-fly.

This chapter has the following sections:

Setting the Unit of Measuimn page 3-8lescribes how to set the
unit of measure to mils or mm.

Setting Style®n page 3-4lescribes how to define and modify
line, arc, text, trace, and padstack styles as part of board
definition.

Defining Gridson page 3-@liscusses grid spacing and other
options, as well as turning the Snap function on and off.

Graphic Object®n page 3-®xplains the various drawing
objects available to you, and how to use them.

Text Objecton page 3-1éxplains how to add text as an object
onto layers.
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Creating the Board Outlinen page 3-1@escribes how to draw
a board outline.

Adding Holeson page 3-24liscusses what a hole is in
PCBoards and how to place them.

Configuring Layersn page 3-2@liscusses PCBoards layers
and how to configure them for your design.

Changing the Layer Displagn page 3-4tescribes how you
can change the layer display to see only the specific layers you
want.

Hints and Tipson page 3-48ives you suggestions concerning
material covered in this chapter.
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Settin g the Unit of
Measure

To set the unit of measure

1 From the Tools menu, select Options. Shortcut:
Options K]
— Interaction Preferences——————— [~ Units of Measure ——
" mil
Snap-to-pin T hreshaold: |15mil . 2:1-,

Raotation |ncrement; ISD Deq. ™ BestRep.

¥ FRutberbanding W Auto-complete CCT — Repaint
¥ Online DRC [ DRC Sound ;
. ) " Fill
W Crosshair W Auto Metlist Check © Outline
I™ Optimize Fat: W Auto Loop Remowe
& One Pass
—Zoom FPan Delta———— = Formal
Scale: |2 Coarse: |25 % ¥ Current Last
Fit: [a0 | = Fine: [1 %
—Autopan—————— [~ Autozave
™ Enable ™ Enable
Sensitivity: I‘IDDD ms Every: |15 Hin.
_DK
Irlafl i I‘I = ™ Save Settings T I

2 Click either the mil or mm option button:
- mil sets the unit of measure to thousandths of an inch
« mm sets the unit of measure to millimeters

3 Select or clear Best Rep.

Best Rep. displays numeric values in units showing the least
number of decimal places.

4  Click OK to exit.
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Styles
ine_10 wiicth: [10mil Add
LChange
Delete
Cancel
Shortcut:
Configure Text Style E

Height: [E0mil Add

Angle: ID LChange I
‘wheight: |Smil LDielete I

Justification
o
sl
.28 Cancel I

Settin g Styles

Line and Arc St yles

To Define or Modif y

1 Point to Styles from the Configure menu and select Lines
and Arcs.

2 Inthe Styles text box, type the name of the line/arc style or
select a name from the list.

3 In the Width text box, enter a width value.

Width defines the line or arc thickness. The formatds
value [ units 1] .

4 Add or modify the definition by:
« clicking the Add button to add a new style
- clicking the Change button to modify an existing style

When exiting, the definition in the Styles text box becomes the
current style for lines and arcs.

Text Styles

To Define or Modif y
1 Point to Styles from the Configure menu and select Text.

2 Inthe Styles text box or select a name from the list, type the
name of the text style.

3 In the Height text box, enter a height for the text.

Height defines the rise of the text character. The format is
<height value> [ units 1.

4 In the Angle text box, enter an angle.
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Angle defines the amount of rotation in a counterclockwise
direction. The format iangle in degrees

5 In the Weight text box, enter a weight.

Weight defines line thickness. The format is
weight [ units ].

6 Set the justification property by clicking on the option
button that reflects the desired justification.

Justification defines the point of referencejustification
point, for the box that bounds the text string in terms of
vertical position (top/middle baseline/bottom) and
horizontal position (left/center/right). When placing or
moving text, the justification point defines the point at
which the text rectangle repositions to the snap grid (if
enabled).

7 Add or modify the definition by:
» clicking the Add button to add a new style
« clicking the Change button to modify an existing style

When exiting, the definition in the Styles text box becomes the
current style for text.
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Snap grid dimensions are
displayed in the current units of
measure.

Shortcut:

Definin g Grids

A grid is available so you can place objects uniformly. It
appears as a dot matrix within the work area. You can control the
grid spacing, display, and snap characteristics.

Settin g the Spacin g

To set the spacin g for the grid

1 From the Configure menu, select Snap Grid.

Snap Grid

Grid Spacing

Add

Change

(gronge ]

% Snap

=R ERL

2 From the Grid Spacing selection list, select a value.
Grid Spacing defines the current grid spacing value and
units.

To add a new value

If the value you want to use isn't in the selection list:

1 Inthe Grid Spacing text box, type a value and units.

2 Click the Add button.
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To chan ge an existin g value

If you want to change a value in the selection list without adding
to the list:

1

2
3
4

From the selection list, select the value.

In the Grid Spacing text box, type a value and units.
Click the Change button.

Click the OK button.

Turnin g On the Snap Grid

To turn the snap grid on

1 Select the Snap check box.

When exiting the dialog box, the
Grid Spacing value becomes the
current grid spacing when Snap
is enabled.

Enabling the snhap grid causes objects subsequently placed in the
work area to be positioned on the nearest grid point.

When Snap is cleared, the snap grid is ignored.

To set the Ob ject Placement point

If Snap is selected, an object is placed on the grid point
according to the status of the Placement Center option in the

Selection Filter.

1 From the Configure menu, select Selection Filter.

2 Select or clear Placement Center.

Selecting the Placement Center check box, positions the
object by placing the Machine Placement Center on the gri

point.

Clearing Placement Center positions the object according 1

the point where you selected it.

Shortcut:

Selection Filter

=
&

Include Al
Exclude &l

[+ Enable

race Segments

RITIRIRIA

[
¥
¥
7
7
¥

P ]
g3 37

1eafills
eepouts

AutoErtend Selection [Al)
Limit ta Current Laer [Cr)

min
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Displaying the Grid

You can display the grid with or without the snap function
enabled.

To displa y the grid
1 Select Display.

Display, when selected, enables display of the grid during
layout activities. When cleared, the grid is not visible, even
if the snap function is enabled.
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Graphic Ob jects

In PCBoards you can place graphical objects—arcs, circles,
lines, and rectangles—on all graphic layers except the
[DrillSsymbol], [DRC], and [Ratsnest] layers.

Arc

Arc from the Draw menu lets you draw an arc and define the
centerpoint, radius, startpoint, and endpoint.

To draw an arc
From the Draw menu, select Arc.

Click on a centerpoint position for the arc.

1
2
3

Establish the radius and startpoint:

a

Move the cursor away from the centerpoint, the distance
of the desired radius.

A vector extends from the centerpoint through the
cursor.

Click to establish the radius and startpoint.

A circle (arc perimeter) is displayed as established by
the radius.

To undo this step, prese-Bksp).

Establish the endpoint.

a

b

Move the cursor counter-clockwise to create the desired
arc angle.

The circle disappears and an arc the length of cursor
movement replaces it.

Click to establish the endpoint (arc angle).

Repeat stepd through4 to place additional arcs.

Click-right to end draw mode.
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After placing an arc(s) you can change the line width (see
Adding and Changing Object Attributes page 1-30

Circle

Circle from the Draw menu lets you draw a circle and define the
centerpoint and radius.

To draw a circle
1 From the Draw menu, select Circle.
2 Click on a centerpoint.
3 Move the cursor the distance of the desired radius.
A circle expands as you move away from the centerpoint.
4  Click to establish the radius.
5 Repeat stepd through4 to place additional circles.
6 Click-right to end draw mode.

After placing a circle(s) you can change the line width (see
Adding and Changing Object Attributes page 1-30

Line
Line from the Draw menu lets you draw a line and define the
startpoint and endpoint.
To draw a line
1 From the Draw menu, select Line.
2 Click on the startpoint position.
3 Move the cursor the desired length of the line.
A rubberband line appears from the startpoint to the cursor.
4  Click to establish the endpoint.

Repeat step® through4 to place additional lines.
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6 Click-right to end draw mode.

After placing a line(s) you can change the line width (see
Adding and Changing Object Attributes page 1-30D

Polyline

Polyline in the Draw menu lets you draw a joined multi-segment
line and define the segment startpoint and endpoint.

To draw a pol yline
1 From the Draw menu, select Polyline.
2 Click on the startpoint position.
3 Move the cursor the desired length of the first line segment.
A rubberband line appears.

4  Click to establish the vertex (endpoint of the first segment
and startpoint of the second segment).

5 Repeat stepd through4 to place additional joined line
segments.

6 Click-right to end draw mode.

Note  Pressing incrementally deletes the line
segments in reverse placement order.

After placing a polyline(s) you can change the line width (see
Adding and Changing Object Attributes page 1-3))
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Rectangle

Rectangle from the Draw menu lets you draw a rectangle and
define the startpoint and endpoint.

To draw a rectan gle
1 From the Draw menu, select Rectangle.
2 Click on the first vertex (startpoint) position.

3 Move the cursor diagonally from the startpoint to the
terminating vertex (endpoint) position.

A rubberband box appears.
4  Click to establish the endpoint.
5 Repeat stepd through4 to place additional rectangles.
6 Click-right to end draw mode.

Note Rectangles are treated as four individual line
segments.

After placing a rectangle(s) you can change the line width of all
four lines individually, or as a group if you group select them
(seeAdding and Changing Object Attributes page 1-3p

More Graphics

More Graphics from the Draw menu provides alternate methods
of defining and drawing arcs, lines, and rectangles.

Arc-Thru 3 points

Arc-Thru 3 Points lets you draw an arc by defining a startpoint,
an endpoint, and a point on the arc to define its curvature.

To draw an Arc-Thru 3 Points

1 Pointto More Graphics from the Draw menu and select Arc-
Thru 3 Points.
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2 Draw the arc startpoint and endpoint.

a Click on the startpoint.

b Move the cursor to the desired endpoint.

c Click to establish the endpoint.

When you move the cursor, a rubberband arc appears.

3 Define the curvature.

a Move the cursor to the desired position.

b Click to establish the curvature.

After placing an arc(s) you can change the line width (see
Adding and Changing Object Attributes page 1-30D

Arc-coord. & radius

Arc-Cood. & Radius lets you define an arc by specifying the
centerpoint x,y coordinates, and typing the radius, start angle,
and end angle values.

To draw an Arc-Cood. & Radius arc

1 Pointto More Graphics from the Draw menu and select Arc
Coord. & Radius.

2 Type values for the X and Y coordinates.

The x,y coordinates are measured from the layout origin
(0,0).

Type a radius value.
4 Type the start angle and end angle values.

The start and end angles are measured counter-clockwise,
starting at O degrees, from the positive X axis.

After placing an arc(s) you can change the line width (see
Adding and Changing Object Attributes page 1-30D

Arc-center & radius

Arc-Center & Radius lets you draw arcs by typing the radius,
start angle, and end angle values and defining the centerpoint
graphically.

Arc by Coord. & Radius

Center

x:lumil
Y:Il]mil
Hadius:|5[|[|mi|
Ao
Angle
Slarl:ll].l]l]l]l]l]l] oK |
End: |45.000000 [ Cancel |
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Arc by Center & Radius
Radius: |$I]I]mi|

Angle——————————————

Start: [0.000000 oK |
End: | 45.000000 Cancel |

Line by Coordinates
First End Point
x: I Omil
Y I Omil
Second End Point
X: | 1000mil
|
' I 1000mil
Cancel I

To draw an Arc-Center & Radius arc

1 Pointto More Graphics from the Draw menu and select Arc-
Center & Radius.

2 Type aradius value.
3 Type the start and end angle values.

The start and end angles are measured counter-clockwise,
starting at zero degrees, from the positive X axis.

4  Move the cursor to the desired centerpoint position in the
work area.

As you move the cursor, the arc also moves relative to the
cursor position (separated by the radius distance).

5 Click to place the arc.
6 Repeat stepdthroughs to place additional arcs.
7 Click-right to end draw mode.

After placing an arc(s) you can change the line width (see
Adding and Changing Object Attributes page 1-3)

Line-coord

Line-Coord lets you draw a line by specifying the start and end
coordinates.

To draw a Line-Coord line

1 Point to More Graphics from the Draw menu and select
Line-Coord.

2 Type the x,y coordinates for the startpoint.
3 Type the x,y coordinates for the endpoint.

Note All coordinate values are measured from the layout
origin (0,0).

4 Click OK to exit and draw the line.

After placing a line(s) you can change the line width (see
Adding and Changing Object Attributes page 1-30
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Rect.-coord.

Rect.-Coord. lets you draw a rectangle by specifying the
coordinates for two diagonal vertices.

To draw a Rect.-Coord. rectan gle

1 Point to More Graphics from the Draw menu and select

ReC'[-COOI’d First Corner
2 Type the x,y coordinates for the first vertex. [ omil
AH II]miI
3 Type the x,y coordinates for the diagonally opposite verte: Opposite Comer
Note Allcoordinate values are measured from the layout % [io0omi | =)
origin (0,0). Y: [1000mil Coneet]

4 Click OK to exit and draw the rectangle.
Rectangles are treated as four individual line segments.

After placing a rectangle(s) you can change the line width of all
four lines individually, or as a group if you group select them
(seeAdding and Changing Object Attributes page 1-3p

Rect.-coord. & deltas

Rect.-Coord. & Deltas lets you draw a rectangle by specifying
the left corner coordinates, and a diagonally opposite vertex
using delta coordinates measured from the left corner.

To draw a Rect.-Coord. & Deltas rectan gle

1 Point to More Graphics from the Draw menu and select
Rect.-Coord. & Deltas. Comer

2 Type the x,y coordinates for the left corner. :I—m
Type the x,y delta coordinates. Delta
Click OK to exit and draw the rectangle. %:[1000mil
Rectangles are treated as four individual line segments. [0 [_cancel |

After placing a rectangle(s) you can change the line width of an
four lines individually, or as a group if you group select them
(seeAdding and Changing Object Attributes page 1-3)
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Rect.-corner & deltas
Rect.-Corner & Deltas lets you draw a rectangle by specifying

the rectangle’s width, height, and position.
To draw a Rect.-Corner & Deltas rectan gle

1 Point to More Graphics from the Draw menu and select

Rect.-Corner & Deltas.
Delta 2 Type the width (X) value.

:[1000mil ok | 3 Type the height (Y) value.
Y:I]I]I]I]mil Cancel I Click OK to exit.

The rectangle displays in the work space.

IS

Move the cursor to the desired placement position.

5

6 Click to place the rectangle.

7 Repeat stepd throughg to place additional rectangles.
8 Click-right to end the placement mode.

Rectangles are treated as four individual line segments.

After placing a rectangle(s) you can change the line width of all
four lines individually, or as a group if you group select them
(seeAdding and Changing Object Attributes page 1-30
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Text Ob jects

Text objects can be placed on all signal and graphic layers When placed on a signal layer,
except the [DrillSymbol], [DRC], [BoardOutline], and PCBoards treats text objects as
[Ratsnest] layers. Text is characterized by height, width, weigha keepout area.

alignment, and angle.

Addin g Text

You can add one or more instances of a text string on a graphic
or signal layer. If you add text to a signal layer, it is treated as a
keepout area.

To add text
1 From the Draw menu, select Text.

2 Inthe Text text box, enter the text string. Text: | [ox ]
3 Click OK to exit.
4

Move the cursor to the position where you want to place the
text.

As the cursor moves, a bounding box defines the area
occupied by the text string.

5 Click to place the text.
To undo this step, prese-Bksp).

6 Repeat stepdthroughs to place additional instances of the
text string.

7 Click-right to end the placement mode.
After placing the text, you can change:

« the text string

« the clearance value

- height
- angle
« weight

- justification
SeeAdding and Changing Object Attributes page 1-30
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Creatin g the Board
Outline

You can draw the board outline using PCBoards drawing tools,
or import a board outline from a DXF file.

Drawin g the Board Outline

Place graphics representing the physical board outline on the
[BoardOutline] layer.
To draw the board outline

1 From the Layer drop-down list in the toolbar, select
BoardOutline.

2 From the Draw menu, use Line, Polyline, and Arc to draw
the shape of the board outline.

Note You can import a DXF More Graphics in the Draw menu provides additional ways

mechanical outline by using to draw arcs and lines.

the DXF import feature in the

SeeGraphic Object®n page 3-Jor drawing functions.

File menu.

Importin g a DXF File

You can import DXF files to define the outline of a printed
circuit board. Any source capable of producing a DXF file,
including PCBoards, can be used.

Layer control and association

To set up importing a DXF file into PCBoards you must select
which DXF layers will be processed and associate a those layers
with a PCBoards destination layer. This is done through the
DXF Layer Assignment dialog box.
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DXF Layer Assignment
Drestination Layer
[ Fabncation
[F Source Layer Lancel |
CIMENSIONS |_| Fabrication
CONNECTOR D Mecharical Help
EO0ARDOUTLINE []BoardOutine
_HOLES Fabrication
FROMT_PANEL MOMNE
Select Al
Clear Al
ADMFunitis: L0 [inch 7|

Initially, all destination layers are named NONE, unless a layer
in the current PCBoards layout matches a DXF layer name being

imported. If there are matching names, the PCBoards
destination layer assumes that name.

Note If you want to associate a DXF layer with a
destination layer, you must change the destination
layer name so it is no longer NONE. Any DXF layer
that is associated with a PCBoards destination
layer named NONE is not imported.

Entity Considerations

Types PCBoards supports six DXF entity types:

e arc
- circle

« line

* polyline
e text

- insert (and block/endblock)

All other entity types are ignored and processing continues.

You can associate more than
one DXF layer with one
destination layer, but you cannot
associate more than one
destination layer with one DXF
layer.
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All imported entities are given PCBoards entity attributes. The
result is that polyline segments with non-zero width have
rounded line ends. Entities with zero width are given a width of
1 mil.

3-D Entities  PCBoards does not support 3-D graphics. Any
entities or polylines which contain two or more points with
different Z coordinate values will be ignored. Only entities on
the x,y plane (or a plane parallel to the x,y plane) are imported.

Extruded Entities  Entities that have an extrusion
direction which is not identical to the positive world Z axis will
be ignored.

Insert Entities ~ PCBoards ignores certain attributes of
Insert entities.

- PCBoards ignores Insert entities with different x and y scale
factors. A warning message is posted to the Message
Viewer for each Insert entity that is ignored for this reason.

» Z scale factors in Insert entities are ignored.

« PCBoards has no mechanism of associating drawing entities
into a group or block. When blocks are imported, they lose
their block structure and hierarchy, though the entities are
stillimported. The result is the same as if all blocks had been
exploded before import.

PCBoards ignores recursive Insert entities in blocks that have
them. PCBoards will post a warning to the Message Viewer for
each block containing an ignored recursive Insert.

External reference Blocks are not supported. When an external
reference Block is found a warning is posted to the Message
Viewer and the external reference is ignored. Any other
information within the block is imported, however.

Text

Text is imported in the font native to PCBoards, regardless of
what font the DXF file specifies. All Text entities are interpreted
as having a uniform weight consistent with its vertical size.
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PCBoards maintains the following characteristics:

e correct orientation

- vertical size

« placement angle

« inversion

« justification

PCBoards does not support the following characteristics:
« varying fonts

» oblique angles

» varying horizontal scaling

- vertical text (letters arranged one on top of another)

When vertical text is encountered normal text is inserted and
rotated 90 degrees clockwise so that it lies in the same space
that the vertical text occupied. When this happens a
warning message is posted to the Message Viewer.

ASCII control characters within text are left in their expanded
form (for example, Control-G or BEL are written as ~G).

Messages

Each time PCBoards detects an error within the DXF file, it
posts a message to the Message Viewer, but continues
processing the file. It is possible to encounter several file errors
and still retrieve all of the necessary data to import the drawing.
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You can associate more than
one DXF layer with one
destination layer, but you cannot
associate more than one
destination layer with one DXF
layer.

Note DXF layers associated
with a destination layer
named NONE are not
imported.

If the file is opened, but no supported entities are detected, the
DXF Layer Assignment dialog box appears with a blank DXF
Source Layer list box. You can select either OK or Cancel to
terminate the operation.

To import a DXF file

1 From the File menu, point to Import and select DXF.
The common File dialog box appears.
2 Inthe File dialog box, select the file you want to open.

If the file cannot be opened or read PCBoards posts an
appropriate message to the Message Viewer.

Only DXF source layers that contain at least one supported
entity are displayed in the DXF Source Layer box.

When you select a valid file, the DXF Layer Assignment
dialog box appears.

3 Select the layers that you want imported and assign them a
destination layer.

You can:

« select one or more layers individually

» click the Select All button to select all layers

« click the Clear All button to clear all selected layers

If you want to select only a few layers from a list of many,
clearing all layers and then selecting the few is a convenient
method.Click the arrow beside the Destination Layer text
box and select the layer name to which you want to assign
the selected DXF layer.

Initially, all destination layers are named NONE, unless a
layer in the current PCBoards layout matches a DXF layer
name. If there are matching names, the destination layer
assumes that name.
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4 Set the DXF unit and value.

Because information is not available to automatically
determine the unit at which the DXF file was created, you
must provide the units in which the DXF file was produced.

The default unit and value is one inch (1").
5 Click OK.
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Addin g Holes

You can place unplated and plated holes in the layout. The
layout editor automatically places a circle reflecting the
specified diameter on the uppermost displayed signal layer. It
also automatically places corresponding drill symbol graphics
on the [DrillSymbols] layer.

Addin g Unplated Holes

To place unplated holes

1 From the Draw menu, select Hole.

2 In the Diameter text box, enter diameter and unit values.
3 Inthe DRC text box, enter clearance and unit values.

DRC defines the required clearance between the hole and
other layout objects.

After placing a hole, you can edit the Diameter and DRC

properties. SeAdding and Changing Object Attributes
page 1-30

Addin g Plated Holes

Plated holes are vias in PCBoards. Create or select a trace style
with the appropriate padstack definition for the diameter and
plating characteristics of the hole. Ensure the Always Through
check box is selected in the padstack definition.

Place a plated hole by positioning a via object on a board layer.

SeeVias on page 6-1or a detailed explanation and placement
procedures.
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Drawin g a Board Si gnal
Keepin

Board Signal Keepin is a polygonal boundary used by the DRC
and autorouter functions. It defines the region that traces, viaNote Defining a Board Signal
and areafills must stay within. Keepin is critical for proper

. . . .operation of both the DRC
The layout editor automatically places the Board Signal Keepi )
y yp 9 P and the autorouter functions.

graphics on the [BoardSigKeepin] layer.

To define a Board Si gnal Keepin
1 From the Draw menu, select Board Signal Keepin.
The cursor changes to a pencil.

2 Click the position where you want to start the boundary (the
first vertex).

3 Move the cursor to the location for the next vertex.
A rubberband polygon appears.

Click to establish the vertex point. Pressing incrementally
deletes vertex points in reverse

Repeat Steps 3 and 4 until you have all sides of the pOIyg(pIacement order.

defined.

6 Right-click to complete the boundary and exit the draw
mode.

Editin g a Board Si ghal Keepin
Boundar y

You can change the shape of an board signal keepin by moving,
adding, and deleting vertices. Best results occur when the
boundary forms a simple closed shape. With a bit of strategy,
you can perform sophisticated editing.
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When adding vertices:

If you want to remove a
vertex you just created, press

(+=Bksp).

If you aren’t satisfied with
your changes, you can
quickly abort them by
pressing (Spacebar. This
immediately discards any
pending changes and restarts
Areafill.

You can click on other edges
and create more vertices, in
the same or a different
areafill, without leaving the
Draw mode.

To move a vertex

Ensure no other objects are currently selected.
1 Drag a selection rectangle around the vertex.

2 Click and drag the vertex to a new position.

To add vertices

1 From the Draw menu, select Board Signal Keepin.
2 Select the edge on which you want to add a vertex.

The edge rubberbands allowing you to drag and click to
establish as many vertices as needed.

3 Right-click to end the draw mode when you are finished
adding vertices.

To delete vertices

You can delete vertices by usirgBksp). The order in which the
vertices are removed is most often the reverse of the of the order
in which they were initially placed, so selecting the proper edge
is significant. Based on the direction of board signal keepin
creation, you should select the edge that is in front of or behind
the vertex you want to delete.

1 Click on the edge in front of or behind the vertex you want
to delete.

Press«Bksp).

3 Continue pressing—Bksp] until you delete all the vertices
needed.

To move an ed ge

You can move an edge by simultaneously capturing both its
vertices within a region selection rectangle. This method moves
the edge and its vertices to the new position.

1 Drag a selection rectangle around two or more vertices that
define the edge you want to move.

You can add to the set of selected objects by holding down
while you are making the selection.
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2 Drag the vertex (and the edge) to the new position.

When you move one vertex, all selected vertices (objects)
move the same distance and direction.

You can also move an edge by clicking on the boundary edge
you want to move. This method of moving an edge leaves the
original defining vertices at their current position and
establishes new vertices at the new position.

1 Click on the edge you want to move.
2 Drag one of the vertices to a new position.

New vertices are created at the new position and the original
(defining vertices) are left where they are.



3-28 Defining the Circuit Board

Configuring Layers

PCBoards partitions a design itayersof functionally related
layout objects For example, one layer contains all of the silk
screen graphics that appear on the top of the board. Another
layer depicts the component boundaries on the top of the board.
One or more additional layers may depict routed traces. There
can even be a layer that contains notes specifying the
manufacturing process and materials.

Treating the board layout as a collection of layers has distinct
advantages. It allows you to:

- control and limit the scope of editor operations to a
workable and functionally-related subset of layout objects
in the design.

» select any combination of layers for artwork production.

Layer Types

Layers are characterized by type, signal and graphic. The layer
type implies the specific purpose for the layer. Therefore,
objects pertaining to that layer can only be placed on a layer
according to its type.

Signal Layers

Electrical objects such as traces and areafills can be placed on
signal layers and are interpreted as metal. Text can also be
placed and is interpreted as a keepout. Graphic objects other
than textcannotbe placed on signal layers.

Plane layersare signal layers that have, by default, 80% or
greater coverage with areafills.

Mixed layersare also signal layers that have, by default, greater
than 0% and less than 80% coverage with areafills.

This determination is made when autorouting. This is when
routing is forbidden on plane layers and inhibited on mixed
layers.
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Graphic la yers

Layers such as the silkscreen, paste, and mask layers are graphic
layers. You can place graphic objects and text on graphic layers,
but youcannotplace electrical objects on them.

If you attempt to place an electrical object, you are warned that
electrical objects cannot be placed on a non-signal layer.

Layer Tag Assi gnments

PCBoards identifies layers with a tag (such as [Top], [Bottom]The rules governing layer tag
[UserDefined], etc.). These are system-generated names that assignments for any given layout
used for processing. There are 20 layer tags that PCBoards are as follows:

applies to every board layout. » Except for [UserDefined]

Layer tags are different than layer names. Wherecgomot layers, every layout is
composed of one layer for

change a layer tag, you can assign any name to a layer that y each of the system layer tags
want. For instance, [Top] is the system-defined tag for the tof  joccribed in Table 3-1
signal layer. The default name for that layer is “Component.” -
You can change the default name, and name user-defined lay*
whatever you like.

You can create up to 45 user-
defined layers. After you
create layers, you can move
Table 3-1lists the layer tag assignments and gives a function: them to different relative

description of each layer. positions without changing
. the signal/graphic properties.
Table 3-1 Layer Tag Assignments Signal layers must always

reside between the [Top] and

System Layer Ta Description
Y Y 9 P [Bottom] layers.

[UserDefined] Either graphic objects (graphic layer) or
electrically significant layout objects for
signal routing (signal layer). There may be
zero or more [UserDefined] layers per
layout.

[BoundaryTop] Physical extent of the component footprint
on the top surface of the PCB.

[SMTAssyDrwTop] Surface mount component graphics for the
top surface of the PCB. SMT components
can be defined such that placement of the
component on the [Top] layer will cause the
footprint graphics to be placed on the
[SMTAssyDrwTop] layer.
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Table 3-1 Layer Tag Assignments

System Layer Tag

Description

[AssyDrwTop]

[SilkTop]

[SolderMaskTop]

[PasteMaskTop]

[Top]

[Bottom]

[PasteMaskBottom]

Graphic layout objects for the top surface of
the PCB. Components can be defined such
that placement of the component on the
[Top] layer will cause the footprint graphics
to be placed on the [AssyDrwTop] layer.

Silk screen graphics for the top surface of
the PCB. Components can be defined such
that placement of the component on the
[Top] layer will cause the footprint graphics
to be placed on the [SilkTop] layer.

Solder mask for the top surface of the PCB.
The information on this layer is determined
by (1) graphic objects placed directly on the
layer, and (2) mask shapes derived from
padstack definitions associated with
components (pins) and vias placed in the
layout.

Paste mask for the top surface of the PCB.
The information on this layer is determined
by (1) graphic objects placed directly on the
layer, and (2) mask shapes derived from
padstack definitions associated with
components (pins) and vias placed in the
layout.

Top surface of the PCB. This layer is a
signal layer.

Bottom surface of the PCB. This layer is a
signal layer. Note that components
positioned on the [Bottom] layer are
mirrored when placed.

Paste mask for the bottom surface of the
PCB. The information on this layer is
determined by (1) graphic objects placed
directly on the layer, and (2) mask shapes
derived from padstack definitions associated
with components (pins) and vias placed in
the layout.
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Table 3-1 Layer Tag Assignments

System Layer Tag

Description

[SolderMaskBottom]

[SilkBottom]

[AssyDrwBottom]

[SMTAssyDrwBottom]

[BoundaryBottom]

[BoardOutline]

[BoardSiglKeepin]

Solder mask for the bottom surface of the
PCB. The information on this layer is
determined by (1) graphic objects placed
directly on the layer, and (2) mask shapes
derived from padstack definitions associated
with components (pins) and vias placed in
the layout.

Silk screen graphics for the bottom surface
of the PCB. Components can be defined
such that placement of the component on the
[Bottom] layer will cause the footprint
graphics to benirrored and placed on the
[SilkBottom] layer.

Graphic layout objects for the bottom
surface of the PCB. Components can be
defined such that placement of the
component on the [Bottom] layer will cause
the footprint graphics to bmairrored and
placed on the [AssyDrwBottom] layer.

Surface mount component graphics for the
bottom surface of the PCB. SMT
components can be defined such that
placement of the component on the
[Bottom] layer will cause the footprint
graphics to be placed on the
[SMTAssyDrwBottom] layer.

Physical extent of the component footprint
on the bottom surface of the PCB.

PCB outline graphics. Graphic objects
placed on this layer define the perimeter of
the board.

Area defining where electrical objects
(traces, vias, and areafills) are allowed.
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Table 3-1 Layer Tag Assignments

System Layer Tag

Description

[DrillSymbol]

[Ratsnest]

[DRC]

Drill hole graphics. Layout objectsannot
be placed directly on this layer. The
information on this layer is derived from
component pins, holes, and vias placed in
the design as well as derived padstack
positions. Different graphic symbols
represent drill holes of varying diameter.

Logical electrical connections (rats). Layout
objectscannotbe placed directly on this
layer. The information on this layer is
derived from connections or rats placed in
the design.

Design Rule Check violations. Layout
objectscannotbe placed directly on this
layer. The layout editor performs a layout
integrity check; any violations are recorded
on the [DRC] layer.

Layer Properties

Each layer has the properties definedanle 3-2. With the
exception of Tag and Type, you can edit all properties.

Table 3-2 Layer Properties

Characteristic

Description

TAG
NAME

TYPE

DISPLAY

System-assigned layer tag name, e.g., [Top]

User-assigned name for the layer, e.g.,
Component

Signal or Graphic (graphic) defining the
kinds of objects (metal or non-metal,
respectively) that can be placed on the layer;
TYPE is fixed for system-defined layers, but
can be set for [UserDefined] layers.

User-assigned control which enables/disables
display of a layer within the work area
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Table 3-2 Layer Properties

Characteristic

Description

PROTECT

BIAS

COLOR

User-assigned control that enables/disables
interactive placement of objects on a layer

Layers can be defined psotectedmeaning
that objects cannot hieteractivelyplaced on
them. For instance, setting the [Top] layer
to protectedwill disallow trace routing on
that layer.

User-assigned predominant autorouting
direction (Horz, Vert, and None) for traces
on signal layers (tagged [UserDefined],
[Top], or [Bottom])

User-assigned color representation for
objects on a layer

Layer Pairs

Layer pairs are two functionally related layers with one layer
representing layout objects in the upper portion and one the
lower portion of the board (i.e., the [SilkTop] and [SilkBottom]

layers).
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The layout editor recognizes implicit pairing between layers
with the system layer tags shownTizble 3-3 You can
configure additional layer pairs when creating user-defined
layers.

Layers are configured as pairs and assigned a name in the
format: upper layer name/lower layer name

Table 3-3 Implicit Layer Pairs

Top Surface Tag Bottom Surface Tag
[Top] [Bottom]
[BoundaryTop] [BoundaryBottom]
[AssyDrwTop] [AssyDrwBottom]
[SMTAssyDrwTop] [SMTAssyDrwBottom]
[SilkTop] [SilkBottom]
[SolderMaskTop] [SolderMaskBottom]
[PasteMaskTop] [PasteMaskBottom]

You can make specific use of signal and graphic layer pairs. For
instance, if you placed a surface-mount component on the
Component layer, its corresponding footprint graphics is on the
SMTAssemblyTop layer, and its reference designator is on the
SilkTop layer, you can change the mounting to the Bottom layer
simply by choosing Flip Sides from the Edit menu. The layout
editor flips the footprint graphics, and reference designator to
their corresponding layer pair partners and mirrors the display.

Another use for layer pairs is to easily define the start and end
layers of vias when you are routing traces interactively. Using
the Component/Solder layer pair as an example, you can start
the trace on the Component layer and to create a via

at the point where you need to traverse to the Solder layer. When
you create the via, the layout editor automatically ends it on the
Solder layer because it recognizes the layer pair, and makes the
Solder layer current . You can then continue the trace on the
Solder layer.
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Creatin g a User-Defined La yer

Though theconfiguration orderfor system-defined layers is
fixed, you can insert user-defined signal layers between the
Component and Solder layers, and graphics layers anywhere.

To create a user-defined la yer

1 From the Configure menu, select Layers.

Configure Layers | ]
Layer Mame System Layer Tag Flags Bias
. BoardDutline [BoardOutline] GD - Mew... |
BoardSigk.eepin [BoardSigk.eepin] GD - :
BoundaryT op [BoundaryTop] GD - il
AzzemblyT op [AzsyDinwT op] GD - e
SMTAssemblyTop [SMTAzsyDaT op] GD - __I
PasteTop [PastebdazkTop] G- -
MaskTop [SolderazkTop] Color |
SilkTop [Sillk.Tap] o "
__________ Cormponent [Top] =50 - MNone ﬂl
Solder [Bottom] 5D - Mone
SillBat [SilkB ottam] GD - W)
MazkBot [Soldertd askB ottom] G- -
) |
PasteBot [Pastebd azkBottom] G- - e
AzzemblyB ot [AzsyDinwB attom] GD -
SMTAzzemblyB ot [SMTAzspDnwB ottom) GD -
BoundaryB ot [BoundaryB ottom] GD -
L] Dl [CrillS ymbal] GD -
| | Ratznest [Ratsnest] GD -
| | DRC [DRC] GD -
Table 3-4 Layer Flag Codes
Flags are: Current, Signal/Graphic, Displayed, Protected Cancel |

Code Meaning

i i * c tl
The Configure Layers dialog box allows you access to laye urrent layer

functions and displays layer statistics. S Signal layer
2 Select the existing layer where you want to insert the new © Graphic layer
layer. D Display
The new layer appears below the selected layer. P Protect
You can reposition user-defined layers after initial
placement by using tfi¢) and4) keys. The following rules
apply:
« Position graphic layers anywhere in the list. Layer Name:  [Userlayert

Display Color: -

Routing Bias: [Yert

» Position [UserDefined] signal layers between the
Component and Solder layers.

Layer Type——

3 Click the New button. - SR
C Graphic I Protect

4 Enter a layer name.
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This control is used primarily for
autorouting and therefore does
not apply to graphic layers.

Layer Type governs whether the
layer is used for routing and
metal, or for graphic objects.

» Signal designates the layer
as a signal layer meaning that
electrical objects such as
traces, vias, and areafills can
be placed on the layer. Text
can also be placed and is
treated as a keepout—
graphic objects cannot. Such
layers are annotated with ‘S’
in the Flags list.

» Graphic designates the layer
as a graphic layer meaning
lines, rectangles, arcs,
circles, and text can be
placed on the layer—
electrical objects, such as
traces, vias, and areafills
cannot.

5

10
11

Set the layout object display color by clicking the Set
button.

Display Color defines your preferred color for displaying
layout objects on a specific layer.

You can create custom colors by choosing the Define
Custom Colors button and filling in the RGB, hue,
saturation, and luminosity values. Refer toNerosoft
Windows User’s Guidior more information.

Choose the routing bias.

Routing Bias defines the preferred direction for trace
routing. Valid values are Horiz (horizontal), Vert (vertical),
or None (no preference). System-defined layers are
initialized with None.

Routing layers (any signal layers not defined as plane
layers) should alternate Horiz and Vert routing bias.

Choose the layer type.
Select or clear Display.

Selecting Display causes the objects on the layer to be
displayed in the work area. When you set a layer to be
displayed, it is marked with ‘D’ in the Flags list.

Select or clear Protect .

Selecting Protect disallows interactive placement or
modification of objects on the layer. When you protect a
layer, it is marked with ‘P’ in the Flags list.

In the New Layer dialog box, click OK.
In the Configure Layers dialog box, click OK.
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Editin g an Existin g Layer

To edit properties

1

2
3
4

To

A W DN P

A W DN PP

From the Configure menu, select Layers.
From the Layers list, select a layer.

Click the Edit button.

Edit the appropriate properties.

SeeCreating a User-Defined Layen page 3-3%or dialog
box field explanations.

In the Layer Settings dialog box, click OK.
In the Configure Layers dialog box, click OK.

chan ge layer displa y colors

From the Configure menu, select Layers.
From the Layers list, select a layer.

Click Color.

Choose a color from the color palette

You can create custom colors by choosing the Define
Custom Colors button and filling in the RGB, hue,
saturation, and luminosity values. Refer toMierosoft
Windows User’s Guidéor more information.

In the Color dialog box, click OK.
In the Configure Layers dialog box, click OK.

make a la yer current

From the Configure menu, select Layers.
From the Layers list, select a layer.

Click the Current button.

Click OK.

Layer Settings | ]

Layer Mame:
System Laper Tag:  [SilkTop]

Layer Type: Graphic

Dizplay Color: - Set... |

[ Display
[~ Protect Cancel |

Shortcut: Select a layer from the
Layers drop-down list in the
toolbar.
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Repositionin g User-Defined La yers

You can reposition user-defined layers in the layer list after
initial placement by using the¢) and(4) keys. The following
rules apply:

« position graphic layers anywhere in the list

« position [UserDefined] signal layers between the
Component and Solder layers

To reposition a user-defined la yer

1 From the Configure menu, select Layers.

2 From the Layers list, select a user-defined layer.

3 Use the Up or Down buttons to reposition the layer.

4 Click OK.

Deletin g a User-Defined La yer

To delete a user-defined la yer

1 From the Configure menu, select Layers.

2 Select the user-defined layer that you want to delete.
3 Click the Delete button.

4 Click OK.

You cannot delete a system-
defined layer.
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Creatin g a Layer Pair

To create a la yer pair

1

a b~ W N

From the Configure menu, select Layer Pairs.

Configure Layer Pairs

Layer Pair [ Upper } Lower ]

|Component.~'30|der | | Delete I

Component ! Solder

Upper Lower
Comp t Comp
Solder Solder

OK

Cancel

The way in which layers can be paired is dependent upon the
configuration order of the layers in the Layers dialog box
under the Configure menu. A layer that is selected as an
upper layer can only be paired with a layer appearing below
it in the Configure/Layers sort order. Likewise, a layer that
is selected as a lower layer can only be paired with a layer
appearing above it in the Configure/Layers sort order.

If layer order is changed thus invalidating layer pair
configurations, the offending layer pair definitions are
automatically deleted.

From the Upper list box, select one entry.
From the Lower list box, select one entry.
Click the Add button.

Click OK.
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Deletin g a Layer Pair

To delete a la yer pair

1
2

From the Configure menu, select Layer Pairs.
From the Layer Pair list, select one entry.

Layer Pair (Upper/Lower) lists the set of configured layer
pairs. The current layer pair is shown in the Layer Pair text
box.

Click the Delete button.
Click OK.
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Changing the Layer
Display

Throughout the course of your design, you may want to turn
specific layers on and off, or change a layer color to enhance the
work area. You do this by using Layer Display from the
Configure menu.

Using Layer Display, you can:
« turn the display for specific layers on and off
« change display color for specific layers

« setthe current layer

Turnin g Specific La yers On

To turn the displa y for specific la yers on or off

1 From the Configure menu, select Layer Display. Shortcut:

2 Select the layer(s) you want displayed.
If you want most layers displayed, click Select All and BdryTop o] [ setectan |
deselect the layers you do not want displayed. Clicking on st lop
layer when it is highlighted deselects it. IEE
If you want most layers not displayed, click Unselect All SikBot
and select the layers you want displayed. Pactefit

3 Click OK to exit and make the display configuration i sd" =
effeCtlve Ratsnest

DRC

0K

&

Cancel
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Shortcut: Use the Layer Style
drop-down list.

Shortcut: Double-click on the
layer name.

Changing Layer Color

To chan ge the color of specific la yers

1
2

o o1 b~ W

From the Configure menu, select Layer Display.
Select the layer for which you want to change the color.

If the layer is highlighted for display when you select it for
a color change, it is automatically deselected and you must
reselect it to make it eligible for display.

Click the Color button.

From the color palette, choose a color.

Click OK to return to the Layer Display dialog box.
Click OK to exit and make the color change effective.

Making a Layer Current

To make a la yer current

1
2
3

From the Configure menu, select Layer Display.
Select the layer you want to be current.
Click the Make Current button.

An asterisk () appears to the left of the layer name in the
list.

Click OK to exit and make the change effective.
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Hints and Tips 0

« Use Layers from the Configure menuatid or delete
layers.

To turn a specific layer displayn or off, use Layer Display
from the Configure menu.

You can change layer color in either dialog box.

If you simply want to change to a different layer and make
it the current layer, click on the Layer drop-down list and
select the desired layer.

» The autorouter uses the Signal Keepin boundary to contain
trace routing within the board outline. The autorouter will
not start if the Signal Keepin is missing. Any traces or
components outside the Signal Keepin generate DRC errors.

