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Introducing ACCEL EDA

Thank you for taking the time to review this evaluation of
ACCEL EDA, the premier schematic entry and printed circuit
board design system for the professional designer. This guide is
intended for designers having any level of Electronic Design
Automation (EDA) tool experience; from the novice to the
experienced user.

As a second generation Microdéfivindows™ product line,
ACCEL EDA is well-founded in a comprehensive specification
based on years of research, field testing, and customer input.
With roots in the popular P-CAD and Tango products, ACCEL
EDA provides versatility and extensive functionality in a logical,
easy-to-use manner. We think you'll be pleased with the results.

In this Guide we've highlighted the user interface, basic editing
commands, and some advanced design features. Should you
wish to explore further, check the on-line help with hypertext
cross-references and search facility.

The bottom line for measuring the worth of electronic design
tools is whether they enable you to create quality designs in less
time -- in other words, do they make ymore productive

We're confident ACCEL EDA does the job. And by testing the
software in this evaluation package, you can judge for yourself.
So without further commercial interruption, here's ACCEL EDA.
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The ACCEL EDA system

ACCEL EDA for Windows is a complete printed circuit board
design tool suite with the following components:

* ACCEL Schematic: ACCEL Schematic is an advanced
schematic-entry program. It seamlessly interfaces ACCEL
EDA’s PCB applications, sharing component libraries,
passing net and component data forward, and receiving ECO
data back from the PCB layout program.

e ACCEL P-CAD PCB: ACCEL P-CAD PCB is the design
editor within which components are placed, connections are
made, routing is completed, design rule checking is
performed, and artwork and CAM files are generated.
Includes a built-in maze autorouter, QuickRoute, and an
interactive shape-based routing tool, InterRoute.

e ACCEL PRO Route: ACCEL PRO Route is an optional,
high-completion, rip-up and reconstruct autorouting engine
that operates seamlessly from within ACCEL P-CAD PCB.

e ACCEL Library Manager: ACCEL Library Manager is
used to manage the symbolic, physical, and electrical data of
ACCEL EDA's integrated components. It is supplied with
ACCEL Schematic and ACCEL P-CAD PCB.

In addition,ACCEL Tango PCB is the reduced-function

version of ACCEL P-CAD PCB, available to address the needs
of 80% of all designers. Built with the same user-friendly,
interface described in this guide, it is priced to be an exceptional
value. ACCEL PRO Route 2/4is a reduced-priced version of
ACCEL PRO Route for designs with up to 4 signal layers and
4000 pins, or those having only 2 signal layers (no pin limit).

ACCEL also offers high-en8PECCTRA autorouters, the
CAM350 Family of CAM tools, an interface Miewlogic
engineering tools, floating network licenses, an application
programming interface (API), and several translators to meet
your special needs for designing today’s PC boards.

Together, ACCEL EDA applications provide the flexibility and
power needed to meet your most challenging design
requirements.
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From concept through finished board, ACCEL EDA offers
a complete solution for your design needs:

Idea
J

Conceptual Design
o ACCEL Schematic

0 Viewlogic Workview Office

l

Prototyping

o ACCEL P-CAD PCB
o ACCEL Tango PCB
0O Interfaces for analysis and simulation programs including Spice and Viewlogic Sim.
0 DBX programs for place and route feasiblity, custom reports, database browsing, ...

J

PCB Layout

o ACCEL P-CAD PCB

o ACCEL Tango PCB

o ACCEL PRO Route and PRO Route 2/4
o CCTSPECCTRA routers —
o Interfaces for EMC/signal integrity tools incl. HyperLynx, UniCAD, Quantic, MicroSim
o Interface to BetaSoft thermal analysis

o DBX programs for signal analysis, pattern wizard, pad style swap, custom reports, ...

Manufacturing and Test

0 ACCEL PCB programs for Gerber, drill, pick and place, assembly Fab
o ACT's CAM350 Family

0 DBX programs for drill table, test point locator, annular ring check, ...

J

Finished Design
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Evaluation version limitations

The software included with this evaluation package is the real
thing with these exceptions:

« Design work cannot be saved or copied to a file.

« You can only generate output (specifically prints,
plots, photoplots, schematic netlists, and DXF) for files
that have not been edited with the eval version.

- Database exchange (DBX) functions are disabled.
« Cut and copy functions are disabled.

e For routing, ACCEL PRO Route checkpointing is
disabled and you cannot save the output or restart that
router. You cannot edit or save SPECCTRA Do-Files
or start the SPECCTRA autorouter.

e A subset of library components is distributed and some
sample files are missing. Additional files can be
accessed by calling either of our bulletin board systems
at 619 554-1018 or 408 271-1413 and downloading
PRODEMOS.ZIP. Settings are automatically detected.

» The eval is unsecured and may be freely copied.
Otherwise, you have access to the functionality in the full

ACCEL EDA package. We encourage you to try out as many
features as time permits.

Using this guide

This guide leads you through installation and evaluation of the
ACCEL EDA product line including schematic, PCB, and
routing applications. Most of you will benefit by going through
the entire document in order. However, if you are interested in
reviewing only one or two of these products, or already own
ACCEL EDA, you can save time by referring to the relevant
sections:
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If you're not already an ACCEL EDA user, you'll want to go
through Sections 2 and 3 to learn the fundamentals of the
ACCEL EDA family of products. We've kept the user interface
information generic so either ACCEL Schematic or ACCEL
P-CAD PCB can be used to follow along. ACCEL EDA users
can bypass these sections; the basics don't have to be relearned
because the interfaces are so similar!

Following the basics, Sections 4, 5, and 6 focus on Schematic
entry, PCB design, and autorout|ng, respectively. You can head
directly to the sections that pertain to your interests and skip the
others._Linking the Pieces is covered in Section 7 and is of
interest to both Schematic and PCB designers.

The final sectionTaking the Next Stes for everyone. It
concludes the evaluation and directs you toward the next step.

Let's get started!
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SECTION 1

Installation and Setup

This section covers the required hardware and software necessary
for installation, and shows you how to install the ACCEL EDA
programs.

We assume you are already familiar with the basic layout and
operations of Windows.

System requirements

Be sure that your PC (or compatible) and its software conform to
the following ACCEL EDA requirements and recommendations.

» A 486 or later processor running at least at a 33 MHz clock
speed is required; 66 MHz or more is recommended.

* Microsoft Windows V3.x, Windows 95, or Windows NT
operating system.

» 8 MB of RAM is required, 16 MB or more is recommended
(16 MB is required for autorouting).

e CD-ROM drive.

» A hard disk is required. Space used depends on programs
installed and is indicated during the installation procedure.

* A Microsoft (or compatible) mouse is required.

* A VGA (or better) graphics card is required. Color is
recommended.

» share.exenust be loaded to run the Library Manager under
Windows 3.x. See your Windows manual for information
on installing it from within youautoexec.batile.

ACCEL EDA Evaluation Guide Section 1 - Installation and Setup 7



Installing ACCEL EDA

Using the eval
as a second
print/plot station

Note to ACCEL EDA
users

1. Start Windows and display the Program Manager utility.
2. Insert the ACCEL EDA evaluation CD into your disk drive.

3. From the Program Manager in Windows 3.x or NT, select
Run from the File menu to display the Run dialog box
or
if you are using Windows 95, choose the Run command
after selecting the Start button.

4. In the edit box, type
d:\setup
whered: represents your CD drive letter. CliGiK. The
ACCEL EDA installation utility will begin. Just follow the
on-screen instructions.

New users should at least install ACCEL Schematic or ACCEL
P-CAD PCB since either can be used to learn the program
fundamentals presented in Sections 3 and 4. ACCEL Schematic,
ACCEL P-CAD PCB, or the Library Manager may be installed
alone or in any combination. However, because autorouting is
invoked as a PCB command, you must install both ACCEL
P-CAD PCB and ACCEL PRO Route to evaluate the autorouter.

The ACCEL EDA eval can be used as a second, unkeyed print or
plot station to complement your full copy of ACCEL EDA. Just
load any design saved in the full version and generate the desired
output. Note however, that the eval’s output functions become
disabled if any edits are made to the design using the eval.

If you are already an ACCEL EDA user and are installing this
software to evaluate another application or to use it as a second
output station, be sure to install the eval in a directory other than
where your full copy of ACCEL EDA resides. Otherwise, the
installation will overwrite your production copy of the program.
By default, the evaluation is installed in a separate directory.

If you own ACCEL P-CAD PCB and want to evaluate the
autorouter, you must install the evaluation versions of both
applications. The eval version of ACCEL PRO Route moli
operate with the full version of ACCEL P-CAD PCB.
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SECTION 2

ACCEL EDA Basics

In this section, we'll introduce you to ACCEL EDA’s user

interface and some of the options for customizing the program
for your own use. The ACCEL Schematic and PCB interfaces
are so similar that you may use either program to follow along.

The ACCEL EDA interface

After starting ACCEL Schematic or ACCEL P-CAD PCB you'll
notice that the screen shows a combination of standard Windows
features together with unique ACCEL EDA features. You'll find
application-specific differences between ACCEL Schematic and
ACCEL P-CAD PCB (like the tools offered in the Toolbar), but
the screens are otherwise the same.

= A P-CAD PCB A DEMOVMODFAXD.PCB M =
=| File Edit Yiew Place Route Options Library Utils Macro Window Help

DeEE] =er] oY @ b5
T @ o\ VAR &€ QL Al Fik

L3

8

+
+ +
mck <Lefty to single Select, <Shiftz <Left> for multiple, or drag for block select.
130750 31150 |[abs ][50 | (2] Mlfrer !EWU.UmiI #|| Net DGND selectad.

Menu bar  To activate a menu command, click on the menu title or press the
Alt key in combination with the underlined letter of the title (e.qg.,
Alt+F to display the File menu). When the menu is displayed,
click on the menu item or press the underlined key to enable a
command. The PCB menu is shown below; the Schematic menu
includes the Rewire command instead of Route.

|| File Edit Yiew Place Route Options Library Utils Macro Window Help |
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Command The Command Toolbar consists of graphical buttons displayed
Toolbar just below the menu bar or on either side of the screen, according
to a setting in the Options Preferences command. These provide
direct access to menu commands and other system functions.
The Schematic and PCB Command Toolbars follow. See your
ACCEL Schematic and ACCEL P-CAD PCB Quick Reference
Guides for more details.

] DewE =] LUF mxf =
] D=Es smao] JuN o] W

The buttons correspond to the following actions:

.i Edit Select E Rewire Manual (Sch)

.E File New E Utils Rename Net (Sch)

2 File Open @ Edit Measure

E File Save 3 View Zoom Window

s o=

k=l File Print k=d Utils Record ECOs

i Edit Cut ﬁ Route Miter (PCB)

ooy I

= Edit Copy o Route Manual (PCB)

E Edit Paste E Route Interactive (PCB)
K7}

S== Edit Undo

Placement The Placement Toolbar provides shortcut access to ACCEL
Toolbar EDA's placement commands. Using the Options Preferences
command, you can locate this Toolbar vertically on the left or
right of your display or horizontally below the Command
Toolbar. The Schematic and PCB Placement Toolbars follow:

ﬂ*’I:J%E*-\‘\K]EA*@hF}Z
0 @ e \NNARHZ QLA Fl-]
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See your ACCEL Schematic and ACCEL P-CAD PCB Quick
Reference Guides for more details. The buttons correspond to
the placement of the following items:

21 part (sch) T Field
E Wire (Sch) > IEEE Symbol (Sch)
i Bus (Sch) & Component (PCB)
g Port (Sch) ﬂ Connection (PCB)
—|  Pin(Sch) @ pad (PCB)

N Line e, Via (PCB)

A Arc E Copper Pour (PCB)
ﬂ Polygon Cutout (PCB)

X Reference Point e Keepout (PCB)

A Text I'q Split Plane (PCB)
@ Attribute E‘ Dimension (PCB)

The Prompt line lies below the work area and scroll bar,
extending the width of the ACCEL EDA display. When there is
no prompt, the area is empty.

Prompt line

-
Press and Helease {Left> or {Space><{Space> to place component.

Status line  The Status line features are as follows, from left to right:

« X and Y coordinate edit boxes
» grid toggle button, edit box, and select button
» default macro record button

» schematic sheet or PCB layer combo box, select button,
color block (click it to quickly access the Options Sheet or
Options Layer dialog box), and scroll buttons

ACCEL EDA Evaluation Guide Section 2 - ACCEL EDA Basics 11



* line width edit box and select button
e Status line information area

26500 |a07E0

[[2<][50 12 [ BIE oni | [$][Toteliengizesa |

Keyboard
basics

Loading a file

A new X and Y coordinate, grid, and line width can be set by
typing into the corresponding edit boxes. This is a speedy way to
get to an exact location or create a new grid or line width.

ACCEL EDA also supports keyboard operations, including
shortcut keys, to speed editing for those leery of electronic
rodents. The ACCEL EDA keyboard shortcuts are listed on the
Quick Reference Guides provided with this evaluation. You can
also place objects using only the keyboard. The following are
keyboard equivalents of actions, otherwise performed with the
mouse:

Access the menu: Prea# and the underlined letter
shown on the menu bar

Execute a command: Choose the underlined letter for
the command

Dialog box operations: Press tiheb key to cycle through

dialog controlsarrow keys to
move within a control; and the
spacebar to make a selection

Move cursor 1 grid point: Press theow keys

Move cursor 10 grid points:  Press thg/+arrow keys

Mouse down (click): Presspacebar once

Mouse down and up: Presgacebar twice
(click and release)

Terminate a command: PreSsc

12

Like most Windows applications, the File New command starts a
new design and File Open is for loading an existing file. You can
also read Tango-Schematic and Tango-PCB PLUS designs
directly into ACCEL EDA once your DOS libraries are translated
using the Library Manager's Library Translate command.
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drag and drop
file loading

working with
PDIF files

As an alternative to File Open, save time withdteg and drop
method of loading a file. Using Windows File Manager, click on
the filename icon of a design file in the eval's Demo subdirectory
(e.g.,c:\acceval\demo\digdemo.sch for Schematic, or
c:\acceval\demo\accsampl.pcb for PCB), drag it into the
ACCEL EDA window, and release to drop it. The design file

will open. This handy method works to open design fileSH.

or .PCB), library files (LIB), and netlist files NET).

P-CAD binary or PDIF files can be imported using the File Open
and File PDIF In commands respectively. For more details see

|Appendix A, Using P-CAD Files.

Multiple document interface (MDI)

MDI lets you view multiple
designs at the same time -
cut/copy/paste between
them for fast editing

(retail version only)

ACCEL EDA has a built-in Multiple Document Interface (MDI)

capability for maximum flexibility in viewing your designs.

1. Open an additional file. To open a new view of the current
file, choose the Window New Window command. Notice
that all of your open windows are listed at the bottom of the
Windows pull-down menu. You can set any window to be
the current window by choosing it from this list.

2. Cascade the open windows by using Window Cascade. Use
the standard Windows interface to move, resize, minimize,
maximize, close, or make any of them current.

3. Next run Window Tile to set up for viewing the windows.

AOCFL PACA LB
Fia fel sow (Ses Swas T B e

fl DeEe dnme oS my

I:!_-l_-_un 8 b - L W Sl 1 B WD
A, - = i

— .
] I ﬁ] 0 Lh| e BT uind
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Zoom commands

Zoomingcomes in handy while placing components, routing
connections, or otherwise working close-up on your design.
ACCEL EDA offers several options for controlling how much of
the design you see and what parts are visible.

(View) Zoom Move the cursor to any area on the sample board that interests
In/Out You and choose the View Zoom In and View Zoom Out
commands from the menu, or pressphe (+) key to zoom in
and theminus (-) key to zoom out. Thoom Factor value in
the Options Configure dialog determines how much the display is
changed. Use Options Configure to modify this value and try
zooming again.

(View) Zoom With the Zoom Window command, you can zoom in on any area
Window ©" the workspace you choose. Invoke Zoom Window wittzthe
key, the Toolbar zoom button, or the View Zoom Window menu
command. Click and drag the cursor to define a viewing
window. Release the button and the window you designated will
fill the workspace.

other View You may want to experiment with a number of the other options
options available on the View menu, such as View Center ¢they)

and View Extent. These will respectively center the cursor
location and cause the display to encompass all items in the
workspace. You can pan across the workspace by repeatedly
moving the cursor and pressigy When usingrrow keys, the
screen automatically pans when moving your cursor to the
screen's edge. The screen is shifted byAtitepan (% Display)
amount set in Options Configure. Toggle between the last two
"views" of the design by using the View Last command. And,
the entire workspace becomes visible with View All.

Customized shortcut keys

Choose the Options Preferences command and take a look at how
much control you have over configuring your keyboard shortcuts.
Keys, including those you just used for zooming, can be assigned
to menu commands, many special actions, and macros. ACCEL
EDA ships with default settings which can be modified to match
your preferences. We'll assign the Redraw command to a
function key. Here’s how:

14 ACCEL EDA Evaluation Guide Section 2 - ACCEL EDA Basics



With theMenu commandsradio button selected, choose View
Redraw from the combo box on the left. Click in Bress a
Shortcut Key box and press thel key on the keyboard. A
message displayed below the shortcut box indicates the key is
already assignedCurrent Binding: Help ContentsAssigningF1

to Redraw would delete the current assignment. Instead,fg#ess
(which has no other assignment) and clickAlssign button to

bind F3 to the command

Preferences are saved in a key file that can be recalled at any time
by pressing th&ey File button and entering the file name. This
allows settings to be shared or carried to other machines.

Complete Imperial and metric support

ACCEL EDA supports both metric and Imperial units, and
accurate conversion between them. To set your global design
units or change them at any time, choose Options Configure and
select mils, millimeters, or (in Schematic only) inches in the
Units box. Click on themils andmm buttons, and notice how

the size of the workspace is automatically converted.

ACCEL EDA intelligently handles units of measure. All data
throughout the system is presented in the chosen global units, and
any data you input is assumed to be in those design units.
However, you can always override the units by appending a

suffix (with no space) to the valueym for millimeters,mil for

mils, in for inches. For example, if your design units are
millimeters, you might specifg00mil in a dialog box. This

value would be converted to 2.54 millimeters and then displayed
in the box.

measure- To measure distances in your design, choose Edit Measure from
ment tool the menu or click on the Toolbar button. Click on the starting
point and as you move the cursor, the x, y, and total distances are
@ provided on the Status line.

ACCEL EDA's 32-bit database precision assures absolute
accuracy whether using Imperial or metric units.

ACCEL EDA Evaluation Guide Section 2 - ACCEL EDA Basics 15



Styles

styles are applied to any
number of similar objects

using styles simplifies
global editing

Setting grids

The concept of using styles in software is not unique, but it does
require some explanation. siyle,as defined for use in ACCEL
EDA, is a named combination of settings that define the
properties of a specific object. Let's use an analogy.

For dairy farmers, the Holstein Friesistyle of cow is white with
black spots and a prolific producer of medium-fat milk.
Guernseys, on the other hand, are brown and white, and produce
very rich milk in lesser quantities. Tkgyledescribes the
characteristic properties of the cow. If a farmer wants to
introduce Brown Swiss cows into the herd, a new style (“Brown
Swiss”) is needed to describe all of the cows owned by the
farmer. Many individual cows are described by a single style.

Likewise, ACCEL EDA uses styles for text, pads, and vias. You
create a named style the first time you need a particular
combination of properties. After the style is created, it becomes
available to apply to any number of similar objects.

For text, the properties include height, thickness, and font. Pad
and via styles define the shape and size of pads on each layer,
drill hole information, and data about the plane swell.

When creating a new item, tiarrentstyle is used to define the
item’s properties. Once placed, an object can be modified to
have a different style. For your convenience, default styles are
provided and used unless a different one is set to be current.

Except for pre-defined styles, styles themselves can be redefined.
This powerful feature must be used with caution. Changing a
style’s properties affects each object using the style!

Styles are created, modified, deleted, and set current in the
Options (Text/ Pad/ Via) Style commands. You'll get a chance
to use pad and via styles inthe PCB Design Session.

16

Whether you are running ACCEL Schematic, PCB, or Route,
correct grid spacing is important for placing objects in your
design.

Use the Options Grids command to set the current grid for your
particular requirements; perhaps 2.54 mm spacing for easy

ACCEL EDA Evaluation Guide Section 2 - ACCEL EDA Basics



alignment of your metric Schematic symbols, or 50 mils for
placing your surface mount PCB components, as follows:

To set a new current grid, chooSksolute Mode, then select a
grid from theGrids list and clickOK. If the desired spacing is
not shown, type a new value in t@eid Spacing box and click
Add. The Status line reflects the change.

You can also set or change the settings for relative grid mode.
Whereas the absolute grid origin is always the bottom left hand
corner of the workspace, the relative grid origin can be located
anywhere. A relative grid is particularly useful for locating
objects in relation to a datum point.

We've already mentioned you can also toggle the grid mode and
select or add a new grid spacing directly from the Status line.
Although direct access will probably become your preferred
method of grid selection, the Options Grids command dialog box
includes some additional features.

select relative or absolute Options Grids

grids for placement and

N ’ ¢ Grid Spacing: Aizible Grid Style—————————
routing with the Options Add ® Dotted
Grids command X Visible =
Delete I O Hatched
Frelative Grid Origir Made

i IW ) &hsolute

@ Relative
Ne IU.DmiI e
R gy | o<1

Cancel

Notice you can also control the grid visibility and style, delete a
grid, and define the relative origin from within the dialog.

Component libraries

In ACCEL EDA, a component is a collection of data including
electrical information (e.g., pin designator, pin name, swap-
ability), a symbol for use in Schematic, and a pattern for use in
PCB. The ACCEL Library Manager manages and integrates
component data for use by both Schematic and PCB.
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Thousands of components are organized into libraries and
shipped with the software. As described in Section 7 of this
guide, you can also create your own custom components.

We won't go into detail on this now, other than to say that parts
in Schematic and components in PCB are placed from libraries,
and libraries must be opened prior to placement.

section In this section we have shown you:

review .

The ACCEL EDA user interface, including a tour of the
screen, menus, and keyboard operations.

How to load files.

How to display multiple views of multiple designs.
The various zoom options for viewing the workspace.
How to customize your keyboard for taking shortcuts.
How to mix Imperial and metric data.

How styles are used.

How to set up grids.

Component libraries.

We'll now move on to cover the basics of placing, selecting,
moving, changing, and deleting objects in a design.

18
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SECTION 3

Placing, Selecting, and Editing Objects

This section introduces you to the ease of placing, selecting,
moving, and modifying objects in ACCEL EDA.

why it's so ACCEL EDA was designed with your efficiency in mind. You
easy to use can place objects directly from the Toolbar without extra key
strokes or mouse clicks. Then, when you need to move, edit, or
delete any combination of objects, select them and do it!

Pop-up menus, keyboard shortcuts, context sensitive editing, and
the editable Status line all contribute to letting you concentrate on
your work without wasting time weaving through commands.

Placing objects in ACCEL EDA

Placecommands allow you to either draw new objects or place
already created objects, such as components, into your design.

