Lesson 1: Allegro User Interface

Learning Objectives

# Identify the user interface (Ul) components of Allegro.

¢ Navigate within the Allegro Editor window and access Ul
features.

Summary

In this section you will beintroduced to the Allegro® PCB Layout System.
You will explore the Allegro graphical user interface aswell asthe various
programs that comprise the Allegro PCB Layout System. You will also
view Allegro classes and subclasses, work with setting colors and visibility
of objects, and learn how to use the Display > Element command to query
design objects.

Primary Allegro Programs

When you install Allegro software on your computer, the installation
program automatically includes several tools, some of which are:

< Allegro Editor
¢ Padstack Designer (Padstack Editor)

You can access these tools through the Windows Start button.

M—»Programs
Allegra Utilties ’
\—> Cadence PSD 14.2 —  [=}, Tutorials ’
M—»Programs

|—> Cadence PSD 14.2
|—> Allegro Utilities —» Padstack Editar
In UNIX you can enter the following commands:

allegro

pad_designer

More Information

The Allegro Editor lets you create printed circuit board designs and
footprint symbols required by those designs.
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The Padstack Editor lets you create or edit library padstacks, including:
Defining the parameters of your padstacks

Creating blind and buried via padstacks

Adding padstack layers

Copying padstack layers

Ddeting layersin a padstack

Other Programs

Start > Programs > Cadence PSD 14.2 > Allegro Utilities

Windows UNIX
P Allegrato SPECCTRA spif
W BatchDRC batch_drc
2= DE Daoctor DB Doctor

i Enviranment E ditor
E Pads Translator
E Padstack Editor
E Pcad Translator
i’ BuickView U pdate

pad_designer

More Information

The following tools are available from your Allegro software installation
directory. When using a PC, you can create your own desktop shortcuts to
these tools. On a UNIX workstation, you type the commands into a
terminal window.

Allegro to SPECCTRA®

The Allegro to SPECCTRA Interface tool lets you automatically
prepare Allegro design data for the SPECCTRA autorouter. The UNIX
command is“ spif”.

Batch DRC

Batch DRC lets you run a design rule check on your database without
having to open the Allegro Editor. The UNIX command is“batch_drc”.

DB Doctor

The DB Doctor utility lets you check the database integrity and
automatically fixes file corruption problems. The UNIX command is
“dbfix_ui”.
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Cadence PSD Tools

Allegro User Interface

Cadence Product Choices E

Select the Product:

0K

PCE Design Expert - Cancel

FCEB Designer
PCE Studio Performance

PCE Librarian Expert
Allegro Expert [legacy] ;I

ai

Help

PCB Design Expert

Top of the line product. Includes high speed
design rules in both electrical and physical

PCB Designer

Same as PCB Design Expert EXCEPT no
electrical high speed rules

PCB Studio Performance

Same “Allegro” tool as PCB Designer

PCB Studio

Base line product. no high speed rules, no
SKILL access.

More Information

If you purchased more than one type of Allegro tool, the Product Choices
form will appear when you invoke Allegro or one of the other PSD tools,
such as Concept. You must select from the list of Products which license
you wish to use. If you do not enable the Use As Default option, the
Product Choices form will be redisplayed each time you use a PSD toal. If
you do enable the Use As Default option, you can still change the license

you wish to use from within Allegro by using the File > Change Editor

command.
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Course Directory Structure

c:\course_install_dir\ (c:\userl\... for Windows NT/2000 OS)

or /<course_install_dir>/.. (UNIX OS)

allegro
projectl project2 project3 advanced symbols play solutions
worklib devices

root

physical

symbols

Summary

It is very important to understand and remember the directory structure
presented, especially when working with the labs. Since this course has
been designed for use with different schematic capture tools, several
different directories have been established.

The projectl directory is the working directory for students who are taking
the Concept-to-Allegro front-to-back sequence. This projectl directory
includes the following subdirectories, in order of descending hierarchy:
worklib, root, physical, worklib, and symbols. This directory structureis
typical of the standard Project Manager tool.

The project2 directory isfor those using Capture as the front end schematic
capture tool. When working with Capture, you need arelease.opj file for
netlisting, as well asthe pst*.dat and *view.dat netlist and back annotation
files.

Finally, project3isfor those netlisting and backannotating between Allegro
and athird-party tool. The devices subdirectory contains all the *.txt device
files needed for importing athird-party netlist.

More Information

Other directories that you will see within the course installation are:

advanced - Thisisthe working directory for the advanced portion of
the Allegro course.
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symbols - All the .psm. and .dra symbols used for Allegro .brd designs
residein this subdirectory.

play - Thisisthe working directory where you build library files and
practice using the Allegro tool.

solutions - This directory holds all the reference board files for the labs
as backup files.

Setting and Changing Your Working Directory

Look jr: Ia play j ﬁl

All files that are created or
saved from within Allegro
are written to the current
directory by default.

When opening or creating
files, you can change the
directory to a new location  Fiesame: o routedbid Doen |
by browsing to the desired  Fieseitee [Layout are (:bra) I cencal |

directory. Hep |

¥ Change Directory ﬁlﬂl

cds_routed.brd

Use this option to change to the directory selected.

Summary

When opening and saving files, you must pay attention to the directory that
isset as your Current Directory. Thisdirectory isdisplayed in thetitle bar
of the Allegro window. When you open or save files, you can change the
Current Directory by using the standard browser. If you browseto a
different directory, you can make that directory the Current Directory by
selecting the Change Directory option at the bottom of the window.

Thefirst time you invoke Allegro, the Current Directory is set to alocation
that is specified during the software installation.
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Allegro Editor and Workspace

Title Bar
=2 PCB Studio: unnamed.brd Project: c:\userl\allegrohplay J
File Edt “iew Add Display Setup Place Route Manufacturs Tool: Help
2 | +m + |abc|| CE | s by
Dlilﬂ B |m X|@\@\&)\|e\ @” \lD ahcag ﬂ]@ 1| |’@//f|
;-3 H B B H
ras il N A B I s olF|ov|w| el T |5
- 7 Icons/
Menu — —— S I/ et i Find \ f Visibility \ toolbars
Bar BRI AR .
M | Active Clazs and Subclass:
IBDAHD GEOMETRY 'l
@ [ouTome -
Status
Window
Command » ~| Ocmd: 1de
Command »
Command » # w 9300.0, 10500.0
Command » Stop I <

Command »

Console Window

More Information

There are several different areas that you need to become familiar with
when using Allegro.

Titlebar - Located at the very top of the window. This specifiesthe
Allegro product that is currently running, the database that is currently
opened, and the working directory.

Menu bar - Located directly underneath the title bar. These menu
items contain all the commands required to create and modify adesign.
To execute acommand, select with the left mouse button on the menu,
then select with the left mouse button again on the command to be
executed. For example, to execute the Open command, select the File
> Open option from the menu bar with the left mouse button.

| con toolbar - Located immediately below the menu bar. Thisareawill
be discussed shortly.

Design window - Thisiswhere you will do most of your work on the
printed circuit board design.

Consolewindow - The bottom left portion of the Allegro window. This
window has two major functions. The first function is to display
messages and prompts to you. The second function isto allow you to
typein Allegro commands.
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Status window - Located to the right of the Console window. The
Status window contains the current command being executed. In this
case, theword idle is displayed because no command is currently
active.

The Status window also contains the X and Y coordinates of your
cursor location when your cursor is placed in the Design window. The
X and Y coordinates are relative to the 0,0 point of the design. The
Status window includes the Sop button, which you can use to interrupt
acurrent command. The Stop button is presently grayed out or not
available because there is no command currently active.

To the left of the CMD text string, there is a box that is colored green,
yellow or red. If the box is green, that means Allegro is ready for your
command. If the box is yellow, the system is working—but you can
interrupt the system by using the Sop button, hitting Ctrl-C, or hitting
the Escape button. If the box isred, the system isworking and thereis
nothing you can do to interrupt it. You must wait until the box turns
either yellow or green again.

Toolbar

Toolbars are used to store common icons in a group. Toolbars
can be added, modified, or made invisible by using the
View > Customization > Toolbar command.

File Edit View Add Display  Setup Place

R T T T T

N|=]= x| alalalal®|| N[O ]| sal@] | o] s o]
ot A Nt 1 e T e P I e P e o [ A A T [T A |

+~l
]

bl

o+l
L]

-
ahc

odb
++

T Dimension T MTSC
Route Manufacture

More Information

Theicon toolbar islocated immediately below the menu bar. Usingiconsis
afaster way to initiate some of the more common Allegro commands. For
example, the second icon from the left on the top row isthe File Open
icon.

Icons are further grouped into toolbars. Asyou can seein the second row of
icons, the seven icons to the |eft are grouped into atoolbar called ROUTE.
Each toolbar can be turned on or off by choosing the View >
Customization > Toolbar option from the menu bar.
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Control Panel and World View Window

ijtlons 4 { Find E { Wizibility E ’ OpthﬂS F0|der Tab
m| [or = [ m Displays current parameters and values for
P the active command
[Mo availatle via =l via m Contains fields that let you control the actions
Weltemnz UL GIET performed by the current command
Line lock: l@ IE . . .
Vol B Ep— ¢ Find Folder Tab (Find Filter)
Bl off e = Controls which objects are found when
Gsﬁ;l"e vies: [0 | directly selecting objects
g c\::: :::g“ng i m Can also select objects by entering their
Smoath: Im name
@ < Visibility Folder Tab
¥ Replace etch
m Controls visibility/invisibility of conductor/etch
elements in the design

¢ World View Window

m Allows you to display a particular section of
your design

m Displays the current viewing area relative to
entire design

More Information

The areaimmediately to the right of the Design Window contains the
Control Panel and the World View Window. The Control Panel has three
folder tabs titled Options, Find, and Visibility. The Options folder tab
contains parameters that are used to control the current interactive
command. The Find Folder tab is used to control what type of objects are
selected. Thisfolder tab has options for use when selecting items with the
mouse or when selecting items by their name. The Visibility Folder tabisa
quick way to control the visibility of conductor elementsin your design
such as etch, pins, vias and so forth.

The bottom portion of the Control Panel is agraphical areatitled World
View Window. Using the World View Window is another way that you can
control panning, zooming, and redrawing of your graphical area.

You can change the position of the Control Panel by selecting the View >
Customization > Display option from the menu bar.
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Getting Help

WinHelp
Online HTML-based documentation
Education Services training materials

* O o o

SourceLink service (on the Internet): sourcelink.cadence.com
OR...
m From within certain tools you can select Help-Cadence
OR...

m Go to the Cadence home page (http://www.cadence.com). Select the
Customer Support link.

You must have a maintenance contract to log in (authorization number)
¢ Customer Response Center (CRC) 1-877-237-4911
Users Group

2

¢ Methodology Services
Contact your sales representative for more information.

More Information

There are several waysto get help with your software from Cadence. Each
tool has its own task-oriented help menu, which is accessed from the
common Help user interface found with other Windows applications. There
are also HTML -based manuals that you can access by choosing Help >
Allegro > Documentation from the Allegro menu.

SourcelLink is a Cadence website where users can search for known
problems and solutions, as well as find application notes written by
Cadence application engineers. You can get to SourceLink with your Web
browser at www.cadence.com or by selecting Help > Sour ceL ink from the
Allegro menu.

If you need to report a bug in the software or documentation, you can
contact the Cadence Customer Response Center viatelephone at
1-877-237-4911 or you can send an email to support@cadence.com.

Cadence also has ateam of engineers available to help customersin a
variety of fashions, ranging from customized live classroom training to
printed circuit board and multi-chip module design services.
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Allegro Online Help

Help > Contents

Help Topics: Allegro/APD Online Help EHE

Contents  Index |Find |

1 Tvpe the first Few letters of the word you're looking for.

Iplacement

2 Click the index entry you want, and then click Dizplay.

Place commands -

Placement Exaluation
about
about performing
contour shices
Cusztorizing the Color Palatte
Placement Evaluator
about displaps
cantralling display
deleting density maps =
router density tracemap
signal analysiz
placement grd
about
Flacement grids
about ;I

Erifits.. I Cancel I

More Information

The Allegro online help system is similar to the standard Windows help
mechanism. The Contentsfolder tab contains help topicsthat are organized
in areference manual format. The Index folder tab is a mechanism
whereby you can search for help on certain topics, such as placement. You
use the Find folder tab to search the help files for a specific phrase or word,
such as ROUTE_PRIORITY.

Lab

¢ Lab: Allegro Tour
m Starting Allegro and other programs
m Choosing a tool from the Allegro program suite
m Traversing the course directory structure
m Setting your working directory
m Opening a board design
m Touring the Allegro user interface

m Accessing online Help, Allegro documentation, and properties
information

More Information

The following lab will teach you how to start Allegro, set your current
working directory, explore the user interface, and access the online help
files.
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Lab 1-1: Allegro Tour

Objective: Learn how to log in and start Allegro, set your working
directory, view a printed circuit board design within the Allegro editor,
preview the menus, and access the online Help system.

+ If you are working in the Windows environment, you may seeicons for
starting Allegro executables on the desktop display, but instructionsin this
book will refer to the Windows Start button.

+ |f youareworking on aUNIX system, then you can type commandsin a
shell.

G Note

The method you use for starting Allegro in thislab will be the same
oneyou usein later labs whenever you are instructed to start
Allegro.

Logging on

Logging on requires that you issue a username and a password, which
depends on whether you are working in a Windows or a UNIX
environment.

Windows NT/2000

1. Tolog onto aWindows system, press CTRL+ALT+DEL (all keysat
the same time).

The Login Information dialog box displays.

2. Providethefollowing information in the Login Information dial og box,
then click OK:

Username  userl (or whatever username your instructor specifies)

Password training (or whatever password your instructor specifies)

Domain ES (or whatever domain your instructor specifies)
UNIX
1. TologontoaUNIX system, at the command prompt, enter the
following:

user 10 (or whatever username your instructor specifies).
2. At the command prompt, enter the following:
training (or whatever password your instructor specifies).

3. To start X Windows and the Motif window manager, enter the
following:
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Xwin
Several windows appear on your screen. One of the windows has the
banner title Cadence.

4. Placeyour cursor in the command line of the Cadence window and
enter the following:
cd ~/allegrol/play

This changes your location to the play working directory, where you
will perform much of your work for the first few labs. The solutions
directory is where the reference files are stored.

At this point, you should be logged onto your system and ready to start
Allegro.

Choosing Products and Starting Allegro

In thislab, you will open arouted PCB design in the Allegro Editor
window, then explore aspects of the design aswell as the Allegro user
interface.

1. Start Allegro in one of the following two ways, depending on whether
you are working in Windows or UNIX:

a. If youareworking in Windows, start the Allegro Editor by clicking
the Windows Start button (bottom left of your screen) and choosing
the Programs > Cadence PSD 14.2 > Allegro menu option.

b. If you are working in UNIX, type the following command at the
shell prompt:
allegro

If thisisthefirst time you have launched Allegro, the Cadence Product
Choices dialog box may appear. Otherwise, the Allegro Editor window
appears, as shown in the following figure.

2. If the Cadence Product Choices dialog does not appear, choose File >
Change Editor from the top menu bar in the Allegro Editor.

The Change Product Choices dialog box appears.
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Cadence Product Choices

Select the Product: S

FCE Deszign Expert - Cancel
FCE Designer

FCE Studio Performance
Help

il

FCE Librarian E spert
Allegro Expert [legacy] ﬂ

....................................

Select PCB Studio and check the Use As Default option, then click
OK. This setsthe PCB Studio version of Allegro as your default. This
isthe version we will use throughout the course.

If the Help Topics: window displays, select Cancel to closethis
window. You will investigate the help menus later.

Your window will look something like the following:

7 PCB Studio: unnamed.brd Project: C:\PSD_Data

File Edit “iew Add Display Setup Place HRoute Manufacture Tool: Help

)=

il

<] &

RYEYEY

"L 312> [ 2

|| N\ O e 2tc|| Sale@l il |
|11 1l ]~ o [ o] e
/ Options |/ Find \ / vishilty |

Active Class and Subclazs:

|BOARD GEOMETRY v

[ [ouTLME =]

s

Starting new drawing. . Ccmd: 1die

Grids are drawn 400.0, 400.0 apart for enhanced viewability.

Command > %,y 20000, 7300.0
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Setting Your Working Directory, Opening aBoard
Design, and Viewing Tool Sets

1. From the top menu bar choose File > Open. An Open file browser
window appears.

2. Navigate to the play directory, and select the cds_routed.brd file.

open  HH|
Lok jn: |E play j ﬁl

cdz_routed.brd

File name: Iu:u:ls_ru:uuted.l:urd Open

Filez aof type: I Layaout narme [*.brd) j Cancel

Pl

Help

¥ Change Directary ﬂlﬂl

3. Veify that the Change Directory box is checked.
This option sets your working directory to play.
4. Click Open.
The cds _routed.brd design file is displayed in your Allegro work area.

Note

You can also open afile by double clicking it.

Exploring the Allegro User Interface

In this part of the lab, you will explore various menus and buttons in the
Allegro Editor window to see how the user interface works.

1. Click the maximize button to fill your screen with the Allegro Editor
window, if it is not already maximized.

2. Referring to the overview inthe previouslecture, identify the following
parts of the Allegro Editor window:

m  Menu bar organization and options
m |con ribbon toolbar
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Toolbarsfor placement, route, analysis, and manufacturing
Design window

Console window (and command line)

Status window with its “traffic light” and coordinate readouts
Control pandl: Options, Find and Visibility tabs

World View Window

You will access al these features in more detail in later labs.

3. View the menu options.Click the File menu option and note the
available options. Slowly pass your cursor over the menu items (Edit,
View, Add and so on) from left to right. Note the various menu options
available under each menu item.

4. Select any placein the Allegro work areato close your latest pull-down
menul.

5. View thetool tips on the toolbar icons.Slowly drag your cursor across
the toolbar from left to right and read the tool tipsthat appear. DO NOT
CLICK. When you come to the Zoom Fit (F9) icon, click it.

The entire cds_routed.brd design is framed in your editor.

6. View the names of the commands associated with the toolsets for
placement, route, analysis, and manufacturing by slowly dragging your
cursor across toolset icons from left to right and reading the tool tips as

they appear.

Accessing the Help System
1. From the top menu, choose Help > Allegro Help.
The Help Topics dialog box appears.
2. Activate the Index tab by clicking on it.

From the index you can find out information about almost any detail of
Allegro.

3. Enter the word placement in the field under 1 as shown in the figure,
but do NOT click Display.
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Help Topics: AllegrofAPD 14.2 Online Help |

Contents  Index |Fin|:| I

1 Type the first few letters of the word you're looking fFor.

Iplacemenﬂ

& Click the index entry you want, and then click Dizplay.

|F'Ian::e cammands ‘I

Placement Evaluation
about
about perfarming
contour shoes
Custamizing the Color Palette
Flacement Evaluator
about displays
contralling display
deleting density maps =
rouker denigity tracemap
zighal analysiz
placement grid
about
Flacement grids

abiat ;I

h Dizplay I it | Cancel |

Thelist of topicsassociated with the placement keyword isdisplayed in
a Topics Found dialog box.

For some index terms there are multiple topics available with
information about the term. If aterm has only one corresponding topic,
aHelp window automatically opens to that topic.

4. Experiment by typing in various index terms, clicking the Display
button, and viewing different topics.

5. When you are finished experimenting with Help, close any open Help
windows.

@ End of Lab
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Mouse Buttons

Two-button mouse:
¢ Left mouse button (LMB) — Select design elements,
menu buttons and icons. Window selection available by
dragging.
¢ Right mouse button (RMB) — Open pop-up menus.

¢ Shift plus right mouse button (SHIFT+RMB) — Pan,
zoom control.

Three-button mouse:

¢ Left mouse button (LMB) — Select design elements,
menu buttons and icons. Window selection available by
dragging.

¢ Right mouse button (RMB) — Open pop-up menus.

¢ Middle mouse button (MMB) — Pan, zoom control.

——>

Summary

Allegro supports either a two-button mouse or a three-button mouse.
However, it is much easier to use a three-button mouse. Using a three-
button mouse eliminates the need to hold down the Control key while using
the right mouse button to pan, zoom in and zoom oui.

More Information
L eft M ouse Button

Use this button to select graphic elementsin a design (such aslines,
pads, and text). The selected feature is highlighted. Must be used in
conjunction with an active command.

To select agroup of items, you create a selection rectangle. To do so,
first you click the left mouse button to pick a corner for the rectangle,
then you hold the left mouse button and drag your mouse, creating a

rectangle. All applicable items within the rectangle are sel ected.

Use this button to select commands from menus or icons.

Some forms contain entry fields with alist of built-in options. To
display and select these options, use the left mouse button in the data
field (for example, the Options tab).
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™ - 0

Displays a pop-up menu containing options associated with the current
command. This mouse button is also used with the control key (CTRL)
to execute Allegro “strokes.”

Middle M ouse Button
B4Shift
or..

Press and hold the middle button while moving the mouse in the
direction you want to pan. If you click the middle mouse button, the
system will either zoom in or zoom out, based upon the direction you
move your cursor. If you move from top left to bottom right, the display
will zoom out. If you move from bottom right to top left, the display
will zoom in. In both cases, you will see arectangle that depicts the
new zoom area.

Right Mouse Button

Controlling the Window Display

View >Zoom ... menu options

gooooa

goooon ]
I:I I:I I:I I:I I:I I:l [Wiew #dd Display Setup Plac

— i 1

Zoom Dut Fi1
Zoorm World
Zoom Center

Zoom Previous

Color View Save
Color Yiew Restore Last

Refresh
Customization + i gooooo

T gaoaog
oooooo
—

More Information

There are severa commands available to change what is displayed in your
current work area or the Design window. By choosing the View pull-down
menu in the menu bar, you have the following options:
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Zoom by Points specifiesanew display area by letting you pick two
diagonaly opposed points. After you pick the first point, aframe stretches
from thefirst point to the cursor. Picking a second point defines the size of
the new work area

Zoom Fit createsaview that includes, but isno larger than, the board.

Zoom I n magnifies or zoomsin to asmaller area of the drawing that
remains centered about the same point.

Zoom Out increasesthe displayed area of the drawing. This shows more
datain your Design window and makes objects become smaller.

Zoom World displaysthe entire extents of the drawing in the work area.

Zoom Center redisplays the drawing areawith the center being a point
that you select.

Zoom Previous displays the previous viewing area.

Color View Save dlowsyou to save the current visibility settings.
Color View Restore last restores the previous color view.
Refresh smply performsaredraw of the current display area.
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Navigating in the World View Window

Whole design

Current display window

Board outline

[CIcmd:  hilight
w2695, 2430

Mare
[ops

Right mouse button popup. >
[Fanee|

Mave Dizplay
Resize Display
Find Mext

Find Previous

Summary

The World View window is located at the bottom of the Control Panel. It
gives you quick and convenient access to the panning and zooming
commands. The World View window has a representation of the board
outline and also indicates the portion of the board where you are currently
zoomed in.

More Information

To display the World View window pop-up menu, first you left click and
then right-click right in the World View window. The pop-up menu

appears.

+ TheMove Display option movesthedisplay to thelocation you specify in
the World View window. You can accomplish this by clicking and holding
the middle mouse button and moving the cursor in the World View
window.

+ TheResize Display option changesthe work areadisplay size. You can
also accomplish this by clicking and holding the left mouse button and
dragging the cursor in the World View window.

+ TheFind Next option centers the work areaview on the next highlighted
object. You can aso accomplish this by clicking with the left mouse button
in the World View window.

+ TheFind Previous option centers the display on ahighlighted object that
ispreviousinthelist.
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Zoom Control Using the Middle Mouse Button

Circle represents the original Arrows represent the direction in which the mouse
selection point made by the is moved.
middle mouse button select.

Zoom Prev

A

Zoom by Points Zoom by Points

N\
/

Zoom Cancel <

O » Zoom Fit

Zoom Out v Zoom Out
Zoom Out

If little-to-no mouse movement is
made, and a second middle
mouse button select is made, a
Zoom Center command will be
executed.

More Information

The middle mouse button can also be used to zoom in and out of your
display. You first start by selecting a point inside your current work area.
You do NOT want to hold the middle mouse button as you would when you
want to perform a dynamic pan. Based upon the direction you move your
mouse, the new area can be zoomed in (as notated by Zoom by Points) or
can be zoomed out (as notated by Zoom Out). Also, you can perform a
zoom fit (as notated by Zoom Fit) or aZoom Previous (notated by Zoom
Prev). If you start the zoom and then want to cancel the zoom, move your
mouse in the direction notated by Zoom Cancel.

If you select close to the same point twice, the selected point will become
the new center of your work area (the Zoom Center command).
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Default Aliases for Function and Control Keys

Lesson 1

Key Command Key Command
F1 Help SF1 Add Connect
F2 Done SF2 Grid

F3 Oops SF3 Hilite Pick
F4 Cancel SF4 Dehilite All
F5 Show Element | SF5 Redisplay
F6 Property Nets SF6 Slide

F7 Edit Vertex SF7 Move

F8 Zoom Points SF8 (available)
F9 Zoom Fit SF9 Write temp
F10 Zoom In SF10 (available)
F11 Zoom Out SF11 (available)
F12 (available) SF12 (available)

More Information

The function keys on your keyboard are also aliased to Allegro commands.
The table shows the default function key aliases. For example, to invoke
the Zoom Fit command, you could either select View > Zoom Fit from the
menu bar or smply hit the F9 key on your keyboard. To invoke the Move
command, you could either select Edit > M ove from the menu bar, or use
the Shift and F7 keys on your keyboard.
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Running Commands with Strokes

Strokes are predefined patterns of mouse movements. The Allegro

tool interprets stroke patterns and activates commands.

Stroke Equivalent command | Key combinations
C Copy CTRL+C
N\ Move SHIFT+F7
Z Zoom In F10
U Oops (Undo) F3
\,\/ Zoom World —
/\ Delete —

More Information

Some Allegro commands such as Zoom, Move, and Copy are aliased to
mouse strokes. A mouse stroke is a predefined mouse movement pattern
that can be recognized by the Allegro Editor and used to invoke an Allegro
command.

To draw a stroke you must hold down the control (CTRL) key on the
keyboard, along with the right mouse button. If you move the mousein one
of the predefined patterns, Allegro invokes the associated command. When
you use strokes to run certain commands, the following conditions apply:

¢ TheZoom World stroke can be drawn anywhere on the design.
¢ TheZoom In stroke zoomsin to the areain which you draw the Z.

+ TheMove, Copy, and Delete strokes select the object under thefirst point
of the stroke.
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Controlling the Toolbars
View > Customization > Toolbar
Customize
Toolbars | Commandsl :
Toolbars: Customize
¥ Show Tooltips Toolbars  Commands |
™ CoolLack
[V Large Buttons % — Buttor:
File 4 - 3
21 S [ 2 [
Wigw
Add %l
Dizplay
Setup
Flace
Dimension
Manufacture
Misc
Tiamllar rames
IFiIe— Select a category, then click a button to gee its description. Drag the button
ta any toolbar
— Description
Ok I Cancel | Defaults
Ok I Cancel Defaults Help

More Information

You can customize the toolbar by selecting View > Customization >
Toolbar from the menu bar. Under the Toolbars tab you can add or remove

groups of icons from the toolbar. You can also enable or disable display of
Tooltips and Large Buttons or set a Cool Look.

Under the Commands tab you can control which icons are displayed in
each of the toolbar groups. The toolbar settings are stored in an Allegro
initialization file and are read each time you invoke Allegro. They are not
stored in the Allegro database.
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Drawing Parameters

Setup > Drawing Size
= Drawing Parameters [_[Of=]

Froject: [:“BetaD ata

Cirawing: classroom.brd

Type: IDrawing 'l

User Units: Im
Size: Iw VI
Accuracy: IU 3 [decimal places)

Left: IU Lower : ID
wiidth: |1 1000 Height: IBEDD

|'DF|.QWNG EXTENTS

MIOVE DRIGIN
{x: IE v 0

] I Cancel | Feszet | Help
| 4

More Information

Virtualy al design activity (symbol and layout creation) occurs within the
context of a“drawing.” To access the Drawing Parameters form, select
Setup—Drawing Size from the top menu bar.

User Units specifies the unit of measure used during the design
process. The options are Mils (default), Inches, Microns, Millimeters,
or Centimeters.

Size specifies the size of the drawing arearequired. The standard sheet
sizesare: A (11x8.5), B (17x11), C (22x17), D (34x22), or Other
(user-specified).

Accur acy setsthe accuracy of the drawing database. This value
(ranging from 0 to 2) denotes the number of decimal places that can be
used when defining feature sizes (pad sizes, grid sizes, line widths, and
S0 on), or when entering X, y coordinates at the Allegro command line.
If the user unit is mils, an accuracy of zero means sub-mil values are
either rounded up, or not accepted at all. Accuracy settings should be
compatible across all design processes to avoid rounding off problems.

Drawing Extents shows the height and width of the drawing, and the
location of the lower left corner with respect to the drawing origin
(located in the lower left corner by default).
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Move Origin relocates the drawing origin (datum 0,0). The x, y
coordinates for the new origin are transferred into the Drawing Extents
section. (Changes are indicated in the Left X field and the Lower Y

field in the Drawing Extents form.)

Note

You can change the above items at any time during the design

process.

Drawing Options: Display and DRC

www.catfamily.com EMail:cadserv21@4lteeRioadrayout System

Jogged

5N

VAR . y
{ ) Unfilled
S
= Drawing Dptions 0 [0 S = Drawing Options 1 [ B3
DRC  Display |Text I Ling Lockl Symboll DRC |Display| Text I Ling Lockl Symboll
Connect point size: 10
— Status: UP TO DATE 0 emors
Max thand count: 500
—— Ratsnest geometny: Jogged 'l On-Line: & @k O O
Ratznest points: Clozest endpoint ‘I tarker size: |25
Symbol height: I'ISD
[ Fillsd padls PIEE pRees
¥ Grid I Digplay diill holes <
I~ Themal pads Update DAC
Ok I Dirawing size Help 0k I Dirawing size | Help

More Information

This menu displays current settings for various design operations. It is
divided into five categories: Display, DRC, Line Lock, Text, and Symbol.
The default settings are shown.

The Display Section:

Max Rband Count is the maximum number of rubber bands displayed
when placing or moving a component.

Ratsnest Geometry determines shape of ratsnest lines. Options are

Jogged or Straight.

Filled Pads indicates whether pins and vias are filled or unfilled.

Thermal Pads displays the Thermal Relief Flash symbol or anti-pad
size for negative planes.

Display Drill Holes displays the drill hole along with the pad.
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The DRC Section:
Satus indicates whether or not DRC markers are up to date.

Online options are On or Off to let you toggle the online DRC error
checking.

Marker Size determinesthe size, in user units, of the DRC “bow tie.”

Symbol Height indicates the default height of all package symbols. To
override this default value, specify the height in the package symbol
definition.

Drawing Options: Line Lock and Symbol

Line
90
— — -\ - |- i
. - ] ]
L] L] ] ]
— w JE E E E
/,l
— off f g - = i
— —_ (solder side) 0 90
—_— (as built in lib) (cow)
= Drawing Options a = Drawing Options M= 3
DRC I Displayl Tes  LinelLock |Symbo|| DRC I Displayl Text I Line Lock ~ Symbol |
Lock Direction: a0 Vl Angle: Im vl
Lock Mode: Like vl < [~ Mirror
Minimurm Fadius: lm
I~ Fixed 45 Length: 25
I™ Fized R adius: pris]
¥ Tangent
ok I Dirawing Size... Help ()8 I Drawing Size... Help
| Y | 7

More InformationNotes
TheLine Lock Section:

L ock Direction lets you specify whether orthogonal, diagonal, or any-
angle lines can be added. The available values are 45, 90, and Off.

Lock M ode specifies whether new lines will be added as straight
segments or arcs.

M inimum Radius determines the minimum radius alowed for an arc.

Fixed 45 Length specifies the length, in user units, of 45-degree
segments.

Fixed Radius specifies the radius, in user units, of arcs.
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Tangent causes an added line to lock on to the tangent of an arc or
circle.

The Symbol Section:

Angle specifiesthe initial rotation of package symbols during manual
placement.

Mirror - during manual placement, the Allegro tool assumesthe active
side isthe top (default). Toggle this button ON to change that default
setting to the bottom (or solder) side.

User Preferences

Setup > User Preferences

F= User Preferences Editor = [E]x]
- Categories ~Category: Autosa
£ Autosave Preference Value Effective
@ Autovoid autosave: ird Fiestart
£ Browser
) Confia_paths autosave_dbcheck: r Restart
£ Conbol_panel YRR Restatt
g gz‘gﬁ;—w‘m autosave_time: [ Restart
£ Drawing
Can be effective: =
. £ Etch
¢ Immediately 3 File_management
¢ Restart g i
Mise
* Next Command = Pla
and so on 3 Foam
£ skil
8 ui
3 Uipaths
£ User
Search for preference:
B B B Summary description
Cantrols autosave intervals. The default is 30 minutes. The minimum is 10 minutes and the maximurm iz 300 minutes.
Brief description of ;
variable
Cancel List Al Help

The User Preferences Editor allows you to set or unset the Allegro
preferences, a'so known as the Allegro environmental variables. All
changes are written to the end of the user’s“env” file. This section of the
env file should NEVER be modified manually. If the env file does not
exigt, it will be created upon successful completion of this command.

More Information

The major sections of the User Preferences Editor are as follows:
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Categories

All preferences that can be set are grouped together based upon like
functionality. All available categories are listed on the left side of the
form. Select the category name in this section of the form to enable the
setting of the preferences.

Category: <category name>

When you select a category from the left side, al the preferencesin that
category are listed in the Category section, located on the right side of
the form. Note that certain variables can only be set or unset, while
other variables require values to be entered. This section contains the
Preference name, the current Value, and the Effective period.

The Effective period can have several values, including Next
Command or Restart. Next Command specifies that the preference will
take effect after the OK button has been selected. Restart specifies the
preference will not take effect until Allegro has been terminated and
restarted again.

Summary description

This section of the form displays a description of the preference
selected.

Lab

¢ Lab: Navigating the Allegro User Interface
= Manipulating mouse buttons
m Choosing options from a pop-up menu
m Panning your view
m Applying the View command and zoom options
m Working in the World View window
m Using strokes
m Customizing your view and toolset by changing menus and toolbars
m Setting drawing options

More Information

The following lab will teach you how to use the mouse, pan, zoom and use
the World View window to change your display area, use strokes, work
with menus, and set the drawing options for Allegro.
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Lab 1-2: Navigating the Allegro User
Interface

Objective: Learn how to use mouse buttons, navigate within the Allegro
Editor window to manage your view, and customize some of the features of
the user interface.

@ Note

All mouse commands in this course assume that you are using a
three-button mouse. If you have a two-button mouse, you can hold
the SHIFT key and use the right mouse button (SHIFT+RMB) for
any commands specified as the middle-mouse button.

Using a Pop-Up Menu and View Panning

1. Choose the Route > Slide option from the top menu by using the left
mouse button (LMB).

2. Move your cursor into the work area window and right click.
A pop-up menu appears.

There are different pop-up menus associated with different tools. Pop-
up menus are very much context specific.

3. Select the Cancel option in the pop-up menu to exit the Route Slide
command.

4. Placethe cursor in the work area. Press (and hold) the middie mouse
button down and slide the mouse to the left, right, up, and down.

Note

If you have atwo-button mouse, you can press (and hold) the
SHIFT key while you hold the right mouse button down and slide
the mouse.

Notice how the design shiftsin the direction of your cursor movement.
Thisis panning. Also notice how the view changesin the World View
window at the bottom right of the Allegro Editor window.
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Using the View Command and Zoom Options
In this part of the lab, you will use the View command from the top menu.

1.

Select View > Zoom By Points from the top menu.

The Allegro message area prompts you to pick the first corner of anew
view window.

Click to place the first corner of the new window.

Asyou move your cursor, arectangle with inscribed diagonals
representing the new window, is formed.

Click again to fix the size of the new window.

Your work areazoomsto display only the areayou just outlined within
the rectangle.

You can aso click thisicon to use the Zoom by Points command:

Y

Select the View > Zoom World menu item.

This command fits the entire extents of the drawing to your work area.
Thereisnoicon for this zoom option.

Select the View > Zoom Fit menu item. This command fits the layout
to the work area

You can also click thisicon to use the Zoom Fit command:

Ry

Select the View > Zoom I n menu item.
The view in the work area zoomsiin.
You can aso click thisicon to use the Zoom In command:

K

Select the View > Zoom Out menu item.
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The view in the work area zooms ouit.
You can also click thisicon to use the Zoom Out command:

E\

Using the Middle Mouse Button to Zoom In and Out
The middle mouse button can aso be used to zoom in and out of your
display.

1. Placethe cursor in the bottom right portion of the work area. Press but
do NOT hold the middle mouse button in the work area.

Note

If you have atwo-button mouse, you can press the SHIFT key
while you select with the right mouse button.

2. Move your cursor towards the top left portion of the work area.

Notice as you move your cursor that arectangleisdrawn. This
represents what will be the new display area.

3. Select again with the middle mouse button (or the left mouse button).

The area that was contained within the white rectangle now becomes
your new display area.

4. Select again with the middle mouse button somewhere towards the
middle of the display area. Remember not to hold down the middle
mouse button.

5. Moveyour cursor SLOWLY towards the bottom right.

As you move your cursor, two white rectangles are drawn. Theinside
rectangle represents the original display area. The outside rectangle
represents a zoom out magnification. The further the outside rectangle
isaway from the inside rectangle, the greater the zoom out. Asyou
move your mouse, you will see your work area temporarily redisplay.
This temporary redisplay represents what will be the new work area.

6. Select again with the middle mouse button (or the left mouse button).
Your work areais redrawn to match the current zoom.

Using the World View Window

In the lower part of the Control Panel isthe World View window. It
displays a board outline, as shown in the figure. The white rectangle
defines your view relative to the board outline.
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To see how the World View window works, perform the following

commands in this window:

1. Place your cursor into the World View window and click left.
This*“initializes’ the World View window.

2. Right click in the World View window.

A pop-up menu appears.

3. Choose the Resize Display option.

The Allegro message in the Console window prompts you to click in
the World View window to enter the first point of arectangle (similar to
the Zoom By Points command).

4. Left click in the World View window.

Asyou move your cursor, awhite rectangle representing a new window
forms.

5. Click again to complete the sizing of the outline for a new window.
Thework area zoomsto display just the areawithin the white rectangle
you specified.

6. Repeat the Resize Display command and create a small rectangle
within the board outline.

The work area zooms to display that portion of the design you have
outlined.
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@ Note

If you have athree-button mouse, there is a quicker way to resize
the white rectangle in the World View window. Place your cursor in
the World View window, and click and hold the left mouse button.
As you move your cursor, a white rectangle representing the new
window isformed. Release the left mouse button to designate the
size of the new window.

7. Right click in the World View window, and select the M ove Display
option from the pop-up menu.

The Allegro message area prompts you to pick in the World View
window to reposition the white rectangle, currently attached to your
Cursor.

8. Click in the World View window to reposition the white rectangle
somewhere else on the design.

Thework area zoomsto display just the areawithin the white rectangle
that you have specified.

5 Note

If you have athree-button mouse, there is a quicker way to move
the white rectangle in the World View window. Place your cursor in
the World View window, and click and hold the middle mouse
button. The white rectangle snaps to your cursor location, and the
content of the work area changes accordingly when you release the
middle mouse button.

9. Using the middle mouse button (or SHIFT+LMB), drag the white
rectangle to a new location, then release the middle mouse button.

The work area zooms to display that portion of the design you
specified.

Using Strokes

Allegro allows you to use strokes, or specific cursor movements, to
perform common commands. You can try these strokes on your own now:

1. Placeyour cursor in the work area, then press (and hold) the CTRL key
on the keyboard while you press (and hold) the right mouse button.
Thisaction isindicated like this;: CTRL+RMB.

2. Draw theletter W with the cursor.
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This W stroke has been aliased to a command that zooms to fit the
entire layout drawing on the screen.

U

3. Usethe same CTRL+RMB keystroke combination to draw the letter Z
across an area of the board.

Pl

This Z stroke has been aliased to a command that zoomsin to an area
of the design. The extents of the zoom area are defined by the diagonal
line connecting the upper |eft tip to the lower right tip of the Z.

Customizing Your View and Toolset
1. From the top menu bar, choose View > Customization > Display.

The Display Option dialog box appears.

= Digplay Option !E[

— Contral Panel

i Undocked
i Docked_left

oK | Help |

2. Experiment with the docking options that determine where the Control
panel appears, then click OK to close this dialog box.

3. Sdlect the View > Customization > Toolbar menu item.

The Customize dialog box appears. Experiment by turning the various
toolbars on and off.
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Customize |

Toolbars | EDITIITIEII"IEISI

¥ Show Toaltips Mew...
[T Cool Look
W Large Buttons

b anufacture
izc

(haclEarn fames
[File

k. I Carnicel Defaults Help

4. Click the Commandstab to bring it forward.

5. Click the Route category to display available route-related icons, as
shown in the following figure:
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Toolbars  Commands |

Categaornes:

File
Edit
Wiew
Add
Dizplay
Setup
Flace

iHouke
Dimenzion

b anufacture
Mizc

— Buttonz

e b AN A R Y L

Select a categary, then click a buttan to 2ee itz descrption. Drag the buttan

to any toolbar

|' Dezcrption

0k I Cancel | Defaultz | Help

Notice that there are two SPECCTRA router-related icons. The last
icon does not appear in your Allegro Editor window.

m Thefirsg SPECCTRA icon will open the SPECCTRA autoroute

parameter form, which alows you to use the SPECCTRA autorouter
without having to leave the Allegro Editor.

m The second SPECCTRA icon opens the SPECCTRA GUI.

6. Add the second SPECCTRA icon by clicking and dragging the icon

from the Commands tab to the toolbar area of the Allegro window.

Place it next to the current SPECCTRA icon.
7. Click OK to close the Customize dialog box.

Reset the options in the Display Option dialog box and the Customize
dialog box to their defaults.

Note

For purposes of thisclass, it isimportant to have your Allegro work
match the figures shown in the labs.

Choosing Drawing Options

1. Zoom into the area around the U7 component in the upper left part of
the board, and view the pads.

2. Choose Setup > Drawing Options from the top menu.

www.cailtgraiyyezm EMail:cadserv21@blctmeeRicadrayout System
The document is for study only,if tort to your rights,please inform us,we will delete

1-37


www.cadfamily.com
www.cadfamily.com

Allegro User Interface Lesson 1

The Drawing Options dialog box appears. Notice the five tabs near the
top of this dialog box.

3. Click the Display tab to bring it forward.

4. Enablethe Grid, Filled Pads and Display drill holes options, as
shown in the figure, then click OK.

= Drawing Options M= E3 |

DRC  Display | Tewt | Line Lock | Symbol

Connect point size; I'I 0

b ax tband count; 200
Ratznest geometny: I-.ll:ugged "’I
Ratznest pointz: IEInsest endpaint j
¥ Filled padz
v Grid v Dizplay drill holes

k. I Drawing size. .. | Help |
|

The drawing now shows the U7 pin padsfilled in, grid points, and the
drill holes.

5. After viewing the changes on the U7 component, reset the Display
options in the Drawing Options dialog box to their previous disabled
(unchecked) states and click OK.

Changing the Cursor Display with User Preferences
1. Choose the Setup > User Preferences menu item.

The User Preferences Editor displays.
2. Select the Ul folder in the Categories box.

3. Next to the pcb_cursor preference option, click the drop-down list and
select Infinite.

Notice the Summary Description area states that this variable is used to
change or set the cursor type, and the Effective field states that this
change will take effect immediately.

4. Click OK to save the change and close the dialog box.

www.cadfgmily.com EMail:cadserv21@iteeRioadrayout System May 27, 2002
The document is for study only,if tort to your rights,please inform us,we will delete


www.cadfamily.com
www.cadfamily.com

Lesson 1 Allegro User Interface

Notice the cursor has changed to a cross-hair and now spans the height
and width of your window.

5. Reverse your choices to change the cursor back to a cross.

@ End of Lab
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Lesson 2: Managing the Allegro Work
Environment

Learning Objectives

¢ Control the color and visibility of objects.
¢ Create and use scripts.
¢ Apply the Find Filter (in the Control Panel) to select objects.

¢ Locate board database objects and report information about
them.

Summary

In this section you will be introduced to the Allegro PCB Layout System.
You will explore the Allegro graphical user interface and explore the
various programs that comprise the Allegro PCB Layout System. You will
also view Allegro classes and subclasses, work with setting colors and
visibility of objects, and learn how to use the Display > Element command
to query design objects.
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Groups, Classes and Subclasses

GROUPS CLASSES SUBCLASSES

Geometry

Manufacturing

Summary

A design fileisacomposite of a number of drawing layers. The drawing
elements of each of these layers can be selectively colored and turned on or
off asvisible or invisible layers.

Allegro organizes drawing layers into a hierarchy of groups, classes and
subclasses. Each layer hasits own color and visibility settings. Groups are
classesthat have been combined together to aid you in controlling the color
and visibility.
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More Groups, Classes and Subclasses

GROUPS CLASSES SUBCLASSES
Stack-up Pin TOP, BOTTOM,
Via SOLDERMASK_TOP, SOLDERMASK_BOTTOM,
DRC PASTEMASK_TOP, PASTEMASK_BOTTOM,
Etch FILMMASKTOP, FILMMASKBOTTOM, THROUGH_ALL,
Anti-Etch PACKAGE_TOP, PACKAGE_BOTTOM
Components Comp Value ASSEMBLY_TOP, ASSEMBLY_BOTTOM,
Dev Type SILKSCREEN_TOP, SILKSCREEN_BOTTOM,
Ref Des DISPLAY_TOP, DISPLAY_BOTTOM
Tolerance
User Part
Areas Route KO TOP, BOTTOM, THROUGH ALL
Via KO
Package KO
Package Kl
Route Kl
Display Grids Subclasses not applicable
Ratsnests
Temp Highlight
Perm Highlight
Background

More Information

All graphical items are stored in what is basically atwo-level database
scheme. Thetop level is called aclass. There are 20 classes defined inside
the Allegro database. You cannot delete or add classes.

Under each class there are many subclasses. These subclasses are the
second level of the database. Subclasses are often referred to as layersin

the design. You cannot delete predefined subclasses, although you can add
and delete your own user-defined subclasses. For example, when you want
to create the outline for your printed circuit board, you draw it on aclass
called Board Geometry, with a subclass called Outline.

All of the board routing will appear on the subclasses under the class called
Etch. You need to create a subclass for each layer of the printed circuit
board. Thus, if you have a six-layer printed circuit board, you need to have
six subclasses under the class called Etch.

Note that under the Etch class there is a subclass called Top and a subclass
called Bottom. These names cannot be changed, nor can these two
subclasses ever be deleted.
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Options Window of the Control Panel

Edit > Change Route > Connect Add > Text
j Options '\ [ Find 1 [ Vishilty | / Options { [ Find 1 /' Visibiliy / Optiors } ,’ Fird \ X Wisibility \
Clazs IW M ToP 7| Act Active Clazs and Subclass:
New subclass M [soTTOM 'l Alt lﬁ
™ W [outLine | |No availatle via =] via
Metname:  NULL NET _ NS =l
Act via: l— J Line lock: ILiﬂE 'l IE ™ Mimar
" Line width: ID— Line width: |5 iz Marker size: 50.00
T Teblock  [1 = Bubl:  [on © Rotate: ||
T Tet Just: | Left - Shaove vias: Ifo 'l Test block: ,3_3
Jie | el Test just: [Cet =

¥ | Elim daralite clines

Smooth: I Iinirnal i l

¥ Shap to connect point
¥ Replace etch

Summary

The Options folder tab of the Control Panel contains parameters that are
used to control the current interactive command. You will notice that the
parameters change from command to command.

The parameters and values you set in the Options window take effect
immediately. They override definitions for the same parameters and values
that may exist elsewhere in the Allegro software. For example, in the Add
> Text command, the Allegro tool looks to the Drawing Options dialog
box, which was set using the Setup > Drawing Options command for the
rotation and text values. If you place a different value in the Options
window, however, the tool ignores the information in the Drawing Options
dialog box.
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Controlling Color and Visibility

] | or... Display > Color/Visibility
N All On or All Off
Select a Group

F° Color and Visibility 19 [=] E3
Groups ——»  Giowp [Stscklp ] Giobal visibilty -
FIN VA DRC ETCH ANTIETCH
Classes —»  au r u I r r
r 0P | ~ O VO O ra =
GND r O rd I rd (|
YT r m Cm T2 | rm r o
Subclasses BoTTOM F O F O F O F O o L
SOLDERMASK_TOP rm r o
FSOLDERMASK_BOTTOM T [ rm
FASTEMASK_TOP rm rg he
[,—;I [ o o |
4 N 1 — &
ok| | cencel | bppy | Reset | Help

Read/write palette settings Custom color blending

More Information

You display the Color Visibility dialog box by selecting the Display >
Color/Visibility option from the top menu or by selecting the Color icon.
You use this form to turn on or off the visibility for layers, aswell as to set
colorsfor layers.

To turn on or off the visibility of a specific subclass, you ssmply click the
box to the left of the subclass. A check in this box indicates that the
subclassis currently visible. If thereisno check in that box, that subclassis
currently invisible. To change the color of a subclass, first you select the
desired color from the bottom portion of the Palette dialog box, and then
you select the color icon to the right of the desired subclass.

At the top right of this dialog box you see the Global Visibility pull-down
menu. With this menu you can make all subclasses visible or invisiblein
the design at one time. Remember that in order to turn a subclass off or on,
you must first select the appropriate group in the top left pull-down menu
labeled Group.

Information about colors assigned to individual layers, and which layers
arevisibleand invisible, are all stored in the Allegro database. Thereis no
ASCII filethat is used to store the color information.
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Lesson 2
Controlling Etch Visibility
Include Plane Layers
f Options Y [ Find 1} f Visibility\ / Options \ / Find \/ Wisibility \/ Color View
LiEWS: IFiIe: i::‘kh h A":I' iews: IFiIe: jurk j‘ Conductor
- b Laver Etch Fin ¥ia Dic Al
Conductors B¢ 2 [ ¥ [ Corduct PP PP FA// layer controls
lares O | — Plane layer controls
M J Planes ¥ [/ [ [ 4|
TOP O e e v
eotod . OO OO por noooe .
GND m m m m Individual layer
oo EEEEC controls
BOTTOM OE A OF —

Individual element control

More Information

The Control Panel Visibility tab is a quick way to turn on or off layers or
elements contained in adesign. You can separately control the etch routing
layers from the plane layers, as well as Etch, Pins, Vias and DRCS.

Conductor Controls
The Conductor check boxeslet you individualy turn on or off al etch,
pin, viaor DRCsfor al layers defined as conductor. By selecting the

All check box, you can turn on and off all etch, pins, viasand DRCsfor
all conductor layers.

Plane Controls
The Planes check boxes let you individually turn on or off al etch, pin,
viaor DRCsfor dl layers defined as plane. By selecting the All check
box, you can turn on or off al etch, pins, vias or DRCsfor al plane

layers. If you check the Include Planes Box, you will see dl the plane
layerslisted in thisvisbility form.

Individual Layer Control

By selecting the check box under the All columnintheindividual layer
row, you can turn on or off al etch, pins, viasor DRCsfor that layer.

Individual Element Control

You can turn on or off asingle element (etch, pin, and so forth) by
selecting the element.
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Graphics Dimming or Shadow Mode

= Color and Visibility

Group ID\splay hi Global vigibility: hd
Toggles on/off

 Displa Shadow mod Shadow Mode

Biids: O @ Dnj C of

Ratsnest O Brightness:  Dim Bright

Temporay highlight: o] 50% J

Permanent highlight: O e

Background: L] I~ Dim active [y

IS [=]

Global vigibility: -

(] O O O O [ [
1] I Cancel | Apply | Reset | Help
s o Con 6 g
Fiatsnest O Brightness:  Dim Bright
Temparay highlight: (=] 100% J
Permaner \ highlight |
Background 1 I | Dijacive Iy

i i
1 OOEEm e \DM

Ok I Cancel | Apply | Reset | Help

More Information

The Graphics Dimming or Shadow Mode option gives you the ability to
provide distinct levels of visibility that are based on the importance of the
object. The main control for shadowing is located in the Color and
Visibility window under the Display group. With Shadow Mode turned on,
the brightness slide bar controls the color intensity of the non-important
objects. The higher the brightness percentage, the less difference in color
between the important and the non-important objects. While you are using
the brightness side bar, the color palette boxes will reflect the shadow
version of each color. You use the Shadow Toggle icon to turn on and turn
off the shadowing feature.

Objects of importance are defined as follows:
m Itemsthat have been highlighted using the highlight command
m Itemsthat are highlighted by the current active command
m Thecurrent Active layer as defined in the Options Folder tab

The default isto have Shadow Mode disabled. When Shadow Modeisfirst
enabled, the default brightnessis 40 percent.
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Scripts
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Step 1 -Start the Script
File > Script

Hll " sciipting

File:  fiunk.scl Cancel |

™ Macra Record Mods Browse... Library...

F\Et:nrdL\I e | Fieplay | Hep |

Step 2 - Execute the commands

View > Zoom By Points

Pick 1t Comer OF New Window,
last pick: 101.7,96.2

PFick To Complete Window.

last pick: 503.0,389.3
Command »

Step 3 - Stop the Script
File > Script

F Scripting [x]| :

Fiec | [ concal |
I= [ laee Resod|Mode Browse. Library..

Lesson 2

Resulting Script

i View of file: junk scr [_[O] =]

File Close Help

# Allegro script

k3 file: junk.scr

+ start time: Tue Har 27 16:27:24 2001
version 14.0

setwindow pch
zoom polints
pick 101.7 96.2
pick 503.0 389.3

b stop time: Tue Mar 27 16:28:14 2001

More Information

With scripts, you can have the Allegro Editor save all your menu selections
and mouse picksin atext file. You initiate such script recording by clicking
Record. Allegro will save all your commands in atext file until you stop
the recording. You can then replay the file in the same design or a different
design to quickly replay and execute repetitive operations.

Macros are like scriptsin that they let you perform repetitive actions, such
as complex geometric operations, on a drawing. The difference, however,
isthat scripts record from absolute coordinates while macros record from
relative coordinate positionsin adrawing. To start recording a macro, you
enable the Macro Record Mode check box.

May 27, 2002
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Lab

Managing the Allegro Work Environment

¢ Lab: Script Files and Controlling Visibility and Color

Defining groups, classes and subclasses
Starting a script file recorder

Controlling visibility

Setting colors

Stopping the script file recorder

Testing the script file (colors.scr)

More Information

The following lab will familiarize you with the Allegro database structure
of Groups, Classes and Subclasses, and teach you how to use the script
recording feature, aswell as how to control setting colors and visibility.
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Lab 2-1: Script Files and Controlling Visibility
and Color
Objective: Learn how to use a script file to control color and visibility of
graphical elements.

In thislab, you will change the default visibility and color assignments on
each new layer to suit your personal preferences. Changing layer visibility
and assigning colorsis a procedure you will want to use over and over
again. You can use script filesto capture repetitive procedures. From the
time you enter recording mode until the time you stop the recorder, all your
activities are captured into the script file.

Starting a Script File Recorder
1. Select File> Script from the top menu.

The Scripting dialog box appears.
2. Placethe cursor in the File text field and type the following:

colors
Note
DO NOT pressthe ENTER key.
= Scripting |
File: Il:l:ull:um| Cancel I
[T Macro Record Mode Browse... | Librany... I
Recard | St | Replay | Help |
3. Click Record.

The Scripting dialog box disappears and you are ready to begin
recording. Everything you do from this point forward will be entered
into the script file colors.scr. You will be instructed later when to stop
the recording.

Controlling Visibility

First you can set the visibility and color assignments for the design.

e
1. Click the Color icon. ﬂl
The Color and Visihility dialog box appears.
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2. Near the top right of the Color and Visibility dialog box, click on the
Global Visibility drop-down list and select All Invisible.

3. When an dert message appears asking if you want to change all classes
toinvisible, click Yes.

This action resets all the colors to OFF, so you can begin setting them
to whichever colorsyou like.

4. Inthe Group drop-down list, select Components, as shown.

= Color and Vizibility

5. Under the REF DES class name, enable the visibility box for the
subclass ASSEMBLY _TOP. A check mark in the box indicates the
subclassisturned ON.

REF DES
I
¥ [
r =
r
6. Select Geometry from the Group drop-down list.

The Geometry groups are named BOARD GEOMETRY and
PACKAGE GEOMETRY.

7. Under the BOARD GEOMETRY group enable the visibility for the
OUTLINE subclass.

8. Under the PACKAGE GEOMETRY group, enable the visibility for
ASSEMBLY_TOP.

9. Select Sack-Up from the Group drop-down list.

10. Enable visibility for subclasses in this group, as shown in the figure,
then click Apply.

We will use the Palette drop-down list in the next section.
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= Color and Yisibility

Group |Stack-Up =] Global visiiity, | =]
FIN W14, DEC ETCH AMTIETCH
ALL r [ v r [
TOF v [ V¥ O I [ I [ O =
GND O Im I~ [ r o O
WL [ (W) V[ [ O
BOTTOM ¥ [ V¥ O I [ I [ O
SOLDERMASK_TOF O r O
SOLDERMASK_BOTTOM [ [ O —
PASTEMASK_TOP = =
PASTEMASK_EOTTOM O N
FILMMASKETOP O O =
Falette
L = 1O iy |
(1] I Cancel | Apply | Feset | Help |

Controlling Colors

To change the colors of some of the subclasses in the Stack-Up group,
follow these steps.

1. Click acolor button in the Palette section of the Color and Visibility
form, then select the subclass color button next to Bottom for ETCH,
PIN and VIA.
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PIN Wl DRC ETCH

ALL r r v -

TOP ~ V [ W [ ~ [H

GND O O W [ r O

WIC [~ [ I o M [ I [

BOTTOM ~ O W O W [ ~ [

SOLDERMASK_TOP [ [

SOLDERMASK_BOTTOM I [ O

PASTEMASK_TOP = =

Palette

{l =] |5 D |
[0 o I ][

k. I Cancel | Apply | Reszet | Help

2. Click OK to apply and close the Color and Visibility menu.

Stopping the Script File Recorder

Notice the word Recording in the Status window (lower right corner of the
work areawindow). You are still in record mode.

1. Select File>Script from the top menu.
The Scripting dialog box appears.
2. Click Stop to stop the script file from recording.

All the visibility and color assignments you made have been captured
in the colors.scr file.

3. Click Cancel to close the Scripting dialog box.

4. View thecolors.scr ASCII fileby selecting File> File Viewer. Thefile
should be located in your play working directory. Be sure to change the
file typein the browser menu from (*.log) to All Files (*.*) so your
colors.scr filewill display.

5. Closethe colors.scr file when you' re done viewing it.

Testing the Script File (colors.scr)

m] |
1. Click the Color icon. £|
The Color and Visibility dialog box appears.
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2.

3.

Near the top right of the form in the Global Visibility drop-down list,
select All Invisible.

When awarning appears asking if you want to change all classesto
invisible, click Yes.

Click OK to close the Color and Visibility dialog box.

Because the visibility for al classesisturned off, nothing is displayed
in the work area.

At the Allegro command line, enter the following:
replay colors

This command replays the script file you created, and setsthe visibility
and color assignments automatically.

Use the Shadow Mode Option

1.

m] |
Click the Color icon. £|
The Color and Visibility dialog box appears.
In the Group drop-down list, select Display.

3. Select On for the Shadow Mode option.

Select and drag the Brightness slide bar.

Notice as you move the slide bar in either direction, the colorsin the
color palette change, giving you the opportunity to see how the changes
will actually appear.

Click OK to apply and close the Color and Visibility menu.

Notice how the color of the current Active Class and Subclass as
defined in the Options folder tab is displayed at the normal color, while
al others are drawn at the dimmed color.

Change the Active Classin the Options folder tab to Board Geometry
and the Active Subclass to Outline.

Notice now that the board outline is drawn at the normal color and
everything else is displayed at the dimmed color. Select the Shadow
Mode toggle icon to turn off shadow mode.