« The thickness of a line or circle comes from the current style
shown in the Style box. You can change or add style
thicknesses by pointing to Styles in the Configure menu and
selecting Lines & Arcs.

The current line style is shown in the Style drop-down list.
This same Style drop-down list is used to select trace and
text styles, as well as the padstack type for placing pins,
depending on the current mode.

- By definition, holes are non-plated drills passing through all
layers of the design. To place a plated through-hole with an
annular ring, you must place a specific padstack using Add
Via from the Draw menu (or the Add Via toolbar button,
second from the left on the bottom toolbar).

« You can draw complex board outlines using any
combination of Circle, Arc, Rectangle, or More Graphics
from the Draw menu.
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Overview

This chapter discusses issues relevant to arranging your
components into the layout that satisfies the board requirements.
It has the following sections:

Understanding Connectivityn page 4-8lescribes connectivity
as it pertains to PCBoards.

Managing Rat®n page 4-&liscusses logical connections.

Cross Probin@mn page 4-1discusses techniques for cross
probing between PCBoards and Schematics.

Moving Objectson page 4-12xplains how to move objects
around the board design.

Adding Componentsn page 4-1%escribes how to add
components on-the-fly.

Cutting, Copying, and Pasting Componemspage 4-18
explains how to perform these functions as they are
implemented in PCBoards.
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Deleting Componentsn page 4-2@escribes how to delete
components in the layout.

Adding Connectionsn page 4-2tiscusses how to add
connections if you are adding components or creating a layout
on-the-fly.

Deleting Connectionsn page 4-22xplains how to disconnect
a connection.

Hints and Tipson page 4-28ives you helpful suggestions
concerning material discussed in this chapter.
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Understandin ¢
Connectivit y

Logical Connections

A logical connection is a connection between two pins.

Rats and ratsnests
A logical connection is eat. You create rats in one of two ways:

- automatically as they are loaded in from the schematic
netlist

« interactively using the mouse
A collection of rats is aatsnest

The following illustration shows rats between pins.

0000000

Figure 4-1 Logical Connections (rats) Between Pins

Before routing, a rat appears on the layer tagged [Ratsnest]
corresponding to each logical electrical connection in the
design. Layout objects cannot be directly placed on the
[Ratsnest] layer.

When your layout gets full and complex, it can be difficult to
follow the rats from connection to connection. You can make
them easier to follow by optimizing them.
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Optimizing the rats recalculates the ratsnest for the entire board
so that connections are displayed showing the most efficient
path among components. Septimizing Ratson page 4-or
procedures.

Physical Connections

Physical connections (traces, vias, and areafills) between two
logically connected pins turn off the display of the rat. When
you complete the connection between objects by drawing a
trace, the rat disappears from the layout.

Even though you don’t see a rat, the connection is still made
logically, and if you remove the trace, the rat appears again.

Figure 4-2 illustrates that a trace replaces a rat when you
complete the route.

al e  —&A o
Ol O ~_ | O O
O W |O0————— O W |©
ol  ~ o &l
ofe>©© 9 %0
e e .......... ee
of lo— o o

Figure 4-2 A Trace Replaces a Rat
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Nets

A net is two or more pins logically connected, plus any trace
segments, vias, or areafills attached to those pins.

When you load a netlist, PCBoards gives all nets a name. If you
create a net interactively, PCBoards suggests a name, but gives
you a chance to give a name of your choosing, before making the
connection. In either case, you can change the name after it is
placed in the layout.

Figure 4-3 shows the names for the nets displayed.

0000000

Figure 4-3 Net Names

If a connection is added between pins 8 and 12 of U1, nets
NET_0006 and NET_0002 are combined into one net. In a case
such as this, PCBoards gives the choice of naming the newly
formed net NET_0006 or NET_0002, or you can change the
name completely.

Figure 4-4 shows the newly formed net (hamed NET_0002).
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0000000

Figure 4-4 A Merged Net

Besides optimizing the rats for easier connection tracing, you
can selectively display nets. You can display all nets, a selected
few, a single net, or no nets.

Figure 4-5 shows only Net_0002 displayed.

0000000

Figure 4-5 Selective Display of Nets

SeeChanging the Ratsnest Displag page 4-3or procedures
to manage the ratsnest display.

PCBoards has two kinds of nets, determined by net connectivity:
« Non-floating
« Floating

Floatin g copper

Copper can exist as part of a net (traces, vias, and areafills,
connected to pins). However, when trace segments, vias, or
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areafills are left unconnected, it creates an undesirable situation
calledfloating copper

Floating copper can be difficult to visually identify on a
complex board. Additionally, the DRC function does not check
for floating copper. However, you can find and delete floating
copper by using the Find command in the Edit menu.

To delete floatin g copper

1 From the Edit menu, select Find.

Altribute Mame Altribute Value

[NET_FLOATING = [ves| ducld
Lhanae
Delete
Lok |

™ Clear curent selection |5" Select Al Select Next | Eancell

In the Attribute Name box, type NET_FLOATING.
In the Attribute Value box, type YES.
4 Click the Select All button.
All floating traces and floating vias are highlighted.
5 Click Delete.

Note For procedures to remove islands from areafills,
see Setting Areafill Fill and Island Properties

page 13-6
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Shortcut:

Managing Rats

As your board becomes more complex, rats can become difficult
to trace from connection to connection. They can also become
so numerous that they dominate the display. You can alleviate
much of this confusion by optimizing the rats and selectively
displaying only the nets you want to see.

Optimizin g Rats

Optimizing rats recalculates the ratsnest for the entire board so
that connections are displayed showing the most efficient path
among components.

There are two methods for optimizing rats:
- interactively, when you choose to do so

- automatically, as the you move components and place new
connections

To optimize rats interactivel y

1 From the Tools menu, select Optimize Rats.

To use the automatic feature for optimizin g rats

1 From the Tools menu, select Options.
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Options I
— Interaction Preferences——————— [~ Units of Measure ——
" mil
Snap-to-pin T hreshaold: |15mil " mm
Fotation Increment: ISD Deg. [~ BestRep.
¥ FRutberbanding W Auto-complete CCT — Repaint
¥ Orline DRC [ DRC Sound = il
¥ Crosshair W Auto Metlist Check ~ Outline
I™ Optimize Fat: W Auto Loop Remowe
& One Pass
—Zoom Pan Delta = Formal
Scale: |2 Coarse: |25 % ¥ Current Last
Fit: [a0 |z Fine: [1 %
—autopan——————————— | [~ Autozave
™ Enable ™ Enable
Sensitivity: I‘IDDD ms Every: |15 Hin.
_DK
Hot Zone: I‘I % ™ Save Settings Carmea] I

2 Select Optimize Rats.
3 Click OK.

Changing the Ratsnest Displa vy

The ratsnest display is used to tailor the visibility of logical
electrical connections within the work area. All nets within the
layout database are shown in the Net Names list box. All, or a
subset can be selected for viewing.

To select lo gical connections for viewin g

1 From the Configure menu, select Ratsnest Display.
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Subsequent clicks on the
deselected items reselects them.

Subsequent clicks on the
selected items deselects them.

Ratsnest Display
Net Names
ouT29 *] | selectan |
ouT3
ouT30 Unselect All

ouTH
ouT4
ouUTS
OUTE
ouT?
ouTs
ouUT9

SEFIAL IR

2 Select the logical connections you want to view according
to the options below:

If you want to see all logical connections in the
database, click the Select All button.

If you want to omit only one or a few connections, click
the Select All button, then click the ones in the Net
Names list you want to deselect.

If you want to select only one or a few connections,
click the Unselect All button, then click the ones in the
Net Names list you want to view.
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Cross Probin g

If you created your PCBoard layout by loading a Schematics
netlist, you can easily find nets and components by cross
probing. Cross probing allows you to select an object in the
PCBoards layout and see its corresponding object highlighted in
Schematics. It also works from Schematics to PCBoards.

Table 4-1 shows which objects are highlighted in Schematics
when you cross-probe selected objects in PCBoards.

Table 4-1 PCBoards-Schematics Object Relationships when
Cross Probing

Select this PCBoards To highlight this Schematics
object: object:

component graphic whole component (all gates in a
multi-gate part)

net segment, rat, via, or  entire net, throughout hierarchy and
areafill across schematic pages

pin gate to which the pin belongs

There are two methods for cross-probing:

e selectfirst  selects one or more objects, then activates the
menu command

e selectlast  activates the menu command, then selects one
object

To cross probe usin g the select first method

1 Inthe work area, select one or more layout objects.

2 From the Tools menu, select Cross Probe Schematic.  Shortcut: (Ctrl}+(K]

3 Switch to Schematics to view the highlighted corresponding
object(s).

To cross-probe usin g the select last method

1 From the Tools menu, select Cross Probe Schematic.

2 Inthe work area, select one layout object.

3 Switch to Schematics to view the corresponding object.
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Shortcut: (Ctri}+(F)

Shortcut: (Ctrl)+(R)

Movin g Objects

Changing Object Orientation

Once placed, objects can be selected and reoriented (flipped to
the opposite surface, rotated, or mirrored). The keyboard
controls for doing so depend on whether the objects are
statically placed or are in the process of being dragged to a new
location. Also, allowed operations depend on the object type.

To reorient static ob jects

1 Select one or more objects of the appropriate type.
2 Perform the reorientation option of your choice as follows:

a Toflip SMT components, select Flip Sides from the
Edit menu.

Components are repositioned and mirrored onto the
opposite surface of the board.

b To rotate any objects, select Rotate from the Edit menu.

Objects are turned counter-clockwise about the center
of the object or object set, in an increment specified
under Options dialog box from the Tools menu.

¢ To mirror text or graphic, select Mirror from the Edit
menu.

Text and/or graphics are reflected about a vertical axis.

To reorient ob jects while dra gging
1 Select one or more objects of the appropriate type.

2 Drag the object(s) and perform the reorientation option of
your choice as follows:

a Toflip SMT components while dragging, préss)+(F)
or(F).

Components are repositioned and mirrored onto the
opposite surface of the board.
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b To rotate components or text while dragging, press

(ctrll+(R] or(R].

Objects are turned counter-clockwise about the center
of the object or object set, in a degree increment
specified in the Options dialog box under the Tools
menu.

Movin g Components

This section provides some tips when selecting and moving
components.

«  When moving a component a long distance, with trace
segments connected to its pins, break physical electrical
connections by disabling Rubberbanding in the Options
dialog box from the Tools menu.

- Select a component either by grabbing it at one pin, the
machine placement center, or by using Move By RefDes in
the Edit menu (see below).

« Independently move a component text label by clicking on
a reference designator or component type name.

Movin g components b y delta values

Moving by delta values allows you to move selected objects an
exact delta distance relative to their current position. The values
entered override the snap grid so you can place components
between grid points with accuracy.

To move components b y delta values

1 Select the object you want to move.

2 From the Edit menu, select Attributes.

Note the current coordinates.

Click OK to exit the Attributes dialog box.
4 From the Edit menu, select Move Delta. Delta : [T ok |
Delta Y: |0mil Cancel |
In the Delta X text box., enter a value.
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The values entered override the
snap grid so you can place
components between grid points
with accuracy.

Shortcut: (Ctrl)+(E])

Choose Component
Reference D esignator: |U1
Companents
U1, 7408
U2, 7408
0K Cancel

7

This is the value for movement in the horizontal direction.
Enter a negative value for movement to the left.

In the Delta Y text box, enter a value.

This is the value for movement in the vertical direction.
Enter a negative value for movement down.

Click OK.

Movin g Components b y Reference Desi gnator

A simple way to select and position individual components in
one operation is by using Move By RefDes from the Edit menu.
This is especially useful on complex boards where components
are not easily found.

To move components by reference desi gnator

1
2

From the Edit menu, select Move by RefDes.

In the Reference Designator text box, enter a reference
designator, or in the Components list box, double-click on
an entry.

This selects the component and positions it at the current
cursor location.

Drag the component to the new location.
Click to place it.

PressSpacebar] to redisplay the Move By RefDes dialog box,
and repeat steps 2 through 5 until all components have been
positioned.
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Addin g Components

You can place components on the component [Top] or solder
[Bottom] layers, by specifying either a component (package) or
a footprint name. You can also Rotate and Flip Sides when
placing components. However, connections to the components
are not created. Séelding Connectionsn page 4-2for
procedures to add connections.

To select the component

1 Setthe current board layer to Component or Solder.

- Libraries

1H1130 a
1M 3063 J

2 From the Draw menu, select Component. Shortcut: (Ctri}+(G)
Component M ame: Cloze |
|1N3084 Statistics |
Inn Library: . . g
|DIDDE.pr Footprints for this Companent: £ |
|

13491
1M34392

1M3493 In Library:  |natstd4. flb
Th3494

1M34495

1M 3501

1M3600

1M3604

1N 3605 ]

' List Components b -
 List Footprints —— |

Edit Package | Edit Footprint | Unzelect Al |

3 Click:

- List Components button for a list of components with
packaging information

» List Footprints button for a list of generic footprints.

All configured libraries for the list you select display in the
Libraries box.



4-16 Arranging Components

If you
selected...

You can...

“List
Components

*List
Footprints

Edit the package
definition by

clicking the Edit
Package button. See
Editing a
Package
Definition on

page 11-16or

details.

Edit the footprint
definition by
clicking the Edit
Footprint button.
SeeEditing an
Existing
Footprinton
page 10-3Gor

details.

*, Editing either a package or footprint
definition affects only library definitions.
To change the package or footprint in a
layout, first modify the library definition
then usethe UndatePadkadina or Undate

Note You view see statistics
for selected footprints by
clicking the Statistics button.
Statistics for the footprint are
immediately displayed in the
MicroSim Text Editor.

4 Selectthe libraries that contain the components or footprints

you need.

All libraries in the Libraries box are initially selected. You
can:

» deselect the ones you aren't interested in

» click the Unselect All button and individually select the
ones you want to work with

All components or footprints in the libraries you selected are
displayed in the In Library list.

In the Component Name box (Footprint Name if you select
the List Footprints button), enter the component or footprint
you want to add to the layout.

You can use a wildcard (*) to narrow the list to a group of
components.

Example Results

X* lists all component or footprint names that start
with x

* lists all component or footprint names
containingx

*X lists all component or footprint names ending
with x

X*X lists all component or footprint names that start
and end withx

* provides a complete listing of all parts

contained in the selected libraries

Note

X is any letter or number contained in component and footprint names

PresgEnter«) after typing the wildcard pattern to view the
list of components.

If a component or footprint has parentheses
around it, it indicates it is a duplicate and would be
loaded from an unselected library.

Available footprint names are listed in the Footprints for
This Component box. The footprint library is listed in the In
Library box, in the footprint area of the dialog box. The
graphics box displays the footprint.
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To place the component
1 Click Place and Close to place the component or footprint.

If needed, flip or rotate the component instance.

«  (ctrl)+(F) or(F) to flip
« [ct)+(R) or(R) to rotate

Click within the work area to position the object.

Repeat steps amto place as many instances of the
component as required.

4 To add a different component, présgscebarto display the
Add Component dialog box.

5 Click-right to end the place mode.
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Cuttin g, Copying, and
Pastin g Components

Cuttin g Components

When you cut a component, PCBoards removes it from the
layout and copies it to the paste buffer for subsequent pasting
action. You can cut components individually or in groups.

Note  When you cut a component with connected pins,
PCBoards disconnects the pins from their nets.

PCBoards also creates backward ECO entries for the part
deletion and connectivity changes. 8¢erking with Backward
ECOson page 12-4or an explanation of the backward ECO
file.

To cut a component

1 Select the component(s) you want to cut.
Shortcut: [§] or (ctD+X) 2 From the Edit menu, select Cut.

Copying Components

The copy function leaves the selected component(s) in the
layout and places a copy in the paste buffer for later pasting
action. You can copy components either individually or in
groups.

Note PCBoards does not copy a component’s
connectivity.

To copy a component

1 Select the component(s) you want to copy.
Shortcut: or
2 From the Edit menu, select Copy.

(Ctri+(C) or (Ctri+(ins]
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Pastin g Components

Components, have underlying definitions (e.g., package,
footprint, and padstack properties) which are initially copied
from library files into the layout database when you place a
component. Only one copy of each referenced definition is
maintained in the database.

When copying components from one layout to another (different
layout editor windows), the layout editor checks whether the
underlying definitions already exist (i.e., have the same name)
in the recipient layout database. If so, the existing local copy is
used when you paste the component. If not, the underlying
definitions are copied along with the component.

The rules that apply to paste operations are as follows:

« When pasting between designs, layer structure must be
identical.

» New reference designators are automatically generated.

» You cannot cut or paste rats or polygonal objects.

« You can paste lines and arcs to the current layer by holding
the(ctrl) key while clicking the mouse.

To Paste a Component

1 From the Edit menu, select Paste. Shortcut: or

If the Placement Center option in the selection filter is clear .

o (Ctri]+(V) or (shiff+(Ins]
you can pregs—Bksp] to change the placement origin for the v
highlighted component(s).

2 If needed, flip and/or rotate the objects: pfess$+(F] or(F)
to flip (Ctr)+(R) or(R] to rotate.

Click to place the objects.

Repeat steps through3 until you have placed as many
copies of the component as desired.

5 Click-right to end paste mode.
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Deletin g Components

Deleting a component removes it from the layout, but does not
place it in the paste buffer. You can cut components individually
or in groups.

Note When you delete a component with connected
pins, PCBoards disconnects the pins from their
nets.

PCBoards also creates backward ECO entries for the part
deletion and connectivity changes. 8¢éerking with Backward
ECOson page 12-4or an explanation of the backward ECO
file.

To delete a component
1 Select the component you want to delete.
Shortcut: or [Delete) 2 From the Edit menu., select Delete.
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Addin g Connections

If you are creating your layout without loading a netlist, or if youConnections (rats) are logical
are adding components, you will want to add connections to trconnections between two pins.
components.

To add connections

1 Setthe current board layer.

You must use a signal layer such as [Top], [Bottom], or an
inner layer for routing.

2 From the Draw menu, select Connection. Shortcut: (Ctri]+(w]
The cursor changes shapes to resemble a pencil.

3 Select the first pin to which you want to connect.
A rubberbanding rat appears.

4 Select the second pin to which you want to connect.
Assign a net name.

- If the connection is to a single existing net, the existing
net name is used.

- Ifthe c_onnecyon is for a new net, a system-generated Nt oo, RT3
name is provided. You can change the name, but the Cancel

name you assign must be unique.

[~ Temporarily Suppress This Dialog

- If the connection joins two nets, both net names are
listed. Choose one of these names as the new name {

the net.
-glose
6 Repeat stepdthroughs to place as many connections as Net Names
required.

7 Click-right to end draw mode.
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Deletin g Connections

You cannotdeletea connection (rat). You must select a pin and
disconnecit from the net. PCBoards removes the pin from its
corresponding net. If there were only two pins on the net,
PCBoards removes the net.

To disconnect a pin

1 Select one or more pins from which you want to remove
connections.

2 From the Edit menu, select Disconnect.
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Hints and Tips 0

« Adding and deleting components affects connectivity. See
Chapter 12 Applying Forward and Backward ECQar
methods of handling connectivity changes.

« To change the rotation angle, click on Options from the
Tools menu, and enter a new angle in the Rotation
Increment box. Any value is allowed, including decimals.

« To facilitate the selection of components in a crowded
design, one recommendation is to change the settings in the
Selection Filter. Click on Selection Filter from the
Configure menu (or pre§gs )), click on Exclude All, select
only Pins and enable Auto-extend Selection. This will allow
you to pick up a component by merely clicking on any pin
of that component. Remember to reset the Selection Filter if
you need to select other objects later.

+ You can add or delete components to the group of selected
items by holding dowfe shift) while clicking with left
mouse button.

« Components can be placed by shapping their placement
center to the grid, or by snapping the pick point to the grid.
The default is set to pick up components by their placement
center. To change this, click on Selection Filter from the
Configure menu (or pre$ss ) and clear the Placement
Center.

« Remember that PCBoards offers full, unlimited Undo and
Redo functions. These are accessible three ways: the curved
left and right arrow toolbar buttons; Undo and Redo under
the Edit menu; hotkeystr+(z] and(ctr)+(Y]. These
functions can be very helpful when experimenting with
different placement configurations.
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To improve the display of the ratsnest connections, click on
Optimize Rats from the Tools menu after relocating parts.
This simplifies the ratsnest display. If you wish to have this
function enabled permanently, click on Options from the
Tools menu and select the Optimize Rats box. This is the
recommended setting during parts placement.

Move Delta is ideal for placing off-grid components, such
as critical connector locations or mounting holes. Select the
component, place it at the origin (0,0), select Move Delta
from the Edit menu, then type in the exact placement
coordinate for that part.



Preparin g the Layout for
Routin g

Overview

This chapter provides information for preparing your layout for
routing, whether you intend to route interactively or with the
CCT SPECCTRA Autorouter.

The following sections are in this chapter:

Modifying the Layer Configuration on page éviews how to
modify the layer configuration.

Drawing and Editing Areafills for Plane Layers on page 5-8
discusses areafills and their uses.

Adding a Keepout on page 5-&%plains how to add areas
where electrical objects cannot be placed.

Using Design Rule Check (DRC) on page 5gives a detailed

discussion of DRC.
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Modif ying the Layer
Confi guration

You can modify the set of system-defined and user-defined
layers comprising a given layout. Every layout is comprised of
one instance of each system-defined layer type. These are
described iable 3-1 on page 3-29

The configuration order for system-defined layers is fixed. The
twelve layers (tagged [BoundaryTop] through
[BoundaryBottom]) are also characterized by having a partner
layer thus forming a layer pair that reflects an implicit
association between upper and lower surfaces of the board (e.g.,
[SilkTop] and [SilkBottom]). A complete list of implicit layer
pairs is shown in Table 3-3 on page 3-34.

Creatin g a User-Defined La yer

Though theconfiguration orderfor system-defined layers is
fixed, you can insert user-defined signal layers between the
Component and Solder layers, and graphics layers anywhere.

To create a user-defined la yer

1 From the Configure menu, select Layers.
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Configure Layers | ]

Layper Mame System Layer Tag Flags Biaz

. BoardDutline [BoardOutline] GD - Mew...
BoardSigk.eepin [BoardSigk.eepin] GD - :
BoundaryT op [BoundaryTop] GD - il
AzzemblyT op [AzsyDinwT op] GD - e
SMTAssemblyTop [SMTAzsyDaT op] GD - __I
PasteTop [PastebdazkTop] G- -
MaskTop [SolderazkTop] Color |
SilkTop [Sillk.Tap] Curent

__________ Cormponent [Top] =50 - MNone _—I
Solder [Bottom] 5D - Mone
SillBat [SilkB ottam] GD - W) |
MazkBot [Soldertd askB ottom] G- -

)

PasteBot [Pastebd azkBottom] G- - &I
AzzemblyB ot [AzsyDinwB attom] GD -
SMTAzzemblyB ot [SMTAzspDnwB ottom) GD -
BoundaryB ot [BoundaryB ottom] GD -

L] Dl [CrillS ymbal] GD -

| | Ratznest [Ratsnest] GD -

| | DRC [DRC] GD -

Table 5-1 Layer Flag Codes
Flags are: Current, Signal/Graphic, Displayed, Protected Cancel |

Code Meaning

i i * C tl
The Configure Layers dialog box allows you access to laye urrent fayer

functions and displays layer statistics. S Signal layer
Select the existing layer where you want to insert the new © Graphic layer
layer. D Display
The new layer appears below the selected layer. P Protect
You can reposition user-defined layers after initial
placement by using tfi¢) and4) keys. The following rules
apply:
- Position graphic layers anywhere in the list.
- Position [UserDefined] signal layers between the
Component and Solder layers.

Click the New button. I
Entel’ a |ayel’ name. Layer Name: IUserLayeﬂ
Set the layout object display color by clicking the Set pisptay color [N
button . Routing Bias: Vert

. . . . Layer Type
Display Color defines your preferred color for displaying © Signal % Display
layout objects on a specific layer. € Graphic I Brotect

You can create custom colors by choosing the Define
Custom Colors button and filling in the RGB, hue,
saturation, and luminosity values. Refer toMierosoft
Windows User’s Guid&ar more information.
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This control is used primarily for
autorouting and therefore does
not apply to graphic layers.

Layer Type governs whether the
layer is used for routing and
metal, or for graphic objects.

Signal designates the layer
as a signal layer meaning that
electrical objects such as
traces, vias, and areafills can
be placed on the layer. Text
can also be placed and is
treated as a keepout—
graphic objects cannot. Such
layers are annotated with ‘S’
in the Flags list.

Graphic designates the layer
as a graphic layer meaning
lines, rectangles, arcs,
circles, and text can be
placed on the layer—
electrical objects, such as
traces, vias, and areafills
cannot.

Layer Settings | ]

Layer Mame:
System Laper Tag:  [SilkTop]

Layer Type: Graphic

Dizplay Color: - Set... |
[ Display
[~ Protect Cancel |

6

Choose the routing bias.

Routing Bias defines the preferred direction for trace
routing. Valid values are Horiz (horizontal), Vert (vertical),
or None (no preference). System-defined layers are
initialized with None.

Routing layers (any signal layers not defined as plane
layers) should alternate Horiz and Vert routing bias.

Choose the layer type.
Select or clear Display.

Selecting Display causes the objects on the layer to be
displayed in the work area. When you set a layer to be
displayed, it is marked with ‘D’ in the Flags list.

Select or clear Protect.

Selecting Protect disallows interactive placement or
modification of objects on the layer. When you protect a
layer, it is marked with ‘P’ in the Flags list.

10 In the New Layer dialog box, click OK.

11 In the Configure Layers dialog box, click OK.

Editin g an Existin g Layer

To edit properties

1

2
3
4

From the Configure menu, select Layers.
From the Layers list, select a layer.

Click the Edit button.

Edit the appropriate properties.

SeeCreating a User-Defined Layer on page fofdialog
box field explanations.

In the Layer Settings dialog box, click OK.
In the Configure Layers dialog box, click OK.
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To
1

2
3
4

A W DN P

chan ge layer displa y colors

From the Configure menu, select Layers.
From the Layers list, select a layer.

Click Color.

Choose a color from the color palette.

You can create custom colors by choosing the Define
Custom Colors button and filling in the RGB, hue,
saturation, and luminosity values. Refer toMierosoft
Windows User’s Guidér more information.

In the Color dialog box, click OK.
In the Configure Layers dialog box, click OK.

make a layer current

From the Configure menu, select Layers.
From the Layers list, select a layer.

Click the Current button.

Click OK.

Repositionin g User-Defined La yers

You can reposition user-defined layers in the layer list after

initial placement by using tHeé) and(4) keys. The following
rules apply:

To
1

2
3
4

position graphic layers anywhere in the list
position [UserDefined] signal layers between the
Component and Solder layers

reposition a user-defined la yer

From the Configure menu, select Layers.

From the Layers list, select a user-defined layer.
Use theUp or Down buttons to repaosition the layer.
Click OK.

Shortcut: Select a layer from the
Layers drop-down list in the
toolbar.
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Deletin g a User-Defined La yer

To delete a user-defined la yer

1 From the Configure menu, select Layers.

Select the user-defined layer that you want to delete.
Click the Delete button.

Click OK.

You cannot delete a system-
defined layer.

A WDN

Creating a Layer Pair

To create a la yer pair

1 From the Configure menu, select Layer Pairs.

Configure Layer Pairs

Layer Pair [ Upper } Lower ]

|Component.~'30|der | | Delete I

Component ! Solder

Upper Lower
Component Component
Solder Solder

The way in which layers can be paired is dependent upon the
configuration order of the layers in the Layers dialog box in
the Configure menu. A layer that is selected as an upper
layer can only be paired with a layer appearing below it in
the Configure/Layers sort order. Likewise, a layer that is
selected as a lower layer can only be paired with a layer
appearing above it in the Configure/Layers sort order.
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If layer order is changed thus invalidating layer pair
configurations, the offending layer pair definitions are
automatically deleted.

From the Upper list box, select one entry.
From the Lower list box, select one entry.
Click the Add button.

Click OK.

aa b~ W N

Deleting a Layer Pair

To delete a la yer pair
1 From the Configure menu, select Layer Pairs.
2 From the Layer Pair list, select one entry.

Layer Pair (Upper/Lower) lists the set of configured layer
pairs. The current layer pair is shown in the Layer Pair text
box.

Click the Delete button.
Click OK.
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The areafill clearance value only
establishes the required
clearance from other areafills on
different nets.

Drawin g and Editin g
Areafills for Plane
Layers

Drawin g Areafills

PCBoards allows you to create solid conductive regions called
areafills,on signal layers. They are useful for creating common
regions for power and ground connections.

As you create areafills, PCBoards performs certain requirements
automatically:

« Ifyou place areafills where objects already exist, PCBoards
automatically pours the areafills around those objects,
providing proper clearances.

« After you identify the net to which you want the areafill
connected, PCBoard makes connections between the
areafill and affected component pads as defined in the
padstack definition (using the padstack thermal relief
settings).

«  When new objects or traces are introduced, PCBoards
automatically readjusts the areafills to provide necessary
clearances and pad connections.

- PCBoards automatically detects floating conductive
regions, oislands where the areafill is divided and a
portion of it is not connected to its net. You can then
redesign the area and reconnect the areafill.

You define the shape of an areafill by drawing a border with
segments and vertices. Initially, PCBoard uses the clearance
value for the current trace style as the clearance value for the
areafill boundary segment. After you place the areafill,
however, you can edit the boundary clearance and other areafill
properties using Attributes from the Edit menu. You can also
modify the boundary shape (seéiting areafill boundaries on

page 5-1).
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To draw an areafill

1 Make the layer where you want the areafill, the current
layer.

2 From the Draw menu, select Areafill.
Click on the first vertex position.

4 Move the cursor to the location for the second vertex.

A rubberband polygon appears. Pressing incrementally
. . ] deletes vertex points in reverse
Click to establish the second vertex point. placement order: the drawing

Repeat step3 through5 to place additional sides of the
polygon.
7 Click-right when you have defined all the vertices you neecYou must define at least three

vertices for the areafill to be
completed.

sequence begins again with step
1

PCBoards completes the areafill.

Specif ying the areafill net

After placing your areafill, if it encompasses only one net, you
are warned that the areafill will be merged with that net.

If the areafill encompasses more than one net, PCBoards
displays the Choose Net dialog box listing all net names -
encompassed. Nt Narmes G |

MM_0005
To specif y an areafill net vEE

1 From the Net Names list box, select a net name.
2 Click Close.

Editin g Areafill Attributes

Use Attributes from the Edit menu to edit areafill properties.

To edit areafill attributes

1 From the Edit menu, choose Attributes. Shortcut: Double-click on any
boundary segment.



5-10 Preparing the Layout for Routing

Attributes B
M ame
METHAME = r'-”-l 0001 Hew... |
Qhangel
MET_FIXED =
FILL_LAYER = Component Qeletel
FILL_CLEARANCE =
FILL_DISPLAY _MODE = DRAFT
FILL_SHOW_ISLANDS = .
= = Dizplay... |
Cancel |

2 Change one of the properties you need according to the
following definitions.

NetName

Net_Fixed

Fill_Clearance

Fill_Display_

Mode

Fill_Show_
Islands

3 Click Change.

Displays the net name to which the
areafill is connected. The net to which the
areafill is assigned is not changeable in
this dialog box. However, you can
reassign it by using tHediting areafill
boundariegprocedures.

Options are Yes or No. If you choose Yes
PCBoards prevents the areafill (and the
rest of the net) from being moved and the
boundary from being resized.

DRC uses this value to check that any two
areafills clear each other by at least the
larger of the respective areafill clearance
values.

Options are Draft and Solid. Select Draft
to display the areafill as a boundary
without a fill pattern. This avoids
recalculation of internal geometries and
the extra time it takes to redraw fill
patterns.

Select Solid when creating output
fabrication files.

Options are Yes and No. If you choose No
islands will not be displayed. When
islands arenot displayed, they wilhot be
part of the output fabrication files.
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4 Repeat steps and3 until you are finished editing
properties.

5 Click OK to exit.

Fill_Layer displays the layer name on which the areafill resides.

It is not editable.

Editin g areafill boundaries

You can change the shape of an areafill by moving, adding, arNote When you are finished
deleting vertices. Best results occur when the boundary formsediting the areafill using
simple closed shape. With a bit of strategy, you can perform Areafill from the Edit menu,
the areafill net is verified and
you can assign the areafill to a
different net if needed.

sophisticated editing.

To move a vertex
Ensure no other objects are currently selected.
1 Drag a selection rectangle around the vertex.

2 Click and drag the vertex to a new position.

To add vertices
1 From the Draw menu, select Areafill.
2 Select the edge on which you want to add a vertex.

The edge rubberbands allowing you to drag and click to
establish as many vertices as needed.

3 Right-click to end the draw mode when you are finished
adding vertices.

When adding vertices:

If you want to remove a
vertex you just created, press

(+=Bksp).

If you aren’t satisfied with
your changes, you can
quickly abort them by
pressing (Spacebar. This
immediately discards any
pending changes and restarts
Areafill.

You can click on other edges
and create more vertices, in
the same or a different
areafill, without leaving the
Draw mode.
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To delete vertices

You can delete vertices by usirgBksp). The order in which the
vertices are removed is most often the reverse of the of the order
in which they were initially placed, so selecting the proper edge
is significant. Based on the direction of areafill creation, you
should select the edge that is in front of or behind the vertex you
want to delete.

1 Click on the edge in front of or behind the vertex you want

to delete.
Presg«Bksp).

3 Continue pressing—Bksp) until you delete all the vertices
needed.

To move an ed ge

You can move an edge by simultaneously capturing both its
vertices within a region selection rectangle. This method moves
the edge and its vertices to the new position.

1 Drag a selection rectangle around two or more vertices that
define the edge you want to move.

You can add to the set of selected objects by holding down
while you are making the selection.

2 Drag the vertex (and the edge) to the new position.

When you move one vertex, all selected vertices (objects)
move the same distance and direction.

You can also move an edge by clicking on the boundary edge
you want to move. This method of moving an edge leaves the
original defining vertices at their current position and
establishes new vertices at the new position.

1 Click on the edge you want to move.
2 Drag one of the vertices to a new position.

New vertices are created at the new position and the original
(defining vertices) are left where they are.
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Thermal relief

Pin and via pads connected to an areafill are connected with a
series of metal spokes and air gaps that provide relief from
thermal dissipation. The dimensions and orientation of the
spokes are controlled by the individual pad definitions. The size
of the air gaps is inversely related to the surface area of the
spokes.

You can mimic solid connections to areafills by placing a
carefully sized trace segment at the site of the pin or via. Choose
a width value and establish a length, somewhat larger than the
pad plus clearance dimensions, so as to provide a reasonable
overlap with the surrounding areafill.

Creatin g Plane Layers

By default, plane layers are defined as signal layers that are 80%
or more covered by areafills. This can be modified by updating
the CCTPIanePCT line in thesim.ini  file (seePCBoards
Reference Manual

To create a plane la yer

1 If not already defined, create a signal layer specifically for
this plane. Be sure to choose Signal in the Layer Type
section (se€reating a User-Defined Layer on page)5-2

2 Create one or more areafills to cover tsm.ini  -defined
minimum amount of area required for plane layers (by
default, 80% of the board signal keepin area). For each
areafill:

a Select Areafill from the Draw menu to define the metal
area on the layeDfawing Areafills on page 5)8

b If the areafill contains nets, select a net name from the
Net Names list, in the Choose Nets dialog box, to define
which net the areafill connects to.

For example, a power plane could connect to a net
named +5v; a ground plane could connect to a net
named GND.
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¢ Click Close.

Note While editing, set the d Double-click on any boundary segment of the areafill to
FILL DISPLAY MODE display the Attributes dialog box.

atZ/bute gg DR?FT. t_Th/sb e Set the areafill attributes as required (Bel@ing
reauces the redraw time by Areafill Attributes on page 5)9
Skipping the recalculation of

internal geometries and

eliminating the fill pattern;

only boundaries will be 1 From the File menu, select Exit to quit PCBoards.

drawn. Be sure to reset this

attribute (to SOLID) before

generating artwork. 3 Inthe PCBoards section, find the statement using the
CCTPIlanePCT keyword and set a new value for minimum
areafill coverage, using the format:

To chan ge the areafill covera ge percenta ge

2 Use a text editor to opersim.ini  (e.g., Notepad).

CCTPlanePCT = <new value>

Save and clos@sim.ini

N
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Addin g a Keepout

Keepoutsre special purpose, electrically inert areas used to Text objects placed on signal
define regions in which other electrical object types—areafillslayers are treated as keepouts.
segments, holes, and vias—must be excluded.

The shape of the keepout is defined by creating segments and
vertices.

To define a keepout

1
2

~N o o b

From the Draw menu, select Keepout.
Click on the first vertex position.

Move the cursor to the location for the second vertex. Pressing incrementally
deletes vertex points in reverse

A rubberband polygon appears. placement order.

Click to establish the second vertex point.
Repeat stepgdand4 to place additional sides of the polygon.You must define at least three

. . vertices to complete a keepout.
Click-right to complete the keepout boundary. P P

Click-right to end draw mode.

Editin g a Keepout Boundar vy

The procedures for editing a keepout boundary are the same as
for editing areafill boundaries. S&eliting areafill boundaries

on page 5-11
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Using Design Rule
Check (DRC)

The electrical integrity of a design can be checked at any time
using Design Rules Check (DRC). DRC scans the design for:

« short circuits

- clearance violations between two electrical objects (trace
segments, pins, vias, areafills), and between an electrical
object and a hole or text

- signal keepout violations—trace segments, vias, and
areafills that are totally or partially inside

- signal keepin violations—trace segments, vias, and areafills
that are totally or partially outside

« trace width violations
« minimum manufacturing requirement violations

As violations are detected, PCBoards displays informative
messages in the status bar and an ‘X’ at the location where the
violation is detected. Later, violation messages can be browsed
and corrected.

Electrical Rules Handlin g

PCBoards accepts two levels of design rules:
« board-wide manufacturing minimums (DFM rules)

» per layout object rules (individual trace segments, areafills,
and vias)

DFM rules take precedence.

Settin g minimum manufacturin g values

PCBoards allows you to set minimum clearances, trace widths,
and other values compatible with manufacturing limitations—
the DFM rules.
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To set minimum manufacturin g values

1 From the Configure menu, select Mfg Minimum Rules.

2 Enter values for the text boxes as follows:

Table 5-2 Minimum Manufacturing Values

DFM Setting

Meanin g

drill to copper clearance

copper to copper clearance

minimum clearance between a
hole and any metal (trace
segment, areafill, or pad)

minimum clearance between
any metal frondifferentnets

trace width minimum trace segment width

annular ring minimum thickness of the
annular ring around a through-
pin or a via

drill diameter minimum hole diameter for a
through-pin or via

spoke width minimum thickness of the metal
connecting to a thermal pad

3 Click OK.

Settin g Clearance Values

PCBoards supports several methods to initialize required
clearance values for trace elements. Once initialized, these
values can be edited for individual trace segments, areafills, and

holes.
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Net clearances override the
current trace style showing in the
Style drop-down list (in the
toolbar).

Shortcut: double-click on a trace
or

type (Ffi).

Net clearances override the
current trace style showing in the
Style drop-down list (in the
toolbar).

Settin g trace se gment clearances

When you draw trace segments, their clearance requirements are
initialized from on of two sources:

If a clearance has been set for the net (either from
Schematics or the CCT:Net Rule dialog box), the segment
values will take on the net value.

If no clearance has been set for the net, clearances are set
according to the current trace style showing in the Styles
drop-down list in the toolbar.

To chan ge the clearance value for individual trace

segments

1 Select one or more trace segments.

2 From the Edit menu, select Attributes.

3 Change the SEG_CLEARANCE attribute value.

4 Click OK.

Note The clearance value assigned will not override the

minimum manufacturing copper-to-copper
clearance. The minimum manufacturing clearance
is the smallest value used (see Setting minimum
manufacturing values on page 5)16

Settin g areafill clearances

When you draw areafills, their clearance requirements are
initialized from on of two sources:

If a clearance has been set for the net (either from
Schematics or the CCT:Net Rule dialog box), the areafill
values will take on the net value.

If no clearance has been set for the net, clearances are set
according to the current trace style showing in the Styles
drop-down list in the toolbar.
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To chan ge the clearance value for individual
areafills

1 Select one or more areafills.

2 From the Edit menu, select Attributes. Shortcut: double-click on a trace
3 Change the FILL_CLEARANCE attribute value. ?yrpe (Fii).
4 Click OK.

Note The clearance value assigned will not override the
minimum manufacturing copper-to-copper
clearance. The minimum manufacturing clearance
is the smallest value used (see Setting minimum

manufacturing values on page 5)16

Settin g pad clearances

Individual pad clearance requirements are initialized within
padstack definitions.

Padstack definitions are created using New in the Padstacks
dialog box in the Configure menu. Within each definition, pad
clearances can be defined for each signal layer in the design.
Every component pin or via is set up with a default association
to a padstack definition. Thus, when either a component or via
is added to the design, the appropriate padstack definition is
automatically applied.

The default padstack association is defined as follows:

« For component pins, padstack associations are defined
within footprint definitions (seéssigning a Padstack on
page 10-1p

- For vias, padstack associations are defined in two ways:

< when routing, from trace style definitions, or

« when placing vias using Add Via from the Draw menu,
by the current via style defined in the Style box in the
toolbar.

SeeVias on page 6-1for further information.
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To chan ge pad clearances for all pins and vias
referencin g a given padstack definition

Note Every pin or via Edit the padstack definition, changing the pad clearance value as
instance is associated with a needed for each layer (séditing Padstacks on page 9}17
padstack definition. Thus,

changes to the definition To chan ge the assi gned padstack for individual

affects all pin and via pins and vias

instances referencing that ) ] )

definition. 1 Select the desired pins and vias.

Shortcut: double-click on a trace 2 From the Edit menu, select Attributes Select Attributes.

fyrpe G0 3 Change the PIN_PADSTACK (or VIA_PADSTACK)
attribute value so that it references a different padstack
definition.

a Select PIN_PADSTACK (or VIA_PADSTACK).
b Type a new definition name into the Value text box.

If the required padstack definition does not already exist,
create a new definition with the required pad clearances (see
Creating Padstacks on page 9-10

4 Click OK.

Using Online DRC

When online DRC is enabled, design rules are checked
whenever an electrical object is placed or moved in the design.

To enable online DRC

1 From the Tools menu, select Options.
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Options E3 I
— Interaction Preferences——————— [~ Units of Measure ——
" mil
Snap-to-pin T hreshaold: |15mil " mm

Raotation |ncrement; ISD Deq. ™ BestRep.