The items that can be placed in your design are those listed in the
Place menu. Objects common to Schematic and PCBrage

Arc, Polygon, Text, Attribute, andField. In ACCEL Schematic

you can also placeRart, Wire, Bus, Port, Pin, Ref Point and

IEEE Symbol; and using ACCEL P-CAD PCB you can place a
Component, Connection, Pad Via, Point, Copper Pour,

Cutout, Keepout, Split Plane,andDimension

All objects can also be placed using the Placement Toolbar.
Icons are in the same order as listed in the Place menu. Toolbar
visibility is controlled with the View Placement Toolbar
command. Choose tH®olbars tab within the Options
Preferences dialog box to display the Toolbar along the top or
either side of your design.
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options during  During placement, certain actions are available depending on the
placement  type of object being placed. These include zooming, moving,
rotating, and flipping objects (e.g., text, parts, pins, pads, ports,
components)unwindingsegmented objects (e.g., polygons,
lines, copper pours, split planes, wires, buses, manual routes),
and changing the center point of an arc before placement is final.

undo There's no need to worry if you goof during placement, or while
performing just about any other action for that matter, because
ACCEL EDA comes with Undo. Your last operation is undone
in a single step by selecting the Edit Undo command, clicking the

Undo saves the day!\ynqq Toolbar icon, or pressing thekey. It's that easy!

ACCEL EDA supports one level of undo. Placements, deletions,
and modifications can all be undone, and you can even undo an
undo. (Many other programs only suppandelete check specs
carefully!)

hands-on The following are some simple step-by-step exercises in placing
practice various objects, using some of the placement options. Since
ACCEL Schematic and ACCEL P-CAD PCB operate the same
way, you can use either application to practice.

If ACCEL EDA is not already running, start either ACCEL
Schematic or ACCEL P-CAD PCB by double clicking the
application's icon. Otherwise, use File New to start a new design.
In either case, maximize the window to fill the workspace. Zoom
in a bit and try the following placement exercises.

exercise #1:  Lines are non-electrical entities, used for creating board
placing lines ~ outlines, symbols and patterns, and annotating your designs.

AN 1. First create a new sheet or layer. Choose Options Sheet

—_— (Schematic) or Options Layer (PCB). Enter a new name
and, for PCB only, a new number, type, and bias. Then
chooseAdd. Notice your new entry is added to the list box.
Make it current by choosing tt@@urrent button orCurrent
Layer combo box, and then close the dialog.

Practice switching between existing sheets or layers using
the Select and Scroll buttons on the Status line.

2. To add lines, choose the Place Line command from the
Toolbar, menu, or keyboard and move the cursor into the
workspace. Click, drag, and release to draw the first
segment; repeat the action (or position and click) to draw
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change line settings
during placement

line length is dynamically
calculated and displayed
on the status line

orthogonal modes make
placing complex lines easy

unwind unwanted
line segments
during placement

exercise #2:
placing arcs
and circles

S

two or three more segments. Terminate line creation by
pressingesc or the right mouse button.

3. Use Options Current Line to change the default line width or
style. Alternately change the width by typing directly into
the width edit box on the Status line or choosing from the
Status line’s width combo box. Start your next line; just
click and drag in the workspace. Subsequent lines are
created with the new setting. The width can be changed
after any segment is placed, before terminating the line.

4. Watch the Status line information area (lower right corner of
the screen) as you draw line segments; the delta-X and -Y
measurements are given while you drag a segment, and the
total line length is given when you complete each segment.

5. ACCEL EDA supports several orthogonal modes. While
drawing a diagonal line segment (and before the left mouse
button is released), press théey to toggle through the
options. Once you get to the orthogonal shape you like,
press the= key to flip the line. In PCB, the arc is only
supported for manual routing, not for placing lines. Enable
and disable modes using the Options Configure command.

6. Before completing the line, press thaxkspace (unwind)
key €, and the previous segment disappears. Add or
unwind more segments, then complete the series of
segments with a right click. For practice, prgsmce to
undo the entire line, and again to bring it back.

Arcs are partial circles, and a circle is defined as a 360 degree
arc. Like lines, arcs are used for non-electrical purposes.

The Options Current Line command is used to establish the width
setting for arcs. You should also note that in PCB arcs differ
from current-carrying curved tracks which are created while
routing with the Route Manual tool.

Arcs are constructed counter-clockwise; an initial click (down),
drag, and release (up) define the start and end points of the arc.
A second click and drag allows you to move the center point,
effectively changing the arc's radius and sweep angle.

To create a full circle, the first click and release should be at the
same point (with no drag), along the X-axis of the desired circle.
The circle's center point is then defined by clicking a second time
and dragging the mouse horizontally.
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1. Choose the Place Arc Toolbar button or menu command.

2. Move the cursor to a grid point in your workspace. Click
and drag the mouse at a 45-degree angle towards the upper
right of the workspace, then release. The unfinished arc
should look likea in the diagram below. Press th&ey to
see how to flip the arc. Press it again to retur to

3. Click over the center point and drag it towards the upper left
to form a 90-degree corner as showh.inRelease and
notice that you have created a 90-degree arc¢like

c

4. Create a circle by clicking and releasing without dragging
the mouse. Click a second time and drag to the right and left
to see how the size of the circle changes.

exercise #3: Schematic part symbols and PCB component patterns are placed
placing parts and similarly, from an integrated library. ACCEL EDA's libraries
components contain information for both applications.

1. Choose the Library Setup command to open a library. Click
Add and selecDEMO.LIB from the eval's Demo
subdirectory, then close the dialog box by clickidig.

| 2. Choose Place Part (Schematic) or Place Component (PCB)
— from the Toolbar or menu. Click left in the workspace. A
ik dialog box lists available components or parts. Choose
Browseto view each item graphically (only displayed if a
symbol or pattern is defined for the component).

3. Scroll through and click on any name listed in the box.
Specify aRefDesif desired, and clickOK. Then click left in
the workspace angold down the mouse button.
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browse library parts prior
to placing them in
ACCEL Schematic

a single keystroke
rotates or flips

parts and components
during placement

exercise #4:
try placing some
other objects

Companent Mame:
[7aL5244

Alternate
® Normal
[
) IEEE

Mum Parts: 2

Part Murn: 1

RefDes: |12

Value:

Library: DEMO.LIE

Cancel

Symbal Name:
TPOPTEK_7_M
Fattern Marne:
DIP20

i}

4. While holding the button down, preRgo rotate the item 90
degrees counterclockwise. In the PCB Design Session
section you'll learn how to rotate to other angles. PF¥éss
flip the object and, finally, release the mouse to place it.

Each new click places another object of the same type and
orientation. It can be moved, rotated, and flipped as well.
The Status Line shows the RefDes being assigned. Press
before placing another object to increase the RefDes;
Shift+D to decrease it. In Schematiincreases the part
number on multi-part packageshift+P decreases it.

The Esc key or right button ends the placement of a
particular object. Click the left button again to display the
dialog, and select a different part or component to place.

Now let's try placing some of the remaining objects, briefly
described below. All are accessible from the Toolbar, Place
menu, or keyboard. Follow the Prompt line and remember to use
the Help command for more information. Also, recall thatRhe
andR keys will flip and rotate many objects during placement.

In PCB, objects can be rotated to 0.1 degree precision.

The following objects can be placed in both Schematic and PCB:

* TheRef Pointcommand in ACCEL Schematic is used for
placing reference points when you are creating new
symbols. Click the left mouse button, drag to the desired
location, and release to place the point.
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Point is the corresponding command in PCB. Use it to
place reference points, glue dots, and pick-and-place points
on new patterns as you create them.

A Polygonis a filled, multi-sided entity. Create one the
same way you created the multi-segment line. The polygon
is filled when theEsc or right mouse button is pressed.

Text is free text in a design. Click in the workspace to view
the dialog box for assigning text, orientation, and style.

An Attribute is an entity with an assigned value placed
globally or as part of a component, part, or net. To place a
global attribute, click in the workspace. Other attributes are
accessed through the Properties dialogs (double click a net,
part, or component). Select a category and pre-defined
attribute name from the list boxes or enter a new user-
defined name. Add a value or leave it blank to be entered
later. All attributes and their values can be set in the
schematic and transferred to the PCB via the netlist.

A Field is an item that is updated automatically by ACCEL
EDA. TheCurrent Date, Current Time, Number Of

Sheets Current Sheet, andFilenamefields are maintained

by ACCEL EDA. Values foAuthor, Date, Time,

Revision andTitle fields are taken from the File Design

Info command dialog box. Add a few of these fields, then
update the data using Design Info. Redraw the screen to see
the new values.

Several more objects can be placed in ACCEL Schematic:

A Busis an electrical item used to carry multiple signals. It
is placed like a line. When a wire is placed to start or end on
a bus, the net is automatically assigned to the bus and the
connection is graphically displayed with a bus entry.

A Wire is an electrical item that defines net connectivity.
Place wires like lines, starting and ending on pins, buses, or
other wires. Watch the Status line during placement.
Default net names are automatically assigned. We’ll show
you later how to reassign them. A junction is automatically
added when a wire starts or ends on another wire. Junction
size and the display of unconnected ends are controlled in
the Miscellaneousbox in Options Display.
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A Port identifies subnets of logically, but not physically,
connecting portions of a single net. Click in the workspace
to bring up the dialog for selecting net name and display
options. Then click and drag to locate the port on a wire.

A Pin is the part of a symbol used for connecting wires.
Use the Place Pin command to place pins during part
creation. Click in the workspace and choose the pin
characteristics. Click and drag to locate the pin.

An IEEE Symbol is placed by choosing this command and
clicking in the workspace.Adder, Amplifier , Astable,
Complex, Generator, Hysteresis andMultiplier symbols
are available. Symbol size is controlled within the dialog.

These objects are specific to ACCEL P-CAD PCB:

Place &ador Via freely on the board or as part of a library
component pattern. Set the desired style in Options Pad (or
Via) Style, then use Place Pad or Place Via. Click and drag,
then release, to locate the object in the workspace.

TheCopper Pour is a solid or hatch-filled polygon placed

on a signal layer, with user-defined backoff from all other
entities in the area. It can be attached to a net. Pours are
often used for shielding. (Wait to try this one, because we’ll
take a close look at it in the PCB Design Session.)

A Cutout is an area defined within a copper pour that is
void of copper. Itis placed just like a polygon.

TheKeepout (PCB and Routejefines a line or polygon
across which the autorouter will not route. The Options
Current Keepout dialog is the place you choose the type of
keepout and define it for one or all layers. Create keepouts
just as you create lines and polygons.

A Connectiondefines electrical connectivity between two
pads. Click on a component pad, drag to another pad in the
same net, and release. Nets can be defined in this way.

A Split Planedivides a power or ground plane to allow for
multiple net assignments. Splits are created as polygonal
areas. Details are provided in the PCB Design Session.

A Dimensionis added to annotate the design for
manufacturing. Choose this command and click on a line or
arc to be dimensioned. Point-to-point, baseline, diameter,
center, leader, radial, and angular dimensions are supported.
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Selecting objects for action

We're proud of ACCEL EDA's placement commands and the
options, functionality, and interface we provide for creating
designs. But it's the strength of ACCEL EDA's "select-edit"
methodology that really sets us apart and allows you to complete
designs in a more effective manner. When you're ready to move,
copy, modify, resize, delete, highlight, or otherwise operate on
any part of your design, you simply select objects and do it.

ACCEL EDA's select tool
is the most powerful
in the business

selection A variety of methods are offered to efficiently isolatectly
methods those items you wish to edit. Let's cover these before jumping to
the great things you can do with the selected items!

Choose the Select tool from the Toolbar or Edit menu, or by
pressing thes key. When an object is selected, its display
changes to the Selection color set in the Options Display dialog.

- thestatusline The Status line information area identifies selected items, either
identifies selected items  gpecifically (e.g., part #) or generally (e.g., # of items selected).

| Fart LU7:4 selected.

Zooming can be performed while you are selecting objects, just
like during placement. Try pressing tB€View Zoom

Window), C (View Zoom Center)y (View Zoom In), and

(View Zoom Out) keys to adjust your view during selection.

* single select. In Select mode, click over a single object to
select it. If items are collocated (on top of each other), click at
the same location to toggle through the items until the one you
want is highlighted.

In ACCEL P-CAD PCB, Select is layer-specific. If anitem is
on a specific layer, then that layer must be current to allow
selection. Change the current layer using the Status line layer
Select or Scroll buttons. Some items, such as through-hole
pads and components, exist on all layers.

it's simple to add to, and  « multiple select. Add items to the selection by holding down

delete from, a selection  the cyrf key and clicking on the additional items. Remove an
object from the selection by pressiagHclick on it a second
time. Use this in conjunction with other selection methods to
update the selection list at any time.
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sub-selection gives you e
editing access to the
individual parts of an item

control the type of
objects being selected

perform editing operations
on the items of your choice
with the

block selection filter

Add collocated items to a multiple selection by clicking at the
same location to toggle through items until the one you want
is added to the selection.
Note:
The Ctrl and Shift keys used to extend a selection or to sub-

select items can be reversed. Locate this option by selecting
the Mouse tab within the Options Preferences command.

sub-select. Select a portion of an item by holding down the
Shift key (see note above) and clicking on a sub-item. Try
selecting a component pad or pin, a net name, or RefDes.

block select. To select a block of items, click and drag to
create aelection boxo surround the desired objects.

Block selections are extremely powerful because of the
variety of ways you can include or exclude specific types of
objects in the selection. This filtering is controlled from the
Options Block Selection dialog. Add several text strings
using different text justifications and styles to your design.
We will select them using the filter.

Choose Options Block Selection. Checkboxes are available
for every object that can be placed. Clearing an object's
checkbox excludes that object type from being block selected.
Checking the box includes the object type.

~Layer

[E fc Aic,
[ Attibute

FF Corpenen

[ Connection

[ Cutout
[ Dimersion
[~ DRC Errors
[X Field
¥ Keepout
[E Line Line...
[E Pad Pad
[ Plane Flane... Layer Sets:
IX Falygon Signal Lapers :I
[ Bef Paint
[ Glue Dot
[ Pick/Place Select Mode—————
[ERTexd @ Isids Block
b ' Dutside Black
) Touching Block

| ik I | Cancel I

Try selecting all text on your current Schematic sheet or PCB
design. Click theClear All button and then enable only the
Text checkbox. In PCB, clicket All to enable all layers;
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block selection looks for items only on enabled layers.
Choose th®utside Blockradio button then clicOK. Click

and drag to define a small selection box, making sure you
avoid all text. Practice choosing items inside a block, outside
a block, or touching a block.

be specific in your Selection of objects with an associated push button (e.g., arcs,

selection lines, text) can be more specifically defined. Try this for text.
Choose Options Block Selection again. This time toggle the
Text checkbox to be gray, which enables Tlext push
button. Click this push button. Set the Text Selection Mask
to match some text in your design, then block select only that
text. Try again by specifying different justifications or styles.
Remember to reset your block selection options before trying
to block select other objects!

a single command finds o  gelect net. Place a few wires or connections in your design
all ftems in & net and try selecting an entire net (use the Place add to add parts
or components, then again to add the wires or connections).
Select one item in the net, click right, and chd®skect Net
from the pop-up menu. The entire net will be selected.

* editnets. Use the Edit Nets command to select nets by their
name. Choose one or more net names from the list box and
then click theSelectbutton.

* select nets by node count.  To select nets with a given
number of nodes, choose the Edit Nets command from the
menu, or select a net and pick the command from the right
mouse pop-up menu. Enter the desivid: andMax: node
count, then press ti&et Net By Node Counpush button.

All nets with the correct number of nodes will be highlighted
in the list box. Press tHgelectbutton and these nets will be
selected (it will be grayed if no nets match the node count).

* select contiguous. (Schematic only) In the Schematic
Design Session we’ll show you how to create wires that are
not physically connected, but carry the same signal. This is
important for global nets such as power or clock lines. To
choose only the physically connected wires (i.e., a sub-net),
the Select Contiguousoption is available from the right
mouse pop-up menu when a wire is selected. We'll try this
out later.
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e selectall. Use Edit Select All to select all items on a
Schematic sheet or in a PCB design.

restart the selection list o geselect. Click on an empty area to deselect all items. You
by deselecting L .
are still in Select mode, but no objects are selected.

* deselectall. Use Edit Deselect All as an alternate way to
deselect all items.

Editing actions on selected objects

You are now ready to operate! Actions on selected objects can
include the following, but depend on the type of item selected:

* |delete

* | move

* | rotate and flip

* | resize

* | cut, copy, and paste

* | modify

* | obtain net information

* |duplicate in a matrix

« |align parts or components

* \move by reference designator

* move to layer (PCB only)

» explode or alter parts and components

* | cross probe between applications

Except for the last three items, we'll briefly examine each of these
operations here. Feel free to explore more on your own.

right-button s the The right mouse pop-up menu provides direct access to the most
shortcut to editing common commands performed on selected objects. The list is
selected items context sensitivaneaning the actions presented are appropriate
for, and apply to, the selected objects. Here’s the menu presented
when a part or component is selected and the right mouse button
is clicked.
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context sensitive popup
menus give direct access
to common commands

delete

move

ACCEL EDA Tip

rotate
and flip

resize

30

Properties...

Copy

Copy Matrix...

Cut

Delete

Explode

Highlight

Unhighlight

Highlight Attached Nets
Unhighlight Attached Nets
Align

Selection Point

Del

To delete selected objects, use the Edit Delete command, press
the Del key, or click the right mouse button to bring up the handy
pop-up menu, and select tBeleteoption.

After items are selected, move the objects by clicking within the
selection box and dragging to the new location, then releasing.
It's that easy... click, drag, and drop.

If you are concerned about the accuracy of moving items while
holding down the left mouse button (or if you just have a lazy
index finger), you can use the spacebar instead of the left mouse
button, as follows:

* one strokespacebar = mouse button down (for dragging)

* two strokesspacebar = mouse button dowend up (click
and release).

You can also use th@'t key to free your index finger. Press the
Alt key, click the left mouse button, and releasedhkey; you

can then move the object anywhere without having to keep the
mouse button depressed.

PressR to rotate your selection 90 degrees counterclockwise.
Connectivity of net items (e.g., wires, traces) is maintained. In
the PCB Design Session, you'll see how to rotate by 0.1 degree.
To flip your selection in the X direction (about the Y- axis), press
F. That makes flipping an object easier than tipping a cow, and a
whole lot safer!

Resize an object by picking one of its handles and dragging to
stretch the object. Handles are the squares displayed when
certain objects are selected singly.
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resize handles on an arc
make it easy to change the
sweep angle

For example, after selecting an arc, pick one of its endpoint resize
handles and drag it to change the sweep angle. To resize a
polygon, grab any vertex handle and move it to a new location.

cut, copy, For copying within the same design, you can use the shortcut
and paste copy drag-and-dropwhich is available in this eval. Select one or

more objects thewtrAclick left over the selection and drag to
where you want to place the copy. Release to fix the object(s) in
the new location.

easily copy part of one  Although this evaluation software does not support cutting from,
design into another  and pasting to, the Windows clipboard, this valuable feature is
available in the retail version of ACCEL EDA. ltis particularly
useful for copying from one design into another. Use the
Windows standard accelerator key@ri+X, Ctr+C, andCtrl+V)
or choose the commands from the Edit menu.

include pictures in your ~ Graphics are also cut or copied to the clipboard in bitmap form
design documentation  \njindows Metafile format) for pasting into other Windows
programs. This feature facilitates design documentation.

modify Once an object is selected, its properties are easily modified. The
properties changes allowed depend on the type of object selected.

What objects can be modifie@¥erything except points and
IEEE symbols.Double click any of these items andaject
Properties dialog is presented.

Alternately, select one or more objects, click the right mouse
button, and chooseroperties. If multiple items of the same
type are selected, all boxes with unmatched values will be left
blank or grayed in the Properties dialog. Enter updated
information in the dialog box and cliéBK. All of the selected
objects will uniformly take on the characteristics (e.g., values)
you specified.

modify line  The Line Properties dialog for Schematic is shown below. The
properties  line width, style and location can be modified. The PCB lines
dialog is similar, but without a style option.
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change the line width, wid St
style, and location in O Thick O sold
ACCEL Schematic @ Thin @1
O User @]
J100mi
~End Paint:
x: [51400 v: 152100
x: [a0300 v. [152100
Length:  3830.0
I ok l | Cancel I

modify arc The Arc Properties dialogs in Schematic and PCB are the same,
properties giving you pinpoint control over an arc’s radius, width, starting
and ending angles, and center point.

Center Poin

Badivs: [11857

% [113500 v, [134335
idth: 10,0
Stat Angle: ITEIEJdeg Iﬂ Start Pain

102300 Y. 13102

End Angle 47903 2] | Tangent Siope Anl: 253.9deg

End Paint

% 124098 v 131821
Tangant Slops gl 102 1dsg
[ a5k ] [ cace |

modify text From the Text Properties dialog try changing the text contents,
properties justification, and style of some placed text.

change text style, content | =70 A
or justification in the Text | [remeembons L
Properties dialog box & [m50 2. [s500
[ Fip Rotation:  0.0deg Justifieation——
O o0 0
oo o
® O O
TeuSle  [TH121w10 [#] [ Temsties |

modify part The Properties dialogs for Schematic parts and PCB components
and component allow you to update similar kinds of data. Try changing a
properties RefDes and notice that the display is automatically updated.
Additional options are discussed in the Schematic and PCB
Design Sessions.
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change characteristics
of a part with the
Part Properties dialog box

Symbol

Symbol Pins:

Campanent

Componznt Ping

Attributes

L

Ref Des —
[u2 {X EET - 157200

Walue

Tope e ™ Fiip Rotatior:  0.0deg

- o= Fttom TIF20

[X RefDes © Momal Gate Number: [

[E Value O Deborgan

X Tops Eim TemSule  PanSyls)

0K

[ canea |

modify pin  Pins can be changed in a variety of ways using ACCEL
properties  Schematic, as seen in the Pin Properties dialog.
Contro, ,U/n properﬁes Length Digpla Display Characteristic:
from a single dialog ) Sher (% Fin Hame Dutsie: None *
@® Normal % Fin Des Outside Edge: lee—E
8 :ong Inzide: lNDne—E
W Inside Edge: Clock,
Fin Mumber: 3 I i I | Cancel I

modify pad
and via properties

The property dialogs are similar for PCB pads and vias. Select a
new style or edit an existing one to modify these objects.

Pad Properties

Pad Net

change a pad style in the

Locatior
! 4 Met Name: D&
Pad Properties dialog box % [250 . Jazooo
Pad Hurber: |4
Taol Code: I™ Fip Fotation:  270.0deg
PadStle  [PERGIVEID A [1] 2] [ padstyes |
I iR I ‘ Cancel I

other changes  The visibility of net and bus names, and a port’s type and net
name are controlled from the Wire, Bus, and Port Properties
Schematic dialogs. Also, we'll create and modify a copper pour,

split plane, and dimension in the PCB Design Session.
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net
information

the Net Information box
tells all about a given net
in your PCB design

copy matrix

duplicate objects with
Edit Copy Matrix

duplication result

alignment

Display the net information of a net object (e.g., wire, via, trace)
by selecting it, clicking the right mouse button, and choohiety
Info from the pop-up menu. The data provided differs between
Schematic and PCB, but you access it the same way.

Net Information

Met name: A0

Length of gelected copper: 1025, Omil Pad count: 3
Tatal length of copper in net: 137 4mil Wia count: 3
Total connection length: 0. Ol Line count: 32
Tatal connection length [Manhattan]: 0. Ornil Arc count: 1]

Polygon count: 0

To quickly duplicate selected objects in the X and/or Y direction,
use the Copy Matrix command. This command is particularly
handy when creating new Schematic symbols or PCB patterns.

The following example shows how a 3 x 2 matrix of pads is
easily created when starting with a selection of just one pad. Pins
for a symbol can be duplicated in the same manner.