@ End of Lab
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The Selectable Objects List

¢ You use the Design Object Find Filter section of /D - \/ - \/V — \
the Find folder tab is used when selecting data P " s

— Design Object Find Filter

base elements with the mouse. sion | 06|
& The “list” is searched, starting from the top left /T Grawps @ Shapes | |
(Groups) and proceeding to bottom right (Rat Ts) I=|Gomps. I | Waids
¢ The first “type” that is found with a check will be 7 Symbols || Cline Segs
used for the selection. $| | T Funtions | Other Segs
. . . 1| W Nets ¥ Figures
Challenge: Given the settings to the right, when the I Pins I DR erars
Delete command is executed, what will be selected = Vias @ Teu
for deletion in the following two scenarios (note the | o Cines o T
cursor location)? S Lines I RatTs
e
IS_I,meoI j INamej
LI— hdare |

—y
—
—
—
—
]
]
—
—

qoonooonna

Summary

The Find tab is more commonly referred to asthe Find Filter. Thisis one of
the more important forms used in Allegro. It iscritical that you pay
attention to and understand the settings.

The top section of this form contains the Design Object Find Filter box.
This section determines what types of objectsin the design are to be acted
upon when you select elements with the mouse.

When more than one item is checked, the system prioritizes selection by
going from left to right and top to bottom and finding the first checked
item. In both instances of the examples shown, the entire part would be
deleted. Thisis because the Symbolsitem would be the first check box
found in the Find Filter.

using the All On and All Off buttons are quick waysto turn on or off all the
itemsin the Design Object Find Filter box.
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Using the Find by Name Section

Use the Find by Name section of the Find { Options ' f Find 3 / visbilty |
Folder tab to: — Design Object Find Filker
. . All On | All O
= Highlight a net name. I Goups % Shapes
m Locate a part placed in the design B i
by its ef. des. co P
1 Use the pull-down field to set which for Fin]
type of a name you will enter. piec orF

2a Enter the name in the blank (>) field. L
2b Use the More button to display a

scrollable list of all elements matching Fro e .

the desired “type.” e TM' MJ
NOTE The CheCk bOXeS Selected |n the e e o o T o
Design Object Find Filter have no affect

the exception of the Property pull-down
field.

when using the Find by Name section, with /
a

2b

Summary

The bottom section of the Find Filter contains the Find by Name box. You
use the Find by Name section to select el ements by a name rather than
graphically.

For example, if you wanted to highlight the net called GND, you would
execute the Highlight command, go down to the Find by Name section,
click the down arrow and select Net. Then in the blank field immediately
below the Net pull-down field, enter GND, and press ENTER. The net
named GND would then be highlighted.

The More button in the lower right corner of the Find by Name section
opens a scrolling window that lets you choose from alist of all available
net names, component names, properties, and so forth. It should be noted
that when you use the Find by Name section, the check boxesin the Design
Object Find Filter section are ignored, unless the Property pull-down
option is used.
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= Find By Name/Propeity |- (O] x]
Obiject Type: IProperly - Find Filter buttans affect selections.
Awallable Dbjects——————————————— ~Selected Objects
Mamg Filter: *
Walue Filter: ®
MIN_LINE_W/IDTH=15 MIL =]
MIN_MECK_wIDTH=ERIL
MET_PHYSICAL_TYPESRYNC Al
MET_SPACING_TYPE=SYNC ®
MO_RAT= Al
RODM-CHANT ) LS
RONM=CHANZ hal
4 3
I Use 'Selected Objects' for a dyselection operation
Cancel | Apply Help

[ options | [ Find Y, [ visibity
r— Design Object Find Filter
AllOn I All OFf I
I~ Groups I” | Ghapes
I" | Camps I oids
¥ Symbals I” | Cline Ge0s
¥ Functions [T OiferSeas
¥ Mets I Figures
¥ PFins ¥ DRC emars
= | iz I Tiext
™| Elines ™| Hatsnests
™| Lites T EabTs
— Find By Mame

IF‘roperty - INamej
> | b Mare.. VJ\

Use the Find by Property option to select database elements with a

\

3

common property such as “FIXED”, “MIN_LINE_WIDTH", and so forth.

More Information

As previously noted, the Property option under the Find by Name box uses
the Design Object Find Filter section. When you select the Property option
and click the More button, all properties are gathered that are attached to
the checked items. A scroll list is generated specifying all the unique

properties that were found.

Remember that the Find Filter is only accessible after acommand has been
issued, such as Highlight, Delete, M ove and so forth.
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Highlighting Elements

Dlsplay > nghllght { Options E { Find { Yizibility '_l,
— Design Object Find Filker
...or
alon | anor |
[T Groups [~ Shapes
Common sequence for highlighting o o L e
elements with the mouse is: I Spmbals [ Cline Sens
¥ Functions [ Other Seas
1 Start the command. ¥ Hets [ [
2 Activate the Find Folder tab. i 5 I DRC emors
[ Wias = Tiest
3 Click the All Off button. [ Cliries [ Fatsrests
. L Fat T
4 Toggle on desired elements. ] Lie: ] et T
—Find By Mame————
5 Select the elements in the et =l Hame x|
design window to highlight. BN Mare. . |

More Information

The Highlight command is used to display a database element in a certain
color. The type of database element highlighted is based upon the Find
Filter.

You have a choice of 24 different colors to choose from in the Options
Folder tab. Once highlighted, the elements remain highlighted until they
are dehighlighted using the Dehighlight command.

Lab

¢ Lab: Highlighting and using the Find Filter
Using the Selectable Obijects list

Using the Find By Name section

Finding items by property

Highlighting objects in a design

More Information

The following lab will teach you how to select elementsin the Allegro
database by graphically selecting items, selecting items by their names, and
selecting items by their properties. You will also learn how to use the
Highlight and DeHighlight commands.
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Lab 2-2: Highlighting and Using the Find Filter

Objective: Learn how to use the Find Filter as a selection aid and how to
highlight items.

Using the Selectable Objects List

Inthislab, you will use the Selectable Objectslist to select a particular type

of object with the left mouse button. You can toggle different objects either

ON or OFF to prevent inadvertently selecting something you don’t want to

edit.

1. Zoom in on component U3 (the middle IC on the left side of the
design).

2. Click the Find tab in the control panel to bring the Find Filter to the
front of the display.

3. Select Edit > Move from the top menu bar.

4. IntheFind Filter, click All On.

This ensures that check boxes of all appropriate objects are toggled on,
as shown in the figure.

{ Optians E ! Find Y, ,I_' izibility E

— Dezign Object Find Filter
Al0n | anof |

[ Groups [v Shapes
I~ Camps = i

¥ Symbol: [T Cline Seas
I Eirctione. I Othentegs

[T Hets [+ Figures
¥ Pinz [T DELE erarns
v “iaz v Text

¥ Clines [T Batsrests
v Lines [T Hat s
—Find By M ame

I Froperty j I Namej
LI More... |

5. Click on the reference designator (text characters) U3.
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Part U3 snapsto your cursor. In the selectable objects section of the
Find Filter, Symbolsis checked, or toggled ON. The reference
designator you selected is seen as part of the package symbol. Because
Symbolsis higher in the selection hierarchy than the reference
designator Text, Allegro selects the item at the higher level.

6. With the cursor in the work area, right click.
A pop-up menu appears with options for the active, M ove command.
7. Select Oops from the pop-up menu.
Part U3 snaps back to its original location.
8. IntheFind Filter, click All Off, then enable the Text check box.
All items in the Find Filter should be unchecked except for Text.
9. Select the reference designator text for U3 again.

Thistime, part U3 does not snap to the cursor. Instead, only the
reference designator text snaps to the cursor.

Because of the change you made in selectable objects, the reference
designator you selected is treated as a text object and the symbol is not
selected.

10. Right click and choose Cancel from the pop-up menu.
Text U3 snaps back to its original location.

Using the Find By Name Section

The Find By Name section contains a data entry field and two field
description boxes. Here's how to use these options.

1. Perform aZoom Fit command, then choose Edit > M ove from the top
menu.

2. If needed, change the setting in the Find By Name field to Symbol (or
Pin) as shown, and enter U7 in the > field.

3. Hit the Enter or Return key.

Find By Mame
|E,Iml:u:ul [or Pin] j INamej

* ILI? More... |

Part U7 snapsto your cursor and the display is redrawn to be zoomed
around this part. Whatever you enter in the Find By Name field is
selected for manipulation by the active command—in this case, Move.

4. Right click and choose Cancel from the pop-up menu.
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Part U7 snaps back to its original location as you exit the active
command.

Finding Items by Property

You can find objects by specifying the properties attached to them. To do
S0, you use the Property field under the Find By Name box in conjunction
with the Highlight command.

When you click the More button, the Properties dialog box displaysalist of
properties to help you select the object you want to edit or act upon. This
list of propertiesis affected by the button settings in the selectabl e objects
section. To get acomplete listing of available properties, you must make
sure all the buttons in the selectable objects section are toggled ON.

1
2.

Choose Display > Highlight from the top menu bar.

Click the Find tab in the Control Panel to bring the Find Filter to the
front of the display.

Under the Find by Name field, select Property from the drop-down list
if itisnot aready selected.

Find By Mame
|Enperty j INamej
¥

I bare... |

Click All On.

This ensures that all relevant check boxes are toggled ON, limited to
Symbols, Functions, Nets, Pins, and DRC errors.

Click More... to display abrowser menu of propertiesthat exist in your
design.

The Find By Name/Property dialog box appears, as shown in the
figure, containing a scrollable list of available properties.
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= Find By Hame/Property =] E3
Object Tepe: IF'n:upert_l,l j Find Filter buttons affect selections.
— bvallable Dbjects — Selected Objects
Mame Filter: Ii
Walue Filter: I“

LOGICAL _PATH=@Erelease. releaze ruﬂ
LOGICAL_PATH=Ereleaze. hrelease 1o
LOGICAL_PATH=Ereleaze. hreleasze 1o
LOGICAL_PATH=@Erelease. releaze ro Al
LOGICAL_PATH=greleaze \releaze 1o Py
LOGICAL _PATH=@Erelease. releaze ro

3 i

| il':“ll“.-'l‘xl PATH=Eralrase \elease
4

[T Use 'Selected Objects’ far a deselection operation

k. | Caricel | Apply | Help |

6. Scroll down and select the MIN_LINE_WIDTH=15 property and
click Apply.

You have just highlighted your special voltage nets. All nets with an
assigned MIN_LINE_WIDTH property of 15 are highlighted in the
work area. The nets V12N, GND_EARTH, AGND and V+12 in this
design haveaMIN_LINE_WIDTH property attached to them.

7. Click Cancel to close the Find By Name/Property dialog box.

8. With the cursor in the work area, right click and choose Cancel from
the pop-up menu.

The Highlight command is no longer active.

Highlighting Objects in a Design

In this part of the lab, you will use the Highlight command to locate
objects you want to highlight.

You can highlight an object whose location is unknown (so you can see
whereit is placed or how it has been routed). Highlighting is particularly
useful on very large, densely populated designs.

1. Zoominto the area around the U3 part, located at the left side of the
design near the center.

2. Click theHighlight icon or choose Display > Highlight from the
top menu.
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3. Click the Optionstab in the Control Panel to bring the Options to the
front of the display.
The Options form changes to display available colors, and the current
active permanent highlight color is displayed.
f reias \ / e \ / isibility \
(1 Permn highlight
0000 & O N O
mO0O000n &
m OO0 OO @0 O
4. Click onthered color button to designate red as the active color for
permanent highlighting.
5. Click the Find tab to bring the Find Filter menu forward in the Control
Panel.
6. Change the setting in the Find by Name field to Symbol (or Pin) as
shown and type U3 in the > field.
7. Hit the Enter or Return key.
Find By Mame
ISymI:u:uI [or Plin] j INamej
> ILIC{ Mare. .. |
U3 becomes highlighted. You can also see the highlighted part in the
World View window.
8. Click the Dehighlight icon ™ or select Display >Dehighlight from
the top menu.
9. If theFind Filter is covered by the Options form, then click the Find
tab to bring forward the Find Filter.
10. Enter * inthe > field under Find by Name in the Find filter.
11. Hit the Enter or Return key.
You have just removed all the permanent highlights that were in your
design.
12. Right click in the Allegro work area and choose Done from the pop-up
menul.
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@ Note

You can use highlights for objects other than components. Usethem
for critical nets, pins, properties or anything the Find Filter is
capable of finding.

@ End of Lab
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Using the Show Element Command

Display > Element

*
...0or 1

Common sequence for using

Show Element with the mouse is:

1
2
3
4
5

Start the command.
Activate the Find folder tab.
Click the All Off button.

Toggle on desired elements.

Select the elements in the
design window.

More Information

Managing the Allegro Work Environment

{ Optionz E { Find .I_' Wizibility '_I,
— Deszign Dbject Find Filter
AMon | Ao |

[ Groups [* Shapes

[* | Comps [T Winids

[¥ Sumbols [T Elire Seqs

¥ Functions [ Other Segs

v Mets [T Figures

[¥ Pins [¥ DRC emors

Il v [T Tiest

[~ Clites [T Batsrests

= Lifes [T Batls

—Find By Mame

INet j INamej
>_|— More... |

You can use the Show Element command, aso referred to as the Display
Element command, to ascertain information about an item in the design.

Remember that the Find Filter is used to determine what type of
information will be displayed. Based upon the Find Filter settings, you can
determine a net name, a component’s reference designator, which padstack
apin uses, and so forth.
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Using the Display Measure Command

Display > Measure T~ Figures
v ™ DRCerors
)  Measure [_[O]x] I~ Wias I~ Test
ol Fi: Cose Help
SYMBOL PIN U2 1 @ (575.0, 2075.0% ]Dmim \M

SYMBOL PIN U2.2 @ (575.0. 1975.0)
Dist = 100.0000. Total Dist = 100 0000 A EEsp ol

Manhattan Dist = 100.0000. Dx = 0.0000. Dy = 100.0

Alr Gap = 38.0000. On Subclass: TOF IETEH bl
| | n O [ror -
Verify the settings in both the Find Folder tab and the Options Folder tab

" ™| Hets I™ Figures
AT B=] v Fing I” CRCerors
File Ciose Help

=1 [T Wias ™ Test

Bottom SYMEOL PIN U2.1 @ (575.0, 2075.0)
P' SYMBOL PIN C4.2 @ (635.0, 2200.0) ]Dplinns" E f\u’isih\l\l_l,l
n
Dist = 138.6542 Total Dist = 138.6542
Hanhattan Dist = 185.0000. Dx = 60.0000. Dy = 125.0000.
Fo air gap —— both elements are not defined on  TOF Active Class and Subclass
Common subclasses for air gap are
BOTTOM LI IETEH -

o [ror -

If the class and subcclass settings are incorrect, the Display Measure
command may not return the desired results.

More Information

You use the Display > M easur e command to determine the distance
between two points. After the two points have been selected, awindow is
displayed detailing information about the distance between the two
elements. Information displayed includes total distance, manhattan
distance, the delta X and delta 'Y, and the air gap. The air gap will only be
displayed if the two selected elements reside on the same class and
subclass. Again, it isimportant to remember that the Find Filter settings
determine which database elements will be selected by this command. If
the selection point contains no items that match the Find Filter settings,
then the closest grid point will be used for determining the distance.

Lab

¢ Lab: Using the Find Filter with the Show Element Command
m Using the Find Filter with the Display > Element Command

m Using the Find Filter with the Display > Measure Command

More Information

The following labs will teach you how to use the Display > Element and
the Display > M easur e commands.
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Lab 2-3: Using the Find Filter with the Show
Element Command

Objective: Learn how to display information about objectsin adesign.

The Show command displays helpful information about selected objects.
You can use this command to eval uate net names, reference designators
and pin numbers, line widths, wire lengths, package types, padstack names,
measured distances, assigned properties, DRC errors, and more.

Remember, the Find Filter controls what is selected, and therefore the data
that isreported to you.

Using the Show > Element Command

1

Zoom in to aview area around the U2 component, which isalong DIP
component located just left of the board center, and to the right of the
three SOICs at the left side of the design.

Click the Show Element icon. \Ll
Note

The Show Element command can also be accessed from the
Display > Element menu or by pressing the F5 key.

Click the Find tab in the Control Panel to bring the Find Filter to the
front of the display.

Click All On.

This ensures that the check boxes for all objects are toggled ON. Only
the Group field remains unchecked.

Select one of the pins on the U2 component that contains etch
connected to the pin.

The Show Element report appears.

If your Show Element report window is covering the Find Filter, move
it SO you can also see the Find Filter.

At the top of the Show Element form is a description of the type of
object that is selected, <COMPONENT INSTANCE>. The datain this
report corresponds to a description of the component instance of the
Compsitemsin the Find Filter because the Comps category ishigher in
the selection hierarchy than pins or etch.

In the Find Filter, disable the check box next to Comps.

. Select the same pin on the same component again.
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This time the Show Element form refreshes to display SY MBOL
information for this component package.

This report focuses on the characteristics of the physical package
symbol, and corresponds to the Symbols entry in the Find Filter.
Symbolsis now the priority item in the Find Filter. If more than one
iteminthe Find Filter isturned ON, then the priority goesto the highest
activeitemin thelist.

9. IntheFind Filter, disable Symbols and select the same pin again.

The Show Element form refreshes to display FUNCTION INSTANCE
information for this package. This information correspondsto the
Functions entry in the Find Filter. (The pin you selected is seen as part
of afunction or gate within this package.)

10. In the Find Filter, disable Functions and select the same pin again.

The Show Element form refreshes to display NET information for this
pin. Thisinformation corresponds to the Nets entry in the Find Filter.

Notice the information about etch length and any attached properties.
11. Inthe Find Filter, disable Nets and select the same pin again.

The Show Element form refreshes to display CONNECT PIN
information. This information corresponds to the Pins entry in the
Find Filter.

Notice the padstack information.
12. In the Find Filter, disable Pins and select the same pin again.

The Show Element form refreshes to display CONNECT LINE
information for the connection to the pin. Thisinformation corresponds
to the Clines (etch) entry in the Find Filter.

13. Right-click in the work area window and choose Cancel from the pop-
up menul.

Selecting the same object generates different information, depending upon
the settings in the Find Filter. It is not just which item you select, but also
the selection priority in the Find Filter that matters.

When choosing the Display > Element menu item, disable all the objects
in the Find Filter. Then enable only the object(s) that will generate the
information you want to see.

Using the Display > Measure Command

1. Click the Optionstab in the Control Panel to bring the Options form
forward.

2. Setthe Active Classto ETCH and the Subclassto TOP, as shown.
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[ options | [ Find Y [ visibity
Active Class and Subclass:
|ETCH =]
O [top =]

3. Choose Display > Measur e from the top menu bar.

The Allegro message area prompts you to:

Make two picks for calculator by selecting two adjacent
conductor lines.

4. Select two objects that you wish to measure the distance between.
Remember to check the settingsin the Find Filter.

The Measure report appears, showing information about the objects (if
any) selected, the manhattan distance, and air gap information. An
example of the measure output is shown below. Yourswill probably not
match this display exactly.

i Meazure =] E

File Cloze Help

|
HORTZONTAL LINE SEGMENT @ (2135.00, 3827.00) (Width = 5.00)

SYMBOL PIN U15.3 @ (2125.00, 3750.00)

Di=t = 77 . 6466 Total Dist = 77 . 6466
Manhattan Di=st = 87 .0000 Dz = 10.0000 Dy = 77.0000
Alr Gap = 34 .5000 ©On Subcla=s: TOF

5. To exit from the Display > M easure command, right click and choose
Done from the pop-up menu.

6. Choosethe File > Exit menu item.

An Exit window appears, asking if you want to save any of the changes
made to your current design.

7. Click No.

The Allegro window closes.

@ End of Lab
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Lesson 3: Padstacks
Learning Objectives

¢ Create a flash symbol used for thermal reliefs.

¢ Use the Padstack Designer (or Padstack Editor) to create
padstacks for a number of typical pins and device types:

Create a padstack for a through-hole pin.
Create a padstack for pin 1 of a through-hole pin.
Create a padstack for a surface-mounted device.

Summary

In this section you will create Allegro padstacks that will be used to model
pinsin Allegro footprint symbols and vias on the printed circuit board. You
will also learn how to create Flash Symbolsthat are used to model Thermal
Reliefs when designing negative planes.
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Anatomy of a Padstack

Through-Hole Padstack Surface-Mount Padstack
[ mask_/ [ paste /
VAL, /e

e > L op

drill size

More Information

You define the pad size and shape for all etch and non-etch layersin the
Padstack Editor. Default routing layers are BEGIN layer, DEFAULT
INTERNAL, and END layer. The DEFAULT INTERNAL padstack
definition is used by default when you add more layersin your design.
When the padstack is placed in the footprint, the BEGIN layer is mapped to
the TOP layer, and the END layer is mapped to the BOTTOM layer.

You can define other internal padstacks with wildcards. In such acasg, if a
layer is added to the design and the layer name is “matched”, this wildcard
padstack is used instead of the DEFAULT INTERNAL padstack. For
example, if you add alayer to your padstack named “SIG*”, and you add a
layer into your design named “SIGNAL 1", the padstack definition of
“SIG*” will be used instead of the padstack definition of “DEFAULT
INTERNAL.”

Non-etch layersinclude SOLDERMASK_TOR,
SOLDERMASK_BOTTOM (for soldermask artwork) and
PASTEMASK_TOPR, PASTEMASK_BOTTOM (for solder paste artwork).
An extralayer pair named FILMMASK_TOP and

FILMMASK BOTTOM isavailable for use in whatever means you wish.
These two layers are optional and do not have to be used or defined.

5 Note

If you require sub-mil valuesto describe padstacks, set the accuracy
of your package symbol drawingsto a minimum of the same sub-
mil value as the padstack, to avoid rounding of padstack features.
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Padstack Details

¢ Regular Pad: A positive pad with a regular regular
shape (circle, square, rectangle, oblong).
Flashed on positive layers only.

¢ Thermal Relief, Positive: Used to connect
pins to a positive copper area; a combination
of the regular pad, anti-pad geometry, and tie
bars.

) 1

¢ Thermal Relief, Negative: A flash used to

connect pins to a negative copper area. =0

|
\

¢ Anti-Pad: Used to disconnect pins from a anti - pad
surrounding copper area.

¢ Shape: Irregularly shaped (custom) pad
created with the Symbol Editor.

More Information

When you are defining your padstack, you must remember that you are
defining a* generic” pad. The pad may be used on arouting layer OR it
may be used on a plane layer. For planes, based upon your design
environment, the pad may be used on a negative plane or on a positive
plane.

Therefore, it isusually best to define al of the regular, thermal and anti-pad
definitions for the Begin Layer, Default Internal and End Layer when
creating theinitial padstack. For each of these definitions, you must define
the shape as circle, square rectangle, oblong or shape. Shape is used for any
definition that is not a circle, a square, arectangle or an oblong. A Shape
padstack must be manually created using the Symbol Editor.
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What is a Thermal Relief?

¢ A thermal relief is a special pattern used where connections are
made to an embedded plane that allows heat to concentrate near a
pin or via during the soldering process. Usually a “spoked-wheel”
pattern.

¢ Allegro supports both a “positive plane” thermal relief and a
“negative plane” thermal relief
m Positive Plane Thermal Relief:

e A combination of the “positive pad”, void areas and line draws. The void areas
and line draws are defined in the “Shape Parameters” form which will be
described later

m Negative Plane Thermal Relief:
e Defined by a Flash Symbol

Negative Plane Thermal Relief Positive Plane Thermal Relief

p_{

More Information

A thermal relief pad is used to connect a pad to a copper area. This usually
occurs on plane layers. However, the thermal relief definition is also used
to connect a pad to a copper area created on arouting layer, such asan
external shield.

The decision to use either positive planes or negative planesis entirely up
to you. Allegro supports either of these technologies. The pictures shown
define how Allegro represents athermal relief pad on a negative and a
positive plane.
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Flash Symbols

¢ Flash symbols are only required if you are using negative planes.
¢ You create flash symbols in the Allegro Symbol Editor.

Display Setu P Thermal Pad Symbol Dei... [E E3
Litre
|| e w/Piadive ~ Theimal Pad Definitian

e e
Ininer Diamneter: £0.0000

Circle

Hectangle Outer Diameter: 80.0000

Frectangle
it

len =
o [
o
o

=
2
T B

1~ Spoke Definition

Spoke Width
Mum. of spokes
Spoke Angle: 45 *

o
=
=1
=]
=1

al

i~ Center Dot Option

™ Add Center Dot

Dot Diameter 0.0000

ok | Cancel | Help |
[

Summary

Again, it isimportant to remember that you only need to define aflash
symbol if you are going to create a negative plane in your design. If you
plan to use ONLY positive planesin Allegro, you do not need to create
flash symbols.

More Information

You can use the Add > Flash command to aid you in creating the negative
thermal relief flash. You specify the inner and outer diameter sizes, the
spoke width, the number of spokes, and the spoke angle. The center dot
section can be used to create afilled circle that will graphically locate the
center point of the flash.

A thermal relief is created as a series of filled shapes |ocated on the class
Etch, subclass Top. You do not have to use the Add > Flash command
when creating your thermal relief. You can manually draw any number,
size and shape of filled shapes. Be sure to create al graphics on the class
Etch, subclass Top.
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Lab

¢ Lab: Creating a Flash Symbol
m Start in the Symbol Edit mode.
Set drawing parameters.

Create a thermal relief pattern.

Save the symbol to disk.

More Information

The following lab will teach you how to create aflash symbol for use with
anegative plane.
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Lab 3-1: Creating a Flash Symbol

Objective: Learn to create flash symbols used for thermal reliefs.

Thislab shows you how to create a flash symbol. The flash symbol you
create here will be used in the padstacks you create in subsequent 1abs.
Flash symbols are only required if you are going to use negative planes.

Starting in Symbol Edit Mode
1. Start the Allegro Editor.

The Allegro Editor appears.
Note

You learned how to start the Editor in the previous labs.
2. Select File> New.
The New Drawing dialog box appears.
3. Typethefollowing name in the Drawing Name field:
tr_80 60

4. Select Flash Symbol from the scrolling list of Drawing Types, as
shown below:

Mew Drawing

Fraject Directory: T\ zerl Sallegrohplay 0K

Drawing Mame: [ 80 B0 Bro SE...l Cancel

Drawing Type: | (EEE Ryl

Help

Mechanical symbal ;I
Format syrmbol
Shape symbol

5. Click OK to close the New Drawing dialog box.

Setting the Drawing Parameters

Use the Drawing Parameters form to set the drawing size, units, and
accuracy. Also use thisform to move the drawing origin from the lower |eft
corner to a point inside the drawing area.
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@ Note

The origin of this flash symbol should be the center of the thermal
relief flash. In this manner, it will align with the center of the
padstack.

1. Select Setup > Drawing Size.
2. Locate the Size section in the Drawing Parameters form. Change the

sizeto A. Thiswill help you see the graphics while adding data to the
symbol.

The drawing extents will match the extents of the previous drawing
(cds_routed.brd). The lower |eft value of (-2200.00,-2400.00) will be
sufficient.

. Click OK.

The Drawing Parameters form closes.
A default grid setting of 100 milsis displayed.

Creating the Thermal Relief
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The Flash Editor has built-in routines to create most of your normal
thermal relief flashes. You can aso create your own thermal reliefs by
adding a series of filled shapes on the Etch class, Top subclass.

1. Select Add > Flash from the top menu.

The Thermal Pad Symbol Definition form is displayed.

. Fill out the form asfollows:

Inner Diameter: 60
Outer Diameter: 80
Spoke Width: 15
Num. of Spokes: 4

Spoke Angle: 45

. Select OK to close the form and create the thermal relief.
. Select View > Zoom Fit to zoom in around just the newly created

thermal relief.
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Saving the Symbol to Disk

(> Caution

Thefirst time the Allegro designer is opened, the default Allegro
work directory becomes the active workspace. This directory is
defined during software installation. It is therefore important to
navigate to the proper directory when saving files.

1. Select File> Create Symbol from the top menu.

Create Symbol

Save i I_qpla_l,l j 5

File narne: Itr_EEI_EEI.fsm Save

Save as type: IFIash gymbol narme [*.fzm) j Cancel

Pl

Help

[+ Change Directarny

A create symbol form appears, showing the name of the flash symbol
as‘tr 80 60'.

2. Navigate if necessary to the directory <course inst dir>/allegro/play.
3. Check the Change Directory box.
4. Click on Save to accept the current “tr_80 60" name.

The Allegro message area confirms symbol tr_80 60.fsm has been
created on disk. Thisfile isused when creating your padstacks.

5. Select File > Save from the top menu.

The Allegro message area confirms tr_80_60.dra has been saved to
disk.

6. Select File> Exit from the top menu to exit Allegro.
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What Does the Padstack Designer Do?

¢ The Padstack Designer lets you create or edit library padstacks:
m Define the parameters of your padstacks
m Create blind and buried via padstacks
m Add padstack layers
m Copy padstack layers

m Delete layers in a padstack
¢ A library padstack defines pad data for all layers.

¢ Padstacks must be defined before you create package symbols.

Summary

You MUST create padstacks before they can be used. Therefore, you need
to proceed with this step before you can create your package symbols,
which are the physical footprints.

More Information

You define the pad size and shape for all etch and non-etch layersin the
Padstack Editor. Default routing layers are BEGIN layer, DEFAULT
INTERNAL, and END layer. The DEFAULT INTERNAL padstack
definition is used by default when you add more layersin your design.
When the padstack is placed in the footprint, the BEGIN layer is mapped to
the TOP layer, and the END layer is mapped to the BOTTOM layer.

You can define other internal padstacks with wildcards. In such acasg, if a
layer is added to the design and the layer name is “matched”, this wildcard
padstack is used instead of the DEFAULT INTERNAL padstack. For
example, if you add alayer to your padstack named “SIG*”, and you add a
layer into your design named “SIGNAL 1", the padstack definition of
“SIG*” will be used instead of the padstack definition of “DEFAULT
INTERNAL.”

Non-etch layersinclude SOLDERMASK_TOR,
SOLDERMASK_BOTTOM (for soldermask artwork) and
PASTEMASK_TOPR, PASTEMASK_BOTTOM (for solder paste artwork).
An extralayer pair named FILMMASK_TOP and

FILMMASK BOTTOM isavailable for use in whatever means you wish.
These two layers are optional and do not have to be used or defined.
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Padstack Designer - Parameters

Pad_Designer: B0C38D.pad [C:\userlallegroplay)

File Reports Help

Parameters | Layers |

~Type Inteinal lapers Ui
@ {Through {f‘ Fised —‘ ﬁmts Mils |

Multiple diil

I~ Enabled

Rows: [1 Columns: [T
Clearance: 0

" Blind/Buried
" Single

E Padztack Editar

= Dill hol ~ Tap vi
Plating type: Plated -
Sizer ISB
Dffset = II]
Offset " II]
1 Drill syrabol
Figure: Circle 'I
Character: IA_
wfidth: E0
Height: E0

[ [Opering evisting padstack B0C38D
More Information
Type: Options are:
Through isa padstack between dl layers.

Blind/Buried is apadstack spanning consecutive surface and/or
interna layers.

*

Singleis a surface mount-padstack on top or bottom layers only.

+ Internal Layers: specifieswhether you can suppress unconnected
internal pads during Gerber generation. Options are:

Fixed: You do not have the option to suppressinterna pads.
Optional: You can suppress interna pads.
+ Units: Mils, Inches, Millimeters, Centimeters, or Microns. Default is Mils.
+ Decimal Places: specifies number of digits after the decimal. Default isO.
¢ Drill Holeand Drill Symbol: Options are:
Plating Type: Options are Plated (default), Nonplated or Optional.
Size: A user-defined integer representing the drill size of the hole.

Offset x/y: Ability to offset the drill hole from the center of the
padstack.
Figure: Marks each hole sze with ageometric shape such as Circle,

Square.
Character: Optiona character, such as A-Z or 0-9.
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Width: User-defined width of the figure.
Height: User-defined height of the figure.

Padstack Designer - Layers

Pad_Designer: 60C38D._pad [C:\userl\allegiotplay)

File Reports Help

Parameters  Layers |

| Padstack layer

End||END L iicle Circle 80 Circle 80
SOLPTHMASK_TOP iicle WA M4
I

_End| Ci

0 Ci

_~~7|SOLDERMASK, BOTTOM |Circle M M4
il
il

PASTEMASE_TOP ull NZ& MNZ&
PASTEMASK_BOTTOM ull N/& M/a - [ )
Tk i

Select Row to

Regular Pad

~ At Pax
m0d|fy Geomelry Circh - iicle -

Shape:

Flash: TR_30_&0 .

idth: 50 80 50

Height 60 80 50

Offset ¥ 0 [ 0

Offsat ' 0 0 0

Current layer BEGIN LAYER
=]

More Information

You select the Layers folder tab in the Pad Designer to view and edit the
layer definitions for a padstack. The Begin layer defines the pad that will
be used on the top layer of the printed circuit board, while the End layer
defines the pad that will be used on the bottom layer of the printed circuit
board. The Default Internal layer defines the pad that will be used for all
internal layers of the board.

Select alayer in the Padstack Layers section to display the pad information
for the layer in the fields at the bottom of the Pad Designer form, so that
you can edit them. For through-hol e padstacks, you need to define aregular
pad, thermal pad, and anti-pad for the top layer, the bottom layer, and the
default internal layer. Regular pads, thermal pads, and anti-pads are
described later. For surface-mount pads you only need to define aregular
pad for the top layer.

The Padstack Designer also lets you enter soldermask pads that will
determine the size of the soldermask opening for the padstack on the
printed circuit board. You will need a soldermask top and soldermask
bottom for through-hole padstacks, and only a soldermask top for single or
surface-mount padstacks. A single or surface-mount padstack may also
require a solderpaste top pad to allow for the application of solderpaste
before the surface-mount components are attached to the printed circuit
board in the assembly process.
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Defining Pad Shapes/Sizes

B Fegular Pad — Thermal B elief —&nti Pad
Geometry: I Circle - I I Flash - I I Circle - I
Shape: I— _I I— _I
T e | p—
“width: IBD— ISD— ISD—
Hegt | o O O
Offzet % ID— ID— ID—
Offzet ID— ID— ID—
Current layer: BEGIM LAYER
| |
regular thermal relief anti - pad
T L I
/77 4 SCRw& oo (s

~—~—

More Information

For each copper layer of the padstack you can define aregular pad, an anti-
pad, and athermal pad. In the printed circuit board design, Allegro usesthe
regular pad definition for a padstack when the padstack does not pass
though a copper plane on a layer. For a negative plane, if the padstack
passes through a plane and the pin or via using the padstack needsto be
connected to the plane, then the thermal definition isused. If the padstack
passes through a plane and the pin or via using the padstack does not need
to be connected to the plane, then the anti-pad definition is used.

For each type of pad definition you can enter a standard geometry of circle,
sguare, oblong, or rectangle, with a corresponding width and height. If a
non-standard geometry is required, then the Geometry field should be set to
Shape. You then need to enter the name of the shape in the Shape field of
the pad definition. When this shape is used, Allegro looks for a shape file
whose name matches the string in the Shape field. The shapefileis created
in the Allegro Symbol Editor and saved in alibrary with a.ssmextension.

The Flash field of the Thermal Relief column is used for negative planes.
Planes will be discussed in detail in alater module. The name entered here
should be aflash symbol defined as part of the library. This would be the
same flash you created earlier.

Each pad definition can also have an x and y offset, which will offset the
pad relative to the placement of the pin or the via
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Adding/Deleting/Copying Layers

Select with right mouse button
here

Padstack layer

Layer Regular Pad | Thermal Relief|  Anti Pad

A

=== Ir::l\.,_}g

BEGIM LAYER Circle 60 Circle 80 Circle 80 -
DEFALLT INTERMNAL Ciicle 60 Circls B0 Circls 80

Circle B0 Circle 80 Circle 80

_TOP Circle 70 Mat Mt

_BOTTOM | Circle 70 (i) WA

TOP Mull M N

EOTTOM Mull M WAt A

Delete » _'I

Ingert
Copy to all
Copy
Paste

Right Mouse Button pop-up

Summary

You can create pad definitions on specific layer names using the Add,
Delete, Copy, Paste and Copy to All commands. In general, you will only
need to define the top, bottom, and default internal layers. The default
internal layer definition will be used on any layer of the board that is not
defined in the padstack. If you use a padstack with a specific layer defined,
and that layer does not exist in the board, then the information for the layer
will be ignored.

More Information

By selecting with the right mouse button on the Bgn, “->", or End buttons,
you invoke a pop-up menu that has the following options:

Insert lets you add a new layer in the padstack.

Copy to All invokes aform where you can copy any or al the Regular/
Thermal Relief/Anti-Pad shapes and sizesto any or al of the Regular,
Soldermask, Pastemask or Filmmask layers.

Copy takes a snapshot of the layer and copies the Regular/Thermal
Relief/Anti-Pad shapes and sizes into a copy/paste buffer.

Paste takes the previous copy buffer and pastes the Regular/Thermal
Relief/Anti-Pad shapes and sizes into the current layer.

Delete removes the current layer from the padstack. You cannot delete
BEGIN LAYER, DEFAULT INTERNAL, or END LAYER.
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Saving the Padstack

Pad_Designer: BOC38D_pad [C:\userl\allegro\play] =0 e
File Feportz Help

Paramneters\ | ayers I

Type ~ Internal layers — Lnit Multiple drill
& Through " Fired Urits: | wils | " Enabled
€ Blind/Buried = Optional Decimal places: ID_ Rows: |1 Columns: |1_
= Single Clearance: IEI
Fil: Reports Hel File Wa=e=iel Help

New. Padstack Summary
Open.
Save

> Save As.

Check
Properties. ..

Script

Exit

Summary

After editing a padstack or creating a new padstack, you must saveitin a
padstack library. You must navigate to a padstack library and then enter a
name for the padstack in the Name field of the file browser. A padstack
library is simply a directory where you will store common types of
padstacks. The file will be saved with a.pad extension. Allegro will find
padstacks based on directorieslisted in the PADPATH variable that isset in
the Allegro environment file. If the same file nameisused in multiple
padstack libraries listed in the PADPATH variable, Allegro uses the first
padstack found.

More Information
The File pull-down menu has the following options:
New lets you begin editing a new padstack. It clears previous settings.

Open letsyou edit an existing padstack, or start a new padstack. (Pad
layer definitions will reset to Not Defined if thisis anew padstack.)

Save lets you save the padstack to disk without closing the form.

Save As lets you save the padstack to disk as a new file name without
closing the form.

Check checks the padstack and issues warnings if errors are found (no
save).

Script lets you create (record and stop) or replay ascript file.
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Exit closes the Padstack Designer. If the padstack has not yet been

saved, you are prompted as to whether you want to save and exit, save
and not exit, or cancel the exit command.

The Reports pull-down menu lets you generate a Padstack Summary
report. This report documents all pad sizes and shapes on all layers. This
file can be saved to disk using the File > Save As pull-down menu in the
Padstack Summary report window.

Labs

¢ Lab: Creating Padstacks for a Through-Hole Pin Device
m Create a padstack for a through-hole pin.
m Create a padstack for pin 1of a through-hole pin.

¢ Lab: Creating a Padstack for a Surface-Mounted Device
m Create a padstack for a surface-mounted device.

More Information

The following labs will teach you how to:

m  Create through-hole padstacks.
m Create surface-mount padstacks.
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Lab 3-2:

Padstacks

Creating Padstacks for a Through-
Hole Pin Device

Objective: Create padstacks for a through-hole pin.

You will continue working in the play directory during thislab to create a
padstack named 60c38d. Thisis a 60-mil-diameter circular pad with a 38-
mil plated hole.

In the second part of the lab you will create a padstack named 60s38d. This
isa 60-mil square pad, with a 38-mil plated hole. The definition for the
previous padstack isvery similar to the features needed for this next
padstack.

Starting the Padstack Editor

WindowsNT

1. To start the Padstack Editor from WindowsNT, select Sart >
Programs > Cadence PSD 14.2 > Allegro Utilities > Padstack
Editor.

The Pad_Designer form is displayed.

2. Continue with the next section.

UNIX

1. To start the Padstack Editor from UNIX, enter the following command
inaUNIX shell window:

pad_designer &
The Padstack Designer form is displayed.
2. Continue with the next section.

Creating the Padstack in the Correct Directory

Thefirst time Pad Designer is run by a user, the current working directory
will be set to alocation defined by the software installation. The following
steps will be used to create the padstacks in the correct working directory.
After this, all padstacks will be saved in the correct working directory.

1. Select File> New from the Pad Designer main menu.
A file browser window opens.
2. Navigate to the <course inst dir>/allegro/play directory.
3. IntheFile Namefield, type the name for this padstack:
60c38d
4. Click the Change Directory box.
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This causes the play directory to become your current working
directory. The browser window should look like this:

Pse_new 2]
Save in: |E play j - £F Ef-
1 Fignoise. run
100c75d.pad
B2c38d.pad
B2535d.pad
hale110.pad
Fil= narne: IEEI::SE::I Save I
Save az bype: IF'adstack name [*.pad| j Cancel |
Help |
[+ Change Directony
aAlAl

This causes your working directory
to become <course inst dir>/allegro/play.

5. Select Save to define the new padstack name and set the current
working directory.

Describing the NCDRILL Requirements

1. Fill out the Drill Hole section of the form as follows;
Plating Type: Plated

Size: 38

Offset X: 0

Offset Y: 0

2. Fill out the Drill Symbol section of the form as follows:

Figure: Circle
Character: A

Width: 60

Height: 60

www.cagifidmily.com EMail:cadserv21@iteeRioadrayout System May 27, 2002

The document is for study only,if tort to your rights,please inform us,we will delete


www.cadfamily.com
www.cadfamily.com

Lesson 3 Padstacks

Padstack Dezignerr UNNAMED pad == e
File Reportz Help
Parameters | Layers I
—lype———— |nternal layers Liniks rultiple drill
% Through " Fized Units: IM”S vl [~ Enabled
" Blind/Buried (+ Optional Decimal places: ID_ Fows: I'I_ Colurnns: I'I_
= Single Clearance: ID
r— Dirill hole — Top view
Flating type: I Plated - I
Size: |38
Offzet 4 IEI
Offzet ¥ ID
— Dill sprnbal
Figure; I Circle - I
Character: I.-’-‘«_
Width: IED
Height: E0)

Describing the BEGIN LAYER Pad

1. Select the Layerstab in the Padstack Designer form to bring the layer
definition section to the top of the form.

2. Select the Regular Pad column of the BEGIN LAY ER row, as shown
below:

Layer salar Pad | Themmal Relief | Anti Pad
< ||DEFAULT INTERMAL Hull Hull fuill
End||END LAYER Hull Hull Ml

The bottom portion of the form displays the current definitions for the
BEGIN LAY ER pad. Notice that all values are Null. Also, the
CURRENT LAY ER section now specifies BEGIN LAYER.

3. Fill out the following values for the BEGIN LAY ER row:
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@ Note

In the Thermal-Relief section, when you enter the flash name, the
Geometry option will automatically be set to “Flash”. You must re-
set the Geometry option to Circle before you can modify the Width
and the Height fields.

REGULAR-PAD
Geometry: Circle
Width: 60
Height: 60

THERMAL-RELIEF
Geometry: Circle

Flash: TR_80 60

Width: 80

Height: 80
ANTI-PAD

Geometry: Circle

Width: 80

Height: 80

The BEGIN LAYER pad is now defined.

Describing the DEFAULT INTERNAL and END LAYER
Pads
Because the DEFAULT INTERNAL and END LAY ER pads are the same

size and shape asthe BEGIN LAY ER, you will use the Copy command to
savetime,

1. Tocopy the BEGIN LAY ER pad definition, select the Bgn button with
the right mouse button, as shown below:
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Padstack Deszigner: UNHNAMED pad

File Feportz Help

Parameters Layers I

— Padstack layers
Layer Regular Pad | Thermal F
‘ il
B e Circle B0 Circle 80
I ] ERMAL Hull Mull
E e Hull Mull
I _TOP Hull M2,
—  Delate _BOTTOR  |MNull WA,
T T =TT T _Tl:IP Nu" Nl'lllél
PASTERMASE_BOTTOM Hull 8
4 |

A pop-up menu is displayed.
2. Select Copy to all from the pop-up menu.

The Copy to All pop-up menu is displayed. Make any changes required
to match the form as shown below:

Copy BEGIN LAYER !IEII:I

— Destination

I Hegular lapers
¥ Regular pad
[v Thermal relief pad
v Anhpad

[~ Saoldermaszk

[~ Pastemask

[~ Filrmmask
ak. | Canicel Help
|
3. Select OK.
The Begin Layer pad is copied to the Default Internal Layer and the
End Layer.

Next, define the soldermask requirements.
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Describing the SOLDERMASK Pads

1.

Select the Regular Pad column of the SOLDERMASK _TOP row.

The bottom portion of the form displays the current definitions for the
SOLDERMASK_TORP pad.

Fill out the following values for the SOLDERMASK_TOP Regular
Pad in the bottom section of the form:

Geometry: Circle
Width: 70
Height: 70

You will now copy the top soldermask definition to the bottom
soldermask.

With the right mouse button, select the button to the left of
SOLDERMASK_TOP,

Select Copy from the pop-up menu.

The message area states “ Copying from: SOLDERMASK_TOP’ (at
the extreme bottom of the Padstack Designer form).

With the right mouse button, select the button to the left of
SOLDERMASK _BOTTOM.

A pop-up menu is displayed.
Select Paste in the pop-up menu.

The message area states “ Pasting to: SOLDERMASK_BOTTOM” (at
the extreme bottom of the Padstack Designer form).

Select File > Save from the top menu of the Padstack Designer form.
The padstack file (60c38d.pad) is saved to disk.

@ Note

It isimportant that you save ALL padstacks you create in this
module in the play directory. It is good design practice to use a
padstack name that is descriptive. “60c38d” refersto a 60-mil
circular pad with a38-mil drilled hole.

@ Note

DO NOT close the Padstack Editor at this point because you will
use many of your current settings to create your next padstack.
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Describing the BEGIN LAYER and END LAYER Pads
for Pin 1
Because of the similarities between this padstack and the last, all you need

to do is change the Geometry field of the BEGIN LAY ER and END
LAY ER pads. The internal pad remains unchanged.

1.

Select the Layer stab to bring it to the top of the form, if it is not
currently on the top.

Select the Regular Pad column of the BEGIN LAY ER row.

The bottom portion of the form displays the current definitions for the
BEGIN LAY ER pad.

Click the scroll button in the Geometry field and select Square for
REGULAR-PAD, THERMAL-RELIEF and ANTI-PAD.

The BEGIN LAY ER pad is now asquare.

To copy the BEGIN LAY ER pad definition, use the right mouse button
to select the Bgn button to the left of BEGIN LAY ER.

A pop-up menu is displayed.
Select Copy in the pop-up menu.

The message area states “ Copying from: BEGIN LAY ER” (at the
extreme bottom of the Padstack Designer form).

With the right mouse button, select the End button to the left of END
LAYER.

A pop-up menu is displayed.
Select Paste from the pop-up menu.

The message area states “ Pasting to: END LAY ER” (at the extreme
bottom of the Padstack Designer form).

Describing the SOLDERMASK Pads

Because of the similarities between this padstack and the last, all you need
to change is the geometry of the top and bottom soldermask pads.

1.

To change the top soldermask to square, select the Regular Pad
column of the SOLDERMASK_TORP row.

The bottom portion of the form displays the current definitions for the
SOLDERMASK_TOP pad.

Click the scrall button in the Geometry field of the Regular Pad and
select Square.

To change the bottom soldermask to square, select the Regular Pad
column of the SOLDERMASK_BOTTOM row.
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The bottom portion of the form displays the current definitions for the
SOLDERMASK_BOTTOM pad.

4. Click the scroll button in the Geometry field of the Regular Pad and
select Square.

Saving the Padstack to Disk

1. Select File> Save Asfrom the top menu of the Padstack Designer
form.

A file browser window opens.

2. Inthe File Namefield, type the name for this padstack:
60s38d

3. Click Saveto save the file and close the browser menu.
The padstack file (60s38d.pad) is saved to disk.

Thereis no need to close the Padstack Editor until you have completed
al your pad editing work.

@ End of Lab
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Lab 3-3: Creating a Padstack for a Surface-
Mounted Device

Objective: Create a padstack for a surface-mounted device.

In thislab, you will create a padstack named 76x24smd. Thisisa 76- by
24-mil rectangular pad with no drilled hole (for surface mount devices). It
isassumed that the Padstack Editor menu isstill open. To reopen it, usethe
stepsyou learned in Lab 2-1.

Naming the Padstack

Since the padstack you are now about to create has no similar features to
the previous padstack, use the following technique to remove all the
information currently in the Padstack Designer form, and create a new
padstack.

1. Select File> New from the top menu of the Padstack Designer form.
2. Inthe File Namefield, enter:

76x24smd
3. Click Saveto close the browser menu.

4. Select the Parameterstab to bring it to the top of the form, if it is not
currently on the top.

5. Set the padstack Typeto Single.

Describing the BEGIN LAYER Pad
1. Select the Layerstab to bring this section to the top of the form.

Notice that DEFAULT INTERNAL and END LAY ER no longer
appear. They are not needed for single-layer padstacks.

2. Select the Regular Pad column of the BEGIN LAY ER row.

The bottom portion of the form displays the current definitions for the
BEGIN LAY ER pad. Notice that all values are Null. Also, the
CURRENT LAY ER section now specifies BEGIN LAYER.

3. Fill out the following values for the BEGIN LAY ER pad in the bottom
section of the form:

REGULAR-PAD
Geometry: Rectangle
Width: 76
Height: 24
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THERMAL-RELIEF
Geometry: Rectangle

Width: 9%

Height: 44
ANTI-PAD

Geometry: Rectangle

Width: 9%

Height: 44

5 Note

Thermal relief and anti-pad definitions are needed on surface-
mount pads only if you plan to use copper-filled areas on the
external layers of the design. If you are not going to have copper
areas on the external layers, you do not need to define thermal relief
and anti-pad values for your surface-mount padstacks.

Describing the SOLDERMASK Pad

1. To define the top soldermask, select the Regular Pad column of the
SOLDERMASK_TORP row.

The bottom portion of the form displays the current definitions for the
SOLDERMASK_TOP pad.

2. Fill out the Regular Pad section as follows:

Geometry: Rectangle
Width: 86
Height: 34

Describing the PASTEMASK Pad

Because thisis a surface-mount padstack, you will need to define a
pastemask _top pad. You do this by copying the BEGIN LAY ER pad.

1. Tocopy the BEGIN LAY ER pad definition, use the right mouse button
to select the Bgn button to the left of BEGIN LAY ER.

A pop-up menu is displayed.
2. Select Copy from the pop-up menu.

The message area states “ Copying from: BEGIN LAYER” (at the
extreme bottom of the Padstack Designer form).

3. With the right mouse button, select the button to the left of
PASTEMASK_TOP.
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A pop-up menu is displayed.
4. Select Paste from the pop-up menu.

The message area states “ Pasting to: PASTEMASK_TOP” (at the
extreme bottom of the Padstack Designer form). Even though the
BEGIN LAY ER pad had definitions for thermal relief and anti-pad,
these are not applicable to a solder paste layer, so those definitions are
not copied. Only the Regular Pad definition is copied.

5 Note

No SOLDERMASK_BOTTOM or PASTEMASK_BOTTOM pad
definitions are required. If apart is placed on the bottom side of the
board, the system automatically “moves’ al definitions from the
TOP layer to the BOTTOM layer.

For surface-mount padstacks, you only require the BEGIN LAYER,
SOLDERMASK_TOP and PASTEMASK _TOP pad layers. All others
should read “Null”.

Saving the Padstack to Disk
1. Select File> Save from the top menu of the Padstack Designer form.
The padstack file (76x24smd.pad) is saved to disk.
2. Select File> Exit from the top menu of the Padstack Designer form.
The Padstack Designer closes.

@ End of Lab
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Lesson 4: Component Symbols

Learning Objectives

¢ Use the Package Symbol wizard to create a package symbol.
¢ Use the Symbol Editor to create a surface-mount package.

Summary

In this section you will create Allegro footprint symbols that model the
components that are placed on the printed circuit board. You will learn how
to use the Symbol wizard to create footprints and also how to manually
create footprints.

Package Symbol Wizard

Use the Package Symbol wizard to create a footprint:
¢ Select the type of footprint to be created.
Select “Template” to be used.
Define units.

Select padstacks to be used.

*
*
¢ Define number of pins and part dimensions.
*
¢ Define origin of footprint.

More Information

The Package Symbol Wizard can create may different styles of footprints
including DIP's, SOIC’s, PLCC's, QFP' s and so on. You can define
information such as design units, number of pins, pin spacing, padstacks to
use, and so forth.

After running the Package Symbol Wizard, you can edit and modify any of
the items created by using the standard Allegro user interface.
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Lab

¢ Lab: Creating a DIP16 Package Using the Package Symbol Wizard
m Use the Package Symbol wizard to create a DIP16 symbol.

More Information

Thefollowing lab will allow you to familiarize yourself with the process of
creating a DIP package using the Package Symbol Wizard. The wizard can
create several different styles of footprintsincluding DIP's, SOIC's,
PLCC's, QFP'sand so on.
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Lab 4-1: Creating a DIP16 Package Using the
Package Symbol Wizard

Objective: Learn to use the Package Symbol Wizard to create a through-
hole package symbol.

This lab shows you how to create a package symbol for a 16-pin, dual in-
line package (DIP) using the Package Symbol Wizard. You will use the
through-hole padstacks you defined earlier.

Naming the Symbol
1. Start the Allegro Editor.

The Allegro Editor appears.
Note

You learned how to start the editor in the previous labs.
2. Select File> New from the top menu.
The New Drawing dialog box appears.
3. Typethefollowing name in the Drawing Name field:
dip16

4. Select Package symbol (wizard) from the scrolling list of drawing
types, as shown below:

Mew Drawing |
Project Directory:  Cihuser]sallegrohplay
Drawing Mame: I.jip1E; Browsze... | Cancel |

Drawing Tepe:  |Fackage spmbol [wizard] Help |
Board -

Board [wizard]

Module
Package spmbol _

5. Click OK to close the New Drawing dialog box.

The Package Symbol Wizard form isdisplayed. Thisformisused to
specify the type of Package Symbol Wizard to be used.

Using the Package Symbol Wizard

1. Select DIP asthe type of Package Symbol Wizard to be used (if this
option is not currently selected).
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2. Select Next> to use the DIP wizard and continue to the next form.
The Template form is displayed.

Thisform is used to specify the drawing template to be used when
creating the symbol. The drawing template “ seeds’ such items as color
of classes and subclasses, units of the drawing, accuracy of the
drawing, and so forth.

3. Select Default Cadence supplied Templateif this option is not
currently selected.

4. Select Load Templateto load the default template.
5. Select Next> to continue to the next form.
The General Parameters form is displayed.

Thisform isused to specify some of the drawing parameters, aswell as
the reference designator labels. The values for Units and Accuracy are
obtained from the drawing template specified in the previous form.

6. Setthevaluesof Unitsto Milsand Accuracy to 2 for both Units used to
enter dimensions in this wizard and Units used to create package
symbol, if these values are not currently set.

7. Set the Reference Designator Prefix to U* if thisvalue is not currently
Set.

8. Select Next> to continue to the next form.
The DIP Parameters form is displayed.

Thisform is used to specify DIP-specific parameters. Thisincludes
items such as pin-to-pin spacing, spacing between columns, and the
overall package dimensions used to create the assembly and silkscreen
outlines.

9. Modify the form as required, to match the following values:

Number of Ping(N): 16

Lead Pitch(e): 100
Spacing between two termina rows (el): 300
Package Width(E): 220
Package Length(D): 785

10. Select Next> to continue to the next form.
The Padstacks form is displayed.

Thisform is used to specify the padstacks to be used for the pins. You
can specify a different padstack for pin 1 from the rest of the pins.

11. Select the“...” button next to the empty field for Default Padstack to
Use for Symbol Pins.
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A Package Symbol Wizard padstack browser appears.
Select the padstack 60c38d (case is unimportant).

12. Select OK to use the 60-mil round pad you created earlier, and close
the Padstack browser form.

13. Select the “..." button next to the field for Padstack to Usefor Pin 1.

A Package Symbol Wizard padstack browser appears. Select the
padstack 60S38d (case is unimportant).

14. Select OK to use the 60-mil square pad you created earlier and close
the padstack browser form.

15. Select Next> to continue to the next form.
The Symbol Compilation form is displayed.

Thisform is used to specify the location of (0,0) relative to the rest of
the pins, as well as whether to compile the symbol or not.

16. Select Pin 1 of symbol asthe location of the symbol origin (if this
option is not currently selected).

17. Select Create a compiled symbol for whether or not the Package
Symbol Wizard should generate a compiled symbol (if thisoptionis
not currently selected).

18. Select Next> to continue to the next form.
The Summary form is displayed.

Thisformisused to verify that the correct filesareto be created. Thisis
also your last chance to go “backwards’ through any previous form to
change any data or specifications.

19. After verifying that the files dip16.dra and dipl6.psmwill be created,
select Finish to complete the Package Symbol Wizard and create the
dipl6 symbol.

The dipl6 drawing (dip16.dra) and symbol (dipl6.psm) are created and
the footprint is opened in the Symbol Editor. At this point you can
make any changes that you require. If you do make changes, be sureto
create the symbol and save the drawing.

@ End of Lab
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Drawing Parameters Form
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= Drawing Parameters

Project: [:%Betalata

Dirawing: classroom. brd

Tupe: I Drawing - l

User Units: I Mils 4 l
Size: Iw - I

Accuracy: 0 3

DR&WING EXTEMTS

[decimal places]

M= E3

Left 1]
“width: 11000

Lawer '
Height:

8500

"MDVE ORIGIN

x: |0 v |0

()8 I Cancel |

Reset |

Help |

[

More Information

Lesson 4

User Units specifies the unit of
measure used during the design
process.

Size specifies the size of the drawing
arearequired.

Accuracy sets the accuracy of the
drawing database.

Drawing Extents shows the height and
width of the drawing, and the location
of the lower left corner with respect to
the drawing origin (located in the lower
left corner by default).

Move Origin relocates the drawing
origin (datum 0,0). The X, Y
coordinates for the new origin are then
listed into the Drawing Extents
section.

Select the appropriate drawing parameters:

Proj ect isthe current directory path name.

Drawing specifies the name of the package symbol you are creating.

Type can be Package (.psm), Mechanical (.bsm), Format (.osm), Flash
(.fsm), or Shape (.ssm).

User Units can be Mils, Inches, Millimeters, Centimeters, or Microns.

The default is Mils.

SizecanbeA, B, C, D or Other (A1, A2, A3, A4 for metric units). The

defaultisA.

Accur acy isthe number of decimal places. RangeisO - 2; thedefaultis

1
Click OK.
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Drawing Origin

¢ Drawing origin (0,0) is located in the lower left corner by default.

¢ To set a package symbol origin, you must relocate the origin to a
point somewhere on the symbol (for example, pin 1 or the body
center).

¢ You may want to move the drawing origin before placing the pins of
the device. If not, you can move the origin any time during the
creation process by selecting Setup > Drawing Size.

More Information

When you start a new symbol drawing, the origin (0,0) islocated in the
lower left corner by default. This origin must be relocated to a point
somewhere on the symbol (for example, pin 1 or the body center), and will
be used as the package symbol origin.

You may find it convenient to move the drawing origin before placing the
pins of the device. If not, you can move the origin any time during the
creation process by selecting Setup > Drawing Size.
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Moving the Drawing Origin
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HE &3

F= Drawing Parameters

Setup > Drawing Size
Project: C:huzer! hallegrohplay

Drawing:  unnamed.dra

Type:

IMiIs 'I
Size: IDther 'I

Accuracy: 0 =

User Units:

[decimal places)

new datum 0,0

e /

[4000 y=0
o

@,\x

default datum 0,0

Left: ID Lower '
Wfidth: |44EIEID Height:

"MDVE ORIGIM

|'DHAWNG EXTENTS

] Y. o

[ ok ]

|N0 changes made until ‘0K

Cancel | Reset | Help |

More Information

There are two methods you can use to move the origin of the footprint.
First you can use the Move Origin section. You enter the amount that you
want to move the origin based upon the current origin. In this example,
since you want to move the origin from the default location to the new
location, you would enter positive X and positive Y values.