M Rubberbanding W Auto-complete CCT — Repaint

¥ Orline DRC [ DRC Sound ;
. ’ " Fill
¥ Crosshair W Auto Metlist Check ~ Outline
I™ Optimize Fat: W Auto Loop Remowe
& One Pass
—Zoom Pan Delta = Formal
Scale: |2 Coarse: |25 % ¥ Current Last
Fit: [a0 | %= Fine: [1 %
—autopan——————————— | [~ Autozave
™ Enable ™ Enable
Sensitivity: I‘IDDD ms Every: |15 Hin.
_DK
Hot Zone: I‘I % ™ Save Settings Carmea] I

2 Select Online DRC.
3 Click OK to exit.

Using Batch DRC

Running DRC in batch means that you activate DRC by
selecting DRC from the Tools menu. If you are not running
DRC in the online mode, you must run it in batch mode if you
want a DRC on your layout.

At any time, batch DRC may be run on either the entire design
or a selected subset of the design. Batch DRC should be used
when updating padstacks or footprints using Padstack from the
Configure menu or Load Padstack and Update Footprint from
the Library menuThese operations delete the markers for prior
violations but do not trigger an automatic check.
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To run batch DRC
1 Either:

»  Group-select the portion of the layout to be considered
for DRC

» Or select nothing to check the full board

2 From the Tools menu, select DRC.

To abort in-pro gress DRC
1 Press$< Shift).
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Overview

This chapter discusses the information you need to know for
routing interactively (not using the autorouter).

The following sections are in this chapter:

Highlighting Nets on page 64&lls you how to highlight one or
more nets for easy viewing.

Routing Traces on page 6discusses trace segments, their
properties, and associated objects, as well as how to place them
in the layout.

Understanding the Smart Functions on pagecét&eptually
describes how the system handles certain trace editing
situations.

Understanding Pins and Vias on page 6Gd&&cribes the
differences between pins and vias as they pertain to PCBoards.

Working with Areafills on page 6-18iscusses how they
associate with other electrical elements, and other
considerations for their use.




6-2 Routing Interactively

Hints and Tips on page 6-2fives you helpful suggestions
concerning material covered in this chapter.
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Highlightin g Nets

You can highlight selected nets within the work area.
Highlighted nets are marked with a dashed line in the configured
highlight color.

You can highlight nets in two ways:

« Select the net(s), or segment of the net(s) first, then select
the menu command.

« Select the menu command, then choose the net(s) from a
list.

Selectin g the Net(s) First

To select the net(s) first

1 Select rats and/or trace segments within the design.

2 Select Highlight Net(s) from the View menu.

Selectin g the Net(s) Last

To select the net(s) last

1 Select Highlight Net(s) from the View menu.

A dialog box displays a listing all of the nets within the
layout database.
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The Highlight Nets dialog box
Net Names list and buttons
perform as follows:

* Net Names lists the complete
set of nets contained in the
layout database. You can
select one or more nets.

» Select All selects all of the
nets in the Net Names list
box. Subsequent clicks on
highlighted entries deselects
them.

* Unselect All deselects all of
the nets in the Net Names list
box. Subsequent clicks on
highlighted entries reselects
them.

2

3

Highlight Nets

Net Names

+5v b Select All |
DI(I3 GND Unselect All
IN10

INT1

IN12

IN13

IN14

IN15

INT6
IN17

IN18 :

Click on the net names of interest (entry is highlighted when
selected).

Click OK.

Clearin g Highlighted Nets

To clear highlighted nets, select Clear Highlights from the View
menu.
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Routin g Traces

Traceddefine conductive paths connecting two component pins.
Traces can be routed either using the layout editor’s trace
drawing capabilities, or automatically (autorouting) based on
the layout’s ratsnest configuration and chosen routing rules.
Regardless of the routing method, routed traces can be modified
using graphical trace editing capabilities.

Trace routing is affected by trace style (default width, clearance,
and via padstack association), layer bias (when autorouting),
and configurations for rubberbandingnap grid, and pin-snap
threshold. A trace segment can be placed at any angle.

To route traces interactivel vy
1 Select Trace from the Draw menu. [o] or(cr+@
2 Select the trace style from the Styles drop-down list.

You can change styles at any time while routing.

3 Select the starting trace segment position by clicking at I the starting point is:
either a pin, existing trace segment, via, areafill, oratan , 4,4 pin, existing trace

arbitrary cursor position. segment, or via, the new
4 Move the cursor to the end-point of the trace segment. segment is assigned to the

existing net
You have .control over the three methods for placing trace, arbitrary cursor position,
segments: the net is undefined. When
- orthogonal (pres®)) selecting an arbitrary cursor
— position with the snap grid
- orthogonal and 45 degrees (pres} enabled, the starting point is
« any direction (pres®)) the nearest grid point

You can change modes at any time while routing.

SeeTrace Placement Mode on page foira full
explanation.

5 Click to form a single trace segment on the same layer, or
presgTab's) to create a via to the current layer pair partner.

After pressindrabs), click or draw an adjoining trace
segment to establish the via.
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Trace segments and vias can be

deleted by pressing («Bksp).

The via inherits the padstack definition from the current
trace style.

To create a via to other signal layers:

a Presg+) or(-) to move up or down, respectively,
through the signal layers.

The current layer changes accordingly.

b Click or draw an adjoining trace segment to establish
the via.

6 Repeat step3throughs to place additional joined trace
segments.

7 Complete trace placement using one of two methods:
e Click-right.

e Click on or near a pin (no further away thanpiresnap
threshold value specified in the Options dialog box in
the Tools menu), trace segment, or via which is on the
current net.

If no current net is established PCBoards assigns the
trace to the terminating pin’s net.

Repeat step3 through? to place additional traces.
Click-right to end the draw-trace mode.

Once routed, you can interactively edit traces by selecting
the desired trace, trace segments, or segment vertices, and
either dragging them to a new location or reshaping them.

You can also change the following trace segment properties
(seeAdding and Changing Object Attributes on page }-30

Table 6-1 Trace Attributes Available for Edit

Attribute Syntax

SEG_WIDTH thickness for trace
segment [units ]

SEG_CLEARANCE DRC clearance for trace
segment [units ]

SEG_PROTECTED  YES|NG>
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Trace Placement Mode

You have control over how to place the next trace segment when
routing. A rubberband display reflects the current trace
placement mode.

Table 6-2 Trace Placement Modes

Mode Shorte Action
ut
orthogonal (9) constrains trace segments to
horizontal or vertical placement.
ortho/45 constrains trace segments to
orthogonal or 45 degree placement.
any angle (0] allows traces to be placed at any

angle.
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Understandin g the
Smart Functions

Understandin g Smart Snap

In addition to snapping to vertices, pins, and vias, Smart Snap
allows you to create stubless, precise junctions when routing to
or from an existing trace segment. This is true even if the snap
grid is enabled and the trace you are routing to or from lies
between grid points. You can also place vias with the same
accuracy.

Smart Snap works with the following conditions, even if the
shap grid is enabled.

Begin a trace se gment When you begin a trace so the
center line of an existing segment passes through the snap-ring,
PCBoards locates the starting point of the new segment at the
intersection of the existing segment and an imaginary line that is
normal to the existing segment and passes through the center of
the snap-ring.

Trace startpoint

Smart Snapped to

existing trace
endpoint.

Startpoint to the left of existing trace.
Existing trace is between grid points.
Grid Snap is enabled.

i
3
- I
111 T
Stk Sk____]
111 JHHIH

before starting new trace after starting new trace
segment segment
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End a segment When you end a trace segment so that the
center line of an existing segment passes through the snap-ring,
PCBoards locates the endpoint of the new segment at the
intersection of the existing segment and an imaginary line that is
normal to the existing segment and passes through the center of
the snap-ring.

Endpoint to the left of existing trace.

Existing trace is between grid points.
Grid Snap is enabled.

Stubless end
of new trace.

1 1

> i 111 ES| 1111
LT T
Sk_____| Sk_____J
JIH1] Iim

before ending new trace segment  after ending new trace segment

Drag a segment When you drag a trace segment and
complete the move so that the center line of an existing segment
passes through the snap-ring, PCBoards locates the moved
segment endpoint nearest to the center of the snap-ring, at the
intersection of the existing segment and an imaginary line that is
normal to the existing segment and passes through the center of

the snap-ring.
Segmentselected

to,pe moved. End nearest snap-ring
when dragged.

Trace segment moved
to new position.

_ _
ok | Sk
AR | ]]]]] I
Intended new
L1111 et L
L L

before moving trace segment after moving trace segment
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The snap-ring radius graphically
indicates the SnapThreshold
setting.

Place or dra g avia Whenyou place anew via, or drag an
existing via so that the center line of an existing segment passes
through the snap-ring, PCBoards locates the center of the via at
the intersection of the existing segment and an imaginary line
that is normal to the existing segment, and passes through the
center of the snap-ring.

Snap-ring above existing trace in

preparation to add via. Existing trace is
between grid points. Grid Snap is On.

i LT
) )

L i UULIL

New via added.

g!IIII g!IIIII
T T
before adding new via after adding new via

Note [Ifthe snap grid is active and an active grid point
also falls within the snap-ring, then the imaginary
line passes through the grid point rather than the
center point of the snap-ring.

Snap threshold

The SnapThreshold defines the maximum distance at which a
connection is automatically completed when you locate a trace
vertex near a pin or other electrical object on the current net.

To set the Snap Threshold

1 Select Options from the Tools menu.

2 Enter a value in the Snap-to-Pin text box located in the
Interaction Preferences section of the dialog box.

The format for entering a valuetiseshold
value [ units 1] .

3 Click OK to exit the dialog box.
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Usin g Automatic Loop Removal

A simple path is a contiguous chain of trace segments, and
possibly vias, between two distinct vertices. If existing trace
segments and vias create a single, simple path, and you create an
alternate single, simple path between the same two vertices, you
create a loop. Automatic loop removal removes the original

path in favor of the alternate path.

Segment with which a loop will be made.

Intended new trace segment.

——
2

o

~ T
Sk |
T

before looping trace segment

[a]
-}

Loop removed automatically.

o

il
R

- m

1]
R_____|
I

after looping trace segment

To activate Automatic Loop Removal

1 Select Options from the Tools menu.

Options =] I
— Interaction Preferences——————— [~ Units of Measure ——
" mil
Snap-to-pin T hreshold: |15mil i mm
Ratation Increment: ISD Deq. ™ Best Rep.
¥ FRubberbanding W Auto-complete CCT| |~ Repaint
M OnlineDRC I DRC Sound & Fil
¥ Crosshair W Auta Metlist Check  Dutline
I™ Optimize Fat: W Auto Loop Remowe
= One Pass
— Zoorm Pan Delta " Formal
Scale: |2 Coarse: |25 % ¥ Curent Last
Fit: [a0 | = Fine: [1 %
— Autopan Autosave
™ Enable ™ Enable
Sensitiviby: I‘I ooa ms Ewery: |15 Min.
_DK
HotZone: I‘I z I Save Settings Cancel I

2 Select Auto Loop Removal.
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3 Click OK to exit the dialog box.

Understandin g Smart Select

When you move an individual trace segment, or the vertex of
multiple segments or other objects, Smart Select automatically
extends selection to all traces and objects affected by the move.
There are two distinct behaviors, depending on the object you
select and where you select it.

Single trace selected in the middle When you

select a single trace element in the middle of the trace and move
it to a new location, PCBoards automatically selects all traces
and other objects attached to either end of the selected trace and
moves or stretches them accordingly.

Segment selected in the middle Segment, connecting

for dragging. traces, and objects
moved to the new
_ location. _ nn
Dk Dk
G JIIT

B D)

o ! All connecting 3
Dl . Dl
HITITT vocesenconees > Y

are highlighted also.

2

during trace segment move after trace segment move

Trace or ob ject selected at vertex ~ When you select
a trace or object at a vertex where multiple traces or objects
converge, and perform a move operation, PCBoards
automatically selects all traces and objects connected to the
vertex and moves or stretches them accordingly.
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All converging traces and

objects are selected. Converging move complete.
« 1 _ « 1 _
Sk Sk | Sk Sk |
[ LLLL L] i JLLLLL

ol 4

! || Ii Converging traces o~ ! || Ii
and objects being -

during trace segment move after trace segment move

N
-]

Understandin g Smart Move

Smart Move lets you move trace elements orthogonally witholNote You must select in the
losing the x-axis or y-axis positions of the trace ends, dependirmiddle of the trace you are
on trace orientation and direction of movement. This is true evemoving.

if the snap grid is enabled and the trace you selected lies between

grid points.

There are four situations in which smart move is effective when
the snap grid is enabled.

Horizontal trace in a vertical direction When you
select and move a horizontal trace in a vertical direction,
PCBoards maintains the x-axis positions of both ends of the
trace, even if the trace lies between grid points.
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X-axis coordinates

maintained even Segment move completed.
though they lie
between grid points. |11 1
Sk | Stk
JLLLLL ILLLL
| i )
o I I II II Horizontal segment N I I II II
> fomm oo
vertically.
during vertical move after vertical move
Vertical trace in a horizontal direction When you

select and move a vertical trace in a horizontal direction,
PCBoards maintains the y-axis positions of both ends of the
trace, even if the trace lies between grid points.

Y-axis coordinates

maintained even

though they lie Segment move completed.
between grid points.

11 ] _
t Sk
QLD LT ]
g II II"_\jertical segment g II II"
| being moved LI——I——
I " " horizontally. I " "
during horizontal move after horizontal move

Oblique an gle with a horizontal trace When you
select and move a trace that is at an oblique angle and has a
horizontal trace connected at either or both ends, PCBoards
maintains the y-axis positions of both ends of the oblique trace,
even if the trace lies between grid points.
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Y-axis coordinates Obligue segment being
maintained even  moved horizontally.

though they lie
between grid

points.
L |K L |K
SR ) LI_I_J
L L

during oblique horizontal after oblique horizontal

Segment move completed.

Obligue an gle with a vertical trace ~ When you select

and move a trace that is at an oblique angle and has a vertical
trace connected at either or both ends, PCBoards maintains the
x-axis positions of both ends of the oblique trace, even if the
trace lies between grid points.

X-axis coordinates
maintained even

though they lie IIIIIII IIIIIII
between grid pomts.:) | 5 ——
. ITml ——_ I
e /
i NIIII\
SR Oblique segment SR Segment move
""l being moved "I" completed.
vertically.
during oblique vertical move after oblique vertical move

Note Note: If you select and move a trace that is at an
oblique angle with a horizontal trace at one end
and a vertical trace at the other, PCBoards can
only maintain the x-axis and y-axis positions at the
ends of the oblique trace if the ends lie on a grid
point. If the ends lie between grid points,
PCBoards snaps them to the nearest grid point.

You can override Smart Move by moving a horizontally-
oriented trace in a horizontal direction a distance approximately
equal to the current grid setting, or a vertically-oriented trace in
a vertical direction the same distance.
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Understandin g Pins and
Vias

Pins

Pins are defined within the footprint editor and are always
associated with a particular footprint definition (S&epter
10Creating and Editing FootprirtsThey are identified with a
number which is used to define the specific connectivity in the
netlist. They are compound objects that always have an
associated padstack definition. When you place a pin, PCBoards
generates pad and mask graphics on their own respective layers.

Pins are plated holes used to connect traces between layers.
They are designated as either surface mount or through-hole.

Pins can:
- extend from one surface to another (through-hole pin)

» begin on one surface and end at an internal layer

Vias

Vias are plated holes used to connect traces between layers.
Vias can:

- extend from one surface to another (through-hole via)

» begin on one surface and end at an internal layer (blind via)
« begin and end on internal layers (buried via)

You can place vias:

The underlying properties of the - directly, by positioning a via object on a board layer.
padstack definition associated
with the via, and the current layer

pair determine the extent of the Vias are compound objects that always have an associated

layer transition (whether - padstack definition as defined by the current trace style. When
through-hole, blind or buried)

« indirectly, during trace routing
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you place vias, PCBoards generates pad and mask graphics on
their own respective layers.

Placin g a via

To place a via directl y
1 Select Add Via from the Draw menu. |§|
2 Click at the position where you want the via.

The via starts on the current layer and ends on the layer pair
partner. If the padstack has been defidkdays Through
the start and end layers are [Top] and [Bottom].

To place a via while routin g traces

1 Start a trace segment from a pin, trace segment, or via.

2 Move the cursor to where you want to place a via and click
to end the segment.

3 Transition to another layer:
«  Presgnabs) to transition to the current layer pair partner.

- Make a different signal layer current by using the Layer
drop-down list.

4 Click to place the via and continue the trace.

5 Repeat stepsthroughd to place as many vias as you need.
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After you place vias, you can edit the following properties (see
Adding and Changing Object Attributes on page }-30

Table 6-3 Editable Via Properties

Attribute Syntax

VIA_PADSTACK padstack definition name

VIA_TESTPOINT <TOP|BOTTOMBOTH> specifying which
surface is used for probing

VIA_PROTECTED YES|NC>
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Workin g with Areafills

When working with areafills it is very important that you be
aware of how they associate with other electrical elements of the
design.

An areafill is always either physically connected to a net that A physical connection to an
appears in the design netlist, or else fldating. For an areafill ~ areafill can only be established
to be physically connected there must be an unbroken at the site of a pin or via.
conductive path between the interior of the areafill to a pin or via

that appears in the design netlist.

PCBoards determines to which net the areafill should be
connected at the time the areafill is defined. It is therefore
important that you establish a suitable pin or via site, for the
correct net, and on the proper layer, before you create a new
areafill.

It is also vitally important that you establish the correct net
assignments for all areafills in the design before using the
autorouter. This is especially true for areafills that are used to
form internal planes.

SMT Considerations

In designs that make heavy or exclusive use of SMT
components it may actually be necessary to partially route traces
(from pins) and drop vias to or through layers where areafills
reside.

Split Power and Grounds

You can define multiple areafills on a single layer and associate
each areafill with a different net (such as PWR and GND).
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Take care to not overlap areafills on different nets. DRC flags
the violation if you do. The FILL_CLEARANCE attribute for
areafills controls the clearance requirement between it and other

areafills.
The default value of 80% canbe ~ The autorouter treats any layer that has the total area of all its
changed by modifying the areafills exceeding 80% of the total signal keepin area, as a
CCTPLANEPCT entry in the plane layer. If the layer’s areafills total less that 80%, the
msim.ini~ file. autorouter treats the layer as a mixed layer.

Voids

Voidsare polygonal cutouts (clear regions with no metal) within
an areafill. You define the shape of a void by positioning
vertices. You must establish at least three vertices to define a
void.

To draw a void

1 Click on the first vertex position.

2 Move the cursor to the location for the next vertex.
A rubberband polygon appears.
Click to establish another vertex point.

4 Repeat stepd-3 to place additional sides of the polygon.

Pressind«+Bksp] incrementally deletes vertex points in
reverse placement order.

5 Click-right to complete the void.

Click-right to end draw mode.

Editin g void boundaries

You can change the shape of a void by moving, adding, and
deleting vertices. Best results occur when the boundary forms a
simple closed shape. With a bit of strategy, you can perform
sophisticated editing.



Working with Areafills 6-21

To move a vertex
Ensure no other objects are currently selected.
1 Drag a selection rectangle around the vertex.

2 Click and drag the vertex to a new position.

To add vertices

1 From the Draw menu, select Void. When adding vertices:

2 Select the edge on which you want to add a vertex. °

The edge rubberbands allowing you to drag and click to
establish as many vertices as needed.

3 Right-click to end the draw mode when you are finished
adding vertices.

To delete vertices

You can delete vertices by usirgBksp]. The order in which the
vertices are removed is most often the reverse of the of the orc,
in which they were initially placed, so selecting the proper edg
is significant. Based on the direction of void creation, you
should select the edge that is in front of or behind the vertex yc
want to delete.

1 Click on the edge in front of or behind the vertex you want
to delete.

2 Presg«Bksp).

3 Continue pressing—Bksp) until you delete all the vertices
needed.

To move an ed ge

You can move an edge by simultaneously capturing both its
vertices within a region selection rectangle. This method moves
the edge and its vertices to the new position.

1 Drag a selection rectangle around two or more vertices that
define the edge you want to move.

You can add to the set of selected objects by holding down
while you are making the selection.

If you want to remove a
vertex you just created, press

(+=Bksp).

If you aren’t satisfied with
your changes, you can
quickly abort them by
pressing (Spacebar. This
immediately discards any
pending changes and restarts
Areafill.

You can click on other edges
and create more vertices, in
the same or a different
areafill, without leaving the
Draw mode.
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2 Drag the vertex (and the edge) to the new position.

When you move one vertex, all selected vertices (objects)
move the same distance and direction.

You can also move an edge by clicking on the boundary edge
you want to move. This method of moving an edge leaves the
original defining vertices at their current position and
establishes new vertices at the new position.

1 Click on the edge you want to move.
2 Drag one of the vertices to a new position.

New vertices are created at the new position and the original
(defining vertices) are left where they are.
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Islands

PCBoards automatically detects floating conductive regions, or
islands where the areafill is divided and a portion of it is not
connected to its net.

The white area inside the black areafill in Figure 6-1 shows an
island.

Island

Figure 6-1 An Island in an Areafill.

You have a choice to display or not display islands. Displaying
the island means that metal fills the island and the areafill
appears as one solid area. Not displaying the island means the
metal is removed from the island and the areafill appears as
above.

Note Since displaying islands means that they are filled
with metal, generating a Gerber file with islands
displayed produces metal in those areas.
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The contribution of every spoke
is always considered when
physical connectivity is
evaluated.

Automatic Spoke Removal

Pin and via pads connected to an areafill are connected with a
series of metal spokes and air gaps that provide relief from
thermal dissipation. The dimensions and orientation of the
spokes are controlled by the individual pad definitions. The size
of the air gaps is inversely related to the surface area of the
spokes.

There are up to four thermal relief spokes per pad, and when you
regenerate (pour) an areafill, PCBoards evaluates every spoke
independently, in each pad. If a spoke falls within a void or
outside the areafill, the automatic spoke removal function
removes it.
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Hints and Tips 0

« You can turn off the display of certain nets, or only display
one net at a time, by using Ratsnest Display from the
Configure menu.

« You can highlight a specific net or trace by using Highlight
Net(s) from the View menu.

- The display mode for areafills can be set to Draft (the
default) or Solid. The Draft mode is best for editing and
general design work because it reduces the amount of time
required to redraw the image. Use Solid to verify the
finished areafill image, and for post-processing. The
areafills must be displayed in the Solid mode when
generating Gerber files.

* You can use Void from the Draw menu to surround a via and
remove its thermal spokes.



Routin g with the CCT
SPECCTRA Autorouter

Overview

PCBoards provides an integrated interface to Cooper & Chyan
Technology’s (CCT) SPECCTRA autorouter. The number of
board layers and autorouting features available to you depends
on the package you purchased. MicroSim PCBoards with
Autorouter is available in four configurations:

« 2 layer/1000 pins

* 4 layer/4000 pins

« 6 layer/unlimited pins

« unlimited layers/unlimited pins

Note “Layers” refers to routing/signal layers only. Any
number of plane layers may be defined. “Pins”
refers to component pins only.

These layer and pin restrictions apply only to the
SPECCTRA Autorouter; not to the PCBoards
layout editor.
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You can run an autorouting session directly from PCBoards
without additional setup. You can also define layout rules that
constrain SPECCTRA'’s operation.

This chapter covers setting up and running the autorouter and
contains the following sections:

Setting up for Autorouting on page Midcusses the board-wide
default rules parameters.

Verifying Advanced Net Rules on page &plains how to

define layout rules specific to nets and groups of nets.

Starting the Autorouter on page 7d8scribes how to start the
autorouter and read the subsequent routing file into PCBoards.
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Settin g up for
Autoroutin g

This section describes the board-wide default rules for the
following parameters.

Table 7-1 Board-wide Default Rules

Parameter Description

trace width defines the trace width.

trace clearance defines the required space between the trace and
other layout objects. The initial value is the
greater of the current trace style clearance and
the manufacturing minimum copper clearance
values.

Format:width value [units]

via/pin defines the required space between:
clearance « traces and padstacks associated with vias and
pins
e vias and pins
e vias

The initial value is the largest pad or drill
clearance of all pin and via padstacks in the
design, or the manufacturing minimum copper
clearance, whichever is greater.

Format:clearance value [ units ]

via padstack defines the padstack definition to be used for
vias unless there is an overriding net rule. This
list contains only the round padstack definitions
that are currently available for use. Initially it is
set to the via padstack of the current trace style.

Format:clearance value [ units ]

trace grid defines the default grid spacing for routing.
Either a single board-wide grid can be set, or
different grids can be used for different layers.

via grid defines the minimum grid spacing for via
placement applied to all routing passes after the
first three.
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Table 7-1 Board-wide Default Rules (continued)

routing control  defines how trace segments are established for a
given net—i.e., placement order and position on/
off the trace grid.

pin/via control  defines the constraints for connecting trace
segments to other metal.

net control defines the limits and rules governing trace
geometry.

For customizing these settings and using more advanced routing
technigues, see the onliMécroSim PCBoards Autorouter
User’s Guide.

To set up for autoroutin g

1 Select CCT: Setup from the Tools menu.

CCT Setup

Default Settings Trace Grid Via Grid— ting Control

width:  [8mil | Spacing: [imil | | Spacing: [1mii | | Routing Style
. = starburst
Clearance: |3'T"| | Apply to Layer I | Apply to Via I E

|

Via/Pin |5m“ O Mid-Driven

Clearance: Component PGA1 + O Balanced

Padstack Solder to-0.6-signal O Simple Daisy
to-0.9-signal ® . .

to-1.1-signal [+ t0-0.7-signal Oftgrid Routing Okay

tofl].55xl].Efsina

dip-signal [+] Autorouter

LayersfPins:
= ,

Pinf\fia Control 211000 Y
C Segments Connect at Pins & Vias  Max ¥ias per Connection: 414000

C Segments Connect at Any Copper 6fU

@ Any Copper for Star, Mot for Daisy
Max Stub Out From Pin: I P e T B

¥ If Fanout Via. Route to It. Not Pin SMT to Turn Gap:

Max Yias per Net:

11

Cancel I

Net Control
[™ Same Net Checking Max Bends per Connection:

[ Don't Use Diagonals Through Fixed Objects Max Wrong-Way Length: I

Max Wire Length on Mixed Layer:

Max Crossings per Connection:
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2 Review the default settings in each dialog box section.

You can route using these values, or change them as
appropriate to the design requirements. For detailed
explanation of the various parameters, see the online
MicroSim PCBoards Autorouter User’s Guide.

3 Click OK to accept the rules you defined.
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Verifying Advanced Net
Rules

Use CCT: Net Rules to define layout rules specific to nets and
groups of nets (classes). The rules that you can set are similar to
the board-wide defaults provided in the

CCT: Setup dialog box, in the Tools menu.

The values for trace width, trace clearance, whether or not traces
are fixed, and whether or not they are protected may reflect
routing rules defined previously in MicroSim Schematics or the
layout editor.

To review the default values for advanced net
rules

1 Select CCT:NetRules from the Tools menu.

CCT Net Rules
-Apply Rules To—

[ aov.. |[ ofm.. |[ wve.. |[ Fst. |

® Net[s] Rules -
[net G [rule [width 0.020000))) Delete I
[net G [rule [clearance D.015000)])
-Met Attributes——— Pinfia Control
Set Width: I I C Segments Connect at Pins & Vias
@® Segments Connect at Any Copper
Set Clearance:l | O Any Copper for Star, Not for Daisy
= O On Max Stub Out From Pin: I
Clear All Set Fixed: @® Off
Max ¥ias per Connection: I
Set Priority: I I
Max ¥ias
) Net Class Routing Control per Net:
Set Routing Style Met Control
Max Bends per Connection: I
Istarhursl E . .
O Mid-Driven Max Crossings per Connection: I
O Balanced Max Wire Length l— m
Edit Classes... @ Simple Daisy on Mixed Layer: -

2 Review the default settings in each dialog box section.

You can route using these values, or change them as
appropriate to the design requirements. For detailed
explanation of the various parameters and advanced
autorouting commands (ADV, DFM, HYB, and FST), see
the onlineMicroSim PCBoards Autorouter User’s Guide.
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3 Click OK to accept all values.
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Startin g the Autorouter

The autorouter evaluates the design based on the rules defined
during setup. From the evaluation, it determines the best
strategy for fanout, routing, and cleanup. It then performs the
routing using the SmartRoute algorithm.

In most cases routing is completed without further interaction
from the designer.

To start the autorouter

Select CCT:Autoroute from the Tools menu.

After autorouting, you can choose the method for reading the
route file (rte ) from SPECCTRA into PCBoards. You can:

- have PCBoards read the file automatically

- read the file in interactively

Readin g the route file automaticall y

To have PCBoards automaticall y read the route
file from SPECCTRA ever y time you run the
autorouter

1 Select Options from the Tools menu.

Options l
— Interaction Preferences————————— [~ Units of Measure ——
i+ il
Snhap-to-pin Threshold: I'I Srnil " mm

Rotation Increment: ISD Deq. I” BestRep.

[+ Rubberbanding [+ Auto-complete CCT — Repaint
¥ Orline DRC [ DRC Sound ’
. ) i+ Fill
¥ Crosshair ¥ fute Metlist Check  Outine
™ Optimize Fat: W Auto Loop Remove
& One Pass
" Formal
4 ¥ Current Last

Fit [30 | = Fire: [1

—hutopan————————— [ Autozave
" Enable " Enable
S enitivity: |1DDD ms EVE'}'1|15 Mir.
_DK

Hot Zane: |1 2 ™ Save Settings Cancel I

b

—Zoom————— ~PanDelta
Scale: |2 ’7 Coarse: |25
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2
3

Select Auto-complete CCT.
Click OK.

Readin g the route file interactivel y

To read the route file into PCBoards onl y when
you are read y

1

Prior to beginning the autoroute session, ensure Auto-
complete CCT (Options dialog box from the Tools menu) is
cleared.

Clearing this box causes SPECCTRA to maintain control
after autorouting is finished. You must interactively exit
SPECCTRA. You must also interactively read the route file
into PCBoards.

In SPECCTRA, select Quit from the File menu.
SPECCTRA displays a confirmation box.

Click Quit.

Activate the layout editor, if it is not active.

Select CCT:Read Routes from the Tools menu.
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0 Hints and Tips

- When autorouting is completed, the routing information
will be read back into PCBoards automatically. To disable
this feature, select Options from the Tools menu and clear
Auto-complete CCT. If this is disabled, you must use
CCT:Read Routes from the Tools menu to read in the routes
after SPECCTRA is finished.
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Overview

After routing, you may want to edit traces and fine tune your
design. This chapter discusses trace editing features and
commands you can use.

Understanding the Smart Functions on pagec8titeptually
describes how the system handles certain trace editing
situations.

Cutting, Copying, and Pasting Traces on page 8xjlains
these functions as they pertain to PCBoards.

Deleting Trace Segments and Vias on page &xjtains how
to do these functions.

Adding Connections on page 8-@l#cusses how to add
connections if you are adding components on-the-fly.

Deleting Connections on page 8-éxplains how to disconnect
a connection.

Hints and Tips on page 8-Wives you helpful suggestions
concerning material covered in this chapter.
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Understandin g the
Smart Functions

Understandin g Smart Snap

In addition to snapping to vertices, pins, and vias, Smart Snap
allows you to create stubless, precise junctions when routing to
or from an existing trace segment. This is true even if the snap
grid is enabled and the trace you are routing to or from lies
between grid points. You can also place vias with the same
accuracy.

Smart Snap works with the following conditions, even if the
shap grid is enabled.

Begin a trace se gment When you begin a trace so the
center line of an existing segment passes through the snap-ring,
PCBoards locates the starting point of the new segment at the
intersection of the existing segment and an imaginary line that is
normal to the existing segment and passes through the center of
the snap-ring.

) . Trace startpoint
Startpoint to the left of existing P

; Existing t is bet Smart Snapped
rg;:e. .X:S |gg_drasce s be Wek?Ind to existing trace
grid points, Grid Snap is enabled. endpoint.

Sk |

1l 1
St SE____1
L 1L

before starting new trace segment after starting new trace segment



Understanding the Smart Functions 8-3

End a segment When you end a trace segment so that the
center line of an existing segment passes through the snap-ring,
PCBoards locates the endpoint of the new segment at the
intersection of the existing segment and an imaginary line that is
normal to the existing segment and passes through the center of
the snap-ring.

Endpoint to the left of existing trace.

Existing trace is between grid
points. Grid Snap is enabled.

Stubless end
of new trace.

1 1

> i 111 ES| 1111
LT T
Sk_____| Sk_____J
JIH1] Iim

before ending new trace segment after ending new trace segment

Drag a segment When you drag a trace segment and
complete the move so that the center line of an existing segment
passes through the snap-ring, PCBoards locates the moved
segment endpoint nearest to the center of the snap-ring, at the
intersection of the existing segment and an imaginary line that is
normal to the existing segment and passes through the center of

the snap-ring.

Segment selected to be moved. Trace segment moved

End nearest snap-ring when dragged. to new position.

_ _
ok | Sk
AR | ]]]]] I
Intended new
L1111 et L
L L

before moving trace segment after moving trace segment
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The snap-ring radius graphically
indicates the SnapThreshold
setting.

Place or dra g avia Whenyou place anew via, or drag an
existing via so that the center line of an existing segment passes
through the snap-ring, PCBoards locates the center of the via at
the intersection of the existing segment and an imaginary line
that is normal to the existing segment, and passes through the
center of the snap-ring.

Snap-ring above existing trace in
preparation to add via. Existing trace
is between grid points. Grid Snap is

New via added.

on.
_ _
SR ) R
n I
g!IIII g!IIIII
T T
before adding new via after adding new via

Note [Ifthe snap grid is active and an active grid point
also falls within the snap-ring, then the imaginary
line passes through the grid point rather than the
center point of the snap-ring.

Snap threshold

The SnapThreshold defines the maximum distance at which a
connection is automatically completed when you locate a trace
vertex near a pin or other electrical object on the current net.

To set the Snap Threshold

1 Select Options from the Tools menu.

2 Enter a value in the Snap-to-Pin text box located in the
Interaction Preferences section of the dialog box.

The format for entering a valuetiseshold
value [ units 1] .

3 Click OK to exit the dialog box.
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Usin g Automatic Loop Removal

A simple path is a contiguous chain of trace segments, and
possibly vias, between two distinct vertices. If existing trace
segments and vias create a single, simple path, and you create an
alternate single, simple path between the same two vertices, you
create a loop. Automatic loop removal removes the original

path in favor of the alternate path.

Segment with which a loop will be made.

Intended new trace segment.

——
2

o

~ T
Sk |
T

before looping trace segment

[a]
-}

Loop removed automatically.

o

il
R

- m

1]
R_____|
I

after looping trace segment

To activate Automatic Loop Removal

1 Select Options from the Tools menu.

Options =] I
— Interaction Preferences——————— [~ Units of Measure ——
" mil
Snap-to-pin T hreshold: |15mil i mm
Ratation Increment: ISD Deq. ™ Best Rep.
¥ FRubberbanding W Auto-complete CCT| |~ Repaint
M OnlineDRC I DRC Sound & Fil
¥ Crosshair W Auta Metlist Check  Dutline
I™ Optimize Fat: W Auto Loop Remowe
= One Pass
— Zoorm Pan Delta " Formal
Scale: |2 Coarse: |25 % ¥ Curent Last
Fit: [a0 | = Fine: [1 %
— Autopan Autosave
™ Enable ™ Enable
Sensitiviby: I‘I ooa ms Ewery: |15 Min.
_DK
HotZone: I‘I z I Save Settings Cancel I

2 Select Auto Loop Removal.
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3 Click OK to exit the dialog box.

Understandin g Smart Select

When you move an individual trace segment, or the vertex of
multiple segments or other objects, Smart Select automatically
extends selection to all traces and objects affected by the move.
There are two distinct behaviors, depending on the object you
select and where you select it.

Single trace selected in the middle When you

select a single trace element in the middle of the trace and move
it to a new location, PCBoards automatically selects all traces
and other objects attached to either end of the selected trace and
moves or stretches them accordingly.

Segment selected in the middle Segment, connecting

for dragging. traces, and objects
moved to the new
_ location. _ nn
Dk Dk
Iy Iy

7 +
/
Jim T iin
SR All connecting traces R
and objects are

highlighted also.

uz2

during trace segment move after trace segment move

Trace or ob ject selected at vertex ~ When you select
a trace or object at a vertex where multiple traces or objects
converge, and perform a move operation, PCBoards
automatically selects all traces and objects connected to the
vertex and moves or stretches them accordingly.
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All converging traces and

objects are selected. Converging move complete.
« 1 _ « 1 _
Sk Sk | Sk Sk |
JLLLL L] i L]
o~ ! || Ii Converging traces o~ ! || Ii
- and objects being -
during trace segment move after trace segment move

Understandin g Rubberbandin g

When objects and traces are connected and you want to move
one or the other, you have a choice to either maintain the
connections or move the objects and traces independent of the
connections.

The action of maintaining the connections is called
rubberbanding, and you can turn it on or off by selecting Options
from the Tools menu.

When Rubberbanding is selected, you can see the traces streLogical connections (rats) are
and move on the display, as you move the object or trace. Whalways rubberbanded.

it is cleared, the objects and traces move independently and the

connections are broken.

Qptions
. Interaction Freferenc ~Units of Measur
To turn on Rubberbandin g o
Sniap-to-pin Threshold: [T5ml .o
; Rotation | ¢ [30 b
1 Select Options from the Tools menu. = Il e
I Fiubberbanding I~ Auto-compiete CCT| |~ Riapaint
. " OnLine DAC 7/ DAL Sound =
2 SeleCt RUbberbandlng . ™ Ciosshair ™ Autto Metist Check ((: ;H .
; Ltine
" Optimize Rats [~ Auio Loop Remove
. . & One Pass
3 Click OK to exit. e PanDets € Fomsl
Seale: |2 Coase: [25 | % W Current Last
7 ETE Fines [T %
~ Autopan Autosar
" Enable ™ Enable
Sensitivi: [T000_ ms || Evens['5 Win
Hotzone: |1 % | I Save Setiings Carcel
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Understandin g Smart Move

Note You must select in the Smart Move lets you move trace elements orthogonally without

middle of the trace you are losing the x-axis or y-axis positions of the trace ends, depending

moving. on trace orientation and direction of movement. This is true even
if the snap grid is enabled and the trace you selected lies between
grid points.

There are four situations in which smart move is effective when
the snap grid is enabled.

Horizontal trace in a vertical direction When you
select and move a horizontal trace in a vertical direction,
PCBoards maintains the x-axis positions of both ends of the
trace, even if the trace lies between grid points.

X-axis coordinates

maintained even Segment move completed.
though they lie
between grid points. - JIRTIHI 1
Sk Sk
I i
L O i
o !”“I Horizontal o I“III
> "I" segment being > E‘“‘“‘"

moved vertically.

during vertical move after vertical move

Vertical trace in a horizontal direction When you
select and move a vertical trace in a horizontal direction,
PCBoards maintains the y-axis positions of both ends of the
trace, even if the trace lies between grid points.
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Y-axis coordinates
maintained even

though they lie Segment move completed.
between grid points.

E

>

Vertical segment o II Ili_/i

R ! Stk
TIIINN Pene moved 11

horizontally.

||||||i_/

uz2

during horizontal move after horizontal move

Oblique an gle with a horizontal trace When you

select and move a trace that is at an oblique angle and has a
horizontal trace connected at either or both ends, PCBoards
maintains the y-axis positions of both ends of the oblique trace,
even if the trace lies between grid points.

Y-axis coordinates Oblique segment being

maintained even  moved horizontally. Segment move completed.
though they lie
between grid

points. _ _
I —C

NIIII( T
Dhﬁ“_ll Dhﬁ“_ll

during oblique horizontal move after oblique horizontal move

Obligue an gle with a vertical trace ~ When you select

and move a trace that is at an oblique angle and has a vertical
trace connected at either or both ends, PCBoards maintains the
x-axis positions of both ends of the oblique trace, even if the
trace lies between grid points.
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X-axis coordinates
maintained even

though they lie
between grid points.:—) !—|""" 5 !—|“""
S UL —_ Imm

111} I‘/J\i Illlll\ﬁ

S i_l_“_“_ll Oblique segment N i | Segment move
being moved completed.
vertically.

during obligue vertical move after oblique vertical move

Note Ifyou select and move a trace that is at an oblique
angle with a horizontal trace at one end and a
vertical trace at the other, PCBoards can only
maintain the x-axis and y-axis positions at the ends
of the oblique trace if the ends lie on a grid point. If
the ends lie between grid points, PCBoards snaps
them to the nearest grid point.

You can override Smart Move by moving a horizontally-
oriented trace in a horizontal direction a distance approximately
equal to the current grid setting, or a vertically-oriented trace in
a vertical direction the same distance.
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Cuttin g, Copying, and
Pastin g Traces

Cuttin g Traces

When you cut a trace, PCBoards removes it from the layout and
copies it to the paste buffer for subsequent pasting action. You
can cut traces individually or in groups.

To cut a trace

1 Select the trace(s) you want to cut.
2 Select Cut from the Edit menu. Shortcut: [§] or C+X)

Copying traces

The copy function leaves the selected trace(s) in the layout and
places a copy in the paste buffer for later pasting action. You can
copy traces either individually or in groups.

To copy atrace

1 Select the trace(s) you want to copy.

2 Select Copy from the Edit menu. Shortcut: B, or [Cir+(C),
or [CtriJ+(ins]
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Shortcut; , or (Ctr]+(V)
or (< shift}+(Ins]

Pastin g traces

The rules that apply to paste operations are as follows:

To

[EnN

When pasting between designs, layer structure must be
identical.

Traces may only be pasted to layers where they may legally
exist.
Paste a trace

Select Paste from the Edit menu.

If needed, flip and/or rotate the trace: pfésso flip or(R)
to rotate.

Click to place the trace.

Repeat steps through3 until you have placed as many
copies of the trace as desired.

Click-right to end paste mode.
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Deletin g Trace
Segments and Vias

Deleting a trace or via removes it from the layout, but does not
place it in the paste buffer.
To delete a trace

1 Select the trace segment(s) or via(s) you want to delete.
2 Select Delete from the Edit menu. Shortcut: or
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Addin g Connections

Connections (rats) are logical If you are creating your layout without loading a netlist, or if you
connections between two pins. are adding components, you may want to add connections to the
components.

To add connections
1 Setthe current board layer.

You must use a signal layer such as Component, Solder, or
a user-defined signal layer for routing.