Edit Copy Matrix
MNumber of Columns: I 3
Calumn Spacing: |2DD | Ok l
Mumber of Rows: I 2 Cancel I

Fow Spacing: 200

c O O

O O O

With a single command, you can align placed components or
parts vertically, horizontally, to a grid, or to be equally spaced.
Select one or more items. Click the right mouse button and
choose th&election Pointoption from the pop-up menu. Press
the left mouse and drag to locate a point of alignment. Then
click right mouse again and chooSkgn. Set the desired

options. Practice using the different options. Alignment onto the
current grid can be done without choosing a selection point.
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move by ACCEL EDA comes with a speedy way to move a part or

RefDes component if you know the item’s reference designator. With the
Select Tool active, choose the Move by RefDes command from
the Edit menu. After picking the desired RefDes from the combo
box, the part or component is selected and placed at the cursor
location when you click the left mouse button. Recall you can
enter exact cursor coordinates on the Status line and flip or rotate
the item with the shortcut andR keys.

RefDes/Part: IU'I 0B E
[ iF: | | Cancel I

section In this section we have shown you how to:
review

Place various objects in your design.
* Select objects using a variety of techniques.

* Edit, move, modify, delete, copy, and perform other
operations on selected objects.

Now that you understand the basics of placing, selecting,
moving, deleting, copying, and changing objects within ACCEL
EDA, you are ready to design a simple Schematic or printed
circuit board on your own. In the next section, we'll show you
how to put it all together. You're well on your way to
sophisticated board designs with ACCEL EDA.
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SECTION 4

A Schematic Design Session

With basic ACCEL EDA concepts under your belt, you are how
ready to step through ACCEL Schematic to create a small
schematic design. Included in this design session, you will:

1. Set up your design preferences; workspace, display, title
block, and libraries.
2. Create a simple schematic with parts, wires, buses, and ports.

3. Learn to work with your design; traverse sheets, locate and
modify items, and obtain information.

4. Perform an electrical rules check.
5. Generate output; reports, netlist, and printed artwork.

Setting up your design

design After starting ACCEL Schematic, choose the Options Configure
: : command to set up your work area and operating options. For
Conﬁguratlon this design, an A-size drawing will be adequate. There's no need
to fret over the sheet size decision; at any time just return to
Options Configure and select another size. You can even change
to a smaller sheet if all the schematic items fit in the smaller area.

Click A in theWorkspace Sizebox. Notice thaVidth, Height,
and title file,A.TTL, are automatically assigned. Cligklectin
the Titles box to locate the file in the eval's Titles subdirectory
(e.g.,c:\accevalititles ). Enable thdisplay Title Sheet
checkbox to make the border visible.

Now is a good time to view the impact of switching units.
Toggle between mils, mms, and inches, watching\dth and
Height values change. ACCEL EDA's 32-bit database enables
accurate conversion of all data. Setlthmts to mils.
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set your configuration
options with the Options
Configure command

display
options

easily change colors
and display options

Options Configure

rWiorkspace Size Title Shest

Os CB OC OD OF C.TTL

Cat Caz Oa2 Oa1 Oap
- - - - - X Display Title Shest Femove I
@® User ‘it | 22000.0ril p

Unit
Height: |1?DDD.DmiI { @ ml  Clwom  Cinch ‘

rOrthogonal Maode: Met Increment ECO

X 90/90 Line-Li ECO Format

X e Increment Y alue 1 @E oma

X 45/90 Line-Line 0 Wasdls Format
rAutoS ave

En: AutoSave Time Interval [minutes) a0

X Purge Previous Backups Number of Backup Files: 3
File Yiewer: I notepad
Zoom Factar: 2.00 Autapan [% Display] 28 [X' DDE Hotlinks

I Ok I | Cancel I

Enable allOrthogonal Modes ECO Format, andDDE

Hotlinks, and set th&ile Viewer, Autopan (% Display), and

Zoom Factor values to your preference. Notice this is the
command used to set the AutoSave options in the retail product.
Click OK to exit.

Setting your display and color options is done with Options
Display. Choose this command from the menu or keyboard.

Options Display

rltern Color: Display Color Cursor Styl
Wi [ ] | Background | Il ® fnow
Part ] | 1 Giid € Small Cross
| Bw m || woed |m ® Lemplins
[ duncion | | [ Highlight 1 Miscellaneous
‘ Fin | Highlight 2 [" Drag by Dutline
‘ Line | Selection [ Draft Mode
Polygon | Tille | | ¥ Scrol Bars
Text | Wire Atlr M| | [ Lage Junctions
‘ Open End | Part Attr M| | ® Display Oper Ends
rBus Connection Mod
s 1 [ o« ]

| Cancel I

Defauiis

To modify the color for an item, click theem'spush button then
choose a basic color from the palette. You can similarly control
your background, highlight, grid, item selection, attribute, and
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title colors. Before leaving the Options Display dialog, choose
your preferred cursor style and bus connection mode, and enable
the Display Open Endsoption. ClickOK to set your selections.

title block  You can fill out your title block using fields. Fields reduce
and fields maintenance because each instance is updated automatically
when the field's data changes.

add TrueType fonts ~ Let’s create a new TrueType font style to use. Choosadte
to your design  push button in the Options Text Style command dialog box.
Type aStyle Nameand clickOK. Within the displayed Text
Style Properties dialog, choose ffreie Type Fontradio button,
and then thé&ont push button. Select afpnt with aSizeof 12
(points). Return to your design by clicki@K or Closeto exit
the dialogs. Make the new style current.

Now zoom in on the title block. Using the Place Field command
placeTitle, Revision Date, Author, Filename SheetNumber,
andNumber Of Sheetsfields into appropriate sections of the

title block. Values are filled in for fields known to ACCEL

EDA. Fields in braces (e.g., {Title}) have undefined values.

fields always contain | Title {Title}
current information

Size MNurnber Rev

A {Revision}
Dote  {Date} Orawn by {Author}
Filename  Untitled2 Sheet 1 of 1

status line magic  If you had trouble placing your fields accurately, the grid spacing
is probably set too large. Let’s switch to a finer grid. Instead of
using the Options Grids command, type a new spacing (e.g.,
25mil ) directly into the grid box on the Status line. With a
carriage return, the new grid value is made current. Select and
drag your fields to center them between the lines.

Let's define the remaining values. Choose File Design Info. Fill
in the text boxes, and clidRK. Now redraw your screen using
View Redraw and notice that the field values have been updated.
Before opening your libraries, change back to a 100 mil grid by
toggling the Grid Select button on the Status line. Use View All
to display the entire sheet.
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library setup ACCEL Schematic is shipped with libraries containing over

20,000 components and you can add to this count by creating
new ones. This evaluation comes with a small subset of
components in a single librafPEMO.LIB. You can use these,
create new components, or convert any P-CAD PDIF, Tango-
Schematic (DOS), Schema, or Schemax library to ACCEL EDA
format and use those components. For more information on
using P-CAD files with ACCEL EDA, see Appendix A.

To openDEMO.LIB, choose Library Setup and cligkld.

Locate the file in the eval's Demo subdirectory, then €lisk

You now have access to any component in that library. ACCEL
EDA allows multiple libraries to be opened at the same time,
facilitating component organization.

Creating a simple schematic

40

more status line magic

placing parts
=

browse library parts
prior to placing them

We'll start our schematic by creating a second sheet and then
showing you a few ways to place parts and make connections.

In preparation of needing a second sheet, create one by choosing
Options Sheets. Click the white box to the right of the current
sheet name on the Status line to access the dialog without going
through the menus. New sheets can be created any time during
the design. Enter a new sheet name and Alitk Leave

Sheetl as the current sheet and close the dialog.

Now, we're ready to place a few parts on the schematic. Choose
the Place Part icon, then click in the workspace. Choose the
Browsebutton to graphically view the available parts and make
sure you select the correct one.

Component Mame:
[7aL5244

Alternate

: el {RefDes}

C) IEEE

Mum Parts: 2

o

FefDes: (U122
EN—
Walug:

Part Mum:

Symbol Name:
TPOPTEK_7_M

Pattem Name:

DIP20
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Pick 74LS244 from theComponent Namelist or start typing in

the box and see how the list automatically scrolls to display parts
having the given prefix. Notiddum Parts is set to 2, indicating
two of these parts fit into one component package. CliKk

Click in the workspace and drag the ghosted part below and to
the left of the sheet's center, then release. Remember that your
Zoom Window £), Zoom In &), Zoom Out {), Zoom Center

(O), flip (F), and rotatek) shortcut keys can be activated to
control your display during placement.

The placed part was given a reference designator of UL:A. The
Info box on the Status line indicates the next available RefDes is
U1:B. Reference designators are assigned automatically and

distinguish the multiple parts in a single package. Parts labeled
U1:A and U1:B indicate they are two parts of the U1 component.

hotkeys let you change By default the next 74LS244 part placed in the design is given
the RefDes on the fly  the RefDes of U1:B. However, hotkeys are available to change it
before placement. PreBsand notice the part number on the
Status line is sequentially incrementeghift+P decrements the
number. Similarlyp increments the RefDes as#ift+D
decrements it. Preshift+D until the RefDes returns to U1:B.

multi-part components are . Now, click in the workspace again, drag, and release to locate the
numbered automatically - second 74LS244 to the right of the first. Click the right mouse
button or theESC key to complete the placement.

_drag and drop copy Make a copy of one of the parts using drag and drop. Br&ss
without extra keystrokes jnyoke the select tool, then select Ul:6tri+click left, drag to
place a copied part above the first two parts, and release. Notice
the copy is labeled U2:A, indicating it is the first part (A) of a
new component (U2).

toggle between sheets | et's place our next part on the second sheet. Toggle using the
using the status line  sheet Select or Scroll button on the Status line.

[sheet Bl

Use Place Part again, but this time chorsib4. Place it in the
left half of the sheet and terminate by clicking the right mouse
button. Note the reference designator is automatically set to U3.

Toggle back to Sheetl and place4aS138 to the right of U1:B.
Your design on Sheetl should now look something like this:
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ACCEL Schematic
automatically assigns
reference designators for
multi-part components

placing wires

[

sub-select the net name
to move it effortlessly

U
Ut:A u1-B s

o bl
;
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X
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ERN 19 elm =]

hal Hry & ¥4
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] A EEI ] vIirg gtz vE e
=] R =t o {ag Y4 -8 ——2iTon p—a

7418044 7415244 74L5138

Next we'll add a few connections. Choose the Place Wire tool
from the Toolbar. Start at U1:B, pin 9 and connect U4, pin 1. In
creating this connection, drag the wire diagonally and use the
andF keys to find the correct orthogonal mode and flip to the
desired orientation. Notice on the Status line the wire is given a
default name oNET00000. Finish your connection with a right
mouse click. Add more wires to connect the input data lines for
component U4: connect pin 7 of U1:B with pin 2 of U4, and pin
12 of U1:A with pin 3 of U4.

Now let's rename these nets to be clearly identified as data nets.
Select the Utils Rename Net command and click in the
workspace to bring up the Utils Rename Wire/Port dialog. Enter
DATA1las the net name and enablelttrement Name

checkbox. ClickOK. In turn, click a wire in each of the three
nets you just created. This will re-name theATAL, DATA2,
andDATA3. A right mouse click (0ESC) terminates renaming.

ACCEL EDA allows you to start or end a wire without a pin.
Choose the Place Wire icon again and place a wire starting at the
left side of the sheet and ending at pin 1 of UL:A. A square
should be displayed on the open end of the wire since we
previously enabled thRisplay Open Endsoption in Options
Display. We could rename the net, but let’s leave it set to the
default.

Make the net name visible by double clicking the wire to bring
up the Properties dialog, and enabling Bhgplay checkbox.
Using sub-selection, move the name to a new location. To do
this, press th&hift key at the same time you click the name.
Release th&hift key and drag the name to the desired location.
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placing GND
automatically
names the net

automatic junctions
indicate net connections

in just a few steps, your
schematic is taking shape

placing
buses

AY

placing ports

5

Place aGND part on this open end. The box disappears,
indicating the connection is complete. Notice the wire’s net
name was automatically changeda§D. This is accomplished
because&ND is defined as a Power part, and Power parts have an
automatic net naming feature.

Starting somewhere along the ground wire, use Place Wire to
connect this net to U1:B, pin 19. Notice that a junction is
automatically placed and the new wire is added to the ground net.
Junction size can be changed from small to large with the
Options Display command.

Now connect U4, pin 15 with U2:A, pin Make the connection
as shown, so we can later see how to move multiple items.

Liz2:A
——am
R W
2y
T VI 2
e 4 ——30
F4LSZ244
4
LA B 1 15
1 19 § g \\;?o—u:‘%
L—‘"“ e 111 L Ham I v [y
= 2 18 11 ) ‘GO;'?!—"
o AN TS i (A & had Ser-
o e Y I SR M e g B 2
e e GOE oI -] e T b |- JNL] e
74L5244 F4L5244 74151 38

Next we'll add a data bus. Choose the Place Bus icon and add a
horizontal bus below the placed parts. Next, place three separate
wires to tie pins 2 and 4 of UL:A, and pin 11 of U1:B to the bus.
Start or end your wire anywhere along the bus. There's no need
to terminate with a right click; a bus entry is automatically

placed. The entry style is the one previously selected using the
Options Display command.

Two of the wires just placed belong to signal IN1. These wires
are not physically connected, but carry the same signal. Ports are
used to identify such unconnected subnets of a single net. They
also allow you to explicitly identify subnets on one or more

sheets, and their use prevents unintentional net merges. Choose
the Place Port command and click in the workspace to view the
dialog. Set the Net Name i1 and disable the Increment
checkbox.
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To place ports on the vertical wires, select options to create ports
with two pins and a vertical orientation. Notice the preview box
allows you to view the port’s display before it is placed. After
clicking OK to close the dialog, click and drag the port to the

wire connecting pin 2 of UL:A with the bus. Place a second port
on the wire connecting pin 11 of U1:B. Terminate placement
with a right mouse click aESC key.

Working with your design

abutment wiring speeds
design work

moving to
other sheets

adding net attributes

Cowabunga! We've nearly forgotten the part on our second
sheet. Before we head over there, place a port directly onto pin 7
of U4, naming the n@dUT1 Choose a port with one pin,

horizontal orientation, and shaped to identify it as an off-sheet
connector. Select the port and drag it away from the pin.

Notice a wire was automatically added to fill the gap! This
technique, called abutment routing or abutment wiring, can also
be used to wire parts together without using the Place Wire
command. You simply move the pins of one part on top of the
pins of another, then separate the parts. Wires are added,
connecting the once-overlapping pins.

6|5 -
Y7 |O———(oum

We could toggle to the second sheet, but let's jump there instead.
Choose Edit Parts and sele& from the list. Clicklump. The
sheet will change automatically and the cursor will be placed at
the reference point of U3.

Place another port at pin 23 of U3, using the sai€l net

name, and a port type that identifies it as an on-sheet connector.
Recall that therk key can be used during placement to rotate a
port. Select and drag the port to the left, away from the pin.

Now, let's add attributes to this net. Select the wire, click right,
and choos&dit Nets. OUT1 is already selected. Click tiiadit

Attrs button. The box lists current attribute names and values. It
will be blank. Presadd and examine the list of predefined
attributes available for placemenitiser-defined) attributes may
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net attributes assigned
in the schematic
can be used in the PCB

apply design rules to
a class of nets

be added with any name and value you desire. These are useful
when generating your own reports or interfacing to external
programs. Choose tliearance Attributes Category, pick the
Clearance attributeName, and enter &alue of 10.

nlet Attributes
Cl g5
Router Attributes

SPECCTRA Aftributes

LineToLineClearance

= Place Attribute
Cateqary: Marme: Mame:
Al Atributes (user-defined) ICIaaranca
Component Attributes

Walle:

PadToLineClzarance
FadToPadClearance
“iaToLineClearance
“iaToPadClearance
iaToviaClearance I

:

10

Wigible

cation

x.|

Y.I

Rat:

-

Text Style: I(Defauh)

ation;

Flipped

I

Cancel I

|$I Text Styles.. I
ustification——

o 0o 0
(sl eINe)
@ C O

PressOK and you will see the newly added entry in the list. Net
attributes are transferred in the ACCEL EDA netlist from the
schematic to the PCB, where many are used for operations such
as DRC, pin and gate swapping, and routing. Rd&ssnd then
Closeto exit the dialogs.

We can speed attribute assignment by grouping similar nets into a
class, and assigning rules to the class. Using the Options Net
Classes command, en@ATAas theClass Nameand presadd.

Class Name:

Net Classes

[DaTa, [ age | [ oDepte | [ Rename |
Classes: Class Attributes
Edit Attrs. .. I
Highlight
Unhighlight
Mets in this Class: Unassigned Nets:
DATAT GND
DATAZ HETO0005
DATAZ = METO0007
IN1
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a hierarchy simplifies
design rule assignment

clearance rules from the
schematic are used for
routing and DRC

design rules are accessed
using one command

Select theDATA* nets in thaJnassigned Netdox (pressShift+
select to access all of them at once) and press-fud button.
Similarly, add theN1 andOUT1 nets to the class. Clidkdit
Attrs to present the familiar Attributes dialog box. Assign a
Clearanceattribute of 8 to the class.

Holy cow... netOUT1 has been given two conflicting clearances!
Which one would be used for DRC? Ten, and here’s why:

ACCEL EDA maintains a hierarchy to simplify design rule
assignment. You add global rules, then need to define only the
exceptions. Exceptions can be given for a group of nets, a single
net, or between groups of nets. Precedence for assigned rules is
given in the following order:

» class-to-class (highest precedence)
* net

* netclass

» design level (lowest precedence)

Rules assigned at the higher precedence level are used whenever
there is a conflict. In our design, the Clearance value of 10
applied directly to the net will be used because net rules have a
higher precedence than net class rules.

Clearance attributes assigned to any level of the hierarchy and
carried to the PCB using the netlist are recognized for design rule
checking (DRC), manual and interactive routing, and the
SPECCTRA routing products.

To view or edit hierarchical assignments, choose the Options
Design Rules command. Look at our recent DATA net class and
OUT1 net rule assignments. Use this command to view, add and
edit design rules at any level.

Options Design Rules
Net Class: Net Class To Class

Mets: Rules:
Clearance=10

Edit Rules...

Close
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add a clearance to all One_ additi(_)nal shortcut we’'ll introduc_e _here is to select nets_
two-node nets having a given number of nodes. This is helpful when applying
rules to single- or double-node nets or the large nets as a group.
With ACCEL EDA, it is easy to find these nets.

In the Edit Nets command dialog box, entd&dia value of2 and
Max number of 2 nodes. Clicket Nets By Node Counand
notice all double node nets are identified in et Namesbox.
Attributes can be added to all of these nets at the same time.
Notice you can also use this command to highlight, select, and
delete the identified nets.

probing nets ~ Nets and buses are easily probed across sheets. Use the Edit
across sheets Parts command again, except this time chassim the list and
then clickHighlight Attached Nets. The OUT1 wire is
highlighted in the first highlight color. Toggle back to Sheetl to
easily locate OUTL1 as the highlighted net on that sheet as well.

selecting a subnet  Select any segment of the IN1 net; the one attaching U1:B to the
or an entire net  bus. Click right and choose t&elect Contiguousoption.
Notice only the physically connected wires are selected. Click
right again, this time choosing tlselect Netoption. Notice now
that the entire net is selected.

viewing the If you ever need to recall what nets are attached to your bus, this
nets in a bus information is readily available. Choose Edit Nets and sBlest
in theType box. Choos&US00000 from the list of buses and
its attached nets are then in thedesbox.

making Letsgo back now and change our design to move U2:A closer to
U4. Block select U2:A and the two wire segments closest to its
changes : LIS
pin 1. If you miss any of these, add to your selection with a
CtrHclick on the missing item. Move the items to the right so
that U2:A is above U4. The long horizontal segment shortens
automatically, maintaining connectivity.

moving  If the component needs to be moved up to make space, the
multiple objects  "horizontal" segment becomes non-orthogonal. Move your
selection up a grid point. Adjust the display by selecting the
diagonal segment and moving its left endpoint down a grid point
to again create a 90-degree corner. Actually, you could have
avoided the diagonal altogether if you had added the horizontal
line to the selectiondtrAclick) before moving the items up!
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connectivity
is maintained

renumbering
designators

renumber easily from
top to bottom
or left to right

adding values
after placement

deleting parts

select all resistors on your
sheet using block selection
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Another facet of moving wires can be seen by selecting the
vertical wire segment you had previously selected and moving it
to the left and back to the right. Watch how connectivity is
maintained. Remember that when moving items, you can always
Undo (by pressing the key or Undo Toolbar icon) to return

them to their original locations.

Before we verify our design and generate output, we should
renumber our reference designators. To get a better idea of how
renumbering works with different types of parts, place a few
RESS500 resistors on your sheet.

To renumber reference designators, choose the Select tool then
use Utils Renumber.

Utils Renumber

RefDe:
® Auto Group Parts

Direction
(® Topta Battom

O Left ta Right ) Keep Parts Together
Startitig Murnber: |1
Increment Yalue: I 1

Leave the dialog settings as they are and €ikk Your

reference designators will be renumbered in top-to-bottom order
within prefix types. In particular, your resistors are renumbered
starting with R1, and the IC's are renumbered starting with U1.
Notice also, renumbering of U3 and U4 was done across sheets.

Select one or more resistors, then click right, and choose
Properties from the pop-up menu. Entevalue. Click OK
and notice the Value field is updated for each part selected.

The resistors are really extraneous. Use the Options Block
Selection command to select only the RES500 resistors for
deletion. Click theClear All button. Then toggle theart

checkbox until it is gray and theart push button is enabled.

Click the push button to bring up the Part Selection Mask dialog.
EnterRES500in theType box and clickOK. Choose the

Outside Block selection mode and th&K to exit the dialog.

Now click and drag in the workspace to create a block away from
all resistors. All of your resistors should be selected. Delete
them with thedelete key, or by clicking the right mouse button
and choosindpeletefrom the pop-up menu.
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It is important to reset block selection using the Options Block
Selection commandChoose th&et All push button and enable
thelnside Block mode.

At this point, your design should look something like the
following. If it does, congratulations! If not, you've been
exploring on your own!

sheet 1 of 2 of your LA
first design using Y &
h a2 B o
ACCEL Schematic sy b
e B
o——a4 Wy ——=a
74LS244
u3
1 15
e b
E el S
e Scxme
] -
e el S
e o MY ] Ay
7418138

making more Before moving on to check the design and generate output, there
are a few more things to know about editing your Schematic that
changes -~ SR _
will simplify your life.

Block Select the left portion of your design capturing everything
to the middle of U2:A, including U1:B, its attached wires, the
entire GND net, both IN1 lines, the ports, and part of the bus.
Add a selection point at a coordinate that is easy to work from
(e.g., at (2000, 2000)). Click the right mouse, choose the
Selection Point option, and move the cursor to the desired
location as shown on the Status line. Alternately locate the point
exactly by entering exact X and Y coordinates in the edit boxes
on the Status line (press thé&ey to jump thereTab to move
between X and Yearriage return to accept the values). Click left
to place the point. This point is optional, but useful for making
changes that require precise movement of selected items.

~the Selection Point - Using Ctrl+drag, copy the selected block to an empty area.
simplifies accurate editing \natch the coordinates on the Status line to see the exact distance
moved. Zoom in to easily view the copied block.
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add extra corners with the

Probe the wire names by selecting them (check the Status line for
the name) or displaying their names, and notice several important
things about copied items:

* Global nets maintain their original names. Global nets
include nets with ports (e.dN1), nets attached to power
parts (e.g.GND), and hidden power nets.

* Nets that are not global are assigned unique default system
names (e.gNET00002).

» Components are given unique reference designators.

Next insert a resistor in the long horizonEND wire above

U1:B and probe the wires on both sides. Note thaGtie net

has been split. Other methods of splitting a net include deleting a
middle wire segment and renaming a subnet. To try these, first
delete the verticabND wire at the junction and notice that the

GND net was again divided. Then choose Utils Rename Net,
setting the name td2 and theDomain to Contiguous Wire.