@ Note

When you enter avalue in the Move Origin section, use the Tab
key to have the value take effect. When you hit the Tab key, the
Move Originfield will reset to 0 and the Left X or Lower Y field of
the Drawing Extents section will be updated.

You can also use the Drawing Extents section to move the origin of the
footprint. When using this section, you enter in the new value of the bottom
left or upper right of the drawing area. Again, using the current example,
you would enter in negative numbers for the Left X and Lower Y fields.
Use the Tab key to proceed to the next field.
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Allegro Symbol Types

package mechanical
symbol symbol
i (.psm) 1 ((bsm)
I‘_"‘-._.'.'T'ii_""“-l. 1
L A A B N B A '| |

shape

format symbol

(.osm)
flash symbol

fsm

Yy

More Information
The Allegro Symbol Edit mode lets you create the following symbols:
+ Package Symbal (.psm)
Used for footprints such as dip14, soicl4....
+ Mechanica Symbol (.bsm)
A generic card outline, mounting hole
+ Format Symbol (.osm)

A-D size page format, company logo, assembly/fab notes, cross
section diagram, and so on.

+ Shape Symbol (.ssm)
Creates afilled polygon (shape) used for custom pads.

+ Hash Symboal (.fsm)
A symbol used to represent athermal relief connection on anegative

plane.
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Example: a 14-pin DIP Package

Silk Ref

Package

/ Boundary

Padstacks i

Silkscreen
Outline

Assembly
Outline

Minimum/Maximum Package Height

More Information

A typical dip package contains pins (padstacks), an assembly and
silkscreen outline, and placeholder labelsfor assembly/silkscreen reference
designators and device types.

To create an Allegro package symbol:

+ Add pins (padstacks).
+ Draw component outlines for assembly and silkscreen layers.
+ Addthe placeholder labelsfor assembly and silkscreen designators (at least
oneis mandatory).
+ Define congtraint areas (routing and via keepouts, package boundary and
height information).
+ Assign Minimum Package Height or Maximum Package Height, or both,
using the Setup > Areas > Package Height command.
¢ Createasymbol file (.psm). Thisisabinary file, used during placement
only. It cannot be read by the Allegro Symbol Editor. Use File > Create
Symbol to generate thisfile.
+ Savethedrawingfile(.dra). Thisisagraphicsfile; it can be used for
editing purposes only. Use File > Save to generate thisfile.
Note
It isimportant to keep the symbol (.psm) and drawing (.dra) files
synchronized by saving the drawing file each time you create the
symbol file.
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Adding Pins

j fptions \ / i \ /' Visihilty ‘\
& Connect £~ Mechanical
Padstack:
Layout > Pins | bopymode
- ' 14
X I'I_ 13
e I'I_ ‘
Ratation: ‘ 12
Pin #:
Text block: ' 11
Offzet
' 10
@®°
' 8

Summary

Allegro will search the padstack directories defined by your PADPATH
variable for the padstack you specify. This variable is defined in the “env”
file. If the padstack or any part of the padstack (such as aflash symbol)
cannot be found, an error will be reported.

More Information

Padstack: Enter the padstack name (not case sensitive—Ilooks for
lowercase file on disk) or use the Padstack browser.

X: the number of pin columnsto be added.

Y: the number of pin rowsto be added. For multiple rows and columns,
the array expandsin the X, or column, direction first (horizontally),
followed by Y, or rows, second (vertically).

Spacing: used to specify pin-to-pin spacing within the column(s) and
row(s).

L eft/Right: (toggle field) used to specify direction of column
expansion (from start point).

Up/Down: (toggle field) used to specify direction of row expansion
(from start point).

Rotation: can be 0, 45, 90, 135, 180, 225, 270, 315, or user-defined
angle. The default is 0.
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Pin #: shows the next pin to be added. Alphanumeric pin names are
okay (not case sensitive). Last character of pin name is incremented
first (A1->A2, 1A->1B, 1AZ->1BA).

Inc: specifies pin number increment. The default is 1.

Text Block: Each pin you add includes a visible pin number. This
parameter determines the size of the pin number (text). Enter text block
number 1-16. See the Define > Text command for more information.

Offset X/Y: offsets the pin number text with respect to the pin center.
The default is-100, O (left of pin center).

Drawing Component Outlines

Add > 3pt Arc

Add > ... III / .

Line kv“"%ww/;
Az ow/Badius _ é
3pt Arc - -
Circle -— -
RBectangle = =
Erectangle
Text é é
Shapes » - -
Flazh

@ @

Add > Line
e &
- -

More Information

You create the Assembly Outline of your symbol using the Add Line
command. Set the class and subclass in the Options form to
PACKAGE_GEOMETRY and ASSEMBLY _TOP, and define the outline
of the component using lines and arcs.

You create the silkscreen for the component in the same fashion, by adding
lines and arcs, but the silkscreen outlines will be added on the
SILKSCREEN_TOP and SILKSCREEN_BOTTOM subclasses. Be sureto
set the Line Width field to an appropriate value when adding lines and arcs
on the silkscreen subclasses. The line width will define the line width of the
silkscreen line on the actual printed circuit board.
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Adding Labels

Silk Ref
b
ref ./ D
dES L W‘%\ f: N 4
abel > Refdes -
e o
‘! Assy Ref !!!

. g Device Type ll.
Label > Device —

) \@

Y

\

4

_adl]

il

il-
4

i
Ay
illl

nr

More Information

L abels are placeholders for component data such as assembly/silkscreen
reference designators and device types. The location of the |abel
determines where the data is displayed. You must define at |east one label
in order to successfully create afootprint.

When adding alabel, use the Options form to specify the text block size.
This controls the size of the displayed data (for example, assembly refdes).

What you type can be used by automatic renaming later. Up to (but not
including) the last character of the reference designator name you use will
be retained by the automatic rename feature, if you wish.

Use the Options form to specify the drawing layer (class/subclass) for your
text label. Depending on which command you select, the Options form will
default to an appropriate class/subclass setting. If you are creating
silkscreen text labels, you will need to toggle the Subclass field to
Silkscreen_Top.
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Defining Area Constraints

Setup > Areas Silk Ref

Boute Keepin j Dptions Find isibilty

Fioute Keepaout

Wia Keepout Active Clazz and Subclass:

Package Keepin IF'ACKAGE GEOMETRY Vl
FPackage Keepout

Package Height > O IPLAEE_BDUND_TDP -]
Package Boundary Line lock: ILine 0 ISD vl

tin height: IED
tax height: |1 a0
Clear | Reset |

Package
Height

[ | v
W/ LSS LS LSS LSS LSS S LSS SS S AL
]

More Information

To define areas, use the pull-down menu from the Setup > Areas
command.

Route K eepout is a user-defined polygon that prohibits conductors.

Via Keepout is a user-defined polygon defining an area that prohibits
vias.

Package Boundary defines atwo-dimensional areathat is used to
check for package overlap. It isafilled polygon. If none exists, oneis
automatically created for you with the Create Symbol command.

Package Height defines the package height (z dimension) information
that is attached to the package boundary. The height is arange: bottom
of package (Min Height), top of package (Max Height). If only one
valueis specified, it assumes the package starts from the board surface,
and extends to the given Max Height. You can also use this command
to create the package boundary.

Use the Options form to specify the drawing layer (class/subclass) for your
constraints. Depending upon which command you select, the Options
Class/Subclass fields show certain default settings.
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Saving Symbol Files

Saving the .psm file
m This file is the binary equivalent of your drawing file, and is the file
used during placement to represent a component’s physical layout.

m The Create Symbol command automatically checks the drawing for
common errors. This step is also known as “compiling” the symbol.
Saving the .dra file

m The binary package symbol file (.psm) cannot be viewed or edited, but
you can open the drawing file (.dra). Therefore, the drawing file must
also be saved to disk, and kept in the library directory in the event you
need to make a revision.

More Information
Saving the .psm File

Once your drawing is complete, you must make a package symbol file
(.psm). Thisfileisthe binary equivalent of your drawing file, and isthe
file used during placement to represent a component during physical
layout.

The Create Symbol command automatically checks the drawing for
common errors. For example, it checks to make sure you have at |east
onerefdeslabel. It aso checksfor package boundaries. If your package
symbol has no package boundary defined, this command automatically
creates one either by using the Package Geometry/Assembly_top
graphics or by surrounding all the device pinswith arectangle (tangent
to the pin edges), whichever islarger. This step is also known as
“compiling” the symbol.

Saving the .dra File

The Allegro Editor can only read a .dra file. It does not read the .psm
file. Therefore, it isimportant to save this version of the footprint along
with the compiled symbol (.psm)

@ Note

Save both the .psm and the .dra files. You can extract these files
from an archived design, but you should keep both files available
during the current project.
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Labs
¢ Lab: Creating a DIP14 Package Symbol
m Add pins
m Add the silkscreen/assembly outlines
m Add the Refererence Designator labels
m Add Package Height
m Save the footprint
¢ Lab: Creating an SOIC 16 with the Symbol Editor (optional lab)
More Information
In the following labs, you will create from scratch footprints for a
m Through-hole part
m  Surface-mount part.
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Lab 4-2: Creating a DIP14 Package Symbol

Objective: Learn to create package symbols.

Thislab showsyou how to create a package symbol for a 14-pin dua inline
package (DIP). You will use the padstacks you created to represent the pins
of the device.

Starting in Symbol Edit Mode
1. Select File> New.
The New Drawing dialog box appears.
2. Typethefollowing namein the Drawing Name field:

dip14
3. Select Package Symbol from the scrolling list of drawing types, as
shown below:
MNew Drawing |
Project Directony: T huszerallegrotplay
Cirawirg Mame: I.;|i|;.14| Browse. .. | Cancel |

Drawing Tepe:  |Package symbol Help |

Board -
Board [wizard)
M odule

Package symbal
Packane sumbol Iwizard]

4. Click OK to close the New Drawing dialog box.

Setting the Drawing Parameters

Use the Drawing Parameters form to set the drawing size, units, and
accuracy. Also use thisform to move the drawing origin from the lower | eft
corner to a point inside the drawing area.

5 Note

The origin of this package symbol drawing will become the
package origin when you are in the component placement phase of
your design.

1. Select Setup > Drawing Size.

All of the parameters should match the previous “dipl6” package
symbol.
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2. Modify the form as required to match the following values:

Type: Package
User Units. Mils
Sze A
Accuracy:. 2
Left X: 5000
Lower Y: 5000

3. Click OK.

The Drawing Parameters form closes. The drawing origin is now near
the center of the work area.

Adding Pins

Thefirst pin you will placeispin 1. Thisistypically asguare pin. The rest
of the device pinswill be round.

1. Click the Add Pin icon from the top menu.

The Options form displays fields for adding pins.
2. Inthe Options form, click in the Padstack field and enter:
60s38d
You will use this padstack to represent pin 1 of this device.
3. Pressthe Tab key to enter the padstack name.
The Allegro message area states:
Using ‘60S38D.pad’

This means that the Allegro program was able to locate the padstack
you specified in the Options form. The padstack is now attached to
your Cursor.

4. Toplacepin 1, click the Allegro command line to activate it, then enter
the following command:

x00

The padstack for pin 1 is placed at the drawing origin (0,0) near the
center of your work area.

5. Zoom into the areaaround pin 1.
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6. Inthe Options form, double click in the Padstack field and enter:
60c38d

Thisisthe padstack that you will use to represent the remaining pins of
this device.

7. PressTab.
The Allegro message area states:
Using ‘60C38D.pad’

This means that the Allegro program was able to locate the padstack
you specified in the Options form. The padstack is now attached to
your Cursor.

8. Toadd pins 2 through 7 in a column (under pin 1), double click in the
Qty field for the Y direction, and enter:

6

oy Spacing Order
x: (1 100.0 Righ =
3": E 1["].“ I
9. PressTab.

The Options form is now ready to place an array of 6 pins (1 column
and 6 rows). The spacing between the rows is 100 mils. The first pin of
the array will be pin 2 (see Pin #), followed by pin 3, and soon, in a
downward direction (Down).

The Allegro tool iswaiting for alocation for the array of pins.
10. At the Allegro command line, enter:
x 0-100

Note

The cursor must be in the Allegro window to enter data at the
command line.

Since pin 1islocated at the drawing origin (0,0), the starting point for
the array is (0, -100).

The array of 6 pinsis placed, starting with pin 2, and progressing in a
downward fashion.

11. To add another column of pins (8 through 14), double click in the
Quantity field of theY direction, and enter:

7
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The Options form is now ready to place an array of 7 pins (1 column
and 7 rows). The spacing between the rowsis still 100 mils. The first
pin of the array will be pin 8 (see Pin #), followed by pin 9 and so on,
but the direction needs to be in an upward fashion.

12. To change the direction that the array expands, locate the Order box to
the right of the Spacing fields (currently set to Down). Click the scroll
button and change the order to Up.

Xy Spacimgy Omder

=: |1 100.0 Righ
= |7 100.0 m |

Rotatiom: 000 -
Pin #: |8 me: Ii
i Yext Bloock

Offset x: 100 = |n.n

The Allegro program is waiting for alocation for the array of pins.
13. Click on the Allegro command line and enter:
x 300 -600

Since pin 1islocated at the drawing origin (0,0), the starting point for
the array is (300, -600).

The array of 7 pinsis placed, starting with pin 8, and progressing in an
upward fashion.

Notice the pin numbers for pins 8 through 14 (to the left of their
respective pins).

14. To make the pin numbers appear on the right side for pins 8 through 14,
place the cursor in the work area and click right to select Oopsfrom the
pop-up menu. (Use the Oops command to undo a step when you make
an error.)

Pins 8 through 14 are removed.
15. In the Options form, double click left in the Offset x: field and type:
100
You have changed the text position from -100 to a positive 100.
16. Pressthe Tab key to enter the new data from the Options form.
The Allegro tool iswaiting for alocation for the array of pins.
17. Click the Allegro command line and enter the location of pin 8.
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x 300 -600

Notice the pin numbers for pins 8 through 14 (now on the right side of
their respective pins).

18. Click right and select Done from the pop-up menu.

Adding an Assembly Outline

To make the assembly graphics easier to draw, reduce the grid sizein the
work area (currently set to 100 mils).

1.

Select Setup > Grids from the top menu.
The Grids Display form appears.

L ocate the Non-Etch section at the top of the form. Thisiswhere you
will make the grid spacing changes.

Double click in the Spacing: x: field and enter:
25

Double click in the Spacing: y: field and enter:
25

Click OK at the bottom of the form.

The work area now displays a 25-mil grid.
Click Add > Linefrom the top menu.

Notice the Options form states that the active class and subclass are
PACKAGE GEOMETRY and ASSEMBLY _TOP. You add assembly
graphicsto this layer of the symbol drawing.

A typica assembly outline is arectangle that surrounds al the pins of
the device and contains some kind of “notch” showing part orientation.

Click to specify the corners of the rectangle.

Asyou move the cursor, you see the attached line. If you want to add a
notch on the corner showing pin 1, be sure the line lock is set to 45.

When your assembly outline is complete, click right and select Next
from the pop-up menu.

Since you need to create the Silkscreen as a series of lines, you do not
need to exit the Add Line command.
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Adding a Silkscreen Outline

For the purposes of this lab, assume atypical silkscreen outlineisa
polygon that exists between the two columns of device pins. Notice that the
Options form states that the active class and subclass are PACKAGE
GEOMETRY and ASSEMBLY _TOP. You do not want to add silkscreen
graphicsto this layer of the symbol drawing.

1. Inthe Optionsform, click the scroll button to show the available
subclasses and change ASSEMBLY_TOPto SILKSCREEN_TOP.

2. Click to specify the corners of the rectangle.

A typical silkscreen outline is a polygon drawn inside the pads that has
an orientation arc at one end. You may want to use the Add > 3pt Arc
command.

3. Toexit the Add Line command, click right and select Done from the
pop-up menul.

Setting Colors

By default, all objectsin anew drawing are set to the same color. To help
differentiate between the assembly and silkscreen outlines, assign each of
them adifferent color.

1. Click the Color icon.

168
[ ]
The Color and Visibility form appears.
2. Set the Group field to Geometry.

Next you will change the ASSEMBLY _TOP subclass to green.

3. Click acolor (green) in the Palette area of the menu, and assign it to the
ASSEMBLY _TOP subclass, under the PACKAGE_GEOMETRY
class.

4. Click another color (white), and assign it to the SILKSCREEN_TOP
subclass.

5. Click on OK in the Color and Visibility form.

The menu closes, and the symbol drawing displays the new color
assignments.
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Adding Labels

Use labelsto display logical information about a device (reference
designator, devicetype, value and tolerance dataif applicable). Thelabel is
simply alocation placeholder.

1. Select Layout > Labels> RefDes from the top menu.
You can also use the refdes icon to add |abels.

ref
des

Notice the Options form states that the active class and subclass are
REF DES and ASSEMBLY _TOP. You want to add text to this layer.

The Allegro message area prompts you to:
Pick text location
2. Click under the device (inside the assembly outline).
The Allegro message area prompts you to:

Enter text string.

3. Enter:
U*
When entering a designator text string, remember these three important
characteristics:
Location
Orientation
Text Size

Control these characteristics using the Rotate and Text Block fieldsin
the Optionsform.

Click right and select Done from the pop-up menu.
Select Layout > L abels > Device from the top menu.
Click under the device (near the refdes label).

Enter:

N o g A~

devtype
8. Click right and select Done from the pop-up menu.

Thisis where the reference designator and device type will appear
during board layout. This datawill appear in the orientation and size
represented by these placeholder labels. The actual text used for this
string isinsignificant and will be replaced when logic datais imported.
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You now have reference designator and device type labels for the
assembly layer. You should add a reference designator label for the
silkscreen layer aso.

9. Select Layout > Labels > RefDes from the top menu.

Notice that the Options form shows that the active class and subclass
are REFDES and ASSEMBLY _TOP. You do not want to add the text to
this layer of the symbol drawing.

10. In the Options form, change the subclassto SILKSCREEN_TOP.
Notice the prompt on the Allegro command line that says:
Pick text location.

11. Click above the device outline so that the silkscreen text will bein a
visible location after the components are installed.

12. Enter:
U*
13. Click right and select Done from the pop-up menu.

Thisiswhere the silkscreen reference designator will appear. The
Allegro software's automatic silkscreen optimization may move this
location slightly, but you have designated a starting point for this text.

Creating a Package Boundary

The DRC program uses the package boundary to make sure a package does
not overlap another package or any other objects that can cause a problem
(package keepout areas, and so forth).

If you do not create the package boundary, it will be created for you when
you use the Make Sym command.

1. Select Setup > Areas > Package Boundary from the top menu.

2. Set the Class and Subclass fields in the Options form to
PACKAGE GEOMETRY and PLACE_BOUND_TORP if necessary.

3. Click to draw a polygon representing the area required for placement.
Most commonly, thisis an outline that is outside all of the pins.

When you close the polygon, it is automatically filled solid.

Defining the Package Height

The DRC program uses package height to make sure a package does not
violate a height-restricted area of the board.
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It is not necessary to define the package height for every device. The
Allegro tool uses the Drawing Options form to define a default package
height for al symbols. To override this default package height, you need to
create a package boundary, then attach a height value to the boundary.

1
2.

Select Setup > Areas > Package Height from the top menu.

Set the Class and Subclass fieldsin the Options form to
PACKAGE GEOMETRY and PLACE_BOUND_TORP if necessary.

Notice the prompt in the Allegro message area that says:
Select or add package shape.
Click on the package boundary you just created (filled polygon).

The package boundary is highlighted. The Allegro message area
prompts:

Enter package PACKAGE GEOMETRY/PLACE BOUND TOP height.
In the Max height: field of the Options folder tab, enter:
180
The package height is 180 mils.

To exit the Package Height command, click right in the Allegro
workspace and select Done from the pop-up menu.

The package boundary is a2-D polygon. When height datais attached
to this polygon, the DRC program eval uates the package boundary asif
it were three dimensional.

This package now contains explicit height information that will
override the default height specification contained in the Drawing
Status form.

Saving the Symbol to Disk

1

Select File > Create Symbol from the top menu.

A create symbol form appears, showing the name of the package
symbol as‘dipl4’.
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Create Symbol EHE |
Save jn; Ia play j 5 ==

File name: ip14. pam Save I
Save as lype: IPackage gymbol name [%. pam) j Cancel |
Help |

[~ Change Directary

2. Click on Save to accept the current name.

The Allegro message area confirms symbol dipl4.psm has been created
on disk. Thisfileis used in the design process during component
placement.

3. Select File > Save from the top menu.
The Allegro message area confirms that dipl4.dra was saved to disk.

@ End of Lab
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Lab 4-3: Creating an SOIC 16 with the Symbol
Editor (optional Iab)

Objective: Learn how to use the Symbol Editor to create package symbols.

This lab shows you how to create a package symbol for a 16-pin small
outline package (SOIC). You will be using the surface-mount padstack you
created to represent the pins of this device.

Naming the Symbol

1. Select File> New from the top menu.
The New Drawing dialog box appears.
2. Typethefollowing namein the Drawing Name field:

soic16
3. Select Package Symbol from the scrolling list of drawing types, as
shown below:
Mew Drawing |
Project Directony:  C:huserl Sallegrohplay
Drawing Mame: Ig.;.i.ﬂﬁ Browsze... | Cancel |

Drawing Tepe:  |Package sumbol Help |
Board -

Board [wizard]

Module

Fackage zymbal
Fackaoe sumbal [wizard]

4. Click OK to close the New Drawing dialog box.
5. Select Setup > Drawing Size

The Drawing Parameters form appears.

Notice that all the previous settings have been retained.
6. Click OK to closethe New Drawing form.

Setting the Grid

Because device pins are on 50-mil centers, change the grid from its default
setting of 100 mils.

1. Select Setup > Gridsfrom the top menu.
The Grids Display form appears.
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2. Locate the Non-Etch section at the top of the form. Thisis where you
will make the grid spacing changes.

3. Double click in the Spacing: x: field and enter:
25

4. Doubleclick inthe Spacing: y: field and enter:
25

5. Click on OK at the bottom of the form.

Adding Pins

This device contains two columns of 8 pins. The spacing between the pins
in each column is 50 mils. You will place pins 1 through 8 as one array
(column), followed by pins 9 through 16 in a second array.

1. Click the Add Pin icon in the top menu.

The Options form displays fields for adding pins.

2. Inthe Optionsform, select the“...” button next to the empty field for
Padstack.

A Package Symbol Wizard padstack browser appears.

3. Select the padstack 76x24smd (case is unimportant). Thisisthe
padstack that will represent the pins of this device.

4. Click OK.
The Allegro message area states:
Using ‘76X24SMD.pad’

This means that the Allegro tool was able to locate the padstack you
specified in the Options form. It is now attached to your cursor.

5. Toadd pins 1 through 8 in a column, double click in the Qty field for
the Y direction, and enter:

=: |1 100.0 Righ =
¥ |8 100.0 Do ™

6. PressTab.
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The Options form is now ready to place an array of 8 pins. But the
spacing between the rows is set to 100 mils by default. This needs to be
changed.

7. Doubleclick in the Spacing field for Y. (The X field is the spacing for
columns, and the Y field is the spacing for rows.)

8. IntheY spacing field, enter:
50
9. PressTab.

Thefirst pin of the array will be pin 1 (see Pin #), followed by pin 2,
and so forth, in adownward direction (Down).

10. Set the Y order to Down.

The Allegro program iswaiting for alocation for the array of pins.
11. Click the Allegro command line and enter:

x00

The array of 8 pinsis placed, starting at the drawing origin and
progressing in a downward fashion.

12. Zoom in to the area surrounding the pins you just placed.

13. To add another column of pins (9 through 16), change the direction for
rows (currently set to Down), by setting the Y order field to Up.

14. To set the pin number text to the right of the respective pins, double
click in the Offset X: field and enter:

100
15. Press Tab.

The Allegro tool iswaiting for the start point for the array.
16. At the Allegro command line, enter:

x 225 -350

Remember that pin 1 islocated at the drawing origin (0,0). The starting
point for the array with respect to the drawing origin is (225, -350).

The array of 8 pinsis placed, starting with pin 9, and progressing in an
upward fashion.

Notice the pin numbers for pins 9 through 16 (to the right of their
respective pins).

17. To exit the Add Pin command, click right and select Done from the
pop-up menu.
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Adding an Assembly Outline
1. Click on Add > Linefrom the top menu.

The Options form states that the active class and subclass are
PACKAGE GEOMETRY and ASSEMBLY _TOP. You add the
assembly graphicsto this layer.

A typical assembly outline will be arectangle that surrounds all the
pins of the device.

2. Click to draw the corners of the rectangle.

3. To continue adding the Silkscreen, click right and select Next from the
pop-up menu.

Adding a Silkscreen Outline

For thislab, assume atypical silkscreen outlineis a polygon that exists
between the two columns of device pins.

1. IntheOptionsform, click the scroll button to show available subclasses
and change ASSEMBLY_TOPto SILKSCREEN_TOP.

2. Click to draw the corners of the rectangle.

A typical silkscreen outline is a polygon that contains some kind of
“notch” showing part orientation.

3. Toexit the Add Line command, click right and select Done from the
pop-up menul.

Adding Labels
1. Select Layout > L abels> RefDes from the top menu.

Before you add the label, we will change the orientation and text size.
2. Inthe Options form, change the setting in the Rotate field to 90.
In the Options form, change the Text Block field to show a size of 2.

@ Note

There are 16 text blocks, each corresponding to adifferent text size.
You can select Setup > Text Sizesto see atable showing this
information.

Thelabel is oriented vertically, and the text sizeis dlightly larger.

4. Click under the device (within the assembly outline) to define a
location for the text.

5. At the Allegro command line, enter:
U*
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6. Select Layout > Labels> Device from the top menu.
7. Click under the device (near the refdes label).
8. Atthe Allegro command line, enter:
devtype
9. Click right and select Done from the pop-up menu.
Now add a silkscreen label.
10. Select Layout > L abels> RefDes from the top menu.
11. In the Options form, change the subclassto SILK SCREEN_TOP.
12. Click outside the assembly outline to designate a text location.
13. Enter:
U*
14. Click right and select Done from the pop-up menu.

Thisiswhere the silkscreen reference designator will appear. The
Allegro tools's automatic silkscreen optimization may move this
location slightly but you have, at |east, designated a starting point for
this text.

Creating the Package Symbol and Drawing Files
(.psm and .dra)

1. Select File> Create Symbol from the top menu.

A create symbol form appears, showing the name of the package
symbol as soic16.

2. Click on Saveto accept the current soic16 name.

The Allegro message area confirms that symbol soic16.psm has been
created on disk. Thisfileisused in the design process during
component placement.

3. Select File > Save from the top menu.

The Allegro message area confirms that soic16.dra was saved to disk.
Thisdrawing fileis stored in alibrary.

@ End of Lab
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Learning Objectives

¢ Use the Symbol Editor to create board mechanical
symbols.

¢ Use the Layout Editor to create master board designs.

Summary

In this section you will learn how to create board outlines or board
mechanica symbols. Creating mechanical symbols can save you time
when your designs use the same outline. Mechanical symbolswill also
improve the quality of the design, since the outline only needs to be
checked once. After the outline has been verified, all designs using that
outline will be correct.

Creating a Board Symbol

Project Directarny:  C:hwzerl hallegrohplay
Drrawing Hame: Ioutlinel Browse... | Cancel |
Drawing Type:  |Mechanical spmbal Help | Set u p > DI’aWI n g S' e
Package symbal AI —
Package symbol wizard = Drawing Parameters [_ 1] ]
anical sembo
Farmat symbal Project C:huser \allegrobplay
Shaoe surnbol LI Drawing: "
1&Wing: outling
Type: IMechanlcaI * | symbal
Flle > NeW User Units: IMi\s =
Size: IA 'I

Accuracy: 2 3: [decimal places]

"DRAWING E=TENTS

Lefti: -2000.00 Lower I-2UDU.UD
width 11000.00 Height ISED[I o

MOVE ORIGIN
[x. |0 v o

oK I Cancel | Reset I Help
[

More Information

To create a board symbol, select M echanical Symbol as the drawing type.
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Next, use the Drawing Parameters form to define the following:
Project isthe current directory path name.

Drawing specifies the name of the mechanical symbol you are
creating.

Typeis mechanical (.bsm).

User Unitscan be Mils, Inches, Millimeters, Centimeters, or Microns.
Default is Mils.

SizecanbeA, B, C, D or Other. (A1, A2, A3, A4 for metric units). The
default isA.

Accuracy isthe number of decimal places. Rangeis0 - 2. The default
isl

Move Origin section can be used to place the drawing origin inside the
drawing area (to establish a mechanical datum point).

Typical Board Outline

package keepin mounting holes

[/
oo | | o

More Information

Thisis an example of a card outline with keepins, keepouts, and mounting
holes.

To create an Allegro mechanical outline symbol:

1. Definethe card outline.

2. Define mounting holes (added as pins).

3. Define package and routing keepin/keepout areas.
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4. Create (save) the symbol file (.bsm).
5. Savethefile(.dra).

Drawing a Board Outline

ix -850 7

_ Te
2 (0, 4100) /
iy -200 iy 4500
Add > Line
Start here
x —1000 0
iy -4100
ix 850
drawing origin (0,0)
center of mounting hole
(3800,0)
[} [}
]
-
iy -200 ix 4100 —

Summary

You define the card outline using the Add Line command to add lines and
arcs on the OUTLINE subclass of the BOARD GEOMETRY class. You
can select line endpoints with the left mouse button or by typing in
coordinates at the Allegro command line. When you select line endpoints
with the left mouse button, the selection will snap to the nearest grid point.
When you type coordinates on the command line, you can enter themin
either absolute coordinates by using the “x” command, or incremental
coordinates by using either the “ix” or “iy” command.

You can usethe“x”, “ix” or “iy” commands at any time with any other
command, such as routing, when adding vias, and so on.

More Information

You will probably use a mechanical drawing as your source of data. It
might contain both absolute (reference to datum point) and relative
dimensions. Use the Allegro command line to enter X, Y coordinates for
line endpoints in absolute (x 1900 1800) or incremental (ix -900) mode.

Chamfering and radius corners can be performed with the Dimension >
Chamfer and Dimension > Fillet commands to redefine the corners while
in the Geometry tool set.

www.cadtgraiizeem EMail:cadserv21@iiatmeRioadrayout System 5-3
The document is for study only,if tort to your rights,please inform us,we will delete


www.cadfamily.com
www.cadfamily.com

Board Design Files Lesson 5

Dimensioning utilities are also available from the top menu bar while in
Mechanical Symbol mode.

Tooling/Mounting Holes

Layout > Pins or (Dri” ma)rker
square
j Oltars '\ / Find \ /' Visibility '\ l
Padstack: HOLET110
Copy mode: Rectargular -
Oty Spacing Order

B |1 |1DD.DD Right vI

v. [ [rooo Down 7 |

Riotation: ID.DDD vI
Soldermask Drill hole
(outer circle) (inner circle)

More Information

You add tooling holes and mounting holesinto your board outline using the
same command as adding pins into your footprints. However, when adding
mounting holes and tooling holes, you will notice that in the Options folder
tab thereisno field for the pin number. You cannot assign pin numbers to
these types of holes. Since you cannot add pin numbers, you cannot assign
anet name to these holes either.

If you wish to assign a net name to a tooling hole or mounting hole—
possibly for grounding reasons—you will have to create the mounting hole
as a one pin component.
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Chamfers

Dimension > Chamfer

Before

~

J/ Options | [ Find Y / viskiliy | \

Trim Segments—————————————————
First: IED.DD After
Second: ID.DD

Chamfer angle: |45.DD - l

SR

More Information

Even though the Chamfer command islocated under the Dimension menu,
you can still use this command to chamfer the corners of your board
outline. If you need rounded corners, use the Fillet command located in the
same menu chain.
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Linear Dimensioning

PR T ﬁrﬂ
Dimension > Linear Dim
or
il
4o 4. R0
. = Extension Line [_ =] x]
Line Suppression: INone - I
Offset Distance from Elerment: ID 250
Distance Bevond Dimension Line: IU.'IDD
eb_|
[
1 —— 3.80: 1
4. 9%

More Information

Thereare MANY different options available for dimensioning your design.
The main menu option Dimension contains al of the dimension
commands. The Parameters option allows you to set what type of
dimensioning you will be doing, how the dimensions will ook, and so on.
By default, all dimensions are created on the BOARD GEOMETRY class,
DIMENSION subclass.
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Defining Constraint Areas (Keepins/Keepouts)

Setup > Areas...

ijtions 4 f Find | {'Visibuity | Edit > Z-Copy Shape

Copy to Class/Subclazs:

route keepin
PACKAGE KEEFIN =] (offset 50 mils)

= package keepin
— I~ (offset 70 mils)

— Shape Options )
Cony: outline
I~ Woids

I~ Metnamne
Size:
N ¢ Contract

¥ " Expand
Oifszet: I?DDD

mounting hole

More Information

You define the keepin and keepout areas using the selections in the Setup-
Areas pull-down menu. There are many different keepin and keepout areas
that can be defined. Some of these are:

Route K egpin - User-defined route keepin, drawn as a polygon,
defines the allowable area for routing. Defined for all etch layers at
once.

Route K egpout - User-defined route keepout, drawn as a polygon,
defines the avoidable area for routing. Defined for any etch layer or all
at once.

Package K eepin - User-defined package keepin, drawn as a polygon,
defines allowable areafor placement. Defined for all placement layers
at once.

Package K egpout - User-defined package keepout, drawn as a
polygon, defines the avoidable areafor placement. Defined for top,
bottom, or both layers at once.

Via Keepout - User-defined via keepout, drawn as a polygon, defines
the avoidable areafor vias. Defined for any etch layer or al at once.

Package Height - Attached to a Package Keepout area. Convertsthe
2D areainto a 3D keepout. If only one valueis given, DRC assumes
Max Height valueisinfinite. Defined for Top, Bottom, or All.
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Saving Board Symbol Files (.bsm and .dra)

Mew... Chil+M
Open... Chl+0
Save Chl+5

Save s bsm
File > Create Symbol... ’

Impart
Export 3

. dra
WYiewlag...

File Viewer.
Plat Setup...
Plat Preview...
Plat...

Properties...
Change Editor...
Script...

Exit

IMPORTANT: Save as both types of file.

More Information

Saving the .bsm File

Once your drawing is complete, you can make aboard symbol file
(.bsm). Thisfileisthe binary equivalent of your drawing file. Use this
file to represent the mechanical layout of your design (outline,
restricted areas, and mounting holes).

It is not mandatory to create a board symbol for every design, but if
board outlines are similar from one design to the next, using a board
symbol can eliminate duplication of work. You may want to maintain a
library of board symbolsif several types are used repeatedly.

Use File > Create Symbol to generate the .bsmfile.
Saving the .dra File

The binary board symbol file (.bsm) cannot be viewed or edited. You
can only open the drawing file (.dra). Therefore, you must save the
drawing fileto disk, and keep it in the library directory in the event you
need to make arevision.

Use File > Save to generate the .drafile.

5 Note

Save both the .bsm and the .dra files. You can extract these files
from an archived design, but you should keep both files available
during the current project.
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Lab

Board Design Files

¢ Lab: Creating a Board Mechanical Symbol

Name the symbol.

Set the grid.

Create the board outline.

Change your working directory.

Add tooling holes.

Chamfer corners.

Include linear and chamfer dimensions.

Add placement and routing keepin and keepout areas.
Add via keepout areas.

Create and save the mechanical symbol (.bsm) and
drawing (.dra) files.

More Information

The following lab will allow you to familiarize yourself with the process
required to create a board mechanical symbol. Items covered include
creating the board outline, adding tooling and mounting holes, adding
keepins and keepouts and so on.
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Lab 5-1: Creating a Board Mechanical Symbol

Objective: Learn to use the Symbol Editor to create mechanical drawings.

In thislab you will create a mechanical symbol to match the following
design and dimensions.

Naming the symbol
1. Choose File > New from the top menu.

The New Drawing dialog box appears.
2. Inthe Drawing Name field, type the following name:
outline

3. Choose M echanical Symbol from the scrolling list of drawing types,
as shown below.
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Mew Drawing |
Project Directary: — C:\uzerl hallegra'play
Drawing Mame: Il:nutlinE!| Browse. .. | Cancel |
Drawing Tepe:  |Mechanical symbol Help |

FPackage sumbol :l

Package spmbol [wizard

b echanical symbol
Format symbaol
Shaoe sumbial j

4. Click OK to close the New Drawing dialog box.
5. Choose Setup > Drawing Size from the main menu.
The Drawing Parameters form appears.

Notice that all your previous settings are retained. If you typed avalue
in the Move Origin section, it would cause cumulative results. An
easier method for setting the origin point for thisinstance isto change
the coordinates in the Drawing Extents fields.

6. Change the Drawing Extentsfieldsto match the valuesin thefollowing
figure.
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= Drawing Parameters !E[

Project: C:huzer] hallegrohplay
Dirawing: autline

Type: I techanical j aumbol
Ilzer Units: I Milz j

Size: I.-'l'-. - I
Aoourach |2 3: [decimal places]

DRAWING EXTEMTS

Left = I-EEIEIEI.EIEI Lawer ' |-2EIEIEI. aa
width: |1 100000 Height: IEEEIEI.EIE‘

|'MEI"~:"E ORIGIM

# |0 ¥: |0

k. I Cancel | Reset | Help I

These settings cause the drawing origin to be placed 2 inches (2000
mils) up and to the right of the lower left corner of the drawing.

7. Click OK to closethe Drawing Size form.

Setting the Grid
1. Choose the Setup > Gridsitem from the top menu.
The Grids Display form appears.

2. Inthe Non-Etch section at the top of the form, make the following
spacing changes.

a. Click inthe Spacing: x field and enter: 25
b. Click inthe Spacing: y field and enter: 25
3. Click OK at the bottom of the form.

Creating the Board Outline

Asindicated in the mechanical drawing at the beginning of thislab, the
datum (0,0) point for this outline is the center of the lower left mounting
hole.

1. Choose Add > Linefrom the top menu.
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2. Inthe Options form, set the active class and subclass to
BOARD GEOMETRY / OUTLINE if necessary.

3. At theAllegro command line, type each of the following sets of values
and press Enter after each entry. You might want to use the following
series as a checklist to keep track of which line segments you have
entered:

x -1000 0
ix 850

iy -200
ix 4100
iy 4500
ix -4100
iy -200
ix -850
iy -4100

4. Right click and choose Done from the pop-up menu. Your outline
should look like the outline in the figure.

/

—| I

Adding Tooling Holes

In this part of the lab, you will add three holes. To define these tooling and
mounting holes within a mechanical symbol drawing, you must add them
as pins (padstacks).
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. Click the Add Pin icon in the top menu. |!I

The Options form displays fields for adding pins.
In the Options form, click in the Padstack field, then enter:
hole110

Thisisthe padstack that will represent the mounting holes on this
board.

. Pressthe Tab key.

The Allegro message area states:
Using 'HOLE11l0 pad'.

This means that the Allegro tool was able to locate, in the solutions
directory, the padstack you specified in the Options form. The hole110
padstack is now attached to your cursor.

In the Allegro command line, enter the following data:
x00

x 38000

x 04100

. Right click and choose Done from the pop-up menu.

Three tooling holes are now placed within the board outline. Your
outline should look like the figure below.
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Chamfering Corners

You will now use a drafting process to add 45-degree chamfersto the
corners of the board outline. Then you will add dimensionsto the
mechanical part.

1. Zoomto display the lower left corner of the board outline, then choose
the Dimension > Chamfer menu option.

The Options form changes to show trim segment and chamfer angle
settings. The drawing at the beginning of thislab showed arequirement
for 50-mil chamfers.

2. Inthe Trim Segments section of the Options form, change the First
segment trim size to 50, as shown.

/ Options \ / Find \ / isibility \
Trim Segmentz

First; IEEI.EIEI
Second: IEI.EIEI

Chamfer angle: |45.EIEI - I

The Allegro message area prompits:

Pick first segment to be chamfered.

www.cadtgraiizeem EMail:cadserv21@iiatmeRCearayout System 5-15
The document is for study only,if tort to your rights,please inform us,we will delete


www.cadfamily.com
www.cadfamily.com

Board Design Files

Lesson 5

3. Click on the lower |eft vertical edge of the board outline, as shown in
thefigure:

/C!ic‘ﬁ“?”.thiﬁsedgeﬁﬁfsf e e e e e e e

- - - . Click-onthisedgesecond - - - - - - - - - - - - -

.:E/............ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

L

The Allegro message area prompits:
Pick second segment...

4. Click on the lower adjacent horizontal edge of the board outline.

The lower left corner (where the two line segments you selected
intersect) istrimmed, as shown in the figure. It is not important which
edge you select first.

. . .. 50-mil chamfer completed - - - . < . . ...

18

5. Continue adding chamfers to the remaining outside corners of the
outline, as shown in the mechanical drawing at the beginning of the
lab.Your outline should have atotal of six chamfers.

Note

The procedure for adding fillets (“rounded corners’) isthe same as
for adding chamfers.

6. When you are finished making the chamfers, right click and choose
Done from the pop-up menu.

Adding Linear Dimensions
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To ensure extension lines don’t run into each other, you first need to set
dimension parameters, then place the dimension boxes.

1. Choose the Dimension > Par ameter s menu item.
The Drafting dialog box appears.

2. Click Extension Lines and complete the Extensions dialog, as shown
in the figure.
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= Extension Line !EI
Line Suppression; INDne j

Offzet Distance from Element: IEI.EEEI
Distance Bevond Dimension Line: IEI.1 o0

eb_|
||

3. Select OK to close the Extension Line form.
4. Select OK to close the Drafting form.

5. Pan to view the bottom half of the board, then click the Dimension
Linear icon from the toolbar.

[~

The message window prompts you to pick a point or element to
dimension. Notice that the Active Class and Subclass in the Options
form have changed to BOARD GEOMETRY and DIMENSION.

Note

You may want to set the color of the DIMENSION subclassto
white or some other bright color.

6. Click on theleft edge of the outline, near the chamfer corner, as shown
below.

A marker is placed at the vertex on the left edge, as shown.

/ Marker placed here after first click

/% Note
Aslong asyou click within agrid point spacing of avertex,
dimensioning will snap to the vertex. If you click more than agrid
point spacing away from avertex, Allegro assumes you want to

dimension the entire segment between vertices.
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The message window prompts you to pick alocation for the dimension
value.

7. Click anywhere on the right edge of outline. Be sure to make sure you
select on the board outline. You may want to zoom in some to make
sure you get the board outline and not a grid point.

The message prompts you to indicate X or Y direction first. Thisisthe
direction in which you want to lay out the dimension extension lines.

8. Todisplay the dimension box, move your cursor down and to the | eft,
to alocation just outside the board outline and centered between both
edges of the outline, asindicated in the figure below, and click.

Asyou do so, notice the extension lines and dimension box highlighted
inwhite. When you click the value 4.95 is automatically calculated and
appears. The message prompts you to pick alocation to place the
dimension value.

9. Click to place the dimension box.

The dimension 4.95 inches, with arrows to the left and right, is placed
at the point where you have clicked.

10. Following the same procedure as you used in steps 2 through 5, place
the following dimensions, as shown in the figure.
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11. When you are finished, right-click and choose Done from the pop-up
menul.

Dimensioning a Chamfer
1. Zoom into the chamfer at the upper right corner.
2.
3.

Choose Dimension > Chamfer Leader from the top menu.

Click on the 45-degree chamfer line.

The dimension text is attached to your cursor.

Pull the cursor up and to the right, then click to create aleader line.

Theleader lineisthe line between the dimension text and the 45-degree
chamfer. Be sureto pull the text away from corners on the leader line.
Theline is automatically shortened by half the width of the text.

Right click and choose Done.
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Your chamfer dimension should look like the figure.

457 % 05

6. To place the final note text specifying the number of chamfers on the
board, choose the Add > Text menu item. Fill in the text parameters to
match those in the figure:

/ Options | / Find \ / vishity |

Active Class and Subclazs:

|BOARD GEOMETRY ]
[T |DIMENSION =]
[ Mimoar

Marker zize: IEEI.EIEI

R otate: n.oo -

Text block: |4 3:

T et just: ILeft vI

7. Placethetext as shown in the figure, then right click and choose Done
from the pop-up menu. Pay close attention to the command line for
prompts as to which action to perform.
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GWNote

You can view the Drafting and Dimensioning section of the online
help files for more information about this and related topics.

Adding Placement and Routing Keepin Areas

In this part of the lab, you will create package and route keepin areas to
define the available board areas that you can use for part placement and
signal routing.

1
2.

Zoom to view the entire board.
Choose Edit > Z-Copy Shape from the main menu.
The message window now prompts you to enter a selection point.

In the Options form, set your Active Class and Subclassto PACKAGE
KEEPIN and ALL.

Under Shape Options, set the Offset to 70 and enable the Contr act
option.

Select on the board outline.

A place keepin is drawn 70 milsinside the boundary of the board
outline.

In the Options form, thistime set your Active Class and Subclassto
ROUTE KEEPIN and ALL. Under Shape Options, set the Offset to
50 and make sure the Contract option is enabled.

Select a point on the board outline.

A route keepin is drawn 50 milsinside the boundary of the board
outline. Your board outline should resemble the following figure.
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8. Right click and choose Done.

Adding Placement and Routing Keepout Areas

In this part of the lab, you will use package and route keepouts to exclude
areas of the board for part placement or tracks. Generally, this would
include areas inside the previously created keepins (such as holes or
cutouts in the board).

You use the Setup > Areas > Package K eepout and Setup > Areas >
Route K egpout commands from the top menu to create the keepout areas
(closed polygons). During this exercise you will create temporary keepouts
for demonstration purposes only. You will then delete them.
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Note

The Allegro tool recognizes keepins and keepouts as shapes.
Keepins are unfilled shapes, while keepouts are filled.

1. Choose Setup > Areas > Package K eepout from the top menu.

2. Click to set the vertices of a polygon shape in the center of the board.
When the polygon is closed, it isautomatically filled solid.

3. Right click and choose Done from the pop-up menu.

Thisfilled polygon represents an area that must be free of parts, a
package keepout. The processfor creating aroute keepout areasis very
similar.

4. Zoom into the area around the mounting hole at the bottom right of the
board.

5. Choose Setup > Areas > Route Keepout from the top menu.
The Allegro message area prompts you to enter a shape outline.

6. Set the parametersin the Optionstab as shown in the figure. These
settings allow you to create a circle as aline figure comprising four 90-
degree arc segments.

/ Options | / Find \ / vishity |

Active Clasz and Subclass:

|ROUTE KEEPOUT =l

O faLL =]

Line lock: I.-'l‘-.r-: vI IEIEI vI
Line width: IEE.EIEI
Line font; I Solid x I

7. Complete acircle shape around the mounting hole by clicking at 5
points to create 4 arcs, as shown in the figure.
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Thecirclefillsin to complete the route keepout shape when you reach
theinitial starting point.

8. Right click and choose Done from the pop-up menu.
9. Choose Edit > Delete from the top menu.

10. Be sure that only Shapes is checked in the Find Filter, then click twice
on both the polygon and circle you just created. Zoom in and out as
needed.

The package keepout and route keepout are deleted. No package or
route keepout areas are required for this mechanical symbol.

11. Right click and choose Done from the pop-up menu.

Adding Via Keepout Areas

In this design, you create a via keepout area to prevent vias from being
routed in the region of the plug-in connector.

1. Choose Setup > Areas > Via Keepout from the top menu.
The Allegro message area prompts you to enter a shape outline.
2. Inthe Optionstab, set the Line Lock optionto Line.

3. At the Allegro command line, enter each of the following sets of
values:

X -900 200
X -450 3900
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4. Right click and choose Done from the pop-up menu.

The polygon fills solid and closes automatically. The complete board
outlineis shown in the figure.

. A& BoBB - - - -
o ;PS8 Plagss )y

R SR

L e

/% Note
The Allegro tool considers keepout areas as filled shapes. When
you choose Done, the tool creates a shape boundary line from your
last specified point back to the start point (in order to automatically

close the polygon).
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Creating the Mechanical Symbol and Drawing Files
1. Choose File > Create Symbol from the top menu.

A Create Symbol form appears, showing the name of the package
symbol as outline.bsm.

2. Click Saveto accept the current symbol name.

The Allegro message area confirms that the symbol outline.bsm has
been created on disk.

Thisfileisused in the design process during component placement.
3. Choose File > Save from the top menu.

The Allegro message area confirms that outline.dra has been saved to
disk. You can also store this drawing filein alibrary.

@ End of Lab
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Board Wizard

Use the Board Wizard to create a starting board:

+ Define the drawing units, size and origin.

¢ Define either a rectangular or round board outline.
¢ Define the grid spacing.

¢ Define the layer stackup.

¢ Define the initial constraints.

More Information

The Board Wizard can be used to quickly create a starting point for your
design. You can define the standard drawing parameters such as units,
drawing size and so forth. You can also define the cross section of the
design which consists of routing layers and plane layers. Theinitial design
constraints of minimum line width, line-to-line spacing, line-to-pad
spacing, and pad-to-pad spacing—along with the default via padstack—
can also be defined.

The supported board outline shapes are square, rectangular and round.

After running the board wizard, you can edit and modify any of the items
created by using the standard Allegro user interface.

Lab

¢ Creating a Board using the Board Wizard
m Use the Board Wizard to create a simple starting board.

More Information

Thefollowing lab will allow you to familiarize yourself with the process of
creating a starting board using the Board Wizard.

www.cadtgraiizeem EMail:cadserv21@iiatmeRCearayout System 5-27
The document is for study only,if tort to your rights,please inform us,we will delete


www.cadfamily.com
www.cadfamily.com

Board Design Files Lesson 5

Lab 5-2: Creating a Board using the Board
Wizard

Objective: Learn to use the Board Wizard to create the starting point of a
design.

This lab shows you how to create a board mechanical symbol for a
rectangular board outline that is 5 inches by 7 inches. The routing keepout
will be 50 milsinside the outline, and the placement keepout will be 100
mils within the outline. A default trace width of 5 milswill be used, and all
clearances will be set to 5 mils.

Naming the Symbol
1. Select File> New from the top menu.
The New Drawing dialog box appears.

2. Typethefollowing namein the Drawing Name field:

testmech
3. Select Board (wizard) from the scrolling list of drawing types, as
shown below:

Hew Drawing |
Project Directarny: — c:huser Sallegrobplay
Drrawing N ame: ItegtmECH Browse. .. | Cancel |
Drawing Tope:  |Board [wizard] Help |

Board -
Module

Fackage symbal

Packane surmbal Dwizard]

4. Click OK to close the New Drawing dialog box.

Thefirst Board Wizard form is displayed. Thisform is an introductory
form to the wizard.

5. Select Next> to start the Board Wizard.
The Template form is displayed

Using the Board Mechanical Wizard

1. Select No to the question “Do you have a board template that you
would like to import in this board?’ if this option is not currently
sel ected.
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2. Select Next> to not use a board template and continue to the next form.
The Tech File form is displayed.

3. Select No to the question “Do you have atech file that you would like
to import in thisboard?’ if thisoption is not currently selected.

4. Select Next> to not use atech file and continue to the next form.
The Board Symbol form is displayed.

5. Select No to the question “Do you have a board symbol that you would
like to import in this board?’ if this option is not currently selected.

6. Select Next> to not use atech file and continue to the next form.
The General Parameters form is displayed.

Thisformisused to specify some of the drawing parameters, aswell as
the origin of the drawing.

7. Set the values of Unitsto Mils, drawing size to B, and the location of
the origin to At the center of thedrawing if these values are not
currently set.

8. Select Next> to continue to the next form.
The General Parameters (Continued) form is displayed.

Thisform is used to specify the Grid Spacing, number of etch layers,
and whether or not to create the default artwork films.

9. Set the values of Grid Spacing to 25.00, Etch layer count to 4, and the
generation of artwork filmsto Gener ate default artwork filmsif these
values are not currently set.

10. Select Next> to continue to the next form.
The Etch Cross-section details form is displayed.

Thisform is used to specify the layer names for each etch layer,
excluding Top and Bottom, and for specifying whether the layers are
for routing or for planes.

11. Change Layer2 to GND and Layer 3to VCC. Set the Layer type to
Power plane for these two layers. Set Gener ate negative layersfor
Power planesif thisoption isnot currently set.

12. Select Next> to continue to the next form.
The Spacing Constraints form is displayed.
Thisform is used to specify the default constraints for the board.
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13. Modify the form as required to match the following values:

Minimum Line Width: 5
Minimum Lineto Line spacing 5
Minimum Line to Pad spacing: 5
Minimum Pad to Pad spacing: 5

14. Enter in the padstack name via for Default via padstack.
15. Select Next> to continue to the next form.
The Board Outline form is displayed.
Thisform is used to specify the shape of the outline.
16. Select Rectangular Board if this option is not currently set.
17. Select Next> to continue to the next form.
The Rectangular Board Parameters form is displayed.
Thisform is used to specify the rectangular board outline details.
18. Modify the form as required to match the following values:

Width(W): 5000
Height(H): 7000
No Corner cutoff will be used.

Route keepin distance: 50
Package keepin distance: 100

19. Select Next> to continue to the next form.
The Summary form is displayed.

Thisform is used to verify that the correct file will be created. Thisis
also your last chance to go “backwards’ through any previous formsto
change any data or specifications.

20. After verifying that the file testmech.brd will be created, select Finish
to complete the Board Wizard and create the starting design.

The drawing testmech.brd is created and is opened in the Allegro
Editor. At this point you can make any changes that you require. You
will not save this Allegro database.

@ End of Lab
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Creating a Master Design File

Allegro (.brd)

(-psm)

cross — section
(stackup)

design rules

Summary

When you have the same basic board used many times, it is common to
build a master design file as a starting point. The master design file will
have the board outline placed, the cross section defined, the design rules
set, and optionally may have common components such as connectors
already placed. The master design fileissimply a started board file that is
saved in alibrary so that it can be used as a starting point for multiple
designs. Using this method saves time and also ensures the accuracy of the
design.

More Information

The Allegro design (board layout) database is created and saved in adesign
file format known as aboard, or .brd file. It can be created initialy asa
mechanically correct (but logically non-intelligent) starting point for al
designs using the same physical board configuration. Schematic
connectivity information isloaded |ater (see the lesson titled Logic Import).

The advantages of creating a master design file are:

+ Itensuresthat dl physical layouts with acommon geometry start from a
“template’ that has been thoroughly checked and approved (for example,
mechanica dimensions, location/rotation of 10 devices, LEDs, and so on).

+ It providesaway to control the consistency of the end product (for
example, drawing formats, fab and assembly notes, drawing size and
accuracy settings, and datum points).
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+ You canread a“technology file’ into this master design to establish board
cross section information (layer stackup) and design rules (spacing and
physical rule sets). See the lesson titled Design Rules for more
information.

Use Place > Manually to insert package, mechanical, and format symbols
into the design database.

Defining Layer Stackup

F= Define Etch Subclass =] E3
Subclazz Edit Subclasz Mame Layer Type Filr Type
ITDF' Conductar j Positive j
Delete | Inzert | IGND Plane j Megative j
Delste I Insert _I ||S1 Conductar j Positive j
Delate I Insert _I ||S2 Conductar j Positive j
Delete | Inzert | |\.f[:[: Plane j Negative j
Inseit__| [50TTOM Conductor | [Positive | ¥]
_tep |
I 4

More Information

The Setup > Subclasses > Etch command opens the Define Etch Subclass
form. Use thisform to define your cross section (layer stackup) for the
design. You define your routing layers and plane layersin thisform. The
first time thisform is opened on a design, the stackup is simply TOP and
BOTTOM.

By selecting from the Layer Type pull-down fields, you define the type of
function for the selected layer. These fields include such types as conductor
(used for routing layers), plane (used for embedded planes), and so forth.
All the types are predefined.

The Etch Subclass Name field is used to define the layer name. Asimplied,
thisis the subclass name that will appear under the Etch class, Pin class,
Viaclass, and so forth. Each name MUST be unique. If you have asingle
plane used multiple times (such as many occurrences of a Ground plane),
you can define the layer names as GND1, GND2, and so on.
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Lab

¢ Lab: Creating a Master Design File (.brd)
Set drawing parameters.

Place the mechanical symbol.

Add format symbols.

Add package symbols.

Set color and visibility.

Define the cross section (layer stackup).
Save your board template.

More Information

The following lab will allow you to familiarize yourself with the process
required to create a master design file. Items covered include placing the
board mechanical symbol, adding common footprints, defining the cross
section, and so on.
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Lab 5-3: Creating a Master Design File (.brd)

Objective: Learn to use the Layout Editor to create a design template.

In thislab, you will create an Allegro design (.brd) file. Thisdesign file
will contain only mechanical data; no logical (schematic) datawill be
loaded.

Thisdesign file serves asamaster template, or starting point, for al layouts
that require its mechanical specifications. This ensures that all physical
layouts with a common geometry start from amechanical template that has
been thoroughly checked and approved for use.

1. Choose File > New from the top menu.

2. Select No to not save the changes just made.
The New Drawing dialog box appears.

3. Typethefollowing name in the Drawing Name field:
master

Project Directory:  Crhuser] Sallegrobplay

Drrawing Mame: Imagter Bru:uwse...l Cancel |
Drawing Type: IB:::aru:I Help |
Board [wizard]
Module

Package surmbal
Packaoe svmbal Iwizard]

4. Click OK to close the New Drawing dialog box.

Setting Drawing Parameters

All designs created from this mechanical template will have the same
drawing size, accuracy, and datum point.

1. Choose Setup > Drawing Size.
The Drawing Parameters dialog box appears.

2. Change the settings in the Drawing Parameters dialog box to match
those in the figure below.
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= Drawing Parameters !E[

Project: C:huzer] hallegrohproject
Dirawing: maszter

Type: I techanical j aumbol

Idzer Unitz: I kil= j
Size: I C i I

Aoourach |2 3: [decimal places]

DRAWING EXTEMTS

Left = |-3EIEIEI.EIEI Lawer ' |-35EIEI. aa
width: |22EIIJEI.EIEI Height: |1 000,00

|'MEI"~:"E ORIGIM

% |o.on Y. |o.oo

k. I Cancel | Reset | Help I
|

These settings cause the drawing origin to be placed 3.5 inches up and
3 inchesto theright of the lower left corner of the drawing.

3. Click OK to close the Drawing Parameters form.

Adding the Mechanical Symbol
1. Choose Place > M anually from the top menu.
The Placement dialog box appears.

2. Click the Advanced Settings tab and enable both the Database and
Library options under the Display definitions from: heading.

3. Click the Placement List tab, expand the M echanical symbols
directory, and check the OUTLINE symbol, as shown in the figure.
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= Placement _ =] |

Flacement List | Advanced Settings I

Select elements for placement; — Selection filkerz

-] & Components by refdes Alphanumerc filker:
|:|I=__| Package symbols I j
== Mechanical symbals
..... [] & EUROD Type filters:

----- [] ¢ EUROS I'.-E.'N\r’ =]
..... 1§ IBM

----- [ &% MTG125
----- [ &% MTG1GE
----- [ % MTG2R0
----- [] & MULTIBUS

..... LRCILITLINE

- 1] Format syrmbols

— Euickyview

i+ Graphics ) Test

ok |  Hde |  Cancel | Help |

Notice the graphics representation displayed in the Quickview window.
Thisisthe outline.bsm symbol you completed in previous labs.

4. Click Hidein the Placement form.

The mechanical symbol is attached to your cursor and the Placement
form disappears.

5. Atthe Allegro command line, enter:
x00
The outlineis placed at the drawing origin.
6. Right click and choose Done from the pop-up menu.

You will now verify that you have actually placed the same outline.bsm
symbol that you created.

7. Choose the Tools > Reports menu item.

In the Reports dialog box, select Symbol Library Path and click
Report.

A report opens listing the play directory as the location of outline.bsm.

9. Closethe Symbol Library Path Report form and the Reports form and
zoom out to view the entire design, including the dimensioning text.
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10. Click the Color icon. Under the Geometry group and the Board
Geometry class, reset your colors to toggle Dimension off.