Shortcut: (Ctrl)+W) 2 Select Connection from the Draw menu.
The cursor changes shapes to resemble a pencil.
3 Select the first pin to which you want to connect.
A rubberbanding rat appears.
4 Select the second pin to which you want to connect.
Assign a net name:

- If the connection is to a single existing net, the existing
net name is used.

« If the connection is for a new net, a system-generated
et Name: [TRETE [ ] name is provided. You can change the name, but the
Cacel name you assign must be unique.

I Temporaril Supprsss This Dislog - If the connection joins two nets, net names are listed.

Choose one of these names as the new name for the net.
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Net Names

IN25

Repeat step3 through5 to place as many connections as
required.

Click-right to end draw mode.
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Deletin g Connections

You cannotdeletea connection (rat). You must select a pin and
disconnecit from the net. PCBoards removes the pin from its
corresponding net. If there were only two pins on the net,
PCBoards also removes the net.

To disconnect a pin

1 Select one or more pins from which you want to remove
connections.

2 Select Disconnect from the Edit menu.
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Hints and Tips 0

+  Use(t]{]«]>] on the keyboard to move a selected trace (or
traces) one grid at a time.

« By careful selection of specific segments, traces can be
shifted or relocated easily. For instance, selecting two
joined trace segments allows you to move the corner.

- The Smart Functions are all available anytime you are
editing traces. They require no special command or mode.

« Remember to take advantage of the ability to add or delete
objects to the group of selected items by holding down
while clicking with the left mouse button.

- When copying and pasting traces, the copies automatically
assume the net names of the nets at the new pin locations.



Creatin g and Editin g Pin and
Via Padstacks

Overview

This chapter discusses padstack libraries and gives you
procedures for working with padstack definitions.

The following sections are contained in this chapter:

Understanding Padstack Definitions on pagedisBusses
padstack concepts and uses.

Understanding the Library Structure on pagedistusses the
default padstack and user-defined libraries.

Managing Padstack Libraries on page éxplains how to set up
the default library. It also discusses how to load and export
libraries.

Creating Padstacks on page 9eiplains how to create a
padstack if a definition does not exist.

Editing Padstacks on page 9€lls you how to change an
existing padstack.

Deleting Padstacks on page 9-éx¥plains how to delete a
padstack definition from a library.
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Changing Padstack Assianments on page @id@usses how to
change the padstack associated with a pin or via.

Hints and Tips on page 9-Zfives you helpful suggestions
concerning the material covered in this chapter.
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Understandin ¢
Padstack Definitions

Pads also known as lands, are square, rectangular, round, or
oval-shaped metal areas on a given layer surrounding a
component pin or via. Since a component pin or via can extend
through multiple layers, pads must be defined for each relevant
layer. Taken together, these formpadstackdefinition.

A padstack definition defines the properties of the metal (pad)
and drill dimensions for a pin or via on each relevant signal
layer. This definition also defines the properties of solder and
paste masks using swell and shrink values (as applied to a given
pad), respectively.

Padstack definitions are used within footprint definitions to

define pads and masks for the system-defined signal and maEVery pin and via instance in the
layers only: [Top], [Bottom], [SolderMaskTop], layout database must have a
[SolderMaskBottom], [PasteMaskTop], and gz;irsifi%?]nd'ng padstack
[PasteMaskBottom]. When a component is placed in a desigr, '
the padstack definition for any additional user-defined signal

layers in the board structure is adjusted.

The layout editor automatically adjusts an assigned padstack
definition to changes in the layer structure as follows:

- If a padstack definition has pad data for layers that do not
exist in a design, the extra data is ignored.

- If a design uses layers for which there is no specific pad
data, then default pad data is used. Each padstack definition
has a configurableemplatepad that is used as this default.

Padstacks for pins either reside on a single surface or extend
completely through the board. Padstacks for vias may begin
and/or end on internal layers (buried and blind vias). You can
use a single padstack for all of these purposes. A padstack must
be round to be used as a via for autorouting.
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Understandin g the
Librar y Structure

PCBoards comes with one padstack library nasmegkl . It
is the default library and is named in the@m.ini  file in the
[PCBOARDS PADSTACKS] section (see the onliéBoards
Reference Manugl

The library consists of many system-defined padstack
definitions characterized by:

e an alphanumeric name
- description
- template shape, dimension, and clearance properties

- layer shape, dimension, and clearance for each layer in the
design

e drill hole parameters

- solder and paste mask size defaults (swell and shrink,
respectively)

When you activate PCBoards, it loads stiepsl  padstack
library and uses it to search for definitions when you place
components into the layout.

PCBoards allows you to name a user-defined library as the
default library if you choose. THeetting Up the Padstack
Library section in this chapter lists the procedures for doing that.

No matter which library you use as the default, you can also
import other user-defined definitions from external files into
each layout. PCBoards saves these definitions with the current
layout and lists them in the padstack definitions list, but because
they are not an actual part of the default library, they will not be
listed in the padstack definition list in a different layout. The
Loading Padstacksection in this chapter lists the procedures for
importing external definitions.
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However, PCBoards gives you a method for retaining any
combination of the default library and user-defined files, for use
in other layouts. You can export all of the definitions in a layout
into a separate library file that you create (it must havepthe
extension). You can then name that library file as the default in
themsim.ini  file. PCBoards then loads that library for all
layouts. Theé=xporting Padstacksection in this chapter lists the
procedures for exporting definitions.

Since padstack definitions get assigned to component pins and
vias, the padstack library must also work with the footprint
libraries.

Librar y Definitions

Library definitionsfor padstacks are maintained in the padstaclEvery pin of every component,
libraries. The layout editor copies all padstack definitions into and every via, references a
the layout database, and they becdmeal copies. When you  Padstack definition.

place an object in the layout, the local definition is used.

Figure 9-1 shows how the MicroSim libraries relate to each
other and to the programs that use them.
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et Layout Netlist

package name
footprint name
nets

Symbol
Library

Package
Library

[.slb] [.plb]
symbol name package name
part f pkg type jJ
pkg type pin name = pin no.
pin name
U1A Gates

4 = ABCD
2 - AL40912
I B p5 1013

7400 Y 68 11

PCBoards

Footprint
Library
[.flb]

footprint name
pin no. j
padstack

U1A

O=NWH

NouUpwWwN =
ooo000R
000000
W= — =

DIP14
7400

Padstack
Library
[-psi]

padstack name

Figure 9-1 MicroSim Library Structure
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Managing Padstack
Libraries

You can configure only one default padstack library for global

access. This library is specified through the Setup dialog box in

the Library menu and loaded into the layout database when ttAn imported padstack definition
design is first created. You can import other padstack library will replace any identically-

files into the layout database using Load Padstacks from the named definition that previously
Library menu. existed in the layout database

(e.g., that was read in from the
Note If you change a padstack definition in your layout, global padstack library file).

PCBoards overwrites the original library definition
with your changes, when you save the layout. To
maintain the integrity of the std.ps!  library, make
a copy of it and save the copy with a different
name. Use the new name as the default library.
Subsequent definition changes then affect only the
copied library. You should do the same for other
imported libraries that you want to remain
unchanged.

Settin g Up the Padstack Librar y

Use Setup in the Library menu to specify and order the files
contained in the Package and Footprint Libraries, and to specify
the one default padstack library. The layout editor searches
these library files in configuration order whenever a new
component type is placed in the layout. If found, it copies the
package, footprint, and padstack definitions to the layout
database.

To specif y the default padstack librar 'y

1 Select Setup from the Library menu.
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Padstack Library defines the
library file (.psl extension) to be

searched for padstack

definitions. This library appears
in the msim.ini  file in the
[PCBOARDS PADSTACKS]

section.

= Library Setup

Package Libraries:
AT T.plb Library Path:
abm.plb ¥
adv_lin.plb | cAMSIMILIE
analog.plb
anlg_dev.plb
apex.plb Isld.psl
bipolar.plb
breakout.plb
burr_brn.plb | Setup Package Libraries...
cd4000.plb &

-

Padstack Library:

Footprint Libraries:
ampdip.flb t+
ampsimm.flb | Setup Footprint Libraries... I
ampzip.flb
chga.flb

cdip.flb

cdipsm.flb
cfp.fib [ 0K |
chipcap.flb
chipres.flb |
cpga.flb +

Cancel I

2 Type the directory path to the padstack library in the Library
Path text box, or append a path using a semicolon (;) as a
separator.

3 Type the name of the new padstack library file (including
the.psl extension) in the Padstack Library text box.

IS

Click OK to return to the layout editor.

The next time the layout editor is enabled, it loads the
padstack definitions contained in this file.

Loadin g Padstacks

After setting up the padstack library that is searched when
placing components, you can load other padstack definitions
residing in external files into the layout database.

Load Padstacks in the Library menu allows padstack definitions
maintained in an external file to be copied into the layout
database for the current design. Definitions are selected from a
padstack library file.psl extension) which is opened using a
standard Open dialog box.

An imported padstack definition replaces any identically-named
definition that previously existed in the footprint editor session.
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Before copying over a definition, a prompt requests
confirmation of the import operation.

Exportin g Padstacks

Export Padstacks in the Library menu allows new or changed
padstack definitions (maintained locally with the current design)
to be copied to an external padstack library figel (

extension). A padstack library file must first be designated as
the recipient for the exported definitions. A standard Save As
dialog box allows either a new file or an existing file to be
opened.

Care must be taken when opening an existing file. The contents
of the file will bereplacedby the new definitions, thus
destroying all of the pre-existing definitions.

An exported padstack library file can be used in another design
by either:

< importing the file using Load Padstacks
« or, configuring the file withinmsim.ini  for automatic
search using Setup from the Library menu

To make a new padstack definition automaticall y
available to the la yout and footprint editors

1 Select Export Padstacks from the Library menu to save the
definition to a padstack library file.

A standard Open dialog box is displayed.

2 Type inthe name of a new file to contain all of the padstack
definitions.

3 Click OK.
The Export Padstacks dialog box is displayed.

4 Select all of the padstack definitions you would like to
include in the new file. (By default, all definitions are
selected.)

5 Click OK.
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For greatest efficiency, you
should create new definitions
prior to adding board layers.
Thus, as pin and via instances
are added to the design,
PCBoards automatically creates
pads for all user-defined layers
based on correct Template pad
properties specified in the
padstack definition.

Creatin g Padstacks

When a design requires a padstack that is not provided in the
standard library, you must create a new padstack definition.
You should do this in the footprint editor for pin padstacks and
in the layout editor for via padstacks.

Note PCBoards saves new definitions as local to the
current layout. If you want to use them in other
layouts, you must save them into a library. For
them to be automatically available to all layouts
without having to import them, save them into the
library named in the msim.ini ~ file. To not overwrite
this library with program updates, ensure the name
is different from the std.ps!  library.

When you create new padstacks in the footprint editor,
PCBoards prompts you to save the definition to an external
library file. If you create a new definition in the layout editor, it
doesnot prompt you. You must export the definition using
Export Padstacks.

New padstack definitions require assigning pad shapes and
dimensions to the system-defined signal and mask layers. When
creating a definition where all signal layers usestimaepad

shape and dimensions, themplatepad values should be

defined first. The remaining signal layers can then have these
default values assigned to them. Lastly, solder and paste masks
are derived from the [Top] or [Bottom] layer pad properties as
follows:

e [SolderMaskTop] layer mask values are derived from [Top]
layer pads expanded by the swell value.

- [SolderMaskBottom] mask values are derived from
[Bottom] layer pads expanded by the swell value.

- [PasteMaskTop] mask values are derived from [Top] layer
pads reduced by the shrink value.

e [PasteMaskBottom] mask values are derived from [Bottom]
layer pads reduced by the shrink value.



Creating Padstacks 9-11

Beginnin g the Definition

To start the new padstack definition process

1 Select Padstack from the Configure menu.

Padstack Name Description

rnd-060-039 rnd, thru, .060 pad, .039 drill +
rnd-060-040 rnd, thru, .060 pad, .040 drill

rd-063-043 d, thru, .063 pad, .043 drill E
rnd-065-045 rnd, thru, .065 pad, .045 drill

rnd-075-040 md, thru, .075 pad, .040 drill
rnd-080-040 rnd, thru, .080 pad, .040 drill

rnd-080-050 rnd, thru, .080 pad, .050 drill

rnd-081-061 d, thru, .081 pad, .061 drill

rnd-085-065 rnd, thru, .085 pad, .065 drill

rnd-095-060 md, thru, .095 pad, .060 drill

rnd-095-065 rnd, thru, .095 pad, .065 drill

rnd-100-07% md, thru, .100 pad, .075 drill

rnd-2.03-1.52 rnd, thru, 2.03mm pad, 1.52mm drill

rnd-350-217 rnd, thru, .350 pad, .217 drill

5q-050-030 square, thru, .050 pad, .030 drill

5q-065-045 square, thru, .065 pad, .045 drill B
sq-075-040 square, thru, .075 pad. .040 drill

sq-1.00 square, smt, 1.00mm 3

This dialog box is used to select existing padstack

definitions for modification (Edit) or deletion (Delete), or

Shortcut:

new padstack definitions can be created from scratch (New).
2 Click the New button.

Pad Definiti

PadStack Definition

Padstack Name: I unnamed

Lok |

Descripliun:l

Cancel I

On Laver

Shape: IF\ectanguIar .

Clearance: |5mil

Thermal Relief

Spoke Width: |12mil

-Drill

0K
Di 3 II]miI

Width: [ 25mil

Height: | 25mil

Match Template I

Or

P 045 @90

Clearance: |5mil

R Alyrays Through

-Masks
Solder
Swell: II]miI

Paste

Shrink: I[Imil

[* Remove Non-Functional Pads on Inner Layers

3 Assign a padstack name.
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The suggested format is:

shape-type-pad size-drill size-additional
descriptor

Where:

shapeis round, square, rectangular, or oval

typeis either through-hole (through) or surface mount
(SMT)

pad sizds one dimension for round and square, or two
dimensions (separated by an x) for oval and rectangular

drill sizeis the size of the drill

additioinal descriptolis any additional comments or
descriptions you want

For example:

rnd-065-031 rnd, thru, .065 pad, .031 drill

oval-100x025 oval, smt, .100 x .025 pad

sq-080-040-060 square, thru, .080 pad, .040 drill, .060 inner

pad
Enter a padstack description.

Assi gning Default Properties

To assi gn default properties

1 Define theTemplatepad

Every definition has demplatdayer. TheTemplatdayer

is used to define default pad properties that are applied to
signal layers that are not accounted for in the padstack
definition. Also, when creating or editing a padstack
definition, a given layer can be set to match the pad
properties of th@emplatdayer.
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Within the Pad Definition frame:

a

Click Templatein the On Layer list box.

On Layer lists the signal layers for the current design.
When selecting an entry in this list, corresponding
values are displayed in the pad property dialog box
controls.

Select the pad shape from the Shape drop-down list.

Shape defines the geometrical form of a normal pad.
Valid shapes are round, oval, square, and rectangular.

Enter pad width in the Width text box.

Width defines the breadth of the pad shape. Format is
width value [ units ] .

Enter pad height in the Height text box.

Height defines the rise of the pad for rectangular and
oval shapes. Format igight value [ units ].

Enter DRC clearance in the Clearance text box.

Clearance defines the space required between the pad
and other layout objects. Formatisarance
value [ units ] .

Enter Spoke Width and Orientation properties for Thermal Relief Parameters are

areafill connections in the Thermal Relief frame. used to set properties for up to

. . . . four connections (spokes) to
Spoke Width defines the width of the metal connecting, e 4fijis. placed at 90° angles to

to the areafill. Format ispoke width  [units ]. each other. Individual spokes

are present if they connect with
an areafill of the same net. If

. _ there is no available connection
 For pins the corresponding component angle for the spoke, the spoke is

Orientation defines an angular offset in degrees (45 ol
90) for spoke placement relative to one of the following

+ Forvias  the horizontal axis eliminated.

2 Define the Component [Top] layer pad:

a

b

Select the layer name for the [Top] layer (Component,
by default) in the On Layer list box.

Click on Match Template to assign themplatepad Match Template, when clicked,

roperties to the [Topl laver. sets all of the pad definition
prop [Top] lay properties for the currently

selected layer to values defined
for the Template layer.
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Note Pins have their start
and end layers defined in the
footprint editor as determined
by the type of pin: through-
hole, SMT on the [Top] layer,
or SMT on the [Bottom] layer.

3

Define the Solder [Bottom] layer pad:

a Select the layer name for the [Bottom] layer (Solder, by
default) in the On Layer list box.

b Click on Match Template to assign themplatepad
properties to the [Bottom] layer.

Definin g Drill Parameters

To define drill parameters

1

Define the drill diameter.
a Enter drill dimensions in the Diameter text box.

Diameter defines the finished hole diameter. Format is
diameter value [ units ] .

Define a clearance value for DRC.
a Enter a clearance value in the Clearance text box.

Clearance defines the required space between the drill
hole and layout objects other than those associated with
the padstack. Format BRC value [ units ] .

Select or clear Always Through.

When selected, Always Through initializes the start and
end layers for vias to the layers tagged [Top] and
[Bottom]—i.e., through-hole vias.

When cleared, a via’s start and end layers are set from
either the current layer pair, or extent of a trace segment
being routed between layers.

Depending on the start and end layers involved, the via
is either blind (inner-to-surface), buried (inner-to-
inner), or through-hole (surface-to-surface).
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Definin g Mask Properties

To define mask properties
1 Define SolderMask Swell.

a Enter a SolderMask Swell value in the Masks frame.

Solder Swell defines the amount that the pad shape on
the [Top] or [Bottom] layer should be expanded when
applied to corresponding mask shapes on layers tagged
[SolderMaskTop] and [SolderMaskBottom],
respectively.

Format isswell value [ units .

Pins always have an image on the [SolderMaskTop]
and/or [SolderMaskBottom] layer(s). Vias only do if
they are used as test points (VIA_TESTPOINT attribute
set to either TOP, BOTTOM, or BOTH).

2 Define the PasteMask Shrink.
a Enter a PasteMask Shrink value in the Masks frame.

Paste Shrink defines the amount that the pad shape on
the [Top] or [Bottom] layer should be reduced when
applied to corresponding mask shapes on layers tagged
[PasteMaskTop] and [PasteMaskBottom], respectively.

Format isshrink value [ units ].

Removin g Non-Functional Pads
on Inner La yers

To remove non-functional pads on innerla  yers
Select or clear Remove Non-Functional Pads on Inner Layers.

When selected, Remove Non-Functional Pads on Inner Layers
causes pads on layers, where the pads do not connect to other
metal, to be removed. Holes will still exist.

This setting affects how areafills will clear around such a pad.
When selected, and the pad is removed, an areafill will clear the
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hole by the drill Clearance value. Otherwise, the areafill will
clear by the clearance defined in the pad definition.

Savin g the Definition

To save the definition
1 Click OK to save all changes to save this definition.

2 Inthe Configure Padstacks dialog box, click OK to save the
changes to the set of padstacks.

3 Use Export Padstacks in the Library menu to save the
definition to disk.
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Editin g Padstacks

To edit a padstack definition

1

Select Padstack from the Configure menu.

Configure Padstacks

Padstack Name

Description

rnd-060-039 nd, thru, .060 pad, .039 drill +

rnd-060-040 nd, thru, .060 pad, .040 drill

rnd-063-043 nd, thru, .063 pad, .043 drill

rnd-065-045 rnd, thru, .065 pad, .045% drill

rnd-075-040 nd, thru, .075 pad, .040 drill

rnd-080-040 d, thru, .080 pad, .040 drill

rnd-080-050 nd, thru, .080 pad, .050 drill

rnd-081-061 nd, thru, .081 pad, .061 drill

rnd-085-065 rnd, thru, .085 pad, .06% drill

rnd-095-060 nd, thru, .095 pad, .060 drill

rnd-095-065 nd, thru, .095 pad, .065 drill

rnd-100-075 nd, thru, .100 pad, .075 drill

rnd-2.03-1.52 rnd, thru, 2.03mm pad, 1.52mm drill

rnd-350-217 rnd, thru, .350 pad, .217 drill

sq-050-030 square, thru, .050 pad, .030 drill

sq-065-045 square, thru, .065 pad, .045 drill B

5q-075-040 square, thru, .075 pad, .040 drill

5q-1.00 square, smt, 1.00mm El
Click Edit.

PadStack Definition | ]

Padstack Mame: Iiect-‘l 201,40

Drescription: Irect, smt, 1.20mm » 1.40mm

Ok I
Cancel |

— Pad Definition

On Layer

Match Template |

Shape: I Fectangular 'l

Wiidth: |47, 244 mil
Height: |55.1187mil

i

Clearance: |Smil

Thermal R elief

Spoke width: |10mil

i

Orientation: 45 50
|

— Dorill

Diameter: IUmiI
Clearance: IDmiI

™ Always Through

—Masks
Salder
Swell: |3mil

Paste

Shrirk: IDmiI

V¥ Remove Mon-Functional Pads on Inner Layers

Shortcut:

Shortcut: Double-click on the
padstack entry in the Configure
Padstacks dialog box.

Follow the procedures outlined for creating a new padstack

definition, beginning withAssigning Default Properties on

page 9-12
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Deletin g Padstacks

To delete a padstack definition

Shortcut: 1 Select Padstack from the Configure menu.
Configure Padstacks
Padstack Name Description
rnd-060-039 rnd, thru, .060 pad, .039 drill + New...
rnd-060-040 rnd, thru, .060 pad, .040 drill —
rnd-063-043 rnd, thru, .063 pad, .043 drill
rnd-065-045 rnd, thru, .065 pad, .045 drill
rnd-075-040 rnd, thru, .075 pad, .040 drill
rnd-080-040 rnd, thru, .080 pad, .040 drill
rnd-080-050 rnd, thru, .080 pad, .050 drill
rnd-081-061 rnd, thru, .081 pad, .061 drill
rnd-085-065 rnd, thru, .085 pad, .065 drill
rnd-095-060 rnd, thru, .095 pad, .060 drill
rnd-095-065 rnd, thru, .095 pad, .065 drill
rnd-100-075 rod, thru, 100 pad, .075 drill
rnd-2.03-1.52 rod, thru, 2.03mm pad, 1.52mm drill
rnd-350-217 rnd, thru, .350 pad, .217 drill
5q-050-030 square, thru, .050 pad, .030 drill
sq-065-045 square, thru, .065 pad, .045 drill -
sq-075-040 square, thru, .075 pad, .040 drill
sq-1.00 square, smt, 1.00mm =l

2 Select the padstack name you want to delete.
3 Click the Delete button.
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Changing Padstack
Assi gnments

Once components and vias are placed (either interactively or, in
the case of vias, by autorouting), it can be necessary to
customize associated padstacks. For example, test points often
use larger pads on the probing layers.

To chan ge the padstack used for a pin or via

1 Double-click on a via or component pin.

Attributes | ]
M ame Walue
METHAME = r'-JET (004 Hew... |
Qhangel
MET_FIXED = NO
WVIA_START_LAYER = Component Welete |
Wia_END_LAYER = Solder
Wla_PADSTACK = nd-040-020
Wl = 1450mil .
ViAY = 1187.1%3mi _Disply.._ |
Wia_PROTECTED = NO
Cancel |

2 Change the relevant padstack attribute:
» Foravia, click on VIA_ PADSTACK.
« For apin, click on PIN_PADSTACK.
3 Enter a new definition name in the Value text box.

If the padstack definition that you need does not exist, create
a new padstack definition using the procedures outlined in
Creating Padstacks on page 9dlitk the Change button.

4 Click OK.
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PadStack Definition []
Padstack Name: [rect-1.20:1.20
Descipton:[iect, sm._1 20mm + 140 Cancel

Pad D\ Dy
Shape: |Rectangul B
g ectanguar Diameter. |Omil
“width: [47.2441mil Cloarance: [oml |

Height: [5 118Tmi I s Thiough
Clearance:

£

Solde

Thermal Felisf
older
Spoke Width: [10mi Swel [3mi
Oentation: € 15 6 Paste
Mach Tempite | | o © R G

il

¥ Remove Non-Functional Pads on Inner Layers

Hints and Tips

To define a via for blind or buried use, ensure Always
Through in the Padstack Definition dialog boxat
selected.

If you change a padstack definition in your layout,
PCBoards overwrites the original library definition with
your changes, when you save the layout. To maintain the
integrity of thestd.psl  library, make a copy of it and save
the copy with a different name. Use the new name as the
default library. Subsequent definition changes then affect
only the copied library. You should do the same for other
libraries that you want to remain unchanged.

PCBoards saves new definitions locally to the current
layout. If you want to use them in other layouts, you must
save them into a library. For them to be automatically
available to all layouts without having to import them, save
them into the library named in th&im.ini ~ file.
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Overview

When a design requires a component that is not provided in tiNote PCBoards saves new
standard libraries, both package and corresponding footprint definitions as local to the
definitions must be created. This chapter presents the steps current layout. If you want to
required to create a component footprint using the footprint  use them in other layouts, you
editor. must save them into a library.
It is best if you save them to a
user-defined library, rather
Understanding the Library Structure on page IdisBusses the than to libraries supplied by
default footprint and user-defined libraries. MicroSim. Installation of new
software versions overwrites
the system-supplied libraries.

The following sections are in this chapter:

Managing Footprint Library Files on page 1@¥plains how to
set up the default library. It also discusses how to load and
export libraries.

Creating a New Footprint on page 1@éscribes how to create
a new footprint if a definition you need doesn't exist.

Editing an Existing Footprint on page 10-§ives you the
procedures for editing footprints.
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Copying Footprints on page 10-8®es you the procedures for
copying footprints.

Removing Footprints on page 10-8¥plains how to remove
footprint definitions from the current library.

Printing the Footprint on page 10-8%plains how you can
output graphics and photoplot data for the footprint to the
current printer or file device.

Updating Placed Footprints on page 10d&scribes how to
update footprints you have already placed in the layout.

Changing Footprint Assignments on page 1@iBgusses how
you can change the footprint definition that a component
references.

Hints and Tips on page 10-g#ves you helpful suggestions
concerning the material covered in this chapter.
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Understandin g the
Librar y Structure

A footprint library (psl extension) is a single file repository
containing system-supplied and user-defifeedprint
definitions

Librar y Definitions

Library definitionsfor footprints, are maintained in the footprint
libraries. When a component is placed, the layout editor copies
each uniquely referenced footprint definition into the layout
database. If another object is placed that references the same
definition, the originalocal copy is used.

Figure 10-1 shows how the MicroSim libraries relate to each
other and to the programs that use them.
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—— P Layout Netlist PCBoards

package name
footprint name
nets

Padstack
Library

Symbol
Library

Package
Library

Footprint
Library

[-slb] [.plb] [.flb] [.psl]
symbol name package name > footprint name padstack name
part — pkg type — pin no. j
pkg type pin name = pin no. padstack
pin name
U1A
V1A Gates 1 a[ Yo 14
1 2 13
] 3 ABCD 32 212
2 - All4912 40| |o11
B p5 1013 5e[ [e10
7400 Y B6811 Eol 1es
DIP14
7400

Figure 10-1 MicroSim Library Structure
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Managing Footprint
Librar y Files

When a component is placed in a layout, the layout editor
searches through the configured footprint library files for a
corresponding footprint definition. Aewfootprint library file is
not automatically available to the layout editor until it is

configured into this list using Setup from the Library menu.

When adding a footprint, placement in the list is important. If
there are duplicate footprint names, the footprint editor uses
only the first one it encounters (S@earranging the Search
Order on page 10-for procedures).

Addin g a Footprint Librar y

To add footprint librar vy files to the search list

1 Select Setup from the Library menu.

The Library Setup dialog box is used to specify and orderNote When adding a

the files contained in the Package and footprint libraries, footprint, placement in the
and to specify the one Padstack Library file, available to thsearch list is important. If
layout editor when searching for component information. there are duplicate footprint
names, the footprint editor
uses only the first one it
encounters. See Rearranging

The layout editor searches these library files in
configuration order whenever a new component type is
placed in the layout. If found, the component definition is
copied to the layout database.

the Search Order on page 10-7
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= Library Setup

Package Libraries:

AT T.plb + Library Path:
abm.plb .

2dv fin.plb [camMsIMLIB
analog.plb
anlg_dev.plb
apex.plb Istd.psl
bipolar.plb
breakout.plb
burr_brn.plb | Setup Package Libraries...
cd4000.plb 1+l

Padstack Library:

Footprint Libraries:
ampdip.flb +
ampsimm.flb | Setup Footprint Libraries... I
ampzip.flb
chga.flb
cdip.flb
cdipsm.flb
cip.fib | K 1
chipcap.flb

chipres.flb | Cancel I
cpga.flb +

(=]

Library Path defines the directory path containing the
library files.

2 Click the Setup Footprint Libraries button.

= Setup Footprint Libraries

Footprint I |

ampdip.flb +
ampsimm.flb
ampzip.flb
chga.flb
cdip.flb
cdipsm.flb
cfp.flb
chipcap.flb
chipres.flb
cpga.flb
cqfp.flb
csdip.flb
csdipsm.flb
dip.flb
dipsm.flb
dshell.flb EI Cancel

Change

Delete

Browse...

OK

=5
o

3 Select the position in the list above where the new library
file should be located. To append to the end of the list, click
on the blank entry after the last file name in the list.

4  Either:
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- type the name of the footprint library file (including the
flo extension) in the Library Name text box

« click the Browse button and select the footprint library
file name from the list

5 Click the Add button.

The library file is added to the [PCBOARDS
FOOTPRINTS] section afsim.ini

6 Click OK to exit the Setup Footprint Libraries dialog box.
7 Click OK again to return to the layout editor.

Rearranging the Search Order

When adding a footprint, placement in the search list is
important. If there are duplicate footprint names, the footprint
editor uses only the first one it encounters.

To rearran ge the search order for files

1 Perform steps 1 and 2 as showrdding a Footprint
Library on page 10-206.

2 Select the entry to be moved and click the Delete button to
remove it.

3 Select the position in the list above which the library file
should be located.

4 Type the file name in the Footprint text box (or use Browse
Click the Add button.
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Creatin g a New
Footprint

There are three distinct design phases when creating a footprint:

« The footprint editor environment should be configured to
have appropriate values for grid spacing, text styles, and
default padstacks.

» Pins, graphics, and other physical properties of the footprint
must be defined using drawing techniques.

- Refine the footprint for custom padstacks and mounting
holes.

Footprint properties are derived from component specifications
provided in standard data books. Figure 10-2 shows a diagram
of a completed footprint and its constituent features.

orientation markpins

footprint outline

. component type
reference designator / // name template
emplate ~__[T
Ty coosecc ||
T | footprint center
(machine placement)
footprint origin footprint boundary

Figure 10-2 Footprint Diagram

Startin g the Footprint Editor

To start the footprint editor

1 Select Footprint Editor in the Library menu.

A new footprint editor window is displayed for footprint
editing.
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“|PCBoards Footprint Editol
Eile Edit Draw Footprint  Misw

Tools  Librarn  Window Help

-| BI[E |'| o] B RAER LD )

[/
[
Lm

= @ITRACE STD I

Figure 10-3 Footprint Editor Window

Multiple footprint editor windows can be created from a
layout editor window in this manner. You can also select
Open or New in the File menu from within a footprint editor
window.

Terminate a footprint editor window by selecting Close
from the Window menu.

Settin g the Name of the Footprint

Definition
To set the name of the footprint definition
1 Select Set Name from the Footprint menu.
2 Enter the footprint definition name in the Enter Name Texi i Enter fome:
box.
(]  [come]
3 Click OK.
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Shortcut:

If a measurement is entered in
units other than the current units,
the footprint editor automatically
converts the value to the current
units. For example, if the current
units are mil, and you enter
1.27mm, the measurement is

converted to 50 mil.

Grid Spacing
Add I
Change I
% Snap
=R ERL

Settin g Unit of Measure

Data books present component properties in either units of
millimeters (mm) or thousandths of an inch (mil).

To set the unit of measure

1 Select Options from the Tools menu.

Options I
— Interaction Preferences—————————————— [~ Units of Measure——
i+ il
Snap-to-pin Threshaold: I‘I Brnil © mm

Fiaotation Increment: IE!D Deg. I Best Rep.

W Rubberbanding W Auto-complete CCT — Repaint
¥ Orline DRC [ DRC Sound ;
. ) " Fill
[V Crosshair v Auto Metlist Check  Outine
™ Optimize Fat: W Auto Loop Remove
& One Pass
CZoom———————— FanDelta——— = Formal
Scale: |2 Coarse: |25 % ¥ Current Last
Fit: [90 | % Fire: [1 %

—hutopan————————— [ Autozave
™ Ernable ™ Enable
S enitivity: |1DDD ms EVE'}'1|15 i,
_DK

Hot Zare: |1 = ™ Sawve Settings Cancel I

2 Inthe Units of Measure group, click on either mil or mm, as
appropriate.

Settin g Grid Spacin g

The snap grid should be enabled, and set to have spacing equal
to the pin spacing in the component footprint.

To set grid spacin g

1 Select Snap Grid from the Configure menu.

2 Set the Grid Spacing text box to the pin-to-pin distance. (If
specified in other than the current units of measure, be sure
to specify the units.)

Format isspace between grid points [units 1.
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To modif y existin g definitions

1 Select the appropriate entry in the list.
2 Change the spacing value.

3 Click Change.

To add snap grid definitions to the list

1 Type the spacing value and units in the Grid Spacing text
box.

2 Click the Add button.

To remove definitions from the list
1 Select an entry.
2 Click Delete.

Turnin g the Snap Grid On

To turn the snap grid on
Select or clear Snap {(ndicates enabled).

When selected, Snap causes objects placed in the work area to
be positioned to the nearest grid point. The object’s current
reference point is placed on the grid.

When Snap is cleared, the snap grid is ignored.

Displaying the Grid

To displa y the grid
Select or clear Display (x indicates enabled).

When selected, Display enables display of the snap grid during
footprint editing activities.

When Display is cleared, the snap grid is not visible.
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Shortcut: Select a new style from
the padstack drop-down list.

Assi gning a Padstack

Every pin should have a padstack assigned to it. If you don’t
assign a specific padstack style, the current padstack drop-down
list style is assigned.

If you don’t want to use the drop-down list style, you can assign
your choice of styles.

To assi gn a padstack st yle

1 Point to Styles from the Configure menu and select
Padstacks.

2 Click on the appropriate padstack definition in the list.
The Current Padstack text box is updated accordingly.
3 Click OK to exit.

If the padstack you need does not exist, create a new definition
(seeCreating Padstacks on page 9-10

Drawin g Pins
You can position pins interactively or have the footprint editor
assist you. By default, pins are positioned on the [Top] layer.

Note [t is important to place pins accurately. If the pin
placement is incorrect, the physical part(s) will not
fit on the board after it is fabricated.

You can draw pins using the following methods:
« individually

» simple patterns

e pin arrays

- radial pins

After placing pins, you can change the PIN_PADSTACK
assignment using Attributes from the Edit menu fsgging
and Changing Object Attributes on page }-30
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Drawin g pins individuall y or automaticall y

Choose Pins from the Draw menu.

« SMT, when enabled, defines all pins as surface mount pir

Starting Pin: |1 @ Top
which reside on only the [Top] board layer. If disabled, all ’ O Bottom
pins are through-hole which extend through all layers of thi| sute-compi
board Number of |7 [ Enable —

« Top/Bottom—Governs on which board surface (top or
bottom) pins are connected. In general, the Top default is
used.

Note Always define standard SMT components as they
would appear on the [Top] layer. PCBoards
automatically makes the changes necessary when
you flip an instance of the component to the
[Bottom] board surface.

Only when designing edge connectors should pins
be designated [SMTBottom]. Edge connectors are
a special case because they effectively have SMT
pins on both surfaces of the board simultaneously.

To Draw individual pins

1 Inthe Starting Pin text box, specify the pin number for the
first pin.

Starting Pin defines the pin number for the first pin in the
sequence. Any alphanumeric value is valid.

Click OK to exit the dialog box.

Click on the desired pin position in the footprint editor.

Repeat step 3 for as many pins as need positioning. As new pins are positioned, pin
numbers are automatically
incremented, even if they are
alphabetic.

a b~ W N

Click-right to end placement mode.
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Draw Pin Array | ]
Fiow Start: IIA [~ 5MT
Calurnn Start:l‘l & Tiop
Auto-EompIeteW 51 Bittor
Murmber 0fFIOws:|24 v Skip|
Ea ¥ SkipC
:|24
Mumber of Cals: ¥ Skip 5
IV Skipx
Ok
¥ oy | K|
v SkipZ Cancel |

To Draw pins in a simple pattern automaticall vy
1 Select Enable in the Auto-Complete section.
2 Specify the total pin count in the Number of Pins text box.

Number of Pins defines the total pin count for automatic
generation of the pins. This count includes the three pins
which must be interactively positioned.

3 Manually positiorthreepins to define sequence and pattern.

The Auto-Complete feature replicates the pattern until pins
totaling the specified Number of Pins is reached. Figure 10-2
illustrates how the first three pins can be positioned to generate
different pin patterns. Other patterns can also be generated.

second sequence
14131211109 8

000Ce0®
-

000000
123456

first sequence

~O

I
I
I
[ —
I
I

(top view) (top view)

Figure 10-4 Simple Pin Pattern

Drawin g pin arra ys

To interactivel y position pinsin an arra y
1 Choose Pin Array from the Draw menu.

« Row Start defines thiateger row position ID for
the first pin in the sequence.

«  Column Start defines theteger column position
ID for the first pin in the sequence.

- SMT, when enabled, defines all pins as surface mount
pins which reside on only the [Top] board layer. If
disabled, all pins are through-hole which extend
through all layers of the board.
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D 01 A WD

To

Auto-Complete Parameters:

«  Number of Rows defines the total number of rows in the
matrix.

« Number of Cols defines the total number of columns in
the matrix.

«  Skip I/O/SIX/YIZ, when selected, eliminates the
specified letter (e.g., ‘I') from the pin ID sequence.

- Enable, when selected, turns on the Auto-Complete
feature.

Specify the Row Start value for the first pin.
Specify the Column Start value for the first pin.
Click OK.

Click on the desired pin position. Pins are interactively positioned

. T in a manner similar to using Pins
Repeat step 4 for as many pins as need positioning. As N&-om the Draw menu. However

pins are positioned, pin numbers are automatically pin numbers are a composite of

incremented. the form column position row
Click-right to end positioning mode. position . For example, the
matrix in Figure 10-5 generates

. . . . in numbers such as Al, A2, B1,
automaticall y position pins in the matrix P

etc.
Choose Pin Array from the Draw menu.
SeeTo interactively position pins in an array on page 10-14 Row Start: [l I sM1
for dialog box control descriptions. Column Star [ B o
Auta-Complete [ Enatl ) Bittory
Select Enable in the Auto-Complete section. Number of Rowsf24 19 Skip|
. B Mumber of Eols:|24 II; gtlpg
Specify the total number of rows in the Number of Rows 7 S
text box. P sipy
v SkipZ Cancel |

Specify the total number of columns in the Number of
Columns text box.

Optionally eliminate I, O, S, X, Y, and Z column identifiers.

Manually position three pins to define sequence and pattern
as follows (refer to Figure 10-3 and Figure 10-4):

a Place the first pin in column 1.
b Place the second pin in column 1.

c Place the third pin in column 2.
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The Auto-Complete feature replicates the pattern until pins fill
the specified matrix.

12345678 91011121314
Al. A2 . A @@000000000000

C 0000000000000 0
D O0O0O000O0O000OO0O00

F
Bl. 000000

®
O
(o]e;
o]e;}
(o]e)
O

0000000

Manually drawn pins

PGA132
(top view)

vZZrXxoeT
O000000
O00000
O00000
O00000

Figure 10-5 Pin Grid Array

12345678 9101112131415

?:o.ooooooooooo

+ B2 @ b O O O O O
v EO O OO O OO O
F O O OO OO O
c1@ GO O 0O 0 0O 0 0O
H O O OO O O O
JO O O OO O 0 O
Manually drawn pins Eooooooooooooooo
M O O O O O O O
PGA391 NO O O O O OO O
(topview) P O O O O O O O

Q0O 0O O 0O 0O O O O

Figure 10-6 Offset Pin Grid Array
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Drawin g radial pins

Use Radial Pins to automatically positioniecle of pins in the
footprint.

Pins are positioned by establishing the circle centerpoint, circle
radius/starting point, and relative pin positions.

To draw radial pins

1 Choose Pin Array from the Draw menu.
Reference Pin (on grid) defines the pin number for the | Referznce Pinfon aiidy i
pin which will be positioned on the grid to establish Angle Between Pns 150000 | | £
circle radius and the starting point for generating othel o
plns Cancel |

Angle Between Pins defines the relative position of
neighboring pins. Format isigle offset in
degrees .

SMT, when enabled, defines all pins as surface mount
pins which reside on only the [Top] board layer. If
disabled, all pins are through-hole which extend
through all layers of the board.

2 Inthe Reference Pin (on grid) text box, specify the pin
number for the pin which will be positioned on the grid.
Note that only numeric values may be used for pin numbers.

3 Inthe Angle Between Pins text box, specify the angle in
degrees between neighboring pins.

4 Click on the centerpoint of the circle.

Click on the appropriate grid point to establish the referencOnce placed, pin properties can

pin.

be changed using Attributes from
the Edit menu.
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Drawin g the Part Outline

The part outline provides a graphical representation of the
component shape. Part outline graphics are typically placed on
the [SilkTop] layer.

To draw the part outline

1 Selectthe [SilkTop] layer (named SilkTop by default) in the
Layer drop-down list in the toolbar.

To add another value, use Snap 2 Select the desired grid spacing from the Grid drop-down list
Grid from the Configure menu. in the toolbar.

If necessary, reset the snap grid to avoid overlapping the
part outline with component pins.

3 Draw an element of the part outline using commands from
the Draw menu.

Position the element in the footprint and click to place.

Pressing repeatsthelast 5 Repeat steps 3 and 4, joining graphic elements until the
command. outline is complete.

Markin g the Footprint
Orientation

It is good practice to mark the footprint orientation, using
graphic selections in the Draw menu. Two examples are shown
below:

« asquare drawn proximal to pin 1 within the part outline

- anotch adjoining the part outline in the vicinity of
pin 1
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pin 1/

Figure 10-7 Marking the Footprint Orientation

|dentif ying the Footprint Ori gin

The footprint origin defines the footprint’s (0, 0) coordinate
reference point. All footprints provided in the standard footprint
library have pin 1 designated as the origin.

To identif y the footprint ori gin
1 Select Footprint Origin from the Draw menu.
2 Click on pin 1.