Click on one of théN1 wires and notice only the selected subnet

is renamed.

Finally, you will want to experiment with rewiring a net. Choose

Rewire Manual command  tha Rewire Manual command then click a wire to pick it up.

Subsequent clicks add vertices. We used the horizontal wire
attached to the resistor. Here’s what we ended up with:

HETEZEEE

R1
'A'A"

Value
Uuz:8

NETEE2EE4

1 4
J_ &N G

= 11

A ¥ —E'?. —=
=2 veps—o
G—=—a3 Y35
—sd ¥4

MNETESE: qu'
B w741 5244
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Design verification

ACCEL EDA offers a range of electrical rules checks (ERCS).
To access these and check your design, use Utils ERC. For this
example, enable aReport Options. Also, enablé/iew Report,

SO an on-screen report is presented,Aamibtate Errors, so

error indicators are placed to graphically identify violation
locations. ClickOK to start the check.

ACCEL EDA el call Utils Electrical Rules Check
electrically
checks your design ESRLIRIERT

-Report Optiohs——————————————

X Single Mode Nets [X \iew Repart
[x Mo Mode Mets X Arnotate Ermors
[X Electrical Ermors

X Unconnected Pins
X Unconnected Wires
X Bus/Met Erors

X Component Ermars

X Met Connectivity Erors

The ERC report is opened using the File Viewer specified in
Options Configure. Window's Notepad is the default. Reports
are viewed, edited, or printed from that utility. Several errors

will be reported including missing input and output pins, bus
violations, unconnected pins, and a single node net. Toggle back
to your design and notice that indicators have been placed.

1.

view the location of i
errors on-screen e 5
T Al ¥1 |5
5 A2 el
e L% Y3 ¥ —
Ak vl wr
T4lL5244

Each marker contains information including a numbered
reference to its report entry. Block Select the indicators, right
click, and choos@ropertiesto view the descriptionsNext and
Previousbuttons are available if multiple indicators are selected.
Look at the errors reported and delete them by pressingethe
key. Running Utils ERC with the report options disabled also
clears the old markers.
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Reports and output

your design information
is captured in
ACCEL EDA reports

printing your
schematic

setting up the printer is
standard Windows
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Output is the ultimate goal of your design work, and another area
in which ACCEL EDA excels. All Schematic reports are

accessed from File Reports. Choose this command and enable all
Report Options so you can see the format and contents of each
report. Select the Rep@tyle Format and send the reports to

the screen. Choose your desiRaje Formatoptions, filling in

the text boxes for a header and footer if you choose to include
them. When you clicksenerate the reports are created and
presented using the File Viewer specified in Options Configure.
Each report is given a unique file extension.

File Reports

Header: IAEEEL ED E valuation Design Repart Header

Foater.  [4CCEL Technologies, Inc
rReport Option: Page Formal Style Formal

X Attributes X Use Headsr O Comma Separated

B il of Materials ¥ Usa Fooler ® Repor

[X Global Nets ™ Design Info Lines per Page: B2

X Last Used Refdes I™ Date/Page Repart Destination—————
@ Screen

X Library Contents I Pagipation =
C File

% .

[X Partg Location O Piier

X Parts Usage

| Generate I I Close I

The eval software doesn't allow you to cut or copy data to the
clipboard for preparing design documentation or generating
design output. However, yaian print files created in the retail
package if they have not been edited in the evaluation. This lets
you use this package as a free output station for the full product.
OpenDIGDEMO.SCH from the eval's Demo subdirectory.

The File Print Setup command brings up the standard Windows
Print Setup dialog box. Choose your printer, paper, resolution,
orientation, and so on.

Choose the File Print command to set up your image and printing
operations. CliclPage Setup Here you can specify the image
scale, rotation, offset, and use of a title. Enter a user scale factor
of 0.5 and enable thRotate checkbox so the file prints on a

single page. When you are finished, ckaK to return to the

File Print dialog.
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set your printing
image options in the
Page Setup dialog box

netlist
generation

section
review
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Page Setup
rlmage Scale Image Option:
O ABS=11in) % Hotate X Tile
OB #17in) # offset: IEI Orrill
O L1722 i)
¥ offest: | ]
O D E2e3tin offgel 0. Qrnil
O E[34x44in)
44210 % 297 mm)
O A3 (297 420 mm)
1 AZ (420 % 434 mm)
O 41434 x 841 mm)
1 A0 [341 % 1157 ram)
(8 User Scale Factor |_5

Click thePrint Options to access the familiar looking Options
Display dialog. Colors are limited to those supported by your
printer, and only options applicable to printed output are enabled.
Select the desired colors and options, and €ikkto complete

the setup for printing.

Back in the File Print dialog, select the sheets you want to print,
then clickGenerate Printoutsto start printing.

We are now ready to take the final step and generate a netlist.
Choose Utils Generate Netlist, clibletlist Filename and enter

an output filename. ACCEL ASCII, Tango, P-CAD, FutureNet
Netlist, FutureNet Pinlist, EDIF 2 0 0, and PSpice netlist formats
are available. Select the ACCEL ASCII format (it includes your
attributes) and cliclOK to generate the output.

In this section you have completed the following:

* Workspace, display, title block, and library setup.

* A simple, two-sheet schematic.

* Editing a schematic.

* Result verification using rules checking.

* Report generation, netlist creation, and printed artwork.

With our output generated and artwork completed, we have come
to the end of our ACCEL Schematic tour. You've seen how easy
ACCEL Schematic is to use, so start your own creations or move
ahead to create your own PCB design.
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SECTION 5

A PCB Design Session

In this section we'll take you through the steps to create a small
PCB design with ACCEL P-CAD PCB. But don't worry, we've
done most of the work for you. You'll see how to:

1. Set up your design by customizing the settings for your
workspace, display, layers, line width, pads and vias, grids,
and libraries.

2. Lay out a small printed circuit board design; place an
outline, automatically load components into the workspace,
and move them into position.

3. Manually route connections, then modify your traces.
4. Finish your design with copper pours.

5. Verify your design and generate reports.

6. Print and produce CAM output.

Routers play an important role in the productivity gains achieved
with today’s design automation tools. We've reserved the
discussion of autorouting for the next section.

Setting up your design

With the Options commands -- Configure, Grids, Display,
Preferences, Current Layer, etc. -- you may set ACCEL P-CAD
PCB's extensive options to suit your own tastes and needs. The
settings you establish are saved with your current design, and
become the new defaults for subsequent design sessions.

setting up  ACCEL EDA comes with a complete set of title blocks. After
the starting ACCEL P-CAD PCB, we'll load an A-size border.
Using the File Open command or drag-and-drop operation, open
workspace  irLE A pcB from the eval's Titles subdirectory (e.g.,
c:\accevalltitles) . Maximize the window.

ACCEL EDA Evaluation Guide Section 5 - A PCB Design Session 55



set assorted configuration
options with the Options
Configure command

display
control

choose colors to suit your
taste with the Options
Display command

setting up
layers

56

Choose Options Configure and enatoliés in theUnits box.
Notice your workspace size was automatically set to 11000 by
8500 mils to match an 11" x 8.5" sheet of paper. Enable all
Orthogonal Modescheckboxes then cliokRK to continue.

Linit;

‘Workspace Siee————————————

Options Configure

Orthogonal Modes————————————

[® 90430 Line-Line

¥ DDE Haollinks

X #uto Plow Copper Pours

® mils ‘width: | 10000.0mil
. : [X 4590 Line-Line
O mm Height: [ 10000.0mi B 5090 Arc-Line
ECO Format———  Online DRC
@ ECO ™ Enable Online DRC o
C Wasdls [ Wiew Report ™ DOptimize After Delate
Auto5a
[T Enable AutaSave AutoSave Time [nterval [minutes): ISD
X Purge Previous Backups Hurnber of Backup Files: |3
Autopan (% Display]: 25 Solder Mask Swell: |7.5mi\
Botation Increment: 45.0deg Paste Mask Shirink: IEI.EIml\
Zoom Factor: 200 Flane Swell |1U Ol
File Wigwer I hotepad

T

Cancel I

Use Options Display to choose your favorite colors and other
display options. Click an item name, a layer name, or a color
button to set the color for the associated object. A Color palette
is presented, from which you can choose a new color.

Options Display
rLayer/Item Colar Display Calar.
Via Background I.
o {m
ki
Eeed 10:Gid | I
o
Keepoul
Bot Mask =
Highlight 1
Top ik
Bt Silk Highlight 2
Top Paste
e | [0k ] [ concel |

Choose the Options Layers command and notice that the range of
options includes adding, deleting, ordering, and enabling layers
for your design. The existing design layers are listed in the
Layers list box. ACCEL EDA allows up to 99 layers; 11
predefinedand 88 user-defined layers.
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TheCurrent Layer can be set in the dialog or, usually more

quickly, from the Status line. Single layer items (e.g., lines, arcs,
some polygons, copper pours, split planes, attributes, text, fields,
dimensions) are placed on, and selected from, the current layer.

Options Layers
configure up to 99 layers Cunent Layer: Layer Mame: Tap
with the Options Layers e E
command Layers:
Top fesy ME 10 Line Color:
Top Silk. ME  0& -
Top Paste ME 08
Top Mask ME 04 i
Bottomn SE& 02 @ Signal it
Bot Mask ME 05 = .
Bat Paste ME 09 ) Plane
Bot Silk ME 07 .
Bot Assy NE 11 ' Uz Sl
Board ME 03 L =
rRouting Bias———
@® futo
O Harizontal
= Dizable
O Wertical -
Enable All

| taove Up I | Mave Down I Disable Al

The letters between the layer name and layer number in the
Layers box signify (in the case of the Top lay&ijor Signal
layer,E for Enabled, andé for Auto Routing Bias. Other codes
you will see aréN for Non-Signal E for EnabledD for
Disabled,P for PlaneH for Horizontal, and/ for Vertical.

TheMove Up andMove Down buttons reorder signal layers
between the top and bottom of your board. Ordering is important
for pad and via stackup, DRC, and many manufacturing and
other output operations. Enabling and disabling layers affects
their display and, for signal layers, their availability for routing.

Under theSetstab is the dialog for establishing layer sets. Select
the various entries in tHeayer Setslist and notice how the
Contentschange. Any grouping of sets can be defined to
facilitate display, printing, Gerber, NC Drill, and DXF Out
operations.
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establish sets of layers to
facilitate output generation

setting
line width

pad and via
stacks
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Options Layers
Layers I Setz
Current Layer: Set Mame: Layer Sets:
ITop Silk. Iil INon-SignaI Layers All Lavers
Sighal Layers
Plare Layers
Mew iMon-5ignal Lavers
Set Cortents:
Top Silk
Board
) Top Mask
R sk
Bot Sill
Top Paste
Top Assy
Bot &gy
Enable Layers

For this tutorial, no changes are needed. (ildse

The width of lines placed on the board is determined by the
current line width shown on the Status line. You can add a new
width using Options Current Line, but it is faster to enter it
directly. Type8 in the line width edit box on the Status line.

Let's take a detour to look closely at pad and via stacks, including
blind and buried vias. LoaiCCSAMPL.PCB, provided in the
eval's Demo subdirectory.

ACCEL EDA supports botsimpleandcomplexpads and vias.
Surface mount pads and uniform, through-hole pads and vias are
consideregimple Since these types are predominant in a
design, we offer special dialogs that can be used when dealing
with them. This makes it easier for you. To view a 60 mil x 60
mil round through-hole pad, choose Options Pad Style, select
P:EX60Y60D38A in theCurrent Style list box, then press

Modify (Simple).
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a simplified dialog is
presented for
surface mount and
through-hole pads

pad sizes and shapes can
easily be varied layer-by-
layer, creating pad stacks

Modify Pad Style [Simple]

Mame:  PEXBOVEID384 [1]
v widh | £0.Ormi

@ Thu Height: [0.0mil

O Top Hale Diameter: |38.Dmil

) Bottomn -

Shape: IEIIlpse :I

+Plane Connection——— Plane Swell————————

@ Themal X Use Global Swel

) Direct Local swell: IU.DmiI

I ik I | Cancel I

Look at the definition but leave that style unchanged. We'll look
more closely atomplexpads and vias. ACCEL EDA lets you
define different shapes and sizes on the various layers in a
design. This feature, callghd stackshelps you route tough
designs and allocate more clearance on certain layers.

A similar feature, calledia stacksallows you to set up different
styles of vias on a layer-by-layer basis and void vias on certain
layers, creating blind and buried vias.

Zoom in to area 4 on the sample board where we have created a
pad stack, via stack, blind via, and buried via. Double click the
pad labeledPad Stackto bring up thé*ad Propertiesdialog.

The 100x60x38 style is shown in tRad Stylebox as
P:EX100Y60D38A. Click Pad StylesthenModify (Complex) to
access the dialog for changing the style definition. View the
details of the style by clicking on each layer or layer group in the
Layers list box. You'll see different sizes and shapes defined for
the top, bottom, plane, and internal signal layers.

Maodify Pad Style [Complex]
Mame:  P:EX100vEOD 384 Hole———
Layers: -Pad Definition Diameter: |32.Uml|
o
ottorn Layer: Top # Offzet: | 0.Omil
(G [ooom . [omi
ghal] R - ¥ Offgek: .
[F'lane_] “width: 100, Ornil
(NarnSig) Height [0l Flane Swell———————
Spoke "width: ID' Ol [X Use Global Swell
- Local swell: ID.DmiI
Shape: IEII|pse IEI
[ add | [ Modie | [ Delere |
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blind or buried vias are no
problem for ACCEL EDA

the via stackup is visually
verified using the Via Hole
Range dialog

Exit the dialog without making changes. Switch your current
layer to the Top, Bottom, and a middle signal layer, choosing
View Redraw after each layer change. Notice the shape and size
of the pads on each layer matches the stackup definition.

Via stacks are created and defined the same way. You may want
to probe the blind and buried vias provided. Double click the
blind via and pres¥ia Stylesto bring up the Options Via Style
dialog. Choos#odify (Complex) to view the definition.

Our blind via was created by making the via size on the upper
two layers zero by zero. Confirm this by clicking Top and Mid1l
in theLayers box and examining the values in ¥ia

Definition section. Then choose Bottom in thayers box and
notice the pad on the bottom is 80 mils round. Finally, pick
(Signal) in theLayers box to notice all signal layers not

explicitly defined are round and have a diameter of 62 mils. This
includes layers Mid2 through Mid8. The via feeds from the
bottom through internal signal layers Mid8 through Mid2, but
does not penetrate the uppermost two layers. An 18 mil hole has
been assigned.

Exit that dialog by pressinQK, and choos#lodify Hole Range

to view the style’s cross section. It's easy to visually confirm this
is a blind via stackup with a larger pad on the bottom and a hole
connecting the desired layers.

Options Modify ¥ia Hole Range

Styles: Hale Range Layers:
[Default]

W ExB2yB2d38a

Y ExG0ya0d32a

i 8a blin

| ()8 | | Cancel |

When manually routing from one layer to another, ACCEL EDA
will alert you if you try to insert a via between layers that the
current via style does not support. For instance, you’'ll be warned
if you try to route from the Top to Bottom layers when our blind
via style is current.
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The buried via style on the board connects only internal layers.
You may want to examine it as well.

As you can see, “complex” pad and via styles are simply a
definition of pad shapes and sizes on each signal (and plane)
layer, with a hole connecting them. Once you understand this, it
is easy to create a new one. Are you ready?

create a blind via You create new pad and via styles by copying an existing style
with ease  then changing it. We’'ll make a new blind via using the existing
one as a base. Choose the Options Via Style command and press
the Copy button. Enter a uniguéia Name, select the blind via
style in theCopy Of list box, and exit that dialog. Click your
new style name in th€urrent Style box and then presdodify
(Complex).

We’'ll modify the new style to feed from Mid4 to the Bottom and
have different pad shapes and sizes. First we need to explicitly
define zero-sized pads for layers Mid2 and Mid3. Currently pads
on these layers follow the generic “(Signal)” layer definition.
SelectMid2 from theVia Definition Layer pick list. Set the

Width andHeight to be zero, and presgld. Notice Mid2 now
shows up in théayers box indicating a pad on that layer has
been defined explicitly. Repeat to create a zero-sized pad on
Mid3.

Similarly, explicitly define an 80 mil x 60 mil rounded rectangle
pad on Mid4. We’'ll leave the Bottom layer alone, but let's
change the pads on all other signal layers to be rectangular and
smaller. Click (Signal) in theayers box, choose Rectangle as
the Shape update th&Vidth andHeight to be 40 milsand press
Modify. Pres$OK to save your changes and return to the
Options Via Style dialog.

Your new via will look like this on the Mid4, Mid5 - Mid8, and
Bottom layers (respectively):

From there, predglodify Hole Range and notice that the hole
extends too far. To correct this, click Mid4 in tHele Range
Layers box and press thehift key while clicking Bottom.
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visually check the hole
range and relative pad
sizes of your new via

setting grids

setting up
libraries

use Library Setup to
open component libraries
for placement

Options Modify ¥ia Hole Range

Styles: Hole Flange Layers:
[Drefault]

WExB2vE2d38a
WExBOyE0d32a
W:ExG2y62d38a_blind

V:ExB2EB2dSSa buri i

| Ok | | Cancel |

Visually compare your new blind via against the original one by
alternately clicking the two style names. Pi@&sto save your
hole range change, and close the remaining dialog.

You might want to set your new via current and place one. Then
change layers and redraw to see the different views on each layer.
Note that you “see through” to layer Mid4 when the top layers

are current, since no pads are defined for those layers.

Now that you're an expert at creating complex pad and via
stacks, toggle back to your own design by clicking the
TITLE_A.PCB name in the Window menu. Here, fbefault 40
mil round through-hole via style is current.

A 100 mil grid works well for placing through-hole components.
This allows maximum flexibility when later selecting a grid for
routing. If the current absolute grid is not set to 100, set it by
typing 100 into the grid edit box on the Status line.

To place components, you must first open the libraries that
contain the components you will use. AdEMO.LIB, from the
eval's Demo subdirectory, to the list of open libraries using
Library Setup odrag and drop

Library Setup

Path:  CAACCELADEMO

Open Libraries:

Add...

Delete

o
=

Cancel
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Initial board layout

create a  To start a design, create an outline on the board layer. Recall that
board outline lines and arcs are non-elgctrical entities_, bu_t they do create
copper and will affect design rule checking if you place them on
\ll ' signal layers. Make thHBoard layer current using the layer
controls on the Status line. Place lines and arcs to draw a shape
approximately 5" x 2.5". Remember to use yoyr, and
backspace keyboard shortcuts.

We've provided an outline for your convenience. To view or use
it, load DEMO1_0O.PCB from the eval's Demo subdirectory.

load a netlist To design a PCB on-the-fly, you would place patterns one at a
time and then add the connections using Place Connection.
However, most designs today are first created as a schematic,
from which a netlist is generated. n&tlistlists components and
their electrical connections. Each set of connections carrying the
same signal is met Connected component pins are defined as
nodes.

Loading a netlist into ACCEL P-CAD PCB has two effects:

1. Components in the netlist are automatically placed in the
workspace, if they are found in the libraries currently open.

2. Electrical connections between nodes are made, forming the
rats nest

automatically load  Now load the netliSDEMO1.NET from the eval's Demo
Coﬂr’%ﬁ’g ggg subdirectory usinglrag and drop Alternately choose the Utils
Y P Load Netlist command. ClidKetlist Filenameto locate
DEMO1.NET and choos@CCEL ASCII as theNetlist Format.
Click OK to exit the dialog, and again to start netlist loading.

ACCEL P-CAD PCB scans the open libraries, retrieves the
patterns, and places them in the workspace above your board
outline. Then theats nestof net connections is created.
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board outline, placed
components, and
rats nest of connections

locate your
components

connectivity is
always maintained

move a component by its
reference designator

align
components

wildcards are used to
select specific items
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Once the netlist assisted placement is complete, you typically
move the components into position within the board outline.
Achieving optimal placement is a crucial foundation to designing
high-quality, manufacturable printed circuit boards.

The rats nest provides a visual clue of the board’s densities. You
can control the display of nets with the Edit Nets command. This
is useful for focusing on a set of connections, such as address
lines or your power and ground nets.

When selecting and moving several components into position, the
connectionsubberbandto maintain the established nets.
Remember you can zoom during editing, rotate and flip the
components (using the andF keys), and move the mouse freely
without having to keep the left button depressed (withclick).

To quickly pick up the connector for placement, choose the Edit
Move By RefDes command and typg into theRefDesbox.

Click in the workspace to attach the component to your cursor
and drag the connector to the right side of the board.

To align the resistor packs near the connector, select all five of
them. We’'ll practice using a Block Selection filter, although it
isn't really necessary here. Choose Options Block Selection and
clear all items. Next, click the Component checkbox until it is
grayed. Press tleomponentpush-button and typeN* in the
RefDestext box. Exit those dialogs and block select across the
entire design. Only the resistors should be selected.
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Press the right mouse button and chd®slkection Pointfrom

the pull down menu. Click near the resistors to locate a vertical
alignment point. Right click again and choddiggn. Enable the
Vertical About Selection PointandSpace Equallyoptions.

Type a300mil Spacingand pres©K. The resistors are stacked
vertically. Click and drag to place them near the connector.

Edit Align Components

ralignment
) Horizontal About Selection Point
@ Vertical About Selection Poirt
O Onto Grid

align and space
components quickly with
ACCEL EDA

rComponent Spacing————
[® Space Equally

Spacing: [ 300

| i I | Cancel I

finite rotation  The form factors in today's electronic products often call for odd
and circular shapes. ACCEL EDA's 32-bit database provides the
32-bit accuracy offers PTECISION to rotate objects down to 0.1 degree, without round-off
precise rotation without  €rrors. This means, for example, that a component rotated 7.5
round-off errors  degrees 48 times, will be returned to its exact original position.

Set a custorRotation Increment in the Options Configure

dialog. Select one or more components (remember to clear your
filter if you are using Block Selection!) then pressft+R to

rotate selected items in the custom increment amount.

replace  Next we’ll replace a component with one of a similar type.
Locate a polar capacitor; they’re the ones with a round footprint.
components Double click it and changeOLCAP to CAP_POL_H in the
Type field list box. The pattern is updated and connectivity is
maintained. This powerful feature requires parts to be defined
equivalently. It must be used with caution to avoid mismatching
pins and pads.

optimize nets  As components are moved, the connections may have become
less efficient than when they were originally placed. Use the
Auto option of ACCEL P-CAD PCB'’s Utils Optimize Nets
command to re-optimize the connections. Enabléthé&wap
pin and gate swapping andGate Swapoptions to exchange equivalent pins and gates for

available in Optimize Nets ~ €ffective routing. Equivalence is defined within the Library
Manager and covered in Sectign 7 of this guide. F)&sand
notice the connections change as each net is evaluated and
shortened.
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Optimize Nets Progress

Settings
Gate swap Enabled
Fin swap Enabled
Optimizing Entire Degign

Current Status

Metz Optimization Complete

Cumulative Status

Mumber of gates swapped 17 of B0
Mumber of pinz swapped 2 of 104
Al nets total length before 156.0300in
Al nets total length after 141.6300in
Al nets length changed 9%
Selected nets tatal length befare 156.0300in
Selected nets tatal length after 141.6300in
Selected nets length changed 9%

Manually route connections

66

setting up
for routing

setting layers

non-uniform
routing grids

For routing, we will change some settings so we can route two
lines between pads, establish clearances, and reach all signal
layers. Then we'll step you through manual routing and discuss
the changes that can be made to existing traces.