11. Select OK to close the Color and Visibility form.
The dimension text disappears, but the board outline remains visible.

Adding Format Symbols
In this part of the lab, you will add a drawing format and fabrication notes.

1. Choose Place > M anually from the top menu.
The Placement dialog box appears.

2. Click the + box next to For mat symbols to expand this branch of the
symbolstree.

A list of format symbols appearsin the dialog box.
3. Click the symbol name BSIZE in the list, as shown in the figure.

= Placement MmE |

Placement List | &dvanced Settings I

Select elements for placement; — Selection filters

] % Components by refdes Alphanumeric filker;

---ch:l Package symbols I j
- [17] Mechanical symbols
= 8= Farmat symbols Tupe filters:

----- [l & ASIZEH I AN j

— Huckwiew

& Graphics  © Test

ok | Hide | Cancal | Help |

The format symbol, which isaB size, horizontal drawing format, is
now attached to your cursor.

4. Click to place the drawing format. Use your zoom functions as needed.
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The board should be surrounded by the drawing format outline, but
leave some space to the right of the board outline, as shown in the

figure below.

5. Toadd notes, in the Placement dialog box, enable the check box next to

the name for the ASSYNOTES symbol.

6. Click to place the notes where you want them (on the right side of the
board outline, within the format borders), as shown in the figure.

- REVISIGNS - - - - oo - oo | e o

Do |REw| D COESERIETIGN D

CGaTE |epeRavED | D 1)

S TRue.rs an ey af muiembly nades. .

Gr.lbey ron be.added .o a drawing oa.g.apmbol.. .. L .

o hopre e

LoLtb Lhe tatred] AuBELdEL. . L L .

. on .evopmie. e

..t They.cam.be added as Indlvldunl pleces. ol dext, . 0 0 0 0 0 0 0 00 000 0L

. 3 ing FE e e

.40 The lmpariand ihing 15 dpol e do 0 ones.ond. o 0 0 0 0 00 0000 o ollo o
use.ii over .avd

S I P
. dual.make aure.vben puilding 04 daegefnec Udogoes . . .o .o [

L L L L N P

""]?E|F6CMND"|WGND""""'

o SR Laeaent B

Adding Package Symbols

You can add any mechanically constrained devices that are common to all
designs. By placing these into amaster file, you ensure a consistent level of
accuracy, which helps reduce error checking and corrections. Types of
devices that should be preplaced in a master design .brd file include
connectors, LEDs, switches, and any standard part that has a fixed

placement.

1. Click the- box next to the For mat symbolsfolder to collapsethelist of

format symbols.

2. Click the + box to the left of the Package symbolsfolder to expand the

folder.
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3. Scroll through thelist of library symbols and enable the check box next
to the symbol DIN64.

Thisis a64-pin connector symbol. When you move your cursor into
the Allegro workspace, a connector symbol is attached to your cursor.

4. Select in the Allegro command line and enter:
x -700 500
The connector is placed.
5. Zoom in to the lower |eft corner of the connector area.

Since amaster design fileis smply a mechanical template with no
logical (schematic) database, the edge connector you placed has a
generic reference designator (J*).

6. Click the Advanced Settings tab and Disable the Autonext option.
7. Click the Placement List tab.

. Inthe Placement dialog box, scroll through the list of Package symbols
and enable the check box next to the symbol BNC.

9. Select in the Allegro command line and enter the following
coordinates:

x 3700 350

x 3700 1100

Both BNC connectors are placed on the right edge of the board.
10. Right click and choose Done from the pop-up menu.

Setting Color and Visibility

In Lesson 1, you created a script file that sets color and visibility for
various layers of adrawing. You will use that script file now.

1. AttheAllegro command line, enter:

replay colors

The colors.scr file sets the color and visibility automatically.
2. Choose View > Zoom World from the top menu.

Notice that the drawing format, fab notes, and board dimensions have
been turned off, leaving just the board elements on.

3. Choose View > Zoom Fit from the top menu to zoom into the entire
board.
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Defining the Cross Section (Layer Stackup)

By default, all new design files are created with just two layers, top and
bottom. In this part of the lab, you will learn how to add more layersto the
stackup. This processis significantly different, depending on which
Allegro Editor you are using.

1. Choose the Setup > Subclasses menu item.
The Define Subclass dialog box appears.

= Define Subclaz: [H[=] E3

_| E0ARD GEOMETRY
_| cOMPOMENT waLUE
_| oEvice e

_| DRAWING FORMAT
| ETcH

_| MANUFACTURING
_| PaCKAGE GEOMETRY
_| rEFDES

_| ToLEReNCE

_| USER PART NUMEER

k. Help
| 4

2. Select the ETCH subclass.
The Define Edit Subclasses dialog box appears.

Notice that a TOP and BOTTOM layer are already defined by default
as conductor layers.

3. Click Insert to the left of the BOTTOM layer.

A new layer isinserted in the stackup. The default values of the
Subclass Name, Layer Type, and Film Type are those of the layer just
below the added layer.

Note

New layers are always inserted above the layer you selected. You
change the layer parameters after the layers are inserted.

4. Repeat step 3 until there are four layersin between TOP and

BOTTOM.
5. Set up your stackup to match the layer specifications shown in the
figure.
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= Define Etch Subclass M=l E3
Subclass Edit Subclazs Mame Laper Type Film Type

ITI:IF' IEl:unl:IuI:tcur j IP'l:usitive j

Delete I [nzert I IGND IF'Iane j INegative j
Delete | Insert ||I51 IE:::nu:qu:tu:ur j IF'::usitive j
Delete | Insert IIISE IE:::nu:qu:tu:ur j IP‘Dsitive j
Defete | Irwet | I"-.."I:I: IF'Iane j INegative j
Inseit | [BOTTOM [Conductor =] |Positve 7]

Help |

v

|
&

Note

The GND and VCC planes are both negative. In the lesson that

covers copper areas you will change one of these to positive. We

will set one to positive and the other to negative so that you can

gain experience creating one of each type.

In this master design file you have added a power and a ground plane

and two inner layersfor routing. All designs created from this

mechanical template would start as six-layer boards. However, for this
design, only afour layer board is required.

Deleting Layers from a Stackup

1. Select the Delete button to the left of layers 1S1 and | S2 to del ete these
layers from the stackup.

The layers are deleted from the design leaving afour layer design. This
isthe stackup you will use for the rest of the design.

Saving Your Board Template

You have learned how to add internal plane and wiring layers. You can now
save the board template so it can be used again and again.

1. Click OK to close the Define Etch Subclass dialog box.
2. Click OK to close the Define Subclass dialog box.
3. Choose File > Save As from the top menu.

A Save asbrowser window opens.
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4. Navigate to your working directory.

m |If the schematic capture tool you want to use with Allegro is Concept,
then your working directory is../projectl/worklib/root/physical.

m |If the schematic capture tool you want to use with Allegro is Capture,
then your working directory ../project2.

m |If the schematic capture tool you want to use with Allegro isathird-
party tool other than Concept or Capture, then your working directory
is../project3.

5. Enablethe Change Directory box.
6. Click Saveto save the master.brd file in the correct directory.

The master.brd file is saved to disk. It isimportant to save the .brd to
this directory and to use the Change Directory check box.

7. Choose File > Exit from the top menu to exit the Allegro software.

You have completed the library development section of this course.

@ End of Lab
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Lesson 6: Importing Logic Information into
Allegro

G Note

The labs in this lesson demonstrate how to bring schematic data
from the Concept tool, Capture tool, or athird-party front-end tool
(such as ViewL ogic). Do not do all labs. Choose the lab that
matches your in-house needs.

Learning Objectives

¢ Understand the key choices to be made when importing
logic information from a schematic tool into the Allegro
layout environment.

¢ Set up and import logic information into Allegro from one of
the these three schematic environments:

m Concept-HDL
m Capture
m Third-party

Summary

In this section you will learn about Logic Import, which is the process of
importing logic from your schematic capture tool into the Allegro database.
You will learn how to import from Concept into Allegro, from Capture into
Allegro, and from a non-Concept tool, known as a third-party netlist.
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Define board Set/check CBD
mechanical rules and
stackup constraints

Design Layout Process

YOU ARE Arrange/place
HERE components
Manufacturing
outputs
check plots

\
‘_U._

aperture files

Gerber data 7 Interactive and

NC drill data / automatic
silkscreens route signals
Assembly

drawings
fabrications

drawings

reports Generate Define Power/ Gloss/auto
Autorename manufacturing GND planes cleanup for
backannotation output manufacturing

More Information

Thisdesign flow isused throughout the entire course. Each box in thisflow
represents a common step in the design of a printed circuit board. As
indicated in the flow, the Load Logic Data box will now be discussed.
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Concept-Iintegrated Logic Design with Physical Layout

(D) F=FH 2
Concept Packager XL
> i@z——
—
i —

Import
Logic

(4)

Allegro

Summary

Thefollowing several pages cover the transfer of logic from Concept HDL
into Allegro. Loading of Capture and athird-party netlist will be covered
later.

More Information

The diagram illustrates the front-to-back integration between Concept and
Allegro tools.

+ Concept Front End

Concept: All Concept HDL drawings for the project are contained in
the worklib directory.

Packager-XL : The Packager convertsthelogic devicesinto physical
packages, assigning areference designator and physical pin numbersto
each symbal in the schematic. The packaged parts and their
connections are written into transfer files.

+ Allegro

Import Logic: Inthe physicd directory, the design now contains
connection information.

Allegro: Places, routes, pin and gate swaps for optimum routing
results, generates manufacturing output.

Export Logic: This program generates backannotation files the
Concept tool usesto update the schematic.
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@ Note

From the Concept or Project Manager point of view, Export
Physical is the same as the Allegro Import Logic command.
Likewise, Import Physical means the same as the Allegro Export
L ogic command.

Transfer Files (pst*.dat)

pstxprt.dat

ANMTNNADMTI Tom

FILE TYPE=EXP.
{ Packager-XL
03-May-1995 A
DIRECTIVES
ROOT_DRAWING
SOURCE_TOOL=
ABBREV = 'MY
END_DIRECTIVE
PART NAME
Ul0 '74LS00'
ROOM='"HEX' ;
SECTION_NUMBE
' (STOP LSO0O0.
C_PATH='/LOG
PATH NAME="' (
PATH='23P"',
ABBREV='LS00
BODY_NAME='L
PART NAME='7

pstxnet.dat

{ Packager-XL ruy
09-May-1995 AT 11
NET_ NAME
'INT5'
'"INT5':
C_SIGNAL='/:LOG]
ROUTE_PRIORITY="'1
MIN LINE WIDTH=']

NODE_NAME U1
' (STOP F00.18P)
01 =¥ 1203 g

NODE_NAME U194
' (STOP F74.20P)
'D'<0>:;

NET NAME

'MINO'

'MIN'<0>:

C_SIGNAL='/:LOG]

More Information

pstchip.dat
FILE TYPE=LIBRARY PARTS;
primitive '74LS00';
pin
'B'<0>:
INPUT _LOAD='(-0.4,0.02)"';
PIN NUMBER=' (13,10,5,2)"';
PIN GROUP='1";

'A'<0>:
INPUT LOAD='(-0.4,0.02)"';
PIN NUMBER=' (12,9,4,1)';

PIN GROUP='1";
'-Y'<0>:
OUTPUT_LOAD=' (8.0,-0.4)';
PIN NUMBER=' (11,8,6,3)"';
end pin;
body
PART NAME='74LS00';
JEDEC TYPE='SOICl4';

You use the transfer (pst) files generated by the Packager program to
transfer information from the schematic to an Allegro design. These files

are:

File

Description

pstxprt.dat

This is a parts list file. It lists each physical package

(created by the packager) in the schematic, along with
its reference designator and device type. For
packages comprised of multiple logic gates, this file
identifies which gate was placed in which section of
the physical package.
This file may also contain some properties attached to
parts in the schematic, such as ROOM='"IF’,

VALUE="4.7K".
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File

Description

pstxnet.dat

This is a netlist file. It uses keywords (net_name,
node_name) to specify the reference designators and
pin numbers associated with each net in the
schematic.

This file may also contain some properties attached to
nets in the schematic, such as ROUTE_PRIORITY,
ECL, and so forth.

pstchip.dat

This is a device definition file. It contains electrical
characteristics (for example, pin direction and
loading), logical-to-physical pin mapping, and voltage
requirements. It defines the number of gates in a
device, including gate and pin swapping information.
This file also contains the name of the package
symbol that represents this device type in the physical
layout (such as JEDEC_TYPE='DIP14_3’,
ALT_SYMBOLS='(T:SOIC14)").

Importing Logic into Allegro from Concept

...;worklib/root/packaged/ ...;worklib/root/physical/

|

pstxprt.dat

pstxnet.dat

pstchip.dat

More Information

master.brd

netrev.Ist

eco.txt

Netrev isthe program that reads the transfer filesinto the Allegro design. It
performs the following operations:

+ Searchesthelibrary for the package symbols specified in the pstchip.dat
file (including al dternate symbols). The Allegro program also searches
thelibrary for any padstacks required by each package symbol. If itis
unable to locate a package symbol, warning messages are generated, but
the program continues. Remember, the variable PSMPATH as defined by
the env file tells the program where your libraries are located.
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When the required package symbol(s) isfound in the library, it is
compared to the device definition file (pstchip.dat). The pinsin the
package symbol must match the pins specified in the device definition
file. Any mismatches will generate error messages.

o Edablishesan “association” between the sch 1 and physical directories.
This association lets you cross-probe between Concept and Allegro tools.

+ Createslogfiles(netrev.Ist and eco.txt) indicating whether the processwas
successful. All errors and warningswill belisted in the netrev.st file.

Importing Logic Data

From Concept:
I Pty File > Export Physical

Package Option
’75' Preserve Optimize (" Repackage Advanced | |

I~ Regenerate Physical Net Names

¥ Update Allegro Board [Netrew]

Updating Alleara Board Option F* Import Logic =[O x]
Input Board File: [masterbrd L odonce | e |
Output Board File: |unp\aced I Impart

—_— Branding: HOL-Concept Cadence

™ Allow Etch Remeval During ECO

Import logic type Place changed component
Place Changed Components: & Alwaps € IFSame © Ne |V & HDL-Concept |Vf-‘ Alviays —‘

" Mever Cancel

Help

i~ Capture
] EEAID

€ If same symbal

= | Entie Expot € Oyenite curenbeonstizints. 6] Erxpoito

’—Elenmnal constrain

" HDL Constraint Manager Enabled Flow options
Bl & Import changes only € Dverwite ourrent constraints
Ok Cancel

[~ Allow etch removal during ECO
™ Ignore FIXED property

From Allegro: import dectoy. | |
File > Import > Logic| |

More Information

Use either of the menus shown to transfer logic data from Concept to
Allegro programs. File transfer from Concept to Allegro can be
accomplished through any of the following methods:

m From the Concept top menu, select File > Export Physical.
m Fromthe Allegro top menu, select File> Import> L ogic.
m Fromthe Project Manager, click Design Sync.

Data that was in Concept programs created prior to version 5.0 must use
the SCALD logic type option, whereas data created in version 5.0 and later
must use the HDL-Concept type.
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Engineering Changes—placement

= Import Logic o] x|
Cadence | Other |
Irnpart

Branding:  HOL-Concept Cadence
 Impaort logic type Flace changed component—— Close I

+ HDL-Concept * Always <€

" Capture i Mewer Cancel |

) SIEEL " If same gymbol

Help |

—HDL Constraint Manager Enabled Flow options

* Import changes only " Owenarite cument constraints
I &llow etch removal during ECO
™ lgnore FIXED property
Impart directary: || J

More Information

With an ongoing design, schematic changes are incorporated (ECO) with
the netrev process, which bringsin the transfer files from the edited
schematics. If the Allegro design has not been placed or routed, the new
transfer files ssimply replace the original Allegro database. If placement has
already occurred, the following function and options apply:

Place Changed Component in Allegro: Determines how placed parts are
treated in the ECO process. When a part in an edited schematic has a
reference designator that matches a placed part in the Allegro layout, parts
are compared to determine if there are any changes. If the part has not
changed, it maintainsits location in the Allegro layout. If the part has
changed, you can select one of the following options:

Always replaces the old part in the Allegro layout with the changed
part from the edited schematic, regardless of the type, value, or
package symbol change (at the same x/y location and rotation asthe
old part).

If Same Symbol replacesthe old part in the Allegro layout with the
changed part from the edited schematic if the package symbol has not
changed (type/va ue change, but same package symbal). If the package
symbol has changed, the old part is removed from the layout, and the
changed part is added to the Allegro database (unplaced).

Never removesthe old part from the layout and adds the changed part
to the Allegro database (unplaced).
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@ Note

Partsin the edited schematic with no matching reference designator
in the Allegro layout are added as unplaced parts. Partsin the
Allegro layout with no matching reference designator in the edited
schematic are deleted.

Importing Electrical Constraints

= Import Logic =10

Cadence | Other I

Impart
Branding: HDL-Concept Cadence

Import logic: type Place changed component——
|7 * HDL-Concept |7(: Alwaps

" Mewer Cancel |

" If same symbol
Help |

" Capture
) GEal

HOL Constraint Manager Enabled Flow options—————————————
4{ £+ Import changes only = Owvenarite cunent constraints

I~ Allow etch remaval during ECO
I~ lanore FIXED property

Import directony: || J
[

More Information

If you wish to import Electrical Constraints defined by the Constraint
Manager, you must first toggle on the Enable import field. When this
option is enabled, you have the choice of one of the following two options:

Import changes only - This option compares the current Constraint
Manager database against the baseline Constraint Manager database
and will only import the constraints that are different in the current
database.

Overwrite current constraints - This option specifiesto read the
current Constraint Manager database and import ALL constraintsin the
current constraint database.

Thereis one constraint file that is used to read in the constraints (with an
optional second file). Thesefiles are as follows:

pstcmdb.dat - Contains definitions of electrical constraintsin the
schematic as defined and created in the Constraint Manager database.
Thisfile must be present in order to import electrical constraints.

pstcmbc.dat - An optional file that defines the electrical constraint
baseline in the schematic data.
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Engineering Changes—Routing

= Import Logic 1 =1 S

Cadence | Other |

Import
Branding: HDL-Concept Cadence

— Import logic type Place changed component——

* HODL-Concept % Always

i Capture i Mever Cancel |

) SIEAL " IF same syrbol
Help |

—HDL Constraint Manager Enabled Flow options
" Import changes ol " Ovenarite current constraints

—————p [ Allow etch remaoval during ECO
I lgnore FIXED property

Impart directarny: || J
[

More Information

If routing has already occurred, you may choose to select the following
option:

m Allow Etch Removal During ECO: Thisfunction automatically
resolves any conflicts between the edited schematic and any existing
connections on the board. These conflicts can be due to wiring changes
in the schematic, aswell as part changes (see previous discussion
regarding the handling of changed parts).

When an existing board connection conflicts with the new schematic data,
itisflagged with a DRC error marker. You can then evaluate each error
marker, and manually edit the connectionsin question in order to resolve
the problems.

Rather than editing the conflicting connections manually, you can select an
automatic edit process to resolve the problems. In this case, the Allegro
tool will remove any wiring segments that do not match the edited
schematic (shorted signals at component pins). Once the connection at the
shorted pin is broken, all dangling wire segments are eliminated.

When completed, the Allegro layout will be free of all conflicting wiring.
You are left with unrouted connections, which represent the schematic
changes. You can then route these missing connections manually or
automatically.

All part and connectivity changes made to the Allegro layout during the
ECO process are documented in areport (eco.txt).
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Schematic-Driven Layout

Packager-XL capabilities include:

¢ Component definition properties

¢ Component instance properties

¢ Schematic instance properties

¢ Pin instance properties

¢ Net properties (compiler input buffer limit of 255 characters)
¢ Electrical rules

You can use the
Attributes command
to add part and net
properties to the
schematic.

Logical World Physical World

More Information

It is possible to use the schematic to communicate your physical layout
requirements. You can use properties attached to nets and partsin the
schematic to affect component placement and signal routing.

Component Definition Properties are usually contained in the chips_prt
or PPT files. These properties carry information about the type of physical
package required (such as JEDEC _TYPE, ALT_SYMBOLS,
PINCOUNT). You can also assign these properties to parts right in the
schematic (to specify physical part requirements for the Packager).
Schematic values for these properties will override values found in library
files.

Use Comp_Name or Comp_Name_Suffix propertiesto control type names
for new physical parts. These new physical parts (types) are shown in the
pstxprt.dat and pstchip.dat files.

Component I nstance Properties are propertiesrelated to the actual layout
process (for example, ROOM, TERMINATOR_PACK,
NO_PIN_ESCAPE, NO_MOVE, FIX_ALL, COMPONENT_WEIGHT).
These properties appear in the pstxprt.dat file for passage to the Allegro
tool. Use the COMP_INST_PRORP directive (pxl.cmd file) to specify
component instance properties that are included in the pstxprt.dat file.

Schematic I nstance Properties control the packaging of functions (gates).
Pin I nstance Properties address signal routing requirements.

Electrical Rules address signal integrity requirements created by the
Constraint Manager.
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Net Properties control signal routing and analysis (such as line sizes and
clearances, layer restrictions, high speed, priority, length requirements and
crosstalk thresholds). These properties appear in the pstxnet.dat file for
passage to the Allegro tool.

Capture-integrated Logic Design with Physical Layout

(1) = 2
Capture Alnnotate/Netlist
— .
p— —g-j_
] ]
F| Import I_
\\ L?'g\lc /7
Export A3y
Logic N

(4) )

Allegro ﬁ S

More Information

The diagram illustrates the front-to-back integration between Capture and
Allegro tools.

Capture Front End

Capture: It isnot required that the Capture schematic reside in the
same directory as the Allegro design. However, it isrecommended that
the two be kept together.

Annotate: The Annotate program converts the logic devicesinto
physical packages, assigning areference designator and physical pin
numbers to each symbol in the schematic.

Allegro Netlister: The Allegro Netlister creates the transfer files used
by Allegro. By default, these files are created in a directory named
allegro.

Allegro

Import Logic: After this step has been completed, the design contains
connection information.

Allegro: Places, routes, pin and gate swaps for optimum routing
results; generates manufacturing output.
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Export Logic: This program generates backannotation files that the
Capture tool uses to update the schematic.

Capture-Side Interface with Allegro

PXLlite.ocx Contains dialog boxes used for
exporting to and importing from Allegro

Capture -
Netlisting

Design
Database

|

Reads Capture data to
generate PST*.DAT files

!

PST*.DAT
netlist
files

Allegro
board file
<DESIGN>.BRD

Graphical User
Interface (GUI)

Backannotation

| I N
*VIEW.DAT I
files

Backannotation

Create Netlist
Capture

<DESIGN>.SWP

D PXLIlite provided process

D Output file
L - . Generate design
|:| Existing utility, used in the A e b e
Concept-Allegro flow board and schematic

More Information

The Allegro Netlister (PXLIite) reads the Capture database and creates the
same format pst files as the Concept Packager XL routine. Therefore, the
same program (netrev) can be used by Allegro to read in either a Capture
schematic or a Concept schematic.

For Backannotation, the same Allegro program (genfeed) is used to create
the Allegro output files. These files are then read by Capture and used to
update the schematic to reflect any changes made to the design by Allegro
(pin and gate swapping, reference designator changing and so on).
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Capture-Allegro Logic Import

Create Netlist

From Capture:
Tools > Create Netlist

Mlero | EDIF 200 INF | Layout | PSpics | SPICE | Verleg | YHDL | Other |

¥ Create Allegro Metlist Setup ..

~ Dption:
Nt Files Direetory. | = U SERT\ALLEGROVPROJECT2 |
™ View Dutput

¥ Create or Update Allegro Board [Netrev]
~Dplion = Impoit Logic =100 x|

IE uger] vallegrohproject2imaster. brd

Input Board Fie: Cadence | Other |

OupaBoadFie  |orPeed gl
Branding: HDL-Concept Cadence

™ Allow Etch Remaval During ECO

Impart logic twpe Flace changed component
Place Changed Components:  Always O IfSame € " HOL-Concept & Always

Board Lanunching Option  Never

Cancel

Help

& Lapiure

' Open Board in Allegro ) sl £ IF same symbol

" Open Board in SPECCTAADuest

£ Open Baard in AP0 HDL Constraint Manager Enabled Flow options
ol €& ot chianges ol £ et cOrent Garsaiits
one

™ &llow etch removal duing ECO

_— ™ lgnore FIXED property

From Allegro:
File > Import > Logic Import diecta: [ =l

I

More Information

After you have annotated your schematics, you must use the Allegro
Netlister to create the input filesfor Allegro. Use the Tools > Create
Netlist option from the Project menu in Capture or the Allegro tab to create
thethree“pst” files. These are the samethree files (pstchip.dat, pstxnet.dat,
pstxprt.dat) created and used in the Concept-to-Allegro transfer process.

At the same time you are creating the Allegro interface files, you can aso
“push” these filesinto Allegro by using the Create or Update Allegro
Board (netrev) option. Thisoption will run the Allegro netrev program that
will read the interface files and create anew Allegro design or update an
existing Allegro one.

If you do not want to run the netrev program from the Allegro Netlister
inside Capture, you can import the interface files from within Allegro. Use
the File> Import > L ogic command from the top menu in Allegro and
choose the Capture option. Use the Import From field to point to the three
interface files created by the Capture-Allegro Netlister program.
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Third-Party Logic Import

External Front End <

l From Allegro:

netlist.txt File > Import > Logic

—
|

Allegro _
__| device.txt
/// __________ -

netin.log ‘ l
T netin.brd
L _

More Information

If you have not used the Concept or Capture front-end tools to generate the
schematic, you must use a netlist and devicefiles.

The netlist contains the part and connectivity data. Devicefiles arelibrary
files that describe the parts in the netlist (one device file per device type).
Thenetlist isread into an Allegro design using the Netin process. A log file
(netin.log) lists any errors found in the netlist or device files.

You can also generate a backannotation file to return data back to the third-
party system.

The Allegro tool looks at the DEVPATH environment variableto locate the
device files required during the Netin process. Device fileswill be covered
shortly.
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Netlist Format

(NETLIST)
(Wed Dec 25 12:25:53 1996)
$PACKAGES
CAP400 ! 'CAP-22UF’ | '022UF’ ; C21 C22 C23 C24 C25,
C26 C27 C28

parts list CONN140 ! 'CONN140’; J1

section. —— CRYSTAL!'0SC'; Y1
DIP24_4!'MEMORY’ ; U15
SMDCAP ! 'CAP-.01UF' | '01UF’ ; C1 C2 C3 C4 C5 CB8,
C7 C8C9 C10 C11 C12 C13 C14 C15 C16 C17 C18 C19,
C20
SMDCAP ! 'CAP-1UF’ ! 1UF ; C29 C30 C31 C32 C33
SMDRES ! 'PRESO’ ! 10 ; R1
SOIC16 ! '74F153’ ; U10 U1l U12 U13

(optional) ——— $A_ PROPERTIES

ROOM BUFFER; U10 U11 line continuation
ROOM ONE; C8 C9R1 character (comma)
SNETS
o Al ;J1.2 U13.10 U12.10 U11.18 U10.10
pin/signal A2 ;J1.3U13.6 U12.9 U11.5 U10.9
section A3;J1.4U11.10 U12.8 U13.5 U10.8
$END

More Information

The netlist contains two main sections. Thefirst isthe PACKAGES
section. Theline SPACK AGES starts this section, which isbasically a parts
list. Each reference designator in the design MUST be identified here. See
the Help files for the exact syntax of this section.

The second area of the netlist isthe NETS section. The line $NETS starts
this section, which contains all the netsin the design and the pin
connections for those nets. See the Help files for the exact syntax of this
section.

If you wish to add propertiesin your netlist, use the $A_PROPERTIES
section. If you want to add component or part level properties, then the line
$A_PROPERTIES should appear after al the parts have been defined in
the $PACKAGES section. If you want to add net or signal level properties,
then the line $A_PROPERTIES should appear after al the nets have been
defined in the SNETS section.

You use the $SCHEDULE section to define specific pin order connection.
It must appear after the SNETS section. An example of a schedule section
to describe a“T” connection is shown below.

B — @ —@
$SCHEDULE

@ CLK;U11U21U31; U21U4.1
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General Rules for Netlists

Field name length | Acceptable characters
package name 27 Ato z, 0to 9, dash (-) and underscore
Q

device type 30 All except ! and '
function designator 30 All except ! and '
reference designator 30 |Allexcept!and'’

pin number 30 All except ! and '

pin name 30 |Allexcept!and'’

net name 30 All except ! and '
property value 30 All except ! and '
tolerance 30 All except ! and '

user part number 30 |Allexcept!and'’

More Information

The table shows the maximum field width and allowabl e characters for
each datafield in an Allegro netlist.

Other rules to remember:
m Datafiddsare not case-sengtive.

m Each datarecord must have no more than 78 characterson aline.
Extend records by adding acomma after the last instancein aline. The
comma acts as a continuation mark.

m You can include commentsin parentheses; they are ignored by the
Netin process. (Do not include commentsinside adatafield.)
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Device Files

filename = 7400.txt

(Netlist contains device type 7400)

PACKAGE DIP14 3 .

CLASSIC SlotGl —%

PINCOUNT 14

PINORDER 7400 A B -Y ~ Slot G4
PINUSE 7400 IN IN OUT t

PINSWAP 7400 A B

FUNCTION G17400 1 2 3

FUNCTION G27400 4 5 6 Slot G2

FUNCTION G37400 9 108

FUNCTION G4 740012 13 11 - Slot G3
POWER +5V; 14

GROUND GND; 7
END
\\ Things to remember:

Device file names must be lowercase, with a .txt extension.
Contents of device files are not case sensitive.
Use parentheses for comments.

Summary

A device file must exist for each different part type used in the netlist. The
devicefile disk file name must be the part type asit appearsin the netlist,
with the extension .txt. The path used for locating the device files will be
determined by the Allegro environmental variable DEVPATH, whichis
defined in the env file. See the Help files for the exact syntax of the device
files.

More Information

You must use devicefilesif you import third-party netlist datainto the
Allegro software. Cadence Concept and Capture schematic tools provide
electrical component descriptions along with connectivity data. Third-party
netlists do not contain electrical component descriptions and therefore
necessitate the use of device files. Similar to symbol files, which provide
physical component descriptions, device files provide electrical
descriptions. Where physical descriptions include pin spacing, body size
and padstack information, electrical descriptions define input and output
pins, power pins, and gate assignments.

Things to remember when creating device files:

Device file names must be lowercase, with a.txt extension.
Contents of devicefilesare not case-sensitive.

Use parentheses to enclose comments.

The only mandatory linein adevicefileis:
PINCOUNT

www.cadtgraiizeem EMail:cadserv21@iiatmeRCearayout System 6-17
The document is for study only,if tort to your rights,please inform us,we will delete


www.cadfamily.com
www.cadfamily.com

Importing Logic Information into Allegro Lesson 6

Package Properties in Device Files

Syntax:
PACKAGEPROP <property_type> <property_value>

For example:

PACKAGEPROP alt_symbols '(T:soic14;B:soic14_pe)'
PACKAGEPROP terminator_pack
PACKAGEPROP value 500hm

More Information

If you wish to have properties associated with a device, use the
PACKAGEPROP command in the devicefile. The syntax is the keyword
PACKAGEPROR , followed by the property name and then followed by the
value of the property. The following are common examples:

alt_symbols defines alternate package symbols that you can substitute
for the primary package symbol during manual placement.

terminator_pack is used by the terminator assignment program to
match the correct terminator with the appropriate ECL net. No
additional valueis needed. When this PACKAGEPROP appears, it
flags the ECL scheduler that the device is aterminator.

valueis used by the terminator assignment program to create a match
between an ECL net and an appropriate termination package. (The ECL
net must have aLOAD_TERM_VALUE property.)
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Loading a Third-Party Netlist

—_— I Append device file log

= Import Logic o] x]

Cadence  Other |

Import Other

Impart netlist
& Cloze

——— [ Suntax check only Canicel

[ Superzede all logical data

T

Help

I~ Allow etch removal duing ECO
L——— [ lgnore FIXED property

More Information

You cannot create a board by transferring design logic to Allegro software.
Rather, you update an existing board displayed in the Allegro tool.

1.

o~ DN

Before loading the design logic, set up the cross section and the board
outlinefirst.

Select File > Save (or File> Save As, where appropriate).
Select File> Import > Logic.
In the Logic Type section, select Third Party.

Enter or browse for the netlist filename.txt in the Import netlist field.
(The file name shown in theillustration is an example.)

If the netlist is not in the Allegro working directory, specify acomplete
path.

Determine which (if any) third-party operating parametersto use (these
are located in the Other folder tab):

Syntax Check Only

Supersede All Logical Data

Append Device File Log

Allow etch removal during ECO

Ignore FIXED property

If you wish to save the settings applied in the dialog box, click Apply.
Click OK.

www.cadtgraiizeem EMail:cadserv21@iiatmeRCearayout System 6-19
The document is for study only,if tort to your rights,please inform us,we will delete


www.cadfamily.com
www.cadfamily.com

Importing Logic Information into Allegro Lesson 6

Thetool uses the information from the Import Logic section to read and
compile the netlist and generate the netin.log file.

Netin Checking

Netlist Device File

(Netlist) (Netlist contains device type 7400)
$PACKAGES PACKAGE DIP14_3
1 7400 ; U1 U2 CLASSIC
! 54als244 ; u3 u4 us PINCOUNT 14

PINORDER 7400 A B -Y
$NETS H PINUSE  7400IN IN OUT
clock ; ul.1u2.20 PINSWAP 7400 A B
enable; u3.1 u5.19 FUNCTIONG17400 1 2 3
signall; u4.3 u5.6 FUNCTION G2 7400 4 5 6
signal3; u4.5u2.9 FUNCTION G3 7400 9 108

FUNCTION G4 7400 12 13 11
$END ] POWER +5V; 14

GROUND GND; 7

END

More Information

Aside from checking the syntax of the netlist and devicefiles, the Netin
process checks the following:

m netlist content: Reference designatorsin $NETS section must bein
$PACKAGES.

m devicefile content: Compares physical pin numbersin function,
power/ground, and NC statements against the pincount statement.

m netlist to devicefile: Comparesreference designator pin numbersinthe
netlist against pin counts for associated device types. In the above
example, the following error message would be generated:

pin number U1.20 not in device file for 74f00.txt ... pin ignored.
m Also compares power, ground and NC statements against the netlist.

The pinsin the package symbol must match the pins you specify in the
device file. Any mismatches will generate error messages.
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Guidelines for Importing Logical Data

¢ To import, choose File > Import > Logic.

¢ Browse to the location of your Allegro netlist file; if your netlist
does not have a .txt extension, set the Files of Type to All
Files (*.*)

# Allegro reads and compiles the netlist and also updates the
current board file (.brd) from the third-party format netlist.

¢ Be sure to set up device and net properties completely in the
schematic environment so you can generate an Allegro-
compatible netlist.

¢ Property names are case-sensitive. All Allegro property
names attached to parts and nets in Capture or Capture CIS
should be in upper case letters.

More Information

These are good guidelines to follow when importing a schematic netlist

into Allegro.
Labs
¢ Lab: Concept to Allegro
m Start the Project Manager.
m Open the master.brd design.
m Export schematic information from Concept to Allegro.
m Save the new .brd design containing both physical and netlist
information.
¢ Lab: Capture to Allegro
m Open the master.brd design.
m Set up the logic import from Capture in the project2 directory.
= Import logic and save the new .brd design containing both physical and
netlist information.
¢ Lab: Importing a Third-Party Netlist
m Open the master.brd design.
m Set up the logic import for a third-party .txt file in the project3
directory and device files in the devices directory.
m Import logic and save the new .brd design containing both physical and
More Information
The following labs will allow you to:

m Familiarize yoursalf with the process required to import a Concept
schematic into Allegro. You should only perform thislab if you do not
plan to perform either the Capture to Allegro lab or the Third-party to
Allegro lab.
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m Familiarize yoursalf with the process required to import a Capture
schematic into Allegro. You should only perform thislab if you have
NOT performed the Concept to Allegro lab and you do not plan to
perform the Third-party to Allegro lab.

m Familiarize yoursalf with the process required to import a Third-party
netlist into Allegro. You should only perform thislab if you have NOT
performed either the Concept to Allegro lab or the Capture to Allegro
lab.

5 Note

Do only one of the following labs. Do not perform all three labs.
Perform the lab that most closely represents your design philosophy
at work.
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Lab 6-1: Concept to Allegro
Objective: Learn how to read a schematic database from Concept into an
Allegro design file.

Library preparation work has already been completed for you. You are now
ready to begin the layout process. The first stepisto read alogical
(schematic) database into a master design file (mechanical template).

Cadence has integrated schematic capture systems for use with Allegro
software. Thislab shows you how to use the Project Manager and work
with data from the Concept tool.

Starting the Project Manager

A project configuration has been set up for you that defines schematic file
libraries, and layout files associated with your project. Use one of the
following methods to start the Project Manager on your platform.

Windows
1. Choose Sart > Programs > Cadence PSD 14.2 > Project Manager.
The Project Manager Product Choices window may appear.

2. If the Product Choices window appears, click the box labeled Use As
Default, select PCB Design Sudio, and click OK.

The Project Manager form opens.

UNIX

1. InaUNIX shell window, enter the following command:
projmgr

2. |If the Product Choices window appears, click the box labeled Use As
Default, select PCB Design Studio and click OK.

The Project Manager form opens.

Opening the Project

Before the schematics were created, a project configuration was created
that defined schematic and library paths and established a directory for the
layout portion of the project in which you will be working. This directory,
called physical, is situated in your classroom directory structure asfollows:
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..<course inst dir>

LaIIegro/

Lprojectlli projectl.cpm

Lworklib/

Lroot/
Lphys‘icall

master.brd
placed.brd
routed.brd

1. Click the Open Project button in the middle of the form.

When you click Open in the Project Manager form, afile browser
window appears.

2. Navigate to the projectl directory. Select projectl.com, then click
Open.

The Project Manager form changes and other large buttons appear.

www.caéifamily.com EMail:cadserv21@4lteeRiCadrayout System May 27, 2002
The document is for study only,if tort to your rights,please inform us,we will delete


www.cadfamily.com
www.cadfamily.com

Lesson 6

! Floor
Planner

Importing Logic Information into Allegro

The Concept tool starts and a schematic appears. You will export data
from this schematic into your layout, but first take alook at the

schematic.

DO NOT alter or make changes to the schematic.

2. Usethe Zoom In and Zoom Out icons to explore the schematic pages.

VA
@ =

o —-ay

There are two pages to this schematic. You can use this group of icons
aswell asthe previous page and next page icons to see the pages.
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Synchronizing the Schematic Logic with the Physical
Board

1. Select File> Export Physical from the Concept main menu.
The Export Physical form appears.
2. Set the optionsin the Export Physical dialog box to match the figure.

i Export Physical - project].cpm |

¥ Package Design

Package Option
’VF Preserve ' Optimize " Fepackage Advanced |

[T Regenerate Physical Met Mames

¥ Update &llegra Board [Metrey]

— pdating Allegro Board Optian

Input Board File: II'I'I-EIStEf-t'T'I| | Erowse... I
Dutput Board File: Iunplaced Browse... |

[ Allow Etch Removal During ECO

Place Changed Components: & always O i Same O Mewver

— Electrizal conztraintz

™| Enatle Export. ) Huvemnite cument constraints. &) Export changes anly

¥ Backfinnotate Schematic

k. Cancel Help

3. If theInput Board File does not display master.brd, click Browse next
to the Input Board Filefield. In the Select Input Board File dialog box,
select master.brd and click OK. Thisfillsin the Input Board File field.

4. Inthefield labeled Output Board File, enter the following board name:
unplaced.brd
Thiswill be the resulting file after reading in the schematic data.

5. Click OK.

The schematic datais read into the master.brd file. The design is then
written out as unplaced.brd. A message appears, asking if you want to
check the results.

6. Click Yesto view the results.
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The Progress dialog box appears. In this dialog box, you can scroll to
view areport for the entire packaging and netlisting process. Also,
from thisdialog box, you can click View Results and access many other
reports.

7. Closethe Progress dialog box when you are finished viewing the
report.

8. Select File > Exit to close Concept
9. Start Allegro.

Allegro opens the unplaced.brd design. This design looks exactly like
the master.brd file you created in the previous |esson, except this one
now haslogical datain it and is ready for further processing and
placement.

10. If the SigNoise Errors/Warning window appears, click Close to close
this window.

11. At this point you can either exit from the Allegro program by choosing
File > Exit, or you can leave the design open, ready to begin the next
set of lab exercises.

12. End the Project Manager by selecting File > Exit from the Project
Manager main window.

(j Note

When you exit from the Allegro program, files are saved that record
your current working directory settings, as well as configuration
settings and the last file you were working on. If you exit from the
program at this point in the lab, you will find that when you restart
Allegro it will automatically open the unplaced.brd filein the
<course inst dir>/allegro/projectl/worklib/root/physical directory.

@ End of Lab
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Lab 6-2: Capture to Allegro

Objective: Learn how to read a Capture schematic into an Allegro design
file.

1. If Allegroisnot currently running, start the Allegro tool.

2. Open the master.brd design (if is not already open) from within the
project2 directory, as shown below:

..... <course inst dir>

allegro/

play/ solutions/ project2/

master.brd

3. Choose File> Import > Logic.
The Import Logic menu appears.

4. IntheLogic Type section, click Capture.

5. IntheImport From field, navigate to the project2 directory.
Your Import Logic dialog box should look this:
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P Importlogie M=K
Cadence | Other I
| rport
Branding: HDL-Concept Cadence
— Import logic type———— [~ Place changed component—— ol
" HDL-Concept * flwaps
{* Capture = Mewver Cancel |
) STl £ If zame symbol
Help |
—HODL Congtraint b anager Enabled Flow options
= [mporh clharmes ol {1 Mvenqnite cUment camstnaitts
[ Allow etch removal during ECO
[ lgnore FIED property
|mpart directon; IE:"suser'I hallegrohproject?
|
6. Click Import Cadence.
The Capture schematic is checked and imported. If there are errors or
warnings, the netrev.Ist file automatically displaysin areport window
when the importing is done. If netrev.Ist does not appear, select File >
Viewlog to open thisfile.
7. Closethelog file window.
Next you will save thisdesign in the project2 directory.
8. ChooseFile > Save As.
A file browser window opens.
9. IntheFile Namefield, enter:
unplaced.brd
10. Click Saveto save the unplaced.brd file in the project2 directory.
The Capture schematic data has been combined with the master design
file (mechanical template) to create a new Allegro design file called
unplaced.brd. Use this design file to proceed to the next layout phase.
11. At thispoint you can either exit from the Allegro program by selecting
File > Exit, or you can leave this design open, ready to begin lab
exercises for the next lesson.
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@ Note

When you exit from the Allegro program, files are saved that record
your current working directory settings as well as configuration
settings and the last file you were working on. If you exit from
Allegro at this point in the lab, when you restart Allegro it will
automatically open the unplaced.brd file in the <course inst dir>/
allegro/project2 directory. Thisis what you want for the next |ab.

@ End of Lab
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Lab 6-3: Importing a Third-Party Netlist

Objective: Learn how to read a third-party schematic database into an
Allegro design file.

Opening the master.brd File
1. If Allegroisnot currently running, start the Allegro tool.

2. Open the master.brd design (if is not already open) from the project3
directory, as shown below:

oeen T

Laoak jr: I'a project3 j - EF v
1 devices
mazter. brd
unplaced.brd
File: marme: |master.|:uru:| Open I
Filez aof type: ILa_l,lnut hame [*.brd) j Cancel |
Help |
¥ Change Directary ﬂlﬁl

3. ChooseFile>Import > Logic.
The Import Logic menu appears.
4. Select the Other folder tab.
5. Inthelmport Netlist field, enter:
3rdparty.txt
6. Click Import Other.
The third-party netlist datais checked and imported.
7. Toview thelog file that was created, choose File > Viewlog.

A log file window appears.You may find some gate assignment
warnings. These assignments will be taken care of during placement.

8. Scroall thelog fileto view it further.
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10.

12.

13.

Click Closeto close the log file window.

The third-party netlist data has been combined with the master design
file (mechanical template) to create a new Allegro design.

Next you will save thisdesign in the project3 directory.
Choose File> Save As.
A file browser window opens.

. Inthe File Namefield, enter:

unplaced.brd
Click Saveto save the unplaced.brd file in the project3 directory.

The third-party schematic data has been combined with the master
design file (mechanical template) to create a new Allegro design file
called unplaced.brd. Use this design file to proceed to the next layout
phase.

At this point you can either exit from the Allegro program by selecting
File > Exit, or you can leave this design open, ready to begin the next
lab exercises.

(j Note

When you exit from the Allegro program, files are saved that record
your current working directory settings as well as configuration
settings and the last file you were working on. If you exit from
Allegro at this point in the lab, when you restart Allegro it will
automatically open the unplaced.brd filein the <course inst dir>/
allegro/project3 directory. Thisis what you want for the next lab.

@ End of Lab

www.caéifzmily.com EMail:cadserv21@itmeeRioedrayout System May 27, 2002
The document is for study only,if tort to your rights,please inform us,we will delete


www.cadfamily.com
www.cadfamily.com

Lesson 7: Setting Design Constraints

Learning Objectives

¢ Assign standard design rules.
¢ Assign extended design rules for spacing.
¢ Assign extended design rules for physical dimensions.

& Attach, change, and delete properties of components and
nets.

Summary

In this section you will learn about setting your design rules. Design rules
are known as Constraintsin Allegro and are the rules that must be followed
while routing your design. Typica constraints are the line width to be used
during routing, line-to-line spacing, line-to-pad spacing, and so on.
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Define board
mechanical Load logic data
stackup
YOU ARE 1
HERE
Arrange/place
components
Manufacturing /

Design Layout Process

outputs

check plots
aperture files
Gerber data
NC drill data '”tg[]?gg;’;gnd
i:!sizc;eb?;s route signals

drawings
fabrications

drawings
reports Generate | Define Power/ I Gloss/auto
Autorename manufacturing GND planes cleanup for
backannotation output manufacturing

More Information

Thisdesign flow isused throughout the entire course. Each box in thisflow
represents a common step in the design of a printed circuit board. As
indicated in the design flow, the Set/check CBD (Correct By Design) rules
and constraints step will now be discussed.
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Introduction to Design Rules

There are four types of design rules:

¢ Spacing Rule Set: Clearances between lines, pads, vias, and
copper areas (shapes)

¢ Physical Rule Set: Line width and layer restrictions

¢ Design Constraints: Package checks, soldermask checks and
negative plane island checks

¢ Electrical Constraint Sets: Performance characteristics (crosstalk
and propagation delay). Not available in PCB Studio.
There are two levels of detail for design rules:

¢ Standard rules: Describe the majority of nets in a design. These
global rules are applied to all nets (all nets are created equal).

¢ Extended rules: Are performance related, and are assigned on a
net-by-net basis. Some rules not applicable in PCB Studio.

m Timing and speed considerations (net length and propagation delay)
m Noise and distortion concerns (crosstalk, reflection, impedence).

More Information

The Allegro tool has a set of predefined rules, such as Line-to-Pin Spacing,
or Minimum Line Width. You can define values for each rule within the
context of arule set. A rule set isagroup of rulesthat have been bundled
together to make value assignments easier for the user.

Thisrule ‘bundling’ is based upon the type of rule set.

m Spacing Rule Set - congtraints govern the spacing between objectson
different nets (for example, line-to-thru-pin spacing).

m Physical Rule Set - constraints govern physical construction of anet
(for example, minimum line width and alowed etch layers).

m Design Constraints - setting or unsetting of package DRC checking;
Negative Plane Idands constraints; Soldermask constraints.

m Electrical Constraint Sets- congraints govern eectrica behavior
and performance of an entire net (for example, maximum propagation
delay). This congtraint set is not available in the Studio product.
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Setting up Design Rules

Setup > Constraints Or \i

= Constiaints System Master  [9[=l B3

Standard design rules:

Lesson 7

On-line DRC: & DI’E  Dff
Set standard valuss. . |
= Default Yalues Form 1 =] Extended design rules:
Line ToLine | I [y “Spacinguisst by
Line To Pad: |5 MIL et values I
Pad To Pad IEMIL
Line: Width: I5 MIL Aszsignment table
T Wora ! > Attach property, nets..
Default Via: /14 ‘ i~ Physical (lines/vias] le set
| 0K I Cancel | Feset | Help | Set values
| o Agsighment table..
Attach property, nets.

Dresign constraints. I

Help
[

More Information

To set your design rules, use the Setup > Constraints command from the
top menu, or select the Constraint icon. The Default Values Form, which
istheinitial form opened, iswhere you set the Standard Rules. You can
access and create Extended Rules by selecting the M or e button from the
Default Values Form.

Standard (default) Design Rules

= Default Values Form =]k
Lire To Line: IS MIL

Line Ta Pad: IB MIL

Pad To Pad: IB MIL

Line ‘width: IB HIL

...... M.a[.é:........,l
Default Via: 41
| k. I Cancel | Reset | Help |
| 4

More Information

In the Default Values Form, you can define
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m LinetoLine Spacing definesthe clearance between two routing lines
(edge-to-edge clearance or air gap).

m Lineto Pad Spacing definesthe clearance between arouting line and
apad. Inthiscase, apad represents both acomponent pin and arouting
via (edge-to-edge clearance or air gap).

m Pad to Pad Spacing defines the clearance between any two pads. In
this case, a pad represents both a component pin and arouting via
(edge-to-edge clearance or air gap).

m LineWidth defines how wide arouting line should be.

m Default Via defines which padstack should be used when aviaisused
inthe design.

Lab
¢ Lab: Standard Design Rules
m Learn how to set up standard (default) constraints.
m Define basic constraints:
e Line to line
e Line to pad
e Pad to pad
e Line width
e Default via
More Information
The following labs will allow you to familiarize yourself with the process
and steps required to set the Standard or Default design rules in your
design.
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Lab 7-1: Standard Design Rules

Objective: Learn how to define abasic set of constraintsin your design. In
this lab, you define standard rules for al netsin the design.

Defining Basic Constraints
1. If youdon't already have the Allegro tool running, start Allegro.

2. Choose File > Open and open the unplaced.brd design file you saved
previoudly if it is not currently open.

3. Choose Setup > Constraints from the top menu.
The Default Values Form appears.
4. Complete the form to match the following figure:

= Default ¥alues Form =] B
Line Ta Line: |5 MIL
Line Ta Pad: |5 MIL
Pad To Pad: |5 MIL
Lirie 'width: |5 MIL
Mare,..
4"
Default Via: [l
Cancel Rezet Help
| Z

5. Click OK to exit from the Default VValues Form.

The Default Values form closes. If changes have been made, design
rule checking (DRC) is automatically invoked.

You just defined your standard rules for this design. For line-to-line,
line-to-pad, and pad-to-pad you will be using 5-mil spacing. Also you
defined the line width of 5 milsthat is going to be used for al nets, and
on al etch layers.

These standard rules will now be referred to asthe DEFAULT rule set.
Unless otherwise specified, all netswill use these rules for routing.

6. Continue by choosing File> Save As.
A browser form appears.
7. Rename this drawing by entering the following in the File Name field:

constraints
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8. Click Saveto save the constraints.brd file.
The constraints.brd file is saved to disk.

Note

DO NOT exit from Allegro. The next lab will continue from this
point.

@ End of Lab
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Extended Design Rules

= Constiaints System Master 9=l B3

Step 2: Create arule set.

Step 1: Create a "net (Why are they special?)

class." (WhICh nets are Standard design rules:
special?) Orvline DRE: Clin 0

Set standard walues.. |

Extended design rules:

— Spacing le set

Set values... <+

Azzignment table. ..

—I> Attach property, nets.

A

i~ Physical (lines/viag] e set

Set values... |

Assignment table. . Step 3: Apply rule set to
Attach property, nets.. net class.

Design constraints... |

[

More Information

As your designs become more complex, you will need to specify which
netsrequire special consideration, and differentiate their requirementsfrom
the default rules. To do this, you select the M or e button in the Default
Values Form, which will display the Constraints System Master form.

Thefirst step isto identify which net(s) is special or different from the
default rules. Thisis done with the Attach Property, Nets button in the
Spacing or Physical Rule Set section (depending upon the type of
constraints you need to define).

Once you have identified which net(s) is special, the next step is to specify
why or how they are different. Thisis done with the Set Values button in
the Spacing or Physical Rule Set section (depending upon the type of
constraints you need to define).

The final step isto apply the new rule set created in step two to the net(s)
you identified in step one. Thisis accomplished with the Assignment
Table button.
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Spacing Rule Set—Step 1

r [
P® Constraints System Master B[S E3 + Edit Property =[0jx]
Standard design rules:  Table of Contents Delete Property Value
Onvline DRLC: & On 0O
Available Properties r MET_SPACING_TYPE clock
Set standard values: I

Extended design rules: SAME_NET

Spacinguleset————————

Set values..

Agzsignment table...

g

—_—
S S— T Y T T
Iy ~Design Object Find Filter
Set values. || _anon | anoe_| Hep |
\ [ Gowps [ Shopes Reset | dppy | Shons |
s\signment table | F oo v 2
AttaAﬂ property, nets... I | Symbols | Giie Segs
A
J= Functions [5 OfierGegs
Dissia constraints || & nes I Fiees
\ Heb I~ Biris = DEEermors
| | | ias =) Test
\ I Clires ™ Fatsnests
™| Lines: T RatTs
| Fidbyame
Met | [Mame =
|5 [l Mare... |

More Information

If your extended design rules require a different spacing requirement for
special nets, the Attach Property, Nets option in the Spacing Rule Set
section lets you attach a property that identifies these nets.

Use the Find Filter to specify the net(s) involved, and select the
NET_SPACING_TY PE property from the Edit Property form. The value
you assign to the NET_SPACING_TY PE property is then applied to the
selected nets. Apply avalue that represents a group or class of netsthat is
meaningful (such as clock, data, address, critical, high speed, ecl and so
on).

By attaching the NET_SPACING_TY PE property, you identify which
net(s) require special consideration.
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Spacing Rule Set—Step 2

P> Spacing Aule Set  Etch Spacing  Values
R S Constraint Set Nam TN
Orline DRC:  On O Of @ Subclass: ALLETCH -
Set standard values —_— s oy | Dk [ —m
Extended design ules: Spacing
e S— Fin To Fin 10 MIL
e _ Line TaPin flomc
St e ] ” Line To Line: W
Via To Fin fiome
Assignment kable... Via To Smd Pire W
Altach property, nets gy W
Via To Line: fomc
~Physical [ines Avias) rule e —— ErT—
Set vales. Shape To Via fiome
Shape To Line: foMc |
Aissignment table, Shape To Shape: fromc
Attach property. nets... Same Net DRLC: 0ff -
esign conslraints [ ok | cacel | Resat | Help
_ 7
=

More Information

Now that you have identified which net(s) require special consideration,
use the Set Values command to create the corresponding rule set that
defines those requirements.

m  Section A: Typein the name of the spacing rule set you want to create
(be descriptive), and click Add. In this section you can also delete or
copy rule sets. The maximum length is 31 characters. All specid
charactersare allowed except ! @ ?*. Be careful using the asterisk
(interprets* asawildcard).

m  Section B: Specify theline, pin, via, and shape spacing values as
required, by typing their valuesin thefield to the right of each element
pair.

The Same Net DRC: On or Off option checks spacing constraints between
connect lines having the same net name.
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Spacing Rule set—Setting Rules by Layer

Click here ...
... for these options

= Spacing Rule Set Etch Spacing Yalues J [=] B3
Coanstraint Set Name:

Subclass:

Add | Copy I Delste |

Spacing

Pini To Pin: 10 MIL

Line To Pin: 10 MIL

Line To Line: 10 MIL ALLETCH ]
Wia To Pin: 10 MIL

Yia To Smd Fin 10 MIL éﬂg

Via ToVia: M VEC

BOTTOM
Via To Line: 10 MIL

Shape To Pir: 10 MIL
Shape To'ia: 10 MIL

Shape To Line: 10 MIL
Shape To Shape: 10 MIL
Same Net DRC: Oft hd
‘ Ok I Cancal | Resst | Help
[ 4

More Information

You can specify the same clearances for al routing layers in the design by
selecting the ALL ETCH valuein the Subclassfield. If you require
different clearances on different routing layers, use the scroll button in the
Subclass field to select a specific layer and enter the required spacing
values. The spacing values you enter apply only to the current layer
selected. The layers available are based upon the current design layer
stackup.

www.cadtgraiizeem EMail:cadserv21@iiatmeRCearayout System 7-11
The document is for study only,if tort to your rights,please inform us,we will delete


www.cadfamily.com
www.cadfamily.com

Setting Design Constraints Lesson 7

Spacing Rule Set—Step 3

= Spacing Rule Set  Assignment Table

Met Spacing Type Properties Met Spacing Constraint Set

Online DRC: @« On € Of CLOCK CLOCK,

Set standard values. CLOCK NO_TYPE 10_MIL_SPACE =
NO_TYFE NO_TYPE [oEFeoct 5]
Extended design rulk
~Spacinguleset———————— ‘ QK I Cancel | Reset Purge | Sart > | Help I
%

Set values... [

.

When a “clock” net routes next to
another “clock” net, the
10_MIL_SPACE rules are used.

i consiaints.
x| Help
I

More Information

Now that you have created a net class and arule set, you must assign the
rule set to the net class using the Assignment Table.

The Assignment Table displays all current net class combinations.
NO_TY PE stands for the default class (see Standard Design Rules). Use
this form to correspond a spacing rule set to a specific combination of net
classes.

In the example shown, there are three table entries. Each entry represents a
unique combination of the default and clock net classes. Thefirst entry
(NO_TYPE to NO_TYPE) means that if two nets belonging to the default
net class are adjacent, then the default spacing rule applies (see Standard
Design Rules).

The second entry (CLOCK to NO_TY PE) represents two adjacent nets,
one belongs to the clock class and the other belongs to the default class. In
this case, the 10_MIL_RULE rule applies because the clock nets are
sensitive to noise (crosstalk).

The third entry (CLOCK to CLOCK) meansthat if two nets belonging to
the clock class are adjacent, then the 10 MIL_RULE rule applies.
(Optionally, you can apply the default spacing, or any other existing
spacing rule set.)

Use the scroll button in the Net Spacing Constraint Set field to select from
alist of existing spacing rule sets.
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Lab

¢ Lab: Extended Design Rules—Spacing
m Create a spacing net group.
m  Define the spacing rules.
m  Set up the assignment table.

More Information

The following lab will allow you to familiarize yourself with the process
required to create extended spacing design rules. You will learn how to
identify the special nets, create new design rules, and apply the new design
rulesto the special nets.
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Lab 7-2: Extended Design Rules—Spacing

Objective: Define design rules for special nets.

You use the Extended Design Rules section when you need to specify
design rules on a net-by-net or layer-by-layer basis. The Extended Design
Rules section is divided into two basic areas:

+ Spacing Rules
¢ Physical (Lines/Vias) Rules.

In thislab, you will use the Spacing Rule Set section of the Constraints
System Master.

Creating a Spacing Net Group

Assume two nets called VCLKA and VCLKC require more clearance than
the default spacing defined in the previous lab.

1. Choose Setup > Constraints from the top menu and click Morein the
Default Values Form.

The Constraints System Master dialog box appears.
2. Inthe Spacing Rule Set section, click Attach property, nets.
3. Click the Find tab to bring the Find Filter to the front.

4. If the Find By Name section is not set to Net, use the Find By Name
drop-down list to set the field to Net.

5. Placethe cursor in the blank Find By Name field, and enter:

vclk*
Find By Mame
INet j INamej
b Ivn::lk“ kare...

When you press the Enter key, the Edit Property form appears. The Edit
Property form displays alist of spacing-related properties that are also
available for attachment.