The origin crosshair repositions on pin 1.

Drawin g the Footprint Boundar vy

The footprint boundary defines the physical extent of the
component on the board. This requires calculating the
placement grid or maximum boundary dimensions from
information given in the data book. Then a boundary rectangle
can be drawn with the specified proximity to the footprint.
Footprint boundary graphics are placed on the [BoundaryTop]
layer.
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There are many ways to draw a boundary rectangle. The
following procedure describes how to do so by starting from
corner coordinates and establishing the rectangle sidesAking
andAY values.

Using data book information, compute corner coordinates,
width, and height for the boundary rectangle.

To calculate boundar y parameters

1

7

Select the [BoundaryTop] layer from the Layer drop-down
list in the toolbar.

Calculate the footprint boundary rectangle widiX) and
height AY) from the placement grid or other dimension
information.

Calculate the (X, Y) coordinates for the cornerpoint of the
footprint boundary rectangle nearest to the footprint origin
(which is usually with coordinates (0,0). See the example
that follows this procedure.

Point to More Graphics from the Draw menu and select
Rect.-Coord. & Deltas.

Enter the values computed for Corner X and Y coordinates.

Enter the values computed for Delta X and Y distances—
rectangle width and height, respectively.

Click OK.

Example: Computing Footprint Boundary Parameters for the
S08 SOIC Component.



Creating a New Footprint

10-21

Placement Grid: 12x16
Grid Element: 0.5x0.5 mm

]

D: 3.81 mm

Height

(DY) Grid Placem

\|Court ard
L L '
Computed Cdprier
Reference (-X} -Y) Width

(DX)

Figure 10-8 Subset of the S08 SOIC |

Figure 10-8 shows the S08 SOIC component dimensions that
are relevant to computing the footprint boundary. Measurements
are taken from the IPC-SM-782A standard. The boundary
rectangle dimensions are computed from the placement grid and
grid element values as follows:

AX(boundary) =AX(placement grid) AX(grid element) =

12*0.5=6mm
AY (boundary) =AY (placement grid) "AY(grid element) =
16 *0.5=8 mm

These are the values entered into the Delta X and Y controls of
the Rect.-Coord. & Deltas dialog box.

The corner reference is the lower left-hand corner of the
boundary rectangle which is proximal to pin 1. Using the
outside-pin-to-outside-pin distances (C and D) from the data
sheet, and knowing that pin 1 is the footprint origin (0, 0), you
can compute the coordinates for this corner reference from the
footprint center (D/2, C/2) as follows:

X(corner) = D/2 -AX/2 =-1.095 mm
Y(corner) = C/2 AY/2 =-1.5 mm

These are the values entered into the Corner X and Y text boxes
of the Rect.-Coord. & Deltas dialog box.
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|dentif ying the Machine
Placement Center

To accurately insert the component onto the board, Automatic
Component Insertion (ACI) machinery must know the position
of the center of the component. The footprint editor provides
two methods for marking the center. When the center of the
footprint is obvious and can be placed on the grid, the center
mark can be interactively positioned. If not, the center mark can
be placed by coordinate value.

To position the center mark interactivel vy
1 Select Machine Placement Center from the Draw menu.

A circle appeatrs.

2 Drag the circle to the grid position at the center of the
footprint.

3 Release to place the circle.

To position the center mark by coordinates

Depending upon the pin pattern, 1 Calculate the X and Y coordinates for the center of the

center coordinates can be footprint relative to the footprint origin (pin 1) defined
derived from data book earlier (sedo calculate boundary parameters on
information or pin spacing page 10-2)

values.

For example, the S08 SOIC component land pattern
diagram in Figure 10-8 on page 10-21 specifies the
horizontal and vertical outside-pin-to-outside-pin distances;
i.e., D=3.81 mm and C=5.00 mm, respectively. The center
mark coordinates are (D/2, C/2) = (1.905 mm, 2.500 mm).

2 Select Machine Center by Coord from the Draw menu.

3 Enter the computed coordinate values into the X and Y text
:[1.0mil oK boxes.
v:|2.5mil Cancel | 4 Click OK.

A circle appears at the center of the footprint.
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Definin g the Reference
Designator and Component
Type Name Style

Settin g text st yles

For each template, the character presentation, text string
justification within the text bounding box, and page orientation
must be defined.

To set text st yles

1 Pointto Styles from the Configure menu and select Text. Shortcut:

Configure Text Style | ]

Height: [50mil Aucld

Angle: ID Lhange |
weight: ISmiI Delete |

Justification
[alar e
s
Coc Cancel |

Text is used to manage the creation and editing of text style
definitions composed of name, height, weight, and
justification.

+  When exiting the dialog box, the definition named in the
Styles text box becomes the current style that will be
applied to text subsequently placed in the footprint.

» Height defines the height of the text character. Format
iS height value  [units ].

» Angle defines the amount of rotation in a
counterclockwise direction. Formatasgle in
degrees .

«  Weight defines line width. Formatigight [units ].

- Justification defines the point of reference, or
justification point for the box that bounds the text string
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in terms of vertical position (top/base/bottom) and
horizontal position (left/center/right). When placing or
moving text, the justification point defines the point at
which the text bounding box will reposition to the shap
grid (if enabled).

To set this, click on the desired justification point. For

instance, click the middle button to ensure that the text
bounding box always has its centerpoint positioned on
the snap grid (if enabled).

2 Define the reference designator text style to be rotated 90
degrees and centered in the text bounding box:

a Enter REFDES in the Styles text box.

b Enter 90 in the Angle text box to rotate
(counterclockwise) the text to read sideways.

¢ Optionally set the Height and Weight text boxes.
d Click on the center button in the Justification section.

3 Define component type name text style to be centered in the
text bounding box:

a Enter COMPTYPENAME in the Styles text box.

b Enter zero in the Angle text box.

¢ Optionally set the Height and Weight text boxes.

d Click on the center button in the Justification section.
e Click OK.
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Positionin g the templates

REFDES Template  The reference designator is typically placed
to the left of the footprint boundary. Once placed, the reference
designator attribute for character width

(REFDES_TEMPLATE) can be modified. To do so, either
double-click on the reference designator template, or select the
template and select Attributes from the Edit menu.

Note If not already done so, it is advisable to create a
text style called REFDES (see Defining, Modifying,
and Deleting Styles on page 1)§¥ior to placing the
reference designator template. In the standard
footprint library, the text style is usually rotated 90
degrees and the text bounding box is center-
justified on the snap grid (when enabled).

To position the REFDES template

1 Change the current layer to [SilkTop] using the Layer drop-
down list in the toolbar.

2 Change the current text style to REFDES using the Style
drop-down list in the toolbar.

Select REFDES Template from the Draw menu.

4 Drag the text box to the left side of the footprint just outside
of the footprint boundary and near pin 1.

5 Click to position the template.

TYPE_NAME Template The component type name is placed
either on the top of the footprint boundary, or centered within
the footprint boundary. Once placed, the component type name
attribute for character width (TYPE_NAME_TEMPLATE) can

be modified. To do so, either double-click on the component
type name template, or select the template and select Attributes
from the Edit menu.
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B o

Note If not already done so, it is advisable to create a
text style called COMPTYPENAME (see Defining,
Modifying, and Deleting Styles on page 1)Zior to
placing the component type name template. In the
standard footprint library, the text style is usually
specified with the text bounding box center justified
on the snap grid (when enabled.

To position the componentt ype name template

1 Change the current layer to [AssyDrwTop] using the Layer
drop-down list in the toolbar.

2 Change the current text style to COMPTYPENAME using
the Style drop-down list in the toolbar.

Click OK.
Select TYPE_NAME Template from the Draw menu.

Drag the text box to either the top-center side of the
footprint just outside of the footprint boundary, or centered
within the footprint boundary.

6 Click to position the template.

Changing Pin-Padstack
Assi gnments

Sometimes it is desirable to assign a padstack definition to a pin
that is different from those assigned to all other pins in the
footprint. Each pin has a PIN_PADSTACK attribute that can be
modified to change this assignment.

To chan ge assignments for one pin

1 Double-click on the pin to be modified.
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Mame Walue
- |2
PIN_METMAME = MWN_0003 ml
A o e -
PIN_PADSTACK = md-034-034
Em}r 2 oo _Disply.._ |
PIN_&MGLE = 0.000000
ak. |
Cancel |
2 Click on the PIN_PADSTACK attribute in the list.
3 Change the Value text box to a padstack definition name
that has been configured for the footprint editor.
4 Click Change.
5 Click OK.

To chan ge assignments for multiple pins
1 Draw an outline border around all of the pins to be modified.
2 Select Attributes from the Edit menu. or (F11)

3 Change the Value text box to a padstack definition name
that has been configured for the footprint editor.

Click Change.
Click OK.

(O IS

Addin g Holes

You can place unplated and plated holes in the layout. A circle
reflecting the specified diameter is placed on the uppermost
displayed signal layer. A corresponding drill symbol graphic is
placed on the [DrillSymbols] layer.



10-28 Creating and Editing Footprints

Add Hole | ]

Diarneter: |(SeRE0T

DRC: |5mil Cancel |

After placing a hole, you can edit
the Diameter and DRC
properties using Attributes from
the Edit menu.

Note PCBoards saves new
definitions locally to the
current layout. If you want to
use them in other layouts, you
must save them into a library.
It is best if you save them to a
user-defined library, rather
than to libraries supplied by
MicroSim. Installation of new
software versions overwrites
the system-supplied libraries.

Addin g unplated holes

To place unplated holes:

1 Select Add Hole from the Draw menu.

2 Enter diameter and unit values in the Diameter text box.
3 Enter clearance and unit values in the DRC text box.

DRC defines the required clearance between the hole and
other layout objects.

Addin g plated holes
Plated holes in footprints must be through-hole pins.

To add a plated hole

1 Select a padstack with the appropriate hole diameter and pad
style.

2 Place one pin.

Savin g the Footprint Definition
to a Footprint Librar vy File
Thus far, the footprint definition resides only in memory. You

can either save it to a new footprint library file, or append it to
an existing footprint library file.

To save a footprint definition to a new librar vy file

1 Select Save As from the File menu.

Before saving, the footprint editor verifies that you have
defined all required footprint entities, and checks for
duplicate pin names. If you have not yet assigned a name to
the definition, the footprint editor requests entry of a name.

It displays any other conflicts in an error log.

2 Correct any footprint definition errors and return to step 1.

If there are no errors, proceed to step 3.
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3 Enter a name for the new library file in the File Name text
box. By convention, the file extension.is

4 Click OK to exit the dialog box.

Note To add the new library to the list of libraries
PCBoards searches when placing a component,
see Adding a Footprint Library on page 10-5

To append a footprint definition to an existin g
librar y file

1 Select Save to Library from the File menu.

Before saving, the footprint editor verifies that you have
defined all required footprint entities, and checks for
duplicate pin names. If you have not yet assigned a name to
the definition, the footprint editor requests entry of a name.

It displays any other conflicts in an error log.

2 Correct any footprint definition errors and return to step 1.
If there are no errors, proceed to step 3.

3 Either click on the name of the file to which the new
definition should be appended, or type the name in the File
Name Text box.

4 Click OK to exit the dialog box.
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Shortcut:

Editin g an Existin g
Footprint

You can edit all entities of an existing footprint by selecting it
from its library and using the Edit, Draw, and Footprint menus
from the footprint editor.

To edit a footprint

1 Select Footprint Editor from the Library menu.

2 Select Open from the File menu.

3 Select the library that contains the footprint you want to edit.
4

Select Get from the footprint menu.

Footprint Browser
Footprint M ame:
DIF14
Footprint Properties Cancel
Mo. Pinz:  Technology:
Hel
s [RU - =P
Statistics | <<Basic |
Search
Selected footprint iz in
Dip.flb

BDIP32-1800
BDIP72-1800
DIP10

BC

DIP1E
DIP16/24/600
DIP16/32/300

DIP1E

DIP18 =

- Footprint name defines the name of the currently
selected footprint.

» No. Pins defines the number of pins on the footprint
definition.

« Technology defines the mounting technology used for
the footprint (THRU, SMT, or ALL).
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Select the footprint you want to edit.

You can search for components by properties, or by using a
wildcard.

a Inthe No. Pins box, type the number of pins for the
footprint you want to find.

b Inthe Technology box, select the mounting technology
used for the footprint.

¢ Do one of the following: Corresponding footprint graphics
are displayed in the graphics
area of the footprint browser.
«To search by wildcard, in the Footprint Name box, typeyou can also see statistics for
an asterisk (*) and press Enter. each footprint definition by
clicking the Statistics button.

«To search by properites, click the Search button.

Use the commands available in the Edit, Draw, and
Footprint menus to modify the footprint.

Save the edited footprint definition to the library.

a  Select Save from the File menu to save the footprint t(] or (Cti}+(s)
an existing library.

If the library file has not yet been created, the Save As
dialog box is displayed.



10-32 Creating and Editing Footprints

Copying Footprints

You can copy an existing footprint definition to be used as the
starting point for a new definition.

To copy a footprint

1

Select Copy from the Footprint menu.

Copy Footprint Definition

New Footprint Name: I DIP404650-sm-socket

Existing Footprint Name: I DIP46/650-sm-socke]

5 : New Footprint Name:
Library: AMPDIP.FLB 1y p28/350-sm-socket

DIP28{650-sm-socket

+
o
Select Lib DIP32{650-sm-socket
DIP40650-sm-socket I
DIP6{300-thru-socket
DIP8#300-thru-socket [+]

Library shows the name of the currently opened footprint
library file.

Click the Select Lib button to select the appropriate library
if it is not already open.

Select Lib displays a dialog box where you can open a new
footprint library file.

Enter the name of the footprint to be copied by either typing
an existing footprint name into the text box, or selecting an
entry from the New Footprint Name list.

Enter a new footprint name either by typing a unique name
or selecting an entry in the New Footprint Name list and
modifying the text.

The New Footprint Name listbox lists the footprint
definitions existing in the currently opened library file.
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5 Click OK to exit.

Note The footprint does not actually reside in the library
until you save the library file.

6 Save the copied footprint definition to the a library.

a Select Save from the File menu to save the footprint t( or (CtriJ+(S)
an existing library.

If the library file has not yet been created, the Save As
dialog box is displayed.
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or (Ctrl)+(s)

Removin g Footprints

You can delete footprint definitions from the currently open
footprint library file.
To remove a footprint from a librar vy

1 Select Open from the File menu.

2 Select the library that contains the footprint you want to
remove.

3 Select Remove from the footprint menu.

Remove Footprint | ]
Fiemove Footprint: IDIPSMB‘

Current Foatprints

« Remove defines the name of the footprint definition
chosen for deletion.

« Current footprints lists the names of all footprint
definitions available to the current editing session.

4  Either type a footprint name in the Remove text box or
select an entry from the Current Footprints list.

5 Click OK to exit.

Note The footprint is not actually removed from the
library until you save the library file.

6 Save the library file.

a Select Save from the File menu.
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Printin g the Footprint

You can output graphics and photoplot data for the footprint to
the current printer or file device configured for the host
environment. You have a choice to print the entire job or just the
current view.

To printa job

1 Select Print from the File menu.

Job Description
|Auto Photoplot Job [Photo Plot) Job Setup... I
‘Auto Print Job [Print] —

Current View—————

X Black & White

_ _
Printer activates the standard
Printer Select dialog box used to
choose the current output device
2 Select the job that you want to print, from the Job for the host environment.
Description list box. Selecting Setup from this dialog

box invokes the standard Printer
3 Click the Job Setup button if you have not already set up thSetup dialog box used to
job. configure new or existing printers
for output. Attributes caninclude
resolution, paper size, paper
4  Click the Printer button to set the output device you want. source, memory, cartridges,

. paper orientation, number of
Select or clear Black & White. copies, and fonts.

SeeSetting up Jobs on page 14-3

Selecting Black & White generates monochrome output. Changes made within the Printer
Select and Printer Setup dialog
boxes affect other applications
To print the entire job: running under Microsoft

. . Windows. Please refer to the
a click the Print The Job button. Control Panel printer
configuration discussion in the
Microsoft Windows User’s
Guide.

6 Choose the print method.
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To print only the current view:

a Click either the Fit or 1 to 1 button from the Current
View section.

Fit scales the work area to fit the output page.
1 to 1 prints the work area with the same scale as shown
on the display.

b Click the Print View button.
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Updatin g Placed
Footprints

After editing footprints and returning to your layout, you may
want to update footprints you already placed on the board.

To update footprints alread y placed in the la yout

1 Select Update Footprints from the Library menu in the
layout editor.

Update Footprints

EDGEG2
DIF20
DIP16
DIP14

Cancel

This dialog box lists all of the footprint definitions
contained in the current layout. Entries can be selected and
deselected by clicking on them.

« Select All selects (highlights) all of the definitions in the
list box. Subsequent clicks on entries will deselect
them.

« Clear All deselects all of the definitions in the list box.
Subsequent clicks on entries will reselect them.

2 Select the footprint you want to update.
3 Click OK.
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Changing Footprint
Assi gnments

Within the layout, you can change the footprint definition that a
component references.

To chan ge a footprint assi gnment

or 1 Double-click on the component.
Name Yalue
|REFDES - [m T
ch
TYPE_NAME = ALD1701AL
FOOTPRINT - DIPS o
COMP_LAYER = Component
COMP_ANGLE _—
COMP_x = 1300mil
FIXED = NO

Click on the FOOTPRINT attribute.

2
The new definition must be one 3 Change the Value text box to a new definition name.
of the footprints (package types) .

specified in the package 4 Click Change.

definition for this component, or 5 Click OK.

the change will be ignored. . )
If not already done so, the new definition is copied from the

library file to the layout database.
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Hints and Tips 0

» PCBoards saves new padstack definitions locally to the
current layout. If you want to use them in other layouts, you
must save them into a library. It is best if you save them to
a user-defined library, rather than to libraries supplied by
MicroSim. Installation of new software versions overwrites
the system-supplied libraries.

« To append a new footprint definition to an existing library,
use Save to Library from the footprint menu. To save the
definition to an entirely new file, use Save As from the File
menu.

« Using Save from the File menu updates the existing
footprint library file.

- When adding a footprint library to the layout search list,
placement in the list is important. If there are duplicate
footprint names, the footprint editor uses only the first one
it encounters.

« Always define standard SMT components as they would
appear on the [Top] layer. PCBoards automatically makes
the changes necessary when you flip an instance of the
component to the [Bottom] board surface.

Only when designing edge connectors should pins be
designated [SMTBottom]. Edge connectors are a special
case because they effectively have SMT pins on both
surfaces of the board simultaneously.

«  When drawing graphics, ensure the appropriate layer is
current. For instance, if you are drawing silkscreen outlines,
the SilkTop layer should be the current layer.

- If you don't see what you expect to see on the screen, select
Layer Display from the Configure menu and turn off all
unnecessary layers. Objects on other layers mayasking
out the image you are working with on the current layer.

«  Pressing th&pacebar) repeats nearly any command in both
the footprint editor and the layout editor.
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Overview

When a design requires a component that is not provided in tiNote 1/t is best if you save
standard libraries, both a package and corresponding footprirnew package definitions to a
definition must be created. user-defined library, rather
than to libraries supplied by
MicroSim. Installation of new
software versions overwrites
the system-supplied libraries.

Package definitions contain the list of gates that comprise ear
device, one or more pin assignment lists, and gate and pin
swapping information. This information is used for PCB layout
and included in layout netlists created by Schematics.

A pin assignment list is a set of physical pin numbers for each
gate. Since a device may be available in several package types
(DIP14, LCC20, etc.), each of which may have different pin
number assignments, a single package definition can contain
more than one pin assignment list. Each pin assignment list is
associated with a list of package types (footprints) for which the
pin number assignments are valid.
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Package definitions are optional for some layout tools, but
required for PCBoards. Package definitions shaliéysbe
specified when the device has multiple gates and/or multiple
package types.

This chapter discusses package libraries and gives you
procedures for working with package definitions. Topics
covered are:

Understanding the Library Structure on page HisBusses the
default package and user-defined libraries.

Managing Package Libraries on page 1éxplains how to set
up the default library. It also discusses how to load and export
libraries.

Creating a New Package on page lde8cribes how to create a
new package if a definition you need doesn't exist.

Editing a Package Definition on page 11e¥plains how to edit
an existing package definition.

Hints and Tips on page 11-gives you helpful suggestion
concerning material covered in this chapter.
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Understandin g the
Librar y Structure

A component package is the parent object describing the
functional elements of a component object. The package library
is the repository for both system-defined and user-defined
package definitions. Each package definition is characterized
by:

e component name

« package typeffootprint name (defined in the footprint
library)

- gate names
e pin names and numbers
« shared pins

« gate and pin swapping information

Librar y Definitions

Library definitionsfor packages are maintained in the package
libraries. When a component is placed, the layout editor copies
each uniquely referenced package definition into the layout
database. If another object is placed that references the same
definition, thelocal copy is used.

Package library files normally have the same name as the
corresponding symbol library files used by Schematics, but with
a different file extensionglb ). Package library files must be
configured into the list of library files that are searched by the
layout editor.

Figure 11-1 shows how the MicroSim libraries relate to each
other and to the programs that use them.
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—— P Layout Netlist PCBoards

package name
footprint name
nets

Padstack
Library

Symbol
Library

Package
Library

Footprint
Library

[-slb] [.plb] [.flb] [.psl]
symbol name package name > footprint name padstack name
part — pkg type — pin no. j
pkg type pin name = pin no. padstack
pin name
U1A
V1A Gates 1 a[ Yo 14
1 2 13
] 3 ABCD 32 212
2 - All4912 40| |o11
B p5 1013 5e[ [e10
7400 Y B6811 Eol 1es
DIP14
7400

Figure 11-1 MicroSim Library Structure
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Managing Package
Libraries

When a component is placed in a layout, the layout editor
searches through the package library files for a corresponding
package definition. Aewpackage library file is not
automatically available to the layout editor until it is configured.

Note In general, installations running both PCBoards
and Schematics should have a new symbol library
file corresponding to the new package library file.
File name prefixes are the same; only the
extensions differ— .slb  for symbol library files,
.plb  for package library files.

Addin g a Package Library

To add packa ge librar y files to the search list

1 Select Setup from the Library menu.

The Library Setup dialog box is used to specify and orderNote When adding a

the files contained in the Package and Footprint Libraries,package, placement in the
and to specify the one Padstack Library file, available to thisearch list is important. If
layout editor when searching for component information. there are duplicate package
The layout editor searches these library files in names, PCBoards uses only
configuration order whenever a new component type is  the first one it encounters.
placed in the layout. If found, the package and footprint

definitions are copied to the layout database.
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= Library Setup
Package Libraries:
AT T.plb + Library Path:
abm.plb AMSIMILIB
adv_lin.plb |cAMSIMy
analog.plb Padstack Lib .
anlg_dev.plb acstack ~hrary:
apex.plb Istd.psl
bipolar.plb
breakout.plb
burr_brn.plb | Setup Package Libraries...
cd4000.plb &

Footprint Libraries:
ampdip.flb t+
ampsimm.flb
ampzip.flb
chga.flb
cdip.flb
cdipsm.flb
cfp.flb
chipcap.flb
chipres.flb
cpga.flb +

| Setup Footprint Libraries... I

oK. |

Cancel I

Library Path defines the directory path containing the
library files.

2 Click the Setup Package Libraries button.
Library M ame: ||
¥ Symbol  File Extensior: lslb—
¥ Package File Extension: |.plb Add
] Rl [
x:iltf:lb[.]slb plb] Delete |
wicor [z, plb]
:it|ao|g['[s.£jn]:,.p|b] Erowse.. |
eval [zb..plb
Cancel |
3 Select the position in the list, above where the new library
file should be located. To append to the end of the list, click
on the blank entry after the last file name in the list.
4 Either:

- type the name of the package library file (5o
extension) in the Library Name text box

« click the Browse button and select the package library
file name from the list
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Select Symbol if there is a corresponding symbol library
file.

Select Package.
Click the Add button.
The library file is added to the [PART LIBS] section of

msim.ini
Click OK to exit the Setup Package Libraries dialog box.
Click OK again to return to the layout editor.

Rearranging the Search Order

When adding a package, placement in the search list is
important. If there are duplicate package names, PCBoards uses
only the first one it encounters.

To rearran ge the search order for files

1

Perform steps 1 and 2 as showr\iiding a Package
Library on page 11-5

Select the entry to be moved and click the Delete button to
remove it.

Select the position in the list above which the library file
should be located.

Type the file name in the Package text box (or use Browse).
Click the Add button.
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Creatin g a New Package

New package definitions are usually created from scratch, but
before you create the new package, you can search the footprint
library for footprints (package types) that are matching or
equivalent to the footprint name in the data book.

Checkin g the MicroSim
Footprint Librar vy

To check the MicroSim Footprint Librar y
1 Select Footprint Editor from the Library menu.

2 Select Open from the File menu to open the appropriate
library file.

3 File names are representative of the types of footprints
contained in the file.

4 Double-click on the appropriate library file name in the File
Name list.

5 Select Reports from the File menu to generate a listing of all
footprints.

Select Footprint Statistics.
Select Entire Library.

Select View Results.

© 00 N O

Click OK to generate the report.

10 A file, namedfootprint library file name fpr ,is
always written regardless of the enabled output device.

11 Browse the report for relevant footprints.
Make note of them.

12 Select Close from the File menu to close the footprint editor
and return to the layout editor.
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Definin g the New Packa ge

To define the new packa ge

1 Open a package library file:
a Select Packaging from the Library menu.
b Select the file to be opened.

You can add the definition to an existing file by

selecting a library file from the list, or create a new

library file, by typing in a new name (with thgb
extension) in the File Name text box.

¢ Click OK.

741.plb | ]
— Package Defintions—————————————————
Package _Iﬂew...
||74|-51 Copy... |
Edi... | lmport...l
Delete | Export... |
74L75 .
L7 __Fint_|
74L86 I
4L = |; Entire Library
54L00 hd Filz
-DK
& Printer
Cancel |

2 Choose the New button.

New Package Definition - DAMSIMZ14LIBA741.plb

Package Mame: || ARO: Change &K0 |
# of Gates: 1 # of Gate Types: 1 Edit Gate Types |
Package Types:l DIP14 j Edit Package Tvpes |
— Pin Assignment:
Gates: Gate T_l,lpe:|1 vl
Edit Binz |
Edit Shared Pins
Edit Fin Swaps
Shared Pins:
I Frint
Hel
Pin Swaps: B
I oK
Cancel

3 Enter a name in the Package Name text box.

Note PCBoards saves new
definitions as local to the
current layout. If you want to
use them in other layouts, you
must save them into a library.
It is best if you save them to a
user-defined library, rather
than to libraries supplied by
MicroSim. Installation of new
software versions overwrites
the system-supplied libraries.
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Specif ying package definition properties

To define packa ges with one gate type

1 Define the package type (footprint):
a Click Edit Package Types.

Edit Package Types | ]
Configured Package Types:
|oiPe =

Packages Typelz] per Pin Assigment:
| ducld

[asd ]

DIF14 Qhangel
Welete |

ok |

Cancel |

b Select the default DIP14 name.
¢ Type the new package type name or select it from the
drop-down list.

A package may have alternate d Click Change.
footprints, so more than one can .
be defined. To define additional A package may have alterr_1ate foo_tprmts, so more than
package types, click the Add one can be defined. To define additional package types,
button. click the Add button.

e Click OK.

2 Define pin assignments:
a Click Edit Pins.

Pin Assignments | ]

Package Types: IDIF"I 4

Gate: Firn M ame: Fin Mo.:

|| = Save Aszsighment I
Delete |

ok |
Cancel |

b Type the pin name in the Pin Name text box.
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Note Ifyou are using MicroSim Schematics netlist as the
input to PCBoards, the pin name in the package
definition must match the pin name used in the
symbol.

Type the pin number in the Pin No. text box.

c

d Click Save Assignment.

e Repeat steps b through d for each pin in the footprint.
f

Click OK.

To define packa ges with more than one gate type

Normally, packages consist of a number of gates of the same
type. However, for packages that consist of more than one type
of gate, do the following.

1 Define the gate types:
a Click Edit Gate Types.

Edit Gate Types

Gate Type: Gates:

u - (21 ]

T Chenge |
x|

b Type the number of the gate type in the Gate Type text
box (for example, type 1 is a NOR, and type 2 is an
ORNOR).

c Type the gate designators (A, B, C...) in the Gate text
box.

d Click the Add button.

e Repeat steps b through d until you have defined all gate
types.

f  Click OK.
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To define packa ges with shared pins
1 Define shared pins:
a Click Edit Shared Pins.

Shared Pin Assignments | ]

Bin Mame: Fin Mo.:

I = I Save Azzignment I
Delete |

ok |
Cancel |

b Type the pin name in the Pin Name text box.

Note [Ifyou are using MicroSim Schematics netlist as the
input to PCBoards, the pin name in the package
definition must match the pin name used in the
symbol.

Type the pin number in the Pin No. text box.

Click Save Assignment.

Repeat steps b through d for each pin in the footprint.
Click OK.

- DO Qo O

Savin g the definition

To save the new packa ge definition
1 Click OK to exit the New Package Definition dialog box.
2 Click OK to exit package library dialog box.
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Creatin g AKO Packa ge
Definitions

You can link package definitions tdasedefinition. By

linking, you can change all linked definitions by changing the
base definition. A linked definition is called an AKO (A Kind
Of).

However, to create an AKO definition, specific conditions must
first be met.

To create an AKO packa ge definition

1 Ensure that the new definition and the base definition have
the:

« same number of gates

« same number of pins and pin names

« same pin name to pin number assignments
- same available package types

- same allowable gate and pin swaps

Note A package definition can not be based on another
definition unless all of these conditions are met.

2 Select Packaging from the Library menu and open a
package library file for editing.

741.plb | ]
— Package Defintions—————————————————
Package (..
||74L51 LCopy... |

Edi... | Import... |

Delete | Export... |

TFALTE 8
L7 __Fint_|
74186 ™ Entire Library

54L00 =l | £ File

& Printer

Cancel |

3 Choose New within the Package Library dialog box.
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New Package Definition - DAMSIMZ14LIBYZ 41.plb

Package Mame: || ARO: Change &K0 |
# of Gates: 1 # of Gate Types: 1 Edit Gate Types |
Package Types:l DIP14 j Edit Package Tvpes |
— Pin Assignment:
Gates: Gate T_l,lpe:|1 vl
Edit Binz |
Edit Shared Pins
Edit Fin Swaps
Shared Pins:
I Frint
Hel
Pin Swaps: B
I oK
Cancel

4 Enter a name for the definition in the Package Name text
box.

5 Click Change AKO and select the base definition.

AKO: [x]
Change AkK0

Lancel |

6 Select OK to save the definition.

Note No information can be modified except for the
name of the base definition. However, if you
modify the base definition itself, this and all other
AKO definitions using the same base definition will
show the changes.

Editin g an AKO Packa ge
Definition

To make changes to an AKO package definition only, first
unlink it from the base definition. This creates a stand-alone
instance of the AKO definition. You can then edit the new stand-
alone definition as required.
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To edit an AKO packa ge definition

1 Select Packaging from the Library menu and open a
package library file for editing.

Opamp.plb | ]
— Package Defintions—————————————————
Package (..
IADB43A LCopy... |
Edi... | lmport...l
Delete | Export... |
CAT23 .
CA3085 __Fint_|
Ha-2600 I
Hé 154 = |; Entire Library
L161 hd Filz
-DK
& Printer
Cancel |

2 Select the appropriate AKO part.
3 Choose Edit.

AD648A Package Definition - Opamp_plb [x]
Package Name: JADG484 AKO: 2D8C8 Change 4K0
# of Gates: 2 # of Gate Types: 1
Package Types: | pIpa 7033 =l
~ Pin Assignmen
Gates: 4.8 Gate Typeq -
Edit K0
+=35
-=2F Create [nstance
ouT =17
Shared Pins:
=8
.= 4 Print
Hely
Pin Swaps: #
I i3 |
Cancel

4  Click Create Instance.
Edit the package properties as needed.

Click OK to save the edits and return to the Package Library
dialog box.

7 Click OK to save the library file.
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Editin g a Package
Definition

To edit a packa ge definition

1 Open a package library file:
a Select Packaging from the Library menu.
b Select the file to be edited.

c Click OK.
741.plb | ]
— Package Definitions
Package (..
fras1 |
Edi... | Import... |
Delete | Export... |
74L75 .
L7 __Fint_|
74L86 I
4L = |; Entire Library
54L00 hd Filz
-DK
& Printer
Cancel |
2 Click Edit.
74AL 529828 Package Definition - 74als.plb | ]
Package Mame: |I74AL829828 ARO: Change &K0 |
# of Gates: 1 # of Gate Types: 1 Edit Gate Types |
Package Types:l DIP24 5024w j Edit Package Tvpes
— Pin Assignment:
Gates: Gate T_l,lpe:|1 vl
Edit Pinz |
Wkl =1 ﬁl =
WEh2 =13 Edit Shared Pinz
A1=2 Hl ————
Edit Fin Swaps
Shared Pins:
I Frint
Hel
Fin Swaps: I kD
I 0K
Cancel

3 Follow the same procedures listed for creating a new
package definition (se@reating a New Package on

page 11-8
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Hints and Tips 0

PCBoards saves new definitions locally to the current
layout. If you want to use them in other layouts, you must
save them into a library. It is best if you save them to a user-
defined library, rather than to libraries supplied by
MicroSim. Installation of new software versions overwrites
the system-supplied libraries.



Appl ying Forward and
Backward ECOs
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Overview

When using MicroSim Schematics as the input to PCBoards, Note You can use the ECO
you can use the Engineering Change Order (ECO) process t(process only if you are using
track and make changes between the two programs. MicroSim Schematics as the

This chapter covers the ECO process throughout the followindput to PCBoards.
sections:

Understanding the ECO Process on page é%phains the ECO
process and the conditions that must exist.

Working with Backward ECOs on page 13ji#¥es you
procedures for performing a Backward ECO.

Working with Forward ECOs on page 13jikes you
procedures for performing a Forward ECO.

Comparing Netlists on page 12-d8scribes how you can check
for an out-of-sync condition between Schematics and
PCBoards.

Hints and Tips on page 12-fves you helpful suggestions
concerning material covered in this chapter.
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Understandin g the ECO
Process

Changes made to Schematics after its netlist was input to
PCBoards are tracked and applied to PCBoards through the
forward ECOprocess. Changes made to PCBoards after the
Schematics netlist was input are tracked and applied back to
Schematics through thmckward ECQprocess.

Changes that qualify for the ECO process include:

< addition and deletion of components and nets (connections)
- addition and deletion of pins from nets

« renaming of nets and reference designators

- modification of component packaging attributes

You can have PCBoards automatically track changes, or have it
check for changes only when you tell it to.

To have PCBoards automaticall y track chan ges

1 Select Options from the Tools menu.
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Options ——————————__H||

— Units of Measure——

Hot Zone: |1 % I~ Save Settings

— Interaction Preferences
" mil
Snap-to-pin T hreshaold: |15mil " mm
Fotation Increment: ISD Deg. [~ BestRep.
¥ FRutberbanding W Auto-complete CCT — Repaint
¥ Orline DRC [ DRC Sound = il
¥ Crosshair W Auto Metlist Check ~ Outline
™ Optimize Rats W Auto Loop Remaove
& One Pass
—Zoom Pan Delta = Formal
Scale: |2 Coarse: |25 % ¥ Current Last
Fit: [a0 | %= Fine: [1 %
—autopan——————————— | [~ Autozave
™ Enable ™ Enable
Sensitiviby: I‘IDDD ms Ewery: |15 Min.
_DK

Cancel I

2 Select Auto Netlist.
3 Click OK to exit.

If you turn Auto Netlist off, you can still compare netlists and
use the ECO process manually. Sggnparing Netlists on

page 12-1@or procedures.
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Workin g with Backward
ECOs

The backward ECO employs two files:

e .bco file
« .blg log file

.bco File

Every time changes are made to the layout that affects the list of
parts in the design or changes connections, PCBoards writes
them to the backward ECO filado ), when you save the

layout.

The next time you run Schematics, it readstibe file and (if
there are differences between the schematic and the layout)
starts the back-annotation process. You can apply all changes
back to the schematic, or you can selectively apply some
changes and tell Schematics to ignore the remainder.

When you have made a decision on all changes, PCBoards
marks thebco file as complete and considers it up-to-date.

When you apply the changes, Schematics handles certain
changes automatically, but you must manually apply others.

.blg Log File

The.blg log file provides an audit trail of the decisions you
made when applying theco changes. It keeps a record of:
- changes made

« changes ignored

- pending changes (no decision made)
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Appl ying Backward ECOs

The following procedure assumes that Schematics and

PCBoards are run from the same installation, and that the

schematic and layout are in the same directory.

To apply backward ECOs

1 Select Save from the File menu to save the design and write

changes to the backward ECO file.

2 Select Schematics from the Tools menu to start the
Schematic Editor (if it is not already active).

3 Activate the appropriate schematic file.

Schematics detects theo file as it opens the schematic
and displays the Back Annotate Preview dialog box. This
dialog box lists all of the part and connectivity changes

made to the layout.

Back Annotate Preview

Dizcard All

Cancel

Help

Select All

it

Unzelect All

Olutput

Frint |

 Printer
& File

Change [&ttributes, Refdes, Footprint]

4 Accept all the highlighted changes or select a subset.

Cancel closes the dialog box,
aborts the backward ECO
process, and returns to the
schematic.

Output parameters direct the
back-annotation summary either
to disk (File chosen) or to a hard
copy device (Printer chosen).

Note Print generates the
output summary to the
specified device. When File is
chosen, a standard Open
dialog box prompts for the

By default, all of the changes are selected. To select a sub:71ame of the output file.

of changes:
a Click Unselect All.

b Click on (highlight) the entries in the Delete, Add, and

Change lists that are to be applied to the layout.
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The log file can be redisplayed at
any time using Browse Back
Annotation Log in the Tools
menu.

Note Step 7 is critical!
Without updating the
schematics netlist, an
outdated netlist is compared.

5

Click Apply to have Schematics make all of the selected
changes that can be completed automatically. All unselected
changes are discarded.

When done, Schematics displays the backward ECO log file
which lists the completed changes together thighchanges
that must be manually applied

Edit the schematic to satisfy the manual changes specified
in the backward ECO log, if any.

Select Create Layout Netlist from the Tools menu to create
an updated netlist.

Save the schematic to ensure that the changes are saved to
disk.

Start PCBoards and compare netlists again.
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Workin g with Forward
ECOs

Changes made to the schematic are communicated to PCBoards
through the schematic netlist file. The netlist file must be
deliberately written to disk from within Schematics to make sure

it is up to date.

If the Auto Netlist Check feature is enabled (Options in the
Configure menu) when you invoke PCBoards or bring it to the
foreground, it automatically compares the latest schematic
netlist to the current layout and displays the differences—the
pendingforward annotations.

flg Log File

An audit trail of ECO decisions (whether changes are
incorporated or ignored) is maintained in the forward ECO log
file (flg ).

Applying Forward ECOs

The following procedure assumes that Schematics and
PCBoards are run from the same installation, and that the
schematic and layout are in the same directory.

Note Auto Netlist Check must be enabled in the Options
dialog box from the Tools menu in PCBoards.

When you modify a schematic and create a netlist that reflects
those changes, a forward ECO condition exists.

To process forward ECOs

1 Activate Schematics if it is not activated.
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Note Step 2 is a critical step.
Without updating the
schematics netlist, an
outdated netlist is compared.

When you activate PCBoards
or bring the layout editor to the
foreground, it automatically
determines the differences
between the schematic netlist
and the current layout and
displays the Forward ECO
dialog box.

If Cancel is chosen forward
ECOs are not incorporated and
are still pending. If only forward
annotations are pending (i.e.,
there are no new layout
changes), the Forward ECO
dialog box reappears the next
time the layout is loaded or
brought to the foreground, and
every time thereafter until Apply
is chosen.

Conversely, if there are only
backward annotations pending,
the Back Annotation dialog box
automatically reappears until
Save is chosen.

If there are changes in both the
schematic and layout, the
Compare to Netlist dialog box
appears automatically.

The View PCB Changes button
is only available when there are
unprocessed backward
changes.

2 Select Create Layout Netlist from the Tools menu to
generate the latest schematic netlist.
3 Select Run PCBoards from the Tools menu to start the
layout editor (if it is not already active).
Add pin U11.1
Add pin U11.2 Unzelect Al
: : Frirt
Change [&ttributes, Refdes, Footprint] - Pt
& File
Wien FEE Ehanges...l

« Apply, when chosen, updates the layout database with
the pending forward ECO changes.

« Cancel, when chosen, closes the dialog box and returns
to the layout editor.

- Select All selects all of the forward ECOs in the Delete,
Add, and Change list boxes. Subsequent clicks on
highlighted entries deselect them.

e Unselect All deselects all of the forward ECOs in the
Delete, Add, and Change list boxes. Subsequent clicks
on highlighted entries reselect them.

« Output parameters direct the forward annotation
summary either to disk (File chosen) or to a hard copy
device (Printer chosen).

Note Print generates the output summary to the

specified device. When File is chosen, a standard
Open dialog box prompts for the name of the
output file.

- View PCB Changes, when chosen, invokes the
configured editor and lists the changes that have been
made in the layout since the last save.
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4 Accept all the highlighted changes or select a subset.

By default, all of the changes are selected. To select a subset
of changes:

a Click the Unselect All button.

b  Click on (highlight) the entries in the Delete, Add, and
Change lists that are to be applied to the layout.

5 Click Apply to have PCBoards make all of the selected You can view the .flg log file at
changes. any time by selecting Browse

. . Forward ECO Log from the Tools
When done, PCBoards displays the forward ECO log file ,any.

which lists the completed changes.
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Comparin g Netlists

If you don't have the Auto Netlist Check command enabled, you
can still compare the schematic netlist for an out-of-sync

condition, and use the ECO process manually.

To compare the la yout to the netlist

1 Select Compare to Netlist from the Tools menu.

2 Enter the netlist file to be compared in response to the

standard Open dialog box.

When the comparison is complete, the Compare to Netlist
dialog box is displayed summarizing the results of the

comparison.

Compare to Netlist

Layout D
C:APCBTUTAECOEX.pca

Created: Fri Sep 22 06:59:26 1995 Cancel I

CAPCBTUTRECOEX.nlf

Created: Fri Sep 22 07:00:20 1995

Layout Netlist

Comparison R

The layout and schematic are out of sync.

Qutput

C Printer @ File

Perspective
@® Apply Schematic changes to PCB

Ci Apply PCB changes to Schematic

If differences are found, this dialog box provides the starting
point for regaining consistency between the layout and

schematic.