LoadDEMO1_U.PCB from the eval's Demo subdirectory (e.g.,
c:\acceval\demo) . Use Options Layers to enable all of the
layers to be used for routing plus others, like the Board layer, you
would like displayed. In our case thislisp andBottom.

Routing is only permitted on enabled signal layers.

We previously set our grid to 100 mils for optimal placement.
Non-uniform gridsare also supported to easily route multiple
tracks between pads, and for autorouting. A 42 8 8 42 grid (mils)
means that grid points are located in a pattern of 42 mils, 8 mils,
8 mils, and 42 mils apart, starting at the origin. This spacing is
convenient for routing one or two 8 mil traces between 60 mil
pads, using 8 mil clearances, as shown:

47 mis 43 mis

% i
: & mim ﬁH(B i }"-‘:Eﬂ—h}H“ v
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setting
clearances

set up global
clearances

Setting a non-uniform, relative grid can be done directly on the
Status line. However, because we will also be changing the
relative grid origin, we need to bring up the Options Grids dialog.
Choose this command and cliRlelative Mode. Type42 8 8 42

in theGrid Spacing box with the values separated by spaces.
Click Add. If you are working in mms, unit overrides must be
typed for each value (e.g., 42mil 8mil 8mil 42mil).

Disable thePrompt for Origin checkbox, and enter an origin at
X=25.0 ,Y=0.0 . This is needed to align the relative grid with
component pads (most pads are 25 mils off of a 100 mil grid with
origin at (0, 0)). ClickOK to continue.

To set the default global clearances to 8 mils, choose the Options
Design Rules command. CliGet All to highlight all entries,

then set the Pad to Pad, Pad to Line, Line to Line, Pad to Via,
Line to Via, and Via to Via values to 8 mils. Per layer clearances
are used for design rule checking, manual and interactive routing,
ACCEL PRO Route, and SPECCTRA products. Cligidate.

Options Design Rules

Global Net Class et

Class To Class

rClearanc

Layers: PadtaPad Padtoline Linetoline Padlo%ia LinetoVia WiataVia
Top 8 Omil 8. Omil 8. Omil 8. Omil 8.0mil 8.0mil
Bottom &.0rnil 8. Ornil 8. Ol & Omnil .0l . Ornil

PadtoPad: |8
Padtoline: |8
Line to Line: |8

Silkscreen Clearance:

PadtoVia: |8 | Sel Al

Line tais: |8

Yiatolia |8 | Clear All

|12 Ommil
|13.Dmi\

Close

Notice the tabs reflect the hierarchy of design rules. Rules at all
levels of the hierarchy may be transferred from the schematic to
the PCB design in the netlist. Turn to the Schematic Design
Session for a detailed description of the hierarchy. The
information is not repeated here.

| pdots |

I | Set Defaults I

Hole to Hole Clearance:

Clearance attributes assigned to any level of the hierarchy are
recognized for design rule checking (DRC), manual and
interactive routing, and the SPECCTRA routing products. We'll
look at assigning values to all the levels here.
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add design rules to a
class of nets

Let’'s set a 20 mil clearance for the VCC and GND nets to
override the 8 mil global clearance. Knowing these nets have
similar attributes, we conveniently created a P/G net class (using
the Options Net Classes command). Instead of assigning
attributes to each net, we can assign the override clearance to the
net class. Recall that net class rules take precedence over global
rules. Choose thidet Classtab. Select the P/G class, prEstt

Rules and therAdd.

ACCEL EDA’s many pre-defined attributes have been placed in
categories so they are easier to find. PiclkClearance

Attributes Category and choose thelearance Name. Enter a
Value of 12. Pres®©K. Similarly, add a 25 mil line to line
clearance to the same class (choose.itteToLineClearance

Name after pressind\dd). This allows 25 mils between traces in
the P/G class and other net traces. Exit the Attributes dialog.

Global Met Clags Net Class To Clags

Met Classes: Rules:

EMABLE Clearance=20
LineTolineClearance=25

Edit Rules.

Close

Next, choose thilet tab and pick the VCC Net. Notice a 20 mil
Width attribute was assigned to VCC so it is routed using a wider
trace. Double clickvidth=20 in theRulesbox to see Width is

listed in the Net Attribute€ategory. Net Attributes applied to
individual nets are used for manual and interactive routing, PRO
Route, and SPECCTRA products. Cancel to return to the
Options Design Rules dialog.

ChooseEdit Rules. Add a 30 mil clearance to the VCC net. The
procedure is exactly as described for net class attribute
assignment. Even though VCC is a member of class P/G, and
that class has a different clearance, the 30 mil clearance will be
used because net rules take precedence over net class rules.

ACCEL EDA Evaluation Guide Section 5 - A PCB Design Session



rules on nets override
global and net class rules

class to class rules have
highest precedence

Options Design Rules

Global et Class et Clazs To Class

hets: Rules:
wiidth=20
Clearance=30

Edit Fiules...

Close

Levels in the design rule hierarchy can be skipped. For instance,

you could assign an 8 mil Width to the D7 net even though D7

does not belong to a net class.

Rules specific to the interaction of two net classes are at the

highest precedence level and override all other rules. Choose the
Class To Clasgab from the Options Design Rules dialog. Add a

50 mil clearance between any net in P/G and any in ENABLE.

To do this, seled®/G as oneNet Class NameandENABLE as
the other. Pres&dd Definition thenEdit Rulesto add a
Clearance attribute of 50 mils, just like you did when setting the

other clearances.

Options Design Rules
Met Clags

Met Clazs To Met Class Definitions: Met Class Name:IF‘#G :I

Met Class Name:IENABLE :I

Add Definition

Rules:

Clearance=50
| Modify Definition I
| Delete Definition I | Edit Fules... I
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routing the  We're ready to route! Follow these steps and you'll be on your
connection way to route the connections on any board:

1. Zoom so you can easily select unrouted connection lines.
Rows and columns of grid points may be seen between pads,
displaying convenient routing channels.

Select the Route Manual tool.

=

e Enable On-line DRCfor routing by clicking the DRC icon.

Change to th&op signal layer, using your layer shortcuts.

a r 0N

Click directly over a connectiarear a starting pad.Drag
and release at a location where you want the first vertex.
Then click at the location you want for ttérd vertex.

firat wariax

A

third wortex

6. When the mouse is down, pressdhkey to access the
desired orthogonal shape and thieey to toggle the vertex.
Release the mouse. Notice the second vertex is added for
you. The orthogonal modes include arcs, 45 degree
diagonals, and 90 degree angles.

use curved trace Analo_g.and high speed circuit des_igners will be amazed how
routing for analog and easy it is to route curved traces with ACCEL P-CAD PCB.
high speed designs Press the mouse down again to locate the next segment.
PressO to reach the arc orthogonal mode, release the mouse,
and you're placing curved traces like a pro!

§ o'

aviais placed 7. Change to the Bottom layer (press trar Shift+L key, or
automatically when use the Status line controls) to route any segments where
you change layers you need to cross a blockage. Zoom in and out as needed.
A via is automatically placed to connect the layers.
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o 8. Change the line width while routing a connection, before
change line widths . ; .
on-the-fly starting one of the segments. Pressinfpr Shift+W)
toggles to the next (or previous) width in the list. This is
convenient, for instance, to neck down when exiting a pad.

Hint:
Arrange the line width list so the line sizes used for necking
down are adjacent. Then you can press consecuti@\Ws
Shift+W) without searching through all width entries.

N

9. Create obvious clearance violations by routing too close to
pads, vias, or signals. The machine beeps and an error
indicator is placed for each violation. Presstihekspace
key (€) to unwindthe offending trace. Notice that the trace
and the error indicators generated by the trace are deleted.
Each press of theackspace key backs up to the previous
point. Leave at least one error in the design.

10.Press eithetlash key (\ or /) to terminate routing without
completing the connection. Note the current layer has been
reset and a connection line is added to show the remaining
unrouted portion of the net. If ti@ptimize Partial Route
option is enabled in Options Configure, the remaining
connection line is optimized to connect the two closest
vertices in the net that close the circuit.

Start routing again by clicking on the connection line and,
after routing close to the destination pad, click the right
mouse button to complete the route all the way to the pad.

11.Route a VCC or GND connection to see how a line width
assigned directly to the net is automatically routed correctly.
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status line
information

interactive

routing

interactively complete
your connection

P

12.Continue practicing with orthogonal modes, placing one or
two traces between pads, toggling between layers, and
creating t-routes by terminating a trace on another one in the
same net. Don't worry if you fall short -- DRC warns of
incomplete connections. When you route directly to the
destination pad a diamond shape appears, indicating routing
is complete with a zero length connection.

While routing, look at the status information portion (right side)
of the Status line for the measurements of your route. Routed
arcs are also accurately measured.

Choose the InterRoute tool and select any unrouted connection at
the point it attaches to the pad. Click the right mouse button and
chooseComplete InterRoute completes the connection,

avoiding obstacles, hugging adjacent traces, and adhering to
design clearance rules. Notice you can also suspend or cancel the
route from the same popup menu.

Suspend
Cancel

Layers...
Via Style...

Unwind

Try another connection, this time moving the mouse away from
the pad while holding the left mouse button down. InterRoute
calculates a path and displays the traces in ghosted form. As you
move the cursor, the ghosted tracks are moved around obstacles,
maintaining proper design rule clearances. A visual indication is
provided when you are bumping into another object. Traces are
placed when the mouse button is released. Each subsequent click
commits the ghosted traces, thus allowing you to interactively
guide the path towards the destination pad.
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While interactively routing, you can change layers, vias, line
widths, and orthogonal modes on-the-fly the same way you do
for manual routing. InterRoute allows you to erase extra copper
by adding a line segment on top of an existing segment. You can
always unwind segments by pressing thekspace key.

changing Routed segments can be changed in a variety of ways:

routed « Reroute. Rerouting a segment is done by using the Route
connections Manual command. Click over the segment to be changed,; it
becomes a ghosted connection that can be manually routed
as previously described. Click to locate each new vertex,
pressO andF to change orthogonal modes, press the
backspace key € to unwind.

« Mitering routes. Route Miter turns 90-degree corners into
arcs or 45-degree angles. Choose it from the menu or
Toolbar. After selecting the cornering style, each left click
over a 90-degree corner allows you to move the corner into
a mitered angle or arc. To get optimum results, choose a
finer grid than your normal routing grid before mitering.

« Move. Select a routed segment, then click and drag it (or its
corner) to a new location. Notice that the adjacent segments
are stretched to maintain connectivity.

« Line Properties andArc Properties. Using the Select tool,
double click on any line or arc segment and change its
width. Alternately select multiple nets or an entire net and
use Edit Properties to change their widths all at once.

« Deleteroute. Select a segment, click right button, and
chooseDeletefrom the pop-up menu or press el key.
The route reverts back to a connection.

« Deleteconnection. After you delete copper and it reverts to
a connection, you can select and delete the connection itself.
This is a drastic edit and should be used with caution.

+ Move to Layer. Select one or more segments routed on the
Top layer. Change the current layer to Bottom and choose
the Edit Move To Layer command. Vias are added and
deleted as needed.

Nothing beats ACCEL EDA for ease in changing the placement
and shape of routed connections!
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Split planes

assign multiple nets to
a power or ground plane
with ease

74

With ACCEL EDA it is simple to split a power or ground plane

to support multiple signals on one plane layer. Toggle to
ACCSAMPL.PCB using the list in the Window menu to practice.
Zoom to the display of net connections in Section 2 of the design.

Choose Options Layers. Add a new plane layer, being sure to set
the Type correctly before pressingdd. Attach net AO and make
the new layer current. After exiting the dialog, notice that pad 2
of U3 and pad 8 of U4 (both attached to net AQ) indicate a
thermal connection has been automatically made.

U4
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With the plane layer still active, select the Split Plane tool and
create a polygon around the pads of net Al (the upper connection
line), adding a new grid if necessary. Modify the split (activate
the Select tool and double click in the area) to selNd#tdo Al

and change thNet Plane Color. Notice the pads in Al are
automatically tied to the split.

Create a second rectangle around the pads of net A3 (the net
connecting pad 12 of U3 with pad 5 of U4). Again modify the
split, this time setting thet to A3. Any number of splits can

be similarly created and assigned. For clearer viewing, the extra
connection lines have been hidden in the following picture.

U3 U4
o~ pears
IE)I o t1 @] = .
2 5o o [ |©
o a; @] o a; o
o O O O
o \ 1 1 | (o]
O O ol O
o @] o @]
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To see that connectivity is automatically maintained, move or
modify a split or move a component. Redraw the screen. A
thermal is automatically displayealy when a net assigned to

the split matches the net of the pad. Connection lines are added
wherever connectivity is broken. To get the following result we
modified the shape of the Al split to exclude one of the Al pads
and include an AO pad. Note that connection lines are added to
indicate connectivity is no longer maintained.

connectivity to split plane U3 U4

areas is always correct - 5o s

no workarounds needed! |y % o o % o
o[=lo o| = |o
o| @ o ol @ o
@) \ ) 0 | o
o o o o
o o \g o
ol |o _ _ L o

Copper pour

One of the most powerful features in ACCEL P-CAD PCB is
E‘ copper pouy the ability to lay down areas of copper with a back-

off from tracks and pads within the area. This is commonly
required for shielding. The properties for each pour are
independent of other pours and can be modified individually.
Creating a copper pour is a two step process. First, you place the
outline using the Place Copper Pour command or icon, then
modify its properties and pour it.

Move to Section 3 where we have a small design with copper
pour ground planes, one on the top and one on the bottom. The
planes cover most of the board area and are ready to be poured.
All pour characteristics are set in the Copper Pour Properties
dialog. Setthe Top layer current and double click within the
pour's boundary.

Press thdlet tab and verify the pour is attached to @i¢D net.
You can view or set net attributes from this dialog.
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assign any net to the
copper pour

control copper island
removal by area, interior
location, or sub-selection
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Cannectivity

Island Removal

Copper Pour Properties

Net Attrs. |

Layers:

Taop
Battom

Total:

Total

Connection Length:
Manhattar:
Selected:

Copper Lengths
Selected:

4525 Drmil
0.0l
3751 2mil

0.0l
1305 3mil

Count

A

Line:
Pad:
Polygan:
Four:
Via:

m

oMo omo

| 3

Cancel |

When a net is assigned to a pour, component pads in that net are
attached to the pour by solid or thermal relief connections.
Choose th&€onnectivity tab to make the choice and set the

spoke width.

Next choose thésland Removaltab to indicate the desired
handling of copper islands. Islands are poured copper areas that
are electrically isolated from the net because of required
clearances. Small islands are difficult to connect and the
preferred choice is often to delete them. Enablé/inénum

Area checkbox and entai8000 in the(Square Units)edit box

to automatically delete islands smaller than that area. Enabling
thelInterior option deletes all islands without an edge on the
copper pour’s boundary. Leave this option disabled.

Style

Automatic |sland Removal:

10000 Omil [Square units)

R Minimum érea

[ Interior

I~ Do Not Repow

[ i3

Cancel |

To complete the custom definition of the pour, choosé&thike

tab. Set th&Jse Design Rulesption for backing off according
to the hierarchy of design rules. The clearance rules for this
design are simple: 12 mils for all nets except VCC which has a
30 mil clearance. Set thigackoff Smoothnesgo High to yield

the best approximation of the pour around round pads. Low
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smoothness gives a coarser representation, but is faster to process
and produces smaller Gerber files.

Copper Pour Properties

Fill Ct Backeff =
Pattern: C Low @® Poured
© Medium O Urpoured
E OlE: D
Line idth; 15.0mil : )
Wertices In Outine: 23
Line Spacing 40.0mil
Backeft—————————
O Fied; 25 Ol
@ Use Design Rules

[ B ] [ cance |

Finally click the radio button markeebured and theOK button,
then watch ACCEL EDA work.

4 N

ACCEL EDA offers
automatic island deletion,
thermal connections,
design rule backoff, and
correct connectivity for
copper pours

COwwe®

14

manually delete islands  ACCEL EDA also allows you to sub-select islands. P8&g%
using sub-selection  anq select any of the remaining islands in the middle of the
design. You can then delete it by pressingbEkey.

Zoom in to examine the pour more closely, including its thermals
and the way the copper is backed off from pads and traces. The
copper pour or its boundaries can also be moved.
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plowing
tracks,
cutouts

It sometimes becomes necessary to route a track through an area
where copper has been previously poured. This is a snap in
ACCEL EDA. Just route the track through the copper pour and
the pour’s boundaries are recalculated locally. The newly added
track will appear with the defined clearance around it.

To create an unpoured area within a pour, add a cutout. Use
Place Cutout, then select the pour to modify and re-pour it.
Copper will be poured around your cutodliCCSAMPL.PCB
includes cutouts within the copper pour on the bottom layer.
These provide another method for preventing copper from being
poured into intricate areas, thus avoiding unwanted islands.

Cutouts are different from keepouts. Keepouts restrict ACCEL
PRO Route from autorouting within the specified area.

Design verification

design rule
checking

78

Despite all of the automation controls and on-going error
checking, completed designs should always be verified prior to
generating final artwork and CAM files. ACCEL P-CAD PCB
provides a variety of tools to help check your design against the
original schematic and against your mechanical design rules.

To try out a few of the following operations, open the routed
boardRDEMO1_P.PCB found in the eval's Demo subdirectory.

A complete design rule check, both electrical and physical, can
be performed on the board. Choose the Utilities DRC command.
The DRC check generates a comprehensive report that is output
to a filename you specify by clicking tiRlename button.

The design rules to be checked are specified by enabling specific
Report Options. A description of each rule check can be found

in the on-line help. Our demonstration board has silk screen
violations that we need to find. Enal3#ék Screen Violationsto
catch these violation¥jiew Report to output the results on-
screen, andnnotate Errors to place error indicators for helping
spot and fix problems quickly.
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check your board using Utils Design Rule Check

ACCEL P-CAD PCB's RDEMO1_P.DRC
comprehensive
design rule check

-Report Options———————————

[~ Metlist Compare [% View Repart
[T Metlist Violations X Annotate Emors
[~ Unrouted Nets
- Clearance Yiolations
[T Textviolations
X Silk Screen Violations LS
[~ Unconnected Ping

[~ Copper Pour Yiolations
[ Drilling Yiolations

[ Plane Yiolations

Caticel

Click theDesign Rulesbutton to set th8ilkscreen Clearanceo
12 mils. Close the design rule dialog boxes and cho#s&o
begin checking.

On completion, the DRC output report is opened using the File
Viewer specified in Options Configure. Window’s Notepad is

the default. Reports can be viewed, edited, or printed from the
chosen Windows utility. Toggle back to your design and notice
that indicators have been placed at error locations. Each marker
contains information including a numbered reference to its report
entry. Select several markers and view their descriptions by
choosingProperties from the right-click popup menuNext and
Previousbuttons are available if multiple indicators are selected.

on-screen error indicators
provide convenient access
to design rule violations

Error Properties

Deszription:

Enor 5 - Clearance Violation between
= Attibuts =t (4625,0.37560) mils [Top Sik layer]
* Teut=RNZ

“Via at (4650.0,3600.0] mils

* Caleulated Clearance: Touching

+

Pevious | men | [ cos |

AR

silkscreen cleanup is  Silkscreen is easily moved using sub-selection. Switch to the
Sme;e with  Top Silk layer and press Shift when selecting the outline or
sub-selection  pefDes to be moved. Click and drag to a new location.
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In working with a real design you would resolve each error and
delete the indicators one by one. We'll skip that step here and
just delete them. Either block select all of your DRC Errors
items and press thee/ key, or rerun Utils DRC with no reports
enabled. Rerunning the command clears the old markers.

Reports and output

We recognize that the value of your design is locked in the ability
to generate high quality output including reports and accurate
artwork for board production. ACCEL EDA excels in this area
with its powerful, easy-to-use features; like those you've already
seen for placement and editing.

In the eval, output can only be generated for unmodified designs.
If you make changes to the supplied PCB files before generating
output, you will be notified that output can't be generated. Close
the modified design, and open the original again.

reports ACCEL P-CAD PCB generates a variety of comprehensive
reports to help you verify the integrity of your design and
document your work. The format and content of the available
reports were designed by PCB designers and service bureaus.

Reports can include custom headers and footers, date/page
output, and data from the File Design Info command. Other
options specify format, pagination, and the output medium.

generate ACCEL EDA
reports to document your FEE L
dESIgn professlona/ly Header: IDEATUUU Database Accelerator FEP Design

Footer I[c] ACCEL Technologies, Inc. All Rights Reserved

Repart Option: Page Formal Style Formal

X Aperture Information X Use Header C Comma Separated

% Bil of Materials [ Use Foaler @ Report

[% Companent Locations ¥ Design Info Fieport Destination
[ Glue Dot Locations X Date/Page ® Sereen

™ Librar Contents X Pagination 8 :;ter

[ Pick and Place Locations

[ Statistics Lines per Page: IBZ—

[% Attributes

[¥ DRC Enor Indicators [ Generat= | [ ome |

Choose File Reports and enableeport Options box for each
report you wish to generate. ChooseR®eport format and send
the output to th&creen Click Generateto produce the reports.
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Comma separated ASCII report files can be output for loading
into your favorite word processor, database manager, or
spreadsheet for further editing or formatting.

printing your  In ACCEL EDA, we've paid particular attention to generating the
artwork highest quality artwork for the wide variety of devices supported
by Microsoft Windows as well as Gerber-format photoplotters.
Our straightforward approach and intuitive dialog boxes take the
mystery and frustration out of generating artwork, photoplot files,
and N/C drill files.

ACCEL P-CAD PCB provides all you need to print exactly what
you want. First you'll set up the printer, then create a print job

for each piece of artwork to be generated. Finally, you select any
number of print jobs and generate the output.

We'll demonstrate using our sample boa@CSAMPL.PCB.

Make it current by choosing it from the list of open designs
provided under the Windows menu. Use the File Printer Setup
command to choose your printer, paper size and source,
orientation, number of copies, and other print options.

setting up your Choose the File Print command. Thent Jobs list box shows
print jobs the jobs that are already defined for our sample board.

select print jobs to output Print Jabs:

in the File Print dialog box igggmgtggﬁ | T E——— |

ACCSAMPL_SLK
ACCSAMPL_MSK -
ACCSAMPL_ALL | Drill Symbols... I

| LColors... I

| Generate Frintouts

Set Al
LClear Al

We designed this dialog box to make it easy to examine or
change an existing job, or to create a new one. The buttons on
the right are positioned in the order that you would use them.
Click Setup Print Jobs Here you set up your options including
the layers and items to be included, and the scale, offsets,
rotation, and drill symbol size for the output.
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SelectACCSAMPL_ALL in the list box. You'll see the
characteristics defined for that job on the right. To change the
job, update the options and cliddodify. Creating a new print

job is just as easy: choose your options, type a new job name in
the Print Name box, and clickAdd.

Setup Print Jobs

set your printing options D

in the Setup Print ACCSAMPL_TOP
. ACCSAMPL_BOT
Jobs dialog box ACCSAMPLZSLE
ACCSAMPL_MSK
ACCSAMPL_ALL
ACCSAMP NEW

Prirt Job Selection

Frint Name: IACCSAM P_NEWw
Scale 1.00 Diril Sy size: ID.Dm\I
Hoffsst | 0.0mil ' offset IU.EIm\I

% Rotate | ™ Draft

[X Pads X Vias X Pad/ViaHoles

X RefDes X Type I~ value

I Diill Spm ¥ Glue Dot ¥ Pick and Place

| SetAl

Add Clear &1 I ™ Eeepout [T Cutouts X Connections
[ todv | [CEppkTaverser | [aoupu 2
Delete I

layer sets speed layer Before exiting the dialog we should take a look at layer sets. Sets
fg{’f{f;’og ”;OC; thplgt, of layers can be created in Options Layers to activate nets that are
9 pay frequently used together for routing, display, or output
generation. Several layer sets are pre-defined for you.