6. Inthe Edit Property dialog box, click on NET_SPACING_TYPE.
This property now appears to the right of the table.
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7. Intheblank field next to NET_SPACING_TY PE property, enter this
name for the spacing net class:

sync
i Edit Property O] x|
T able of Contents Delete Property Walle
Awailable Froperties [T MET_SPACING_TYPE [sync
MET SPACING T¥PE
SaME_MET
8. Click Apply.
In the Show Properties dialog box, the property
NET_SPACING_TYPE is added to both nets.
! Show Properties M=l E1

File Cloze Help

Net: WCLEC
HET _SPACIHNG_TYPE = SYHC
LOGICAL_PATH = @projectl_lib.root({sch_1):wclko

Het: WCLEA
HET_SFACING TYFE = SYHC
LOGICAL _PATH = @projectl_lib.rooti=ch_1):wclhka

9. Inthe Edit Property form, click OK to exit.
The Show Properties window also closes.

You have just created a special net class called sync. Both the nets
called VCLKA and VCLKC are members of this class. If there were
other nets that required the same special clearance, you would need to
add them to this net class a so.

Defining the Spacing Rules
Now that you have identified the nets that need more clearance, you need
to define how much clearance is required.

1. Inthe SPACING RULE SET section of the Constraints System Master
form, click on Set values.

The Etch Spacing Vaues form appears. At the top of the form isthe
Constraint Set Name field (set to DEFAULT).
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The form currently displays the spacing rules for the default rule set
(defined in the previous lab). All nets that do not have an assigned
NET_SPACING_TY PE property belong to this rule set by default.

2. To generate the spacing rule set required for net class sync, click in the
blank field to the right of the DELETE button, and type:

8 mil_space

F= Spacing Rule Set Etch Spacing WYalues M=l E3
Conztraint Set M ame: IDEF.i'-.LILT j
Subclass: |aLLETCH =l
Add I Copy | Delete | IE_miI_spau:d
Note
DO NOT press the Enter key.
3. Click ADD.

The new spacing rule name appears in the Constraint Set Name field.

= Spacing Bule Set Etch Spacing ¥Yalues M= E3
Corstraint Set Name: |3_MIL_SPaCE =]
Subclass: |ALLETCH =
.......... '&' IjljI I:Dp-lrl | DElEtE | I

4. Changethevaluesin the Spacing fields as shown below, from 5 milsto

www.cadf@mily.com EMail:
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= Spacing Bule Set Etch Spacing Values _ O] =]
Canstraint Set Mame: 2 MIL SPACE
Subclass: [ALLETCH =
&dd | Copy | Delete | I
Spacing:

Pin Ta Pin: {5 MIL

Line Ta Pin: |8 MIL

Line Ta Line: |5 MIL

ia To Pir: |5 MIL

Wia To Smd Pin: {5 MIL

Via ToVia |8 MIL

ia To Line: |5 MIL

Shape To Pin: |5 MIL

Shape ToVia {5 MIL

Shape To Line: |8 MIL

Shape To Shape: |5 MIL

Same Met DRL: [ =l

] 4 Cancel Rezet Help
| /Z

Setting Up the Assignment Table

Now that you have identified the nets requiring additional clearance (net
group sync), and you have defined the spacing rules (rule set
8 MIL_SPACE), you need to assign the rule set to the net class.

1. Inthe SPACING RULE SET section of the Constraints System Master
form, click Assignment Table.

The Assignment Table form appears listing all the spacing net classes
that exist in the design, in all possible combinations. These net class
combinations are shown as pairs of Net Spacing Type Properties. The
NO_TYPE net class represents all the nets that have no special spacing
requirements (nets that obey the default rules).

2. Change settingsin the Net Spacing Constraint Set field, asshownin the
figure:
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= Spacing Bule Set  Azzignment Table =] B
Met Spacing Tepe Properties Met Spacing Constraint Set
NO_T¥PE NO_TYFE |DEFALLT |
SYHC NO_TYRE |3 MIL_SPacE |
SYNC SYNC |3 MIL_SPACE =
Cancel Rezet Purge Help
| 4

When two default nets route next to each other, they will obey the
default spacing rules (5 mils). When a sync net routes next to a default
net, or two sync nets route next to each other, they will obey the

8 MIL_SPACE rule set (8 mils spacing).

o g bk w

Click OK to close Assignment Table form.

Click OK to close the Constraints System Master form.
Save the drawing and continue by clicking File > Save.
Click Yesto confirm the overwrite.

The constraints.brd file is once more saved to disk.

@ End of Lab
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Physical Rule Set—Step 1

r [
P® Constraints System Master B[S E3 + Edit Property =[0jx]
Standard design rules:  Table of Contents——————————————— Delete Property Value
Online DRC i0n O Of
Awailable Properties " WET_PHYSICAL_TYPE power
Set standard values: I

MIN_LINE wIDTH
MIN_NECK WIDTH

Extended design rules:

TS_ALLOWED

[ Spacingrulesst———————— VIA_LIST

Set values..

Agzsignment table...
Attach property, nets

i~ Physical (lines/vias] iule set—————————|

[ Options % / Find Y [ Wisibilty )

i~ Design Object Find Filter
Set values _MIOn | AiDKE | Help
[ Groups I Shapes Reset sppl | shows |
= Camps: I [ iids

= Sprmtinls = Elinz Segs
I=| Functiors: 5 DfierEegs

¥ Mets ™| Figures: T
= iz = DRE e

= ias = | Tiest
=) Cifies: = | Eetsriests

= Lines: = Bt T
i~ Find By Name

Met VI Mame ¥

H. or leave blark to ignore. A

More Information

If your extended design rulesrequire a different line width requirement for
special nets, different via padstacks for special nets, and so on, the Attach
Property, Nets command in the Physical Rule Set section letsyou attach a
property that identifies these nets.

Use the Find Filter to specify the net(s) involved, and select the
NET_PHYSICAL_TYPE property from the Edit Property form. The
value you assign to the NET_PHY SICAL_TY PE property isthen applied
to the selected nets. Apply avalue that represents a group or class of nets
that ismeaningful (such asclock, data, address, critical, high speed, ecl and
SO on).
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Physical Rule Set—Step 2

P Constraints System Master [ E3 P Physical(Lines/Vias) Rule Set Elch Values (O]
e @ Constaint Set Name 12_MIL_LINE -
On-ine DRC @ On  OF Subclass: ALLETCH -
Setsondadvalues. | — > e | oo | e [ e—

Extended design rules:

ended design nies Min Line Width TZMIL
r e, Min Neck Width: TZMIL

Set values... I Max Neck Length OMIL

Pad/Fad Direct Connect, Mot Allowed A

A ttable...
EERMTERIEED “Via List Property;
Attach property, nets
Aurailable Padstack. Curent ia Li

- Physical (ines/vias] rule set ;gg;?g[) = 1A,
4 _ 620380
..... (AUBS e > 25360
HOLET10
SMD16_96
Assignment table SMDED_S =l
Attach property, nets...
Design constraints | Mame: | Add Delete
heb_|
il ik ] cencel | Resst | Help
\ 7

More Information

Now that you have identified which net(s) will require special
consideration, the Set Values command lets you create the corresponding
rule set to define those requirements.

m  Section A: Typein the name of the physical rule set you want to create
(be descriptive), and select the Add button to the left. In this section
you can also delete or copy rule sets. The maximum length is 31
characters. All specid charactersare alowed except ! @ ?°. Be careful
using the asterisk (interpretsthe* asa UNIX wildcard).

m  Section B: Specify the minimum line width value as required.

Constraint Description

Min Line Width Specifies the width of conductor traces.

Min Neck Width Specifies neckdown trace width (interactive routing
only).

Max Neck Length The maximum length of a neckdown trace segment.

Pad/Pad Direct Options are All Allowed, Via/Pin Allowed, Via/Via

Connect Allowed and Not Allowed. Determines whether
connections are allowed to occur without the need for
traces.

Via List Property Displays a list of all padstacks in your design. Click on
a padstack name to move it from the Available
Padstacks list to Current Via list.
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Physical Rule Set—Etch by Layer

P PhysicallLines/Vias) Rule Set Etch Values I =T 3 Click here ...

Constraint Set Mame: 12_MIL_LINE hd

Subclass: ALLETCH =

Add | Copy | Delete |

... for these options

Min Ling 'width: 12 MIL
Min Neck Width: 12 MIL
ax Meck Length: 0 MIL
Pad/Pad Direct Cannect: Mat Allowed =
“ia List Property:
Awailable Padstacks Cuirer It Wia List
100C780 - W&
620310
E2C38D
625380
HOLET10
SMD16_96
SMDBD 5 =
Narne: Add Delete

| (1 | Cancel | Riesst | Help I

[ 4

More Information

You can set separate (different) line width valuesfor each ETCH layer. Use
the scroll button in the Subclass field to select a specific layer. The values
you enter apply to the current layer only.

The ALL ETCH selection sets physical valuesfor all ETCH subclasses.
Usethis setting if al (or most) of your layers have the same physical rules.
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Physical Rule Set—Step 3

= Constiaints System Master [ [S] B9

Standard design rules:
Onrline DRC: i On O

Set standard walues

Extended design rules:
= Physical [Lines/Vias] Rule Set Assignment Table
Spacingulesst——————
Met Physical Property Phwysical Constraint Set
_ s, | NO_TYPE [oEFauLT =l
POWER 12_MIL_LINE hd
Altach property, nets
mk ] cacel | Resst | Puge | Hen ]
~Physical (inesvias] e set——————— [ v

=)

More Information

Now that you have created a net class and arule set, you assign the rule set
to the net class using the Assignment Table.

The Assignment Table displays all physical net classes. NO_TY PE stands
for the default class (see Standard Design Rules). Use thisform to
correspond a physical rule set to a specific physical net class.

Thefirst entry (NO_TYPE) meansthat the default net classis governed by
the DEFAULT physical rule set (see Standard Design Rules).

The second entry (POWER) means the power net class is governed by the
12 MIL_LINE physical rule set.

Use the Purge button to remove unassigned physical net classes from the
table.

Lab

¢ Lab: Extended Design Rules—Physical
m Create a physical net class.
m Define the spacing rules.
m Set up the assignment table.

More Information

The following lab will allow you to familiarize yourself with the process
required to create extended physical design rules. You will learn how to
identify the special nets, create new design rules, and apply the new design
rulesto the special nets.
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Lab 7-3: Extended Design Rules—Physical

Objective: Define design rules for special nets.

Thislab usesthe Physical (Lines/Vias) Rule Set section of the Constraints

System Master.

Creating a Physical Net Class

Besides more spacing, assume the nets VCLKA and VCLKC also requirea

larger line size.

1. If the Constraints System Master form is closed from the previous lab,
choose Setup > Constraints, then click More.

The Constraints System Master form appears.
2. Inthe Physical (Lines/Vias) Rule Set section of thisform, click Attach

property, nets.

3. Click the Find tab to bring the Find Filter to the front.

4. Click the scroll barsin the Find By Name section and select the Net
and Name options, if these are not already selected.

5. Placethe cursor in the blank Find By Name field, and enter:

velk*

The Allegro message tells you that both nets have been selected. Also
the Edit Property and the Show Properties forms appear.

6. Inthe Edit Property form, from the list of properties, click on

NET_PHYSICAL_TYPE.

This property appears to the right of the table.
7. Intheblank field next to the NET_PHY SICAL_TY PE property, enter

the name of the physical net class:
sync

i+ Edit Property

— T able of Contents Delete Froperty

-10] x]

Walue

MIM_LINE _wIDTH
MIM_KECE "IDTH

NET PHYSICAL TYPE

8. Click Apply.
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In the Show Properties window, the property NET_PHYSICAL_TYPE
is added to the net VCLKA and VCLKC.

i Show Properties O] x|

File Clozse Help

Het: WCLEC
HET_PHYSICAL TYFE = SYHC
NET SPACIHNG _TYPE = SYHC
LOGICAT, PATH = @projectl_lib. rooti{=sch_1):wclko

Het: WCLEA
HET FHYSICAL_TYFE = SYHC
HET_SPACING_TYPE = SYHC
LOGICAT, PATH = @projectl_lib. rooti{=ch_1):wzlka

9. Inthe Edit Property form, click OK.
The Edit Property and Show Properties forms close.

Defining Physical Rules

Now that you have identified the nets that need a special line size, you need
to define what that line sizeis.

1. InthePhysica (Lines/Vias) Rule Set section of the Constraints System
Master form, click Set values.

The Etch Values form appears. At the top of the form isthe Constraint
Set Name field (set to DEFAULT).

The form currently displays the physical rules for the default rule set
which you defined in thefirst Iab of thislesson. By default, all netsthat
do not have an assigned NET_PHY SICAL_TY PE property belong to
thisrule set.

2. To generate the physical rule set required for net class sync, click in the
blank field to the right of the DELETE button, and type:

8 mil_line

= Phyzical[lLines/¥ias] Bule Set Eich Yalues
Constraint Set Mame: IDEF.-’-‘-.LILT

L«

Subclass:  |ALLETCH

sdd | Comw | Dekte | [Emiline

Note
DO NOT press the Enter key.

www.cadfamily.com EMail:cadserv21@4iteeRioadrayout System May 27, 2002
The document is for study only,if tort to your rights,please inform us,we will delete


www.cadfamily.com
www.cadfamily.com

Lesson 7 Setting Design Constraints

3. Click ADD.

The new physical rule set name appearsin the Constraint Set Name
field above.

4. Change the detailsin the Etch Values form as shown in the figure:

= Physical[Linez/¥iaz] Rule 5et Etch Values M=l E3
Constraint Set Name: |3 MIL_LINE =]
Subclass:  |ALL ETCH =l
Copy | Delete | I
Min Line width: |5 MIL
Min Meck ‘width: |5 MIL
b ax Meck Length: [OMIL
Pad/Pad Direct Connect: IN::-t Alloved j %
Wia Lizt Property:
— Avallable Padstacks — Current Yia List
100C750 - WA,
F2Ca1D
E2C28D
E2538D0
HOLET10
SMD1E_S96
SMDB0_55 =l

5. Click OK to close the form.

Setting Up the Assignment Table

Now that the nets requiring larger lines have been identified (net class
sync), and the physical rules have been defined (rule set 8 MIL_LINE),
you need to assign the rule set to the net class.

1. InthePhysica (Lines/Vias) Rule Set section of the Constraints System
Master form, click Assignment Table.

The Assignment Table form appears. It lists all the physical net classes
that exist in the design under the Net Physical Property column. The
NO_TY PE net classrepresents all the nets that have no specia physical
requirements (nets that obey the default rules).

2. Set the options under the Physical Constraint Set field to reflect the
following:
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= Physical [Lines/Viaz] Rule Set  Assignment Table

Lesson 7

Met Physical Property Fhwsical Conztraint Set Mo
NO_TvPE IDEF.-’-‘«LILT E
SYMC 8 MIL _LINE

] Caricel Reset Purge Help

In the Assignment Table form, click OK.
Click OK to close the Constraints System Master form.
Save the drawing and continue by choosing File > Save.

o gk~ w

Click Yesto confirm overwrite.
The constraints.brd file is saved to disk.

@ End of Lab
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Design Constraints

P Constraints System Master B[S [E3|

NOTE: DRC control not

SEIC (0TS available in PCB Studio
Online DRC & On O 0K
Set standard valuss |
Extended design rules:
i~ Spacing rule set
On Off Batch
Set values.. DRC mode cantrol not available in ths product
Package to package: & o
Assignment table. . Package to place keepin: & o
Attach property. nets Package to place keepout: g (gl g
Package ks m; [ S
- Physical (ines/vias) ke set———————— Negalive plane islands & coc
Oversize: [omc |
Saldermask alignment (gl
Tolerance: [iowi |
Saldermask to soldzmask: o9
Spacing  [10MIL |
0k | caneel | ios | Hel
=

More Information

The Design Constraints form is used to set part placement checks,
soldermask checks and negative plane island checks. All of theserules are
checked at the global level. This means these checks are run on the entire
design.

The constraints Package to Package, Package to Place K eepin and Package
to Place Keepout check the package boundary of afootprint (defined asa
shapein the Allegro Symbol Editor) against other footprint package
boundaries, against the placement keepin shape, and against placement
keepout shapes. A DRC will be generated if there is any overlap between
the appropriate type of shapes.

In order for DRCsto be generated for the constraint Package to Room, you
must also attach the property ROOM_TY PE with the value of HARD to
the room.

The constraint Negative Plane Ilands is used to check for isolations when
using a negative plane. These islands are usually formed by a series of
overlapping thermal reliefs and/or anti-pads creating a disconnect between
two or more pieces of copper. The Oversize value is used to increase the
pad geometry before the checks for shape islands is done.

The Soldermask Alignment constraint checks regular pad to soldermask
pad clearance and part soldermask clearance (checks shape/frectangle on
PACKAGE GEOMETRY, SOLDERMASK Top or Bottom against the
place bound shape/frectangle).

The Soldermask To Soldermask constraint checks for a minimum spacing
between any type of soldermask defined in the design (pin/vialpart
soldermask).
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Property Assignments and Changes

Edit > Properties

- Table of Contents———————————— | | Delel

[

Propery Value
Auvailable Fropettiss ™ NO_GLOSS [tRUE=]
MIN_LNE WIDTH  |a] ™ FxED TRUE®
MIN_NECF_wIDTH
MINZSETUR T MIN_LIME_WIDTH
HET FHvalCaL TP ™ NET_SPACING_TYPE
NO_GLOSS
— NOZPIN_ESCAPE
NO_RAT
NOZRIPUP
NO ROHTF _l;l
4 »
Properties to delete
en or change

0K, I Cancel | Help |

Riesel oy | shows |

|Enter a stiing in the value field, o leave blank to ignore. y

List of available
properties

Summary

It isimportant to understand that there is overlap between properties and
constraints. Properties override constraint values. For example, adesign
contains a special net class with an assigned physical rule set. Thisrule set
calls out aMinimum Line Width of 8 mils. If the property min_line_width
isset to 10 and is assigned to one or more nets from that group, those nets
will obey the property value rather than the physical rule set value.
Therefore, in this case, the net will be routed at a 10-mil line rather than an
8-mil line.

More Information

When you select the Edit > Property command, you must first identify the
elements for property assignment. Use the Find Filter form to select
elements either by pick or by element type plus name or list. Use the Find
By Name/Prop section of the Find Filter to identify elements with existing
properties. The Allegro tool then displays the properties available for that
element type. Two examples of element types and their properties are:

m  Components and component properties
m Netsand net properties

Once an element isidentified, the Edit Property form appears. The Edit
Property form lets you assign properties to design elements, or delete or
modify the current values of an assigned property.
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Select the properties you want to attach from the scroll list and click on the
Apply button. Some properties require values (for example,
min_line_width) while others do not. To modify existing property values,
follow the same process. To remove an existing property, click the Delete
button next to the selected property before applying.

DRC Marker Display

. II\\\\ /'/il

DRC markers store the following Ny <.
information about a design rule | . ,// |
violation: I i |

//
> \\
Vg S
gl ~

DRC class, subclass, and location

Type of constraint set (spacing, physical, or electrical)

Name of constraint set

Constraint type being violated (for example, Line to Thru Pin Spacing)

Data concerning first element in violation (type of element, location,
refdes, if a package/part, and so on)

Data concerning second element (if there is one) in violation (type of
element, location, refdes, if a package/part, and so on)

® 6 & o o

2

More Information

DRC markers have two characters, one in each side of the *bow-tie’, that
identify the type of constraints violation being marked. Each character isa
key asto what type of violation exists. In the example shown, the “L”
representsa“Line.” The “K” represents a“Keepout” (such as arouting
keepout). So therefore, in this case, thisis aline to routing keepout
violation. In other words, a piece of etch existsin an area that has been
identified as a routing keepout area.

To display the DRC filled, as shown in the example, enter on the Allegro
command line“set display_drcfill” or use the User Preferences Editor. The
display_drcfill option can be found under the Display category.
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Lab

¢ Lab: Working with Properties
m Learn to use the Edit Properties form to add, delete, and change
property-value assignments.

e Attach properties to components.
e Add a ROOM property.
e Attach properties to components.
e Show existing properties on design elements.
e Delete properties.

More Information

The following lab will allow you to familiarize yourself with the process
required to work with the design constraints and add, modify and delete
properties. You will learn how to modify the design constraints, attach
properties to nets, components and areas, show existing properties, and
delete properties from database elements.
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Lab 7-4: Working with Properties.

Objective: Learn to attach, display, and delete properties in adesign.

Attaching Properties to Components
In this section, you will attach properties to components and nets.

1.

Start the Allegro tool and open the constraints.brd file in your working
directory if it is not already the open design.

Choose Edit > Properties from the top menu.
In the Find By Name section of the Find Filter, click the scroll button to

| set the field description box to Comp (or Pin).

Click in the text entry field, and enter:
j1

Find By Mame
IE::ump [or Pin) j INamej
¥ Ii'l| hare... |

When you press the Enter key, the Edit Property and the Show
Properties forms appear. Notice that the J1 connector has no properties
attached to it.

In the Edit Property form, select the HARD _LOCATION and FIXED
properties from the scroll list.

These properties appear on the right.
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i Edit Property _ O]
— T able of Cantents Delete Property YWalue
Ayvailable Properties ™ Ham D_LOCATION I TRUE :I'

[T FI<ED ITHLlE "’I

AUTO_REMAME
BOM_IGMORE
COMPOMENT _WEIGHT
CEWSE_COMPOMEMT
Fles ALL

HARD_LOCATION
NO_PIN_ESCAPE

MO_ROUTE

NO_SWAP_COMP

NO_SwiaP GATE |

M arme: I

0k I Cancel | Help Feszet Apply Show -x

| |T|:| ignore property, toggle value field to blank. o

6. Click Apply.

In the Show Properties window, the propertiesHARD _LOCATION
and FIXED are added to component J1.

i Show Properties - |O] =]

Eile Cloze Help

Component . J1
FIXED
HARD LOCATION

@ Note

The FIXED property prevents the component from being moved.
The HARD_LOCATION property prevents the component
reference designator from being changed during the automatic
rename process.

7. Click Closeto close the Show Properties window.
8. Click OK to closethe Edit Property form.

Adding the ROOM Property

1. Choose Edit > Properties from the top menu.
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2. IntheFind By Name section of the Find Filter, click the scroll button to
set the field description box to Comp (or Pin), if thisisnot already set.

3. Click More.
The Find by Name/Property form appears.

4. Scroll through the list of component names and select D1, D2, D3, and
DA4.

When you select each name, it disappearsfrom thelist ontheleft andis
added to the list of Selected Objects on the right of the form, as shown:

P Find By Name/Property O] x|
Object Tupe: IEDmp [or Pin] j
—Available Objects —Selected Objects
Marme Filter: I 01
. Dz
alue Filker: I“ 3k
D4
(2] N
J1 J
j% 1 All-»
L1 <-4l
L2 —
L3
L4 =l
[~ Use 'Selected Objects' for a deselection operation
Ok I Cancel | Apply | Help |

5. Click Apply in the Find By Name/Property form.
Four components are now selected for editing.

6. Inthe Edit Property form, select the ROOM from the list of Available
Propertiesin the scroll list.

7. Intheblank Value field next to the ROOM property, enter the room
name:

LED
8. Click Apply.

In the Show Properties window, the ROOM property is added to all
four components.
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i Show Properties O]

File Claze Help

Component : D1
ROOHM = LED

Component : D2
ROOM = LED

Component : D3
ROOM = LED

Component : D4
ROOH = LED

9. Click OK to closethe Edit Property form.
10. Click OK to close the Find By Name/Property form.

Attaching Properties to Nets

In this section of the lab you will attach a property to several netsin the
design.

1. IntheFind By Name section of the Find Filter, click the scroll button to
set the field description box to Net.

2. Click inthe blank field under Net, and enter:
vce

Find By M ame
|7|13t j INamej

» I\-'u:u: kare. .. |

When you press the Enter key, the Edit Property and the
Show Properties forms appear.

Note
Pre-existing properties in this net were added.

3. Scroll thelist in the Edit Property form and click on
MIN_LINE_WIDTH.

This property now appearsin the right side of the table.

4. Intheblank field nextto MIN_LINE _WIDTH property, enter the value
of the line width:

15
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=10) x|

— T able af Cantents

Awalable Propertics T MIN_LIME_WIDTH |15 MIL

Delete Property W alue

CLE_2007T_Max
CLE_20UT_MIN
CLK_SKEW_Max
CLE_SKEW MIN
CLOCK_NET
FIXED
MIN_HOLD

MIN_LIME *#IDTH
h-'lll\l MECE WiINTH
4

ASSIGHN_TORPOLOGY j

M ame: I

k. I Cancel | Help |

Reszet Apply Sho -

v

5. Click Apply.

In the Show Properties window, the MIN_LINE_WIDTH property is
added to the net VCC.

6. Follow the same steps (2 through 5) to attach the MIN_LINE_WIDTH
property to net GND, and set the valueto 15 MIL.

7. Click OK to close the Edit Property form.

Right click and choose Done to exit from the Edit > Property
command.

Showing Existing Properties on Elements in the

Design

There are several ways to display properties attached to elementsin the
design. The Edit > Property command lets you identify the parts or netsin
which you are interested. The Show Properties window lets you identify
the propertiesin which you are interested.

1. From the top menu, choose Edit > Properties.
2. Click the Find tab to bring the Find Filter to the front.
3. Click intheblank field under Net, and enter:

*
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The Show Properties window displays all of the netsin the design, and
the properties attached to each net. The GND and V CC nets where you
just added properties show up at the end of the report.

4. Inthe Show Properties window, choose File > Save As.
A browser form appears.

5. Enter the following name to save thefile:
netprops.txt

6. Click Savein the browser form.

Thefile netprops.txt is written to the current working directory. This
file contains the same information as the Show Properties window, and
can be used to check property assignments for the design.

7. Click Closein the Show Properties form.
8. Click OK to close the Edit Property form.
9. Choose Display > Property from the top menu.

The Show Property form appears. It contains a scrollable list of
properties.

10. Select the ROOM property.
11. Click the Show Val button.

The Show window displaysalist of functions and components with the
ROOM property attached.

12. Click Closein the Show window.
13. Click OK in the Show Property form.

Deleting Properties
1. Choose Edit > Propertiesfrom the top menu.

2. Inthe Find By Name section of the Find Filter, click the scroll button to
set the field description box to Comp (or Pin).

3. Click inthe blank field under Comp, and enter:
j1
The Edit Property dialog box appears and the Show Properties window
displays all of the properties attached to J1.

4. Inthe Edit Property form, select the HARD_LOCATION property
from the scroll list.

The property appears to the right of the table. Notice the Delete check
box to the left of the property name.
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5. Enable the box on the left side of the property named
HARD_LOCATION, as shown, then click Apply.

— T able of Contents

Auvailable Properties

Delete

Froperty

=] B3

Walue

AUTO_REMAME
BOM_IGMORE

Flse_ALL
FIED

HARD LOCATION

MNO_PIN_ESCAPE
MO ROUTE

COMPOMENT_WEIGHT
DEWNSE_COMPOMEMT

¥  HARD_LOCATIOM

ITFELIE*I

The property disappears from the Show Propertieswindow. These steps
can be used whenever you need to delete a property from an element.

6. Click OK to close the Edit Property form.

7. Right click and choose Done to exit the Edit > Properties command.

8. Choose File > Save from the top menu.

A Save window appears, prompting you to decide whether you want to

overwrite the existing constraints.brd file.

9. Click Yes.

The constraints.brd fileis saved to disk.

10. Choose File > Exit from the top menu of Allegro to exit the Allegro

software.

@ End of Lab
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Lesson 8: Component Placement

Learning Objectives

¢ Use floorplanning to organize the placement of components
with the same ROOM property.

¢ Assign reference designators to preplaced parts.

¢ Learn how to use various placement commands to
interactively place components on the board.

Summary

In this section you will learn how to place components on your board. You
will learn how to create Rooms and assign components to rooms, how to
assign reference designators to preplaced symbols, and how to quickly
place components. You will also learn the interactive commands available
when working with placement.
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Design Layout Process

Lesson 8

Define board
mechanical
stackup

Manufacturing
outputs
check plots
aperture files
Gerber data
NC drill data
silkscreens
Assembly
drawings
fabrications
drawings

| Load logic data I—;
YOU ARE
HERE 4%

Set/check CBD
rules and
constraints

1
-

Interactive and
automatic
route signals

1

Autorename

More Information

reports Generate
) manufacturing
backannotation output

Define Power/
GND planes

Gloss/auto
cleanup for
manufacturing

Thisdesign flow is used throughout the entire course. Each box in this flow
represents a common step in the design of a printed circuit board. As
indicated in the flow, the Arrange/place components box will now be

discussed.
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Prerequisites
OO00O0OOL] :
package symbols ( :1;E:>3_
—;1 UL\ 6
=
OO00O0OO0O0O0
‘__J netlist I.__7
lyour/company/lib \_ loaded
| ==t
symbols
env file set properly / CI """"""
(psmpath, padpath) O
Summary

It isimportant to remember how Allegro determines where the footprints
and padstacks are located on disk. The variables PSMPATH and PADPATH
are used to determine the locations on disk of the footprints and padstacks,
respectively. These variables are defined in the env file and can also be set
and modified using the User Preferences Editor.

More Information
The prerequisites for manual placement are:

m Symbols: The package symbolsand padstacks required for partsin the
netlist must exist. Point to the location of the package symbolsin the
library search path. You can define these pathsin the env file.

m Netlist: Youmust load aschematic databaseinto an Allegro designfile
(.brd). Seethelessontitled Importing Logic Information into Allegro
for more details.

m Alternate Package Symbols: If you plan to select alternative
package symbols during manua placement, the aternate symbol
definitions must be contained in the appropriate part definition files.

m Floorplanning: You can create a“block diagram” of the logical
functions that need to be arranged on the board by using Rooms.

Specify thispart property within the Concept or Capture schematics, or
you can add it to athird-party netlist before the database isread in.
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m PackageKeepouts: If your master design file did not contain package
keepouts, add them before you begin placing components, by selecting
Setup > Areas > Package K eepout.

Interactive Placement

Place > Manually F* Placement [ E5
Placement List |Advanced Settings I
ﬁ. - Selection filters
Alphanumeric filker:
[0 Package symbals Type fiters:
B CIE= Mechaical symbols IANY vl
“[] % DUTLINE
B~ CI#= Format symbols
L[] ¢ ASSYNDTES
~L % BSIZE - Buicksview
{* Graphics ¢ Test
Ok I Hide: Cancel Help

More Information

Manual placement can be used to place parts by reference designator, place
all parts, place IC components, place IO components, and place discretes,
as well as other options. Components are defined as IC, 10 or discrete,
using the CLASS property as defined in the device file for third-party
netlists, or in the chips.prt file for Concept. For Capture, you will need to
manually add the CLASS property to the partsin your library.

You also use the M anual Placement command to place package symbols
(sparefootprints), mechanical symbols (board outline or board mechanical)
and format symbols (company formats).
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Placement Grid

Setup > Grids R Gigs0n
Layer Offset Spacing
v [B0
Offset w oo e Joo
AlEtch Spacng %
v
Dffeet e e
TOP Spacing [50
v [50
Dffset w oo | w oo
GND Spacng |50
v [50
Offset % Joo v oo
VL Spacng x50
y [50
Offset « [oo N
BOTTOM Spachg & [50
v [50
Offeet w [oo w oo
ok | Help
L 7

More Information

The placement grid isaNon-Etch grid (it is not the grid used for routing
connections). The origin of the package symbol (defined during symbol
creation) locks on to the Non-Etch grid.

Select Setup > Gridsto set the spacing for manua placement on the Non-
Etch grid. The origin of the placement grid is the origin of the Allegro
designfile (x 0, y 0). Use the Grid form to toggle the grid visibility ON or
OFF.

You can use the Grid Toggle icon to turn the grid display ON or OFF.

kiid

It is not unusual to attempt to keep all through-hole components on a 100-
or 50-mil placement grid (this facilitates bareboard and in-circuit testing).

For dense or surface-mount designs, a25-mil placement grid (or less) isnot
uncommon.

Also consider the route grid for completing pin-to-pin connections.
K eeping the placement grid compatible with the route grid will reduce the
number of “off-grid” pins.
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Strategy

Lesson 8

¢ Create rooms for floorplanning.

¢ Assign reference designators to "preplaced” devices.

¢ Place I/0 bound devices.
+ Place critical logic functions.

¢ Evaluate and revise placement.

# Place bulk decoupling and bypass caps.
¢ Use reports to aid placement process.

-
assign ‘pr —— (UL

memory Create a block

diagram
ecl 9

clock

analog

More Information

1.

Floorplanning: You can create a “block diagram” of the logical
functions through the use of Rooms.

Assign fixed 10 devices: Use the Assign command to correlate any
connector package symbols (mechanically placed within the master or
template file) to reference designators in the database (such as P1, J2).
This process also applies to any mechanically constrained devices
preplaced in the master design file (such as LEDS).

Place 10 bound devices. Place any parts that send or receive nets from
backplane connectors to minimize overall net length.

Place critical logic functions: Place clock circuits, memory arrays,
buffers, controllers, and address buses. (See Floorplanning on the next

page.)

Place less critical circuits: Place data buses and random logic,
interactively or automatically.

Evaluate and revise placement: Use ratsnest display, net highlighting,
interactive or automatic gate and pin swapping, density evaluations,
interactive net scheduling, DFA, and Signal Analysistools.

Place bulk decoupling caps. Perform this step last. If embedded split
planes are required for multiple voltages, group filter caps and
associated | Cs accordingly.
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@ Note

Some database reports may be useful during the placement process
(for example, netslist, componentslist, bill of materials, and placed
or unplaced componentslist). Also, you can use ECL length reports
to flag potential net length problems prior to routing.

Floorplanning with Rooms

.
- MEM
cpU MEM_BUF

STOPWATCH
ECL

More Information

Rooms are confinement areas that provide a useful method of grouping
components. You can force automatic placement to occur with specific
components and cause them to be placed within specific rooms. You can
attach a room property to components during schematic creation, netlist
creation, or at any time whilein the Allegro design. Room boundaries are
recognized as being closed polygons on the TOP_ROOM,
BOTTOM_ROOM, or BOTH_ROOMS subclasses of the BOARD
GEOMETRY class.
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Creating a Room

Rectangular Polygon
Add
Line
N Arc w/Radius
3pt Arc
Circle
— Rectangle
R e Frectangle
[oero ceoveTy =] %ﬁ);tpes > Solid Fill
) T — = UnFilled
Cross Hatch Fill

More Information
Rectangular Rooms

Select Add > Rectangle.

Make sure that the Options form reflects the following settings:

m Class= BOARD GEOMETRY

m  Subclass=TOP_ROOM, BOTTOM_ROOM, or BOTH_ROOMS
Polygon-Shaped Rooms

To create a non-rectangular room boundary, select Add > Shapes >
Unfilled. Use the same settings in the Options form as documented for
Rectangular rooms.
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Attaching Room Name Text

(2) Attach text to

Line

Arc w/Radius

3pt Arc

Circle

Rectangle

Frectangle R Rt | @

Text | MEM_BUF :

Shapes L4 |
i /| |Oops
! | |Cancel

(3) Pick location

More Information

To add the room name to the polygon, use the Add > Text option from the
top menu. Select the polygon you have drawn, select a point where the text
should appear, and enter on the Allegro command line the name of the
room. The room name you add must match the property you attached to
your components. The room nameis NOT case-sensitive. In order to have
DRC'’s appear when the part isNOT placed inside the room, attach the
property ROOM _TY PE with avalue of HARD to the room.
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Assign RefDes Command

Tools > Assign RefDes

| Bptions 4/ Find Y [ vishilty |

Refdes: , [P J
/esincrement: I‘I

P %

L N B B I R N N R

il i

More Information

Use the Tools > Assign RefDes command to correlate any package
symbols (mechanically constrained and preplaced within the master or
templatefile) to reference designatorsin the database (for example, P1 and
J2).

Enter the reference designator you want to assign into the Options form or
select the “browser” button to bring up alist of all the Reference
Designators that still require placement. Then select a part from the list,
and select the corresponding package symbol. If you entered areference
designator that cannot be found within the database, an error messageis
output to the Allegro message area.

The specified reference designator is automatically incremented by 1
(default). For example, after you assign refdes * J1’, the next package
symbol you select is assigned the refdes ‘ J2' designation (unless otherwise
specified in the Options form).
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Labs

¢ Lab: Floorplanning

m Organize areas of the board to place component parts with the
same ROOM property together on the board.
e Start in the work directory.
e Set the non-etch grid.
e Add rooms.
e Add room text.
+ Lab: Assigning Preplaced Packages

m Associate a preplaced component with a logical part from the
netlisted database

More Information

The following labs will allow you to:

m Familiarize yoursalf with the process required to create roomswithin
your design.

m Familiarize yoursalf with the process required to assign reference
designatorsto preplaced packages.
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Lab 8-1: Floorplanning

Objective: Create afloorplan for part placement.

Each design has unique placement requirements. For this reason,
floorplanning is performed after the logic has been loaded into the master

designfile.

Starting in the Work Directory

Later in this module, you will perform pin and gate swapping. Pin and gate

swapping is an operation that can change your design making it no longer

synchronous with the original schematic. In this case, you will need to run

backannotation. We cover backannotation | ater.

1. Start Allegro.

2. Choose File> Open and open the constraints.brd design (if it isnot the
current design).

3. Usethe View command or strokes (W, Z) to fit the board to your work
area.

Setting the Non-Etch Grid

During placement, components you move will lock to this grid.

1. Togglethegrid pointsto ON, if they are not currently displayed, by
clicking the Grid icon in the top menu.

2. Choose Setup > Grids from the top menu.

The Grids Display menu opens.

3. Locate the Non-Etch section at the top of the form and set the X and Y
Spacing to 25 mils, as shown in the figure:

= Grids Dizplay - 10] x|
W Girids On

Layer Offset ¢ Spacing
Hon-Etch Spacing: w250 -

I—
1§ |25. 1]
Offzet: : IEI. 1] 13 IEI. 1]
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4. Click OK at the bottom of the form.
You might see the following message:

“Grids are drawn at 100.0, 100.0 apart for enhanced
viewability.”

In this case you need to zoom in to actually see the 25-mil grid points.

Adding Rooms

In the following exercise, you first turn on the layers that display the room
information. Once you have added four rectangular rooms, you will give
them each aname. Each set of coordinate points you lay down becomesthe
diagonal corner of arectangle.

1. Click the Color icon.

L8
N

The Color and Visibility form appears.
2. Select the GEOMETRY group.

The Geometry group contains two classes, BOARD GEOMETRY and
PACKAGE GEOMETRY.

3. Usethe scroll bar on the right side of the form to find the
TOP_ROOM subclass under the BOARD GEOMETRY column.

4. Togglethe TOP_ROOM layer ON. If you prefer adifferent color for
this subclass, you can also set the color at thistime.

5. Click OK to closethe Color and Visibility form.
6. Click the Options tab to bring the Options form forward.
7. Choose Add > Rectangle from the top menu.

The Options form displays two fields for Active Class and Subclass.
The top box isthe Class, and the lower box is the Subclass. Set the
Class and Subclass fields as shown:

www.cadtgraiizeem EMail:cadserv21@iiatmeRCearayout System 8-13
The document is for study only,if tort to your rights,please inform us,we will delete


www.cadfamily.com
www.cadfamily.com

Component Placement Lesson 8

_/' Options \ / Find \ / Visibilty \

Active Clags and Subclazs:

|BOARD GEOMETRY 7|

TOP ROOM

Line font: IS-::Ii-:I "I

8. At the Allegro command line, enter:
x 1900 4200
x 3800 2200
x 1400 2200
x 3900 1500
x 1300 1500
x 3900 700
x 1300 700
x 3900 -100
Four rectangles appear on the board.

9. Right-click and choose Done from the pop-up menu.

Adding Room Text
1. Choose Add > Text from the top menu.
The Allegro message area prompts:
Pick an element to attach text to.
2. Click someplace on the top most rectangle that you just created.
The rectangle appears highlighted. The Allegro message area prompts:
Pick text location.

3. Set the valuesin the Options form to match those in the figure:
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[ options Y [ Fing Y [ visibity
Active Class and Subclass:

|BO4RD GEOMETRY =]
[

[ |ToP_ROOM

[~ Mirrar

b arker zize: IEEI.EI
Fiatate: IEI.EI I
Test block: |4 3:

-
Text just: Left h

4. Click somewhere inside the highlighted rectangle, and enter:
MEM

You have attached the name for this room. Next you will attach the
name for your other room.

Click the next lower rectangle and nameit LED.

6. Name the next two rectangles CHAN1 and CHANZ, as shown in the
figure:
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7. Right-click and choose Done from the pop-up menu.

You have just created four rooms, the MEM, LED, CHAN1 and
CHAN2 rooms. Parts that have an attached Room property equal to
these name values be placed according to the room they belong in.

8. Choose File > Save from the top menu.

A window appears and warns you that the constraints.brd file already
exists. It asksif you want to overwrite the file.

9. Click Yesto confirm the overwrite.
Thefile constraints.brd is written to disk.

@ End of Lab
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Lab 8-2: Assigning Preplaced Packages

Objective: Associate preplaced connectorsto the logical database.

The mechanical template used to create this design file (master.brd)
contained preplaced package symbols. In order for apreplaced part to have
connectivity, it must be assigned a reference designator that existsin the
design database.

1
2.

From the top menu, choose Tools > Assign RefDes.

In the Options form, click in the Refdes field and enter:

jl

Click on any graphics associated with the edge connector symbol. You
may want to zoom in on J1.

J*¥ has changed to J1.

Click on the upper BNC connector at the right side of the board.

J* has changed to J2.

Click on the lower BNC connector at the right side of the board.

J* has changed to J3. Both BNC connectors now have reference
designators assigned, as shown in the figure:

6. Right click and choose Done from the pop-up menu.

Choose File > Save from the top menu.

A window appears and warns you that the constraints.brd file already
exists, asking you whether you want to overwrite the file.

Click Yesto confirm the overwrite.
Thefile constraints.brd is written to disk.

@ End of Lab
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Placement-Related Properties

# PLACE_TAG

+ ROOM

& NO_SWAP_GATE

o NO_SWAP_GATE_EXT
+ NO_SWAP_PIN

& FIX_ALL

& FIXED

Lesson 8

More Information

*

PLACE_TAG — Indicates the component isto be placed during the next
automatic or interactive placement sesson.

ROOM — Indicates the component isto be located in a particular
location, identified by the room name, during automatic placement.
NO_SWAP_GATE — Indicates functions within components cannot be
swapped.

NO_SWAP_GATE_EXT — Thisfunction cannot be swapped with a

function from another component (only swapped among dotswithin its
current component).

NO_SWAP_PIN — Indicates that pins on this component or function
cannot be swapped, either interactively or automaticaly.

FIX_ALL — Declaresthat components having this property will not be
eligible for any pin or gate swapping.

FIXED — Component cannot be moved or deleted.
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Tagging Parts for Placement

- "
[ oeiions Y/ Fina /vy | e =10/ x|
. Design Dbiect Firud Filter  Table of Contents——————————————— Delete Property Walug

AlOn | anoi | Auailable Propetties " PLACE_TaG [TRUES]

HARD_LOCATION

™ Groups [ Shapes
I Comps = Voids

v Symbols " | CliteiSegs
¥ Functions [ Ofher Sege

NO_SWAF_GATE
NO_SWAF_ GATE_EXT
NO_SWiaP_PIN
PIN_ESCAPE

: RELSE_ALT MODULE

V¥ Mets ™| Fiaures REnoen -

¥ PFins ™| DEE errars

v Vias ™| Tiesk Narre: |

¥ Clines ™| Batsnests

. 1] I Cancel | Help |

¥/ Lines T[T Reset | dpph | shews |
— Find By Mame [Ta ignare property, toagle value field ta blank. 7
IEomp [or Fin) j IList -

5 ICDd— More.. i Show Prope.__ B [=] [E3
. _ File Close T5y00 Properties
filename = cpu.lst

Component: ULS
uls . PLACE TAG
name or list toggle -
u6s 99
_—
\‘_,/

More Information

The PLACE_TAG property lets you create a specia group of critical parts
for placement. Once you have attached the PLACE_TAG property to the
preferred parts, you can request parts from this group using the Place >
Manually command and setting the Type Filters to Place_tag.

To usethe PLACE_TAG property in manual placement, you attach the
property using the same methods available for attaching any properties. In
the example shown, the name of an ASCII file containing the preferred
partsis specified (create multiple files, each representing a different group
or function). Note that if you don’t specify an extension, the .Ist extension
IS assumed.

www.cadtgraiizeem EMail:cadserv21@iiatmeRCearayout System 8-19
The document is for study only,if tort to your rights,please inform us,we will delete


www.cadfamily.com
www.cadfamily.com

Component Placement Lesson 8

Placement Commands

'

Place > ... =1 |
Manual —> Manually...
placement Duickplace

SPECCTRA
Automatic Autoplace 3
placement

Swap 4

Autoswap... 4
Placement Undate Sumbal
utilities pale aymuoi. .

More Information
Allegro placement commands include the following types:

m  Manual placement commands are used to select components
individualy or by groups, and interactively determine their location.
The Quickplace command will place parts outside the board outline,
whereby the parts can then be placed interactively to determine their
final location.

= Automatic placement commandsinclude both Allegro and
SPECCTRA automatic tools.

m A placement analysistool is used to determine areas of high density
and high signal crossing counts.

m  Component symbol utilitiesinclude methods of accessing new library
datato update your design.
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Manual Placement Commands

F= Placement

Placement List I Advanced Settings I

Select elements for placement:

= 1@ Package symbols d
..... & e

----- ¢ PLCCE4

----- 1% SM_D805
----- 14§ SM_1206
----- [ ¢ SMC_R032

= B3

— Selection filters
Alphanumeric filker:
I jv
Type filkers:

IANY 'l

----- [ % s0icz20
----- [ & s0Ic32 b
----- [ & s0IC48

----- [ soics -
4| | »
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Hide |
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Component Placement

Right mouse button

pop-up menu

Dare
Qops
Cahicel
Mext
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fove
kirrar
Rotate

Sty

F2
Fi
Fa
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More

Information

The Manual Placement command lets you specify a component or a
group of components. Allegro attaches a component from that group to
your cursor. Click to place the attached part to a point on the placement
grid. The following options are available when you select Place >
Manually from the top menu.

Components by RefDes lets you specify one or more reference
designators.

Package Symbolslets you place package symbolsin the design
WITHOUT containing any logical information.

M echanical Symbolsletsyou place mechanica symbolsinthe
design.

Format Symbols lets you place format symbolsin the design.

The Selection Filters section lets you further refine the eementsthat are
available for selection. The following two sections are available:

Alphanumeric Filter letsyou select the elements that match the
name you enter. You may use the wildcard character of “*” to select a
group of components, such as“U*.

Type Filter sletsyou select the e ements that match a certain CLASS
asdefined in the devicefile, part(s) that have the Place Tag property, or
parts of a certain device type.

While a part is attached to the cursor, click right to access options for
rotating the part, or mirroring the part to the opposite side.
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By default, the Manual Placement form will be displayed at all times. This
may take up too much space in your work area. To hide this form, you can
either select the Hide button, or enable the AutoHide option available in
the Advanced Settings folder tab. In either case, make sure you select the
components to place first before hiding the form.

Changing the Default Orientation

Setup > Drawing Options

= Drawing Options - [5] =]

DRC | Display | Test | Line Lock Symbol |

Angle: |1 80.000 - I

Orientation for — T Hitar

back of board

0k I Drawing size... Help
[

More Information

When you place parts manually, they are by default placed on the top side
of the board (thisis the default when you create your package symboals).
However, certain times you may want to place a series of parts on the
bottom or back side of the design (such as standard surface-mount
decoupling capacitors). To have Allegro place each part on the bottom side
of the board, WITHOUT manually using the right mouse button pop-up
“mirror” option, set the Mirror toggle in the Symbol Folder tab under
Setup > Drawing Options. After setting thistoggle, al partsthat are
manually placed will by default be placed on the bottom side of the board.
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Lab

¢ Lab: Manual Placement
m Learn to use interactive commands to place components on the
board.

e Place parts by reference designator.
e Change default orientation.
e Use the Move and Rotate commands.
e Move groups of parts.
e Place groups of components in a room.
e Place a component by type.

More Information

The following lab will allow you to familiarize yourself with the process
required to manually place parts on the board. You will learn how to rotate
parts, mirror parts, move parts and other manual placement options.
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Lab 8-3: Manual Placement

Objective: Select, place, and move components interactively.

Placing Parts by Reference Designator
1. From the top menu, choose Place > M anually.
The Placement browser window appears.
2. Click the Placement List tab to bring it forward if it is not visible.
3. Click on the + icon to expand the Components by refdes folder.
4. Scroll through the list and enable the check box to the left of US.

An outline view of the footprint is displayed in the Quickview window,
and the Allegro message area states:

Placing U5 / EPF8282A LCC / PLCC84.
5. Move the cursor into the main Allegro window.
U5 is attached to your cursor. Before placing U5, you need to rotate it.

5 Note

When a part is attached to your cursor for manual placement, itis
not rotated (O-degree rotation by default). Thisis the orientation of
the part when it was created.

6. Right click and choose Rotate from the pop-up menu.
A “handlebar” extends between the part and your cursor.
7. Usethe handlebar to spin the component.

Notice that the angle of rotation appears in the status area at the lower
right of your window.

8. Spin U5 to 180 degrees.

Notice the angle reading in the Status area of your screen (lower right
corner).

9. When the Status area shows that U5 isin a 180-degree rotation, click
left to accept the current orientation.

You are no longer in rotate mode, but you are still in move mode. U5 is
still attached to your cursor.

10. Click to place U5 in the design at the location shown in the figure. You
will probably have to move the Placement browser window to see the
board location.
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- - MEM -

000000004000 0000000000 - -

11. Right click and choose Done from the pop-up menu.

Changing the Default Orientation

Rather than using the Rotate command from the pop-up menu, you can
override the default orientation using the Drawing Options form.

1. Choose Setup > Drawing Optionsin the top menu.

The Drawing Options form appears. In the upper right is atab labeled
Symbol.

2. Click the Symbol tab to bring it forward.
3. Set the Anglefield to 180, as shown:
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= Drawing Ophions !E[

DRC | Display | Test | Line Lock  Symbol |

Angle: |1 80.000 - I

[ Mirrar

4. Click OK to exit from the Drawing Options form.
Now the default orientation is 180 degrees (instead of zero).

5. Choose Place > M anually from the top menu.
The Placement form appears.

6. Select the Placement List tab to bring it forward if it isnot visible.
Expand the Components by refdes folder.

8. Scroll through the list and enable the check box to the left of U1.
U1 appears in the Quickview window.

9. Moveyour cursor into the Allegro window.

U1 attaches to your cursor in a 180-degree rotation. The dynamic
ratsnest lines between the two components appear.

10. Click to place the U1 component on the board at the location indicated
in the next figure.
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SO

Place U4 here.

Place U3 here.

Place U2 here.

Place U1 here.

11. Place components U3, U4, and U2 using the method you just tried.
Refer to the above figure for where to place the components.

12. Right click and choose Done from the pop-up menu to complete the
command.

Moving Parts

When you are using the Place M anually command and no part is selected
in the Placement form, you are by default in the Move mode. You can also
at any time initiate the Move mode by using the right mouse button and
choosing Move.

Choose Edit > M ove from the main menu.

2. Click to select apart to move, and click to place it in anew location.

3. Practice thiscommand with other parts.

4. Right click and choose Done from the pop-up menu.
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Moving Groups of Parts

Choose Edit > Move.

Click the Find tab to bring the Find Filter to the front.

In the Find Filter, toggle everything OFF except Symbols.

Click and hold the left mouse button as you drag the mouse to stretch a
frame around the desired group of components you want to move.

@ Note

The parts do not need to be entirely within the window to be
selected. Do not include any part of the board outline in your
selection window. The board outline, keepins, and keepouts were
created as one board symbol, so this symbol should NOT be
moved.

A w D P

If you make a mistake creating the selection window, right-click and
choose Oops from the pop-up menu. Then use the left mouse button to
stretch a frame around the desired components.

5. When the parts you want to move are highlighted, click left (but do not
hold) to define an origin, or reference point, for the group to move.

The group is attached to the cursor.

6. Move the group around and click on anew grid location to place the
group.
7. Right-click and choose Done from the pop-up menu.

Assigning the PLACE_TAG Property

You can specify agroup of parts you want to place by attaching a
PLACE_TAG property to them.

1. Choose Edit > Properties from the top menu.

2. Inthe Find filter, select All Off, then enable Comps. Make sure the
Find by Name field is set as shown in the figure:

¥ Lines [N Bt
| |

Find By Mame
IF'r-:upert_l,l j INamej
Fe—30
3. Click the More... button.
A Find By Name/Property window appears.
4. Select ROOM = MEM, then click Apply.
The Edit Property dialog box and a Show Properties report appear.
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5. Scroll down the Show Properties report and identify which ICs (those
with a U reference designator prefix) have the ROOM = MEM
property. You should see eight components: U10, U11, U12, U13, U14,
U15, U16, and U17.

6. Closethe Show Properties form, the Edit Property dialog box, and the
Find By Name/Property window.

7. Inthe Find Filter, make sure the Comps check box is enabled and the
first field under the Find by Name section is set to Comp (or Pin), as
shown in the figure:

Find By M ame

IEn:nmp [or Pin] j IList j

® I bare... |
8. Click the More... button.

A Find By Name/Property window appears.

9. Scroll through thelist and select all of the U components you identified
instep 5: U10, U11, U12, U13, U14, U15, U16, and U17.

Asyou click each name, it movesto the list on theright. You are
forming a group of selected parts.

10. Click OK. in the Edit Property form.
The Edit Property form appears.

11. In the Edit Property form, select the PLACE_TAG property, and click
Apply.

The PLACE_TAG property isnow attached to all the partsin the group
you defined.

12. Click OK to close the Edit Property form.
13. Right-click and choose Done from the pop-up menu.

Placing Groups of Components in a Room
1. Choose Place > M anually from the top menu.

2. IntheTypeFiltersfield of the Selection filters area, select the Placetag
option, as shown in the figure.
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F Placement =1} |
Placement List | &dvanced Settings I
Select elements for placement; — Celection filkers
#- [0 Components by refdes Alphanumeric filker:
- [0 Package symbols j
- [0 Mecharical symbols :
®- [ Farmat symbals Type filters:

— Cluickview

i+ Graphics  Text

ok | Hide | Cancel | Help |

Part U10 is attached to your cursor.

3. Place parts U10 through U17 in the MEM room, using the Rotate and
M ove commandsto arrange all the partsin 4 x 2 row-column matrix, as
shown in the next figure:
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4. Click OK in the Placement form to end the manual placement
command.

Placing a Component by Type

1. Choose Place > Manually from the top menu.

The Placement form appears.
2. Select the Placement List tab to bring it forward if it is not visible.
3. Under Selection Filters/Type Filters, select I C.

4. Do not click or select anything, but move your cursor into the Allegro
window.

An |C component appears, attached to your cursor as you moveit.

5. Moveyour cursor into the Allegro window and place the | C attached to
your cursor. Continue to place the IC components. The figure below
shows a suggested placement for these.

Note

You can use the Move, group Move, and Rotate commands to
rearrange the locations and orientation of the ICs as needed.
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6. Whenyou arefinished placing al the IC components, choose Done to
end the placement command.

@ End of Lab
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Quickplace

= Quickplace =
Edo Sic Components placed along the
( & {
™ Left  Right

& Top right side and bottom of board
[V Bottom

™ Place by part number Ix |

I Place by net name Ix »
7| Flece by schematic page aumber I

I~ Placs al componsnts

Place by refch I W
Type i @ ¥ Dioste
Fefdes: & Include g

—
 Exclude
Number of pins: Mir: [0

Symbols placed 0 oo 0
Undua last place

Unplaced spmbol count: 0

0K | Pace | Unplace
=

[FO@m Gy mEy 6 @ -0 5

More Information

The Quickplace command will place unplaced parts outside the board
outline, but will not place any parts outside the drawing extents. Parts that
are already placed in the design will not be affected by the Quickplace
command.

By using the Edge section and Side section of the form, you can control
whether parts are placed outside the left, right, top or bottom of the board
outline and whether the parts are placed on the top or bottom side of the
design. The options can be changed at any time and the command rerun
multiple times to achieve almost any desired placement pattern.

The Place all components option will attempt to place all currently
unplaced parts in the next execution of the command. If this option is not
set, the Filters section of the form is enabled.

You use the Place by refdes section to refine the parts for placement. You
can specify only IC, 10 or Discrete components or any combination of the
three. Remember, these three classifications of parts are controlled by the
library definition in Concept or Capture and by the device files for third-
party netlists.

The Undo last place button will remove only the most recent parts placed
as specified by the Filters setting. The Unplace button will repeatedly
remove parts placed for as many times as a place option was run during the
current session.

The Symbols placed field displays the number of components placed, as
well as the number of available components for placement, as determined
by the Filters settings.
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The Unplaced symbol count field displays the current number of parts
remaining to be placed.

Lab
¢ Lab: Using Quickplace
m Use the Quickplace command to place parts outside the board
outline so they can be viewed before placement

More Information
The following lab will allow you to familiarize yourself with the process
required to use Quickplace. You will also use the placement skills you have
already learned to place the design.
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Lab 8-4:

Component Placement

Using Quickplace

Obj ective: Use the Quickplace command to place parts outside the board
outline so they can be viewed before placement.

The Quickplace command can be used to place parts outside the board
outline. You can then start moving parts onto the design to create your final
placement. You will place all Discrete components to the right of the board
outline so you can see them all at once.

1

Choose View > Zoom World to display the entire extents of the
drawing.

If the grids are displayed, turn them off by clicking the Grid Toggle
icon.

Choose Place > Quickplace from the top menu.

The Quickplace form is displayed.

Set your options as shown in the figure below. You will have to change
several of the default settings.

Notice you set Bottom for the Side the components will be placed on.
Most of the capacitors and resistors belong on the back side of the
board. You will have to use the Edit > Mirror command to flip the
inductors over to the top of the board.
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= Quickplace !EIE
Edge Side
[ Top  Top
[ Left W Bight | |
Bottom @ Bottom

[~ Flace by part number
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" | Flace By schematic page number

[~ PFlace all components

— Place by refdes
Type: ¥ IC 1o [+ Dizcrete
Fefdes: * |nclude Ix
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MHumber of pinz; hdin; IEI k&  |100000
Symbolz placed: 0 aof 0
Undo lazt place |
Unplaced symbol count; 2 Wiewlog... |
(] I Flace | Unplace | Cancel | Help |

5. Click Place at the bottom of the form.

All of the parts defined as Discrete are placed to the right of the board

outline.

Click OK at the bottom of the form to close the Quickplace form.

7. Choose Edit > Spin in the top menu.

. Select al the components, except for the inductors and LEDs, you have
just placed (at the right of the board) and spin them 90 degrees, so they
are oriented vertically, which is how you want them placed.

9. Complete the placement of components on the board, using al the
commands you have already practiced, including: Edit > Move, Edit >
Spin, Edit > Mirror, Place > Manually, and Edit > Delete.

5 Note

View theinformation in the Status window above the command line
to see which component is attached to your cursor.

To see which refdes values go with which component, you can open
the placed con.brd filein the solutions directory for reference.
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a. Click the Show Element icon to select acomponent and determine
which room, if any, the component may be assigned to.

b. Usethe Edit > Mirror command to move the three round LEDs to
the top of the board and place them in the LED room.

c. UsetheEdit > Mirror command to movethesix round inductorsto
the top of the board and place them, three each, in their respective
CHAN21 and CHANZ2 rooms.

Below isatable of the rooms defined and the parts that should be
placed in each room:

Room List of components (by RefDes)

MEM U110, Ul1, U12, U13, U14, U15, Uie6, Ul7,
C15, C16, C17, C18, C19, C20, C21, C22

LED U6, D1, D2, D3, D4, R1, R2, R3, R4

CHAN1 U8, U18, U19, U20, J2, L1, L3, L4, C5, C23,

C24, C25, R15, R16

CHAN2 U9, U21,U22,uU23, J3, L2, L5, L6, C6, C26,
C27,C28, R14, R17, R18

10. When you have completed manual placement, choose File > Save As
from the top menu.

11. Rename this drawing by entering the following in the File Name field:
placed
12. Click Saveto save the placed.brd file.

Generating Reports
1. To create areport of placed components, choose Tools > Reports.
A Reports form appears.
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Lesson 8

2. Usethe scroll bar in the Report field to view all the available types of

reports that you can generate.