Note If PCBoards, when first brought to the foreground,
detects that the schematic netlist has changed, it

automatically initiates the Compare to Netlist
command (Tools menu,).

» Use the Preview button to inspect ECOs. If there are
changes to both the schematic and layout, you can
decide the best approach for synchronization (apply

changes to the layout or to the schematic).
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« Layout Database section shows the name of the layout
database file and the date and time of the last save.

« Layout Netlist section shows the name of the netlist file
generated from Schematics and the date and time of the
last save.

« Comparison Results section describes the relative state
of the layout and schematic.

« Output parameters direct the netlist-compare summary
either to disk (File chosen) or to a hard copy device
(Printer chosen).

« Print generates the output summary to the specified
device. When File is chosen, a standard Open dialog
box prompts for the name of the output file.

- Perspective Options define the synchronization
approach to use.

« Apply Schematic Changes to PCB, when selected,
defines a forward-annotation perspective. When
Preview is chosen, the Forward ECO dialog box is
displayed.

« Apply PCB Changes to Schematic, when selected,
defines a back-annotation perspective. When Preview
is chosen, the Backward Annotation dialog box is
displayed.

Select a perspective.
4 Click on the Preview button.

Preview displays either the Forward ECO or Backward
Annotation dialog box, depending on the chosen
Perspective. The decision to continue or cancel the ECO
process is made here.

To apply a forward ECO, séeplying Forward ECOs on
page 12-7#or procedures.

To apply a backward ECO, séeplying Backward ECOs on
page 12-5or procedures.
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0 Hints and Tips

All ECOs made in Schematics and applied to PCBoards
(forward annotation) will be made automatically to the
layout.

ECOs made in PCBoards and applied to Schematics (back
annotation) must be made manually, based on the report file
that is generated. The only ECOs that are made
automatically to the schematic are resequencing of the
reference designators and updates to the component values.

The ECO/annotation process is based on the netlist file
(.nif ) generated from Schematics. Any time a change is
made to the schematic, you must select Create Layout
Netlist from the Tools menu in order to update the netlist file
with the new information. Once in PCBoards, the netlist
comparison function will determine what, if any,

differences exist between the current layout and the current
netlist file.

Changes made to the layout are continually recorded in a log
file. (.blg ) which is then checked by Schematics.

To disable the automatic netlist comparison function in
PCBoards, select Options from the Tools menu and clear
Auto Netlist Check.
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Overview

This chapter discusses the tasks and procedures to perform to
finalize your design in preparation for generating the fabrication
artwork and artwork control files.

Sections included in this chapter are:

Reannotating the Reference Designators on pageekpldins
how to reannotate the reference designators if needed.

Editing REFDES and Type Name Attribute Text Display on
page 13-Adiscusses editing REFDES and Type_Name text
display in case you need to adjust the residing layer or
appearance of the text.

Setting Areafill Fill and Island Properties on page 188 you
how to make final preparations to areafills and islands.

Setting Up Test Points on page 18i8es you procedures for
setting up test points.

Checking for Unrouted Nets and Pins on page 18edtribes
how to check for unrouted nets and pins.
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Verifying Design Rules on page 13-égplains running DRC to
verify design rules have been adhered to.

Formatting Drill Symbols on page 13-1élls you how you can
format drill symbols to your specifications.
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Reannotatin g the
Reference Desi gnators

Reannotation automatically resequences reference designators
in a specified order starting with the [Top] layer then the
[Bottom] layer.

Each family of components is assigned reference designators of
the formfamily’s reference designator prefix, next

sequence number Wheresequence number 1S initialized with

the value of one. For example, thein reference designators
renumber from one; thRnnn reference designators also
renumber from one.

To reannotate components

1 Select Reannotate from the Tools menu.

‘Ref. Des. Family

Starting Corner is used to define
~Starting Corner—— Seq@uence By — the corner from Wh|Ch
R . .
® ® o renumbering should begin.
® C O Column
Sequence By Row/Column

commands define the sweep

pattern used to move through the
Unszelect All board :
* Row, when chosen, steps
through the board row-by-row
Cancel | always starting each row

sweep from the left or right

edge as defined by Starting

2 Click the option button corresponding to the corner of the  cgrner.
board where you want to start reannotating.

3 Click the Row or Column option button to choose the

direction of sweep.

4  Select the reference designator families you want PCBoar(

to reannotate.
5 Click OK.

e Column, when chosen, steps
through the board column-by-
column, always starting each
column sweep from the top or
bottom edge as defined by
Starting Corner.

Ref. Des. Family is used to
select one or more families of
reference designators to be
resequenced.
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Shortcut: or (F1i)

Editin g REFDES and
Type Name Attribute
Text Displa y

To edit the REFDES and T ype_Name displa ys

1 Select Attributes from the Edit menu.

Name Value

|REFDES | = (mm New... |
REFDES = U1 Change
T¥PE_NAME = ALD1701/AL
FOOTPRINT = DIP8 Delete
COMP_LAYER = Component
COMP_ANGLE =0

COMP_X = 1300mil -
COMP_Y = G00mil Display...
FIXED = NO

For a detailed explanation of the Attributes dialog box, see
Changing Object Attributesn page 1-44.

Select REFDES or TYPE NAME.
Click the Display button.

Display allows the currently selected attribute to be
customized for:

- the layer(s) on which the attribute value is to be visible

- the display parameters of the text on each given layer.
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Display Parameters

Attribute: REFDE3

Par 5

Layer Styles Assign to Layer I
% Heighl:|52.5mil TEXT_STD Clear from Layerl
Component An |e:|9|]
Solder L

SilkBot Weighl:IEmiI

BdryBot

Justification—

CooO
C® O

000
—

Select a layer from the Layer list box.
Set the text display parameters:
a Selecta Style.

The Styles list displays all of the style names configured
using Styles and Text from the Configure menu.
Selecting an entry initializes the Height, Angle, Weight,
and Justification parameters accordingly.

b Enter a Height value if you want a different value than
the one displayed.

c Enter an angle value if you want a different value than
the one displayed.

d Enter a Weight value if you want a different value than
the one displayed.

e Select a Justification if you want a different value than
the one displayed.

Choose to assign the text properties to a layer or prevent it
from displaying:

« Click Assign to Layer to assign the current text
properties to the current layer selection.

« Click Clear from Layer to prevent the indicated text
properties from appearing on the selected layer.

Repeat Steps 3 through 6 for each layer that you want the
changes to be effective.

Click OK.
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Areafills must be set with the
appropriate fill pattern and island
properties before generating
fabrication artwork.

Shortcut:

Shortcut:

Settin g Areafill Fill and
Island Properties

Before generating fabrication artwork, areafills must be set with
the appropriate fill pattern and island properties.

To use the same fill pattern and remove islands
for all areafills in the desi gn

1 Ensure all signal layers that contain areafills are displayed:

a Select Layer Display from the Configure menu.

Layer Display
BdryTop i Select All I
AssyTo
PasteTop Unselect All
MaskTo
. 0D
1111]
SilkBot
MaskBot
PasteBot
AssyBot
BdryBot
[___PcB
Drill
Ratsnest
DRC
B

b Click all signal layer entries that contain areafills (if
they are not already selected).

¢ Click OK.
2 Select all areafills:

a Select Selection Filter from the Configure menu.
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Selection Filter B

Include

Include &l
¥ Firs v Test —I
¥ Trace Seaments ¥ Holes Exeluds Al
¥ Wias ¥ Placement Carter
V' Areafills " Logical Connections

v Enabl
V' Keepouts ¥ Graphics / Other ol Bkl
™ Auto-Extend Selection [Alt)
™ Limit to Current Layer [Ct)

Click Exclude All.

Select Areafills.

Click OK. If necessary, click @ so that

b
c
d Ensure the Enable box is selected.
f the entire design is visible.

Drag an outline border around the entire design.

3 Choose Attributes from the Edit menu. Shortcut: or
Mame Walue
BNET 0001 New. |
NET_FIHED N Cronge
FILLLAYER -
FLCCLEARANCE = ol [shss
FILL_DISPLAY MODE = DRAFT
FILL_SHOW_ISLANDS = YES Disly.. |
Cancel |

4 Set the fill pattern:
a Click FILL_DISPLAY_MODE.
b Inthe Value text box, enter SOLID.
¢ Click Change.
5 Remove islands from the areafill:
a Click FILL_SHOW_ISLANDS.
b Inthe Value text box, enter NO.
c Click Change.
6 Click OK.
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If several pins and/or vias are to
be used as test points, group-
select the appropriate pins/vias.

Settin g Up Test Points

Test points can be established in two ways:

Using the PCBoards layout editor to define test point
attributes on existing pins and vias using Attributes from the
Edit menu (described in this section).

Using the SPECCTRA autorouter to establish an optimal set
of test points according to specified constraints. See the
Autorouter User’s Guide

To establish test points usin g the PCBoards
layout editor

1 Double-click on one or more existing pins or vias.

Name Value

'REFDES S [uT] New...
Change

TYPE_NAME = ALD1701fAL

FOOTPRINT = DIPg Delete

COMP_LAYER = Component

COMP_ANGLE =0

COMP_X = 1300mil —

COMP_Y = 600mil

FIXED = NO

The Attributes dialog box is displayed.

Choose New.
Name:l Ok I
Value:l Cancel |

Enter one of the following attribute names in the Name text
box:

» For apin, enter PIN_TESTPOINT.
- Foravia, enter VIA_TESTPOINT.

Enter BOTTOM, TOP, or BOTH in the Value text box to
indicate the probing side of the board.

Click OK to add the attribute.
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6 Click OK again to exit the dialog box.
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Checkin g for Unrouted
Nets and Pins

You can run a report listing all net names and pins that are
physically unconnected.

1 Select Reports from the File menu.

Reports
Available Reports
I BilofMaterigls _5=0 | 7 Liviouiad heks
[ Component Locations - D% Ermors
[ Aperture Information [ Abtributes
™ Hole - Dl Schedule ™ Statistics
r Footprint Statistics r Testpoints
¥ View Results
[ Print Fresults
Cancel |

2 Select Unrouted Nets.
3 Select or clear View Results.

If you select View Results, PCBoards outputs the report on
your monitor.

4  Select or clear Print Results.

If you select Print Results, PCBoards outputs the report to
the printer.

5 Click OK.

PCBoards writes a report to a single file nanagolt
database name .ucr in the same directory as the layout
database.

If you selected the View Results and/or Print Results boxes,
PCBoards outputs the report to the monitor and/or the printer.
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Verifying Design Rules

The electrical integrity of a design can be checked at any time
using PCBoards’ Design Rules Check (DRC) function. The
DRC scans the design for:

« short circuits

» clearance violations between two electrical objects (trace
segments, pins, vias, areafills), and between an electrical
object and a hole or text

« signal keepout violations—trace segments, vias, and
areafills that are totally or partially inside

- signal keepin violations—trace segments, vias, and areafills
that are totally or partially outside

- trace width violations

As violations are detected, PCBoards displays informative
messages in the status bar and an X at the location where the
violation is detected. Later, violation messages can be browsed
and corrected.

The DRC can be run in either of two modes: online or batch.

Runnin g Online DRC

When online DRC is enabled, design rules are checked
whenever an electrical object is placed or moved in the design.

All DRC errors are graphically reflected on the [DRC] layer.

The DRC post-processor is also automatically invoked.

To enable online DRC

1 Select Options from the Tools menu. Shortcut:
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Options I
— Interaction Preferences————————— [~ Units of Measure ——
i+ il
Snap-to-pin Threshaold: I‘I Brnil © mm

Rotation Increment: ISD Deq. I” BestRep.

W Rubberbanding W Auto-complete CCT — Repaint
¥ Orline DRC [ DRC Sound ;
. ) i+ Fill
¥ Crosshair ¥ fute Metlist Check & Outline
™ Optimize Fat: W Auto Loop Remove
& One Pass
" Formal
4 ¥ Current Last

b

—Zoom————— ~PanDelta
Scale: |2 Coarse: |25
Fit [30 | = Fire: [1

—autopan————————————— Autosave
™ Ernable ™ Enable
S enitivity: |1DDD ms EVE'}'1|15 Mir.
_DK

Hot Zare: |1 = ™ Sawve Settings Cancel I

2 Ensure Online DRC in the Interaction Preferences section is
selected.

3 Click OK.
DRC notifies you if a violation occurs as the design proceeds.

Runnin g Batch DRC

At any time, batch DRC may be run on either the entire design
or a selected subset of the design. Batch DRC should be used
when updating padstacks or footprints using Padstack from the
Configure menu, or Load Padstack and Update Footprint s from
the Library menu. These operations delete the markers for prior
violations but do not trigger an automatic check.

To run batch DRC:

1 Either:
- group-select the portion of the layout to be considered
for DRC
» select nothing to check the full board
Press to abort an in- 2 Select DRC from the Tools menu.

progress DRC.



Verifying Design Rules 13-13

Examinin g DRC Errors

After running DRC, you can run a report listing every design
rule violation in the current layout, error type, layer on which the
error occurred, the (X, Y) location of the DRC marker, and the

two objects involved in the error.

Objects are identified as
e reference designator.pin #

* netname .[segment | via | areaFill]

» Keepin or Keepout.

To run a DRC Errors report

1 Select Reports from the File menu.

Awailable Beports

" Billof Materials | 5=m | rCu

[ Component Locations v D

[ Aperture Information I A&ibutes

™ Hale - Diill Schedule ™ Statistics

[ Footprint Statistics [ Testpaints

V¥ Wiew Results
[ Frint Results

2 Select DRC Errors.

3 Select or clear View Results.

If you select View Results, PCBoards outputs the report on

your monitor.

4  Select or clear Print Results.

If you select Print Results, PCBoards outputs the report to

the printer.
5 Click OK.
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PCBoards writes a report to a single file nanagolt
database name .drc in the same directory as the layout
database.

If you selected the View Results and/or Print Results boxes,
PCBoards outputs the report to the monitor and/or the printer.
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Formattin g Drill
Symbols
For every physical hole instance, a corresponding drill symbol

appears on the [DrillSymbol] layer.

Drill symbols are a composite oteosshair symbahnd detter
where the crosshair symbol is one of the following:

+ plated holes
ﬂg unplated holes

You can use the crosshair symbol without a letter for a given
hole diameter, and represent other hole diameters with unique
combinations and placement of the symbol-letter pair.

To establish the s ymbol-letter relationship

1 Select Drill Symbols from the Configure menu.

Drill Symbol Display Format | ]

Symbol Text '+ Siyle
Height: [S0mil Seale: [
Pasition Wweight: |1 il
OO

O O

alale

Cancel |

The Display Format dialog box allows you to define the
location of the letter symbol relative to the + sign. You can
also define the scale and weight of the + sign, and the height
of the letter symbol.

Define a text height.
Select the relationship of the letter to the + sign.
Define the scale of the + sign.

a b~ 0N

If the scale of the + sign is 1, it appears on the drill layer the
exact size of the specified drill diameter. Any scale size you
enter changes the size of the + sign by that scale factor.

6 Define the weight of the + sign.

Weight defines the stroke width for the lines used to draw
the + sign.
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Overview

This chapter discusses the artwork, control files, and reports
associated with PCBoards output.

The following sections are in this chapter:

Setting up Jobs on page 14%plains how to set up print,
photoplot, and NC drill files for output.

Printing on page 14-1@escribes the procedures for outputting
a print a job.

Photoplotting on page 14-Ijives you the procedures for
outputting a photoplot job.

Generating NC Drill Files on page 14-déscribes the
procedures to output an NC drill file.

Generating Reports on page 14&@lains the types of reports
you can produce and how to generate them.

Exporting a DXF File on page 14-4dlescribes how to export an
AutoCAD DXEF file.
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Deliverables on page 14-4f8ves you a listing of the output files

generated by PCBoards that should be sent to the fabrication
shop when the board is ready to be built.

Hints and Tips on page 14-4fives you helpful suggestions
concerning material covered in this chapter.




Setting up Jobs

14-3

Settin g up Jobs

Output tasks, gobs(print, photoplot, NC drill), can be defined
either through dialog boxes, or imported from external job files.
Once defined, job definitions are maintained in the layout
database. These can be exported to external job files for use in
other designs.

Each job consists of one or more pages. All pages in a job are
described by the same set of scale, coordinate offsets, and
rotation properties. Each page is also described by one or more
PCB layers and the layout objects to be included in the output.

Select Job Setup from the File menu. If you have not created
jobs for this design previously, Job Setup creates them
automatically.

Job Setup
dob Gelection [ Job Setting - — o
Cumrent Job Name Plat Originfmil]l ~ Center of Rotation(mil) I
Job Type .
[Auto Fhotoplot Job lm Ll # |0 I Rolate 30 Cancel
P v o w0 Soale:[1

Luta MCD Job [Dril
auto Phatoplot.|ob [Photoplot]

—Job Pagy

t Pmt n [nl] Page apers
7 r Auto
2
3
4 Eilter
5 il
H = Firs =
; = Tirace Seaments Copy
= izs
q -
=l = Ereatils il
= = Tiest
v
= Holes I
Import Jobs...
DiElete ™| Graphics / Otfer

Export Jobs. |

Automaticall y Addin g New Jobs

If you have previously created jobs for the current design, but
you want to create a new set of jobs, you can have PCBoards do
it automatically. The following procedures describe how to
automatically add print, NC drill, and photoplot jobs. You can
add all three or any combination of the three.
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To automaticall y add a new job definition to the
jobs list

1 Click Auto.

Auto adds default print, NC drill, and photoplot jobs to the
jobs list. The output jobs default to the following page
combinations.

Print jobs:

- aseparate page per layer + [Board Outline]
NC drill jobs:

» one page containing all signal layers
Photoplot jobs:

« AssemblyTop + BoardOutline

«  SMTAssemblyTop + BoardOutline

« PasteTop + BoardOutline

» MaskTop + BoardOutline

e SilkTop + BoardOutline

- separate page for each signal layer + BoardOutline
- SilkBot + BoardOutline

« MaskBot + BoardOutline

+ PasteBot + BoardOutline

«  SMTAssemblyBot + BoardOutline

«  Drill + BoardOutline
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Automatic Job Generation | ]

[V Generate Print job
Frint Job
& 4l layers
' Current visw

I | Wse current selectiorfiltenfor display

V' Generate NCD job
¥ Generate Phatoplot job Cancel

Select Generate Print Job.

When selected, Generate Print Job creates a default print job
with the properties chosen in the Print Job section. In the
Job Setup dialog box, the print job appears as Auto Print
Joln (Print) wheren is the sequence number.

a Choose the Print Job Parameters you want to use.

All Layers creates a print job that includes the entire
design.

Current View creates a print job that limits output to the
portion of the design and layers currently displayed in
the work area.

Current Selection Filter further restricts the Current
View print job to include only those objects selected in
the Selection Filter dialog box under the Configure
menu.

Select Generate NCD Job.

Generate NCD Job creates a default NC drill job. In the Job
Setup dialog box, it appears as Auto NCDn(brill)
wheren is the sequence number.

Select Generate Photoplot Job.

Generate Photoplot Job creates a default photoplot job. In
the Job Setup dialog box, it appears as Auto Photoplet Job
(Photo Plot) where is the sequence number.

Click OK to exit the Automatic Job Generation dialog box.
Click OK to exit the Job Setup dialog box.
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Interactivel y Addin g New Jobs

To interactivel y add a new job definition to the
jobs list

1 Onthe right side of the dialog box, click the New button.

Job Setup [ ]
—dob Selecion———————— ~Job Setting:
Eumart s Moo bt Pl Origin{mil]  Center of Ratation(mi) Ok |
MHew Job l% w [0 H IU ™ Rotate 90 e |
" v [0 w0 Seale: i

At MCD Jab (Drill]

Auto Photoplot Job [Photoplat) _
Auto Print Job [Print dobPag

Page {E5UETS]

Filter

= Piris
™| Trace Segments

= ias
I | Areefils ﬂl

= = Tiewt

e

_ I = Hiles 1mponJobs...|
ElEtE I = | Graptics Ather

Expoit Jobs... I

2 In the Current Job Name box, type the name of the job.
3 Indicate the type of job in the Type box.

Type defines the job type—either Print (graphics), Photo
(photoplot) or Drill.

Entering Job Settings
1 Enter the plot origin in the X and Y text boxes.

« (Plot Origin) X defines the horizontal distance to shift
the printable area of each page using the format
horizontal delta [units]

- (Plot Origin) Y defines the vertical distance to shift the
printable area of each page. Formaieisical
delta [units]

2 Enter a center of rotation in the X and Y text boxes.

» (Center of Rotation) X defines the X coordinate value
around which a rotate-page and/or mirror-page
operation must take place. Format is
X coordinate  [units]
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» (Center of Rotation) Y defines the Y coordinate value
around which a rotate-page and/or mirror-page
operation must take place. Format is
Y coordinate  [units]

3 Select or clear Rotate 90.

Rotate 90 causes all pages to be reoriented 90 degrees in a
counter-clockwise direction.

4 Enter a scale value in the Scale text box.

Scale defines a percentage scale factor for enlarging or
reducing the presentation of layout objects on all pages.
Format isscale factor in percent

Configuring Job Pages

1 Inthe Job Pages frame, configure the pages for the job. Note You must define the

Job Pages manages page configuration associated with
given job, including the layout objects to appear on each

page.
a Click New to begin a new page definition.

pages.

The next available page number is automatically added
to the list. When defining a new job, the Page list box is
blank and the number added is 1.

b Choose the layers to be included on the new page from
the Layers list box.

Layers lists all of the current design layers available for
output.

To select multiple layers for output, click on each entry
(highlight). To deselect a layer, click again.

c Inthe Filter frame, select the layout objects you want
included on the new page.

d Repeat Steps athrough c to define as many pages as you
need.

Finishing the Job Setup
1 Click OK to exit the Job Setup dialog box.

pages for the job. The job will
not print if you don’t define the
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Addin g New Jobs from an
Existin g Job Definition

To create a new job definition from an existin g
definition

Job Setup [ ]
—Job Selection —Job Setting:
Cunentob Name ot Plot Originfmi)  Center of Ratation{mi) LS |
ol e l— I_
IAutu Phatoplot Job ﬁ w0 # |0 I/ Rotate 90 Cancel |
P v [0 [0 Seale:[1
Latona - Job Pag
Page LLapers)
1 - Auto... |
2 j
3
4 Fiter
5 New
B I=| Bins ——I
7 ™| Trace Segments Copy |
8 = i =
g -
— I | vl _ ek |
N = Tiewt
e I
= Hiles .
Impart Jobs...
%I ™| Grafis / Htter —I
Expoit Jobes... I

1 Select the existing job from which you want to create a new
definition.

2 Click Copy.

Copy creates a new job definition that is a copy of the
currently selected job definition. The new job name is
automatically set teopied job description unique
integer number

3 Inthe Current Job Name box, type the name you want to
give the copied job.

PresgTabs) to put the new name into the job list.

Enter job settings if needed (deetering Job Settings on
page 14-dor procedures).

6 Configure job pages if needed ($eenfiguring Job Pages
on page 14-x

7 Click OK to exit the Job Setup dialog box.
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Updatin g Existin g Jobs

To update an existin g definition

Job Setup

—Job Selection
Current Job Name

Auto Phatoplat Job

[x]

Plot Origin(mil]  Center of Rotation(mil)

w |0 rali] [ Rotate 30
w0 w [0 Scale: |1

Filter

I~ Firs

I™| Trace Segrments
= ize

I refils

= Tier

= [Holes

= Graphics J0ther

aK. I
Cancel
Auto,

New.
Copy
Delete
Import Jobs...

Export Jobs. |

1 Select the existing job from which you want to create a new

definition.

2 Enter job settings if needed (deptering Job Settings on
page 14-dor procedures).

3 Configure job pages if needed (geenfiguring Job Pages

on page 14-).

4 Click OK to exit the Job Setup dialog box.

Exportin g Job Definitions

Export allows job definitions maintained in the layout database
of the current design to be copied to an extgoia file (job

extension). A job file must first be designated as the recipient for
the exported definitions. A standard Save As dialog box allows

either a new file or an existing file to be opened.

To export a job file

1 From the File menu, select Job Setup.
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An imported job definition
replaces any identically-named
definition that previously existed
in the layout database. Before
copying over the definition, a
prompt will request confirmation
of the import operation.

Job Setup [ ]
—Job Selection —Job Setting:

Curent Job Name Plot Originfmil]  Center of Rotation(mil) Ok |
Job Type: I

IAutD Photoplot Job # |0 # |0 I/ Rotate 90 Cancel |
Phatoplot vl .

w0 » IU Scale: |1
HAERT  Jab Pag

Page LLayErs)
1 ] Auto...
: o |
3
4 Filter
5 New
E = Piris —
7
8
|

= | Tirace Seaments Capy |

= i
L 1= reafils _ ek |
= Tiewt
M = Holes |
Import Jabs...
[l I ™| Grafis / Hiter

Expoit Jobes... I

2 Select the job you want to export in the Job Setup dialog
box.

3 Click Export.
A standard Export Job Definitions dialog box is displayed.
4 Enter a job file name.
PCBoards assigns ttjeb extension automatically.
5 Define the directory where you want the job to reside.
Click Save.

Importin g Job Definitions

Import allows job definitions that you have previously exported
to be copied into the layout database for the current design.
Definitions are selected fromj@b file (joo extension) which

is opened via a standard Open dialog box. An imported job
definition replaces any identically-named definition that
previously existed in the layout database. Before copying over
the definition, a prompt requests confirmation of the import
operation.
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To import a job definition

1 From the File menu, select Job Setup.

Job Setup
—dob Selection——————————— ~Job Setting:
Current Job Name T Plot Originfmil] - Center of Rotation(mil] 0K I
ol 2 .
Auto Photoplat Job ﬁ w0 w |0 I Bolate 30 Cancel
oop w0 w0 Seale: [1
40t Photo [Photopla -
Auto Print.J Aty
Page Layers
1 = Auta,
! o |
3
4 EliE
] Hew
[ = Fifie —
7 = Tirace Seaments Copy
oA I i
= el _ ok |
N = et
v
I= Hicles Im
Import Jobs:.
w‘ ™| Graphics / Gtfer —I
Export Jobs. |

2 Click Import.
A standard Open dialog box is displayed.
Choose the directory where the job file resides.
4 Enter afile name.
Click Open.
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Printin g

You can output graphics and photoplot data for the current
layout to the current printer or file device configured for the host
environment. You have a choice to print the entire job or just the
current view.

To printa job
1 Select the Print option from the File menu.

If you have not previously created a photoplot job for the
current design, PCBoards creates one automatically.

Job Description

Auto Photoplot Job [Photo Plof] Jab Setup... I

‘Auto Print Job [Print] —
Current Yiew————

@ Fit

Clto1

% Black & White

Print the Job

Cancel

2 Select the job that you want to print, from the Job
Description list box.

Settin g up the Job

To set up a print job
Click the Job Setup button if you have not already set up the job.

SeeSetting up Jobs on page 1468 procedures describing how
to set up a job.
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Choosin g the Output Device

To choose the output device

Click the Printer button to set the output device you want.

Printer invokes the standard Printer Select dialog box used to
choose the current output device for the host environment.
Selecting Setup from this dialog box invokes the standard
Printer Setup dialog box used to configure new or existing
printers for output. Attributes can include resolution, paper size,
paper source, memory, cartridges, paper orientation, number of
copies, and fonts.

Changes made within the Printer Select and Printer Setup dialog
boxes affect other applications running under Microsoft
Windows. Refer to the Control Panel printer configuration
discussion in thdlicrosoft WindowdJser’s Guide

Settin g the Output for Color or
Monochrome

To set the output color
Select or clear Black & White.

Selecting Black & White generates monochrome output.

Choosin g the Print Method

To choose the print method

1 Choose the print method (entire job or current view).
To print the entire job:
a Click the Print The Job button.
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To print only the current view:

a Click either the Fit or 1 to 1 button from the Current
View section.

Fit scales the work area to fit the output page.
1 to 1 prints the work area with the same scale as shown
on the display.

b Click the Print View button.
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Photoplottin g

Gerber formatted jobs You can configure and generate
photoplot output jobs which produce Gerber-formatted data
files containing statements to control photoplotter devices.
Gerber, statements include Draft Codes (DCodes)
corresponding to aperture shapes, coordinate positions, plot
mechanism (drawn, flashed, or both), and other instructions to
generate photoplots for board fabrication.

Separate files for each job A separate file is output for
each page in the job in the same directory as the layout database.
File names are of the forayout database name.g nn where

nnis the page number within the job definition. For example,
the first page of a photoplot job for a layout database named
MyDesign.pca Would beMyDesign.go1 .

.glg file  An additionalglg file is created which contains a
description of the job: job name, number of pages, layers
included on each page, etc. This file is not in Gerber format as
are the others. Theglg file is in ASCII format and can be
browsed for information. Do not try to import this file.

To output a photoplot

1 Point to Photoplot in the File menu and select Plot.

If you have not previously created a photoplot job for the
current design, PCBoards creates one automatically.
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Photoplot

Job Description
Auto Photoplot Job Job Setup...

Cancel

2 Select the job you want to photoplot, from the Job
Description list box.

Settin g up the Job

To set up a photoplot job
Click the Job Setup button if you have not already set up the job.

SeeSetting up Jobs on page 1468 procedures describing how
to set up a job.

Settin g up the Aperture Table

To set up the aperture table
1 Click the Apertures button.

Apertures define the layout object to photoplotter aperture
mapping. This information is used to generate the photoplotter
output data used in the fabrication process.
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Layout ltems f Assig

Item Shape W'dthmil;mght Angle DCode

line Round 15mil  15mil 0 10 [+ Autel

line Round Tmil Tmil 0 1 [ |—"""""'-I

line Round 10mil  10mil 0 12

arc Round 5mil 5mil 0 13

arc Round 10mil  10mil 0 12

pad Owval 31.496 1023 0 14

pad Owval 102.36 31.49 0 15 [

Definit YWidth Heigh

Usage Shape et mil eight Angle DCode

Drawn EIIHnund EII I I I

Drawn Round 15mil  15mil 0 10[=

Drawn Round imil 1mil 0 1]

Drawn Round 10mil  10mil 0 12

Drawn Round 5mil 5mil 0 13

Flashed  Oval 31.496 1023 0 14
Flashed Owal 102.36 31.49 0 15

Flashed Rectangular 50mil  300mi 0 16 [#]

Automaticall y creatin g new aperture definitions

For laser plotters which support the Gerber RS-274X format, the
mappings are not critical and can be set up automatically. For
mechanical photoplotters, the DCode assignments are critical
andcannotbe set up automatically.

To automaticall y create aperture definitions
1 Click Auto.
2 Click OK.

Resulting DCodes are arbitrary and you can assign them to
objects in the layout database.

Interactivel y creatin g new aperture definitions

If you have a pre-existing list from a company standard or
photoplotting vendor, you may want to create aperture
definitions interactively. You can interactively create them
using one of two methods:

« Create them first using the Auto button and then modifying
each DCode assignment as needed.

- Do not use the Auto button first. Instead, select each entry
individually and enter the aperture data manually.
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Note [t is the user’s
responsibility to ensure that
entered Dcodes are accepted
by the target plotter.

To set up DCode definitions usin g the Auto

button

1 Click Auto.

2 Select individual entries and modify the DCodes as needed.
3 Click Change for each maodification.

4  Click OK when all modifications are complete.

To individuall y (not usin g the Auto button) map
layout ob jects in the desi gn to the aperture
definitions

1

Select an entry item in the Layout Items/Assignments
section.

Set corresponding Usage.

Usage defines the mechanism used to generate the shape in
a photoplot for the current aperture definition. Valid values
are FLASHED, DRAWN, and BOTH.

Select the desired Shape.

Shape defines the object shape for the current aperture
definition. For drawn objects, Shape is always set to Round.
For flashed objects, Shape can take on the value Round,
Oval, Square, or Rectangular.

Enter the correct DCode.

DCode defines the device-specific aperture code to which
the current shape and dimensions are mapped. The format is
Dn wheren is an integer number starting with 10.

Enter a Height value.

Height defines the rise of the shape. The format is
shape height [ units ] or select an aperture definition.
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6 Enter a Width value

Width defines the breadth of the shape. The formakjs
width [units ] or select an aperture definition.

7 Enter an Angle

Angle defines the rotation of an aperture shape relative to
another aperture shape definition which is identical in all
other respects. To set this, either type the value into the text
box using the formadngle in degrees or select an

aperture definition.

8 Click Add.

Modif ying or deletin g existin g aperture
definitions

To modif y existin g definitions

1 Select the appropriate entry in the list.

2 Change the aperture parameters according to the procedures
covered innteractively creating new aperture definitions

3 Click OK.

To delete a definition

1 Select an entry.
2 Click Delete.

Exportin g aperture definitions

Export allows job definitions maintained in the layout database
of the current design to be copied to an extespatture file

(.adf extension). An aperture file must first be designated as the
recipient for the exported definitions. A standard Save As
dialog box allows either a new file or an existing file to be
opened.

To export an aperture definition
1 Select the aperture definition you want to export.
2 Click Export.
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An imported aperture definition
replaces any identically-named
definition that previously existed
in the layout database. Before
copying over the definition, a
prompt will request confirmation
of the import operation.

3 Enter an aperture file name.
PCBoards assigns theif extension automatically.

4 Define the directory where you want the aperture file to
reside.

5 Click Save.

Importin g aperture definitions

Import allows aperture definitions that you have previously
exported to be copied into the layout database for the current
design. Definitions are selected from an aperture filie (
extension) which is opened via a standard Open dialog box. An
imported aperture definition replaces any identically-named
definition that previously existed in the layout database. Before
copying over the definition, a prompt will request confirmation
of the import operation.

To import an aperture definition
1 Click Import.
Choose the directory where the aperture file resides.

2
3 Enter a file name.
4  Click Open.

Settin g up the Format

Setting up the format defines properties required to generate
device-specific control statements.

Note You should contact your fabrication vendor to
determine any formatting concerns.
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To set up the format

1 Point to Photoplot in the File menu and select Format.

Photoplot - Data Format

Output Standard:

¥ G54 before Aperture Change
|Rs-274%

¥ Include Comment Blocks [GD4)

Zero Suppression ™ Use Metric Units
ITraiIing |£I

Digits

Integer Decimal Cancel I

& [ [

[" Save Settings

2 Select the output file format from the Output Standard drop-
down list.

Output Standard defines the photoplot formatting standard
(RS-274-D 0OrRS-274-X ) to be used when generating the
photoplot output file.

3 Select a zero suppression option.

Zero Suppression is used to either exclude leading or
trailing zeros, or to include all zeros in the output.

4 Select the number of integer digits to be used in coordinate

values. Note [tis advisable to set this

to 3 or higher when Use

Digits) Integer defines the number of digits (1-5) in the
(Digits) g ! . Igits (1-5) | Metric Units is selected.

integer portion of a coordinate’s decimal number value.

5 Select the number of decimal digits to be used in coordinate
values.

(Digits) Decimal defines the number of digits (1-5) in the
fractional portion of a coordinate’s decimal number value.

6 Select or clear G54 Before Aperture Change.

Selecting G54 Before Aperture Change produces DCodes of
the form G5DCodewhen generating aperture change
statements in the photoplot output file.

7 Select or clear Include Comment Blocks (G04).
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Include Comment Blocks (G04), when selected,
incorporates comments reflecting the specified formatting
properties into the photoplot output file.

8 Select or clear Use Metric Units.

Use Metric Units governs which units of measure will be
used to represent numerical values. When selected,
numerical values are in mm. When cleared, numerical
values are in inches.

9 Click the Save Settings button.

Clicking the Save Settings button writes the current
formatting selections to thesim.ini  initialization file.

Verifying Gerber Output

Photoplot output can be loaded back into the layout to verify that
the Gerber graphics match the metal on the surface layer(s).

To verif y photoplot output
1 Create a graphic layer for the imported graphics:
a Select Layers from the Configure menu.
b Choose New.
¢ Enter Layer Name (e.g., Gerber).
d

Set color to something different than the surface layers
(e.g., magenta).

D

Choose Graphic in the Layer Type section.
f  Click OK.
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2 Hide all layers except the new photoplot layer and the
surface layer(s):

a Select Layer Display from the Configure menu.
b Click Clear All.

c Select the photoplot layer and the surface layer(s)—
named Component and/or Solder by default.

Click OK.

Set the Layer drop-down list in the toolbar to the new
photoplot layer.

5 Point to Photoplot from the File menu and select Import Note Though object-editing

Graphics. is permitted on the new
photoplot layer, care should
be taken. Doing so will create
The photoplot layer objects should superimpose the surfaitnconsistencies between this
layer objects. layer and what is generated
by a photoplot output job.

6 Select the appropriate filename to import.

Note Other layout program gerber files may not read in
correctly. Verifying Gerber Output is intended only
for MicroSim PCBoards.
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Generatin g NC Drill Files

Numerically controlled (NC) drill files contain statements to
control NC drill machines. Statements include Tool Codes
(TCodes) corresponding to drill diameters, coordinate positions,
and other instructions to generate drill information for board
fabrication.

To output an NC drill file

1 Point to NC Drill from the File menu and select Output.

If you have not previously created an NC drill job for the
current design, PCBoards creates one automatically.

Job Description
Auto NCD Job Job Setup...

Cancel

2 Select the job you want to output, from the Job Description
list box.

Settin g up the Job

To set up an NC drill job
Click the Job Setup button if you have not already set up the job.

SeeSetting up Jobs on page 1468 procedures describing how
to set up a job.




Generating NC Drill Files 14-25

Settin g up the Drill Table

To set up tool assi gnments

1 Pointto NC Drill from the File menu and select Tools.

Diameter TCode Feed Speed Count Symbol
Smil T 00 A
8mil T2 497 +
I1mil T3 46 B
4|]m:| T4 2 C
_S h I A 1.

):)Td':’ by -
& Count [ Format |
C Diamet
T Tool Code Assign I
¥ Reverse ’m
% Start with '+'

Automaticall y creatin g new tool definitions

To automaticall y create tool definitions Table 14-1 Drill Symbol

. . . Order by Function
1 Define the drill symbol assignment order.
. o count orders by
Assign symbols to drill sizes/tool codes based on the quantity
information contained idable 14-1 diameter orders by dil
2 Select or clear Reverse. size
Selecting Reverse makes the order descending. tool code orders by tool
code (tool codes
3 Select or clear Start with + . are assigned
. . ) simultaneously
Selecting Start with + forces the + drill symbol to be with the
assigned to the first hole size in the sorted list, without a symbols).

letter symbol. Assignments to the remainder of the hole
sizes will include a letter (A through Z) with a drill symbol.
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Drill Symbol Display Format | ]

Symbol Text

Height: IEDmiI

Pasition
i
[
[alar e

"+ Style
Scale: |1
‘Wwieight: |1 il

Cancel |

Click the Format button.

Format allows you to define the location of the letter symbol
relative to the + sign. You can also define the scale and
weight of the + sign, and the height of the letter symbol.

a Define a text height.
b Select the relationship of the letter to the + sign.
¢ Define the scale of the + sign.

If the scale of the + sign is 1, it appears on the drill layer
the exact size of the drill diameter. Any scale size you
enter changes the size of the + sign by that scale factor.

d Define the weight of the + sign.

Weight determines the thickness of the lines used to
draw the + sign.

Click the Auto button.

If the symbol assignments are not satisfactory:
a Click Clear.

b Make appropriate changes.

c Click Assign.

The Assign button reassigns the symbols only, not the
TCodes.

Click OK to exit the NCD Tool Definitions dialog box.
Click OK to exit the Drill Output dialog box.

Exiting this dialog box causes the PCBoards to create the
NC drill file.
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Interactivel y creatin g new tool definitions

If you have a pre-existing tool table from a company standard or
fabrication vendor, you may want to create tool definitions
interactively. You can interactively create them using one of two
methods:

« Create them first using the Auto button and then modifying
each drill parameter as needed.

- Do not use the Auto button first. Instead, select each entry
individually and enter the drill parameters manually.
To set up tool definitions usin g the Auto button

1 Follow the procedure listed iautomatically creating new
tool definitionsabove.

2 Select individual entries and modify the drill parameters as
needed.

3 Click Change for each modification.

4  Click OK when all modifications are complete.

To individuall y (not usin g the Auto button) set up
tool definitions

1 Select an entry item.
2 Enter a diameter.

Diameter defines the width of the hole. To set this, either
type the value into the text box using the formag
diameter [units ] or select a tool definition.

3 Enter a TCode Note Ensure the selected

TCode defines the device-specific NC drill code to which
the current hole diameter is mapped. To set this, either
select a valid code from the drop-down list or select a tool
definition.

target NC drill tool.

codes are accepted by the
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Drill Symbol Display Format | ]

Symbol Text '+ Siyle
Height: IEDmiI Scale: |1
Pasition Wweight: |1 il
i

(o .
(el el e

Cancel |

Note Exiting the Drill Output
dialog box causes the
PCBoards to create the NC
drill file.

9

Enter the Feed value.

Feed defines the Z-axis infeed rate on machines equipped
with automatic feed, using the fornrate compatible

with target drill , €.0., inches/minute if default units are
mils or mm/second if default units are mm.

Enter a Speed value.

Speed defines the spindle revolutions per minute on
machines with automatic feed using the format
integer RPMs in units compatible with target

drill , e.g., thousands of RPMs.

Click the Format button.

Format allows you to define the location of the letter symbol
relative to the + sign. You can also define the scale and
weight of the + sign, and the height of the letter symbol.

a Define a text height.
b Select the relationship of the letter to the + sign.
c Define the scale of the + sign.

If the scale of the + sign is 1, it appears on the drill layer
the exact size of the drill diameter. Any scale size you
enter changes the size of the + sign by that scale factor.

d Define the weight of the + sign.

Weight determines the thickness of the lines used to
draw the + sign.

Click OK to exit the Format dialog box.
Click OK to exit the NCD Tool Definitions dialog box.
Click OK to exit the Drill Output dialog box.
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Modif ying or deletin g existin g tool definitions

To modif y existin g definitions
1 Select the appropriate entry in the list.

2 Change the tool parameters according to the procedures
covered innteractively creating new tool definitions

3 Click OK.

To delete a definition

1 Select an entry.
2 Click Delete.

Exportin g tool definitions

Export allows tool definitions maintained in the layout databasNote A tool definition file

of the current design to be copied to an exteiwaldefinition must first be designated as
file (tdf extension). A standard Save As dialog box allows the recipient for the exported
either a new file or an existing file to be opened. definitions.