Pick a set name from the combo box next taAhply Layer Set
button, then apply the set. Notice in thayers box that a pre-
defined set of layers are activated. Multiple jobs can be set up
before you pres€loseto return to the File Print dialog.

auto drill assignments  N€Xt, clickDrill Symbols. We could manually assign each hole
speed output generation ~ Size to a drill symbols. Instead, clidkitomatic Assignto
assign them all instantly, then exit the dialog.

One important note on drill drawing output is that you must
selectexactlythose layers to be drilled for each print job. The
output must match the required manufacturing steps. For
example, on a four layer board with one through-hole and one
buried via, two jobs would be needed. One drill job should have
only the middle two layers selected. A second job would be
defined with all four signal layers selected. This would match
the manufacturing steps of laminating the middle layers and
drilling them to create the buried via, and then adding the outer
layers and drilling again to create the through-hole via.

ACCEL EDA Tip
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CAM file
generation

Gerber output

all of the functions for
generating photoplot files
are accessed from one
handy dialog box

setting up
photoplot files

set your options for
photoplot files in the Setup
Output Files dialog box

Set your output colors using the dialog accessed by clicking the
Colors button. Return to the File Print dialog. Click to highlight
the names of jobs to run. Then, cl@knerate Printoutsto
produce the print jobs on your printer.

The process for generating Gerber-format photoplot files is very
similar to that for generating prints. You determine the contents
of the photoplot files, select one or more of them, and generate
the output. With Gerber files, however, you must make an extra
step of mapping apertures to items on your design. ACCEL
EDA's automatic aperture assignment makes this easy and quick.

Choose the File Gerber Out command. Again, the buttons on the
right of the dialog box are positioned to lead the designer through
the step-by-step process of generating photoplot files.

File Gerber Out

OutputPathe  CA

Dutput Files
ACCSAMPLTOF
ACCSAMPLEOT
ACCSAMPL SLK
ACCSAMPLMSK
ACCSAMPLALL Apsriures

Setup Dutput Files:

Dl Symbols..

Gerber Format.

Generate Output Files

il

Setall

[ ez Al | [ Cose

Click on Setup Output Files Notice how similar the dialog is to
the one we just visited. Create a new output job by setting output
file options, including the file extension, and cligid.

% Tutput Fils Selection
ACCSAMPLBOT Loz
igggmgtﬁ& File Estension: W
L'L * Offset W
¥ Dffset: W
Dill Symbol Size: — [00ml
X Fads I RefDes
B B Wias ™ Iupe
™ PadfviaHoles ™ Walue
2dd [ Bior I Dl Symbols
Apply Layer St | [A1Duput [#]
Output Pathe [0
™ Wiew log file upan completion

Click Closeto return to the File Gerber Out dialog box.
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setting up
apertures

automatic aperture
assignment saves time

viewing
photoplot

files

view your Gerber output

and your original design
at the same time

Next, click onApertures to assign a photoplot aperture to each
item on the board. To save time and hassles, justAilitk in

the Automatic Describe/Assignsection of the dialog box.
ACCEL EDA will automatically assign an aperture to each item.
You can then edit any of the assignments if you wish. Click
Closeto complete aperture definition.

Aperture Assignments

ltem Aperture Item:

[Drawn Symbols] poo Type: Pad
[Palygons] pomo . P
LINE 10,0l Do1o Shape:  Elipss
LINE 12, Omi ot i U]
LIME 15, Omwil Doz t* Dim: 78 Orwil
LINE 20, v om3 HDiz:  32.0mi
LINE 25, Orwil D014 X
LINE 30,0l 0015 Angle:  O0deg
LINE 50, Ormil DME Offget: [0 Ol 0. il
FAD EL 100 0rnil 60 Ormil 32, 0ril 0. 0deg (0. Ornil.0. Ormill Aperture:
PADEL 115.0mil 75.0mil 32, 0ril 0.0ckeq [0, 0mil 0. 0mil ol —
EaP E 1Al il Bl (il 35 Ol 11 Cicben 10 Oroil 0 Ol aTitE:] G ds )
Lel T [+] Shape:  Elipse
= Dim: 115 0mil
‘ Lissign... | | LUnassign ‘ | Unassign Al |  Dim: 75 Ol
HDiz:  0.0mi
Automatic DeseribeAssigr Type: Flash
[~ PadVia holes Draw aperture size: 10.0mil Angle:  0.0deg
[® Clear current apertures Offset: (0.0l 0. O]
[¥' Draw Rotated or Offset PadMias

File Gerber Out also provides access to assigning drill symbols.
These were already assigned for printing and don't have to be
redefined here. Cliceerber Format to set the format for your
output.

Finally, select one or more of the output files by highlighting
those names in tH@utput Files list box. ClickGenerate
Output Files to produce the photoplot files.

Perhaps no other function in ACCEL EDA provides a good
night's rest as much as the photoplot file viewing facility. By
viewing the files just generated on-screen, you can be assured
that your aperture selection and options were correctly set.

A particularly powerful feature is ACCEL EDA's ability $tide

a Gerber file into a layer while the original design is open. As
with superimposing two supposedly identical overheads,
discrepancies become quickly obvious. You can also read in
multiple Gerber files to view a composite of the design.

A Gerber input file can be loaded into any design that shares
aperture assignments. If you want to load Gerber into an empty
design, start with one that has matching assignments and use File
Clear. This command deletes items but keeps the environment,
including your aperture assignments.
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OpenRDEMO1_P.PCB again. Assign Gerber apertures by

running File Gerber Out, clicking thpertures button and then
Auto. After your apertures are set, choose File Gerber In and
loadRDEMO1_P.TOP or RDEMO1_P.BOT, or both, from the

eval's Demo subdirectory. The contents of each Gerber file are
written to a separate layer. By viewing a design layer at the same
time as the associated Gerber data , you can tell if anything has
been changed since the Gerber output was generated. Be sure to
look at both views: when the design layer is current and when
the Gerber layer is current. This will show if data is missing on
either of these layers.

identify changes made
since Gerber generation

o\odo e

generating N/C Drill files are also easily generated. The procedure for
N/C Drill files generating drill files is very similar to those for creating prints
and photoplot files.

Choose the File N/C Drill command. Set up output files, assign
tools, and set the drill file format all from this one dialog box.
Recall the ACCEL EDA Tip (a couple of pages back) on
selecting layers for getting proper drill output.

Select the output files, click t@enerate Output Filesbutton,
and watch ACCEL EDA go to work.

fabrication and  Adding dimensions for fabrication is done within ACCEL EDA.
documentation Zoom to view Section 3 of the design. Choose the Dimension

tool and click in the workspace to bring up the Place Dimension
E‘ dialog. Make choices for the available options and [Dé&s

Place Dimension
ACCEL EDA offers a —
i i . Siyles: Orientation————— Teat Shyle———
variety of dimension styles Faink to Paint @ Harizantal Detaut
Unis 0 yericel
IinCh |£I Text Orientation—— Lire Width—————
Layer: @ Hgrizontal 1a U”’Y" -
Board O Wertical Ling 'width...
Precision: |1 :I Symbo X Display Units
@ Text I% Dis 8
= plap Diameter Symbol
Symbol Size: 500, Ornil Ol Circle =
Center Size: 200, Ol O Square :

ACCEL EDA Evaluation Guide Section 5 - A PCB Design Session 85



With the above choices, and picking the design’s edges on the
Board layer, we produced the following results.

clearly annotate your — 20 IN |
design for manufacturing :

4 N

S5 ] ué J
nl |r\-/ nl_y —= @9
ACCEL EDA has the tools to complete your fabrication and
assembly drawings, and generate reports for pick and place
locations, glue dots, and a Bill of Materials. You'll find built-in
DXF input and output commands for interfacing to mechanical
design systems. The retail version of ACCEL P-CAD PCB
allows you to cut portions of your design to the clipboard as a

Windows Metafile bitmap for pasting directly into your design
documentation.

section In this section we have shown you how to:
review

Set up a design in preparation for component placement.

* Create a board outline and load a netlist to have components
automatically placed in the workspace.

* Manually route connections with the various orthogonal
modes, including curved trace routing, and edit them.

* Assign multiple nets to a plane.

* Add and update copper pours, with user defined backoffs,
patterns, and net assignments.

* Verify your design with netlist comparison and DRC.

* Generate reports, printed output, photoplots, and N/C drill
files. Also, view photoplot files on-screen.

As you can see, ACCEL EDA has the tools to help you lay out
sophisticated printed circuit boards. In the next section we'll
show you how to save hours of tedious labor by using ACCEL
PRO Route, the optional high-performance autorouter.

ACCEL EDA Evaluation Guide Section 5 - A PCB Design Session



SECTION 6

Integrated Autorouting

A wide range of autorouters, representing four different
technologies, are accessed directly from within ACCEL P-CAD
PCB. There’s one to meet your neadd your budget. You'll
find our QuickRoute maze autorouter and our shape-based
interactive router, InterRoute, built right into ACCEL P-CAD
PCB. The ACCEL PRO Route and SPECCTRA high-
completion autorouters are powerful options available for
enhancing your layout system further.

In this section, we'll introduce each of the autorouters and then
demonstrate our high performance, rip-up and reconstruct router,
ACCEL PRO Route. Each is just a few mouse clicks away,
making it easier than ever to iterate towards a completed design.

A Common Router Interface

LoadDEMO1_P from the eval's demo subdirectory if it is not
already loaded. Choose the Route Autorouters command. This
context-sensitive dialog box is your entrance to all of the
autorouter interfaces found within ACCEL P-CAD PCB. We'll
examine each in turn.

set all autorouting options
in one handy place with Autorouter: [ Duick Foute [ st [ few [ oee |
the Route Autorouters SEE

PRO Route

command FHE Foute EMONDEMDT_P.STR
Output PCE File.. | CAACCELADEMOMRDEMOT_P.FCE
Output Log File.. | CAACCELADEMONRDEMOT_P.LOG
Flouting Gric: [ 25mi 2]
Line Widtre  [10.0rnl =l
Emor Messages
Defaul] ® Qs

) Dutput to Log File
(® Dutput to Both

ACCEL EDA Evaluation Guide Section 6 - Integrated Autorouting 87



QuickRoute

select routing passes in
the Pass Selection dialog

Click the drop dowrAutorouter list box and notice interfaces

are available for QuickRoute, PRO Route, PRO Route 2/4, and
SPECCTRA. Cycle through the choices to see how the context-
sensitive lower portion switches to present options available to
the selected router.

This common interface simplifies learning and makes it easy to
switch between the routers as routing demands change within a
project or from project to project.

QuickRoute is a gridded maze router included with ACCEL
P-CAD PCB and ACCEL Tango PCB at no additional cost. This
basic utility offers tremendous productivity advantages over
manual routing. It's a handy tool for verifying placement
feasibility, completing boards of moderate complexity, or

initially routing more complex designs. QuickRoute also has
separate manufacturing passes to improve the design after traces
have been placed.

ChooseQuickRoute from the Autorouter list box. In turn,

examine the dialogs accessed by pressingdkers, Net Attrs,
andVia Style push-buttons. These are the familiar ACCEL P-
CAD PCB dialogs, provided here as a convenience during
routing. The data is shared with PCB; changes made here will be
reflected in the dialogs accessed through other ACCEL P-CAD
PCB commands, and vice versa.

Press th&assegpush-button. Separate passes are available for
routing wide traces, cleaning up the design, and via
minimization.

Pass Selection

-Pass Selection————————
% wide Line Routing

X Harizortal

X ‘ertical

X L' Routes [1 via]
X Z'Routes 2 vias]
X 'C'Routes 2 vias]

X Any Node [2 vias) _

[X Maze Routes

X Any Node [maze)
% Route Clearup

X Via Minimization
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QuickRoute allows routing with pre-set combinations of trace
width, clearances, and routing grids. Additional information is
provided in the on-line Help for the Route Autorouters command
and will not be covered here.

When all options are assigned as desired, simply ftessto
set the autorouter in motion! QuickRoute is enabled in this
evaluation and although we will not be guiding you through a
demonstration, you can experiment with it on your own. Of
course, this version will not save the routed results.

SPECCTRA  Cooper and Chyan Technology, Inc.’s (CCT’s) SPECCTRA

Autorouters shape-based batch and interactive routers represent the latest in
autorouting technology. Available as optional companions to
ACCEL P-CAD PCB, the AutoRoute products are extremely
efficient in real-estate usage, often reducing layer requirements
for a design. In general, shape-based routing requires less
memory than grid-based routers and is, therefore, the preferred
choice for boards that are physically large and those with many
layers. SPECCTRA offers a particularly rich set of router
commands and design options, all accessed from within ACCEL
P-CAD PCB.

The SPECCTRA AutoRoute products vary in the number of
layers and pins that can be handled. SP4P is for designs having
up to 4 layers and 4000 pins. SP2 routes boards of one or two
layers and any number of pins. Finally SP10 has no practical
layer or pin limit.

Options are available for Advanced, DFM/DFT, Hybrid, and Fast
Circuit needs. Contact ACCEL Sales for more information or for
a full-capability evaluation copy of these products.

interactive route editing ACCEL also offers CCT'’s powerful Interactive Routing module,
allows plowing, shoving, - gdjitRoute. EditRoute revolutionizes the editing process with
and ghosting . - . . . . .

plowing, shoving, and ghosting. Pushing wires aside and routing
around pins during placement, shoving wires and vias (even if
they must jump over other pins and vias), and multi-level undo
are all part of EditRoute. EditRoute is available in the same
unlimited, and two and four layer versions as AutoRoute. The
interface is also shared.

To examine the autorouter interface, chad8B&ECCTRA from
the Autorouter list box.
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the context-sensitive
Route dialog presents
options applicable to the
selected autorouter

the DO File Wizard puts
SPECCTRA commands
at your fingertips

Route Autorouters

I Start ” | ‘ Close |
Strategy

SPECCTRA

Autorouter:

tral

CAACCELADEMO\DEMOT_P.DO
CAACCEL\DEMO\RDEMO1_P.FCE
CAACCELADEMOSRDEMO_P.LOG

Do File:
| D0 wizard, | ‘ et Classes... | | LCommand Line. ‘

The SPECCTRA autorouters are controlled by router commands
supplied in a DO File. Click thBO Wizard push-button for

help in creating a command file. Select various commands from
the drop dowrDO Commandslist box and notice the right

portion of the dialog changes to display valid arguments for each
selected command. This context-sensitive dialog helps ensure
your command arguments are valid and syntactically correct.

D0 Comratids:

:;aum:ul i Mumber of Passes: '17

Eﬁgfgle || ¥ Direction: ’ln_oul—E

E:’:ﬁ: : " Pin Share: off

g‘::tn K “ia Share: off

ggtliifve [class [ Pin Type: m

el o T G

e | addpeioe || addgfier |[ Moty | Dot |
f;ﬁiﬁ I+ | Auta Create DO File | | Ok | | Cancel ‘

You add a new router command to the DO File by selecting the
command from the list box, filling in the arguments in the right
portion of the dialog, and pressiAgld Before or Add After .

The new entry is added to tB® File list box.

Since SPECCTRA command documentation is not provided with
this eval, you do not have sufficient detail to complete a DO File
manually. Instead, press tAeto Create DO File button and

notice theDO File list box is automatically filled in. Entries can
then be added, modified, or deleted. Pf@Ksto exit the dialog.
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Next, press thdlet Classedutton to view or create named
classes of nets. You'll find a couple of classes have already been
added to this design.

Back in the main Autorouters dialog, you may also want to
examine the options available in tiemmand Line dialog.
This autorouter is not included with this evaluation.

ACCEL ACCEL PRO Route and ACCEL PRO Route 2/4 are sold as
optional autorouters for ACCEL P-CAD PCB and ACCEL
PRO Route and Tango PCB. They may be installed with the program at initial
PRO Route 2/4 purchase or added later as an upgrade. With these autorouters,
you'll iterate towards an optimal design faster than you ever
imagined.

ACCEL PRO Route 2/4 is ACCEL PRO Route technology for
designs having one or two signal layers, or those with up to 4
layers and 4000 pins. With that exception, the products are
identical and any description applies to both.

Some of ACCEL PRO Route's advanced features include:

« Proven autorouting technology previously available on
workstations alone.

« Expert-system technology to select optimum routing
configurations for you automatically.

« Reconstruct algorithm iterates towards 100% completion.

« Intelligent cleanup algorithms produce high-quality,
manufacturable designs.

« True multi-layer autorouting with simultaneous routing on
all enabled layers (not just layer pairs).

« Line widths and via styles may vary on a net-by-net basis;
with wide-line routing for power and ground nets.

« Exclude some nets from being autorouted, if desired.
« Control ripping up pre-routed traces per net or globally.

« Uniform and non-uniform grids with off-grid capability for
enhanced performance and greater pad placement freedom.

« Copper sharing (T-routes) to reduce total trace length.
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« True diagonal routing, a sophisticated capability provides
high completion, reduces the nhumber of vias and connection
inches, and produces more manufacturable results.

 Intelligent via placement for higher completion rates, and
automatic via placement for surface pads and edge
connectors on multi-layer designs.

« Surface mount design with fine-line routing, routing to both
top and bottom pads, and smart via fanout.

« Comprehensive routing report detailing the results of each
routing session.

« Automatic backup recovery files; interruptible and
re-entrant operation.

 Integration within ACCEL P-CAD PCB for convenience
and enhanced productivity.

A minimum of 16 MB of memory is recommended for ACCEL
PRO Route. Memory requirements increase with larger and more
complex design.

We will now step through a full demonstration of ACCEL PRO
Route. We think you'll be impressed with the output quality and
how quickly ACCEL PRO Route completes your designs. The
eval version will not save the routed results, but all of the routing
statistics can be found in the resulting report file.

Setting up ACCEL PRO Route

92

pre-routes and
keep-outs

We took the demo board from the last section and pre-routed
power and ground for you. Op&&MO1_P.PCB, from the
eval's Demo subdirectory (e.g:\acceval\demo ).

If you have done any manual routing on a board, don't worry.
ACCEL PRO Route will respect your work as pre-routes. You
can also designate keepout areas (where the router will not route)
on any layer by using the Place Keepout command.

Choose the Route Autorouters command, and sel®tRoute

or PRO Route 2/4 from theAutorouter list box. From here you
have direct access to dialogs that set up design rule clearances,
line widths, routing layers, via styles, net attributes, routing grids,
and passes. Many of the sub-dialog boxes will look familiar to
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you. That's because ACCEL PRO Route uses the same dialogs to
set up items like grids, line widths, clearances, and layers that
ACCEL P-CAD PCB provides for manual routing and rule

checking.
Autorouter: IPHD Foute |$| | Sl || Restart I | Clase I
Strategy
CAACCEL\DEMDADEMOT_PSTR
CAACCEL\DEMOVRDEMOT_P PCE
CAACCEL\DEMO\RDEMOT_P LOG
x A.gto Grid r a\gn::!;agneous Class
X Pipup Checkpoint Interval
= — [® Diagonals 120 Minutes
1D.Dmi| Copper Share—— [Emor Messages
[Defaull @ Lines and vias ) Dutput to Sereen
= ) Viaz only ) Output to Log File
125 C Disable @ Output to Both
Via Grid Multiple: I]
route  The following is a brief description of each item in the Route
. : Autorouters dialog box for PRO Route.
configuration 9

- Strategy File. You can save the various routing options in a
strategy file, which can later be loaded for re-use. This is
particularly helpful if you plan to autoroute the same board
with a variety of different strategies, such as varying the
number of passes. For our example, the strategy file
DEMO1_P.STR will be present in the dialog since we have
DEMO1_P.PCB loaded.

« Output PCB File. The file name for the routed design.
Your current design is autorouted and automatically saved to
this file name.
Note: the eval version does not save routed results.

« Output Log File. ACCEL PRO Route produces a
comprehensive statistical autorouting report that is written to
the file specified with this button.

« Load. Loads a previously saved strategy file.
- Save. Saves route strategy data to a file for later reference.

- Set Base.Automatically sets the Strategy, Output PCB, and
Log file names, using the design file name as a base.
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experienced users have
total control over routing
strategy, while beginners

can simply choose "Auto”

and let ACCEL PRO
Route's expert system
technology do the rest

set up your own strategy
for routing passes
or click Auto

94

Clearances. This is the same dialog used for DRC in PCB.
Pad to Pad, Pad to Line, Line to Line, Via to Line, Pad to
Via, and Via to Via clearances can be set per layer.

Layers. This button is also shared with PCB. Plane layers
are specified and signal layers are enabled for routing. The
autorouter will not route on disabled layers. You can also
establish a routing bias for signal layers, eitherizontal
Vertical, or Auto (the router chooses the best direction).

Net Attrs. Choose this button for the Edit Nets dialog box,
where you can set routing widths, via styles, maximum vias,
ripup, and routing control per net.

Passes.Click this button to indicate the type and number of
passes desired. Cheglto Pass Selectiorio have the

router choose routing passes for you, or clear the checkbox
to manually select the pass types. You can also set the
number of iterative and manufacturing passes in this dialog.

Pass Selection

rkanual Pass Selection———————

[ wideVia Fanout [SkD)
X Wia Fanout [SMD]
[ wide Initial

[T Auto pass selection

[T Force manufacturing passes

Pasz Counts———————————————————
™ wide Comprehensive

M ax lterative Passes: I 3
[ Memorny
X Initial Manufacturing Passes: I‘I

[X Comprehensive
= Exhaustive

[ Iterative [Rip-up)

X Manufacturing

[ Final Manufacturing

Cancel

Line Width. This is used to set the default line width for all
routing except where you establish an alternate width using
the Net Attrs option.

Via Style. This button accesses ACCEL P-CAD PCB's via
style dialog. Choose the via you wish to use as the default
to be placed during autorouting. Alternate via styles can be
set per net with thBlet Attrs option.
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ACCEL PRO Routewill  « Route Grid. This button is used to manually set a grid. Itis
route on a uniform or not used if theAuto Grid option is set. You can choose a
non-uniform grid, plus . . . . . .
off-grid when needed, to uniform or non-uniform routing grid from the list or click on
achieve superior results Add to add another grid to be used for routing. The
autorouter uses the Absolute routing grid. Non-uniform
grids offer the same routing power using fewer grid points,

so the router can use less memory and autoroute faster.

e Via Grid Multiple. ACCEL PRO Route allows for vias to
be placed on a coarser grid than tracks, thus eliminating
blockage of routing channels. You can choose how coarse
the via grid is to be by setting a value that is multiplied by
the routing grid. For example, if you are routing on a 25-mil
grid and choose a via grid multiple of 4, vias will only be
placed on a 100 mil grid. This option is not available if the
Auto Grid option is enabled.

e Options. EnableAuto Grid if you want ACCEL PRO
Route to choose the optimal routing grid for you. It will
select the routing and via grids based on the type of
components on the board, their pad size and pitch, the
placement grid, your selected line width, and design rule
clearances. ChedRipup to allow the router to globally rip-
up and reconstruct your pre-routes; leave it unchecked if you
want your pre-routes to remain fixed. Ché&xkgonalsto
enable 45-degree routing; leave it unchecked for 90-degree
routing. Enabling th&imultaneous Class Routingbox
routes multiple net classes in the same pass. This is used in
special cases to achieve higher completion rates. The
Checkpoint Interval Minutes value is the maximum
amount of time the router will work before it creates a
checkpoint file.