3. Select the Placed Component report, then click Report.

A Report window appears with alist of al placed components. In this
case, the report should show you have placed all 82 components.

4. Click Close to exit from the Report window.

5. To create areport of unplaced components, select Unplaced

Components from the scroll list.
6. Click Report.

The Unplaced Component Report form appears.

7. Exit from the Report window by clicking on Close.

Exit the Reports form by clicking on Close.

If there were any components that appeared in the Unplaced
Components report, make sure to place them before continuing.

9. Choose File > Save from the top menu.

A window appears and warns you that the placed.brd file aready

exists, and asks you whether you want to overwrite thefile.

10. Click Yesto confirm the overwrite.
Thefile placed.brd is written to disk.

@ End of Lab
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Deleting Components

(1000000000

0000000000
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i Step 4 Covel 4
! Right Mouse Button Oops is Terp Group
Still available to Undelete  : Laplete

H H Rieject
........................................................ ot

More Information

You use the standard Edit > Delete command to del ete components from
the board. However, components are not really deleted, but merely
unplaced in the design. You can never delete logical parts from within
Allegro.

You can delete individual parts from the board or delete a group of
components by dragging the mouse and forming arectangle around a series
of parts. Also remember that parts that have the FI XED property will not
be deleted.

@ Note

Make sure to check your Find Filter when attempting to delete parts
from your design. If Symbolsis not checked, you will not be able to

delete the parts desired.
Lab
¢ Lab: Removing Components from the Board
m Learn how to use the Delete command to remove and replace
board components.
More Information
The following lab will allow you to familiarize yourself with the process
required to remove and then replace partsin your design.
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Lesson 8

Lab 8-5: Removing Components from the

Board

Objective: Learn how to use the Delete command to remove and replace

board components.

To giveyou an ideaof how easily components may be placed, you' re going

to first delete a component, then place it back again onto the board.

1. Choose Edit > Delete from the top menu.

2. Click on one of the ICs you have aready placed.

The component is highlighted, giving you achanceto verify that thisis
acomponent you really want to delete. If you made a mistake, at this
point you could choose Oops from the pop-up menu.

3. Click again on this component to delete it.

The component is deleted from the board, but not from the component
database.

4. Choose Done from the pop-up menu to end the Delete mode.

5. Usethe Place > Manually command to place the part back in its
original location. Once you have completed the replacement, choose
Done from the pop-up menu.

6. Choose File > Exit from the top menu.

7. When asked whether you want to save changes, click NO to exit your
design.

& End of Lab
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Learning Objectives

¢ Turn ratsnests on and off to selectively place nets and
components.

¢ Use interactive and auto swapping for pins and gates.

¢ Apply advanced placement techniques to place
components.

¢ Update symbols and padstacks that have changed.

& Perform cross selection or cross placement between
Allegro and Concept or Capture.

Summary

In this section you will learn some advanced placement techniques that can
be used to aid you in the placement and ultimately the routing of your
design. These techniques include controlling the display of ratsnests,
swapping pins, components and gates, and cross probing between Concept
or Capture and Allegro. You will also learn what steps are required when a
physical library part is modified.

www.cadtgraiizeem EMail:cadserv21@iiatmeRioadrayout System 9-1
The document is for study only,if tort to your rights,please inform us,we will delete


www.cadfamily.com
www.cadfamily.com

Advanced Placement Lesson 9

Ratsnest
‘E_ Display > Show Rats > All
»| Components
?(_’ Display > Blank Rats > Nets
NN -/

O @ O @

O @ O @
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O @ @
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More Information
Ratsnests are lines displayed between the pins of an unconnected net. They
show arelationship between pins having the same netname.
Ratsnest lines can be very useful placement aids. Displaying ratsnests can
help identify congested areas. Ratsnests can also help evaluate the ‘ flow’
within and between functional blocks of logic.
To display ratsnests, select Display from the top menu. The following sub-
menus are available:

= Show Rats

e All displaysratsnest linesfor al nets, except those nets having a
NO_RAT property atached (such asVCC, GND).

e Componentsdisplaysal ratsnest linesto pins on the part(s) you
select. Select the part(s) with your left mouse button, or use the
Find by Name section of the Find Filter to enter areference
designator or afile of reference designators.

e Net digplaysdl ratsnest linesto pinson the net(s) you select. Select
apin(s) with your left mouse button, or use the Find by Name
section of the Find Filter to enter anetname or afile of netnames.

m Blank Rats

e All blanksall ratsnest lines currently displayed.

e Componentsremoves ratsnest display for specified part(s).

e Net removesratsnest display for specified net(s).
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Lab

¢ Lab: Displaying Ratsnests

m Turn ratsnests on and off to view and hide selected nets and
components.

More Information

The following lab will allow you to familiarize yourself with the process
required to display and blank ratsnestsin your design.
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Lab 9-1: Displaying Ratsnests

Objective: Turn ratsnests on and off to selectively view and hide nets.

1
2.
3.

0.

Start Allegro and open the placed.brd file if it is the current design.
To blank all ratsnest lines, choose Display > Blank Rats > All.

To display rats by component, choose Display > Show Rats >
Components.

Click on a component.

Ratsnest lines appear for all signals that exist on the component you
picked. The appearance of the ratsnests is cumulative as you select
more components.

Choose Display > Blank Rats > All from the top menu.
Note

You can also use the Unrats All and Rats All icons for turning
ratsnests on and off.

Unrats Al ——B ?( " -4— RatsAll

To display ratsnest lines for a particular signal, choose Display >
Show Rats > Net.
If necessary, click the Find tab to bring the Find Filter to the front.

In the Find By Name section, select NET from the drop-down list, and
enter aen in the > field, as shown in the figure:

Find By MHame
INet j INamej
* Iaeri More... |

The AEN rat is displayed.
Right click and choose Done.

10. Choose Display > Blank Rats > All from the top menu.
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Automatic Swapping of Functions and Pins

Gate swapping Pin swapping

More Information

After component packages are placed on your board design, you can use
the Allegro tool’s automatic pin and gate swapping features to further
reduce signal lengths and improve connectivity. By allowing these
swapping processes to occur, you improve the chances for a 100%
compl ete automatic route.

As shown, swapping features include the following possibilities:
m Gatesand functions can be swapped within a package.
m  Gatesand functions can be swapped between packages of like type.
m  Swappable pinswithin agate or function can be swapped.

You can perform pin and gate swapping on devices that meet at |east one of
the following requirements:

m Thedeviceisdescribed in Concept or Capture and contains pin and/or
gate information.

m  Anassociated device file has been used that contains pin and/or gate
information.

@ Note

Devices that have been loaded into your design through a third-
party netlist must use device files that contain pin and/or gate
information, or else swapping will not be available for these
devices. You can find more information in the online Help files.
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Using Automatic Swap

Place > Autoswap > Parameters

= Swap - OK Executes o]
SWAP PASS: ! 2 ¢ g E 7 8 3 10
Function Time: IBD_ [=11] ID_ ID_ ID_ ID_ ID_ ID_ ID_ ID_
o o o o o o o o
Inter-Room 7: r vl I [ [ [ r r r r
Cloze | Help |

[

4

Click OK to start autoswapping

More Information

Before running automatic swap you must set the swap parameters. You
access the swap parameter by selecting Place > Autoswap > Parameters
from the top menu. The Swap form lets you define parameters for ten
swapping passes. For each pass, you can set the time limit and indicate
whether inter-room swaps are permitted. Both function and pin swaps can
occur in each pass. By default, the Allegro tool allows two passes with a
time limit of 60 minutes each, although it islikely that most passeswill not
require 60 minutes.

Allegro completes each swap pass by running the function swap first, then
the pin swap. It is recommended that you set a high number for each swap
time so the Allegro tool will have enough time to perform the necessary
swaps. Allegro automatically movesto the next passwhen it has completed
all appropriate swaps for the given pass.

There are several component and net properties that affect how functions
are swapped and how swappable pins are changed. These properties are
explained later in the chapter.

@ Note

Function or gate information, aswell as swappable pin information,
must be present in order for swapping to occur. You can enter this
information in your design through the schematic or through device
files.

@ Note

The OK button starts execution. If you want to close the form
without running automatic swap, use the Close button.
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Running Automatic Swap

1. Define the area to considered:

m Design

= Room

= Window
2. Click OK in the Parameters menu to run automatic swap.
3. View changes to the ratsnest display.

4. Use File > Viewlog to view the swap.log file for
information on swapping improvements.
5. Choose Tools > Reports to generate and view the
following swap-related information:
m Function report
m Function pin report
m Spare function report

More Information
Execute

When you click OK in the Swap parameter window, the Allegro tool
examines all function pairs that can be swapped, then all pin pairs that
can be swapped. The program tool continues to search for eligible
swaps that shorten the total design wire length until it either runs out of
time or finds no more suitable swap candidates. When swapping pins
on ECL nets, automatic swap maintains the correct ECL scheduling.

Evaluate

m View the swap.log filefor information on swapping improvements.
(UseFile > Viewlog.)

m Sdlect Tools > Reportsfor the following swap-related placement
reports:
e Function report
e Function Pin report
e Spare Function report
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Interactive Swap

Pins
Place > Swap > ... Functions
Components
Component Pins and Functions

ensessNensenchk

More Information

When displaying ratsnests, you may discover gate-to-sot or pin-to-net
assignments that create unnecessary congestion. Manual gate and pin
swapping can reduce such congestion and allow the ratsneststo flow in a
more organized manner, which helps routing. See the lesson titled
Importing Logic Information into Allegro for more details on which part
definition statements are required in order to support gate and pin

swapping.
m Pinsletsyou select two equivalent pinsfor swapping (for example,
inputs on anand2, or inputs on aresistor pack).

— A

( B Y

m Functionsletsyou sdlect two equivaent gates for swapping.
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m  Componentstradeslocations of two entire packages.

Lab
¢ Lab: Swapping Components, Pins, and Functions
m Use manual and automatic swapping to exchange components,
pins, functions.

More Information

The following lab will allow you to familiarize yourself with the process

required to swap components, pins and functions (or gates) in your design.
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Lab 9-2: Swapping Components, Pins, and
Functions

Objective: Use manual and automatic component, pin, and gate swapping
to improve routing.

When placing components, you can achieve better routing results
downstream by minimizing signal crossings, roughly indicated by the
ratsnest lines between pins. You can always swap placed components,
which is especially effective when the components are of similar size and
shape. On some designs you have the option of swapping permutable pins
and gates. By swapping pins and gates you can have a cleaner arrangement
of conductors.

Swapping Components

At this point, you can turn on the ratsnests to see how the pins for each net
are arranged.

1. Turnall the ratsnests on by choosing Display > Show Rats > All from
the top menu.

2. Choose Place > Swap > Components from the main menu.

3. Click two partsfor swapping, such as adjacent ICsin the MEM room at
the upper right of the board.

The two parts are swapped.

4. Try swapping severa other pairs of components and see whether you
can reduce the complexity of the ratsnest.

5. When you are through swapping, right-click and choose Done from the
pop-up menu.
Practice this command with other pairs of parts.

@ Note

|Cs U10 through U17 have a ROOM property of MEM and should
therefore be placed in the MEM room. Check the room properties
of the ICsyou place to verify they arein their proper rooms.

Swapping Pins or Functions (Gates)

After swapping physical package locations, you can further optimize your
placement through gate and pin swapping. To demonstrate this, you will
work with U4, an SOIC48 designated with a FCT16245 function. Not al
components are defined for pin or gate swapping, but U4—a component
you have already placed—does have definitions for function (gate)

swapping.
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1. Zoominto the area of your design where U4 has been placed.
2. Click the Rats All icon to display all ratsnest lines.

=
3. Choose Place > Swap > Functions from the top menu.

Note

You can also choose Place > Swap > Pinsif you want to swap pins.
4. Select apin on U4 that has aratsnest line.

If the pin you selected belongs to a function that can be swapped, the
pins of other functions that can aso be swapped are highlighted.

5. Select a second pin from the highlighted choices.

Before function swapping. After function swapping.

6. Right click and choose Done from the pop-up menu.
The ratsnest lines for the two gates are swapped.
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Using Autoswap

1.

To access the automatic swap commands, choose Place > Autoswap >
Parameters.

The Swap parameters form appears.
Use the settings shown below in the Swap parameters form:

F* Automatic Swap IS B3
Swap pass: =1 2 3 4 b B 7 B 3 10

Function time: E0 [g0 o |0 |0 0 0 |0 |0 |0

Fin tirme: {50 | f fso | o | |0 |0 fo B B B
Inter-room 7 r v r r r r r r r r

Swap | Cloze I Help |

Click Swap to close the form and begin execution.
You see ratsnest lines changing as pin and gate swapping occurs.
Choose File > Viewlog to read the log file report.

. Click Closeto exit the log file window.

Choose File > Save from the top menu.

A window appears and warns you that the placed.brd file aready
exists. It asks if you want to overwrite the file.

Click Yesto confirm the overwrite.
Thefile placed.brd is written to disk.

@ End of Lab
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Selecting alternate packages

ALT_SYMBOLS ='(TOP: SOIC14; BOTTOM: SOIC14_PE)'

Alternate 1
Primary | [ ] ]
| [ 1]
] ([ []
Done F2 r— [
e 7 | [ ] ]
Cancel F4
et | [ 1]
—_— ] ([ []
. AkSymbol > SOICT4
Maove Alternat
irror
Rotate
St
(solder side)
Summary

It isimportant to remember that you will only be able to use Alternate
symbols when they are defined by your schematic capture tool. You cannot
add the ALTERNATE_SYMBOL property inside Allegro. If this property
isnot defined as part of the schematic part, you will not be able to use
Alternate symbols when placing your parts.

More Information

When you place a part, the primary package symbol is attached to your
cursor by default. This primary package symbol is contained in the part
definition file (pstchip.dat for Concept or Capture, or adevicefilefor
Third Party).

To select an alternate package symbol for the part being placed, click the
right mouse button and move to the Alt Symbol option. All available
Alternate symbolswill be displayed in a separate pop-up menu for the side
of the board currently active. (If no aternate symbol statement existsin the
part definition file, the Alt Symbol option will appear “greyed out” in the
right mouse pop-up menu.)

You can specify alternate packages for the top and bottom of the board (see
example). When placing a part on the top side, the Alt Symbol option
displays the package symbols listed for the top. When alternate symbols
are defined for the bottom side, the Mirror command also changes the
package symbol popup accordingly (else the current package is mirrored).
Setting the Mirror switch in the Drawing Options form also alows access
to any aternate symbols for bottom side placement.
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Alternate symbol functionality lets you toggle between through-hole and
surface-mount package styles. It also lets you adjust pad sizes for surface-
mount discretes to accommodate different assembly processes for the top
(vapor phase or infrared reflow) or bottom (wave solder). To specify
multiple alternate symbols per side, use a commato separate them. For
example:

alt symbols="(T:soicl4,soicl4 pe; B:soicl4 pe)’

Updating Symbols in a Design

i

3
symbol —
library

edited Select definitions for Lpdate:
package symbol CIET Packags symbals
| | | [ Meshanical symbols
[T Shape and flash symbols
- [JE Other symbol
Place > Update Symbols... O Otherymbek
>
Read S p ad S taC k d ata or enter a fils containing a list of symbals:
from the library |
I P [ Tpdate symbol padsiacks
I~ Reset sumbol text locations
I~ Ignore FIXED property
Refiesh | [ Close | Help
=

Summary

When you place a part in your design, a copy of the package symbol is
stored in the Allegro database. This means that any changes made to the
footprint library after placement are NOT reflected in the design. When
you execute the Update Symbols command, the shown form is displayed.
You specify through the different symbol folders which type of symbols
need to be updated, such as package symbols, mechanical symbols, and so
forth.

When you select the Refresh button, the update symbol routineisrun. This
routine will update the requested symbolsfrom thelibrary into your current
design, resulting in the board design now matching the library.

More Information

After placing partsin a design, you might discover an error in a package
symbol (for example, wrong pin spacing, wrong padstack name assigned to
pins, inaccurate device outline, and so forth). The following method is
recommended for correcting the problem:
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m  Usethe Symbol Editor to edit the package symbol, and fix the mistake
at thelibrary level (so the same problem will not be experienced by
other users).

m  Move pinsto the proper location.

m UseReplace Padstack to reassign the proper padstack nameto
symbol pins.

m Edit the assembly and/or silkscreen outline, refdes|abel location, and
so forth.

Correcting the package symbol in the library has no effect on the design
file (the design still contains copies of the incorrect package symbols). You
must “swap” the package symbols in your design with the newer versions
stored in the library.

m UsePlace> Update Symbolsto replace the package symbolsin your
design with updated copies from the library. This method ensures that
the partsin your design match the library parts. Various options et you
control which symbols get updated.

Use the Update Symbol Padstacks option to replace padstacks in your
design with padstacks found in the library.
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Advanced Placement Lesson 9
-

S B

Tools > Padstack > Refresh  MialSUlEELS =101

Run |
Padstacks to Refrezh:

[T Refresh All Padstacks
[T Padstack List

nnn
]
nnn

»
1

Brawse.. |

[

Summary

When you place a part in your design, a copy of the padstack is also stored
in the Allegro database. This means that any changes made to the padstack
library after placement are NOT reflected in the design. By using the
Refresh Padstack option from the top menu, the shown form is displayed.
You specify to update al padstacks in the design, or only padstacks whose
names appear in adisk file you must create. When you select the Run
button, the Refresh Padstack routine is run. This routine will update the
requested padstacks from the library into your current design, resulting in
the board design now matching the library.

More Information

Use the Refresh Padstacks dialog box to update any or all padstacksin a
design to agree with the library padstacks.

Refresh All Padstacks indicates you want to update all padstacksin the
design to agree with the library padstacks.

Padstack List indicates you want to update only the padstacks in the
named list to agree with the library padstacks. The padstack list can be
stored in an ASCII text file that has a .Ist file extension.
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Modifying Padstacks

Tools > Padstack > Modify Design Padstack

Entire design or Individual pin(s) Update the design
] Optionss |/ Find | [ visibity j Options |/ Find Y\ [ visibity | | (Epei GlEly
Mew... |
—Edit —Edit T
J— - Update to Design
O Instance " Definitiory @ dnstance " Definition Save to File
Save ds..
SMDI0_82 =] SMD30_52 =]
SMDB0_55 SMDE0_55 Check
SMDE3_47 SMDE3_47 Propeties
100C750 1005750
£2C380 620280 Script...
625380 625380
2 =~ Close
Mame: IHDLE'I'IEI MName: IHDLE‘I‘ID

Symbol: I"— Sumbol: l"—
Pir: l— Pitt: l"—
Fiefdes: l"— Refdes: l"—
e name: l— Mew name: IW

Editl Fieset | Purge -» Editl Feset | Purge -»

More Information

When you create alibrary padstack, you can specifically define internal
layers (SIG2), or interpret them from any wildcard (SIG*) or
DEFAULT_INTERNAL layers. Once the padstack isused in adesign file,
the layersin the library padstack are mapped to the cross section of the
design. For example, BEGIN_LAYER and END_LAY ER become Top and
Bottom. (If layersin the library padstack have no match in the design cross
section, they are not used.). You can modify the padstack within the design
if the original values need to be modified/changed for any reason. The
standard Padstack Designer forms are used to update the padstack within
the design.

Definition - You edit the padstack description within the context of the
entire design. Every occurrence of this padstack found in the designis
modified.

Instance - You edit the padstack description for a certain pin(s) within the
design. Wildcards may be used in any/all of the Symbol/Pin/Ref Desfields.
The New Name field will contain a new padstack name automatically
generated by the software. Thisisto differentiate the new padstack
definition from the original padstack definition.

After modifying the padstack, you save the changes. Usethe File> Update
to Design command from the top menu in the Padstack Designer form.
This saves the modified padstack “inside” the design only. To save the
modified padstack to disk, use the File > Save or File > Save As command
from the Padstack Designer form.
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The Tools > Padstack > Modify Library Padstack command is used to
update the library padstack. A browser is presented for choosing which
padstack to be modified. You must have write permissionsfor thelibrary in
order to update the padstack.

Creating a Library from a Design

File > Export > Libraries

= Export Libraries x|
Select elements: |
v Package symbals

¥ Fommat symbalz

W Shape and flazh symbolz

v Device files

¥ Padstacks Help |

™ Malibrary dependencies

[

More Information

Select File> Export > Librariesto create library definitionsfrom alayout
drawing.

The Export Libraries feature creates mechanical symbols, package
symbols, format symbols, shape symbols, flash symbols, device files, and
padstack files. It also creates al symbol-related drawing files.

(&> Caution

All files are written into your current working directory; therefore,
it isto your advantage to move to an empty directory just prior to
invoking this command. To change your current working directory,
type cd directory_name on the Allegro command line.
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Lab
¢ Lab: Advanced Placement with ALT_SYMBOL
m Use the ALT_SYMBOL property to place alternate versions of a
component.
More Information
Thefollowing lab will allow you to familiarize yourself with the process
required to use alternate symbols when placing partsin your design.
Remember, you can only use aternate symbolsif they have been set up
correctly in your front end library.
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Lab 9-3: Advanced Placement with
ALT SYMBOL
Objective: Learn how to use ALT_SYMBOL for placing alternative parts.

This exercise shows how you can use the ALT_SYMBOL property to
select alternate package styles during interactive placement. Thislab also
shows you how to “tag” parts for interactive placement.

Note
Thislab is optional. DO NOT SAVE the resullts.

Opening a Previous Design
1. Choose File > Open from the Allegro top menu.
A browser form appears.
2. Enter or click on the name of an unpopulated version of this design:
unplaced
3. Click Open to close the browser form.

Using the ALT_SYMBOL Property

The component specified in this exercise hasan ALT_SYMBOL property
attached to it. First let’'s make sure that the bottom-side objects will be
visible.

1. Click the Color icon and use the Color and Visibility form to turn ON
the following classes and subclasses. (You can aso change the bottom-
side colorsif you wish.)

GROUP CLASS SUBCLASS

Components | REF DES ASSEMBLY_BOTTOM

Geometry PACKAGE GEOMETRY ASSEMBLY_BOTTOM

Stackup ETCH BOTTOM

Stackup PIN BOTTOM

2. Click OK to closethe Color and Visibility form.
3. From the top menu, choose Place > M anually.
The Placement form appears.
4. Select the Placement List tab to bring it forward if is not already there.
5. Expand the Components by refdes folder.
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6. Scroll through the list and click the box to the left of U2.

An outline view of the footprint is displayed in the Quickview window.
The Allegro message area states:

Placing U22 / 20L10 DIP-BASE / DIP24

This part currently appears as a 24-pin DIP. The physical packageis
attached to your cursor for placement. Before placing U2, you must
first change the package type.

7. Right click and choose Alt Symbol and SOI C24 from the pop-up
menul.

The package style changes to a through-hole SOIC24.
8. Right click and choose Mirror from the pop-up menu.

The part is mirrored to the bottom side of the design and the package
style changes to a SOIC24_PE, a surface-mount part with pin escapes
built into the footprint.

9. Click left to place U2 on the bottom side of the board.
10. Right click and choose Done from the pop-up menu.
11. Choose Display > Property from the top menu.

The Show Property form appears.
12. Select the ALT_SYMBOL S property from the scroll list.
13. Click Show Val.

The Show window displays alist of part types that have alternate
package styles defined.

14. Click Close in the Show window.

15. Click OK in the Show Property form.

16. Select File > Exit from the Allegro menu.
17. Select No to NOT save the design.

@ End of Lab
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Cross Placement with Concept

Place > Manually

Place the part in Allegro

Select the part in Concept

More Information

You can cross probe between Concept and Allegro at any time. In order to
have this ability, you must initiate BOTH Concept and Allegro from within
the Project Manager. You can place apart in Allegro by selecting the part in
Concept, you can highlight partsin both Allegro and Concept by selecting
the part in either system, and so on. Make sure you execute the Allegro
command first (such as Place > Manually or Display > Highlight) before
selecting the parts, nets, and so on in Concept.
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Cross Selection with Capture

Creatoetist———— prcicronces
Mlero | EDIF 200 INF | Layout | PSpics | SPICE | Verlea | Y1 Colors/Print | Grid Display | Pan andZoom | Select  Miscellaneous | Tewt Edtor | Board Simulstion |
Schematic Page Editar [ TestRendefing
v
'jﬂi:iate Allegro Netlet Fil Sy [lore =] | T R TeType o i sckes
" ] Fill=:
Netfist Fies Dirgctory. |\ SERTVALLEGROVPROMECT2 Line Style and Widih, |E| =
™ View Dutput Color I || Auto Recovery
™ Enable Auto ecovery
¥ Cisate ar Update Alsgra Board (Natrey) ~Part and Symbol Editor [pdate even |15 it
— Option Fill Style Nons =
Auta Feference
It BrezralFie IE uzerlhallegrotproject2imaster. brd Line Style and Wwidth: El -
[V Automatically isference placed parts
Oupu BeadFle | Mn¥loeed
~Sessionlog——————— ~Intertool Communication
™ Allow Etch Remaval During ECO Font: __A,‘am ’V F*Enah\a\r\teltnnl Communication
Place Changed Components: 1 Always  C I Same \
Board Lanunching Option
& Mpen Board in Allsgin ¢ |—\ oK | cancel | Help |
\
" Dpen Board in SPECCTRAGUest
 Dpen Board in AFD
€ Mone
"ok ] comcel | hep | .
Options > Preferences

Have Allegro open after
netlisting

More Information

If you use Capture to create your schematics, you have the ability to cross-
probe with Allegro. There are two methods by which you can perform
cross-probing between the two systems.

First, when you run the Capture netlist program, you enable the Open
Board in Allegro option. After the netlist has been successfully created,
Allegro will automatically be launched and you can perform the cross-
probing commands such as placement, highlighting, and so forth.

The second method to perform cross-probing is to use Intertool
Communication. You can launch both Allegro and Capture manually using
this mode. To enable Intertool Communication, from Capture, select
Options > Preferences, select the Miscellaneous tab, and check the
Enable Intertool Communication option.

Important

Remember that you must first start an Allegro command, such as
place, delete and so forth, BEFORE selecting the object in the
Capture schematic. If no Allegro command is active, and you select
an object in Capture, the default command isthe Allegro
“highlight” command. If the object selected is not yet available,
you will get an error message on the Allegro command line.
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Labs

¢ Lab: Using the Concept Schematic for Manual Pplacement
m Use cross placement to place components between Concept and
Allegro.
¢ Lab: Using the Capture Schematic for Manual Placement

m Move parts using cross selection and cross highlighting between
Capture and Allegro.

More Information

The following lab will allow you to familiarize yourself with the process
and steps required to cross probe between either Concept or Capture and
Allegro. Remember, you can only perform these stepsif you used Concept
or Capture as the front-end tool when you imported your schematics into

Allegro.

www.cagifamily.com EMail:cadserv21@4lteeRiadrayout System May 27, 2002
The document is for study only,if tort to your rights,please inform us,we will delete


www.cadfamily.com
www.cadfamily.com

Lesson 9 Advanced Placement

Lab 9-4: Using the Concept Schematic for
Manual Placement

Objective: Use the Concept schematic to select and place components in
the physical layout.

This section requires that you have loaded logic data from a Concept
schematic. You will move components from the Concept schematic
window to the Allegro design window. To assure communication between
Concept and Allegro schematics, both software tools should be opened
from the Project Manager.

G Note

If you have loaded your data from the Capture schematic tool, you
should skip thislab and move to the next lab, Using the Capture
Schematic for Manual Placement. If you have loaded your dataas a
third-party netlist, skip thislab and move on to the next lesson,
Routing.

Starting the Project Manager

A project configuration has been set up for you that defines schematic files,
libraries, and layout files associated with your project. Use one of the
following methods to start the Project Manager on your platform.

1. To start the Project Manager, do one of the following:

a. From Windows, choose Sart > Programs > Cadence PSD 14.2 >
Project Manager.

b. In UNIX enter the following command in a UNIX shell:
projmgr

The Project Manager form opens or the Project Manager Product
Choices dialog box displays.

2. If the Project Manager Product Choices dialog box displays, select
PCB Design Studio and click OK.

3. Click the Open Project button in the middle of the Project Manager.
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Opening the Project
When you click Open in the Project Manager form, a file browser window
appears.

1. Navigate to the projectl directory. Select projectl.com, then click
Open, as shown in the figure:

Open Project HE
Lok jr: Ia project] j - £k B~

|1 classlib
|:I temp
|1 warklib

project].cprm

File: name: IprDiECH .Cpm Open I
Files of typie:  [Froject Files [*.cpm) =] Cancel |

7

The Project Manager form changes and other large buttons appear.
2. Click Design Entry.
The Concept program starts and a schematic appears.

3. Resize the Concept schematic window to fill most of the left half of
your screen.

4. Inthe Project Manager form, click Layout.

The Allegro program starts and your most recent design, placed.brd,
appears.

5. Resizethe Allegro window to fill the right half of your screen.

You are ready to use both the Concept and Allegro windows from the
same screen.

Placing Components Between Concept and Allegro
1. Inthe Allegro window, choose Place > Manually.

The Placement form appears.

2. Move the cursor to the Concept window and click on one of the
components.

The Concept tool acknowledges your selection by drawing a dashed-
line rectangle around the component.

www.cagifamily.com EMail:cadserv21@iteeRioadrayout System May 27, 2002
The document is for study only,if tort to your rights,please inform us,we will delete


www.cadfamily.com
www.cadfamily.com

Lesson 9 Advanced Placement

3. Moveyour cursor back to the Allegro window and notice that you are
dragging a physical component package.

Click anywhere in the Allegro design window to place the component.
Repeat the previous three stepsto place afew more components.
Click Cancel from the Placement form in the Allegro window.

N o g A

In preparation for the next lab, you can free some system resources by
using the following steps:

a. Choose File > Exit to close the Concept window.
b. Choose File > Exit to close the Allegro window.
c. Choose File> Exit to close the Project Manager window.

@ End of Lab
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Lab 9-5: Using the Capture Schematic for
Manual Placement
Objective: Use the Capture schematic to select and place componentsin
the physical layout.

In thislab, you will use the Capture schematic to place and move
componentsin the Allegro design.

Opening Capture
1. To start the Capture tool, choose Sart > Programs > Cadence PSD
14.2 > Capture.

The Capture window displays with no projects open.
2. Choose File> Open > Project.
A file browser window opens.

3. Navigateto the project2 working directory, select release.opj, and click
Open.

Open Project EHE
Look j: I i project2 j = £% E5-

__| allegro
. releaze. opj

D Training-Lib.opj

File marme: Irelease.npi Open I
Files of type: IEIru:au:I Project [*.opj) j Cancel |

4. Choose Options> Preferences.

5. Inthe Miscellaneous tab, make sure the Enable I ntertool
Communication option is checked, then click OK.

6. Open Page 1 of the Root Schematic.

2

Cross Selecting Between Capture and Allegro
1. Start Allegro and open the placed.brd fileif it is not the active design.

2. Arrange Capture and Allegro so that they each occupy half of your
screen, one on the | eft side, the other on the right.
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In the Allegro window, choose View > Zoom Fit to see al of the
Allegro board.

In the Allegro window, choose Edit > Move.

Move the cursor into the Capture Page 1 schematic window and select
one of the FCT components.

The component you selected in Capture is attached to your cursor in
Allegro.

Practice cross selecting components in Capture and moving them in
Allegro. When you are finished, right-click and choose Done from the
pop-up menu in Allegro.

Cross Highlighting and Dehighlighting Between
Allegro and Capture

1
2.

7

In Allegro, choose Display > Highlight.

Click on apart in Allegro.

The corresponding component in Capture is selected.
Click on several more partsin Allegro.

The corresponding components in Capture are selected. The selection
in Capture is cumulative. If a different schematic page contains the
component you' ve selected in Allegro, the page opensin Capture.

In Allegro, choose Display > Dehighlight.
Click one of the previoudly highlighted partsin Allegro.
The corresponding component in Capture is unselected.

Continue dehighlighting partsin Allegro until you have unselected all
the selected componentsin Capture.

Exit Capture and exit Allegro. You do not need to save these designs.

@ End of Lab
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Lesson 10: Routing and Glossing

Learning Objectives

® & 6 o o o

*

Define and display etch grids used for routing.

Add and delete connect lines (clines) and vias.

Prepare for autorouting by creating preliminary embedded planes.
Route net connections with SPECCTRA.

Use Slide and Replace Etch to improve routing.

Learn techniques for replacing etch and how to use the Cut option
in conjunction with other etch editing commands.

Gloss the routing in the design

Summary

In thismodule you will learn how to interactively route your printed circuit
board. You will learn how to add etch to make signal connections and will
also learn the commands used to edit existing etch on the board.

You will use the SPECCTRA router to autoroute your design. However,
thisis not meant to be a course on how to use SPECCTRA. If you wish to
learn the details of SPECCTRA, you should take the SPECCTRA courses
available which are:

m  SPECCTRA AutoRoute Basics
m Advanced SPECCTRA Autorouting Techniques
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Define board Set/check CBD
mechanical Load logic data rules and
stackup constraints

Arrange/place
components

Design Layout Process

Manufacturing

outputs
check plots
aperture files
Gerber data
NC drill data
Sikscreens YOU ARE
y

drawings HERE
fabrications

drawings
reports Generate Define Power/ I -
Autorename < manufacturlng GND planes
backannotation output

More Information

At this point in the design process, the logic has been |oaded, the board
mechanical has been defined, the design rules or constraints have been set,
and the components have been placed. You will now route the design using
both interactive and automatic techniques.

Accessing interactive routing modes

More Information

Use aroute command to access interactive route mode simply. When you
use routing commands, the etch grid is displayed.
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| cons associated with routing are:

UnRats All turns off al ratsnest lines.
Rats All turnson al ratsnest lines.
Route Connect isused to make electrical connections between pins.

Slideis used to move existing traces.

Routing and Glossing

Custom Smooth isused to smooth or glossindividual netswhile
interactively routing traces.

Edit Vertex isused to add or remove vertices from existing traces.

m AutoRoute opens an autorouting parameter form and lets you evoke

the SPECCTRA router, but it does not access the SPECCTRA

interactive user interface.

m SPECCTRA GUI trandatesthe current Allegro design and opensit
in the SPECCTRA interactive user interface. By default, thisiconis
NOT part of the route toolbar. It must be added manually.

Routing Grids: Fixed

Visibility ——'* aigson

Grid toggle icon

Offset /

w

pacing

AllEtch

All etch layers

TOP

L. GMND
Individual layers

WCC

Spacing

Oftsst.

Sipacin

Offset:

Spacin

Offset

Spacing

Offset:

Sipacin

s

R

100.0

& [250

) P

]

x [50

[250

]

® |50

: 250

7

t___ Scroll
bar

DKI

Summary

The etch grid is automatically displayed, if grids are visible, whenever a
route command such as Route Connect is executed. Thisisthe snap grid
that is used when you graphically add route into your design using the left
mouse button to select point. If you set the routing grid and your grid is

displayed, but you still cannot see the routing grid, set the Classin the

Options folder tab to Etch.

Remember to use the Tab key to move from one line of the form to

another, not the Return key. The Return key will close the form.
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More Information
Select Setup > Grids from the top menu to access the Grids Display form.

The form shows afixed routing grid on all layers. A fixed grid system uses
aconsistent increment or spacing between grid linesinthex and y
direction (usually defined with a single number, such as 25). Thisgrid
starts from the origin (0,0) of the layout drawing.

m TheGridsbutton at thetop left of theform controlsthe visibility of the
grid point display.
m TheAll Etch section of theform isaways blank. Entering the route

grid here definesall the etch layersat once (so you don't haveto enter a
grid for each individua layer).

m If youwant to use adifferent route grid on acertain layer, enter it into
theindividual layer’s section.

m Usethescroll bar on the right side of the form to see dl theindividual
layers.

Routing Grids: Variable

¥ Grids On

Layer Offset # Spacing

Mon-Etch Spacing: ¥

Offset:
AllEtch Spacing.  « [698 y2

Offzet: ¥ It

Offset: ® |00 S 1]
GND Spacing: ¥ 109, @ @ @ @

Dffset: & [0o w [oo

WEC Spacing:  w [809.080

Summary

A variable grid is noticeable by the series of large and small grid pointsin
the display area. Each large dot represents where the variable grid starts. In
the example, notice thereisalarge dot, followed by an 8-mil space, a 9-mil
space, and another 8-mil space. Then another large dot appears,
representing where the pattern starts again.
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More Information

The form shown depicts avariable 8, 9, 8 routing grid. A variable grid

Routing and Glossing

system uses a repetitive sequence of increments to define the grid spacing

in the x or y direction.

m Variablerouting grids help to maximize available “real estate’ by

optimizing the number of potential routing channels.

m Variablerouting grids adapt well in mixed technology designs (boards

with through-hole, surface-mount, and fine-pitch components).

m Trytocreate avariable grid that will keep most of your component

pinson aroute grid. (For example, your grid should accommodate
partswith 100-, 50-, and 25-mil pin pitch.)

Finding Nets or Reviewing Rats

Line lock: Line ¥ 45 x ] (i

= Spritiols
I= Funetirs:
| HEts

[ Pins

[V Vias

I~ Clires
[T Lires

¥ Clip dangling clines
Srnoath; Minirnal =
[ Snap to connect point

jDDlIDHS Find Wisibility
W JroP ] b [ agtions Y [ Fina Yy [ visiity
MW [ooTTom =] "
r— Diesign Object Find Filter
mavailahle via ‘I Via Al On HI0OF I
Net name: NULLMET 0] G ¥ Shapes

= &aits

[V Cline Segs
[T Gttier Seas
™| Figures
= BEE enars
= et

¥ Ratsnests
I~ Batie

Highlight

B

¥ Replace etch

Find By Mame
Symbol Fin | |Mame 'I
> I More... I

P8OOSO N

L
@
¢
L]
@
L
«
n

Rats

| KX XK XX £

Use highlighting or ratsnest lines to find missing connections.

More Information
Highlighting Nets

To select elements to be displayed in the permanent highlight color,

choose Display > Highlight. To dehighlight elementsthat are currently
highlighted, use Display > DeHighlight.

Viewing Ratsnests

Rats are imaginary lines drawn between the unconnected pins of a net.
Use the Display command to display or blank (remove from display)

ratsnest lines.

To display or blank (remove from display) all rats, or only by

component or net, choose Display > Show Rats or Display > Blank

Rats.
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When a net contains dangling trace endpoints, the ratsnest lines are
drawn to the end of the dangling connection and not to the pins.

Adding Signal Connections

1 Route > Connect or \\

2 Check "active" layer

v

W [Tor ] aat

W [porTom

=] ar
=] via
—'—

3 Select start point -7

'@ L N
|

4 Click left to enter the projected wire path

5 Click left to continue path to target

6 To exit Connect mode, choose the Done command

Summary

It isvery important to check the settings of the Active and Alternate layers
in the Options Folder tab when adding etch. If the routing does not appear
on the etch subclass that you expected, it is probably due to an incorrect
Active layer setting. However, with the Allegro Smart Start feature, this
problem is eliminated. If you select on a surface-mount pin, or a piece of
etch, and the Active layer does not match the subclass of the element
selected, the Active layer will be automatically changed to match the
selected element.

More Information

To add signal connections, first select Route > Connect from the top
menu, or use theicon. This puts you into connect mode, ready to add
connect-lines (or clines). Clines differ from other graphic linesin that they
have signal name intelligence and adhere to design rules for width and
spacing.

Next, verify that all settings are correct in the Options and Visibility forms.
We will give a detailed description of these settings later in this lesson.

When you are sure that all Options form settings are appropriate, you can
begin selecting points, or drawing the line.
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Inserting Vias

Routing and Glossing

Once you have selected a start point, a projected wire path follows your
cursor. Thisisthe wire segment or connection that will be added to the
design.

Between your cursor and the target pinis atarget line that actsas a
directional guide that shows you where you must go to complete the
connection.

If you turn rats on, aratsnest line stretches from the start point to the target
pin. (Thisratsnest line dynamically repositions itself between the wire
endpoint and the target pin for each segment that you add.)

1 Route > Connect or t\

6 Right-click to select
menu options Done

2 Check "active" layer

Oops
Cancel
Mext

Tiemp Eraup

j Options § [ Find | [ visiity |
a | ITEIP - | Act Complete
| IBDTTDM =] Al Reject
=M Addia
Eitiiztr
3 Add etch on TOP layer Eriap Fia T
Meck
Mew Target
I Target
Swan Lavers
Toggle
. . . Options | ,f Find \ {V\s\hility \
4 Double click to insert a via
B [poTTOM -] st
W [1or

| Al
x| Via

5 Add etch on BOTTOM layer

More Information

This section explains how to use the Connect option to add viasto a

design.

1. Select Route > Connect from the top menu. Notice that the Options
form changes.

2. Veify al settings in the Options form, and be sure that your desired
etch layer is Active.

3. Begin adding the connection by picking vertex points, using the left
mouse button in your Allegro work area.

4. Toadd avia, check the Alternate layer in the Optionsform (and change
if necessary). Then, double click the left mouse button.

5. Noticethat the Active and Alternate layers have swapped. You can
continue adding your connection on the currently active layer.

6. Click right and select Done to complete the Connect command.
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Remember that the via padstack that is used will be the viayou defined as
the default viain the Physical Constraints form or the Default Rules.

Selecting Via Types

thru-hole via
TN
— | =

Dane L

Oops
Cancel J—— k\

Mext
| oatons [ Find | [visiiiy | e
= ——

Tiemp. Group

Complete W |ror - st . )

Reject O [eno ] blind via

| <L12> | vis —=

AddVia —> ULy s T \&

Fitiisty / =Y

ine Toc) e -

Shiam Hat l

Meck -

Mew Target

I Tfarget

Siwap Layers

Toggl . .

o buried via

Summary

When adding vias, Allegro attempts to use the most “ conservative’ via
When using blind and buried vias, this means Allegro will attempt to use
the blind or buried via before using a through-hole via. In the case shown,
since the Active layer was set to TOP and the Alternate layer was set to
GND and there was a buried via defined between these two layers, Allegro
will by default select this via. However, you can aways override the
selected via by selecting in the Via pull-down section and choosing a
different via.

More Information

There are two types of vias: through-hole or blind/buried. You can add
either type as part of a connection.

A through-hole viais a plated hole that passes through all layers of your
design. It provides a means of connection from one etch layer to any other.
Through-hole vias are the most common. They are easier and cheaper to
manufacture than blind or buried vias, but they block routing grid channels
on al layers each time oneis used.

In order to add vias that differ from the default via padstack you defined,
you must add them to the list of available viasin the physical constraint
rules.
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A blind viaisaplated hole that starts from an external layer but is not
drilled through all layers. This provides a means of connection between an
external layer and one or moreinternal layers. A buried viaisaplated hole
that starts from an internal layer and extends to another internal layer but
never reaches the external surface of the fabricated board. Blind and buried
vias do not block routing channels on al layers and thus allow more
connections to be made on very compact designs. These types of vias
require separate drilling files for the various drill stages required by
manufacturing, and are therefore more expensive to produce.

In order to use blind or buried vias, you must define the layer pairs by
selecting Setup > Define B/B Via from the top menu.

Choose from the list of available vias you can use in the Options folder tab.

Pop-Up Menu Options

Before you select After you select
a start point a start point

Done Daone
[ ops Oops
Cancel Cancel
[ ERE MNext

Temp Eroup Temp EauE
Complete [LamplEte
EEfest Feject

AddwiE AddVia
Eirishy Firist

Shap Hat T Stiam Fat )
[ Eck Meck

[ ev Target: Mew Target
[ & Trara et Il Tranget
Swap Layers Swap Layers
Toggle Toogle

More Information
Immediately after selecting Route > Connect, you view a pop-up menu:

Swap L ayer sinterchanges the Active and Alternate layersin the
Options form.

During the process of adding segments, different options are available:
Done exits the Route > Connect command.

Oops lets you undo or take back the last added point in the wire path
(can be used to repetitively remove all wire segments and vias for the
current connection).

Cancd cancels all selections and exits from the command.

Next lets you start on a new connection without exiting from connect
mode.
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Reject appliesif multiple objects are stacked on top of each other. It
letsyou rgject acurrently selected object and select another object from
awindow.

Add Viais used to add through-hole, blind, or buried routing vias.

Finish completes the connection using an automatic router. This
routing is performed on the active layer only. No autorouting licensing
is needed for thisfeature.

Snap Rat T enables you to move aRat T connection to the last pick.
Note that this option is not available with PCB Studio.

Neck means that the next segment will neck down and ensures the
segment complies to the Physical Rule Set for the Minimum Neck
Width and Length constraints.

New Tar get lets you select a new rubberband target pin (defaults to
closest pin).

No Tar get eliminates the rubberband line from the cursor to the target
pin.
Toggle lets you switch the initial direction of the projected wire path.

Options Form

/ Optionss | | Fing Y [ visoiy |

Off

TOP
S I
| (W orror e %5
GND IND available via j Yia
vCC Netrame:  NULL NET 90
SIG3 Line lock: Line |5 IE/
BOTTOM Linewidh:  [50 | g
Bubble: | Shove piefered )
Shove vias: lﬁ \ALine
v Gridless Arc

¥ Clip dangling clines

Smoath: I Mirimal = l

¥ Snap ta connect paint
¥ Replace etch

More Information

When you select Route > Connect, the Options form changes. You can
change the datain most fields by moving the cursor into the field and
pressing the left mouse button. The diagram shows the choices available
through the various pop-up menus.
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Act and Alt

The Active and Alternate subclass fields determine which layer will be
used for the current connection. The Active and Alternate layers are
interchanged if you select Swap or add a via. Remember, when
selecting a surface-mount pin or apiece of existing etch, the Active
layer will automatically switch to the appropriate subclass.

Line Lock

These settings control the type of line, either Line or Arc, and the
angles alowed for turns. Off implies that “any-angle routing” is
allowed.

Line Width

The line width value is based on the Design Rules. When you select a
pin for routing, the Allegro program recognizes the net, and
automatically loads the Net Name field and required line size into the
Options form. You can also type avalue into thisfield. If you typein a
value, the Reset button becomes available which, when selected, will
change the value back to what Allegro determines should be the width.
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Options Form—Smooth

/ Optons | [ Find Y [ visibily |

W |1oP =] Aat
| N ECEE R
IND available via j Wia Off
Metname:  MULLNET — | Minimal ~

Lire lnck: ILine | |45 | Full \

Line width: 5.0 Beser

Bubble: | Shove preferred | ¥
Shove vias: Ifo = P .

v Gridless ﬁ

¥ Clip dangling clines T |

Smooth: I Miriimnal =

¥ Snap to connect poirt

¥ Replace etch
00
. o

v

More Information
Smooth

This feature automatically smooths or cleans routing asit is being
added. Thisisrequired, since the interactive router performs real-time
push and shove of existing etch. Smooth is only available if Hug
Preferred or Shove Preferred is enabled. The Smooth option offers
three choices:

Off meansthisfeatureisdisabled. Existing etch affected by the current
route may end up with undesirable angles and bubbles. Using this
option is amethod for creating shielded etch.

Minimal will eliminate only afew short and/or extra segments.

Full will eliminate more segments similar to the Custom Smooth
command.

Snap to Connect

This option lets you connect to the center of off-grid pads, vias, or
dangling endpoint etch.

Replace Etch

Replace Etch lets you change the path of an existing trace, without
extra delete and add steps. When you add aloop into an existing trace,
the older portion of the loop is recognized and automatically deleted.
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Options Form—Bubble/Gridless

gridded

j Options § | Find Y [ visiity |

M [Tor v | At
W |BOTTOM =] an
[N available via =] via ———3 Hug preferred

Metname:  MULL MET Off

Linelock  [Line @] [#57] Hug Preferred =

Line widl  [5.0 Fes| ¥ | Shove Preferred
Bubble: Shove prefered j

Shove vias: Ifo 'l

¥ Gridless
¥ Clip dangling clines Shove

Smaooth: lm preferred
¥ Shap to connect point
¥ Replace etch

More Information
Bubble
The Bubble field provides three choices:

Off meansthe route follows your cursor picksinthe x and y direction
absolutely. It does exactly what you ask it to, regardless of potential
DRC errors.

Hug Preferred means the new route hugs around existing etch
objects. The existing objects are not modified.

Shove Preferred means other etch objects are shoved and moved out
of theway, if possible, to correct for gpacing violations.

Gridless

This feature determines whether the added etch is snapped to the
routing grid or not. Gridlessisonly availableif Hug Preferred or Shove
Preferred is enabled. This option offers two choices:

Off pushes etch to the next available free grid.

On pushes etch away from pads and viasjust enough to reach alega
minimum DRC clearance.
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Labs

¢ Lab: Defining Etch Grids
m Define and display a grid suitable for adding traces.
¢ Lab: Adding and Deleting Connect Lines and Vias
m Learn how to add and complete a signal connection.
e Add a connect line (cline).
e Delete etch.

e Insert vias.
e Use the bubble option.

More Information
The following lab will allow you to:

m Familiarize yoursalf with the process and steps required to set the
interactive routing grid.

m Familiarize yoursdlf with the process and stepsrequired to interactively
add routing and vias. You will also learn how to delete routing and vias.
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Lab 10-1: Defining Etch Grids

Objective: Define and display a grid suitable for adding traces.
In thislab you will edit the Grids Display form to define etch grids.

1. Start Allegroif you don't already have it running, and open placed.brd
if it is not the current design.

2. If required, resize Allegro to fit your screen.
3. Choose Setup > Grids from the top menu.
The Grids Display form appears.
You will change the x and y spacing values for all routing layers.

4. Check the Grids On option in the upper left corner of the form and
make sure that it istoggled ON.

5. Scroll the form to examine the entire list of etch layers, then return to
the top of the displayed list.

G Note

Before you proceed to the next step, please note: To advance to the
next field in any Allegro menu, use the Tab key. DO NOT pressthe
Enter key to advance fields. The Enter key has the same result as
clicking the OK button, closing and executing the form.

6. Locate the section marked All Etch in the column labeled Layer, and
set the X and Y values as shown in the figure: Make sure the values you
type are separated by spaces.

Al Etch Spacing: M |5
[y IE
Offzet; M I W I
The settings automatically change for all other etch layers.
7. Click OK at the bottom of the Grids Display form.

Depending on your last active command, the Allegro work area
window may or may not display the 5-mil grid pattern.

8. Inorder to ensure that the Etch grid is being displayed, you must
activate arouting command. Click the Add Connect icon (same as
choosing the Route > Connect menu item).

N

The Etch grid displays.
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@ Note

If you had set the grid to alternating 8-, 9-, 8-mil intervalsinstead of
astraight 5 mils, you would see a distinct repeating grid pattern
display, showing alarger dot every 25 mils, with smaller dots at
8-, 9-, 8-mil intervals.

9. Right click and choose Cancel from the pop-up menu.

@ End of Lab
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Lab 10-2: Adding and Deleting Connect Lines
and Vias

Objective: Learn how to add and complete a signal connection.

Later in the labs, you will use the SPECCTRA autorouter to route the
design. When adding the routes manually, keep in mind that by default
SPECCTRA routes the TOP layer mainly in ahorizontal direction, and the
BOTTOM layer mainly in avertical direction.

In thislab you will be manually routing portions of the MCLK net.

Adding a Connect Line

1. Click the Zoom Fit icon to fit the entire design in your view.

2. |f ratsnestsare currently displayed, choose Display > Blank Rats> Al
from the top menu to turn off all ratsnests.

3. Choose Display > Show Rats > Net from the top menu.

4. Click the Find tab to bring the Find Filter to the front.

5. IntheFind By Name section, select NET from the Find By Name drop-
down menu.

Find By Mame
INet j INamej
p Imu:lk] bare. . |

6. Inthevaluefield, enter the following net name:
mclk
The ratsnest line for the MCLK signal is displayed.

7. Either usethe®Z" stroke or choose View > Zoom by Pointsto zoomin
on the connector J1, which has one connection on the MCLK net if the
display has not been automatically zoomed around the MCLK net.

Note
To usethe*Z” stroke, pressthe Ctrl key and click and drag with
the right mouse button.

8. Look at the ratsnest for the MCLK net. Click the Add Connect icon.
The Find Filter and the Options forms change. Notice the Options
form. Before you select apin to start from, all settings should match the
following illustration:
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/ Options § / Find | / Vishiiy |

O [top x| et
O |soTTOM P
IN::: available via j Yia

Met name:  MULL MET
Line lock:  |Line | |45 =]
Line width:  [5.00 A

Bubble: I Shove prefered j

Showve vias: IEIff vI

v Gridlesz
[+ Clip dangling clines

Smooth; I kdirirnal - I

[+ Snap to connect paint

v Replace etch

9. Click on the pin of the J1 connector, which is the endpoint of the
MCLK ratsnest line.

Sincethe TOP layer is active and the pin is a through-hole pin, you are
adding a connection on the top layer of the board. If thiswere a surface-
mount pin, the connection would be added to the layer on which the pin
was defined.

After you select the start point, you see aratsnest line stretching from
the cursor to the nearest destination pin. Asyou move your cursor, the
route appears.

Notice also that the net name and the correct line width for MCLK are
now displayed in the Options form.

10. Continueto click points for the line until you reach the destination pin.
You can make your trace look similar to the figure:

If you make mistakes while picking points, back up, right click and
choose the Oops option.

When you reach the destination pin, the ratsnest line disappears,
denoting the completion of that connection.
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If the destination pin is on the bottom side of the board, you need to add
aviain order to connect to the pin. Since you will learn to add vias
later, stop routing at a point close to the destination pin.

11. Right click and choose Done from the pop-up menu.

Deleting Etch

The Allegro program provides several ways to delete etch lines. You can
delete lines, segments of lines, and sections within segments. Be sure that
you set the Find Filter and Options forms so that only the desired items are
deleted.

1. Click onthe Deleteicon in the toolbar.

X

The Options form and the Find Filter change.

G Note

Default settingsin the Find Filter may show all itemstoggled ON.
This can be dangerous while in delete mode. As ageneral rule, you
should turn all items OFF, then select only the items you want to
delete.

Click the Find tab to bring the Find Filter to the front if it isnot visible.
Click the All Off button in the Find Filter.

Check the Clines box to ON in the Find Filter.

Click onthe MCLK net.

The connection becomes highlighted.

o > DN

6. Right click and choose Done from the pop-up menu.

The previous etch you added disappears. Using Clinesin the Find Filter
lets you delete the entire connect line (all segments from pin to pin).

7. Click the Add Connect icon to add the connection back in, the same as
you did in the previous part of this lab.

8. Click onthe Delete icon in the top menu.

9. Inthe Find Filter, set the check box options as follows:
a. Toggle Clines OFF.
b. Toggle Cline Segs ON.
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10. Click on the MCLK net.

A segment becomes highlighted.

You can delete individual segments of a connect line by using Cline
Segsin the Find Filter.

11. Click another segment.

The first segment disappears. The ratsnest line reappears because the
pin-to-pin connection has been broken.

12. If any segments of the MCLK signal till remain, delete them.

13. Right click and choose Done from the pop-up menu.

G Note

Inserting vias

You can delete lines, segments, vias and shapes individualy, in
groups, or by selection window using other Options, Find Filter,
and pop-up menu choices. While in Delete mode, be careful when
changing these settings to avoid “unexpected” results.

1. Click the Add Connect icon in the toolbar.
2. |If necessary, click the tab for the Options form to bring it forward.
3. Inthe Optionsform, Set the active and alternate layers as shown in the
figure:
Optians \ /' Find \ / Visibility '\
O [top | fet
O [eoTTOM R
4. Click onthe pin of the MCLK net in the J1 connector, the pin
connected to one end of the ratsnest.
5. Once again, begin adding segments from that pin toward its
destination.
6. When you have reached a point where you would like to add avia,
double click with the left mouse button. See the figure.
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Add a via here

You have just added avia, and the Active and Alternate layersin the
Options form have been swapped. You are now adding on the
BOTTOM layer.

7. Finish the connection all the way to the pin of the U5 component.

Sincethe destination pin ison a surface-mount device on the top side of
the design, you will need to add another viato finish the route on the
TOP layer. However, you can't add the via under the pad, so you have
to put it alittle to the left of the pad. See the figure.

Add a via here ..and another one here

8. Right click and choose Done from the pop-up menu.

Look at how the connection you just added uses two different etch
layers and routing vias. Sometimes using aviato go from TOP to
BOTTOM, then from BOTTOM to TOP again, isreferred to as
stitching because of the similarity to sewing.
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Using the Bubble Options
1. Click the Add Connect icon in the top menu.
The Find Filter and the Options forms change.

2. Move the cursor into the Bubble field of the Options form. Select
Shove Preferred in the drop-down list if this option is not already
selected. Under Smooth, set the option to Full.

3. Click the Rats All icon to turn on all ratsnests. Zoom into an areato
view one end of aratsnest on the pin just below the MCLK pin of the
J1 connector, and the other ratsnest connection on the U5 component in
view. See the figure.

Note

Your view may differ slightly, depending on how your components
are placed.

Start a new etch path here.

4. Click onthepinjust below the MLK pin of the J1 connector. Thisisthe
WAIT net. Seefigure above.

Make sure the active layer is set to TOP.

5. Start moving your cursor toward the existing etch of the MCLK net.
The existing etch will be “ shoved”, or moved, as the new etch becomes
closer than the DRC “line to line” value.

6. Experiment with the different Smooth options of Off, Minimal and Full
that are available in the Options folder tab, and with the different
Bubble options of Off and Hug Preferred. Also experiment with the
Shove vias option.
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@ Note

While you are in this mode, there may be some instances when the
trace to be added will create aDRC. When this happens, your
cursor will appear as a DRC marker.

Shove preferred, Minimal

Shove preferred, Full

7. Finish routing the WAIT net.
8. Right click and choose Done from the pop-up menu.
9. Choose File > Save As from the top menu.
A browser form appears.
10. In the File Name field, enter:
routed
11. Choose Save.

Thefile routed.brd has been saved to disk. Throughout the remainder
of thislesson you will be writing over the routed.brd file.

@ End of Lab
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Accessing the SPECCTRA Router

SPECCTRA interface —>

File > Export > SPECCTRA

File > Import > SPECCTRA

More Information
Shown are three ways to access SPECCTRA.

1. The SPECCTRA interfaceicon isfound in the top of the Allegro
window.

2. You can select File > Export > SPECCTRA to generate a.dsn file
from Allegro.

3. You can select File> Import > SPECCTRA to read a session or
routesfile into Allegro.

Autoroute Prerequisites

¢ A netlist is loaded to give conductor intelligence
m A partial netlist is acceptable

¢ Placement reflects the arrangement logic
m A partial placement is acceptable

¢ A user-defined route keepin
m This is mandatory!

More Information

Autorouting normally occurs after placement is complete and you have
made some minor preparations, such as the addition of critical nets. You
have defined constraints by this point, as well as any route-related
properties.

Autorouting can be carried out with either a complete or a partial netlist
and acomplete or partial placement. The Allegro tool will attempt to
connect any nets belonging to placed componentsin your design.
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You SHOUL D define a Route Keepin in the design. Define the keepin area
through aboard symbol, or add it directly to the design. If no Route Keepin
is defined, the SPECCTRA translator will make the routing areaiin
SPECCTRA match the entire drawing extents.

Preparing for Automatic Routing

¢ Check/define etch grids if required.
¢ Check/define cross section (layer stackup).
¢ Check/define appropriate constraints and properties.

¢ Check for NO_RIPUP, NOROUTE, FIXED, and NO_GLOSS
properties.

¢ Define internal plane layers as negative in the cross section
(layer stackup).

¢ Save your design before starting any automatic routing.

More Information

You should always compl ete a check of the conditions and parameters set
in your design before committing to an execution of any autorouters.
Perform the following actions:

m Define Cross Section (layer stackup). You might want to add routing
layers prior to automatic routing.

m Define appropriate Congtraints and Properties. Check congtraint rules
and routing-related properties (discussed in more detail later in this
chapter).

m Check exigting etch for NO_RIPUP, NOROUTE, FIXED, and
NO_GLOSS properties, and add these propertiesif needed.

m Internd plane layers need to be defined as negative. The SPIF
trand ator and the router will take along timeto processtheplaneif you
treat it asapodtive a this point. If you have a split plane on alayer,
now isthe timeto define that as a negative.

m Itisimportant to SAVE your work up until this point so youwon't lose
all the settings that you have added thusfar.
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The Allegro-SPECCTRA Process

SPECCTRA interface

route.brd

LA T VAT

route.brd

More Information

When you click the SPECCTRA icon, Allegro writes afilename.dsn
(design file) that SPECCTRA uses asinput. The SPECCTRA user
interface then starts automatically.