To export a tool definition
1 Select the tool definition you want to export.
2 Click Export.
3 Enter a tool definition file name.
PCBoards assigns thef extension automatically.

4  Define the directory where you want the tool definition file
to reside.

5 Click Save.
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Importin g tool definitions

Import allows tool definitions that you have previously exported

to be copied into the layout database for the current design.

Definitions are selected from a tool definition fileif(

in the layout database. Before gxtension) Which_is Qpened via a star?dard'Open dialog box. An

copying over the definition, a imported tool definition replaces any identically-named

prompt will request confirmation definition that previously existed in the layout database. Before

of the import operation. copying over the definition, a prompt will request confirmation
of the import operation.

An imported tool definition
replaces any identically-named
definition that previously existed

To import an tool definition

1 Click Import.

2 Choose the directory where the tool file resides.
3 Enter afile name.

4 Click Open.

Settin g up the Format

Setting up the format defines format properties required to
generate device-specific control statements.

To set up the format
1 Point to NC Drill from the File menu and select Format.

NC Drill - Data Format

Digits Zero Suppression
Integer Decimal ITraiIing |£I

I:2 E |4 E ™ Use Metric Units

[" Sort By X Before Y

Cancel I

[" Save Settings

2 Define the number of digits to the left and right of a
coordinate’s decimal point.
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» Integer defines the number of digits (1 to 5) to the left Note [/t is advisable to set
(integer portion). Select the appropriate numeric valu€integer to 3 or higher when
from the drop-down list. using metric units.

» Decimal defines the number of digits (1 to 5) to the right
(fractional portion). Select the appropriate value from
the drop-down list.

Set the zero suppression parameter.

Zero Suppression excludes leading or trailing zeros, or
includes all zeros in the output. Select Leading, Trailing, or
None, respectively, from the drop-down list.

Select or clear Use Metric Units .

Use Metric Units governs which units of measure will be
used to represent numerical values. When selected,
numerical values are in mm. When cleared, numerical
values are in inches.

Select or clear Sort By X Before Y.

Sort By X Before Y governs the vertical/horizontal order in
which drill holes are made. When selected, holes are drilled
in a vertical progression, column by column. When cleared,
holes are drilled in a horizontal progression, row by row.

Select or clear Save Setting .

Save Settings writes the current formatting selections to the
msim.ini  initialization file.

Click OK.
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Generatin g Reports

You can generate reports for all the items listed in the dialog box
below. Each report is written to a single file namsgdut

database name.reportextension in the same directory as the
layout database.

You can output reports to the monitor and/or printer device.

To generate reports

1 Select Reports from the File menu.

Reports B
Available Report
s | _SEE | ™ Unrouted Mets

" Compaonent Locations ™ DRCEmars
™ Aperture Information [ Attributes
™ Hole - Drill Scheduls ™ Statistics
™ Footprint Statistics [ Testpaints

™ Autorouter
¥ Wiew Fesults -DK
™ Frirt Results

Cancel |

2 Select the reports to be generated.

Note Ifyou are generating a Bill of Materials report, see
Bill of Materials on page 14-33

3 Select or clear View Results.

Selecting the View Results box causes the layout editor to
display the report on the screen.

4  Select or clear Print Results.

Selecting the Print Results box causes the layout editor to
send the report to the designated printer.

5 Click OK.

Each selected report type is written to a different file using
the conventiorayout database name.report type
extension
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Bill of Materials

The default Bill of Materials.ffom file extension) lists,
component type (part number), the quantity of each type, and
respective reference designators for each component in the
layout. You can specify that other part instance attribute values
(e.g.,vALUE, TOLERANCE) be reported as well. You can also edit
thecomponent description fil@ser.cdf ), where you can

specify any information you want, such as cost, supplier name,
in-house order numbers, etc.

PCBoards is shipped withuaer.cdf  file that you can edit to
create a custom component description file.

Note For reference, a comps.ref  file is also shipped
along with the software. This file contains
component and footprint names (in the standard
.cdf file format) for most of the parts provided in
the standard libraries.

For PCBoards to access information from the component
description file, each entry must be in comma-separated format
as follows:

component name, footprint name,
manufacturing ID, attribute name,
attribute value

When specifying more than one user-defined property for a
given component type, each entry must have identical
component name , footprint name , andmanufacturing 1D

values. For example, two entries for the LM124 component
might appear as:

LM124,DIP14,LM124J-ND,COST, $4.05
LM124,DIP14,LM124J-ND,SUPPLIER,National
Semiconductor

Resistors and capacitors are a special case. Because different-
valued resistors and capacitors do not have unique
manufacturing IDs, a VALUE entry must immediately precede
the corresponding set of entries containing user-defined
properties for a given device.
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For example, COST entries for 10K and 1K resistors could
appear in the component description file as follows:

To

R,RCO05,R1,VALUE,10K
R,RCO05,R1,COST,.05
R,RCO05,R2,VALUE,1K
R,RC05,R2,COST,.03

run a Bill of Materials report
Select Reports from the File menu.
Select Bill of Materials.

Click Setup.

In the Report Setup dialog box, specify a list of attributes
and descriptive text to be included in the bill of materials
report for each component type.

= Report Setup

Bill of Materials

Format:
I @PKGTYPE, @VALUE

Component Description File:

Print Output Format
© Text

C Database [ ok ] [ cancel |

Specify attributes you want displayed in the report in the
Format text box.

Specify each attribute using the syntax:
[ descriptive text | @attribute name

where the report printsigscriptive text ] verbatim and
substitutes the ‘@’ sign with thealuefor the named
attribute.
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Specify multiple attributes using the above syntax in a comma-
separated list. For example, to specify that the standaod
attribute, and the user-defined attributess(randappr) be
reported, enter the following into the Format text box:

value = @VALUE, cost = @COST, address =
@ADDR

5 Enter the name of the component description fiti () that
PCBoards should use, in the Component Description File
box.

6 Specify how you want the report to be output, in the Print
Output Format section:

« Text formats the bill of materials list in ASCII format
with one entry per component type.

- Database formats the bill of materials list with one
attribute name/value pair per entry; thus, there will be
multiple entries for component types with multiple
attributes.

7 Click OK to exit the Report Setup dialog box.

8 Choose to View and/or Print the report, in the Reports
dialog box.

9 Click OK to run the report.

Component Locations Report

Component Locationsidc file extension) lists for each
component instance its reference designator, layer name, origin
and machine placement center ({x,y} coordinates), and rotation
angle.
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Aperture Information Report

Aperture Information.épr file extension) lists for each layout
object in the design its photoplotter mechanism (drawn and/or
flashed), shape, assigned aperture code (DCode), height (where
applicable), width, and pad rotation angle (where applicable).

Hole-Drill Schedule Report

The Hole-Drill Scheduledr file extension) takes two

different forms, depending on the presence or absence of blind
and buried vias. If there are no blind or buried vias, the report
lists the total hole count in the layout, and for each hole:

e the drill diameter
- the assigned tool code (TCode)

- the total number of holes corresponding to a specific tool
definition

- the drill symbol associated with the tool definition
- spindle speed

- feed

- whether it is plated (PIt) or non-plated (Npt)

For layouts that use blind & buried vias, the Hole-Drill Schedule
is a more specific listing broken down by the particular layer
stacks that constitute the start and finish layers for each type of
blind or buried via.
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The following tables show an example of each format.

Example 1: Drill schedule with normal vias

Tool (I;)r|amet ISymbo Feed gpee PIt L\IP Total
Tl 20mil B 18 18
T2 34mil A 20 20
T3 35mil + 90 90
T4 40mil C 10 10
T5 125mil D 3 3

Totals: 138 3 141

Example 2: Drill schedule with blind and buried
vias

Layers Component to Solder:

Tool Diamet  Symbo Feed Spee PIt NP Total
er I d t

T1 21mil B 3

T2 35mil + 320 320

T3 40mil A 80

T4 125mil C 4 4

Totals: 403 4 407
Layers Component to Innerl:

Tool Diamet ISymbo Feed dSpee PIt {\IP Total

T1 21mil B 7 7

Totals 7 7

Layers Innerl to Solder:



14-38 Postprocessing

Diamet  Symbo

Tool
er I
T1 21mil B
Totals
Layers Component to Inner2:
Tool Diamet Symbo Feed
er I
T1 21mil B
Totals
Layers Inner2 to Solder:
Tool Diamet ISymbo Feed
T1 21mil B
Totals
Layers Innerl to Inner2:
Tool Diamet ISymbo Feed
T1 21mil B
Totals
Totals for all layers:
Tool Diamet  Symbo Feed
er I
T1 21mil B
T2 35mil +
T3 40mil
T4 125mil

Totals

Fee

d

Spee

Spee

Spee

Spee

Spee

d

Plt

14

14

PIt

Plt

45
320
80

445 4

Total

Total

Total

Total

45
320
80

449
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Footprint Statistics Report

Footprint Statistics.for file extension) lists pin properties for
each footprint used in the design.

Unrouted Nets Report

Unrouted Nets.¢cr file extension) lists any net names and pins
which are physically unconnected (floating).

DRC Errors Report

DRC Errors @drc file extension) lists, for every design rule
violation in the current layout, error type, layer on which the
error occurred, the (X, Y) location of the DRC marker, and the
two objects involved in the error. Objects are identified as
reference designator.pin # Or net name .[segment | via

| areaFill] or Keepin or Keepout . If needed, a full board
DRC is run before the report is generated.

All DRC errors are graphically reflected on the [DRC] layer.
The DRC post-processor is also automatically invoked (see
Verifying Design Rules on page 1311

Attributes Report

Attributes (atr  file extension) lists for each component and net
instance its user-defined attributes and corresponding values.
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Statistics Report

Statistics ta file extension) lists general information about
the layout database such as layer name, board dimensions, and
description and quantity of object types in the design.

Testpoints Report

Testpoints fpt  file extension) lists all testpoints, the nets they
are associated with, their XY coordinates, their type (via or
component pin), and the layer(s) from which they are accessible.

This report is used for bare-board test setup and post layout
documentation.

Autorouter Report

Autorouter (rul  file extension) lists all the routing rules
defined for use with the CCT SPECCTRA autorouter.

This report allows you to verify the rules used for your layout
and can also be used for post layout documentation.
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Exportin g a DXF File

The DXF (Design Exchange Format) file contains information
that describes the objects in the layout. The DXF file is used as
input to AutoCAD, which can be used to generate fabrication
artwork with dimensional data.

To generate an AutoCAD DXF file

1 From the File menu, point to Export and select DXF.

DXF Output Options <]
PCBoards Source Layer Selection
- r~ Output text as

[ BoardOutine &) = oK

Bl Boardsiak.z=pin & TEXT entitias I
[ BoundaryTop € Line segments Cancel |
. AzsemblyTop ) "

[ SMTassemblyTop i~ Rounded line ends: Help

O FasteTop @ Qutput as BLOCKs

. MaskTop :: Output as separate entities

. SilkTop Do nat autput

. Component

B Selder ADKFWtiE[10 | [mch 5]

B SikEot

. MaskBot |

[ PasteBot

. AssemblyBot Select Al |

. St TAzzemblyBot

1T B ek | Clear Al |

2 Define the layers to be included in the output:
You can:
- select one or more layers individually
- click the Select All button to select all layers
« click the Clear All button to clear all selected layers

If you want to select only a few layers from a list of many,
clearing all layers and then selecting the few is a convenient
method.

3 In the Output Text As frame, choose the method for
outputting text entitites.

- The TEXT Entities option maintains text as editiable
entities in the DXF file.

« The LINE SEGMENTS option coverts text into
individual line segments in the DXF file.
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4

In the Rounded Line Ends frame, choose the line end
processing method.

e Output as BLOCKs

.

5> D \i Endpoints:

Trace: one block
one polylipe

« Output as separate entities

.

D D \i Endpoints:

Tracé: one polyline
one polylipe

+ Do not output

\{ Endpoints:
Tract/ not output

one polylipe

|

In the DXF unit box, enter the unit values.

The DXF file is defined only in units, rather than in inches,
millimeters, etc. It may be necessary to define a different
unit equivalent, depending on the CAD tool.

Click OK.

The DXF Export dialog box appears so you can name the
file and specify a path.
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Deliverables

Certain electronic files are required to generate the artwork and
drill instructions that are needed for fabricating a printed circuit
board. These files, the output from PCBoards, are the
deliverables to the fabrication shop.

Following is a listing of the output files that are generated by
PCBoards. These files should be collected and sent to the
fabrication shop when you are ready to begin building the circuit
board.

Files Required for Board
Fabrication

Table 14-2 Files for Board Fabrication

File Name Description

filename .g nn  Gerber laserplotting file(s) required for
producing final artwork

filename .glg Descriptive log file for Gerber laserplotting
file(s)

filename .apr  Aperture table report file containing sizes, d-
codes, etc. in readable format

filename .adf Separate aperture file required for plotting
Gerber files in RS-274-D format

filename .d nn NC Dirill file(s) required for operating
automated drill machine

filename .dlg Descriptive log file for NC Dirill file(s)

filename .hdr Hole definition report file containing drill
gquantities, sizes, etc. in readable format
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Files Required for Automated
Assembl y

Table 14-3 Files for Automated Assembly

File Name Description

filename .loc Component locations report listing the (x,y)
placement coordinates for each component

filename .bom  Bill of Materials report for identifying and
ordering parts

In addition, you may need to export certain images of the layout
database into the DXF format for use in creating documentation
drawings for fabrication and assembly. These files have the
namefilename .dxf and may need to be shipped along with the
other deliverables.
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Hints and Tips 0

« The Gerber files can be processed in two formats: RS-274-
D or RS-274-X. The 274-D format is an earlier version and
requires a separate aperture table fief (). The 274-X
format includes the aperture definitions within the Gerber
files themselves.

« To confirm the accuracy of the Gerber output, use the
Gerber readin function in PCBoards. Create a hew graphics
layer using Layers from the Configure menu and make that
the current layer. Then point to Photoplot from the File
menu and select Import Graphics, to read in a particular
Gerber file. This can then be superimposed on the
corresponding layer in the layout to check for accuracy.

« Note that the current version of PCBoards does not provide
auto-dimensioning features or sophisticated drafting tools
for creating fabrication and assembly drawings. By using
the.dxf export function with particular layers displayed
(File/Export/DXF), the data from the layout can be
converted to aixf file for use in third-party mechanical
drafting CAD software.

« To generate accurate areafill images, ensure you change the
Fill_Display_Mode attribute to SOLID for every areafill,
prior to processing the photoplot files. The current display
mode of the areafills determine how they appear in the
Gerber file.
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You can use single keys and key sequences to invoke the most
commonly used PCBoards functions. The table below lists
shortcut keys and key sequences, their equivalent menu item,
and the function they perform.

Table A-1 Keyboard Shortcuts

Shortcut Key(s)  Equivalent Menu Item Function

Menu Accelerators

Help/Contents Run online help

Configure/Snap Grid Enable/disable the snap grid and set
required spacing

Configure/Layer Display Change displayed layers

Configure/Padstacks Create/edit a padstack definition

Configure/Selection Filter Define criteria for selecting layout objects

Configure/Styles/Text Change current text style
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Table A-1

Keyboard Shortcuts (continued)

Shortcut Key(s)

Equivalent Menu Item

Function

(Layout Editor)

(Footprint Editor)

F8

F9
(Layout Editor)

F9
(Footprint Editor)

ii
- —_
== =)

—n
—_
N

Ctrl

+(A)

(Ctr)+(C)
(Ctrl)+(insert

(ctri}+(0)

(Ctri}+(E)

(Ctri}+(F)

(Ctr)+(6]
(Layout Editor)

(Cur}+(1)

(Ctri}+(L)

Configure/Styles/Trace

Configure/Styles/Pin

Tools/Options

Library/Footprint Editor

File/New

File/View Messages
Edit/Attributes

View/Pan-New Center

View/Area

Edit/Copy

Edit/Move Delta

Edit/Move By RefDes

Edit/Flip Sides

Draw/Add Component

View/In

View/Redraw

Change current trace style

Change current pin-padstack association

Set global editing controls

Activate the Footprint Editor

Activate a new Footprint Editor windows

Display the message log for browsing
Edit the properties of the current selection

Change the center of the visible portion of
the layout

Magnify the items bounded by the ROI
box

Copy current selection to the paste buffer

Reposition the current selection by a
relative change in coordinates from their
current position.

Select a component by specifying its
reference designator.

Flip current component selection to
opposite side of the board

Add a component

Magnify the items around the center-point
of the work area

Refresh the work area display.
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Table A-1

Keyboard Shortcuts (continued)

Shortcut Key(s)

Equivalent Menu Item

Function

(Ctri}+(N]

(Cri}+(0]

(Ctri}+(P)

ctr)+(Q)
(Layout Editor)

(Ctri}+(R)
(R

(Curi}+(s)

Ctrl)+HT)
(Ctr)+(U]

(Ctri}+(v]
(< Shift)+(insert

(Ctri}+{W)

(Ctri}+(x]

(Ctri}+(Y]

cri)+(Z)

View/Fit

View/Out

File/Print

Edit/Find

Edit/Rotate

File/Save

Draw/Trace
View/Previous

Edit/Paste

Draw/Add Connection

Edit/Cut

Edit/Redo

Edit/Undo

Scale complete design to fit into the work
area.

Reduce the items around the center-point
of the work area

Output current design to the configured
printer.

Select objects with attributes that match
the listed search criteria

Rotate current selection

Write current design to the Layout
Database file (Layout Editor) or Footprint
Library file (Footprint Editor)

Add a trace segment
Display layout at the last zoom setting

Paste the buffer contents into the work
area

Draw a logical connection (rat) between
two pins

Copy the current selection to paste buffer
and remove from the work area

Restore action removed by last Edit/
Undo; repeated use will step
consecutively forward through Edit/Undo
actions

Remove last action; repeated use will step
consecutively backward through earlier
actions

Repeat last command shown in status bar
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Table A-1  Keyboard Shortcuts (continued)

Shortcut Key(s)  Equivalent Menu Item Function

Menu Navi gation

menu letter

Display a Windows menu wheneenu
letteris underlined in the menu item name

command letter Activate command whemmmand letter
is underlined in the menu item name

Go to the next menu item

Go back one menu item

Scroll up through menu items

Scroll down through menu items

Enter <! Display highlighted menu (from menu
bar) or activate highlighted menu item
(from drop-down list)

Dialog

Next field

(<> Shift)+(Tab's) Previous field

Esc Cancel dialog

Execute the currently selected or default

command button

General Layout/Footprint Editin g

=), [« Edit/Move Delta
31

Move the selected objects in the direction
of the pressed arrow key by the amount
indicated by the current grid spacing
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Table A-1 _ Keyboard Shortcuts (continued)

Shortcut Key(s)  Equivalent Menu Item Function
When pasting objects, change reference

point for the selection-set so that objects
can be precisely placed at that point

Abort either:

Redraw of areafills
Or, in-progress DRC

(R] Rotate component when in place-
component mode (Draw/Add Component)

(ctri+(R) Rotate component after placement

Flip component to opposite surface when
in place-component mode (Draw/Add
Component)

(ctri+(F) Flip component to opposite surface after
placement

Interactive Trace Routin ¢

Layers drop-down list When trace routing, change board layer to
(toolbar) or Configure/Layers the partner layer in the current layer pair

Layers drop-down list Change layers to the next signal layer up
(toolbar) or Configure/Layers

) Layers drop-down list Change layers to the next signal layer
(toolbar) or Configure/Layers down

Delete last drawn segment and/or via
(0], (4), (9) Configure/ Route with any angle (<0>), orthogonal or
Trace Placement Mode 45 degree angles (<4>), or orthogonal

only (<9>)




Tutorial

Overview

The tutorials outlined below are intended to give you a basic
understanding of the MicroSim programs and their functions.
They cover the basic steps involved in completing a printed
circuit layout. Each one builds on the previous exercise, so it's
best to do them in order.

After working through the tutorials, we encourage you to create
your own designs and experiment to learn more about the power
of Schematics and PCBoards. Please reference the appropriate
sections of the user’s guide for more detailed information about
procedures outlined in these tutorials.

The sample design files are constructed specifically to work
within the limitations of the Evaluation versions of the
programs. They are not necessarily useful circuits, but are only
intended as demonstration and learning tools.
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Certain functions (such as reading in new footprints) that cannot
be done with the Evaluation program can be executed in the
production version of PCBoards.

These tutorials contain cross-references to the main body text in
this user’s guide. The book icor% ) refers you to areas in
the guide that provide detailed information on specific topics.
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Tutorial 1

Loadin g a Netlist from
Schematics into PCBoards

Tutorial 1 demonstrates how to generate a netlist in Schemati
and load it directly into PCBoards.

ﬁ Starting a New Layout on
page 2-4

1 Double-click on the Schematics icon.
2 Select Open from the File menu.

3 Selectthe file path eval\examples\pcboards in your working
directory.

4  Select filenameval_1.sch
Select Run PCBoards from the Tools menu.

6 Select Save As from the File menu and type in the filename
tutorl.pca

Hints and Tips -@/-

* You can load any circuit diagram drawn in Schematics into
PCBoards provided that the corresponding package and
footprint definitions are available for each symbol.

- To generate a netlist from Schematics for a pcb layout
system other than PCBoards, click on Configure Layout
Editor from the Tools menu and select the appropriate file
format. Then click on Create Layout Netlist from the Tools
menu.

« You can import netlists from other schematic capture
programs into PCBoards, provided they are in the PADS
format. To load a PADS netlist, in PCBoards point to Netlist
from the File menu and select Import PADS.
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Tutorial 2

Definin g the Circuit Board

% Chapt_er 3.Defining the Tutorial 2 demonstrates how to set up the work environment and
Circuit Board the layering stackup for the layout.

If you did not continue from Tutorial 1 and exited PCBoards,
select Open from the File menu and seiectl.pca

1 Configure the layer display:

Shortcut:

ﬁ Configuring Layers on
page 3-28 b
c

a

Select Layer Display from the Configure menu.
Click Unselect All.

Select layers BOARDOUTLINE,
BOARDSIGKEEPIN, SILKTOP, COMPONENT,
SOLDER, RATSNEST.

Click OK.

Click on the Layer drop-down list and select the
BOARDOUTLINE layer to make it current.

Select Out from the View menu.

Select Polyline from the Draw menu (or click on the

d

am Creating the Board Outline 2 Draw the board outline:
on page 3-18 a
EX b
¢

Note

third toolbar button from the right).

Draw the board outline at the following coordinates:
(0,0) (250,0) (250,-450) (1650,-450) (1650,0) (1850,0)
(1850,2250) (0,2250) (0,0).

At this stage, it is okay to draw the outline through
the parts. The components will be selected later in
Tutorial 3.

Right-click to end Draw mode.

Select Fit from the View menu.
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3 Add mounting holes:

£% Adding Holes on page 3-24

a Select Add Hole from the Draw menu.
b Define 125mil diameter.

c Define a 15mil DRC clearance.
d Click OK.
e

Place holes at the following coordinates: (100,100)
(200, 2150) (1750,2150).
f  Right-click to end the Place mode.
4 Draw the signal keepin: Drawing a Board Sianal

a Click on the Layer drop-down list and select the Keepin on page 3-25
COMPONENT layer to make it current.

b Select Board Signal Keepin from the Draw menu.

c Draw the keepin boundary 50mil inside the
boardoutline, starting at (050, 050).

d Right-click to close the polygon and end the Draw

mode.
5 Select Save from the File menu. =]
Hints and Tips 0
- To add or delete layers, use Layers from the Configure
menu.

To turn a specific layer display on and off, use Layer
Display from the Configure menu.

You can change layer color in either dialog box.

If you simply want to change to a different layer and make
it the current layer, click on the Layer drop-down list and
select the desired layer.
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The autorouter uses the Signal Keepin boundary to contain
trace routing within the board outline. The autorouter will
not start if the Signal Keepin is missing. Any traces or
components outside the Signal Keepin generate DRC errors.

You can change line thicknesses, or add new ones, by
pointing to Styles in the Configure menu and selecting Lines
& Arcs.

The current line style is shown in the Style drop-down list.
This same Style drop-down list is used to select Trace &
Text styles, as well as the Padstack type for placing pins,
depending on the current mode.

By definition, holes are non-plated drills passing through all
layers of the design. To place a plated through-hole with an
annular ring, you must place a specific padstack using Add
Via from the Draw menu (or the Add Via toolbar button,
second from the left on the bottom toolbar).

You can draw oddly shaped board outlines using Circle,
Arc, Rectangle, or More Graphics from the Draw menu.
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Tutorial 3

Arran ging Components

Tutorial 3 demonstrates how to place parts, and copy and pas.v
groups of parts.

Chapter 4 Arranging
Components

If you did not continue from Tutorial 2 and exited PCBoards,
select Open from the File menu and sed@otl.pca

Use the figure below as a guide to component arrangement.
Though the tutorial doesn't lead you step-by-step into this
arrangement, you should use the technigues given to arrange the
components to approximate this layout.
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O P1

Movin g components usin g selection techniques
1 Select Options from the Tools menu.
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Shortcut:

10

Select Optimize Rats.
Click OK.
Click and drag U1 to a new location.

To rotate the component, présswhile the component is
attached to the cursor. To flip it to the opposite side, press

(F).

To see components on the Solder side, turn on the SilkBot
layer by selecting it in the Layer drop-down list.

Continue to pick up components and relocate them, using
the rotation and flip functions, until you feel comfortable
moving the parts around.

Select Selection Filter from the Configure menu:
a Click the Exclude All button.

b Select Pins.

c Select Auto-Extend.

d Click OK.

Select Out from the View menu.

Rotating each one so they are all vertical, line up U1, U2,
U3, and U4 in a horizontal row, starting with pin 1 of U1 at
coordinate (2700,2000).

The square pin is pin 1 on these parts.

a Select Ul by clicking on pin 1.

b Drag Ul to coordinate (2700, 2700).

¢ Place Ul by releasing the mouse button.

Since Placement Center is disabled in the Selection
Filter, PCBoards uses pin 1 as the placement reference
point and positions it on coordinate (2700, 2700).

d Repeat steps a through c for U2, U3, and U4, using any
coordinates you want.

Window select U1-U4 by dragging the cursor around all
four parts.

Click anywhere on one of the highlighted parts to pick up
and drag the whole group to a new location.
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Experiment with this group selection and move feature,
using other components. You can also apply the rotate and
flip functions to a group of components.

11 Right-click to end the selection process.

12 Select Fit from the View menu. =Y

Movin g components b y delta increments am Moving components by

The following steps assume you have not moved P1 previousl delta values on page 4-13
If you have, click the Undo button until P1 is back in its original
position.

1 Select P1 by holding down tht) key and clicking on the
center of one of the pins.

Select Move Delta from the Edit menu.
Type 350 in the Delta-X box.

Type -750 in the Delta-Y box.

Click OK.

Experiment with Move Delta to accurately place other parts.

o o1 A WD

Movin g components b y RefDes am Moving Components by

1 Select Move by RefDes from the Edit menu (or press Ctrl- Reference Designator on
E). page 4-14

2 Select R6 by highlighting its RefDes in the list (or by typing
R6 in the Reference Designator box).

3 Click OK.

PCBoards highlights R6 and attaches it to the cursor for
relocation.

4 Move the cursor to a new position and click to place R6.

Pressspacebar] to repeat Move by RefDes and type in the next
refdes.

Copying components % Copying Components on
1 Window select U1-U4. page 4-18
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@

6

Click on the Copy toolbar button.
Click on the Paste toolbar button.

The new pasted components are ghosted to assist you in
placing them at a new location.

Click to place the new components at a new location.
Right-click to end the Paste function.

Note that the netlist connections are not copied with the new
components and the new components all have new
reference designators assigned to them automatically.

Click Undo to remove the copied components.

Continue to place the parts in this design file until the ratsnest
connections are optimized as best as possible to permit efficient
trace routing. Verify your placement by comparing it to the
layouteval_1p.pca  (shown at the beginning of this tutorial).

7

Select Save As from the file menu and type in the filename
tutorlp.pca

Hints and Tips

To change the rotation angle, click on Options from the
Tools menu, and enter a new angle in the Rotation
Increment box. Any value is allowed, including decimals.

To facilitate the selection of components in a crowded
design, one recommendation is to change the settings in the
Selection Filter. Click on Selection Filter from the

Configure menu (or press F5), click on Exclude All, check
only Pins and enable Auto-extend Selection. This will allow
you to pick up a component by merely clicking on any pin
of that component. Remember to reset the Selection Filter if
you need to select other objects later.

You can add or delete components to the group of selected
items by holding down the Shift key while clicking with the
left mouse button.

Components can be placed by snapping their placement
center to the grid, or by snapping the pick point to the grid.
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The default is set to pick up components by their placement
center. To change this, select Selection Filter from the
Configure menu (or press F5) and clear Placement Center.

Remember that PCBoards offers full, unlimited Undo and
Redo functions. These are accessible three ways: the curved
left and right arrow toolbar buttons; Undo and Redo in the
Edit menu; hotkeys Ctrl-Z & Ctrl-Y. These functions can be
very helpful when experimenting with different placement
configurations.

To improve the display of the ratsnest connections, click on
Optimize Rats from the Tools menu after relocating parts.
This simplifies the ratsnest display. If you wish to have this
function enabled permanently, click on Options from the
Tools menu and select the Optimize Rats box. This is the
recommended setting during parts placement.

Move Delta is ideal for placing off-grid components, such
as critical connector locations or mounting holes. Select the
component, place it at the origin (0,0), click on Move Delta
from the Edit menu, then type in the exact placement
coordinate for that part.
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Tutorial 4- Routin g
Interactivel y

Tutorial 4 demonstrates how to route traces interactively, and
how to create areafills for plane layers.

& Chapter 6, Routing ROUtin g Traces
Interactively 1

Select Open from the File menu and seteat 1p.pca

] 2 Click on the View Area toolbar button and zoom in on the
area around U1 & U2 (lower left corner).

3 Draw a trace between U2 pin 1 and U1 pin 1:
] a Click on the Draw Trace toolbar button.
b Click on U2 pinl.
¢ Drag the cursor to (350, 1050) and click once.
d

Drag and click at (400, 1000) to make a diagonal
segment.

e Drag and click the cursor at the center of U1 pin 1.

The trace runs between the pins of R2 & R3.
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4 Draw a trace between U2 pin 2 and U1 pin 2:
a Click on the Draw Trace toolbar button. EI
b Click on U2 pin2.
¢ Drag the cursor to (350, 950) and click once.
d

Drag and click at (400, 900) to make a diagonal
segment.

e Drag and click the cursor at the center of Ul pin 2.
f  Right-click to end the Draw mode.
5 Copy traces for U2 pins 3 and 4 to U1 pins 3 and 4:
a Select Selection Filter from the Configure menu. Shortcut:
b Click Exclude All.
c Select Trace Segments.
d Select Auto-Extend Selection.
e Click OK.
f  Window select the two traces at U2 pins 1 & 2.
All the trace segments should be highlighted.

g Click on the Copy toolbar button, then on the Paste
button.

h  Click at U2 pin 4 to paste the traces at pins 3 & 4.
i Click at U2 pin 7 to paste traces at pins 6 and 7.
] Right-click to end the Paste mode.
6 Select Selection Filter from the Configure menu: Shortcut:
a Clear Auto-Extend.
b Click Include All.
c Click OK.

7 Draw atrace from R2 pin 2 on the Component layer to R1
pin 1 on the Solder layer (the Component and Solder layers
are a default layer pair):

a Ensure the Component layer is current.
b Click the Trace draw toolbar button. [
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¢ Click R2 pin 2 (bottom pin).

d Draw a horizontal trace towards the right through the
pins of U2, starting diagonally up to (600, 600), then
across horizontally.

e Click at coordinate (1150,600) in vertical alignment
with the bottom pin (pin 1) of R1.

f  Presgmabs) to switch to the Solder layer.
g Click on R1 pin 1 to complete the trace.

Note that the via is inserted automatically.

ookE| ‘ariokEE]
5;@ | pl

O O
U206 6 0

:

-
00000

O O[0|0|0
R
O®b®

t_
oH
O
:G

TN MY YH Y

nl I

8 Experiment with additional trace routing and stitching
between the two routing layers.

onQon

D

9 Select Save As from the file menu and type in the filename
tutorlr.pca
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& Creating Plane Layers on
page 5-13

Creatin g & Editin g Areafills

1 Create a new layer named GND:

a Click on the View Fit toolbar button. =
b Select Layers from the Configure menu.
c Select the COMPONENT layer.
d Click New.
e Change the layer name to GND.
f  Click Set to change the color.
g Click OK to exit the color dialog box.
h Click OK to save.
2 Create a new layer named PWR:

a Repeat Step 1, name the layer PWR, and use a different
color.

b Click OK to exit the Configure Layers dialog box.
3 Create an areafill on the PWR layer:

a Make the PWR layer current.

b Select Layer Display from the Configure menu. Shorteut:
¢ Click Unselect All.
d

Select only the BOARDOUTLINE,
BOARDSIGKEEPIN, and PWR layers.

Click OK.

f  Select Areafill from the Draw menu.

D

g Digitize the boundary 50mils inside the Signal Keepin
boundary.

h  Click the right mouse button to close the boundary.

i Select the net DIG_PWR in the Choose Net dialog box
to assign to the areafill.

j  Click Close to exit the dialog box.
k Click OK.

| Right-click to end the Draw Areafill process.
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m Double-click on the areafill boundary.

If you cannot select the areafill boundary, check the
settings in Selection Filter from the Configure menu.

n Select the attribute FILL_DISPLAY_MODE.
o Change the value to SOLID
p Click Change.
g Click OK.
4 Create an areafill on the GND layer.

a Repeat step 3 using the BOARDOUTLINE,
BOARDSIGKEEPIN, and GND layers, and assigning
the net DIG_GND.

Shortcut: 5 Select Selection Filter in the Configure menu.
a Click Exclude All.
b Select Areafills.
c Click OK.

6 Observe how PCBoards automatically adjusts connections
relevant to defined components.

a Window select the side and top boundaries of the
areafill, on the GND layer.

b Move the top down to the middle of the top row of
capacitor pins (one grid at a 50mil setting).

| ¢ Click on the View Area toolbar button.

d Zoom in on capacitors C5 and C4 (top, left corner of the
board).

Notice how the spokes on the thermal relief pads have
been reduced automatically to two from the original

four.
7 Click the Undo toolbar button and the Redraw toolbar
button to compare the two versions.
a 8 Click the View Fit toolbar button.

Shortcut: 9 Select Layer Display from the Configure menu.
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10 Select the SILKTOP, COMPONENT, SOLDER,
RATSNETS, and DRC layers.

11 Make the COMPONENT layer current.
12 Click OK.

13 Select Save from the File menu.

Hints and Tips -@/-

« You can turn off the display of certain nets, or only display
one net at a time, by using Ratsnest Display from the
Configure menu.

« You can highlight a specific net or trace by using Highlight
Net(s) from the View menu.

- The display mode for areafills can be set to DRAFT (the
default) or SOLID. The draft mode is best for editing and
general design work because it reduces the amount of time
required to redraw the image. Use SOLID to verify the
finished areafill image, and for post-processing. The
areafills must be displayed in the SOLID mode when
generating Gerber files
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Tutorial 5- Autoroutin g
with CCT SPECCTRA

Tutorial 5 demonstrates how to setup the autorouting parameters
and autoroute a layout.

1 Select Open from the File menu and seteat 2p.pca

Chapter 7 Routing with 2 Review CCT:Setup parameters:
" the CCT SPECCTRA
Autorouter

a Select CCT:Setup from the Tools menu to review the
routing parameters such as routing grid, trace width and
clearance, etc.

b Click Cancel to exit without changing.
3 Review advanced autorouting rules:

a Select CCT:NetRules from the Tools menu to review
the more advanced autorouting rules.

b Click Cancel to exit without changing.
4 Run the autorouter using the default rules:
a Select CCT:Autoroute from the Tools menu.

After routing is completed, the routes will be read back
into PCBoards automatically.

5 Select Save As from the File menu and type in the filename
tutor2r.pca

See the onlindutoRouter 6 Experiment with different routing rules to learn more about

User's Guide. how the SPECCTRA autorouter connects the traces under
differing conditions and constraints. Use the Advanced
options and experiment with the various rules for refining
the autorouting process.

-\@/- Hints and Tips

 The Evaluation software comes with all four advanced
routing options (ADV, DFM, HYB, FST) and the EditRoute
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option. These allow for the definition of more advanced
routing rules and are offered at extra cost for the production
software.

ADV = ADVanced: provides more rigorous and
detailed rule definition on a net-by-net or layer-by-layer
basis

DFM = Design For Manufacturability: provides
mitering of trace corners, addition of test points, and
improved cleanup of final routing patterns

HYB = HYBrid: provides use of blind and buried vias

FST = FaST: provides noise, parallelism and delay rules
definition on a net-by-net or layer-by-layer basis, for
use in high speed circuit design

EditRouteinteractive autoroutingunctions for manual
routing using the power of the autorouter algorithms

When autorouting is completed, the routing information

will be read back into PCBoards automatically. To disable
this feature, select Options from the Tools menu and clear
Auto-complete CCT. If this is disabled, you must use
CCT:Read Routes from the Tools menu to read in the routes
after SPECCTRA is finished.
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yy Chapter 8 Editing Traces

Tutorial 6- Editin g traces
iIn PCBoards

Tutorial 6 gives guidelines on how to edit traces manually in
PCBoards.

Review the following guidelines and thints and Tipsthen
experiment with each of the techniques using the file
eval_1r.pca

Guidelines

1 PCBoards supports an object/action paradigm; select one or

more objects and then choose an action. A common action
for trace editing is movement.

Movement of selected trace elements is typically invoked
by one of four methods. The two most common ways to
move trace elements are dragging with the mouse and
nudging with the cursor keys. Move Delta and Rotate from
the Edit menu are other ways to move selected elements of
the design. All selected elements will respond equally to
whatever movement command is invoked.

The most useful method of object selection during trace
editing is region selection. Select vertices by dragging a
rectangle around endpoints of segments rather than by
clicking on or near the endpoints of the segments.

Avoid using a small snap grid spacing, especially while
using Draw Trace . The grid space value is used to control
automatic suppression of segment stubs for orthogonal and
ortho/45 trace placement modes.

Inthese modes PCBoards is designed to suppress the second
segment if it is less than one half of the current grid space
value. If the grid space is very small, say less than 10mil,
unwanted stubs are not effectively suppressed.
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Leave the grid spacing set to a value that reflects the
nominal center-to-center trace spacing for the design you
are working on.

Use Options from the Tools menu to configure the Snap-To-
Pin Threshold to adjust the snap ring so that during normal
use the ring does nepan two or more pin centers or trace
segment end points. If the snap ring encompasses more than
one object at a time, then this ambiguity will cause
unpredictable behavior.

Mastery of object snap is key to effective trace drawing and
editing. Object snap is also available while pasting objects.
While pasting, use the backspace key to cycle through the
possiblesnap toreference points.

Experiment with this and become familiar with its use.

Turn off the snap grid when editing off-grid traces such as
those placed by the autorouter (see Hints and Tips below).

Use cut and paste to draw repeating patterns. Fan outs for
connectors and SMT pins are efficiently accomplished with
cut and paste.

When pasting trace elements that contain one or more vias,
use a combination of the backspace key and cursor
movement to position the snap ring around the pin or trace
segment to which you want the pasted elements to connect.

The Smart Functions provide powerful time saving ways t(
select, move, and route traces. Once you become familia ™
with Smart Function behavior, trace editing becomes mucn
more predictable and efficient.

y Understanding the Smart
Functions on page 8-2
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Hints and Tips

For efficient editing of off-grid traces after autorouting:

using Snap Grid in the Configure menu, disable the Snap
setting and select a reasonable spacing such as 25mil. Then
in Options from the Tools menu, set the Snap-to-Pin
Threshold to a reasonable spacing such as 15mil. This
should allow you to move and edit off-grid traces

efficiently.

Use thét){)«]=] on the keyboard to move a selected trace
(or traces) one grid at a time.

By careful selection of specific segments, traces can be
shifted or relocated easily. For instance, selecting two
joined trace segments allows you to move the corner.

The Smart Functions are all available anytime you are
editing traces. They require no special command or mode.

Remember to take advantage of the ability to add or delete
objects to the group of selected items by holding down
while clicking with the left mouse button.

When copying and pasting traces, the copies automatically
assume the net names of the nets at the new pin locations.
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Tutorial 7 - Creatin g A
Footprint and Editin ¢
Padstack Definitions

Tutorial 7 demonstrates how to create a new footprint definition
(DIP20) and save it in a user-defined library file. It also shows
how to edit an existing padstack definition.

If you did not continue from Tutorial 6 and exited PCBoards,
select Open from the File menu and sef&ot2r.pca

Note This is an exercise to help you become familiar
with how footprints are created. The Evaluation
software does not support new footprint definitions
or changes to existing ones.

Creating a New Footprint
on page 10-8

Creatin g a new footprint

1 Select Footprint Editor from the Library menu.

2 Select the pin padstack:

a Select Padstacks context from the tool bar drop—down
list (default rnd-040-020: a round 040 pad with a 020

drill). a1 PCBoards Reference Manuyal
Padstack Naming
Il I -065-035. .
b  Scroll down and select rnd-065-035 Convention and Standard
3 Draw the pin configuration using Autocomplete: List

a Select Pins from the Draw menu.

b Enter 10 in the Number of Pins box in Autocomplete.

¢ Click OK.
d Click on coordinate (0,0), then on (100,0), then on
(200,0).

(You can see the coordinate values on the status bar).

PCBoards places the remaining seven pins
automatically.
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e Presg$Spacebar) to repeat the command.

f  Click OK.

g Click on coordinates (900,300), (800,300), (700,300).
PCBoards places pins 14-20.

a8 Chanaing Padstack 4 Change the PIN_PADSTACK attribute:
- Assignments on page 9-19

a Double-click on pin 1.

b Select the PIN_PADSTACK attribute.

¢ Type sg-065-035, in the Value text box.
d Click Change.

e Click OK.

5 Ensure the Layer drop-down list shows SilkTop as the
current layer.

n Graphic Objects on 6 Draw the component outline on the SilkTop layer.
page 3-9

Objects on the SilkTop layer are used for the silkscreen
legend.

a Select Rectangle from the Draw menu.
b Click on coordinates (-100,50) and (1000,250).
¢ Right-click to end Draw mode.
7 Mark the footprint orientation:
a Select Polyline from the Draw menu.

b Click on coordinates (-100,200), (-50,150), and
(-100,100).

¢ Right-click to end the Polyline mode.
d Right-click to end the Draw mode.
8 Draw the component outline on the AssemblyTop layer.