« Copper Share. Copper sharing (also called T-routing) is a
routing technique that saves connection inches, increases
completion percentages, and reduces via count. You can
enable copper sharing to lines and vias, or vias only, in the
Copper Sharebox.

Go ahead and click the options to view their respective dialog
boxes. Save your desired configuration in a strategy file, by
clicking Save Then choos€loseto exit the dialog.
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Running ACCEL PRO Route

96

the ACCEL EDA
Route toolbar

the menu and Toolbar

offer autorouting options
when ACCEL PRO Route

is running

Now we are ready to route and roll! ChooseSteat command

to get things going. Sit back and enjoy your coffee, but don't go
away. This board will route to 100% completion with three
manufacturing improvement passes in under 3 minutes (on a 90
MHz Pentium computer).

When the router begins a new menu and Toolbar is displayed,
providing commands that are accessible during routing. These
include commands to control the display of your board, track
route performance, and control the autorouter itself.

DEFIR

The Toolbar includes buttons for the most common operations
during routing. From left to right, they arénfo, presents a

dialog with up-to-the-minute statistics on the routing jdiew

Log, used to view your output log file while routing continues;
Cancel provides a variety of options to control routing and save
the routing results (retail only); aom Window, for zooming

in on the board during autorouting.

ACCEL P-CAD PCB - [C\ACCEILADEMO\DEMO1_P.PCB]
View Route Options Help
g0 «
.................................... +
= ]
= =
o
I
3]
. = . . e N N1 - e
e e . 12
T Y.Y-¥ 8 R - o
PR . P
. ] N |
= 5 R S B e iy U
. P e A i
LRI = i, Nl .
H s S R I A TR WP il j
b = off Rns
=1 !
—— ——)__'—[
m b obodoraRE———— |
o
ORI L g G
.................................... ;
+ | -
29125 |51 500 | Initializing rauter

Watch the Status line for messages. It keeps you informed of
ongoing routing activities. You'll first see initialization and pre-
pass messages. Next, the various routing passes begin.
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ACCEL PRO Route has three basic phases of routing (each with
their own passes): @nstructivephase that adds traces to the
board; anterative phase that removes and re-places connections
to converge on 100% completion, anchanufacturingphase that
improves the board for manufacturing.

like an experienced  The intelligent cleanup algorithms in ACCEL PRO Route create
designer, ACCEL PRO - high_quality routed boards that are cost-effective and reliable.
Route creates boards . .
which look clean and are V€ program straightens traces and uses true diagonals to create
highly manufacturable improved manufacturing yields with fewer vias and shorter total
trace lengths. Other manufacturing functions include trace
spreading, acute angle removal, and improved pad entry (through
the corners of square pads and the ends of rectangular or oval
pads). True memory patterns on a single layer are generated.
These routing characteristics improve electrical performance,
lower cost, and result in enhanced board aesthetics.

ol During routing, press thiefo button from the Toolbar to view
ACCEL PRO Route's pass information.

Route Information [PRO Route]
get up-to-the—mlnute status
on your route jOb at any Total Connections : 138 Free Memory: 4847588
time with the Info Start Time/D'ate: Thu Apr 04 13:41:34 Disk Size: 359759872
command Current Time/D ate: Thu Apr 04 13:45:15 Disk Space Free: 60219392
Pazs:  # Scheduled  Defered Completed Time “ia
Pass Name Overall: Completed Time: ia
Memorny 1 h2 9 43 82% 00018 0 +
79 &7% 00046 4
Initial 2 59 13 48 7% 00057 34
125 90% 00146 38
Comprehensive 3 13 3 10 76% 00034 16
135 97% 00224 B4
E haustive 4 3 1] 3 100% 00013 9
138 100% 00241 63
Manufacturing 10 0 0 0 100% 00048 14
138 100% 00334 49
Manufacturing 11 1] 1] 0 100% 00003 0

temporarily pause and - ACCEL PRO Route is fully interruptible. Any route job may be
resume autorouting  naysed and resumed later. If you want to temporarily halt the
router, use the Route Pause command. While paused, you can
still zoom and examine router status. The paused autorouter frees
resources for other Windows programs. Choose Route Resume
to resume routing.

@l If you wish to stop the router to make changes to the placement
or to edit routed tracks, choose the Route Cancel command from
the menu or Toolbar. In the retail version of ACCEL PRO
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what makes ACCEL

98

PRO Route such a
good router?

the reconstruct algorithm:
a step beyond rip-up or
push 'n shove

Route, Cancel also allows you to suspend the route. The
resulting checkpoint file can later be restarted by pressing
Restart from within the Route Autorouters command. When
routing is complete, the ACCEL P-CAD PCB editor screen is
restored.

In the eval, autorouted results cannot be saved. The report file,
however, can be. Select Route View Log or click the Toolbar
button to view the report file during routing or after a routing job

is done. Itincludes your selected strategy, a complete rundown
on the results of every pass, and final board statistics. The report
file holds the key to measuring the productivity gains you'll enjoy
with this autorouter.

Now that you have seen ACCEL PRO Route operate, you may be
wondering what it is that makes the program produce better
boards in less time than the competition. If you are satisfied with
the results and don't care about the technical details, feel free to
skip this short section. But if you'd like a little more background,
read on.

The sample board we autoroute&MO1, is obviously not a
comprehensive test of ACCEL PRO Route's capabilities. We
utilize DEMOL1 because it routes to 100% quickly and doesn't
require in-depth knowledge of PCB design to set up.

Real appreciation of ACCEL PRO Route's advantage over the
competition requires running boards which utilize its iterative

and manufacturing phases because these passes use the program's
uniquereconstructrouting algorithm.

The reconstruct algorithm establishes ACCEL PRO Route as the
new standard in PC-based autorout&#-up and retry

autorouters, first introduced in the '70s, will routinely pull out
numerous blocking connections during the rip-up phases. These
connections are simply re-ordered and routing is again attempted.
Failure to re-place all ripped up connections can reduce the
completion percentage, often causing diminished routing results
even after hours or days of operation. These autorouters rely
heavily on time-consuming trial and error.

Newerpush and shovautorouters improved the technology, but
their algorithms for re-placement are limited to pushing the
blocking traces out of the way in a routing window. The
technique does try to intelligently move signals to solve a
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problem. However, it limits the movement within the local
window, then moves the window in an attempt to finish the work.
Partial connections are a side effect of failing to complete a route
in an adjacent window. While performance is quite good within
the local window, output speed and quality suffer in larger, more
complex board designs.

reconstruct achieves 100% ACCEL PRO Route's reconstruct algorithm tends to solve simple
completion and also - pnckages by making changes in close proximity to the blockage
provides manufacturing -
improvement @nd solves larger problems with a more global topology

approach. The software analyzes various sets of signals that can
be moved to solve the blockage, and chooses a set that handles
the problem. The router removes the chosen set of signals, and
re-places them in a way that removes the signal blockage, often
selecting a completely different path. No connection is ever
removed without being replaced. The results: the percentage of
the board completed never goes backward, and the task of
producing a quality design is accomplished significantly faster
than with today's competing rip-up or push-and-shove
autorouters.

The reconstruct technology also requires significantly fewer
iterations to automatically route 100% of a PCB. And, the
manufacturing improvement phases insure that trace lengths,
vias, and layers required are minimized.

put ACCEL PRO Route to ~ Several boards, with a variety of technologies, are included with
the test by running the s evaluation package so you may fully appreciate the power,
benchmark boards d d It i f desi d using ACCEL PRO
or your own designs SP€€d, and resulting quality of designs routed using A
Route. We encourage you to autoroute these, or designs of your
own, and compare the results to any other autorouter you may
have seen or used.

In this section we have shown you how to:
section

; Use the common autorouter interface
review

* Set up QuickRoute

¢ Setup SPECCTRA autorouters

* Set up ACCEL PRO Route for optimum autorouting results
* Run ACCEL PRO Route and study its results.
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At this point in a typical PCB layout job, the designer reviews the
work done by the autorouter, tweaks any tracks that are not

optimum, and manually routes any connections left uncompleted
by the autorouter. A design rule check is done on the completed

layout. Then the artwork (plots, prints, or photoplots) and CAM
files are generated.

In the next section, we will review some of the powerful
integration features of ACCEL EDA, including ECOs, cross-
probing, and shared libraries. After that, we'll call it a day.
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SECTION 7

Linking the Pieces

The integration features of ACCEL EDA make it particularly
valuable for creating complex designs. Forward and backward
ECOs, cross-probing, and shared libraries all allow you to iterate
more quickly and accurately towards your final design solution.
Here we'll see how ACCEL Schematic and ACCEL P-CAD PCB
are tightly linked.

Engineering change orders (ECOs)

ACCEL EDA offers  One of the most difficult, yet crucial, aspects of PCB design is
forward and backward e eping the schematic and PCB synchronized throughout the
ECO capability iterative design cycle. ACCEL EDA offers full forward and

backward ECO capability to help you make sure your documents
remain matched. In this section we'll show you how to make
changes to the schematic and have them reflected in the PCB.
ACCEL EDA will work equally well in the opposite direction;
making changes to PCB that are taken back into the schematic.

ACCEL EDA records the following activities:

- reference designator changes

« net name changes

« net addition and deletion

« net node addition and deletion

- part addition, deletion, and modification

- component addition, deletion, and modification

« attribute addition, deletion, and modification
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exercise #1:
creating
ECOs

+L-

parts can be automatically

102

wired to existing nets

Matching Schematic and PCB design files have been provided in
the eval's Demo subdirectory (eg\acceval\demo ). Open
DIGDEMO.SCH in ACCEL Schematic andIGDEMO.PCB in

ACCEL P-CAD PCB. If these files were opened and modified,
bring up clean copies. Use Library Setup to open DEMO.LIB in
both, if they're not open. Then maximize ACCEL Schematic.

We will rename a net, add a net connection, and delete and add a
capacitor. These activities will be recorded and imported into
PCB.

1. In ACCEL Schematic, choose the Utils Record ECOs
command or Toolbar icon and turn tBEO Recorder On

2. Torename a net use Edit Nets. Check thaflhdets
filter is enabled. Scroll to findET00116, select it, and
click theRenamebutton. EntePWROUT_as the new
name, then close the dialog.

3. Next, we'll add a connection. Set the current sheet to Sheetl
and the current grid to 100mils. Zoom in to the lower
rightmost parts on the sheet. Using Place Wire, connect
U24, pin 17 and U20, pin 7.

4. Finally, let's replace a non-polar capacitor with a polar one.
Using the Edit Parts command, select @a#rin the parts list
and clickJump. Delete this capacitor and the wires
connecting it to the horizontal power nets.

Place éPOLCAP capacitor in the same location, rotating as
needed, but with its pin touching the upper horizontal wire.
Select the capacitor and move it down so the lower pin
touches the lower wire. Move it again to a center position.
Notice the capacitor was automatically wired to the power
nets. The reference designator was also assigrnesl dse
first available designator.

Now we need to export the changes to PCB. Turn off the ECO
recorder (answeresto the warning message). Choose Utils
Export ECOs and clickiew Pending ECOs

In the report, a semi-colon (;) indicates the line is a comment or
an ECO that has already been applied. Look for requests to
rename a net, add a net with two net node connections, delete a
non-polar capacitor and its two net node connections, and finally
add a polar capacitor with its two connections.
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. . . — Notepad - ECO_PREY.TMP BE
view your engineering File Edit Search Help
Changes before ; ACCEL Schematic Version 12.81 [C:\AEDAEVALADEMOADIGDEMO.SCH | *

i NetRename "HET@8116" "PWROUT_1"
app/ylng them Netadd “HET@@a08" B

NetNodeAdd "HETBO888" “U24-17"
NetNodeAdd "HETea@ae” “U2p-7
NetNodeDelete “'GHD" "C6-1"
HetHodeDelete “'UCC'" "C6-2"
CompDelete "Cé"

CompAdd “POLCAP" "C6™ "
NetNodeAdd "GHD" *“‘Co6-PLUS"™
NetNodeAdd "UCC" "C6-MINUS™
anpnttrndd "C6" "Ualue™ "{Ualue}"

gé!z! +

After viewing, close the File Viewer and choose $fazve ECOs
Now button, clickingYesin response to the warning message.
Accept the default filename, then clidlppend ECOs to File

exercise #2: Toggle to the PCB to import the changes. You might want to
importing locate the original capacitats, since it will be deleted and
impossible to find later. Choose Utils Import ECOs. Select the
ECOs ECO file you just created (e.qp|IGDEMO.ECO) and clickOK.
Four things happen:

1. The originalCé capacitor and its adjacent connections are
deleted. You would want to clean up remaining
unconnected copper.

2. A new capacitor is added to the workspace in the upper left
corner outside the board outline. Connection lines tie the
pads to appropriate nodes in the nets. Move this onto the
board using a 100 mil grid, making space and cleaning up
adjacent silkscreens as necessary. Your new connections
will have to be manually or automatically routed.

3. A connection line has been added between U20, pin 7 and
U24, pin 17. This would also have to be routed.

4. NetNET00116 has been renamedROWROUT _1, as seen by
scanningNet Namesin the Edit Nets command.

back annotation ECO updates are just as easy when changes are made in PCB and
brought back to Schematic. This is a handy facility that might
typically be used to renumber components in a PCB design and
update the data back in Schematic. New items are placed on an
ECO sheet (instead of outside of the board outline as in PCB),
and can then be cut and pasted onto any sheet of the Schematic.
This eval does not support cutting and pasting, so this feature
cannot be demonstrated here.
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Cross-probing

cross-probing lets
you easily locate
components and nets
across applications

104

Resize the PCB and Schematic applications to view them both at
the same time. One Windows shortcut is to iconize or close all
applications except ACCEL Schematic and PCB. Double click in
the Windows background and choose Tile.

For this exercise you must be running the evaluation versions of
both applications. Mixing a full package with an eval may not
allow cross-probing to work properly. Use the View Extent
commands to view the full schematic and entire layout. In both
applications, choose the Options Configure command and enable
DDE Hotlinks, if they are not already enabled. This verifies that
links are established for exchanging data.

Select any component in PCB, and highlight it by clicking right
and choosingdighlight, or by using Edit Highlight. The
corresponding Schematic part (or parts) will be immediately
highlighted. Zoom in for a better view.

O0\DIGD 0 | P-CAD PCB A D
=| File Edit VIBW Place Rewire Options

O\DIGD 0.PCIRAIS
=| File Edit View Place Route Options Library

Library Utils Macro Window Help 3 [ Utils Macro Window Help 3
NEEEEEE R o] D= x[Eel-] B~
+
D M5 =S S o
E o [ o o
U4
% o | 1
EE I —
3 &
N b
I~ I 3
E 74LS245
|=}ec
AT u7
% g
(FY ')
m
E

S7]En
rrmd] %
ion BC

74273

™
\I\:\%
CEtT

Vels] 2

T R 7408 +
- | +
| Press and Release <Lefty or <Spacer<Space> to place part

104000 [es00.0 1000 3] sheetz

|Press <Leits or <Spaces over & net seqment to hegin routing

2000 [35250 250 Y (I +

I+

Two highlight colors are used interchangeably. Highlight the
component a second time, and notice the color change. Next,
select a net by selecting one trace segment, clicking right and
choosingSelect Net Highlight these items and notice the
corresponding wires in the Schematic are highlighted.

ACCEL EDA Evaluation Guide Section 7 - Linking the Pieces



Shared libraries

Highlighting is cumulative. To clear the last highlight, use Edit
Unhighlight or click right and choodénhighlight. Clear all
highlights with Edit Unhighlight All.

Cross-probing works in the opposite direction as well. In
ACCEL Schematic, select any combination of parts and wires.
Highlight to find the corresponding items in the PCB.

ACCEL EDA's libraries are set up and maintained with the
various ACCEL Library Manager commands. The following is
an overview of ACCEL EDA'’s library management scheme.

A components an entity, such as a 7400, which references both
apatternfrom ACCEL P-CAD PCB and symbolfrom ACCEL
Schematic. Patterns are drawn in the PCB editor. Symbols are
drawn in ACCEL Schematic. Components are created in the
ACCEL Library Manager by assigning pin information, and
attaching a pattern and a symbol.

The ACCEL Library Manager ships with ACCEL P-CAD PCB
and ACCEL Schematic, so it is not necessary to own both
applications to create a component. Components with only a
pattern or a symbol are still functional within their respective
programs. Library integration across Schematic and PCB layout
is, however, a compelling reason to have both products from the
same vendor.

In ACCEL Schematic, the process to create a new symbol is as
follows:

1. Create a symbol from scratch by placing pins (Place Pin),
symbol lines (Place Line), reference designator and type
(Place Attribute), and a reference point (Place Ref Paint).
Other items, such as a Value attribute, are optional.

A faster method is to create a new part based on an existing
one. You must firstxplodean existing part into its original,
individual entities. Try this by placing and selecting a
POLCAP capacitor, then choose Edit Explode Part. You can
then add, delete, move, or otherwise modify the primitives.
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2. Use the Utilities Renumber command to assign pin numbers

to each pin. The Select tool must be active. Toggl@ybe

to PinNum and select each pin in the order you want them
defined. Be consistent with your numbering to make it easier
later when mapping the symbol pins to pattern pads.

Select all items and run the Library Symbol Save As
command to save your symbol to the current library. If the
Component Createcheckbox is enabled, a component (with
only a symbol) is added to the library for immediate use.

The symbol and component do not have to be given the same
name; symbols can be assigned to multiple components. For
this exercise, disable component creation.

In ACCEL P-CAD PCB, the process to create a new pattern is as
follows:

1. Create a pattern from scratch by placing pads (Place Pad), a

silk-screen outline (Place Line), reference designator and
type (Place Attribute) and various reference points (Place
Point). Make sure you are placing them on the desired layer.
Other items are optional.

As with Schematic, a faster method is to create a new pattern
based on an existing one. Try this by placing and selecting a
POLCAP capacitor, then choose Edit Explode Component.
You can then add, delete, move, or otherwise modify the
primitives. Make changes consistent with the symbol you
just created (e.g., match the number of pads and pins).

Choose the Select tool and change the current layer to a
signal layer. Pad renumber will not work unless the pad is
defined (non-zero) on the layer. Use Utilities Renumber to
manually assign pad numbers. Toggle the TygeaNum
and select each pad in order. Again, number your pads
consistently to make the mapping of pins and pads easier.

Select all items and choose Library Pattern Save As to save
your pattern to a library. [Eomponent Createis enabled, a
component (with only a pattern) is added to the library for
immediate use. The pattern and component do not have to be
given the same name; patterns can be assigned to multiple
components. For this exercise, disable component creation.

ACCEL EDA Evaluation Guide Section 7 - Linking the Pieces



To integrate the symbol and pattern into a component, launch the
Library Manager by choosing Utils ACCEL Lib Mgr or double
clicking on the icon found in the ACCEL EDA program group.

The Library Manager offers multiple views matching the data it
manages for pins, patterns, symbols, and the component. To
define the component we must

» select a component pattern

» define the packaging of gates

e choose symbols for each gate and view desired

» complete the pin and pad mapping.

To create a simple, integrated component follow the steps below:

1. Choose Component New. Open the library in which your
pattern and symbol were saved.

2. The Component Information dialog is presented. We'll first
attach a pattern to the new component. Psegsct Pattern
and choose your newly created one from the list. It must be
compatible with the symbol you will be selecting so that
pins and pads can be mapped correctly. Exit the dialog.

visually locate the

desired pattern Patle...

CAP200RP
C&P250

C4P300
CAP300RP
CONN4STGR
DE15M /Rl
DESM /Rl
DIFT4

DIF1E

DIFz0

DIF24

DIFg
EDGEZ0/100
IDCT0F

IDC20F
IDCZ0Mw/L
IDCZEMwL
MANFAT
PLCCSOCKET44
RES1200 K
RESS00

RESEO0 L

3. Our component will have one gate per package and two
pads. SetthBlumber of GatesandNumber of Pads
accordingly. ARefdes Prefixcan also be added.

4. Expand the dialog box to view the spreadsheet at the
bottom. It includes one line for each gate indicated. The
column labeledNormal is reserved for the symbol to be
displayed for the gate.
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alternate views are Enable theEEE andDeMorgan options and notice extra
easily defined in the columns are added to the spreadsheet. Alternate symbol
Library Manger . . .
names can be added in these columns and will be displayed
instead of the Normal representation when requesting IEEE

or DeMorgan notation.

= Component Information o

easily attach symbols [ Pirrs View | [ select Pattem.. | |mP2mHHP
for each gate within [ Pattern View. | [ selectSymbal. | Number of Gates: |1
a component Symbol Yiew... Murber of Pads: |2
Refdes Pref I

Companent Type———— Sices Pt
® Nomal Companent Style—— rGate Mumbering—— rAlternate Yiews ——
) Power @ Homogeneous (8 Alphabetic x IEEE
) Sheet Connector O Heterogeneous O Numeric _ﬁ iDeMorgar |

Gate # 1 *

Gate # | GateEq I Narmal I |IEEE I Debdargan
1

¥

Our symbol will not have the IEEE or DeMorgan alternate
views, so disable those check boxes.

multiple part components Multiple part components (those with more than one gate)
are readily accommodated can have all parts the santéofnogeneous or not
(Heterogeneous The same symbol must be assigned for
each gate of a homogeneous component, but different ones
can be assigned to each gate of a heterogeneous component.

Double click the box in the spreadsheet’s column titled
Normal (or click that box and press tBelect Symbols

push button) to attach your symbol for the gate. Browse
your symbols and choose a symbol name from the list box.
For multiple part and alternate view components, you would
similarly assign symbol names for each view (Normal,
IEEE, DeMorgan) of each gate.

5. Choose th®ins Viewbutton. Here, electrical data is
entered and logical attributes are specified. A physical pad
is mapped to a symbol pin using a pin designator.

The spreadsheet supplies necessary pin to pad mapping
information. Fill the spreadsheet to match the specs of your
new component. Many editing capabilities are built into the
Library Manager spreadsheets such ascut+C), paste
(Ctrl+V), sliding selections up or dow{/+Up, Ctrl+Down
Arrow), and typing initial letters. You can try these out on
our example or a more complex component in the library.
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= Pins View -

pin/pad mapping
spreadsheet simplifies Elec. Type 2 [Pasee S
gata entry Pin Des I Gate # ISym Pin #I Pin Marne I Gate Eq I Pin Eq I Eles. Type
111 1 1 MIMUIS 1 Pazzive
BE 1 2 PLUS 1

the Library Manager’s

The Pins View spreadsheet includes one row for each pad of
the component. The rows are in pad order (e.g., the first row
is for the first pad). This may be more than the number of
pins in the attached symbol (in the case of a multiple part
component. The columns are briefly described below:

« Pin Des. The actual pin numbers of the component's pins.
This is used in Schematic, net lists, etc.

« Gate #. The numbered parts within the component,
represented by one or more symbols with their pins.

« SymPin #. This is the numerical identification of a symbol's
pin. Each pin is uniquely and sequentially numbered when
the symbol is built.

« Pin Name. The textual name given to each pin in the
Schematic part. This is required for Power pins. Visibility
is set on the pin during symbol placement.

« GateEqg. This is used to indicated gate equivalence. A part
represents a gate, a logical element of a component. Enter a
common number at every pin of each gate that is equivalent.

« PinEqQ. Used to indicate pin equivalence. Enter a common
number at each pin that can be swapp#din a gate.

» ElecType. A description of the pin’s electrical function. To
set the value, click the arrow of the combo box (above the
spreadsheet) and select a type.