After selecting parameters or importing custom parameters (.do files), you
can start SPECCTRA routing from the SPECCTRA user interface.

When routing is complete, you are prompted to write a filename.ses
(session file) that can be imported into Allegro. If you used the
SPECCTRA interface icon to start this process, the Allegro software will
expect to import afile with asimilar name. For example, if you started with
an Allegro file named route.brd, the SPECCTRA interface would create a
route.dsn file and expect to read back aroute.ses file after routing.

Upon quitting from the SPECCTRA interface you are returned to the
Allegro Editor, and connections are updated automatically.
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Labs

¢ Lab: Preparing for Autorouting

m Create embedded power planes.
e Make the plane layers visible.
e Create the shape for the VCC power layer.
e Assign the VCC net to the new shape.

e Copy the VCC shape to the GND ground layer and assigning the
GND net.

e Save your work.
¢ Lab: Using the SPECCTRA Autorouter

m Complete all net connections with SPECCTRA.
e Preserve pre-routes into SPECCTRA.
e Run the SPECCTRA router.

More Information

The following labs will allow you to familiarize yourself with the process
and steps required to create temporary planes. You will learn how to create
aplane, assign a net name to the plane, and finish the plane. It isimportant
to have all planes created before transferring to SPECCTRA so the
autorouter can recognize the power/ground nets for pin-escaping. You will
also become familiar with the process and steps required to do asimple
route using the SPECCTRA autorouter.
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Lab 10-3: Preparing for Autorouting

Objective: Create preliminary embedded power planes.

At this stage of the design processiit is advisable to check the following
items before committing your design to any autorouter:

Check/define etch grids (if gridded routing isto be used).
Check/define cross section (layer stackup).

Check/define appropriate constraints and properties.

Check for NO_RIPUR, FIXED, and NO_GL OSS properties.

Add preliminary embedded planesif VCC and GND connections areto be
autorouted.

In order for the SPECCTRA router to add VCC and GND connections,
these planes must exist prior to routing. You will add embedded negative
planesin the following steps. (Embedded planes are discussed in further
detail later.)

* & 6 o o

Making the Plane Layers Visible

1. Start Allegro if the software is not already running, and open the
routed.brd file.

2. Inthe Control Panel, activate the Visibility tab.

3. Set the check box options to match the figure by first checking the
Planes option, then checking All for Planes and making sure only
GND and VCC are checked:

J options Y/ Find Y, [ visiiity \
et I j

L aver Etch Pin Mia Duc All

Conductors | I e
Flanes W |2l i vl e

TOP ] (] (m] (w] [
GND 0000w
o ENENEN R

EOTTOM (W] (W] (] (] ™
4. Choose Display > Color/Visibility from the top menu.

5. Select the Sack-Up group and set the color for Pin/Via/lEtch to green
for the GND subclass and set the color for Pin/VialEtch to red for the
VCC subclass.

6. Select the Areas group from the drop-down list.
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Toggle the Route K1 (Route keepin) classto ON.
Click OK to confirm your settings.
The Color and Visibility form closes.

Creating the Shape for the VCC Power Layer

1.
2.

Choose Add > Shapes > Solid Fill from the main menu.

In the Options form, set the Active Classto ETCH and the Active
Subclassto VCC.

Next you will define a polygon.

Zoom into the upper left area of the board, with enough magnification
that you can clearly distinguish the board outline and the route keepin.

Begin laying down a polygon, 10 milsinside the border of the route
keepin. Use the zoom and pan commands to maintain your view so you
can see where the polygon vertices are being placed.

If you make a mistake, you can back up vertex-by-vertex by choosing
the Oops command from the pop-up menu. You can also use the Edit >
Vertex, Edit > Delete Vertex, and Edit > Boundary commands to
change avertex location. See the figure for an example of how your
polygon might look. Make sure your starting point and ending point are
the same so the shape is a closed polygon. Once you have completed
your shape outline, you change into the “Edit Shape” mode (thiswill be
discussed later)
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Route keepin

Board outline Polygon shape offset by 10 mils

Assigning the VCC Net to the New Shape

1. Choose Edit > Change Net (Name) from the main menu.
A browser window opens, displaying all the netsin the design.
2. Scrall thelist, select VCC, and click OK
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= Pleaze enter the net name | x|
I"Ju:u: vI

Help

f v Database
ﬁ:tlfat — [T Litrary
| | _*I:I
Total elermen 1582

The shape you are editing is now attached to the VCC net. The Allegro
message area reports that the shape moved from the null set to VCC.

To fill in this polygon, choose Shape > Fill.

The polygon you just created isfilled in with the color you have
assigned in the Stack-Up group for VCC.

Creating the Shape for the GND Ground Layer and
Assigning the GND Net
Next you will create the GND plane. These steps will show you how to use

the Z Copy command. Thisis an alternative method to creating a shape by
manually “drawing in” the outline.

1
2.

N o g A~

Select Edit > Z-Copy from the main menu.
Change the Subclassto GND.

Change the offset to 0.00 if required.

Select on the VCC shape.

The VCC shapeis copied to the GND layer. The outline matches
exactly what you entered for the VVCC shape

Select Done from the right mouse button pop-up menu.
Using the Visibility folder tab, turn off the VCC layer.
Select Edit > Shape from the main menu.

Select the GND shape.

The GND shape highlights.
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8. Select Done from the right mouse button pop-up menu.
The GND shape becomes “unfilled”.
9. Choose Edit > Change Net (Name) from the main menu.
A browser window opens, displaying al the netsin the design.
10. Scroll the list, select GND, and click OK
11. Tofill in this polygon, choose Shape > Fill.

Saving Your Work

1. Choose File > Save from the top menu.

A window appears and warns you that the routed.brd file aready exists.
It asks if you want to overwrite thefile.

2. Click Yesto confirm the overwrite.
The routed.brd file is saved to disk.

@ End of Lab
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Lab 10-4: Using the SPECCTRA Autorouter

Objective: Complete al net connections with SPECCTRA.

In thislab you will use the SPECCTRA router and the SPECCTRA
interface that is built into Allegro software.

Preserving Pre-Routes into SPECCTRA

By default, all routing that existsin the Allegro design gets “ protected”
when transferred into SPECCTRA. This means that the SPECCTRA router
cannot move any of the transferred routing. Therefore, if you want to keep
any of your existing routes, you need to make sure your routing “matches’
theroutein SPECCTRA.

By default, the routing directionsin SPECCTRA are TOP as a horizontal
routing layer, and BOTTOM as avertical routing layer. Make sure your
routing matches these layer directions.

1. Open therouted.brd fileif it is not already opened.

2. Using the Visibility folder tab, make visible only the TOP and
BOTTOM layers.

3. If you want the SPECCTRA router to route the entire design, delete all
of the existing etch you might have created, especially theroutesfor the
MCLK and WAIT nets. Use the techniques you |learned earlier to delete
all of the current Clines/Vias.

Running the SPECCTRA Router

1. Click the SPECCTRA icon that you did not previously add into your
menu bar. Thisis theicon with the gray background, not the blue
background.

iy
The SPECCTRA Automatic Router dialog box appears.

2. Set your options to match those in the figure below. You can leave the
settings in the Routing Passes, Smart Router, and Selections tabs as
they are.
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Rauter Setup | Routing Passes | Smart Router | Selections |

— Strateqy
" Specify Bouting Pazzes

Lesson 10
= SPECCTRA Automatic Router sl 3 |

Cloze |

= Do File: I _I Route |
— Optiong W el |

[ Limit %ia Creation [~ Enable Diagonal Routing

[ Limit % raparounds ezl |
—Wire Grid

= Grid: IIZI.EI‘I ' Grid: IEI.EI‘I

= Offzet: IEI.EIEI Y Offzet: IEI.EIEI
—fia Grid

= Grid: IIZI.EI‘I ' Grid: IEI.EI‘I Help |

= Offzet: IEI.EIEI Y Offzet: IEI.EIEI

| Routing Subclazs | Routing Direction | Protect |
B [ TOF Horizontal O
= |[BOTTOM Yertical O

3. Click Route to begin routing.

The SPECCTRA routing begins. Your current board design is being
written into a SPECCTRA format .dsn file. During routing, you see the
SPECCTRA Automatic Router Progress report.
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F= SPECCTRA Automatic Router Progress | _ ] |
Mets: 181 Connections: REE
FPazz Type: zmart_roLte Pazz Mumber: 1
Current “Wire: 265 Wires To Route: 438
Completion: 2332 % IInconnechions: 434

g Detailss» |

If you want to discontinue routing you can click Sop. If you would like
to view details about the routing passes, such as the total number of
crossovers or how many vias arein place, then click Details.

. When autorouting is complete, click Closein the SPECCTRA
Automatic Router dialog box.

The SPECCTRA results are read into the Allegro design.
In Allegro, choose File > Save from the top menu.

A window appears and warns you that the routed.brd file already exists.
It asks if you want to overwrite thefile.

Click Yesto confirm the overwrite.
The routed.brd file is saved to disk.

@ End of Lab

www.cadtgraiizeem EMail:cadserv21@iiatmeRioadrayout System 10-35
The document is for study only,if tort to your rights,please inform us,we will delete


www.cadfamily.com
www.cadfamily.com

Routing and Glossing Lesson 10

Editing Existing Etch

# Sliding connections and vias

< Editing vertices

¢ Moving a connection to another layer
¢ Deleting connections

More Information

This section explains various editing options available while in Edit Etch
mode. The Options form plays a very important role during etch editing.
The Options form changes to match different types of editing needsand is
an integral part of editing control.

+ Moving etch lines with the Slide option results in etch that conformsto
current Options settings. Another way to change the path of existing etchis
to use the Replace Etch option within the Route Connect command.

« Creating or moving vertices of existing etch isafast method of moving
etch segments. The number of jogs in an etch connection can also be

reduced by deleting vertices.
+ You changethelayer of an etch line by designating the new layer in the
Optionsform.
+ Dédeting etchlinesand viasisa so controlled to alarge extent by selections
in the Options form.
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Moving Etch with the Slide Option

Route > Slide or... b

j optons { f Fing Y [ visiiity
Before ' ' ' ' ' ' Active etch subclass:
U U ' O ITDF’ ~]

Met name:  RD4
.I ' ' ' ' ' Cormers: 45 -
b ax 45 len: 93939
Fiubble: [Fug prefered 7]
Dane F2 Shove vias: m

After Oops F3 7| Clip dargling elifies

Cancel F4
'I’ ’l’ 'I' | Srooth Ful =
' ' ' ' Temp Group [V Allow DRCs
/ Canmplete
Reject v Gridiess
Cut I~ Add at max

[ Wiag with segments

I~ Tswith segments

More Information

Slide lets you move a connection with or without moving associated vias.
The moved segments do not become disconnected. Follow these steps to
dlide a segment of etch:

1. Select the Slide command on the top menu.

2. Pick the etch line with the left mouse button, and drag the line in the
desired direction.

3. Position the line and press the left mouse button once more.
Settings in the Options form affect the resulting etch:
m Corners: 45, 90, or Arc
m  Max 45 Len: Youtypeinthe desired length for diagonals

m Bubble: Shove Preferred, Hug Preferred, or Off. The samerules apply
asto the Route Connect command

m Shove Vias: There are three options to specify the effect of moving
existing etch “into” an existing Via
e Off: Exigting Vias are not moved. The shoved etch is moved
around the via
e Minimal: Viasaremoved only if thereisno way to draw aconnect
line around them
e Full: Viasare dways shoved out of the way
m  Smooth: Full, Minimal or Off. These options work the same asin the
Route Connect command

m Gridless: Optionsare On or Off. These options work the same asin
the Route Connect command

m  Allow DRCs: When turned on, alows DRCs
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m  Add at Max: Do/Do not limit the length of diagonals
m  Viasw/Segs: Allow/disalow viasto dide with etch segments

(j Note

Use the Slide command in conjunction with the Cut option to move
asection within asingle segment. The Cut option isavailable using
the right mouse button pop-up.

Editing Vertices

Use Vertex to move vertices.

.&

Use Vertex to add new vertices.

N
/N

%

Right-click and select Delete Vertex to remove existing vertices.

B

More Information

A vertex in an etch lineis a point at which the line changes direction or
creates a corner. Move and change these corners by selecting Edit >
Vertex from the top menu. While you are in this mode, a pop-up menu is
available that lets you access the Delete Vertex command. You can
perform the following operations with the Edit > Vertex command:

m  Move Vertices
m  Add New Vertices
m Ddete Exigting Vertices

www.catfamily.com EMail:cadserv21@ictmeeRiCadrayout System May 27, 2002
The document is for study only,if tort to your rights,please inform us,we will delete


www.cadfamily.com
www.cadfamily.com

Lesson 10 Routing and Glossing

Changing the Layer or Width of a Connection

Edit > Change j Options \/’ Find \/Visibility \

Class  |ETCH =

Mew subclazs:

@ |rop =
Act via: I J

I Line width: [oo
IV Test block: |3 3:
I Test jugt: ILef Yl

More Information

Usethe Edit > Change command from the top menu to change the layer of
an existing connect line. The Options form changes. By pressing the | eft
mouse button while the cursor isin the New Subclass field of the Options
form, you can choose from amenu of all available etch layersin your
design.

When you select any visible connect line in your work area, it immediately
changesto the layer that you designated in the New Subclass field.

Note

Vias are added or deleted automatically if the layer change dictates
aneed for vias.

You can also use the Edit > Change command and associated Options
form to change the width of an existing connect line.

To change line width, select Edit > Change from the top menu. Type a
new value in the Line Width field of the Options form and select any
visible connect line in your work area. It immediately changes to the width
that you designated in the Line Width field.
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Deleting Etch

Edit > Delete or... xl Multiple layer ripup (used with Clines)
[ ptions | /" Fina |/ visiiy | f Dptions \ /' Find ‘\ f Visibility \

— Design Object Find Filker 5

_on_|__ano_| > [ Ripup stch

I~ Groups I~ Shapes

I Comps I yoids — Delete Met Optionz
[ Symbols | [V Cline Segs [~ Spmbal etch
[T Functions T Other Segs I Cllne§

[~ Mets I" Figures [~ Filled rects
™| Fitiz ™| DEE errars

— = [ Shapes

P it | e foe

I Lines I BatTs

—Find By Mame
INet j INamej
LI Mare... |

More Information

To delete etch lines and vias:

Select Edit > Delete from the top menu. The Find Filter and the Options
forms change. Turn all itemsin the Find Filter Off, then toggle On only the
items you want to delete. Most often this would include Clines or Cline
Segs and Vias. Select the desired options in the Options form next and
specify which types of etch you want to delete.

By manipulating the Find Filter and the Options form, you can define
which portions of a net to delete. You can choose the following
combinations:

Use Cline Segs to delete a single segment of a net.
Use Clinesto delete all segments, excluding vias.
Use Viasto delete vias.

Use Clines and Ripup Etch to delete all segments and vias between
pins (multiple layer ripup).

Use Nets (and Delete Net Options—Delete Clines and Delete Vias) to
perform amultiple layer ripup for al pinsin anet.

Optionally, you can use the pop-up menu available during the Delete-Etch
process to Group several pieces of etch or select awindow areato delete.
You can use the Cut option from the pop-up menu to del ete a section out of
asingle segment.

Select Done from the pop-up menu to complete the deletion process.
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Using the Cut Option

Edit > Delete -
1st Pick 2nd Pick

108 o 7 o

Dane F2
Oops F3 ‘_ _‘

Cancel F4

Done

Temp Group
Fonpliiz Route > Slide

Reject

1st Pick

Cut

2nd Pick
I 4
' §

'_l_J_'

Done

””l

Edit > Change (width) ® S ®

More Information

You can use the Cut option to edit specific sections within line segments.
Use the Cut option with the Delete, Slide, and Change commands.

Access the Cut option through a pop-up menu available in all three of
these commands. By selecting the Cut option with the right mouse button
you can define astart and end point within a single line segment. Once you
define this section of line, you can delete, dlide, or change its width,
depending on which command you started with.

Interactive Routing Properties

¢ Net properties affect not only autorouter actions but also DRC
checking while in interactive route mode.

+ Define net properties before adding etch.
¢ Common net properties used with interactive route are:
= MIN_LINE_WIDTH
= MIN_NECK_WIDTH
= NO RAT
m FIXED

More Information

You should attach most net properties prior to routing. Attaching correct
propertiesto certain nets can facilitate online DRC checking while you edit
etch.
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The MIN_LINE_WIDTH and MIN_NECK_WIDTH properties
determine default trace widths for specific signals (default DRC Mode
= Always).

The NO_RAT property prevents the display of ratsnest lines. Thisis
useful in keeping VCC and GND signals from cluttering the display
with ratsnest lines.

The FIXED property can be attached to nets immediately after adding
etch. This property prevents future modification.

To attach any of these properties, use the procedures discussed in the lesson
titled Setting Design Constraints. Find out more about properties by from
Programs > Cadence PSD 14.2 > Online Documentation. Select
Allegro, then PCB Systems Properties Reference.

Labs
¢ Lab: Checking for Unconnected Pins
m Confirm whether you have completed all connections.
e Using rats.
e Using the Report command.
e Final editing before gloss.
¢ Lab: Improving Routed Connections
m Learn how to improve etch paths using the Slide function, the Replace
Etch function, and other techniques for adding, deleting, and moving
vertex points on existing etch.
e Using Slide.
e Moving, creating, and deleting vertices.
¢ Lab: Replacing Etch and Using the Cut Option
m Learn how to replace segments of etch and use the Cut option in
conjunction with other editing commands.
e Using the Replace Etch option.
e Using Cut with Delete.
e Using Cut with Slide.
[ ]
More Information
The following labs will allow you to familiarize yourself with the process
and steps required to:
m Check for unconnected pins. You will use both ratsnests and the
Report command in thisexercise.
m Familiarize yoursdlf with the process and steps required to update
existing etch inyour design. You will use both the Slide command and
Edit Vertex.
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m Familiarize yoursalf with the process and steps required to again
update etch in your design. You will learn severa techniquesto remove
existing etch, including removing existing etch by replacing it with
new etch.
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Lab 10-5: Checking for Unconnected Pins

Objective: Learn how to confirm whether you have completed all
connections.

Both ratsnests and the Unconnected Pins report can show unrouted signals.

Using rats
1. Choose View > Zoom Fit or press F9.
2. Choose Display > Show Rats > All from the top menu.

Any unconnected nets display as ratsnest lines.

Note

Although this option is a quick method of finding unconnected
pins, it is not always effective with large designs because ratsnest
lines become lost or are not easily visible.

Using the Report Command
1. Choose Tools > Reports.

2. Scroll through the list of reports and select the Unconnected Pins
report.

3. Click Report.

A report window appears with alist of all unconnected pins. Since all
nets have been routed, your report states:

total unconnected pin pairs 0
4. Click Close to close the Unconnected Pins report.
5. Click Closeto close the report control window.

Final Editing Before Gloss
1. Experiment further with routing, or make any interactive edits you
wish.
2. Choose File > Save from the top menu.

A window appears and warns you that the routed.brd file already exists.
It asks if you want to overwrite thefile.

3. Click Yesto confirm the overwrite.
Thefile routed.brd iswritten to disk.

@ End of Lab
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Lab 10-6: Improving Routed Connections

Objective: Learn how to improve etch paths using the Slide command, the
Replace Etch function, and other techniques for adding, deleting, and
moving vertex points on existing etch.

Using Slide
So far you have been adding new etch. The next lab exercise focuses on
editing or moving existing etch.
1. Open therouted.brdfileif it is not already opened.
2. Zoom in to aclose-up view of aportion of your board.
3. Click the Slideicon in the top menu.

L.

4. IntheFind Filter, select Vias and Cline Segs. Set your optionsin the
Visibility tab as follows

[ options \ [ Find [ visiblty \
Layer Etch Pin Yia Dre Al
Conductors rr-rrr
Plane: W CrCrrrr

TOP OO B O
GND ] m] (] (W]
e ] ] [w] (W] [

EOTTOM ] ] (w] (] [
5. Click any segment of etch in your display.
The segment you picked travels with the cursor.
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Before slide During slide

6. Choose alocation for the moveable etch and click to define the new
location.

The Options form controls corners that result after using Slide.

7. Experiment by changing the Options Corners, Max arc rad, Bubble,
Shove Vias and Smooth settings and sliding other etch segments. The
default setting is for 45-degree corners. This may produce some
undesirable results when used with orthogonal routing. You may want
to set the Corners option in the Options tab to 90.

8. Alsotry combinations with the Gridless, Allow DRCs, Add at Max and
Vias w/Segs options checked and unchecked to get afeel for how these
choices restrict or open up diding.

9. Right click and choose Done from the pop-up menu.

Moving, Creating, and Deleting Vertices

You can move vertex points or create new vertices to quickly edit existing
etch.

1. Choose Edit > Vertex from the top menu.
2. Click acorner or vertex on an etch line.

The corner of the etch lineis now attached to the cursor, and can be
moved to a new location.

3. Choose anew location and click at that point.
4. Right click and choose Next from the pop-up menu.

The Next option lets you signify the completion of editing an etch line,
but does not exit from Vertex mode. It assumes that you are about to
start editing the vertex of anew line.
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Select a point anywhere between the ends of an etch segment.
This causes a new vertex point to be added.
6. Click anew location for the vertex.
7. Right click and choose Done from the pop-up menu.
8. Choose Edit > Vertex from the top menu.
9. Click on acorner or existing vertex point of an etch line.
10. Right click and choose Delete Vertex.
The vertex is deleted, and the new trace path is shown.
11. Right click and choose Done from the pop-up menu.

@ End of Lab
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Lab 10-7: Replacing Etch and Using the Cut
Option
Objective: Learn how to replace segments of etch and use the Cut option
in conjunction with other editing commands.

Replace Etch lets you add an alternate path to an existing etch line. This
new path formsaloop. The Allegro tool recognizes the older section of the
loop and automatically deletesit.

You can use the Cut feature to define specific sections within line
segments. You can use Cut with the Delete, Slide, and Change commands.

Using the Replace Etch Option
1. Open therouted.brd fileif it is not already opened.

2. Either usethe®Z” stroke or choose View > Zoom by Pointsto zoomin
to any area of the design so that only two or three componentsfill the

Allegro display.
3. Find an existing etch line that you want to alter, then click the Add
Connect icon in the top menu.

The Options form changes.
4. Make sure the Replace Etch option is enabled.

5. Start adding aline from a point on an existing etch line, then define a
path that would form aloop:

Before Replace Etch After Replace Etch

When you click on part of the original line, the older part of the loop
disappears.

6. Right click and choose Done from the pop-up menu.
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Using Cut with Delete

1.

5.

6.

Either usethe“Z” stroke or press F8 to zoom in to any area of the
design so that only two or three components fill the Allegro display,
and trace thickness is apparent.

Choose Edit > Delete from the top menu.
Set the Find Filter so that only Cline Segsistoggled ON.
Right click and choose Cut from the pop-up menu.

Note

On atwo-button mouse, shift + right = middle mouse button.

Click two points, within a single segment, where you want the cut to
occur.

The selected section is highlighted.
Right click and choose Done from the pop-up menu.

The highlighted portion is deleted, leaving aratsnest in its place. Add
the connection back using the skills you have learned for manual
routing.

First pick Second pick

Cut section of
routed segment

Using Cut with Slide

1
2.

Click the Slide icon in the toolbar.
Set the Find Filter so that only Cline Segsis ON.

3. Right click to display a pop-up menu and choose Cut in this menu.
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4. Click two points, within a single segment, where you want to define a
section.

As soon as you make the second click you will notice that the sectionis
now moveable.

5. Click on the new location or position for the section of etch you are
diding.
6. Right click and choose Done from the pop-up menu.

Using Cut to Change Width

1. Choose Edit > Change from the top menu.
2. Set the Find Filter so that only Cline Segsistoggled ON.

3. Inthe Options form, set the options to match the figure. Change the
value in the Line Width field if the current width is aready 20.

[/ Options | f Find Y [ wishiy
Class |BOARD GEOMETRY x|

Mew subclazs:

" W |OuTLINE ]
At via: I J
M Line width: 20.0

[T Test block: |1 3
M Test [zt ILeft I

4. Right click to display a pop-up menu and choose Cut.

5. Click on two points, within a single segment, where you want to define
a section to be changed.

The new section is highlighted and changes width immediately.
6. Right click and choose Done from the pop-up menu.

@ End of Lab
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Glossing the Design

' Line Smoothing i 3

7 Bubbled
v Jo
W Dangling Lines

 Line Seament

¥ Convert 90's to 45's
¥ Extend 45's

b aximum 45 Length: |-1
Length Limit |,1

Cormer Type: 45 90

More Information

Line smoothing removes extra jogs and line segments in the design. It also
converts orthogonal cornersto diagonal corners. Line smoothing is agood
tool to help open channels during routing.

Bubbles specifies whether Line Smoothing will attempt to eliminate
connect lines that have a 45-degree line segment, followed by an
orthogonal segment, followed by another 45-degree segment that slopesin
the opposite direction to the first 45-degree segment, as shown in the
following example:

— —e

This etch configuration can result from via elimination. Line Smoothing is
atool that smooths bubbles configured around pads that are no longer in
the design.

Jogs specifies the elimination of repeated jogs or “stair steps.”

Dangling Lines indicates whether Line Smoothing eliminates connect
lines without two owners (pins or vias). The default is ON.

Convert 90'sto 45's changes orthogonal 90-degree angles to 45-degree
diagonals.

Extend 45’s attempts to extend the 45-degree segment so that either the
horizontal or the vertical segment can be eliminated.
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Maximum 45 L ength specifies the maximum orthogonal distance to
which a 45-degree angle segment will be extended.

Length Limit limits the maximum Iength of line segments that are to be
considered by Line Smoothing. Bubbles are processed if the orthogonal
segment in the bubble is less than or equal to the value of this parameter.
Diagonals whose orthogonal length of the diagonal islonger than thisvalue
are skipped. Jogs are only considered if the orthogonal segment in the jog
islessthan or equal to thislimit. The default value is -1 and indicates no
length limit.

Corner Type specifies whether corners are diagonal (45) or orthogonal
(90). The default is 45.

Number of Executions specifies the number of times that Line Smoothing
is executed. Cadence recommends that you run multiple executions. The
default valueis 1.

Lab

¢ Lab: Running Gloss
m Cleaning routes and chamfering corners.

More Information

The following lab will allow you to familiarize yourself with the glossing
process.
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Lab 10-8: Running Gloss

Objective: Learn how to run gloss to make the design more
manufactureable.

The Glossing program may significantly modify the route in your design.
For thisreason, if you have any route that you do not want to be modified,
you should add properties to the nets so they will not be moved. You can
attach either the NO_GL OSS property or the FIXED property to the nets so
that gloss will not modify the routing of these nets. If you use the FIXED
property, not only will the glossing routines not modify the route, but the
user also cannot modify the route.

Using Gloss
1. Select Route > Gloss from the main menu.
2. Set the Number of Executionsto 2.
3. Select Gloss.

The Glossing routine is run. You will see the traces being moved, and
corners will change from orthogonal to diagonal.

4. After Gloss has finished, you may view the gloss log file by selecting
File > Viewlog from the main menu.

If you opened the gloss.log file, close the log file.
5. Select File > Save Asfrom the top menu.

A browser form appears.
6. IntheFile Namefield, enter:

gloss
7. Choose Save.

Thefile gloss.brd is saved to disk.

@ End of Lab
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11

Lesson 11: Copper Areas and Positive or Negative
Planes

Learning Objectives

¢ Generate positive or negative planes.

Summary

In this section you will learn about shapes. Shapes are used to represent
copper areas, among other things. Shapes can be added to a routing layer
and to aplane layer. Thislesson will focus on using shapes to represent a
plane. However, all the procedures and ideas presented when discussing
positive shapes can be applied to creating copper areas on arouting layer.
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Define board Set/check CBD
mechanical Load logic data rules and
stackup constraints
Arrange/place
components
Manufacturing /

Design Layout Process

outputs

check plots
aperture files
Gerber data
NC drill data Interactive and
silkscreens YOU ARE at:tomatlcl
Assembly HERE route signals

drawings
fabrications

drawings
reports Generate Gloss/auto
Autorename manufacturing cleanup for
backannotation output manufacturing

More Information

Thisdesign flow isused throughout the entire course. Each box in thisflow
represents a common step in the design of a printed circuit board. As
indicated in the flow, the define power/gnd planes box will now be
discussed.
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Lesson 11 Copper Areas and Positive or Negative Planes

Copper Area Images

Negative plane Positive plane

2 e e

Artwork q

Allegro

More Information

There are two methods of creating copper areas, each with advantages and
disadvantages.

+ Negative Image
One advantage is that when you use the vector Gerber format, the

artwork file required to plot this copper areais much smaller because
no datais required to fill the polygon.

Another advantage is that this type of copper areais more flexible; it
can be created early in the design process, and will accommodate
dynamic placement and routing changes.

A disadvantage isthat you must build flash symbols for all thermal
relief flash names.

+ Postivelmage

An advantage is that the Allegro display isWY SIWY G (you seethe
actual positive copper fill aswell as the anti-pad and thermal relief
features—no special flash symbols are required).

One disadvantageisthat if you are not generating rasterized output, the
artwork file required to plot this copper areais much larger because of
the vector datarequired to fill the polygon. You also need to fix any
shape fill problems before artwork can be created.

Another disadvantage is that you must regenerate the shape after
making placement and routing changes.
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Creating a Negative Copper Area

1. Use the Add Shape command to draw the polygon on the
proper etch layer.

m  Check Options for active class and subclass.

= Polygon must be within route keepin.

m  To close the polygon, right click and select Done from the
popup.

m  As soon as the polygon is closed, the Allegro top menu
changes.

m You are now in the Edit Shape mode.

2. Use the Edit > Change Net command to assign a netname
to the copper area.
m  Examples are: vce, gnd, +5v, agnd, +12v

3. Use the Shape > Fill command to fill the polygon.

m  The Allegro top menu changes, and you are no longer in Edit
Shape mode.

Summary

It isimportant to understand the process Allegro uses at artwork time for a
negative plane. When the Gerber files are being generated, Allegro looks at
each pin and viain the design. If the net name associated with the pin or via
ISNOT the name associated with the copper area, Allegro will look at the
padstack associated with the pin or via, and use the anti-pad definition for
the subclass. If the net name associated with the pin or viais the same as
the name associated with the copper area, Allegro will look at the padstack
associated with that pin or via, and use the flash name defined for the
thermal relief for the subclass.

More Information

Select the Add > Shapes > Solid Fill option from the top menu to execute
the command to create a copper area. After executing the command, you
should first ensure that the Options folder tab has been set correctly,
verifying that the class is set to Etch, and the subclass is set to the layer on
which the copper area should appear.

You then select each vertex for the polygon. The polygon MUST start and
stop at the same point. You can also select Done from the right mouse
button pop-up menu to close the polygon. When you use the Done option,
Allegro takes your last entered vertex and compl etes the polygon from that
point to the original starting point.
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Once the polygon has been closed, the menu bar changes. You are now in
Edit Shape mode. Select the Edit > Change Net option from the top menu
to assign a net name to the polygon. Next, select the Shape > Fill option
from the top menu to fill the polygon. The shape becomes filled, and you
are no longer in the Edit Shape mode. Your negative planeis now
complete.

Creating a Positive Copper Area

1. Use the Add Shape command to draw the polygon on
the proper etch layer.
m  Check Options for active class and subclass.
Polygon must be within route keepin.
To close the polygon, right click and select Done from the popup.
As soon as the polygon is closed, the Allegro top menu changes.
You are now in the Edit Shape mode.

2. Use the Edit > Change Net command to assign a
netname to the copper area.
m  Examples are: vcc, gnd, +5v, agnd, +12v

3. Use Shape > Parameters to specify void and fill options.

4. Use the Void > Auto command for manual and
automatic voiding.

5. Use the Shape > Fill command to fill the polygon.

m  The Allegro top menu changes, and you are no longer in Edit Shape

More Information

Creating a positive copper areais afive-step process. Thefirst, second and
last steps are exactly the same as for building a negative copper area.

The Add Shape command offers three choices of shape types: Crosshatch,
Soalid, or Unfilled. Use Crosshatch or Solid (it is possible to switch between
thesefill styles).

Set the Options form to the correct etch layer. Draw the polygon and use
the Edit > Change Net command to assign a net name to this copper area.

A positive copper areais different from a negative copper area. Positive
copper will undergo parameter-driven “void-and-fill” processes. Because
of this, the following extra steps are needed:

m Shape> Parameter s controls the void-and-fill processes within the
copper area.

m Void > Auto readsthe parameters for the copper area. Clearancesfor
all pinsand vias are created. Voltage pinsthat need to connect to the
surrounding copper areareceive thermd relief tie bars. When Void >
Autoisrun, it checksfor filling problems (small or narrow areas that
will be difficult to fill based on the size of the art-check aperture).
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m Select the Shape > Fill button from the top menu to complete this
process.

Void and Fill Parameters

Shape > Parameters

F® Shape Parameters

- Shape Fill - Clearancs

Fill Style:
L [DRCVYse =] 00
Cline: m lUU—
T [ocvae =l 3
Shape: m IUU—
RN e N —

i~ Woid Contral i~ Thermal Relief Connects

Aperture for atwork chi: 4.0 Pins: Orthoganal A

Suppress Shapes Less Than: 0.0750 3. in. Wias Diagonal hd
Allows Shapes to Split Confirm hd Detault
Create Pinoids: € InLine & Individually Width:  [DRCWalie = 0.0
[¥ Merge Overlapping Shapes on Same Met Maw Mumber of Cornects IA_E
oK I Cancel Apply Reset Help

More Information

While you are in Edit Shape mode, select the Shape Parameters option
from the top menu to open the Shape Parameters form. The parametersin
this form are used to drive the autovoid routine.

There are four sections to the Shape Parameters form. The first section,
located at the top left of the form, is the Shape Fill section. You use this
section to set the fill style of the shape. Thefill style can be either solid or
crosshatched. There are several different crosshatch stylesthat you can set,
such as Vertical, Horizontal, Diagonal Positive, Diagonal Negative, and so
forth. There is also a Custom style that you can choose to define your own
crosshatch style.

The second section, located at the top right of the form, is the Clearances
section. You use this section to set how far away the copper should be kept
from pins and vias, lines, clines, text, other shapes, and rectangles. For
each of theseitems, the options are: DRC Value, where Allegro looks at the
shape-to-item clearance as defined in the constraint set; Default, where you
specify an exact amount of clearance for this item, which is defined in the
Default field to the right of the item; and None, where no clearance will be
generated for thisitem. For Pins, which includes pins and vias, an
additional option of Thermal Anti-Pad can be set. With this option set,
Allegro looks at the padstack for the pin or via and uses the size and shape
of the anti-pad for the subclass.
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The third section of the Shape Parameters form, located at the bottom left
of the form, isthe Void Controls section. The Create Pin Voids toggle
specifies an algorithm for generating voids around a series of pads, mainly
dip patterns. In this section, the option individually correlates to drawing a
void around each pad separately. In Line correlates to drawing one void
around the entire group of pads.

The fourth section of the Shape Parameters form, located at the bottom
right of the form, is the Thermal Relief Connects section. This section
specifies how pins and vias with the same net name as the shape should be
connected to the shape. You can specify an orthogonal connection, a
diagonal connection, afull contact connection where the copper actually
floods over the pad, or an 8-way connection. You also specify the width
and the number of connections from the pad to the copper area. After you
set the parameters, select the OK button to close the form.

Crosshatch Copper

Shape > Parameters

= Shape Parameters =10 ]
i Shape Fill i Clearanc:
- Solid Fill Siyle ot Ve Deefault
Pin: Thiml/Ant x| oo
. Hatch Set Linewidth Spacing Angle
Vertical Line:  |DRCYale =] [00
First: [5.0 [50 [0.000
Cine.  [DRCvaue x| [00
Second [5.0 [50 [30.000
Horizontal Text DRCWalue = |00
Drigin % 0.0 Drigin 0.0 Shape: |[DRCwWaue | [0
W/ Diag_Pos Border Width: 50 Fect [DRCwWsue | [00
o -
§ X —Void Control; ~ Thermal Fielief Connects
\ Diag_Neg
N . l—_[
Pins: Orthagonal hd
Diag_Both Suppress Shapes Less Than: 0.0750 sq.in Vias: Diagonal -
- Allow Shapes to Splt Corfim - Default
Hori V. Create Pin Voids: " In-Line o Individually “Wwidth: DRCWalue = 0.0
ON_Vert | = | erce Ovelapping Shapes on Same Net M s [
‘w““ I~ Snap Voids to Hatch Grid
~ Custom
AW
0 | Concel Apply Fleset Help

More Information

In the Shape Fill section you can select from anumber of crosshatch styles
by clicking left in the Style field. (The most common is Hori_Vert.)

Hatch Set defines up to two different directionsin which lines will be
drawn.

Linewidth, Spacing and Angle are defined for each hatch set (or
direction).

Origin X and Origin Y let you define the starting point for a group of
hatch lines.

Border Width isthe line used to “profile” all the edges of the polygon.
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Allow Shapesto Split: Depending upon how you set your void and fill
parameters, so much copper may be removed around pads, vias, lines, and
so forth, that the copper area can no longer remain contiguous. If this
happens, the following options are invoked:

m Yesmeansto break up the copper into multiple pieces.

m  Confirm letsyou choose to proceed with the split, or abort the
autovoid process.

= No meansdo not split up the copper area (the autovoid processis
aborted).

Snap Voids To Hatch Grid controls how the clearance areasfor pins, vias,
and so forth are created. If this option is off, the void geometries are not
forced onto the routing grid.

WY SIWY G crosshatch lines are displayed at true width.

Use the Apply and Reset buttons to experiment with parameter changes.
These buttons let you toggle between previous and current settings to see
the “before/after” effects of parameter changes (for example, changes to
border width).

Editing Copper Areas

Choose Edit > Shape from the top menu.
Select the shape.
Choose Done from the pop-up menu.

HownNn R

Shape is now in an "unfilled" state. The top menu changes,
and you are now in Edit Shape mode.

o

You can now edit the shape outline boundaries.

o

You can add, delete, and edit void areas with the shape
outline.

7. You must use Shape > Fill to fill the shape and exit from
Edit Shape mode.

More Information

Thefirst step in editing any existing copper areaisto unfill the shape.
Shapes cannot be edited while they arefilled. Thereisno “unfill” button,
so to accomplish this, use the following process:

m  Sdect Edit > Shape from the top menu.
m Click left to select the shape.
m Click right to display apop-up menu, and select Done.

e The copper area becomes unfilled.
e Thetop menu changes, and you are now in Edit Shape mode.
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You can only edit one shape at atime, so all Chg Net, Void, and Edit
commands affect only the current (unfilled and active) area.

After all editing is complete, you must select Shape > Fill to exit from Edit
Shape mode.

You can also add, delete, or change existing voids within the current shape
while editing.

Editing Copper Areas—Options

= < PCB Studio: shape.brd Project: C:._ \databasehsolutions
File _Edit ‘“iew Display Setup “oid Shape_ Help
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More Information

Void > Auto invokes aroutine that checks for small or narrow areas that
might cause problems during filling. If filling problems are found, these
areas are flagged with circles (known as shape problems). Use the Void
command options to fix these problems. Then select Shape > Check from
the top menu to remove the error markers and recheck the copper area.
When checking the copper areafor fill problems, never specify an aperture
less than 4 mils (unless you are generating raster data).

Void > Shape creates a non-copper polygon within the copper area.
Void > Circle creates a non-copper circle within the copper area.

Void > Element lets you select apin or viaand automatically adds a
clearance hole.

Edit > Boundary lets you change the shape of the copper area.

Note that the shape must be in an “unfilled” state to access the commands
shown.
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Lab

¢ Lab: Copper Areas
m Generate positive and negative planes.
e Set up for embedded planes
e Set up for thermal pad display.
e Edit the shape to assign a net name.
e Change DRC settings.
e Void the shape and other copper void options.

More Information

The following lab will allow you to familiarize yourself with the process
required to create both negative and positive planes. You will learn how to
set your display for negative planes, learn how to add shapes and how to
void positive shapes.
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Copper Areas and Positive or Negative Planes

Lab 11-1: Copper Areas

Objective: Learn how to generate negative and positive planes.
At the end of thislab, you will be able to:

4

L 4

Generate positive and negative planes.
Learn how to set the parametersfor a positive plane.

Set up for Embedded Planes

In the routing lesson, you created the VCC and GND planes so that the
SPECCTRA autorouter knew where the planes where and also knew the
net names associated with each shape. You will use these shapes as the
basis for the final planes.

1.
2.

If you don't already have the Allegro software running, start Allegro.
Open the gloss.brd file if it is not the current design.
The gloss.brd file appears in the work area.

Setup for Thermal Pad Display

1.

©

N o g s~ w

Choose Setup > Drawing Options from the top menu.
The Drawing Options window appears.

In the Display folder tab of the Drawing Options window, turn on
Thermal Pads and Filled Pads.

This enables the display of thermal relief patterns for negative copper
areas.

Click OK.

Use the Visibility tab to turn ON only the VCC layer.

Choose Display > Dehighlight from the top menu.

In the Find Filter tab, set the Find by Name section to Net.
Enter “*” in the Find by Name value field.

Any nets that have been highlighted will now be dehighlighted.
Select Done from the right mouse button popup.

Zoom in to see the clearances around the pins and vias that do not
connect to the VCC plane.

The pins and vias connected to the plane will have the appropriate flash
symbol displayed. Since the VCC planeis a negative plane, it is now
created and ready for artwork.

10. Choose File > Save As from the top menu.
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A browser form appears.

11. Inthe File Name field enter:

shape

12. Choose the Save button in the file browser.

The file shape.brd is saved to disk.

Changing DRC Settings

You will now finish the positive GND plane. When artwork is created, this
layer will be plotted as a positive image (copper = black). First you need to
change the layer stackup so this plane layer will have DRC run as a
positive plane.

1.

Choose Setup > Subclasses from the top menu.
The Define Subclass form appears.

Select the Etch subclass from the form.

The Define Etch Subclass form appears.

In the Film Type column of this form, change the GND layer from
Negative to Positive.

Click OK in the Define Etch Subclass form.
Click OK in the Define Subclass form.

Editing the GND Plane

You will now edit the positive GND plane. When artwork is created, this
layer will be plotted as a positive image (copper = black).

1.

Click the Visibility folder tab in the Control Panel to bring the
Visibility menu forward.

Toggle all layers OFF, then toggle all GND layer items ON.

3. Select Edit > Shape.

Select the GND shape.
The GND shape highlights.
Select Done from the right mouse button popup.

As soon as you select Done, the top menu changes to the Shape Edit
menul.

Voiding the Shape

1.

Choose Shape > Parameter s from the top menu.
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The Shape Parameters form opens.
Review the parameter settings, but no changes are needed at thistime.

3. Click OK in the Shape Parameters form to close the form and apply

your changes.
Choose Void > Auto from the top menu.
Pin clearances and GND connections are added.

A Shape Log window displays. If any problem areas are detected while
avoiding the plane, the shape log will document them, and “ circles’
will be drawn around the problem areas on the class/subclass
MANUFACTURING/SHAPE PROBLEMS.

Click Close to close the Shape error log window.

6. Choose Shape > Fill from the top menu.

7. Choose File > Save from the top menu.

A window appears and warns you that the shape.brd file already exists.
It asks if you want to overwrite thefile.

Click Yesto confirm the overwrite.
The shape.brd file is saved to disk.

Other Copper Void Options

In this section of the lab, you experiment with other techniquesfor creating
void areas.

1
2.

From the top menu, choose Edit > Shape.
Click on the GND plane.

The shapeis highlighted.

Right click and choose Done.

A message window appears and asks if you want to rip up the thermal
relief clines.

Click Yes.

The shape becomes unfilled and the top menu changes.
Choose Shape > Par ameter s from the top menu.

The Shape Parameters form appears.

6. Set the Create Pin Voids option to In-Line.

Click OK.

8. From the top menu, choose Void > Auto.
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10.
. Experiment with the Void > Circle and Void > Shape commands to

12.

13.
14.
15.

16.

Notice the Allegro message line informs you of creating voids,
performing autovoid, and connecting thermal relief pads. Also the
Shape Log form appears.

Click Close to close the Shape error log window.

Notice that the pins on the through-hole connector on the left side of
the board have a single void, instead of individual voids.

Right click and choose Done from the pop-up menu.

create additional areas that are free of copper.

Experiment with the Edit > Boundary command to change the outline
of the copper area. Make sure to turn OFF the Route K eepin Class so as
not to edit the route keepin by mistake.

Choose the Shape > Fill button to fill the shape.
Examine the results.
Choose File > Save from the top menu.

A window appears and warns you that the shape.brd file already exists,
It asks if you want to overwrite thefile.

Click Yesto confirm the overwrite.
The shape.brd file is saved to disk.

@ End of Lab
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Lesson 12: Preparing for Post Processing

Learning Objectives

¢ Learn how to reset reference designators.

¢ Learn how to backannotate changes made in Allegro to one
of three different schematic design environments:

m Concept HDL
m Capture

m Third-party

Summary

In this section you will learn about preparing your design for post
processing. Thiswill include automatic and manual renaming of reference
designators, and backannotating your design changes to your schematic.
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Define board Set/check CBD
mechanical Load logic data rules and
stackup constraints
Arrange/place
components
Manufacturing /
outputs 1

Design Layout Process

check plots
aperture files
Gerber data

NC drill data Interactive and

silkscreens YOU ARE automatic

Assembly HERE (almost) route signals
drawings

fabrications

drawings ﬁ 1
reports Define Power/ Gloss/auto
Autorename GND planes cleanup for
backannotation manufacturing

More Information

Thisdesign flow isused throughout the entire course. Each box in thisflow
represents a common step in the design of a printed circuit board. The
items about to be discussed are sometimes included in the manufacturing
output area.
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Renaming Reference Designators

Choose a resequencing method
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Summary

You can rename your reference designators and backannotate to your
schematic at any time in the design process. For example, after placement,
you may want to rename your components to reflect the changes. After
renaming, you would want to backannotate your schematics. Renaming
and backannotation are presented here mainly to present a consistent flow
and also as another point during which you may want to perform these
tasks.

More Information

It is not uncommon to rename (resequence) the reference designators on a
board after part placement, or at the end of the layout phase. The process
resultsin aphysical layout that is easier to test, debug, rework, assemble,
and maintain in the field. A particular component is easier to locate when
reference designators on the board are ordered in a consistent and
predictable fashion (such as | eft to right, top to bottom).

The automatic renaming process in Allegro lets you rename every
component on adesign in asingle operation. You can also elect to rename
individual components by attaching the AUTO_RENAME property to
them, or rename components on one side of the board only.
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Renaming is controlled by placement grid line locations only (user-defined
or default selection) or by sequential renaming within grid blocks. With
grid-based renaming, you can designate the direction (horizontal or
vertical) and order (left-right, right-left, upwards-downwards) of the
renaming process. Additionally, you can define grid descriptions by alpha
characters and/or integers.

To access automatic renaming toolsin Allegro, select Tools > Auto
Rename RefDes.

Rename Reference Designators (Main Form)

Tools > Auto Rename RefDes

= Rename RefDes M= E
Grid Specification

 User defined grid

+ Use default grid

Click More to get to
Sttach propery, compoments. . | |~ the setup form

— /

—_—

Fiename | Cloge I Cancel | Help |
[

More Information

Use the following steps to automatically rename your components:
1. Choose Tools > Auto Rename Refdes from the top menu.

2. Choose the type of placement grid you want to use.

m User Defined Grid - You define agrid on the classBOARD
GEOMETRY and subclasses PLACE_GRID_TOP and
PLACE_GRID_BOTTOM. The systemwill usethese grids, looking at
each grid square based upon the direction specified in the Rename
RefDes Setup Form (see next page).

m UseDefault Grid - Thisoption basically resultsin no two parts ever
being consdered in the same block for renaming purposes.

3. Select which componentsto rename.

m  Rename All Components- Renames al components on the Sde of
the board specified in the Rename RefDes Setup Form (see next page).
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m Attach Property, Components- You must attach the property
AUTO_RENAME to al components that are to be renamed in this

pass.

4. Click More... to check or change sequencing parameters (see next
page).
5. Click OK in the Rename RefDes menu to begin execution.

Rename Reference Designators (Setup Form)

7 Rename Ref Des Set Up [_[C]x]
i~ Layer Option - Reference Designator Format
= FeiDes Prefiz I"
Laper: BOTH -
Top Layer Identifier: T
Starting Layer: Top Layer - I—
. Bottom Layer |dentifier: IE—
Companent Drigin: Body Center -
Skip Character[s): 100
i~ Directions for Top Layer Fienaming Method: ISequantiaI -
First Direction: IHolizunta\ Ad I™ Preserve curent prefikes
Ordering:
S tial R
Left to Right j then IDDwnwards ﬂ AL

Fiefdes Digits: |1 vl

i~ Girid Based Rienaming
i Directions for Bottarn Layer

o - 1t Direction Designation:
First Direction: Horizantal -
Ordering: 2nd Direction Designation:
IHight to left j then IDDwnwards j
Suffiv:
Close I Cancel | Reset | Help |

More Information

Select the M or e button to bring up the Rename Ref Des Setup form. You
use this second form to set the parameters used when running the rename
reference designator command.

The Layer Options section of this form specifies whether to rename the
top side, bottom side, or both sides of the design. You also specify the
origin point of the part for renaming purposes.

Usethe Directionsfor Top Layer and Directionsfor Bottom Layer
sections of thisform to specify the rename order for the appropriate layer.
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Use the Reference Designator Format section to specify how the new
reference designator names should be created. The Ref Des prefix field
specifies what the starting character or characters of the new name should
be. An asterisk in thisfield specifiesthat the reference designator format as
defined in the library footprint symbol should be used as the starting
character or characters of the new name. If you want to keep the current
prefix as was defined from the schematic, use an asterisk in this field, and
check the box titled Preserve Current Prefixes. Use the fields Top Layer
Identifier and Bottom Layer Identifier to specify a character that will be
appended to the new reference designator name on the appropriate layer.
Use the field Skip Characters to identify the characters that should not be
included when creating a new reference designator name.

The Renaming Method field can be set to either Sequential or Grid Based.
If you choose the sequential method, the Sequential Renaming section
becomes available. Use the field Ref Des Digits to specify the minimum
number of digits that should be used when creating a new reference
designator name. For example, if 2 is specified, the numbers following the
reference designator prefix would be 01, 02, 03 and so forth.

If you choose the Grid Based method, the Grid Based Renaming section
becomes available. You use the First Direction Designation and Second
Direction Designation fields to assign the prefixes to be used when
creating the new reference designator name. Use the Suffix field if thereis
more than one component in the same grid cell. If you are going to use the
grid based renaming method, you should use the User Defined Grid
method as discussed above.

Once you have specified al the parameters in the Rename Ref Des SetUp
form, select Close in thisform. To execute the renaming sequence, select
OK in the Rename Ref Desform.
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Rename Reference Designators—Key Points

Things to remember:

m A component can be individually renamed by editing its attached
reference designator text.

m An AUTO_RENAME property can be attached to specific groups of
components to sequence them separately.

= AHARD_LOCATION property can be used to prevent certain
components from being renamed.

m User-defined grid cells can be used to determine specific row and
column boundaries.

m There are many options available for determining number and letter
sequencing. Refer to the online help files to find your best settings.

m When you rename components, you must backannotate to your
schematic source.

More Information

When you rename reference designators, there are afew things to
remember. You can manually rename a part by changing the reference
designator text. To manually change the reference designator, select the
Edit > Text option from the top menu, select the reference designator to be
renamed, and enter in the new reference designator on the Allegro
command line. You can change the text on the assembly top, assembly
bottom, silkscreen top, or silkscreen bottom subclasses under the class Ref
Des. If there are certain parts that you do not want to be renamed by the
auto renametool, attach the property HARD _L OCATION to them. When
you rename your components, you must backannotate your schematics
with the reference designator changes to keep the schematic and the design
insync.

Lab

¢ Lab: Renaming Components

m Use the renaming capability in Allegro to set up resequencing
and change Reference Designators.

More Information

The following labs will allow you to familiarize yourself with the process
and steps required to automatically and manually rename your design.
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Lab 12-1: Renaming Components

Objective: Learn how to assign new reference designators automatically
and interactively.

1. If you don't already have Allegro software running, start Allegro.
2. Open thefile shape.brd.

Setting Colors and Visibility

1. Choose View > Zoom Fit from the top menu.

2. Choose Display > Color/Visibility from the top menu.

3. Inthe Global Visibility scroll bar window, select All Invisible.

4. Select Yesto confirm change of visibility of all classes.

5. Select the Components group.

6. Under the REF DES class, turn ON ASSEMBLY _TOP and
ASSEMBLY_BOTTOM.

7. Select the Geometry group.

8. Under the BOARD GEOMETRY class, turn ON OUTLINE.

9. Under the PACKAGE GEOMETRY class, turn ON
ASSEMBLY_TOP and ASSEMBLY_BOTTOM.

10. Select the Stack-Up group.

It iseasier to see the reference designators with the wiring turned off.
11. Turn ON the following:

TOP-PINS, BOTTOM-PINS, TOP-VIAS
12. Click OK to close the Color and Visibility form.

Renaming Components
1. Choose Tools > Auto Rename RefDes from the top menu.

The Rename RefDes menu appears.
2. Check to seethat Use Default Grid is selected.
3. Check to see that Rename ALL Componentsis selected.
4. Click onthe More... button.
The Rename RefDes Setup form appears.
5. Make adjustments to this menu to match the following:
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= Rename Bef Desz Set Up !EIE

— Layer Options — Reference Designatar Format
RefDies Prefi: I"
Layer: IEEITH j
Top Laver Identifier:
Starting Layer: ITDp Layer j I_
Bottom Laver |dentifier:
Cormponent Origir: IEDI:I_I,I Center j I_
Skip Character(z]: od
— Directions for Top Laver Renaming kethod: ISequentiaI j
Firgt Diirection; IH:::rizu:untaI j ¥ Prezerve curent prefives
Ordering: . _
Left to Right j then IDDwnwards j [ e
Fefdes Digits: I'I vI

— Grid Bazed Renaming

- 1zt Direction Degignation: I
Firzt Direction: IHl:nnzu:untaI j
Ordering: 2nd Direction Designation; I
IHight to left j then IDDwnwardS j
Swiffi; I

Cloze I Cancel | Reszet | Help |
|

— Directionz for Bottom Layer

Notice that the Top Layer Identifier and the Bottom Layer Identifier
fields have been blanked out and the Preserve current prefixes check
box has been enabled.

Click Close to return to the Rename Ref Des Setup menu.
Click Rename to begin executing the automatic rename process.
Click Close to close the Rename RefDes form.

© ® N o

Zoom in or pan your view to inspect your results.
10. Choose File > Save As from the top menu.
A browser form appears.
11. In the File Namefield, enter:
final
12. Click Savein thefile browser.
Thefilefinal.brd is saved to disk.

www.cadtgraizeem EMail:cadserv21@kiatmeRiosdrayout System 12-9
The document is for study only,if tort to your rights,please inform us,we will delete


www.cadfamily.com
www.cadfamily.com

Preparing for Post Processing Lesson 12

You will overwrite this version of your design while preparing it for
final output phases.

Interactively Renaming Parts
1. Zoominto view acomponent of your choice.
2. Choose Edit > Text from the top menu.
The Allegro message area prompts,
Pick text to edit.
3. Click on the reference designator of the part you want to rename.
The selected refdesid is highlighted.
4. At the Allegro command line, enter:

U99 (or any name you wish)

6 Note

If the name you choose already exists in your design, you are
notified in the Allegro message areathat the name is being swapped
with another component. This feature prevents you from
accidentally creating duplicate names.

5. To exit from the Edit > Text command, right click and choose Done
from the pop-up menu.

6. Choose File > Save from the top menu.

A window appears and warns you that the final.brd file already exists.
It asks if you want to overwrite thefile.

7. Click Yesto confirm the overwrite.
Thefilefinal.brd iswritten to disk.

@ End of Lab
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Backannotation

Mapping changes from the physical layout
back to the logical schematic world
 property changes

« ref-des changes

* pin and gate swaps

backannotating

P I in
i - i 123 I
5 | DS

TN -

T netlisting ‘

More Information

If you rename the reference designators in your design, you will need to
backannotate these changes to the schematic. In order for backannotation
to work correctly, the schematic must not have been changed since the last
logic import into the Allegro board or the last backannotation had been
performed.

www.cadtgraiizeem EMail:cadserv21@iiatmeRioadrayout System 12-11
The document is for study only,if tort to your rights,please inform us,we will delete


www.cadfamily.com
www.cadfamily.com

Preparing for Post Processing Lesson 12

Backannotation Examples

Gate Swapping

: = : Pin Swapping
03 O:E}O A

® e [ o —fB Y
® ° ® ]

o Ly o 1o le

. o/ o

Reference Desighator Rename
S | [V | [ V]
Ul u2 SJ1U3

More Information

There are other changes that can be made that will require backannotation.
The Allegro tool can perform gate and pin swapping, which can improve
component placement and routing.

These processes—gate and pin swapping, and rename—represent changes
to the Allegro database, and must be communicated back to the schematic.

Backannotation is capable of documenting reference designator and
physical pin number changes only. To perform properly, the schematic and
physical layout must match. If parts exist in the schematic that are not on
the board (or vice versa), or schematic connectivity does not match the
physical layout, these differences will be identified.
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Backannotation—Concept Export Netlist

...;lworklib/esdesign/packaged | ...;lworklib/esdesign/physical

pinView.dat <+—— design.brd
netView.dat
funcView.dat

compView.dat

1 A L

Packager-XL feedback.log

!

pstback.dat

More Information

The Export Netlist command generates the backannotation files required
to update the schematic. When communicating information back to the
Concept tool, thesefiles are:

m pinView.dat contains reference designator, pin number, and netname
for each device pin in the schematic.

compView.dat contains component instance properties.
netView.dat contains net properties.

funcView.dat contains function properties.

cmdbview.dat contains the electrical congtraints.

m cmbcview.dat contains the baseline electrical constraint sets.

Before you can update the Concept schematic you must repackageit. This
file serves as input to the Packager (when run in “feedback” mode).

m pstback.dat isthe backannotation file that is produced whenever you
run the packager. Use thisfile to update the schematic.
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Backannotation to Concept

= Export Logic = S From A||egl’0
Cadsnos | Qier | File > Export > Logic
Expart
Logic type Cadence
& HDL-Concept
" Capture
Cancel |
£ Gl
# Impont Physical - projectl.cpm [ =]
[~ Expart using Constraint Manager enabled fl W Generate Feedback Files
Allegro Board File: [ Browee.. |
Database branding:  HDL-Concept
Export to directory: ¥ Package Design [Feedback]
I_ i~ Feedback Sourcs
" pllegro
’_| ) 3dParty [T Fstprite [T | Patsecy = Fstriets I | Ptiret
~ Electrical constraind
I™ Enablz Import
£ yEnmite EUTEnR Canstaits £ [mport chanaes oy

From Concept:

File > Import Physical
oK Cancel Options Help

More Information

Export Logic creates atemporary file from the active board and creates the
required .dat files. The Allegro tool knows which .dat filesto create, based
on adirective in each pstxprt.dat file.

o FromAllegro, sdlect File> Export > L ogic.
+ From Concept, select File> Import Physical.
+ Fromthe Project Manager, click Design Sync.

The Allegro tool creates the output filesin the Allegro working directory.
A log file, feedback.log, is also created, which you can view using the File
> Viewlog command.
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Property Backannotation

¢ Component Instance Properties (compView.dat)

¢ Schematic Instance Properties (funcView.dat)

¢ Pin Instance Properties (pinView.dat)

¢ Net Properties (netView.dat)

¢ Electrical Rules (cmdbView.dat and cmbcView.dat)

NOTES
m Properties added to Allegro will transfer back to the schematic.
m Component definition properties are NOT backannotated.