Objects on the AssemblyTop layer are used for the assembly
drawing.

a Click on the Layer drop-down list and make the
AssemblyTop layer current.

b Repeat steps 6 and 7.
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9 Draw the Type Name template.
a Select TYPE_NAME Template from the Draw menu.
b Click on coordinate (450,150) to place the template.
10 Draw the reference designator on the SilkTop layer.

a Click onthe Layer drop-down list and make the SilkTop
layer current.

b Select Out from the View menu. C
c Select REFDES Template from the Draw menu.

d Click on coordinate (-250,150) to place the REFDES.
e Select Fit from the View menu.

Editing REFDES and
- Type_Name Attribute
Text Display on page 13-4

11 Duplicate the reference designator onto the AssemblyTor
layer: -

a Double click on the RefDes.

Click on Display.

Select the AssemblyTop layer.

Click on the Style TEXT_STD to select it.

Click on Assign to Layer.

- DO O O T

Click OK to exit the Display Parameters dialog box.
g Click OK to exit the Attributes dialog box.
12 Rotate and move the RefDes on the SilkTop layer:
a Select the RefDes on the SilkTop layer.
b PressR] to rotate the RefDes 90 degrees.
c Drag the RefDes to coordinate (-150,150).
q

Click the Redraw tool bar button.Rotate and move th(—:-
RefDes on the AssemblyTop layer.

Q

Select the RefDes on the AssemblyTop layer.
b PressR] to rotate the RefDes 90 degrees.
c Drag the RefDes to coordinate (-150,150).
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ag Saving the Footprint
Definition to a Footprint
Library File on page 10-28

13 Draw the component boundary.

a

d

Click on the Layer drop-down list and make the
BoundaryTop layer current.

Objects on the BoundaryTop layer are used for
guidance in placing the footprints.

Select Rectangle from the Draw menu.

Click on the coordinates (-150,-50) and (1050,350) to
draw the boundary.

Right-click to end the Draw mode.

14 ldentify the Machine Placement Center.

a
b

Select Machine Placement Center from the Draw menu.
Click on coordinate (450,150).

15 Save the footprint.

a
b
c
d
Note

Select Save As from the File menu.
Type DIP20 for the footprint name.
Click OK.

Enter the filenameser1.flb

The file is saved but you cannot configure the new
footprint for use in the Eval program.

16 Close footprint editor window.

a
b

Select Close from the File menu.

AnswerYes to the prompBave all changes to DIP20?
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Editin ga padstack AR Editing Padstacks on

. ) e . . page 9-17
Note This exercise familiarizes you with editing

padstacks. The Evaluation software does not
support new padstack definitions or changes to
existing ones.

You can configure padstacks in either the layout editor or the
footprint editor. For this exercise, we’ll use the layout editor.

1 Select Padstacks from the Configure menu.

2 Select the rnd-060-030 padstack.
You may have to scroll through the listing.
Click on Edit.
Change the Pad Clearance from 8mil to 10mil.

Select the Solder layer from the On Layer list.

3

4

5

6 Change the Pad Clearance from 8mil to 10mil.

7 Select the Template from the On Layer list.

8 Change the Pad Clearance from 8mil to 10mil.

9 Click OK to exit the Padstack Definition dialog box.

10 Click OK to save the changes and exit the Configure
Padstacks dialog box.

Hints and Tips -0

- When drawing graphics, be sure the appropriate layer is
current. For instance, if you are drawing silkscreen outlines,
the SilkTop layer should be the current layer.

- If you don't see what you expect to see on the screen, select
Layer Display from the Configure menu and turn off all
unnecessary layers. Objects on other layers mayds&ing
out the image you are working with on the current layer.
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Pressindgpacebar] repeats nearly any command in both the
footprint editor and the layout editor.

In the footprint editor, to append a new footprint definition
to an existing library, use Save to Library from the Footprint
menu. To save the definition to an entirely new file, use
Save As from the File menu.

Using Save from the File menu overwrites the existing
footprint library file (flo ) with whatever happens to be in
the current editing session.
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Tutorial 8 - ECOs
Between Schematics
and PCBoards

Tutorial 8 demonstrates how to incorporate ECOs from the
schematic to the layout, and how to back-annotate the
renumbering of reference designators.

Forward Annotation

1 In PCBoards, select Open from the File menu and select
eval_2.pca

a8 Working with Forward
~ ECOs on page 12-7

2 In Schematics, select Open from the File menu and select
eval_2.sch

Select R2 and R5 (uge- shift) for multiple select).
Select Delete from the Edit menu.

Select Create Layout Netlist from the Tools menu.
Click in the PCBoards window to make it active.
Click Preview, in the Compare Netlist dialog box.

In the Forward ECO dialog box, click Apply.

© 00 N oo o b~ W

Close the text editor showing the Forward ECO Report.

Backward Annotation AR Working with Backward
ECOs on page 12-4

In PCBoards, select Reannotate from the Tools menu.
Click on upper left Starting Corner.

Deselect Ref. Des. Family P.

Click OK.

Select Compare to Netlist from the Tools menu.

a b~ W N
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6 Enter the filenameval_2.nif

7 Click on Preview, in the Compare to Netlist dialog box.

8 Click Save.

9 Click in the Schematics window to make it active.

10 Click Apply, in the Back Annotate Preview dialog box.

11 Close the text editor showing the Backward ECO Report.

4 Hints and Tips

- All ECOs made in Schematics and applied to PCBoards
(forward annotation) will be made automatically to the
layout.

ECOs made in PCBoards and applied to Schematics (back
annotation) must be made manually, based on the report file
that is generated. The only ECOs that are made
automatically to the schematic are resequencing of the
reference designators and updates to the component values.

- The ECO/annotation process is based on the netlist file
(.nif ) generated from Schematics. Any time a change is
made to the schematic, you must select Create Layout
Netlist from the Tools menu in order to update the netlist file
with the new information. Once in PCBoards, the netlist
comparison function will determine what, if any,
differences exist between the current layout and the current
netlist file.

Changes made to the layout are continually recorded in a log
file. (blg ) which is then checked by Schematics.

« To disable the automatic netlist comparison function in
PCBoards, select Options from the Tools menu and clear
Auto Netlist Check.
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Tutorial 9 - Post-
Processin g in PCBoards

Tutorial 9 demonstrates how to prepare a finished layout for
post-processing, and generate laserplot files and manufacturing
reports.

Gerber RS-274-X format

For Gerber RS-274-X format using system defaults:

Photoplotting on
page 14-15

Select Open from the File menu and sebeat if.pca
Point to Photoplot from the File menu and select Plot.
Click OK in the information box.

Click Apertures.

Click Auto.

Click OK to exit the Apertures dialog box.

Click OK to exit the Photoplot dialog box.

~N o oA WN P

This initiates the Gerber photoplot file processing.

Gerber RS-274-D format

For Gerber RS-274-D format with changes to defaults:

g Photoplotting on
page 14-15

Point to Photoplot from the File menu and select Plot.
Click OK in the information box.

Click Apertures.

Click Auto.

Click Export.

D 01~ WN P

Type the file name for the apertured( ) file.
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10
11
12
13
14
15
16
17
18
19
20
21
22

Click OK to exit the Apertures dialog box.
Click Format.

Select RS-274-D in Output Standard drop-down list.
Click OK.

Click Job Setup.

Select Auto Photoplot Job.

Click Define Pages.

Select Page 2.

Click Delete.

Repeat this for Pages 3 and 10 through 14.
Click OK.

Click Settings.

Select Rotate 90.

Click OK to exit Job Setup - Settings.

Click OK to exit Job Setup.

Click OK to exit Photoplot.

This initiates the Gerber photoplot file processing.
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NC Drill files

Generating NC Dirill Files

on page 14-24
1 Point to NCDrill from the File menu and select Output.
2 Click OK in the information box.
3 Click Tools.
4  Click Auto.
5 Click Export.
6 Type the filename for the tool definitiondf ) file.
7 Click OK to exit the NCD Tool Definition dialog box.
8 Click OK to exit the Drill Output dialog box.
This initiates the NC drill file processing.

N

Hints and Tips 0

The Gerber files can be processed in two formats: RS-274-
D or RS-274-X. The 274-D format is an earlier version and
requires a separate aperture table file (.adf). The 274-X
format includes the aperture definitions within the Gerber
files themselves.

The following checklist identifies the files that will be
generated from PCBoards which are typically required for
the fabrication of the printed circuit board:

s Deliverables on
page 14-43

filename .g01 - Gerber files: extension is the page

.gnn number.

filename .glg Gerber Log File: report of formatting
information.

filename .adf Aperture Definition File: required with

RS-274-D format.
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y Verifying Gerber Output
on page 14-22

n Exporting a DXF File on
page 14-41

y Editing Areafill Attributes
on page 5-9

filename .d01 Drill file.

filename .tdf Tool Definition File: maps drill sizes
with tool codes.

filename .hdr Hole/Drill Report: gives drill quantities
& plating information.

To confirm the accuracy of the Gerber output, use the
Gerber readin function in PCBoards. Create a new graphics
layer using Layers from the Configure menu and make that
the current layer. Then point to Photoplot from the File
menu and select Import Graphics, to read in a particular
Gerber file. This can then be superimposed on the
corresponding layer in the layout to check for accuracy.

Note that the current version of PCBoards does not provide
auto-dimensioning features or sophisticated drafting tools
for creating fabrication and assembly drawings. By using
the.dxf export function with particular layers displayed
(File/Export/DXF), the data from the layout can be
converted to axf file for use in third-party mechanical
drafting CAD software.

To generate accurate areafill images, ensure you change the
Fill_Display_Mode attribute to SOLID for every areafill,

prior to processing the photoplot files. The current display
mode of the areafills determines how they appear in the
Gerber file.
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accordian

air gap

AKO

aperture definition
areafill

artwork

A type of routing pattern that increases the trace length between
pins of a connection by causing the trace to traverse
perpendicularly to the favored direction of travel.

“ULr

Nonconductive space between metal. Defined as a trace
segment or padlearancevalue used by the DRC.

(A Kind O} Library definition based on an existing definition in
the same library file. The AKO definition inherits all of the
properties of the base definition except where override values
are provided.

Shape, dimension, angle, and aperture (station) code for a given
specific image to be photoplotted.

A polygonal metal area that is either solid or hatched; sometimes
referred to as copper pour or copper flooding.

Set of precisely scaled photographic images used in PCB
fabrication.
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ASCII
attribute

board signal keepin
boundary
clearance

component

conflict

crosstalk

current grid
current layer
current objects

current style

American Standard Code for Information Interchange basic
English text format standard for files; readable by any system.

An object tag of the formrame>=<value> that describes a
property of the object instance relevant to layout processing.

(see keepin)
(see footprint)

Spacing between electrical objects and other objects in the
design.

A part on a PCB described by its package, footprint, and
padstack properties.

Routing violations when autorouting. These are:
1. crossoveror short where two traces intersect on a layer

2.clearancewhere one object is positioned too close to another
object

3. crosstalk where length, gap, or maximum noise rules are
violated

4. length where length limits and matched tolerances are
violated

5. placementwhere rules such as spacing, board surface,
orientation, and keepouts are violated

Electrical interference between traces in close proximity. The
autorouter checks for crosstalk violations between parallel
segments on the same layer, parallel segments on adjacent
layers, and interference due to accumulated noise. The
MicroSim Polaris option can also be used to predict and correct
sources of crosstalk.

Grid spacing in use in the work area. Value is set using the Grid
drop-down list in the toolbar.

Board layer selected for object placement, drawing, or edit.
Value is set using the Layer drop-down list in the toolbar.

Set of layout objects selected for edit. (See also group-select
and single-select.)

Trace, graphic, text, or pin properties used to initialize
corresponding objects as they are added to the layout. Styles are
set using the Style drop-down list a button in the toolbar.
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decal
DIP
drill symbol

DRC

ECO
etching

fanout

fixed trace

flip sides

footprint

gap

Gerber Format

graphic layer

group-select

hole

IPC-SM-782A

island

PADS term for footprint.
Dual In-line Package; through-hole leaded package for ICs.

Combined graphic and alphabetic representation of a hole in the
layout. Standard graphic symbols aré: for plated holes and
45 for unplated holes.

Design Rules Check which verifies the electrical and structural
integrity of the design given clearance rules for trace segments,
pads, holes, and board outline.

Engineering Change Order containing schematic updates
(backward-annotation) or layout updates (forward-annotation).

Electrochemical process of removing metal from the PCB using
a chemical bath.

Breakout trace segments and vias connecting to SMT pads.
Used to route to SMT components from signal layers other than
the surface on which components reside.

A trace that cannot be moved; when autorouting, it cannot be
modified.

Operation to move and mirror an object from one surface of the
board to the other.

The definition of the mechanical outline, pad pattern,
identifiers, and physical extent (boundary) for a given
component type.

(see clearance)

An industry standard code for supplying data to a photoplotter.
Two common variations of the format are RS-274D and
RS-274X.

A layer which accepts only graphic- and text-based objects.
Traces and areafillsannotbe placed on a graphic layer.

Action of selecting more than one layout object for edit using an
ROI box (see below), or by extending an existing selection using
<Shift>-click to add objects one at a time or <Shift>-drag-and-

drop to form an ROI box to add multiple objects.

A physical through-hole in the design with a corresponding drill
symbol; hole information is used to set up NC drill output files.

A standard used for defining footprints in the MicroSim library;
IPC-SM-782A specifications provide pad dimensions.

Disconnected piece of areafill that can capacitively charge.
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JEDEC 95

job

keepin

keepout

laser plotter
layer

layer pairs

layer tag

Layout Database
logical connection
Manhattan length
mil

mirror

NC drill device

netlist

A standard used for defining footprints in the MicroSim library;
JEDEC 95 specifications provide package dimensions.

Defines file or hard copy output of layout graphics, photoplots,
or NC drill data for a design. A job is composed of one or more
pages each of which can contain information from any
combination of board layers.

A polygonal boundary used to define a region on the PCB inside
of which all traces, vias, and areafills must reside. Often
referred to as thkoard signal keepin

A polygonal area used to define a region on the PCB where
metal is not allowed.

(see photoplotter)

Physical and conceptual divisions of a PCB used to facilitate
layout of objects and generation of fabrication artwork.

Groupings of two functionally related layers representing layout
objects on upper and lower layers of the board. Used for hole,
via, and trace placement, as well as flip operations between the
[Top] / [Bottom] layer pair.

System-defined identifier for a given layer indicating the layer’'s

type and purpose. A layer’'s tag determines which object
placements are legal on that layer.

File (“.pca” extension) containing all electrical and physical
information describing a PCB.

(see rat)
The sum of the X and Y distances between a pair of pins. The

Manhattan length is the minimum wire length if a pin pair is
orthogonally routed.

0.001 inch

Operation to reflect an object around a vertical axis on a given
board layer.

Numerically-Controlled device used to drill holes of varying
diameter into the PCB.

Collection of formatted device declarations defining the
components making up an electrical circuit and the electrical
connections. Layouts and schematics can each be represented
by a netlist.
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object

object instance

package

pad
pad template

padstack

paste mask

PCB

PGA

photoplot
photoplotter

pin

placement origin

An entity classfrom which an instance can be created in a
layout. Object classes include: arcs, circles, lines, rectangles,
text, components, holes, areafills, connections, trace segments,
keepouts, signal keepins, and voids.

Physical representation of an object class within the layout.
There may be multiple instances of any given object class.
Component object instances each have a unique identifier
(reference designator); nets each have net names.

The definition of the gates, pin assignments, and pin swapping
information for a given component type.

Metal surrounding a pin or via. Also referred to as a land.

Default pad properties assigned to pads on layers for which there
is not an explicit assignment in the padstack definition.

Collection of pad and mask definitions, each corresponding to a
different board layer; a padstack is always associated with a pin
or via instance.

A stencil used during PCB fabrication with openings
corresponding to the pads of SMT components. Solder-
impregnated paste is applied through the openings in the paste
mask.

Printed Circuit Board typically composed of thin sheets of
fiberglass clad with copper or other metal foil on one or both
surfaces. Rigid construction supports the mounting of
electronic components and hardware; metal foil is used to create
conductive path patterns for the electrical connection between
all of the components.

Pin Grid Array; type of through-hole package for high-density
ICs.

Artwork transparencies used for PCB fabrication.

A computer-controlled imaging machine that reproduces the
layout (from a CAD database) one layer at a time by exposing
photographic film with a focused light source. Laser plotters
use a laser beam as the light source to produce higher resolution
images in less time.

Device terminal defining a point of electrical and physical
connection.

When pasting objects, the reference point used to position the
object(s) relative to the cursor position and snap grid.



Glossary -6

plating

protected net

rat

ratsnest
reannotation

reference designator

region-select
ROI box
routing

RS-274D
RS-274X
rubberbanding
selection filter
shape

shrink

signal keepin
signal layer

silk screen layer

single-select

Electrochemical process of applying metal to features on the
PCB such as through-holes.

When autorouting, a net whose routed portions cannot be moved
but to which other segments can be routed. Routing can also be
completed on the unrouted portions of the protected net.

An electrical connection between pins of components that has
not yet been physically routed.

A collection of rats.

Resequencing of reference designators within each component
family.

Unique identifying name for a component instance in a
schematic or layout. Standard designators includen>Uer
ICs, Ra> for resistors, and Q¥ for capacitors.

Action of selecting more than one object for edit by using an
ROI box (see ROI box).

A Region-of-Interegbox created by dragging the mouse to form
a rubberband rectangle around a group of objects.

The process of defining conductive paths in the PCB design
composed of trace segments, area fills, and vias.

An older version of the Gerber photoplotter format.

A modern version of the Gerber photoplotter format.

Stretching of rats and traces when moving objects in the layout.
Mechanism to restrict the kinds of objects that can be selected.
(see footprint)

Required reduction in size of a pad when generating a
corresponding mask. The shrink value is used to derive paste
masks.

(see keepin)
A layer which accepts metal-based objects (traces, areafills, and
pads) and text.

PCB layer containing graphics which will be silk screened onto
the top or bottom surface of the PCB during fabrication.
Information typically includes part outlines and reference
designators.

Action of selecting one object for edit by clicking on it.
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SMT

snap grid

S0IC
solder mask

spoke
stub

style

swell

template
test point

through-holes
T-junction

tool definition

trace

Surface Mount Technology; components and pins reside
entirely on the top or bottom surface of the board without the use
of through-holes for mounting. The SPECCTRA autorouter Do
file command syntax uses SMD (Surface Mount Device) to
mean the same thing.

Placement grid used for uniform positioning of objects in the
layout.

Small Outline Integrated Circuit; SMT package for ICs.

A photographic stencil which describes areas that are to remain
exposed to the soldering process during fabrication. Typically,

a coating is applied to the entire PCB surface, then exposed to
light which passes through the transparent areas of the solder
mask; results are chemically developed and exposed sections are
etched away to reveal the desired metal areas.

A filled metal rectangle connecting a via or pin to an areafill on
the same net.

Trace segment leading from the edge of a pad or pin to a junction
on the same net.

Definition used to initialize the properties of graphics (lines and
arcs), text, traces (Layout Editor), or pins (Footprint Editor)
when they are added to the layout.

Required enlargement in size of a pad when generating a
corresponding mask. The swell value is used to derive solder
masks.

(see pad template)

A pin or via assigned to a net for the purpose of testing the PCB
during manufacturing. When autorouting, test points can be
positioned on a specified test grid; through-hole pins can also be
used. Test points cannot be covered by components.

Physical holes which extend through all layers of the board.

A T-shaped intersection of three trace segments belonging to the
same net.

Tool code for a given hole diameter as it relates to a given
vendor's NC drill device.

A conductive path on a PCB composed of one or more
segments.
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trace bias

trace grid
trombone

via

via grid
void

work area

Preferred direction for trace routing; used primarily for
autorouting.

Uniform spacing used to position traces when autorouting.

A type of routing pattern that increases the trace length between
pins of a connection by causing the trace to reverse or fold back

on itself.

A conductive transition or plated hole between layers of the
PCB. Blind vias extend between a surface layer and an internal
layer. Buried vias extend between two internal layers.

Uniform spacing used to position vias when autorouting.

A polygonal area used to define a clear region (no metal) within
an areafill.

Graphic region within the PCBoards window used to create and
edit either the layout (Layout Editor) or component footprint
(Footprint Editor).
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adding

a keepouyt5-15

a new grid spacing valug-6
components4-15
connections4-21, 8-14
footprint library, 10-5

holes 3-24

new jobs, automaticallyl4-3
new jobs, from an existing definitipd4-8
new jobs, interactivelyl4-6
object attributes1-30
package library11-5

plated holes10-28

text objects 3-17

unplated holes10-28

AKO package definitionsl1-13
aperture definitions

creating automaticallyl4-17
exporting 14-19

importing 14-20
interactively creatingl4-17
modifying or deleting14-19

Aperture Information report (.aprl4-36
aperture table, setting up4-16

appending a footprint definition to a librad/0-29

applying backward ECQ4.2-5
applying forward ECOsl2-7
arc styles, defining or modifying-4
arc, drawing 3-9
arc-center & radius, drawin@-13
arc-coord & radius, drawing-13
arc-thru 3 points, drawing-12
areafill
drawing 5-8
editing attributes5-9
editing boundariess-11
islands 6-23
net 5-9
setting clearance valugs-18
setting Fill and Island propertie$3-6
SMT considerations-19
split power and grounds-19
thermal relief
voids, drawing 6-20
working with, 6-19
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areafill properties
Fill_Clearance5-10
Fill_Display_Mode 5-10
Fill_Show_Islands5-10
Net_Fixed 5-10
NetName 5-10
artwork
using AutoCAD 14-41
ASCII format job description file (.glgjL4-15
assigning default padstack propertigsl 2
AssyDrwBottom layer3-31
AssyDrwTop layer 3-30
attributes
adding 1-30
areafill, editing 5-9
changing valuesl-31
display parameters, changijn-31
objects 1-30
Attributes Report (.atr)14-39
attributes, trace
SEG_CLEARANCE 6-6
SEG_PROTECTEDG-6
SEG_WIDTH 6-6
attributes, via
VIA_PADSTACK, 6-18
VIA_PROTECTED 6-18
VIA_TESTPOINT, 6-18
audit file
backward ECO, .blgl2-4
forward ECO, .flg 12-7
Auto Netlist Check command 2-10
AutoCAD DXF file, 14-41
auto-extend check bo#-15
automated assembly files4-44
Automatic Loop Removab-11, 8-5
Automatic Spoke Removab-24
automatically
adding new jobsl14-3
creating new aperture definitignk4-17
creating tool definitions14-25
reading the route file7-8
saving layouts2-10
Autopanning 1-20
autorouting
board-wide default rules’-3
setting up 7-3
starting the autorouter -8
verifying net rules7-6

B

backward ECO

applying 12-5
Batch DRC 5-21

running 13-12
Best Rep. check bp8-3
bias, routing 3-36, 5-4
Bill of Materials

.bom 14-33

user-defined properties

resistors and capacitorb4-33

blind via, 6-16
board fabrication files14-43
board outline

drawing 3-18

layer, 3-18
board signal keepin

drawing 3-25

editing boundaries3-25
BoardOutline layer3-31
BoardSigKeepin layei3-31
Bottom layer 3-30
boundaries, editing

areafill 5-11

board signal keepirB8-25

keepout 5-15

void, 6-20
BoundaryBottom layer3-31
BoundaryTop layer3-29
browser

footprint, 10-30
buried vig 6-16

C

CCT Net Rules command-6
CCT Setup command-4
CCTPlanePCT, msim.ini filé5-13
centerpoint, new, pannind-19
changing
an existing grid spacing valug-7
attribute display parameters-31
attribute valuesl-31
existing aperture definitiond.4-19
footprint assignmentsl0-2,_10-38
layer configuration5-2
layer display 3-41
layer display colar3-42
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layout object display coloy8-37,5-5
line and arc styles3-4
object attributes1-30
object orientation4-12
padstack assignmen3-19
padstack definitions9-17
pin-padstack assignmenfs0-26
plane layer coverage percentagel4
scrollbar movementl-19
text styles 3-4
the ratsnest displayt-9
tool definition 14-29
views, 1-19
checking for unrouted nets and pid$-10
choosing
print method 14-13
printer output devicel4-13
circle, drawing 3-10
Clear Current Selection bp%-18
clearance
manufacturing minimumss-16
setting areafill 5-18
setting pad5-19
setting trace segmerti-18
clearing highlighted net$-4
codes
DCode 14-17
TCode 14-24
colors
setting output14-13
comparing netlists12-10
Component Description file (.cdfi4-33
Component Locations report (.lod)4-35
components
adding 4-15
copying 4-18
cutting 4-18
deleting 4-20
pasting 4-19
Configure Styles command-4
configuring layers3-28
Connection commandi-21, 8-14
connections
adding 4-21,8-14
deleting 4-22,_8-16
logical, 4-3
physical 4-4
connectivity 4-3
context-sensitive heJd-33

control codes
DCode 14-17
TCode 14-24
controls, keyboardA-1
coordinate systeni-11
copying
components4-18
footprints 10-32
trace segment$8-11
Create Layout Netlist commanti2-6
creating
a layout on-the-fly2-9
a new footprint 10-8
a new packagel1-8
a padstack definitigrd-11
a via to other signal layers while routjrfer6
AKO package definitionsl1-13
layer pairs 3-39, 5-6
new aperture definitions automatically4-17
new aperture definitions interactively/4-17
plane layers5-13
tool definitions automaticallyl4-25
tool definitions interactivelyl4-27
User-Defined layers3-35,.5-2
cross probing4-11
Current Last check box.-22
current layer3-37,.3-42, 5-5
current settings
grid toolbar drop-down listl-10
layer toolbar drop-down listL-10
styles toolbar drop-down lisi-10
Cursor Styles1-12
cutting
components4-18
trace segment$8-11

D

DCode 14-17

default
padstack library (.psI-7
rules for autorouting7-3

defining
a new packagel1-9
drill parameters for padstack3-14
line and arc stylesl-24, 3-4
padstack mask propertje3-15
text styles 1-25, 3-4
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the reference designator and Type_Name siyle
23
trace styles1-27
deleting
aperture definitions14-19
components4-20
connections4-22, 8-16
layer pairs 3-40,_5-7
line and arc stylesl-25
padstack definitions9-18
text styles 1-26
tool definitions 14-29
trace segment8-13
trace styles1-29
User-Defined layers3-38,.5-6
vias 8-13
deliverables14-43
delta values, moving object4-13
Design Rule Check (DRC}-37,.5-16
destination
layer, 3-19
DFM, 5-16
disconnecting pins4-22, 8-16
display
layout object colors, changing-37,.5-5
redrawing 1-21
displaying the Grid3-8,.10-11
drawing
arc-center & radius3-13
arc-coord & radius3-13
arcs 3-9
arc-thru 3 points3-12
areafills 5-8
board outline3-18
board signal keepjr8-25
circles 3-10
footprint boundary10-19
footprint outline 10-18
keepouts5-15
line-coord 3-14
lines 3-10
polyling, 3-11
rectangles3-12
rect-coord 3-15
rect-coord & deltas3-15
rect-corner & deltas3-16

voids 6-20
drawing pins
in a radial pattern10-17
individually, 10-13
DRC, 1-37,5-16
Batch 13-12
error, examining13-13
manufacturing minimum<%-16
On-Ling 13-11
setting areafill clearanceS-18
setting pad clearances-19
setting trace segment clearancesl8
using Batch5-21
using On-Line 5-20
DRC Errors Report (.dr¢)l3-13,.14-39
DRC layer 3-32
drill symbols, formatting13-15
drill table, 14-25
DrillSymbol layer 3-32
DXF
entity considerations3-19
entity types 3-19
importing 3-18,_3-22
layer, 3-19
messages3-21

E

ECO
applying, backwardl2-5
applying, forward 12-7
backward (.bcq)12-4
forward 12-7

editing
AKO package definitionsl1-14
an existing footprint10-30
areafill attributes5-9
existing layer propertiesS-37,5-4
line and arc stylesl-24
package definitionsl1-16
padstack definitions9-17
REFDES and Type_Name text displdy3-4
text styles 1-25
trace styles1-27

editing boundaries
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areafill, 5-11
board signal keepjrB-25
footprint, 10-19
keepout 5-15
voids 6-20
electrical rules handling>-16
entity, DXF
considerations3-19
types 3-19
error
handling 1-33
severity 1-34
errors
footprint, netlist readin2-7
examining DRC errotsl3-13
Export Padstacks commarfa-9
exporting
an AutoCad DXF file14-41
aperture definitions14-19
job definitions 14-9
padstacks9-9
tool definitions 14-29

extending an existing selectioh-15

F

fabrication files 14-43
file

.apr, 14-36

.atr, 14-39

.bco 12-4

.blg, 12-4

.bom 14-33

.drc, 14-39

.dxf, 3-18,14-41

flg, 12-7

fpr, 14-39

.glg, 14-15

.hdr, 14-36

loc, 14-35

.nif, 2-4

.pad 2-4

.psl, 9-7

.sta 14-40

.ucr, 14-39
Find commandl1-17
flipping SMT components

while dragging4-12

while static 4-12

footprint
appending a definition to a librar§0-29
boundary, drawing10-19
browser 10-30
changing assignment$0-2,_10-38
copying 10-32
creating 10-8
editing 10-30
getting 10-30
machine placement center, identifyjrig)-22
netlist errors 2-7
orientation, marking10-18
origin, identifying 10-19
outline, drawing 10-18
printing, 10-35
removing from a library10-34
saving a definition to a libraryl 0-28
updating already placed0-37
Footprint Editor
multiple windows 10-9
starting 10-8
window, 10-9
footprint library
adding 10-5
browser 10-30
definitions 10-3
rearranging the search ordé&f-7
Footprint Statistics report (.fprl4-39
format, photoplotting, setting uf4-21
formatting drill symbols13-15
forward ECQ 12-7
applying 12-7
full-screen crosshairl-12

G

gate type definitions
more than ongll1-11
one 11-10
generating
an AutoCad DXF file14-41
NC drill files, 14-24
reports 14-32
Gerber output, verifyingl4-22
Gerber RS-274X formafl4-17
getting a footprint10-30
graphic layers3-29
graphic objects
arc 3-9
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arc-center & radius3-13
arc-coord & radius3-13
arc-thru 3 points3-12
circle, 3-10
line, 3-10
line-coord 3-14
polyling, 3-11
rectangle 3-12
rect-coord 3-15
rect-coord & deltas3-15
rect-corner & deltas3-16
grid, 1-11
displaying 3-8,.10-11
snap-to-pin thresho)b-10, 8-4
grid spacing
adding a new valye3-6
changing an existing valug-7
setting 3-6,_.10-10
grid toolbar drop-down listl-10

H

help, context-sensitivel-33
highlighting nets6-3
highlights, clearing6-4
hole
adding 3-24
plated 3-24
plated, adding10-28
unplated 3-24
unplated, addingl 0-28
Hole-Drill Schedule (.hdr)14-36

I
identifying
footprint origin 10-19
machine placement centér0-22
importing
a netlist from Schematic&-5
a PADS format netlist2-6
aperture definitions14-20
DXF file, 3-18,3-22
job definitions 14-11
tool definitions 14-30

input
PADS format (.pad file)2-4
schematic (.nlf file) 2-4
Interactive Netlist Readjr2-6
interactively
adding new jobsl4-6
creating new aperture definitioank4-17
creating tool definitions14-27
reading the route file7-9
invoking commands using the toolbar8
islands 6-23

J

job
adding automaticallyl4-3
adding from an existing definitioi.4-8
adding interactively14-6
ASCII description file (.glg)14-15
exporting definitions14-9
importing definitions 14-11
printing definitions 14-12
setup 14-3
updating an existing definitiori4-9

K

keepin, board signal

drawing 3-25
keeping, board signal

editing boundarigs3-25
keepout

editing boundarigs-15
keepout, addingb-15
keyboard controls (shortcutg)-1

L

lands. See pins

laser plotters14-17

layer, 3-30
AssyDrwBottom 3-31
AssyDrwTop 3-30
board outline3-18
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BoardOutline 3-31
BoardSigKeepin3-31
Bottom, 3-30
BoundaryBottom3-31
BoundaryTop 3-29
changing the configuratioi-2
configuring 3-28
destination 3-19
display color, changing3-42
DRC, 3-32
Drill[Symbol, 3-32
DXF, 3-19
editing properties3-37,_5-4
graphic 3-29
making current3-37,.3-42,5-5
pairs 3-33
PasteMaskBottomni3-30
PasteMaskTop3-30
plane, creating5-13
properties

Bias, 3-33

Color, 3-33

Display, 3-32

Name 3-32

Protect 3-33

Tag 3-32

Type 3-32
Ratsnest3-32
routing bias 3-36,.5-4
signal 3-28
SilkBottom 3-31
SilkTop, 3-30
SMTAssyDrwBottom 3-31
SMTAssyDrwTop 3-29
SolderMaskBottom3-31
tag assignment$-29
toolbar drop-down list1-10
Top, 3-30
turning display On3-41
types 3-28
User-Defined 3-29

creating 3-35,.5-2

deleting 3-38,_5-6

limit, 3-29

repositioning 3-38,_5-5
layer display, changing@3-41
layer pair
creating 3-39,.5-6
deleting 3-40,_5-7
layout databasel-6
Layout Editor
starting 2-3
layout editor 1-3
layouts
creating on-the-fly2-9
modifying existing 2-9
opening additional2-3
saving automatically?2-10
starting a new2-4
library definitions
footprint, 10-3
packagell-3
padstack9-5
limits
number of User-Defined layers-29
plane layer coverage percentagel3
line styles, defining or modifying3-4
line, drawing 3-10
line-coord, drawing3-14
Load Padstacks commarfa8
loading
a netlist 2-4
padstack libraries9-8
locating the source of a messafje34
logical connections4-3
loop. See Automatic Loop Removal

M

machine placement centér0-22
making a layer currenB-37,3-42, 5-5
managing rats4-8

manufacturing minimums-16
markers, error severityl -34

marking the footprint orientatiori0-18
mechanical photoplotterd 4-17
message viewed-33
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closing 1-36
messages

DXF, 3-21

locating the sourcel-34
minimums, manufacturing>-16
modifying

an existing layouyt2-9

existing aperture definitiond 4-19

layer configuration5-2

line and arc stylesl-24, 3-4

text styles 1-25, 3-4

tool definitions 14-29

trace styles1-27
monochrome, setting output4-13
More Graphics comman®-12
Move, Smart function6-13, 8-8
msim.ini file

CCTPlanePCT5-13

PCBOARDS PADSTACKS sectioi®-8
multiple Footprint Editor windowsl0-9

N

naming convention
suggested padstac®-11

NC drill
files, generatingl4-24
setting up the file formatl4-30
tool assignmentsl4-25

net 4-5
areafill, specifying 5-9
checking for unroutedL3-10
clearing highlights6-4
highlighting 6-3

netlist
footprint errors 2-7

netlist file
Interactive Readin?-6
PADS (.pad)2-4
schematic (.nlf)2-4

netlists
comparing 12-10
importing from Schematic®-5
importing PADS format2-6

O

Object Placement Point, settirgr7
objects
attributes, changingl-30
finding, 1-17
moving by delta valueg}-13
moving by reference designatdi-14
orientation, changingt-12
rotating
while dragging 4-13
while static 4-12
selecting groupsl-14
selecting single itemd.-14
text, adding 3-17
On-Line DRC 5-20
running 13-11
On-line help 1-33
on-the-fly, creating a layouR-9
opening
a new layout2-4
additional layouts2-3
optimizing rats 4-8
out-of-sync condition12-10

P

package

creating 11-8

creating from AKOs11-13

defining 11-9

editing AKOs 11-14

editing definitions 11-16

library definitions 11-3

more than one gate type definitjdhl-11

one gate type definitiori 1-10

shared pin definition11-12
package library

adding 11-5

rearranging the search ordérl -7
PADS

footprint mapping file (pads.ypkP-4

input file (.pad) 2-4

package mapping file (pads.ymp)4
pads
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setting clearance valugs-19
pads.ymp file 2-4
pads.ypk file 2-4
padstack

assigning default properties-12

changing assignment3-19, 10-26

creating a new definitigre-11

default library (.psl)9-7

defining

drill parameters9-14
mask properties9-15

deleting definitions9-18

editing definitions 9-17

exporting 9-9

library definitions 9-5

loading libraries 9-8

styles 1-29

suggested naming conventiofs11
paired layers3-33

creating 3-39,.5-6

deleting 3-40,_5-7
Pan-New Center commant-19
panning 1-19

to a new centerpoinfl-19

using autopanl-20

with the scrollbar1-19
PasteMaskBottom laye8-30
PasteMaskTop layeB-30
pasting

components4-19

trace segment$8-12
PCBoards

starting stand-alone. See Layout Editor
photoplot

outputting a job14-15

setting up the formafl4-21
physical connectiongl-4
pin arrays

automatic positioningl0-15

interactive positioningl0-14
pins 6-16

changing padstack assignmerit6-26

checking for unroutedL3-10
disconnecting4-22, 8-16
drawing, in a radial patteyd.0-17
drawing, individually 10-13

Placement Center checkbd7

plane layer
changing the coverage percentagel4
coverage limits5-13
creating 5-13

plated holes3-24

polyline, drawing 3-11

positioning
reference designator templafé-25
Type_Name templaté 0-25

print method 14-13

printing
a footprint 10-35
job definitions 14-12

properties
areafill, 5-10
areafill Fill and Island, settindL3-6
assigning default, padstac®-12
editing, layer 3-37,.5-4
layer, 3-32

Protect check bgx3-36,_5-4

R

radial pins 10-17
rats 4-3
managing 4-8
optimizing 4-8
ratsnest4-3
display, changing4-9
Ratsnest layei3-32
Ratsnet Display command-9
reading the route file
automatically 7-8
interactively 7-9
rectangle, drawing3-12
rect-coord & deltas, drawing-15
rect-coord, drawing3-15
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rect-corner & deltas, drawin@-16
Redraw commandL-21
redrawing
setting options1-21
the display 1-21
REFDES text display, editind. 3-4
reference designator
moving objects4-14
positioning the templatel 0-25
reannotating13-3
stylg 10-23
Remove Non-Functional Pads on Inner Layers check box
9-15
removing
a footprint from a library10-34
spokes automaticallys-24
reorienting
objects while draggingd-12
static objects4-12
report
Aperture Information14-36
Attributes 14-39
Bill of Materials, running 14-34
Component Locationsl4-35
DRC Errors 14-39
Footprint Statistics14-39
generating14-32
Hole-Drill Schedule14-36
Statistics 14-40
Unrouted Nets14-39
repositioning User-Defined layers-38,_5-5
resistors and capacitors
Bill of Materials, user-defined properties4-33
rotating objects
while dragging 4-13
while static 4-12
route file
reading automatically’-8
reading interactively7-9
routing
bias 3-36,.5-4
traces interactively6-5
rubberbanding8-7
rules
design, verifying 13-11
electrical 5-16
examining DRC errorsl 3-13
running
a Bill of Materials report14-34

DRC automatically. See On-Line DRC

DRC Batch 13-12
DRC interactively. See Batch DRC
DRC On-Line 13-11

S

Schematics, input (.nlf file-4
scrollbar movement, changing-19
scrollbar, panningl-19
search order
rearranging, footprint libraryl0-7
rearranging, package librar§1-7
segments
copying 8-11
cutting 8-11
deleting 8-13
pasting 8-12
routing interactively 6-5
setting clearance values-18
Select, Smart functigrb-12, 8-6
selecting objects
auto-extend1-15
extending an existing selectich-15
Find command1-17
groups 1-14
single 1-14
selection filter 1-15
Setup command
footprint library, 10-5
package libraryl1-5
padstack library9-7
severity markersl-34
shared pin package definitignk1-12
shortcut keysA-1
signal keepin3-25
signal layers3-28
creating a via while routing>-6
SilkBottom layer 3-31
SilkTop layer 3-30
Smart
Move, 6-13, 8-8
Select 6-12,_8-6
Snap 6-8,8-2
SMT components
flipping while dragging4-12
flipping while static 4-12
SMT considerations, areafilb-19
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SMTAssyDrwBottom layer3-31
SMTAssyDrwTop layer3-29
Snap check bgx3-7
shap grid, turning qr3-7,_10-11
Snap, Smart functiorb-8,_8-2
snap-to-pin, thresho)d-10, 8-4
SolderMaskBottom layei3-31
SolderMaskTop3-30
SolderMaskTop layei3-30
specifying 5-9
split power and ground areafill§-19
spoke removal6-24
spokes. See thermal relief
Statistics report (.stal4-40
status barl-11
styles
Configure/Styles comman@&-4
line and arc
defining or modifying 1-24
deleting 1-25
padstacks1-29
setting 3-4
text
defining or modifying 1-25
deleting 1-26
trace
defining or modifying 1-27
deleting 1-29
styles toolbar drop-down lisi-10

T

tag assignments, laye3-29
TCode 14-24
test points6-18,_9-15
setting 13-8
text objects, adding3-17
text styles, defining or modifying3-4
thermal relief 5-13
threshold, snap-to-pji6-10, 8-4
through-hole via6-16
tool
assignmentsl4-25
tool codes 14-24
tool definitions
creating automaticallyl4-25

creating interactivelyl4-27
deleting 14-29
exporting 14-29
importing, 14-30
modifying, 14-29
toolbar, 1-8
Top layer 3-30
trace placement mode
Any Angle, 6-7
Ortho/45 6-7
Orthogonal 6-7
traces
attribute, SEG_CLEARANCES-6
attribute, SEG_PROTECTE®-6
attribute, SEG_WIDTHG6-6
copying 8-11
cutting 8-11
deleting 8-13
pasting 8-12
routing interactively 6-5
setting clearance valugs-18
tutorials B-1
Type_Name
positioning the template 0-25
style 10-23
text display, editing13-4
types of layers3-28

U

unit of measure, setting-3._10-10
unplated holes3-24
unrouted nets and pin3-10
Unrouted Nets report (.u¢rl3-10,.14-39
updating

already placed footprintd 0-37

existing job definition 14-9
User-Defined layer3-29

creating 3-35,5-2

deleting 3-38,5-6

limit, 3-29

repositioning 3-38,_5-5
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V
via

blind, 6-16

deleting 8-13

through-hole 6-16
VIA_ PADSTACK attribute 6-18
VIA_PROTECTED attribute6-18
VIA_TESTPOINT attribute 6-18
View

Area commandl1-20

Fit command1-21

In command1-20

Out commandl1-21

Previous command.-21
viewing error message$-33
views, changingl-19
voids

drawing 6-20

editing boundaries5-20

W

work areal-11
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