7. Save the completed component using Component Save.

To view information about an existing component choose
Component Open. A listing of library components is displayed.
Scroll to select the one you want to examine or choose another
library from which to pick.
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ACCEL EDA's integrated library allows you to examine symbol,
pattern, pin, and component information at the same time. Press
Pins View, Pattern View, andSymbol View buttons. Arrange

the dialogs to see the pins, pads, and much of the spreadsheet.
Notice how the corresponding pattern pad, symbol pin, and
spreadsheet row gets highlighted when clicked in the other views.
This simplifies what can otherwise be a complex task.

vl Vsl 1N TITHTTEE, 8 W

view pin definitions while
component, pattern, and
symbol data is also visible

section In this section we have reviewed the features of ACCEL EDA
review linking Schematic and PCB, including:

* Keeping your Schematic and PCB designs in sync with
engineering change orders.

* Locating items between applications by cross-probing.

* Library management, with an overview of how to create a
new component.

Your evaluation has been diligent and your dedication admirable.
Stay tuned for just a brief commercial message, and then you are
free to celebrate your new status as an ACCEL EDA expert.

110 ACCEL EDA Evaluation Guide Section 7 - Linking the Pieces



Taking the Next Step

This concludes the formal part of our presentation. Again, we
would like to thank you for taking the time to evaluate the

ACCEL EDA products. You have made a wise investment of

your time because the purchase of CAE/CAD software is a very
difficult and important decision. We hope this tour of ACCEL

EDA has helped you form a better understanding of the

schematic design and PCB layout processes in general, and of our
products in particular.

how to  The money spent on electronic design software is but a small
justify your percentagelof a company'_s investment in design automaf[iqn.
Hardware, library and design creation, and personnel training all
ACCEL EDA add up. An investment in ACCEL EDA provides outstanding
Investment return for these reasons:

1. Ease of Use.Tremendous thought and designer input went
into ACCEL EDA. The result is a product that is easier to
learn the first time and quick to pick back up later.

2. Productivity. You and your department will get more work
done in less time using ACCEL EDA than any other PCB
design tool. We guarantee it.

3. Quality and Cost. With its many automated features, and
comprehensive verification and output capabilities, ACCEL
EDA helps you produce quality boards at lower
manufacturing costs.

4. Performance. ACCEL EDA's advanced features allow you
to design the most sophisticated boards being built today and
in the future. You can be confident that ACCEL EDA will
deliver, as you "push the limits" on your electronic designs.
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call to arrange a personal - The next step is up to you. Join us at one of our regional
demonstration  seminars to see how ACCEL EDA can make you more
productive or call us to arrange a demonstration of ACCEL EDA
at your own site. Complete software packages may also be
available for evaluation. Contact ACCEL Sales or your local
ACCEL reseller for more information on any of these
opportunities to take a closer look at ACCEL EDA.

Your investment in ACCEL EDA software also includes:

* Regular software updatesandresponsive technical
support provided via phone or FAX by experienced
application personnel at ACCEL or your local ACCEL
reseller. It's free for the first 90 days, and available for
reasonable maintenance fees thereafter.

¢ (Clear, concise documentatioriurnished both on-line and
in illustrated manuals.

e ACCEL-BBS, our 24-hour on-line bulletin board service.
* Our newsletter, Design Today

You'll find user-friendly customer service at ACCEL

Technologies and your local ACCEL reseller. We invite you to
give us a call with any additional questions regarding ACCEL
EDA, P-CAD Master Designer for DOS or UNIX, Tango for

DOS, or any of the other products offered by ACCEL. We
understand that every engineer's design requirements are unique,
and we're happy to discuss your particular needs at length.

Order today and join the thousands of users who enjoy the
benefits of powerful, yet easy-to-use electronic design tools.
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APPENDIX A

Using P-CAD Files

This chapter discusses using P-CAD Binary files and PDIF files in
ACCEL PCB. Here you learn:

= how to load P-CAD binary files.
= how to load and save and PDIF files.
m the considerations for P-CAD binary files and PDIF files.

= helpful tips for fine-tuning your design after loading it into
PCB.

Note that in this chapter, the terms “P-CAD” and “Master
Designer” are used interchangeably.

ACCEL PCB lets you load P-CAD binary file®(CB) created
using Master Designer versions 8.0 and 8.5. To load P-CAD
databases created in Master Designer versions 7.0 or older, or to

load P-CAD databases created in Associate Designer, use the File
PDIF In command.

Loading P-CAD Binary Files

To load a P-CAD binary file, follow these steps:
1. Choose File Open. The Open dialog box appears.

2. AtthelList Files of Type field, selectPCB Files as the
desired file type.
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= File Open
File Name: Directories:
I pcad.pch c:vaccelidemo
demo2.pch B oot *
demo3.pch & accel
demod_pch @ d
demo5.pch ema
digdemo.pcb
| htrdemo_pch
: pcad.pch
rdemol_p.pch
List Files of Type: Drives:
[PCB Fites (~.pcb) & [=« 12

3.

In theFile Namebox, enter the name of the desire@€B
file or select it from the file list.

Click OK. PCB automatically detects that you're loading a

P-CAD binary file and displays the P-CAD to ACCEL PCB
Layer Mapping dialog box, shown below:
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= P-CAD to ACCEL PCB Layer Mapping
PCAD to ACCEL PCE Laver Map ALCCEL Layer
PEDLOM. - 100 T ] [Top assy =]
FLCOMP  FLCOMP N 14
FADSLD  Bottom SA 2 —
FLSOLD FLSOLD N 15 [ MopSelectedLayer |
FADINT  PADINT W 16
FLIMNT  FLINT N 17 \ Create Mew Layer \
GMDCOM GHMDCOM N 18
FLGCOM  FLGCOM W 19
CLEAR CLEAR N 20 | Default Map |
FLCLER  FLCLER M 21
PWRCON PWRCON N 22 | AutoMapAlLayers |
FLPCOM  FLPCOM N 23
SLOKMSE,  Botbazk N b g
FLSMSK FLSMSK N 24 [ UrassnalLayers |
DRILL DRILL M 25
FLDRLL FLDRLL M 26
PIN ¢<NONE> | oK, |
ERDOUT Board W 3 |
FLTARG FLTARG M 27 hd ‘ Cancel ‘
Tool Table... <
<MOME >
Conwvert Polygons to Corvvert Pad Definitions fron
(! Polygons () Embedded Aperture Table
(@ Copper Pours (@ Pad Graphics

5. Atthe P-CAD to ACCEL PCB Layer Mapping dialog box,
select the appropriate layer mapping assignments. For details
about mapping layers, see the section “Mapping Layers from
P-CAD Binary and PDIF Files to PCB.”

6. Specify a tool table by clicking tii®ol Table button. The
Tool Table dialog box appears, as shown below:
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= Tool Table
File Hame: Directonies:
Im c:haccel\tutonal
e +
&= accel
= tutorial
List Files of Type: Drives:
[Tool Table (~TBL)  [2] [Be: 12

At this dialog box, select the desired tool table (.tbl) file and
click OK. PCB returns you to the P-CAD to ACCEL PCB
Layer Mapping dialog box.

PCB requires the tool table file because it contains hole size
information that the P-CAD file does not have. You specify
the tool table file to use at the tool table dialog box. If you do
not specify a tool table file, PCB assigns two default hole
sizes for you. The sizes are 20 mils for pads and 10 mils for
vias.

If you load the design without specifying a tool table file, you
must edit the hole size of all pad and via styles that have a
hole size other than 20 mils and 10 mils. To change these
sizes, open the pcb.ini file, go to the [PDIF] section, and edit
the entrieDefaultPadHoleSize and

DefaultViaHoleSize.

If a tool table file is specified but you do not want to load i,
uncheck th&Jse Tablecheckbox. PCB uses the default hole
sizes instead.

7. Specify how you want PCB to convert polygons by selecting
Copper Pour or Polygon

You can convert polygons to copper pours or use them as
polygons.
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SelectCopper Pour because these polygons can have cutouts
(voids) and backoff from pads. Also, if you have padstacks
with void definitions, you should seleCbpper Pour.

The only time you might want to seld@lygonis if the P-

CAD polygons have no cutouts (voids) in them. A P-CAD
polygon with a void that is imported as a PCB polygon has
the same net information. However, voids are ignored, which
may cause a shorted board.

8. Specify how you want to convert the pad definitions. You can
either convert them from tHembedded Aperture Tableor
from the design’$ad Graphics

The polygon aperture shapes and the Aperture macros are not
supported.

SelectEmbedded Aperture Tableto take full advantage of
the aperture shapes and sizes. You should dedelct
Graphics only if you don’t have an aperture table embedded
in your design.

9. ClickOK. PCB loads the selectdeCB file.

While loading, PCB displays several messages, indicating the
system’s progress. After PCB loads the file, a message box
appears indicating if there were any errors or warnings. If there
are none, you can click OK.

If there are errors or warnings while loading the file, PCB creates
a log filedesign-namdog, wheredesign-namés the name of the
P-CAD binary file you loaded. In this case, a dialog box appears,
prompting you to view the log file. PCB displays the log file

using the viewer selected with the Options Configure command.
The default viewer is Notepad.

It is a good idea to examine the log and correct any errors that
show up.
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Mapping Layers from P-CAD Binary and
PDIF Files to PCB

The P-CAD to ACCEL PCB Layer Mapping dialog box lets you
decide which Master Designer layers map to which PCB layers
and which layers will not be loaded.

- P-CAD to ACCEL PCB Layer Mapping

FCAD o ACCEL PCE Laper Map ALCCEL Layer
FADCOM. Top 1 )| [Top Ass +
FLCOMF  FLCOMP 14 1 | pAsey I—I
FaDSLD  Bottom

FLSOLD  FLSOLD
FADIMT  PaDINT
FLIMT FLIMT

GHDCOM GHNDCOM
FLGCOM  FLGCOM
CLEAR CLEAR

FLCLER  FLCLER

15 Map Selected Laper

Create Mev Layer

| |
| |
13 | Defait Map |
| |
| |

== ZZZZZZZZZZZZZ%Z
sl
=

PwECON PwWRCOM ) Auto Map All Lavers
FLPCOM  FLFCOM 23
SLDMSK  BotMask A g
FLSMSK  FLSMSK 24 Unassign Al Layers
DRILL DRILL 25
FLDELL  FLDRLL 26
FIN <NONE> | Ok |
BRDOUT Board 3 -
FLTARG FLTARG 27 R
| Cancel |
Tool Table... [%
<MOME>
Corvert Polygons to Corwvert Pad Definitions from
(" Palygons (") Embedded Aperture T able
8 Copper Pours ® Pad Graphics

P-CAD to ACCEL PCB Layer Map: Displays the P-CAD layer
mapping assignments. A <NONE> next to the P-CAD layer
name indicates that PCB will ignore data on that layer. A typical
layer assignment looks like this:

PADCOM Top SA 1
where:
m  PADCOM is the P-CAD layer.
m Top is the assigned PCB layer.
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m  Sindicates the layer’s status (S=signal, N=nonsignal,
P=plane).

= Aindicates the autorouter bias (A=auto, H=horizontal,
V=vertical).

m 1 indicates the layer number.

ACCEL Layer: Lists the PCB layers available for mapping.

Map Selected Layer: Assigns the selected P-CAD layer to the
selected PCB layer.

Create New Layer: Displays the Options Layers dialog box so
you can create a new layer or modify an existing one.

Default Map: Maps the PCB design signal to signal, plane to
plane, non-signal to non-signal. This option saves you having to
create layers by hand.

Auto Map All Layers: Automatically maps all unassigned P-
CAD layers to PCB layers of the same name. If a layer does not
have <NONE> next to it, PCB leaves the current assignment.

Unassign All Layers: Assigns <NONE> to all the P-CAD layers
in the list. PCB saves these assignments in the PCB.INI file when
you click OK.

Tool Table: Lets you select which tool table to use. Tool tables
specify the hole size to use for each pad type in the converted
design.

Use Table: Indicates whether or not to use the Tool Table. PCB
needs the tool table to apply the correct hole sizes. If you don't
specify a tool table, PCB uses a default hole size for the pad types.

Polygons: Indicates to convert polygons to polygons. You should
select this option if you never ran the EnvironmeMerge Voids
by Poly command in Master Designer 8.5.

Copper Pours: Instructs PCB to convert polygons to copper
pours. Selecting this option automatically creates thermal ties to
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pads and vias in the same net. You should select this option if
you want to preserve the voids in your design.

Embedded Aperture Table: Instructs PCB to convert pad
definitions from the design’s embedded aperture table.

Pad Graphics: Instructs PCB to convert pad definitions from the
design’s pad graphics.

Layer mapping goes from specific to general. That is, many P-
CAD layers are typically mapped to a single PCB layer. For
example, component-side information in P-CAD is frequently
contained on the COMP, PADCOM, and PINTOP layers, whereas
PCB stores all this information on the Top layer. PCB does not
distinguish among Top layer tracks, Top layer padstacks and Top
layer SMD pads; they are all on the Top layer.

To map a layer, follow these steps:

1. Atthe P-CAD to ACCEL Layer Mapping dialog box, select
one or more source layers from #heCAD to ACCEL PCB
Layer Map list.

2. Select the desired PCB layer from &@CEL Layer list.

3. Click theMap Selected Layerbutton. Notice thé-CAD to
ACCEL PCB Layer Map list now displays, from left to
right:

m the P-CAD layer name.

the PCB layer name, or <NONE> if not assigned.
= the layer type.
m the autorouting bias.

m the layer number.

You can also click th®efault Map button to assign all the
predefined P-CAD layers to the appropriate PCB layers and
all others to <NONE>. Or you can cligtuto Map All

Layers to automatically map all unassigned layers to
<NONE>. Note that clickind\uto Map All Layers can

create several layers.
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4. Repeat steps 1 through 3 until all layers are mapped.

5. ClickOK.

When mapping layers, you should group the layers into three
categories: signal, nonsignal and plane. digmal layers, the
layer map often looks like this:

Signal Layer Mapping
P-CAD Layer PCB Layer
COMP Top
PADCOM Top
PINTOP Top
SOLDER Bottom
PADSLD Bottom
PINBOT Bottom
INT1 Mid-1
INT2 Mid-2

You may need to create layers that are not predefined, such as
Mid-1 and Mid-2. To do this, click thereate New Layer
button. The Options Layers dialog appears, as shown below.
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Options Layers
[

Fornon signalsilk layers, the layer mapping is to Top Silk or
Bottom Silk. The board outline should map to the Board layer:
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Non Signal Layer Mapping
P-CAD Layer PCB Layer
BRDOUT Board
SLKSCR Top Silk
DEVICE Top Assy
ATTR Top Silk
ATTR2 <NONE>
REFDES Top Silk
SLKTOP Top Silk
SLKBOT Bottom Silk
DVCTOP Top Silk
DVCBOT Bottom Silk
REFDTP Top Silk
REFDBT Bottom Silk

The otheMNon Signal Layers are mask, paste, assembly and
documentation layers. We recommend that you do not map mask
and paste layers unless you have mask and paste information that
is not part of a padstack. This is because PCB has built-in
manufacturing intelligence and automates creating mask and
paste datalf you choose to map mask and paste layese the
following map:
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Mask and Paste Layer Mapping

P-CAD Layer PCB Layer
SLDMSK Bot Mask
MSKGTP Top Mask
MSKGBT Bot Mask
PSTGPT Top Paste
PSTGBT Bot Paste

Assembly and documentation layers are typically mapped 1:1.

Planelayer mapping also requires close scrutiny. You must know
ahead of time which layers are plane layers and what net each
plane is assigned to.

To map a plane layer, click tligreate New Layerbutton at the
P-CAD to ACCEL PCB Layer Mapping dialog box. The Options
Layers dialog box appears. Now create the plane layers that you
require, and enter a net name for each plane. The layer map
might look something like this:

Plane Layer Mapping

P-CAD Layer PCB Layer Net Name
GNDCON GND GND
PWRCON VCC VCC

All other layers, such as flash, $$, and PIN, can be ignored and
not mapped. To specify that a layer is not mapped, map it to

<NONE>.
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Saving a P-CAD Design as an ACCEL Binary File

When you save an updated P-CAD binary file, PCB displays a
message box asking you if you want to overwrite the original P-
CAD binary file.

If you selectYyes PCB overwrites the existing P-CAD binary file
in ACCEL PCB format. Once you overwrite this file, you can't
use it in Master Designer again. If you seldot PCB displays

the Save As dialog box and prompts you for a new filename. If
you selecCancel PCB aborts the save process.

Importing PDIF Files

Importing PDIF files to PCB is similar to loading P-CAD binary
files.

To import a PDIF file, follow these steps:

1. Select File PDIF In. The PDIF File Name dialog box appears:

= PDIF File Name
File Hame: Directonies:
Im c:haccelidemo
e +
&= accel
= demo
List Files of Type: Drives:
[PDIF Files (~.pdf) ] =« 12

2. In theFile Namebox, enter the name of the desired .pdf file.
3. If the file you want is not in the current directory, then either

type the directory name in front of the document name, or
select the directory from tHeirectories box.
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4. Click OK. PCB displays the P-CAD to ACCEL PCB Layer
Mapping dialog box.

5. Atthe P-CAD to ACCEL PCB Layer Mapping dialog box,
select the appropriate layer mapping assignments. For details
about mapping layers, see the section “Mapping Layers from
P-CAD to PCB” earlier in this chapter.

6. ClickOK. PCB loads the selected PDIF file.

Generating PDIF Files

PCB lets you save your design to PDIF format so you can use it
with the latest version of Master Designer.

To generate a PDIF file, follow these steps:

1. Choose File PDIF Out. The PDIF File Name dialog box
appears, as shown below:

= PDIF File Name
File Hame: Directonies:
I [Aaccelitutonalitutor3. pdf c:haccelidemo
2 == +
&= accel
= demo
Save File as Type: Drives:
|PDIF V8.0 Files (~.pdf) [¢] [S e 12

2. Select a directory in which to save the file. To save the file in
a different directory, then either type the directory name in
front of the document name, or select the directory from the
Directories box.
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3. Click OK. PCB generates the PDIF file and saves it to the
selected directory.

While generating the PDIF file, PCB displays several messages on
screen, indicating the system’s progress. When PCB finishes
generating the file, a message box appears indicating if there were
any errors or warnings. If there are none, you can Qigk

If there are errors or warnings, PCB creates a loglélggn-

nameerr, wheradesign-namés the name of the PDIF file you
converted. In this case, a dialog box appears, prompting you to
view the log file. PCB displays the log file using the viewer
selected with the Options Configure command. The default viewer
is Notepad.

Design Considerations

When using either a P-CAD binary file or a PDIF file in PCB, you
need to be aware of certain design differences between P-CAD
and ACCEL PCB designs. Not all data maps to the ACCEL PCB
or Schematic data. Any data that does not map is stored as an
attribute. This section addresses the design differences you may
encounter.

P-CAD Binary Files and PDIF Files

The considerations below apply to both P-CAD binary files and
PDIF files:

m  Power pin net assignments:These can be specified either
through a cross reference file or the component's PWGD
attribute. If you choose the cross reference file, the file
must reside in the same directory as the PDIF file and have
the same base name, but with a .fil extension.

For example, if the PDIF design you wish to load is called
C:\PCAD\LAYOUT1.PDF, then the cross reference file
must be C:\PCAD\LAYOUT1.FIL. On the other hand, if
you are using the PWGD attribute to define the power pins,
a cross reference file is not required. The PWGD attribute
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will be used for assignment before searching the cross
reference file.

m Attached padstacks: The PDIF file you load into PCB
must have an attached padstack section. You can attach
the padstack in Master Designer. “No-connect” padstacks
are honored, but PCB does not change the style once a
connection is made to that the pad. “No-connect”
padstacks are padstacks that are used for pads that are not
part of any net.

= SMD pads: Many surface mount device components in
Master Designer are created by placing filled rectangles or
rectangular polygons in the component instead of using a
padstack as is done for through hole components.

If PCB detects that the filled rectangle or rectangular
polygon is actually an SMD pad, the program creates a pad
style for the SMD pad and removes the rectangle from the
component. The PCB SMD pads may have been shifted
slightly during the translation if the P-CAD pin was not at
the center of the rectangle. The end result, however, is the
same as the original P-CAD component.

m  Copper Pours: When Master Designer polygons are
loaded and converted to PCB copper pours, the pours are
created with the correct net, but are unpoured. You can
pour them by selecting the copper pours and running the
Edit Properties command. To be compatible with polygons
in Master Designer, the copper pours have a 0-mil backoff,
solid fill and no thermal spokes. This can lead to weak
connections if there are pads under the pour that have no
net assignment, such as mounting holes.

It is recommended that free pads under a copper pour that
were intended to connect to the pour be made part of the
pour's net. You can do this in Master Designer with the
Enter— Ratsnest command before generating the PDIF file
or in PCB by placing a connection from the pad to some
other node in the net.

m  Keepouts: Keepouts are created from arcs, circles, filled
rectangles, lines, rectangles, and polygons that reside on
layers whose name begins with the letters "BAR". If the P-
CAD layer name is BARALL and the layer is unmapped
(mapped to <NONE>), the keepout will becomeatin
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layer keepout Otherwise, the object on the "BAR" layer
becomes aingle layer keepouwin whatever layer it is
mapped to.

For example, a polygonal void on the BARTOP layer that is
mapped to Top becomes a top layer polygonal keepout.
Keepouts in components work the same way.

PDIF Files

The considerations below apply only to PDIF files:

= Internal components: All component information must
reside in the PDIF file. External component references are
not supported.

= Net data: In Master Designer, the only objects that are
considered part of the net and able to maintain connectivity
information are wires, arcs and polygons. Lines, such as
those that are used to show DRC violations, are not treated
as part of the net and are ignored. After a designis
loaded, PCB examines all the copper on the board and
updates its internal net connectivity database. A message
informs you that the process is occurring.

ACCEL PCB

Thiz design requires updated connection information.
Partially routed designs will take longer to complete.
Updating. ..

You cannot cancel this operation. Partially routed designs,
such as those that require connections to discontiguous
copper, take more computing time than designs where the
nets are either unrouted or fully routed.
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Import and Export Considerations

130

This section discusses the known considerations for importing and
exporting with PCB.

Importing

Since Master Designer uses a non-proportionally spaced
font, text appears slightly different when viewed in PCB.

PCB does not allow certain characters in names, such as
“"and “[". They are converted to “_". This affects
reference designators, net names and component names.

Tildes (~) in input files are not treated specially.

Dotted and dashed lines translate to solid lines, but their
line width is preserved.

Designs greater than 60 inches by 60 inches are not loaded
into PCB.

Text can be a maximum of 5000 mils high in Master
Designer. In PCB the limit is 2000 mils, or 1 inch.

Lines and text in padstacks are ignored.
Copper Pours in components are converted to polygons.
Cutouts in components are ignored.

Master Designer allows 100 layers; PCB allows 99.

Exporting

Component names are truncated to 8 letters. Unique names
are maintained by adding letters or numbers to the end of
the name. Also, some Master Designer components are
represented as DOS files.

Text stroke thickness is lost.

Substring barring is not supported. A~B~C (A B-bar C)
outputs as "A~B~C" verbatim.

Text height cannot be smaller than 2 mils.
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= Any text with a single quote (') as the last character in the
string will be barred in Master Designer.

m  Copper Pour thermals are converted to direct connects in
Master Designer.

= Non-uniform grids are lost.

Cleanup Tips

This section lists some helpful tips for cleaning up your PDIF file
after importing it into PCB.

Pad and Via Styles

When loading PDIF files, you may sometimes encounter unused
pad styles and via styles in your design. You can remove these by
selecting théptions Pad Stylecommand, then clicking the

Purge Unused Stylebutton. Repeat this process with the

Options Via Stylecommand.
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