Logical World Physical World

More Information

The Allegro tool does not backannotate Component Definition Properties
(in general, because they cannot be changed in Allegro software). The
exception is jedec_type (changed when using alt_symbols).

Property Changes During ECO

Property valuesin the new (edited) schematic override the existing
valuesin the Allegro tool. Existing Allegro properties not defined in
the schematic remain unchanged. For example:

m A logicdesigner utilizesthe ECL property to indicate that five nets are
high-speed. L ater, the logic designer discovers he has labeled the
wrong net(s). The property isremoved, and attached to the correct
net(s). After the ECO is performed, the Allegro design will contain ten
ECL nets. Removing the property from the five original netswill not
affect their current assignmentsin the Allegro software, nor will
backannotation remove properties from the schematic.

m A schematic contains atrace length requirement (delay _rule property).
During placement, the layout designer determinesthat this requirement
istoo redtrictive, and changesit in Allegro. Later, an edited schematic
containing the old value is used to perform engineering changes, and
the Allegro edit islost. Solution: run backannotation after editing the
property value within Allegro.

The file that controls which properties will be backannotated when using
the Packager-XL istitled <cds inst dir>/tools/pcb/text/views/pxIBA.txt.
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Capture Integrated Logic Design/Physical Layout

| Annotate/netlist
— _— 21@\
p— 7;*@\
Y Capture =
Export logic Import logic

placement/routing
«——

Allegro

More Information

The diagram illustrates the front-to-back integration between Capture and
Allegro tools.

Capture Front End

1. Capture: Itisnot required that the Capture schematic reside in the
same directory asthe Allegro design. However, it isrecommended that
the two be kept together.

2. Annotate: The Annotate program converts the logic devices into
physical packages, assigning areference designator and physical pin
numbers to each symbol in the schematic.

3. Allegro Netlister: The Allegro Netlister creates the transfer files used
by Allegro. By default, these files are created in a directory named
allegro.

Allegro

1. Import Logic: After this step, the design now contains connection
information.

2. Allegro: Places, routes, pin and gate swaps for optimum routing
results; generates manufacturing output.

3. Export Logic: This program generates backannotation files the
Capture tool uses to update the schematic.
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Allegro-Capture Backannotation

Alegro | Layout | From Captu re:
[V Generate Feedback Files Setup TO 0 | s> B ac k anno t at e
Allegio Board File: |E \userhallegrotproject 24outed bid El

IE'\USEFH\QLLEGHD\PF\DJEETZ\ALLEGF\ D

Al IC:\useﬂ fallegrobproject2yrouted swp [= Export Logic !E E

Netlist Directary:
Oul
"Back Annotation

Cadence |Dthar I

¥ Update Schematic [ View Dutput [ SwP] File
Logic typ Cadence
" HDL-Concept LI
= Capiure
Cancel
) SEALD

I Eporh usitg Cotstatt i atagen erstled Hav

Database branding.  HDL-Concept

Expoart to directory:

Cancel I J
From Allegro: e
File > Export > Logic [ 1

More Information

Thefirst step in backannotating from Allegro to Capture is to generate the
feedback files. These are the same four compView.dat, funcView.dat,
pinView.dat and netView.dat files used in the Allegro to Concept
backannotation process. This can be done from within Allegro by using the
File> Export > L ogic command or by using the Gener ate Feedback
Files option from the Capture Backannotate command.

After the four feedback files have been generated from the Allegro design,
you must run the backannotation process from within Capture. This
process will read the Allegro-generated feedback files, create an output
swap filethat contains all the required backannotation information required
by Capture, and update the schematic.
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Third-party Backannotation Process

Lesson 12

External Front End

v

From Allegro:

File > Export > Logic

Allegro _
device.txt
y —
4

netin.log/“ l

__—/ netin.brd [
| —

L T
—~—

More Information

<design>.baf J

S

e

You need to perform backannotation for a third-party netlist board if you
make any logical changes such as pin swapping, gate swapping, reference
designator renaming, and so on. Remember that pin and gate swapping can
only be accomplished if the devicefileis created to support swapping.
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Third-Party Backannotation

= Export Logic - [5] =]|

Expart
Cadence
Comparizan design: Cloge |
Il J Cancel |

I Include spare TF- functions

Cadence Other |

Help

[

Summary

In order to successfully run backannotation for a third-party netlist, you
must have a design saved on disk to compare against the current design.
Enter this name in the Comparison Design field located in the Options
folder tab. This means that you need to save aversion of the design to disk
before any backannotation type changes are made to your design. These
types of changes consist of pin and gate swapping or reference designator
renaming and so on.

More Information

File> Export > L ogic creates a<design>.baf file from the active board.
Thisfile contains reference designator assignments (after gate/pin swap, or
reference designator rename) indicating changes that may have occurred.
Ensure that the Third Party toggleis set.

The optional Include Spare TF—Functions lets you include spare gatesin
the output file. Spare gates will appear at the end of the backannotation file.

@ Note

You must have saved a version of the design before ANY  type of
backannotation changes can be made.These types of changes are
pin swapping, gate swapping, or reference designator renaming.
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Labs

¢ Lab: Allegro to Concept Backannotation

m Backannotate changes made in the Allegro physical layout to the
Concept logical schematic.

¢ Lab: Allegro to Capture Backannotation
m Backannotate changes made in the Allegro physical layout to the
Capture logical schematic.
¢ Lab: Allegro Backannotation to a Third-Party Schematic
Capture Tool

m Backannotate changes made in the Allegro physical layout to a
third-party logical schematic.

More Information
The following labs will allow you to:

m Familiarize yoursalf with the process and steps required to
backannotate your design to a Concept schematic. You should only
perform thislab if you used Concept as your schematic inpuit.

m Familiarize yoursalf with the process and steps required to
backannotate your design to a Capture schematic. You should only
perform thislab if you used Capture as your schematic input.

m Familiarize yoursalf with the process and stepsrequired to
backannotate your design to athird-party schematic system. You
should only perform thislab if you used third party asyour schematic
input.
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Lab 12-2: Allegro to Concept Backannotation

Objective: Learn to create backannotation files and incorporate them into
the Concept schematic.

You have previously performed gate swapping and renamed your reference
designators. These database changes must be sent back to the schematic.

Note

Thislab isfor designs that were created from Concept logic only!
Do not perform thislab if your design was created from a Capture
schematic or athird-party netlist.

Minimize the Allegro window.
Start the Project Manager and open projectl.com.

From the Project Manager window, click Design Sync >
Import Physical.

The Import Physical form opens.

4. If necessary, change the settings to match the following:

i Import Physical - project].cpm |

¥ Generate Feedback Files
Feedback Optionz

&llegro Board File: IfiﬂE'l'-':'f':I Browse. ..

[ Estract Constraints

¥ Package Design

& Allegro

Feedback Source
|7 C AdPay [ Fatpts [T Fateecs T Estnetz [T Fatinet

Electrical constraints
’V =) Mvenwite curent canstrainte. &0 [mpor changes ol

[T Backannotate Schematic

k. Cancel O ptions Help

5. Click OK to begin generating feedback files.

6. A message appears, asking if you want to view the results. Unless you
are extremely curious, click No.

Feedback files are generated for Concept; however, one more
procedure must be completed to actually make changes to the
schematic.
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7. Inthe Program Manager window, click Design Entry.
The Concept schematic window opens.
8. From the Concept top menu, choose Tools > Back Annotate.
A Backannotation form appears with the default file selected.
9. Click OK.

All pages of the schematic are updated. Lower levels of the schematic
hierarchy are updated as well. After updating has occurred, your
schematic may show aview at somelow level in the hierarchy. If thisis
the case, you can use the large Return arrow icon to get back to the top
level pages of the schematic.

10. Choose File > Save All in the Concept top menu.

11. Close the Concept window by selecting File > Exit.

12. Close the Project Manager window by selecting File > Exit.
13. Reopen the Allegro window.

@ End of Lab
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Lab 12-3: Allegro to Capture Backannotation
Objective: Learn to create backannotation files for the Capture schematic
package.

You have previously performed gate swapping and renamed your reference
designators. These database changes must be sent back to the schematic.

Note

Thislab isfor designs that were created from a Capture schematic
only! Do not perform thislab if your design was created from a
Concept schematic or athird-party netlist.

1. ChooseFile > Export > Logic.

2. Select Captureinthe Logic Typefolder tabif it is not currently
sel ected.

3. Inthe Export to directory field, browse to the project2 directory.
4. Click Export Cadence.

The feedback files pinview.dat, compview.dat, netview.dat, and
funcview.dat are created. These files can be used in the Capture
backannotation process.

5. Select Closeto close the Export Logic form.

@ End of Lab
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Lab 12-4: Allegro Backannotation to a Third-
Party Schematic Capture Tool

Objective: Learn to create backannotation files for a third-party schematic
package.

You have previously performed gate swapping and renamed your reference
designators. These database changes must be sent back to the schematic.

1. Choose File> Export > Logic.
2. Select the Other Folder tab.

3. Inthe Comparison design field, either manually enter or use the browse
button to select placed.brd.

4. Select the Include spare TF_functions option.
5. Select Export Cadence.

Thefilefinal .baf is created. You can use the File Viewer to look at this
file.

6. Select Closeto close the Export Logic form.

@ End of Lab
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Lesson 13: Preparing the Board design for
Manufacturing

Learning Objectives

Generate and edit silkscreen layers.
Use reports available in Allegro.
Set up the design file for artwork.
Preview Gerber files before plotting.

® 6 O o o

Generate drill symbols and a drill legend for a fabrication
drawing.

Create penplot files for an HP plotter.

Output a drill file used for drilling the board holes in
manufacturing.

* o

Summary

In this section you will learn more about preparing your design for post
processing and will learn how to generate the required outputs. Thiswill
include creating silkscreens, generating reports, setting up for artwork,
creating artwork files and creating NC files.
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Define board Set/check CBD
mechanical Load logic data rules and
stackup constraints
Arrange/place
components
Manufacturing /

outputs
check plots 1

Design Layout Process

aperture files
Gerber data

NC drill data Interactive and
: YOU ARE automatic
silkscreens HERE route signals

Assembly 9

drawings
fabrications
drawings

reports Define Power/ Gloss/auto
Autorename GND planes cleanup for
backannotation manufacturing

More Information

Thisdesign flow isused throughout the entire course. Each box in thisflow
represents acommon step in the design of a printed circuit board. You will
now learn the steps and processes required to generate the standard output
filesto be delivered to manufacturing.
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Creating Silkscreens

Ref Des

manufacturing
package geometry R U12

v

Autosilk_Top

Pins

More Information

You access silkscreen mode by selecting M anufacture > Silkscreen from
the text menu.

You can generate a silkscreen as a composite of the graphics from the
following classes:

BOARD GEOMETRY
COMPONENT VALUE
DEVICETYPE
PACKAGE GEOMETRY
REF DES
TOLERANCE

m USER PART NUMBER

Each of the classes has SILKSCREEN_TOP and
SILKSCREEN_BOTTOM subclasses that you can use to generate
silkscreens. This process first copies al of the selected silkscreen graphics
to the MANUFACTURING class on either the AUTOSILK_TOP or
AUTOSILK_BOTTOM subclasses. Many standards say to void
soldermask of any silkscreen image. If asilkscreen line or arc crosses a pad
or hole, the portion of the line or arc crossing the pad is automatically
trimmed away. If atext string crosses apad, the text is usually moved away
from the pad.
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Lesson 13

If atext string cannot be moved to avoid aviolation of a pad, awarning is
recorded in the log file (autosilk.log). This warning identifies the

coordinates and contents of the text string, as well as the side of the design
where the violation occurs.

Creating Silkscreens—Menu

Manufacture > Silkscreen

F=' Auto Silkscreen X
Layer: i~ Elements:
@ {Teg ¢ Bottom "~ Bath € Lines © Test ' Both
—Classes and subclasses: — Test
Board geometry: Silk. = Fiotation: 0 ¥ 180
Component value: Silk = [v/90 ¥ 270
Defedrs Sik jv W Allow under components
Package geometry: Silk =
Fieference designator: Sk ~
Tolerance: Sk ~ M aximum dizplacement; I'IDD.DD
User part number: Silk = Displacement increment: |35.DD
Minirum line length: ID.DU
Element ta pad clearance: ID.DU ™ Clear solder mask pad
Sillkzcreen I Cloze | Audit | Help |
[

More Information
The optionsin the Auto Silkscreen form are:

Layer buttons specify the side of the design on which to generate the
silkscreen.

Elements buttons specify whether lines, text, or both are processed.
Only selected elements are erased from the specified AUTOSILK
subclass and regenerated. Any elements that are not selected are
untouched.

Classes and Subclasses fields define the Allegro classes where the
Auto Silkscreen process looks for silkscreen graphics. For each of the
classes listed on the parameter form, you can choose one of the
following:

e Silk: only copies graphics from the SILKSCREEN subclass.
e None: specifiesthat nothing istaken from the class.
e Any: first usesthe SILKSCREEN subclass. If nothing isfound in
the value you sdlect, the ASSEMBLY subclassis used.
Text fields determine how text is (rotated) displayed on the silkscreen.

M aximum Displacement specifiesin user unitsthe maximum distance
in any direction that silkscreen text strings can be moved from their
original location.
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Minimum Line Length specifies the minimum length of any line
segment allowed on an AUTOSILK subclass. If trimming lines around
pads produces segments shorter than the specified value, they will be
removed. The default is 0 (no segments removed).

Element to Pad Clear ance specifiesin user units the amount of space
to be left between silkscreen elements and the edges of pads. You can
specify the clearance to the Regular pad or the Soldermask pad. Usethe
“Clear solder mask pad” option to specify the latter.

Clear solder mask pad specifies that when lines are being clipped or
text is being moved, the soldermask pad will be used for determining
the pad size rather than the regular top or bottom pad.

Incremental Update of Silkscreens

¢ There must be at least one run of the autosilk process for
incremental silkscreen updates to occur.
¢ After incremental silkscreen mode is in effect, the following occurs:

m If a component is moved, its old silkscreen will be removed and the new
silkscreen will be generated to properly clear around pins and vias.

m If avia is added, any silkscreen that is too close will be updated as
required.

m If avia is deleted, any silkscreen that was "clipped" because it was too
close will be added back.

¢ When in incremental mode, any operation that results in a silkscreen
error will only display a warning in the Allegro command area that a
silkscreen failure occurred. To see the actual error, you must use the
silkscreen Audit feature

NOTE: Running Refresh Symbol may cause both the original silkscreen
layers AND the Autosilk layers to be re-generated.

More Information

The Silkscreen Incremental mode is only enabled after using the
Manufacture > Silkscreen command.When moving or replacing partsin
the incremental mode, the autosilk silkscreen is generated based upon the
symbol’s current silkscreen definition. Therefore, in general, the autosilk
layer should not be manually edited. Instead, the original silkscreen
subclass should be modified so that whenever any parts are moved, the
correct autosilk information will be automatically generated. Thisincludes
both line and text information.

When you are either dumping the libraries or creating a clipboard, the
autosilk information WILL NOT be created. Only the symbol’s original
silkscreen will be used.
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Generating Reports

7 Reports IS IS0 B3 |l ©° Reports = T=]
Report: D angling Line3 Repait Report Dangling Lines Report
Assigned Function - Design Rules Check N
Bill of Materials Function
Companent Function Pin | E
Companent Fin Module
Concept Feedback. . Net List
= M Metin [back anno.) LI M
Output file: M Output file: M
[optional] [optional)
= Epperdibo e ™| Append tofile TOO | IS >
7 Reports 9 [51 B3 |l ©° Reports = T=] R
eports
Report: Dangling Lines Repait Repoit D angling Lines Report
Metin [hon-back] N Summary Drawing Report &
Padstack Definition _ _ Symbol Library Path _
Padstack Usage L Llose Symbal Pin E
Placed Component [ Unassighed Functions
Properties on Nets Unconnected Fins
Spare Function = Unplaced Components ZI |
Output file: l— Qutpt fie: l— _IHE‘D
[optional] [optional)
= £ppendtalfie I noend kil
i Dangling Lines Report |0
—’_ ’7 File Close Help

| Dangling cline on ETCH TOF from 3700 2202 to 3640 2142
Dangling cline on ETCH TOP from 2765 2142 to 2745 2162

More Information

Allegro provides many predefined reports that can be run from within the
current design. Select the Tools > Repor ts option from the top menu to
display the Reports form. To choose a report to be generated, use the scroll
bar on the right side of the Report field and then select the desired report.
Select the Report button to run the specified report. After the report has
been created, a window appears showing your report. You can save the
report to afile from the displayed window by selecting File > Save Asand
specifying afile namein the Save window. If you wish to save the report to
afileand NOT have the report shown in Allegro, specify afile namein the

Output File Namefield of the Reports form. Select Closeto close the main
Reports window.

When generating reportsto afile, by default each time you run the report, it
overwritesthe previous version. The Append to file option will append the
latest version of the report to the end of a pre-existing file.
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Labs

¢ Lab: Creating Silkscreens

m Generate and edit silkscreen layers.
e Set visibility.
e Execute the autosilk program.
e Edit the silkscreen.

¢ Lab: Creating Reports
m Use reports available in Allegro.

More Information
The following labs will allow you to:

m Familiarize yoursalf with the process and steps required to
automatically and manually create and edit the silkscreen.

m Familiarize yoursalf with the process and steps required to generate

reports.
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Lab 13-1: Creating Silkscreens

Objective: Learn to generate and edit silkscreen layers.

Setting Visibility

Before you proceed, turn ON the drawing layers that display the silkscreen
information.

Choose Display > Color/Visibility from the top menu.

Select the M anufacturing group.

Scroll through the list to find AUTOSILK_TOP.

Turn ON the visibility button for the AUTOSILK_TOP subclass.

In the Color Pad, select the color white, and assign it to the
AUTOSILK_TORP layer.

6. Select the Geometry group.

7. Turn OFF the visibility button for the PACKAGE GEOMETRY class,
ASSEMBLY_TOP and ASSEMBLY_BOTTOM layers.

8. Select the Components group.
9. Inthe REF DES subclass, toggle AL L subclasses OFF.
10. Click OK to close the Color and Visibility form.

The display is ready for silkscreen generation.

o~ w NP

Executing the Autosilk Program
1. Choose Manufacture > Silkscreen from the top menu.

The Auto Silkscreen parameter form appears.
2. Set the following parameters:

Layer: Top
Elements:. Both
CLASSES and SUBCLASSES
Board Geometry: None
Component Value: None
Device Type: None
Package Geometry: Silk
Reference Designator: Any
Tolerance: None
User Part Number: None
www.catfa@mily.com EMail:cadserv21@itmeeRiadrayout System May 27, 2002
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TEXT

Rotation: 0,90
Allow Under Components.  Off
Maximum Displacement: 200
Displacement Increment: 25
Minimum Line Length: 10
Element to Pad Clearance: 10
Clear Solder mask pad: Off

Click Silkscreen.
The automatic silkscreen program executes.

If the program failed to place any silkscreen reference designators
legally (not under components, and away from pads and vias), the
number of occurrencesis also shown. Each reference designator that
failed to meet these requirementsis listed in the autosilk.log file.

Choose File > Viewlog from the top menu.
The autosilk.log file is displayed. Use the scroll bar to review thisfile.

5. Click Closeto exit the log file.

Zoom in to review the resulting silkscreen.

Notice how the device outlines are broken where they intersect pads
and vias. Also note the difference in refdes text sizes. Thisis controlled
by the text block that was used when the refdes | abel s were added to the
package symbols.

Editing the Silkscreen

1
2.
3.

© © N o O

Choose Edit > M ove from the top menu.

Set the Find Filter so that only Text is ON.
Click on areference designator.

It is attached to your cursor.

Click to place the refdesin anew location.
You are still in move mode.

Click on the refdes again.

Right click and choose Rotate from the pop-up menu.
Click left to select anew rotation for the text.
Click to place the refdes with its new rotation.
Find arefdes that istoo small.
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10. Choose Edit > Change from the top menu.

11. In the Options folder tab of the Control Panel, click the Text Block
button. Make sure no other options are ON.

12. In the Options folder, select the Text Block datafield and enter:
4
Thiswill give you atext size of 63 mils.

13. Set the Find Filter so that only Text is ON.

14. Click on the refdes text to change its size.

15. Right click and choose Done from the pop-up menu.

16. Choose File > Save from the top menu.

A window appears and warns you that the final.brd file already exists.
It asks if you want to overwrite thefile.

17. Click Yesto confirm the overwrite.
Thefilefinal.brd iswritten to disk.

@ End of Lab
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Lab 13-2: Creating Reports

Objective: Learn to use reports.

The Allegro design tool has several reports that provide information about
your design. You can print reports at any time during the processing cycle.
A report menu isincluded.

1.

6.

Choose Tools > Reports.
The Reports menu appears.

Scroll through thelist of reports and select Summary Drawing Report
from the pull-down list.

Click Report to generate the report.
A Summary Drawing Report appears in a new viewing window.

After viewing the report, click Close in the Reports window to close
this window.

Repeat this processto create a Bill of Materials, aDesign Rules Check,
Unconnected Pins, Unplaced Components, or any other type of report
you wish.

Click Close to close the Reports menu.

@ End of Lab
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Creating Checkplots

This menu varies, depending on your

Printer: Systerm Printer (HP Laseret 3100)
> Frint quality: I vl Cancel |

I~ Print to file: I Setup... |

File > Plot system'’s printer/plotter.
(NT)
(UNIX)
\ 4 1
Scaling
- Scaling 1.00
Destination
.- Print To File |p1c|t
4 Printer Name Ilocal printer A
(0:4 Cancel Help

Lesson 13

More Information

To create a hard copy from within Allegro, select the File > Plot option
from the text window. The standard print form is displayed. Whatever is
displayed in your current Allegro work areais what will be plotted.
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Generating Artwork

Input files needed Output files created
All Design File (.brd Top.art
egro Design File ( r)| NS
I——' GND.art
!//! !——: I SiIkTop Bottom.art '
! ! !_ | Smask_top o J
| B | Top erber files
ol vee ,

GND 0 photo |Ot J
Bottom P P /
Smask_bot

SilkBot

ilm Control
records

Mylar Film

Parameter file Aperture file Log file

art_param txt art_aper.txt photoplot.log
|\_,,/

(vector only)

More Information

Artwork files, or Gerber files, are some of the most important items
required to manufacture a printed circuit board. The following items and
files must be created in order for Allegro to generate the artwork files.

First, Film Control records must exist within the Allegro design. Second,
thefileart_param.txt should exist. If this file does not exist, then the
default parameters will be used. And third, thefile art_aper.txt must exist if
you are NOT using the 274X, Barco DPF, or MDA Gerber file formats.
Theseitems will be discussed |ater.

With the preceding items defined, Allegro can create the Gerber filesfor
the design. The Gerber file names created will be the film control record
name appended with the string .art. Along with the Gerber files, alog file
titled photoplot.log will be created. It is very important to check thislog
fileto ensure all Gerber files have been created successfully.
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Artwork Parameters

F° Artwork Control Form [_ O]

Film Control - General Parameters |

~ Device Typ ~Film Size Limi - Coardinate Typ
& Beiber bt & Absolute
 Gerber 4400 Mar>X: [24.000 € Incremental
" Getber AS274X Maxr: - [16.000
" Baico DFF
MDA
~Ertor Action —Format ~ Dutput Option:
= Abart Film Integer Places: F ¥ Optimize Data
€ Abort &l Decimal Flaces:  [3 [ Use'G' Codes
Suppress., —————————— Dutput Units
¥ Leading Zeroes @ Inches
[ Trailng Zeroes © Millimeters
¥ Equal Coordinates

tan Apertures per wheel 999 Scale Factor for output: 1.0000

o | Cancel | fpetures.. Heb |
|

More Information

To display the Artwork Control form, select Manufacture > Artwor k
from the top menu. Select the Gener al Par ameter stab to bring to the front
the Artwork Parameters section of the form.

The parameter form displays the default settings if no art_param.txt file
existsin your ARTPATH (in the env file). To control artwork parameters
for al users, set the ARTPATH variable to the location of an existing
parameter file.
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Standard Artwork Parameters

= Artwork Control Form
Filrn Comtrol -~ General | Paramel ters I
i~ Dievice Type i~ Film Size Limit:
& L
Mas o400
= Gerber 4x00 o

 Gether RS274¢ Mas: [16.000

~ Baco DFF
7 MDA

r~ Erar Action r~ Format
(& Abot Film Integer Flaces: |5

= Abort Al Decimal Places: |3—

More Information

The portion of the form shown contains the standard parameters that you
can set for al five photoplotter model types supported by Allegro software.
The other portion (shown later) of the parameters form shows different
parameters and default settings, depending on your Device Type
(photoplotter model) selection.

L 4

L 4

Device Typefields specify the photoplotter model.

Film Size Limitsfields specify the dimensions of the film used by the
photoplotter. If there are elements that plot outside the boundaries, a
warning isissued inthelogfile.

Error Action specifiesthe action taken when an error isfound during
processing (such as an undefined aperture, and so forth). All errorsare
written to thelog file.

Format specifiesthe number of integer places and the number of decimal
places in the output coordinates (rangeisfrom 0 to 5). Gerber format
should reflect your design accuracy settings. For example, if design units
aremils, and accuracy isset to 1 (sub-mil vaues), then make your Gerber
format accurate to four decimal places (output in inches).

Scale Factor for Output (not shown) scaesall entriesin the Gerber file.
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Artwork Parameters—Device Dependent

r~ Coordinate Type

& Absalute <«—— Gerber 6x00 and 4x00
" Incremental
Suppress.. ———————— Output Units
¥ Leading Zeroes % Inches
I Traiing Zeroes € Milimeters
¥ Equal Coordinates
r— Output Options
¥ Optimize Data
ol Ui T it tdax Apertures per wheel: 939 Scale Factor for output: 1.0000
~ Coordinate T
S e <«— Gerber RS274X, Barco and MDA
Suppress.. Output Units
BT ¥ Leading Zeroes i Inches
[~ Trailing Zerces = Milimeters
¥ Equal Coordinates
 Output Dptions
Mot Applicabls [ Cartinue With Undefined Apertures Scale Factor far output: I'I.DDDU

More Information

Device-Dependent Parameters

*

Coordinate Type specifies whether the photopl ot coordinates are ways
the absol ute distance from the drawing origin (Absolute) or the relative
distance from the last coordinate (Incremental). Not applicable to Barco
DPF

Suppr ess controls whether the Allegro tool writesleading or trailing
zeroes, or equa coordinatesin the Gerber datafile. You cannot suppress
both leading and trailing zeroes. Selecting Equal Coordinates reducesthe
size of the Gerber datafile. Not applicable to Barco DPF.

Output Units specify the output units as either inches or millimeters (aso
milsfor Barco DPF).

Output Options are miscellaneous parameters (not applicable to Gerber
RS274X, MDA or Barco DPF devices).

Optimize Data sorts coordinates to minimize photo-head travel time.
Laser plotters optimize the data at plot time, making this step unnecessary
for artwork.

Use ‘G’ Codes specifies G codesin the Gerber data. Gerber datauses G
codes to describe an upcoming process (for example, prepare to receive X,
y coordinates, prepare to select aperture, or prepare to flash aperture).
Gerber 4x00 photoplottersrequire G codes (default for that device). Gerber
6x00 plotters do not need G codes.
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¢ Max Aperturesper Wheel specifiesthe maximum number of apertures
the photoplotter wheel uses. You can enter avalue between 1 and 999. If
your layout uses more than the number specified, the Allegro software
writesawarning to the log file. For Gerber 4x00, 6x00 only.

¢ Continue With Undefined Aperturestellsthe Allegro program what to
do when it cannot find a definition for aflash aperturein the padstack. For
use with Gerber RS274X, MDA, and Barco DPF ragter formats only.

The Aperture File

By Geometry

Without Rotation .
By Station

With Rotation

fperture Stations M= B
‘wheel| Number: 1 Units: & finches * Milimeters
Line Yoor | gasis | st |
Circle o oot Width Height Rotation oo Dol
Sq uare - 0 SOmey [or Flash Mame] [degrees] ILoBkEs
Rectangle s [ue 2] [100 [+00 Copp | _ Delete | =
Oblong [osi Lre x| [500 [5.00 Copy | _ Delete
Flash [os Line x| [eo0 [6.00 _p_v_l _ Delete |
[oee e =] [0 [e00 Copp | _ Delete |
{EXE Line = [10.00 [10.00 Copy | _ Delete
[ps2 Lne =] [1200 [12.00 Copy | _ Delete -
Ok Help |
= 4

More Information

If you have chosen to use a vector format, which is either the Gerber 6x00
or Gerber 4x00, you must define an aperture wheel. To create an aperture
wheel, select the Apertures button located at the bottom of the Artwork
Control form. An Edit Aperture Wheels form will appear (not shown).
Select the Edit button for wheel 1, and the Edit Aperture Stations form will

appear.

To automatically generate all the apertures required for your current
design, select the Auto button. You will have two options for automatic
generation, one with rotation and one without rotation. The option for With
Rotation specifies generation of a different aperture entry for all flashed
pads at all rotations used in the design. The Without Rotation option
specifiesthat only aO-rotation aperture entry will be created in the aperture
whesel.
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Film Control

Lesson 13

You can also manually add individual aperture entries by selecting the Add
button and then selecting the appropriate type of aperture to create. When
you create apertures manually, you will also have to manually enter in the
station number. You can also sort the aperture wheel based upon the station
number or the type of aperture. When you select OK at the bottom of the
form, the apertures are written to the file art_aper.txt.

Manufacture > Artwork Right click to add or delete

classes/subclasses in a film record
nght click to add Film Contral IGenara\ Paramel .sI
or delete film
control records

— Film option:
BOTTOM

[0 =]

ID.DD
ID 0o

ID.DU
IWDD.UD

= Pusitive

Film name:

Rotatior:

¥ % ETCH/TOP o
g PINTOR '

; % WIA CLASS/TOP 2
2

] Undefined line width
Shape bounding box

Left click to view
contents of film
control record

A

Toggle to generate
artwork

Plat mode:
i~ Megative
[~ Film mirrored

NOTE:

The current visibility
settings control the
classes and sub-
classes that will be
included when
adding new film

Select all

¥ Check database before artwork

Create Arhwork |

[ Full contact themal-relisfs
[~ Suppress unconnected pads
[~ Draw missing pad apertures
™ Use aperture ratation

[ Suppress shape fill

[T Wectar Based|pad beliavion

control records.

Ok I Cancel | Apertules...l

Help

More Information

The film control records define the artwork files that will be created, as
well as the contents of those artwork files. The film control records are
stored internally in the Allegro design file. The Film Control folder tab is
where you specify the film control records. The first time you access this
form, you will have one film control record for each etch subclass of the
design.

Each film control record will contain the classes Etch, Pin and Viafor that
subclass. To see the class and subclass pairs that are defined for afilm

control record, select the plus sign to the left of the film control record
name.

To add or delete class and subclass pairs to or from the film control record,
select one of the current class and subclass pairs with the right mouse
button to display a context-sensitive menu.
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To add afilm control record, select any current film control record name
with the right mouse button and select Add from the context-sensitive
menu. You will be prompted to enter the name of the new film control
record. After you enter the new film control record name and select OK,
the new film control recorded is added. The class and subclass pairs that
are currently visible at the time the new film control record isadded will be
the contents of the new film control record.

To delete afilm control record, select the name of the film control record
with the right mouse button and select Cut from the context-sensitive
menu.

Film Options

Film Control | General F’aramelers'

—&eailable film: — Film option;

60 i Film name: BOTTOM
DB GHD Fiotat [o =
El o5 TP otation:

. 4§ ETCH/TOP )

L I Offeat (]
§o§ WIACLASS/TOP it 0.00
& et

Undefined ling width: 0.0o
Shape bounding box 100.00

Plot mode: & Positive

= MNegative
™ Film mirored
™ Full cortact themmal-reliefs
Select all I Suppress unconnected pads
I Draw missing pad apertures
W Check database befare artwork I Use aperture rotation
I Suppress shape fill
Create Artviork. [T | Wecton based pad befavian
(0] I Cancel | Apertures... | Help

More Information

The Film Options form further describes each film control record. View
film options for afilm control record by selecting the film control record
name with the left mouse button.

+ Film Name displaysthe Gerber datafile name.
+ Rotation specifiesin degrees the rotation of the plotted film image.

+ Offsat X Y shiftsthe positions of the photoplot coordinates. You can enter
positive or negative valuesin thesefields.

+ Plot mode specifies positive or negative artwork. This should always be
Set to positive except for negative planes.

+ Undefined Line Width specifies the photopl otted width of any line that
has a zero width in the Allegro layout (for example, text, assembly and
slkscreen lines).
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o Film Mirrored mirrors the artwork about the Y axis.

+ Full Contact Thermal-Reliefs specifiesno thermal relief flash for pins
and vias with negative planes.

+ Suppress Unconnected Padswill not plot the pads of pinsand vias that
have no connections (for flashing “used pads only” oninner layers).

+ Draw Missing Pad Apertures substitutes another aperturein the
aperturelist and usesit to draw the pad. Thisfeature will not resolve
missing flash names. This button does not appear in raster-based parameter
forms.

¢ UseAperture Rotation meansthat the Gerber data can use aperturesin
the aperturelist that have rotation information defined for them (for
example, flash names). This button does not appear in raster-based
parameter forms.

Adding a Photoplot Outline

r-———-——-——- - - —-"—-"—-—"—-"—-—"—"—"—"— - ————— — — — — — 7

MANUFACTURING/PHOTOPLOT_OUTLINE

More Information

For vector-based artwork, Allegro uses the lower left corner of the drawing
extents asthe origin of the Gerber file. If you want adifferent origin for the
Gerber file, you can draw arectangle on the CLASS manufacturing,
SUBCLASS photoplot_outline. The lower left corner of this rectangle will
now be the origin of the Gerber file. Note that only elements contained
entirely inside the rectangle will be included in the Gerber file. Any data
that is not inside the rectangle will not be included.

For raster-based artwork, the board origin isthe origin of the Gerber file.
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Generating Gerber Files

Film Contral I General Parameters

i~ Avvailable film: i Film optiar:
...D|‘=_“| B 0T T0 M Film name: BOTTOM
@[3 GND Fotali m =
EDEI TDP otahon:
& ETCH/TOP )
g PTOP Offset IU.DU
L g VIACLASS/TOR L& |U-UD
=~ Vot

Undefined line width: ID.DD
Shape bounding box I1UU.DU

Plot mode: i+ Posilive
i Megative

™ Film mirrored
™ Full contact thermal-reliefs

1. ———p(C Selectal | ) I™ Suppress unconnected pads

I Draw missing pad apertures

¥ Check database before artwork I Use aperture rotation
I Suppress shape fil

Create Artvark 7| Wectan based pad Befiawion

QK I Cancel | Apertures..l Help |

More Information

After you have specified the artwork parameters, generated an aperture list
(if required), and created all artwork film control records, you are ready to
create your artwork files. To identify which artwork files should be
generated, either select the blank box immediately to the left of the film
control record name for each artwork file to be created, or choose the
Select All button to have all artwork files generated. Select the Create
Artwork button to create the artwork files.

@ Note

Remember, all artwork fileswill be created on disk with afile name
of the film control record name, appended with the string .art. Also,
remember to check the log file photoplot.log.
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Viewing Gerber Files

k‘J

s
[ J .
® oo 3

|
oo

Positive (copper = black) Negative (copper = clear)

More Information

You can load Gerber filesinto Allegro by selecting the File > Import >
Artwork option from the top menu. If you are using a vector format
artwork file, you will need the Allegro aperture file and the Allegro
parameters file. The dataloaded will be of agraphical nature only. No
signal intelligence will be associated with the graphics.

Labs
¢ Lab: Creating Artwork Files
m Set up the design file for artwork.
e Set up film control records.
e Create new film records.
e Create the soldermask top film control record.
e Create the soldermask bottom film control record.
e Set manufacturing file parameters.
e Create an aperture list.
e Run DRC.
e Save the design file.
e Create the manufacturing files.
¢ Lab: Viewing Gerber Files
m Preview Gerber files before plotting.
More Information
The following lab will allow you to:
m Familiarize yoursalf with the process and steps required to set up your
design for artwork and to create the artwork files.
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m Familiarize yoursalf with the process and steps required to load gerber
filesinto Allegro.
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Lab 13-3: Creating Artwork Files

Objective: Learn to set up the design file for artwork.

In thislab, you will learn how to define the artwork layers required for
photoplotting adesign. You will learn about parameter and aperture files
that are used to create the photoplot files.

Setting Manufacturing File Parameters
1. Choose Manufacture > Artwork from the top menu.

The Artwork Control form opens. Notice that there are four entriesin
the Available Films window of the Artwork Control form. Thereisone
entry for each of the etch subclasses of your design.

2. Select the General Par ameter s folder tab in the Artwork Control
Form.

Thisform specifies the plotter type, film size, and format of the
manufacturing data.

3. You will create Gerber filesin the RS274X format. Update the format
parameters as follows:

Device Type: RS274X
Format

Integer Places: 2

Decimal Places: 5

When you close the Artwork Control form, the parameter settings will
be written to afile called art_param.txt in the working directory.

Setting Up Film Control Records

Each layer for which you want to create artwork must be entered into an
Artwork Film Control table. By default, the Allegro software will create a
film control record for each of the etch subclasses in the design.

1. Select the Film Control folder tab in the Artwork Control Form.

This form specifies which artwork files are to be created and which
objectsin the Allegro database constitute each artwork file.

2. Select the plus + sign to the left of the BOTTOM entry in the Available
Films window of the Artwork Control form.

The BOTTOM film control record expands to display the class/
subclass entries that will be included in the manufacturing file for this
artwork film. By default, the Allegro softwareincludesthe ETCH, PIN,
and V1A class for each of the etch subclasses.

www.catfamily.com EMail:cadserv21@itmeeRiCadrayout System May 27, 2002
The document is for study only,if tort to your rights,please inform us,we will delete


www.cadfamily.com
www.cadfamily.com

Lesson 13 Preparing the Board design for Manufacturing

The Film Options section of the Artwork Control form displays the
current options set for the selected film control record.

3. Set the Undefined Line Width field to 10 in the Film Options section of
the Artwork Control form.

4. Select the GND film control record in the Available Films section of
the Artwork Control form (select on the word GND).

The Film Options section of the Artwork Control form now shows the
film options for the GND film record.

5. Set the Undefined Line Width field to 10 in the Film Options section of
the Artwork Control form.

6. Select the TOP film control record in the Available Films section of the
Artwork Control form (select on the word TOP).

The Film Options section of the Artwork Control form now showsthe
film options for the TOP film record.

7. Set the Undefined Line Width field to 10 in the Film Options section of
the Artwork Control form.

8. Select the VCC film control record in the Available Films section of
the Artwork Control form (select on the word VCC).

The Film Options section of the Artwork Control form now shows the
film options for the VCC film record.

9. Set the Undefined Line Width field to 10 in the Film Options section of
the Artwork Control form.

10. Verify the Plot Mode field is set to Negative in the Film Options
section of the Artwork Control form.

Creating New Film Control Records

You will also need to create artwork files for your soldermask layers and
your silkscreen layer. You need to create afilm control record for each of
these. By default, when you create a new film control record, all currently
visible classes and subclasses are added to the film control record.

Note

Do not close the Artwork Control Form until told to do so.
Choose Display > Color/Visibility from the top menu.
Use the Global Visibility field to turn OFF all classes and subclasses.
Set the Group field to Manufacturing.

Turn on the MANUFACTURING class, AUTOSILK_TOP subclass
and click OK to close the Color and Visibility form.

A WD P
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Use the right mouse button to select the last film control record namein
the Available Films section of the Artwork Control form and access a
context-sensitive menu.

Choose Add from the menu.

A text form opens asking for the name of the new film.
Enter aname of SILK_TOP and select the OK button.
A new film control record is added.

Select the SILK_TOP film control record in the Available Films
section of the Artwork Control form (select on the word SILK_TOP).

The Film Options section of the Artwork Control form now showsthe
film options for the SILK_TOP film record.

Set the Undefined Line Width field to 10 in the Film Options section of
the Artwork Control form.

Creating the Soldermask Top Film Control Record

Eal AR o

Choose Display > Color/Visibility from the top menu.
Use the Global Visibility field to turn OFF all classes and subclasses.
Set the Group field to Stack-Up.

Turn on PIN/SOLDERMASK_TOP and VIA/
SOLDERMASK_TOP.

5. Click OK to closethe Color and Visihility form.

10.

Use the right mouse button to select the SILK _TOP film control
record in the Available Films section of the Artwork Control form to
access a context-sensitive menu.

Select Add from the menu.

A text form opens, asking for the name of the new film.
Enter aname of SOLDER_TOP and click OK.

A new film control record is added.

Select the SOLDER_TOP film control record in the Available Films
section of the Artwork Control form (select on the word
SOLDER_TOP).

The Film Options section of the Artwork Control form now shows the
film options for the SOLDER_TOP film record.

Set the Undefined Line Width field to 10 in the Film Options section of
the Artwork Control form.
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Creating the Soldermask Bottom Film Control Record

A w D P

Choose Display > Color/Visibility from the top menu.
Use the Global Visibility field to turn OFF all classes and subclasses.
Set the Group field to Stack-Up.

Turn on PIN/SOLDERMASK_BOTTOM and VIA/
SOLDERMASK_BOTTOM.

5. Click OK to close the Color and Visibility form.

Use the right mouse button to select the SOLDER_TOP film control
record in the Available Films section of the Artwork Control form to
access a context-sensitive menu.

Select Add from the menu.

A text form opens, asking for the name of the new film.
Enter aname of SOLDER_BOT and select the OK button.
A new film control record is added.

Select the SOLDER_BOT film control record in the Available Films
section of the Artwork Control form (select on the work
SOLDER_BOT).

The Film Options section of the Artwork Control form now shows the
film options for the SOLDER_TOP film record.

10. Set the Undefined Line Width field to 10 in the Film Options section of

the Artwork Control form.

11. Select OK to close the Artwork Control Form.

Running DRC

Before you create artwork files, make sure your design has no DRC errors.

1. Choose Setup > Drawing Optionsin the top menu.

The Drawing Options form appears. In the DRC folder tab, the Status
section might display an “Out Of Date” message

2. Click Update DRC.

The Allegro message area reports:
Performing DRC. Please wait...

3. When the DRC check is completed, click OK to close the
Drawing Options form.

4. If any DRCs are created, they should be corrected before creating
artwork. Turn the DRC class ON (under the Stack-Up group) to locate
the DRCs.
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Saving the Design File

1. Choose File > Save from the top menu.

A window appears and warns you that the final.brd file already exists.
It asks if you want to overwrite thefile.

2. Click Yesto confirm the overwrite.
Thefilefinal.brd iswritten to disk.

Creating the Manufacturing Files
1. Choose Manufacture > Artwork from the top menu.
The Artwork Control form opens.
2. Select the Film Control folder tab in the Artwork Control form.

3. Thecheck box to the left of each film control record controls whether a
manufacturing file will be created for that record. Since you want to
generate al artwork files, select the Select All button below the
Available Films window.

4. Select the Create Artwork button in the Artwork Control form.

Gerber format artwork files are written to your current working
directory.

If you wish, you can use the Windows file manager or the UNIX Is
command to check for these files. Each artwork file has the same
extension (top.art, gnd.art, vcc.art). These are the plot filesthat are
used to create the film required for manufacturing the board.

5. Choose File > Viewlog to see the log file.

Check to make sure all artwork files have been created successfully.
6. Click Closeto exit thelog file.
7. Click OK in the Artwork Control form to close the form.

@ End of Lab
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Lab 13-4: Viewing Gerber Files

Objective: Learn how to preview Gerber files before plotting.

1

Choose File > New.

A window appears and asks you if you want to save thefinal.brd file
before creating a new design.

Click Yesto save the changes.

Thefilefinal.brd iswritten to disk.

The New Drawing window appears.

Enter the following name in the Drawing Name field:
viewger ber

Thiswill create anew layout drawing called viewger ber.brd.

Click OK in the New Drawing window to open the new design
viewger ber.brd.

Choose Setup > Drawing Size.
The Drawing Parameters form opens.

In the Drawing Parameters form, use the scroll button in the Size field,
and select D.

In the Drawing Parameters form, use the scroll button in the Accuracy
field, and select 2.

Click OK to close the form.

Creating a New Subclass for the Artwork

If you load the artwork on the Class/Subclass pair Etch/Top, all of the line
draws will be seen as etch and will therefore be subject to the standard
DRC settings such as line-to-line, and so forth. You will create a new
subclass under the Manufacturing class to load all of the artwork into.

1
2.
3.

Choose Setup > Subclasses from the top menu.
Select the box next to Manufacturing.
In the New Subclassfield, enter ARTWORK.

Pressthe Enter or Return key after entering the new subclass name.
Select OK in the Define Subclasses form.
You are now ready to load in your artwork.

Loading the Artwork Files into Allegro

1.

Choose File > Import > Artwork from the top menu.
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The Load Gerber form appears.
2. Setthe Classfieldto MANUFACTURING using the pull-down menu.

3. Set the Subclassfield to ARTWORK using the pull-down menuif itis
not currently selected.

4. Click the Browse button. In the file browser window select TOP.art,
and click Open.

The entire path appears in the File Name field.
5. Click the Load File button.

A rectangle now attaches to your cursor. This represents the outline of
the plot you are about to place.

6. Move the cursor near the upper left area of the blank screen, then click
left.

The artwork image appears.

7. Repeat this process for the other etch layer artwork files you have
created (vcc.art, gnd.art, and bottom.art).

8. Click OK to close the Load Photoplot window.
9. Zoom in to view the artwork layers.
Notice the difference between the positive and negative image planes.

The database for this course includes the flash symbols (.fsm files) that
let you see flash features while viewing Gerber filesin Allegro
software.

When you load an artwork layer that contains flash names (defined in
your padstack data), Allegro tools use the PSMPATH to locate
corresponding flash symbols. (.fsmfiles must have the same name as
the flash.)

@ End of Lab
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Creating Fabrication Drawings

- ‘i——
+ + + + + + A
t tf fooi ¢
T4t ftooi f : -
. .

Fab Drawing —
LR o

= —

DRILL CHART
ALL UNITS ARE IN MILS
FIGURE| SIZE | PLATED |QTY

+ 39.0 | PLATED| 42
o 43.0 | PLATED| 4

More Information

In order to create a fabrication drawing, you will have to create your own
company format and cross section format symbol, if oneisrequired. You
will also need to dimension your drawing if you have not done so in the
board mechanical drawing. Select the M anufacture > Dimension/Dr aft
option from the top menu to access all the available drafting and
dimensioning commands. For more information on dimensioning, see the
online Help files.
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Drill Symbols and Legend Table

The legend header and
content can be modified

Title of drill legend by creating a custom drill
(user-specified) template (.dlt)
DRILL CHART
ALL UNITS ARE IN MILS
FIGURE | SIZE PLATED QTY

®) 39.0 NON-PLATED 82

| 49.0 NON-PLATED 8

A 39.0| NON-PLATED 5

& 28.0| NON-PLATED 3

o 72.0 OPTIONAL 2

FIGURE column

displays a drill QTY column
figure for each size. PLATED column displays the
displays the plating quantity (total

for each hole. count) of each
hole size.

SIZE column
displays the size
for each hole.

More Information

Allegro's Drill Legend command automatically creates a drill legend and
the drill drawing information. To execute the Drill Legend command, first
make visible all pinsand all viasin the design. Next, select the
Manufacture> NC > Drill L egend option from the top menu. Fill out the
Drill Legend form and select the OK button. The Drill Legend program
runs. The program will first draw, over each hole in the design, the drill
character as defined in the padstack for that hole. This drill character will
be drawn on the class Manufacturing, subclass NCDRILL_FIGURE.

After adrill character has been drawn for every hole in the design, a
rectangle will be attached to your cursor. Thisis the outside extents of the
drill legend. You select with your mouse where to place the drill legend
inside of your database. The legend will be drawn on the class
Manufacturing, subclass NCDRILL_LEGEND. Every time the Drill
Legend program is run, it deletes any previous drill legends and drill
figures.

> Caution

If you add, delete, or move holes, or change drill information in
padstacks, you must regenerate the legend (it does not update
automatically).
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Generating an NC Drill File

Manufacture > NC > Drill Tape

Input files needed Output files created

+ ++ 4+ + o+ i

U s A N . § ncdrilll.tap
+ + + + + +

I ¥% ool %

+ + + + +  + NC Drill file
+ ++ + + +

. !E'E

?

Sca\e Factar:

Floppy Disk
> Run Help |
1===== >
-

Parameter file  AutoTool Select file Paper Tape

‘ nc_tools.txt Log file

| T nctape.log
\\\\\\ S

(if desired)

More Information

nc_param.txt

In order to generate a drill file for manufacturing, you must have a
parameter file (nc_param.txt) that specifies the format of the drill
coordinate data. If you are generating drill datafor amachinethat isableto
perform its own drill bit selections automatically, then you will also need
an nc_tools.txt file. The Allegro program searches the NCDPATH you
specify in the environment file (env) to locate these files.

To create a parameter file, select Manufacture> NC > Drill Parameters
from the top menu.

To create adrill file, select Manufacture> NC > Drill Tape from the top
menul.

The nctape program reads the parameter file(s) and examines the Allegro
layout drawing. It outputs a minimum of one NC drill file (ncdrill1.tap)
and alog file (nctape.log).

The NC drill file contains all the coordinates for each of the hole sizesin
the layout. You can copy thisfileto afloppy disk, or you can punch onto a
paper tape.

Thelog file shows the parameters that were used to create the drill data, a
summary of hole sizes and quantities, and any warnings or errors.
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Creating the Parameters File—Paper Tape

Parameter file

Leader.

Length: 9399 Fest |+

Code: & ASCI O ElA

nc_param.txt

™ Separate plated/non-plated

= Dill

File Mamne: nc_param, txt
Fomal e

Dffsst 3: [0.00 ¥ [oon

Raoute Feedrate: 1

Coordinates ' Absolute £ Incremental

Output Units: & English  Metric
Tool Sequence: ¥ Increasing a " Decreasing a

¥ Fiepeat Codes

™ Leading Zero Suppression

[ Trailing Zero Suppression

I™ Equal Coord Suppression

[ Auto Tool Select

[~ Patten for Dips

More Information

To set the parameters for the drill coordinate data, select M anufacture >
NC > Drill Parameters.

Thefieldsin the NC Drill/Tape parameters form are divided into two
categories. Paper Tape and Drill.

The Paper Tape section of the NCDrill/Tape form contains:

L 4

File Name specifies a name you use to construct the output text file
names. These files are numbered sequentialy, starting with one. The
numbers are appended to the given name before any extension. If afile
name extension is not specified, then .tap is assumed. The default value of
this parameter isncdrill. This meansthat the NCDRILL files crested are
named ncdrill1.tap, ncdrill2.tap, and so forth.

Header specifiesan ASCII header for the paper tape. The default isnone.

L eader specifiesthe leader length on the paper tape. The units of this
value are the same as the units of the Length parameter. The default is 12
feet.

L ength specifies the paper tape length. Filesthat are too long to fit on the
tape are broken into multiplefiles. The unitsfield that follows this number
toggles between Feet and Meters. This value definesthe unitsfor both
Length and Leader. The default is 9999 Feet.

Code specifiesthe paper tape output format. The two formats alowed are
ASCII or EIA. Thedefault isASCII.
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+ Separate plated/non-plated specifies whether separate tapes are to be
created for drilling plated and non-plated holes. The default puts plated and
non-plated holes on the same tape.

Creating the Parameters File—Drill

- Paper Tap

File Mame:

Header.

froe
Leader: [z Parameter file
Length: EEIR |
Code: @ ASCH i Ela
[~ Separate plated/non-plated

i~ Dill

FileName:  [nc_param.tat
Format HYNE

Dffset X Jo.o0 v [ooo

Route Feedrate: IW

Coordinates: = Absolute " Incremental
Output Units: ¥ English  Metric

Tool Sequence: & Inoieasing " Decieasing
¥ Repeat Codes
™ LeadingZero Suppression

AUtOTOOl Select fl |e I Traling Zero Suppression

[~ Equal Coord Suppression
I Auto Tool Select
™ Pattem for Dips

(if enabled)

More Information
The Drill section of the NC Drill/Tape parameters form contains:

+ File Nameisthe path name of the text file into which the values of the
NCDRILL parameters are saved when you exit from the form. The name
of thefilemust be nc_param.txt, but you can specify any directory path for
thefile (for example, /usr/library/nc_param.txt).

+ Format istheformat for coordinate datain the output NCDRILL file. The
defaultis2.3.

o Offset X: Y: specifiesan offset from the drawing origin for the coordinate
data.

+ Coordinates specifieswhether the output coordinates are incremental or
absolute.

« Output Units specifies whether the output units are English or Metric.
The default is English.

+ Tool Sequence specifiesthe tool sequence as smallest to largest drill size
by defaullt.

+ Repeat Codes specifies whether repeat codes are supported by your drill
machine.

o Leading Zero Suppression specifies whether the output coordinates are
padded with leading zeros.
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o Trailing Zero Suppression specifieswhether the output coordinates are
padded with trailing zeros.

o Equal Coord Suppression specifieswhether equal coordinates are
suppressed. The default does not suppress equal coordinates.

o Auto Tool Select specifieswhether the drilling machine has an automatic
tool changer. If thisfield isnot checked, the drill pauses for manual tool
changes (default). If thefield is checked, you will need to create an
nc_tools.txt file.

+ Pattern for Dips specifieswhether the drill supports drill patterns for
standard dual in-line packages. The default does not support drill patterns
for standard dual in-line packages.

Creating Assembly Drawings

ASSY NOTES:

Assembly Drawing

(AT AAL

More Information

If you started your layout from a template or master design file, you
aready have adrawing border (A-D size format symbol), aswell asformat
symbols for assembly notes.

You are now ready to create a plot file for the assembly drawing. Like the
photoplot process, what you see in the work areaiswhat isincluded in any
plot file. The various format symbols (like assy notes) need to be created
with thisin mind. For example, when you create an ASSY _NOTES format
symbol (with the Symbol Editor), create a special layer for it (such as
Manufacturing/Assynotes). When you need to create a plot file for the
assembly drawing, toggle the appropriate special layersin the layout
drawing to make only the assembly-related data visible.

To set visibility, select Display > Color/Visibility from the top menu.

For assembly drawings, you will need to toggle the appropriate layersto
display package outlines, reference designators, pins, and so forth. You can
also include mechanical symbolsfor extractors and other mounting
hardware.
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To create a plot for a pen or e ectrostatic plotter, select File > Plot.

Labs

¢ Lab: Creating a Drill Legend

m Generate drill symbols and a drill legend for a fabrication
drawing.

e Open the final design file.
e Set visibility.
e Create drill symbols and legend.
¢ Lab: Creating Fab and Assembly Drawings
m Create penplot files.
e Create a fab drawing.
e Create an assembly drawing.

¢ Lab: Creating an NC Drill F ile
m QOutput a drill file used to drill the board holes in manufacturing.

More Information
The following labs will allow you to:

m Familiarize yoursalf with the process and steps required to create the
drill figuresand create adrill legend.

m Familiarize yoursalf with the process and stepsrequired to create a
fabrication and an assembly drawing.

m Familiarize yoursalf with the process and steps required to create the
NC drill files.
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Lab 13-5: Creating a Drill Legend

Objective: Learn how to generate drill symbols and adrill legend for a
fabrication drawing.

Opening the Final Design File
1. Choose File > Open.

A warning isissued and you are asked whether you want to save the
existing viewgerber.brd file.

2. Click No to the warning.
A file browser window opens.

3. Select thefinal.brd file and click Open to close the browser.
Thefinal.brd file appears in the work area.

Setting Visibility

In order to generate drill symbol and legend information, you must make
al pinsvisible. Drill symbolsand legend information for routing vias are
also generated, but they do not need to be visible. In this section, you will
turn on the visibility for all pins and vias as well as the drawing layers that
display the drill symbols and legend information.

1. Choose Display > Color/Visibility from the top menu.

2. Usethe Global Visibility field to turn OFF all classes and subclasses.

3. Set the group to Geometry.

4. Under the BOARD GEOMETRY subclass, turn ON OUTLINE.

5. Under the BOARD GEOMETRY class, turn ON the DIMENSION
layer.

6. Set the group to Sack-Up.

7. Under the PIN class, turn ON both TOP and BOTTOM subclasses.

8. Under the VIA class, turn ON both TOP and BOTTOM subclasses.

9. Set the group to Manufacturing, and turn ON the

NCDRILL_FIGURE and NCDRILL_LEGEND layers.

10. Click the button under the class name DRAWING FORMAT to turn
ON all itemsin that class.

11. Click OK to close the Color and Visibility form.
12. Choose View > Zoom World from the top menu.
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Creating Drill Symbols and Legend

1. Choose Manufacture> NC > Drill Legend from the top menu.
The Drill Legend menu appears.

2. If you want to change the Legend Title you can. Accept al remaining
defaults and click OK .
When processing is complete, a rectangle appears attached to your
cursor, and the Allegro message area prompts you to pick alocation for
the legend information.

3. Placethe legend data someplace on the drawing so as to not interfere
with any other drawing/board data.
The legend appears.
The default drill legend isrelatively large for this board, but you can
control thisby creating a custom or standard template to your liking.
If you have filled pads turned on, you will probably not be able to see
the drill figures. You will need to turn this option off in order to see the
actual drill figuresin your design.

4. Choose File > Viewlog to seethelog file.

5. Click Closeto exit thelog file.

& End of Lab
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Lab 13-6: Creating Fab and Assembly
Drawings

Objective: Learn to create penplot files for the an HP penplotter.

Creating a Fab Drawing

1

At the Allegro command line, enter:
add text

In the Options folder tab of the Control Panel, set the Active Class and
Subclassfieldsto DRAWING FORMAT / TITLE_DATA.

In the Options folder tab of the Control Panel, double click in the Text
Block area, and enter:

14
Make sure the Rotate field is set to 0.

In the Allegro work area, click in the title block (lower right corner of
the drawing format), and enter your name. Right click and choose
Done.

If you zoom in to do this, be sure you zoom back out before going to
the next step, because whatever isin the work area gets passed to the
plot file.

At this point you can print what you have currently displayed in the
Allegro screen to create a print of the fabrication drawing.

Creating an Assembly Drawing

1.

Choose Display > Color/Visibility from the top menu.
First you will turn OFF some of the items from the previous lab.

In the Geometry group, under the BOARD GEOMETRY class, turnthe
DIMENSION subclass OFF. Under the PACKAGE GEOMETRY
class, turn the ASSEMBLY _TOP subclass ON.

In the Manufacturing group, turn OFF the NCDRILL _L EGEND and
NCDRILL_FIGURE subclasses.

In the Stack-Up group, turn ON TOP PIN and turn OFF BOTTOM
PIN. Turn OFF all VIA subclasses.

In the Components group, under the REF DES class, turn ON the
ASSEMBLY_TOP.

Click OK to close the Color and Visibility form.

The assembly drawing information is now visible.
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7. If your classroom is networked to a printer, you can at this point print
what you have currently displayed in the Allegro screen; otherwise,
begin the next lab.

@ End of Lab
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Lab 13-7: Creating an NCDRILL File

Objective: Learn to create adrill file used to drill the holes during
manufacturing.

1.

Choose Manufacture > NC > Drill Parameter s from the top menu.
An NC/Drill Tape parameter form appears.
In the Drill section, set the Format to 2.5

3. Click OK.

10.

1n.

The parameters are written to afile called nc_param.txt.
Choose Manufacture > NC > Drill Tape from the top menu.
An NC Tape window appears.

Click Run to start the tape creation process.

Click Close.

The drill datais extracted from the design file (final.brd), and the drill
file (ncdrill1.tap) iswritten to disk.

Use the File Manager or aviewer of your choiceto view the
ncdrill1.tap file.

Choose File > Viewlog to view the nctape.log file that was created.

Thelog file displays format information, aswell as hole size and
quantity data.

Click the Close button in the log file window to close the window.
Choose File > Save from the top menu.

A window appears and warns you that the final.brd file already exists.
It asks if you want to overwrite thefile.

Click Yesto confirm the overwrite.
Thefilefinal.brd iswritten to disk.

@ End of Lab
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