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Chapter 1
OrCAD Layout for Windows
demo overview
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OrCAD Layout for Windows—introduction

Introduction

Welcome to the OrCAD Layout for Windows Demo, an
interactive tutorial forAIearni ng and evaluating OrCAD
Layoutd for Window$ software.

OrCAD Layouti for Windows is afamily of Windows 3.1,
Windows NT, and Windows 95 printed circuit board (PCB)
design tools. Each package provides a powerful, easy-to-
use solution for PCB design. The OrCAD Layout for
Windows product family was developed from Massteck’s
award-winning MaxEDA PCB Layout System.

The OrCAD Layout for Windows Demo uses many of
OrCAD Layout for Windows' innovative features, but is
intended only as a product overview. The software included
with this package is a demonstrationersion; you cannot
save a board design or generate photoplot files from the
board files provided. The files are structured to guide you
through each step in the Layout design flow.

The OrCAD Layout for Windows Demo Guideells you
which design file to open for each section. Every page of
the guide includes pictures, explanations, and instructions
that correspond to each activity.

Online help is also provided with the OrCAD Layout for
Windows Demo. A complete product documentation set is
provided with your OrCAD Layout for Windows purchase.

OrCAD Layout for Windows
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OrCAD Layout for Windows—product family
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OrCAD Layout for Windows—product family

OrCAD Layout product family features | Layout Plus | Layout | Layout Ltd.

Placement

Cluster placement

Density graph

Manual placement

Matrix placement

Shove component
Routing

16-layer batch router

Add/delete connection interactively
AutoDFM
AutoPath

Replicate connections

Interactive push-n-shove
Online DRC

Single-layer autorouter
Post processing

23 standard reports

80+ user-configurable reports

Automatic aperture generation

Gerber previewer
Other features

Auto test point generation
AutoECO

Intelligent copper pour
DXF in and out

Standard Windows print driver

1000-Connection/350 Component Limit
PCB translators

PADS, PCAD, Tango, CadStar, OrCAD PCB
386+, PROTEL

Schematic netlist interfaces

OrCAD SDT, OrCAD Capture, Futurenet,
Viewlogic, DATA 1/O SCS

OrCAD Layout for Windows
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OrCAD Layout for Windows—productivity flow

The OrCADLayout for Windows productivity flow

AutoECO

« Component grouping

*« Priority net assignment
« Backiforward annotation
with QrCAD Capture

FFGA ASIC ArElog
design design design

Library
* Creation
+ Editing

Board-level schematic

+ Component grouping
+ Priorty net assignment
+ High speedrules

Placement

e Auto-cluster placement

« Component push-and-shove
+ AccUrate density graph

« Qick place

¢ Pick-r-place outlines

Routing

+ Interactive routing

« High-quality batch routing
+ Push-n-shove

« High-speedrules

« DFM pass

Post processing

+ Gerber previewer

« Test point generation
« User-defined reports
« DEF inor out

« Manufacturing reports

OrCAD Layout for Windows
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OrCAD Layout for Windows—demo files

Demo design files

Below isalist of the demo design files provided with the
OrCAD Layout for Windows Demo. Each file corresponds
to one or more activity setsin the demo guide. Open the
design files as instructed in the demo guide and perform the
corresponding exercises. Y ou can open the files and
perform the exercisesin any order. Keep in mind that when
you exit afile, you cannot save any changes you have made
to the design.

OrCAD has provided two sets of design files with the
OrCAD Layout for Windows Demo: a board design with
two routing layers (these files have & in the file name), and
a board design with four routing layers (these files haveda
in the file name). Y ou need a minimum of 8B of RAM to
run the design with two routing layers, and a minimum of
16 mB of RAM to run the design with four routing layers.

DSTART2.MAX Or DSTART4.MAX

These boards contain components and nets that are ready
for interactive or batch placement.

DPLACE2.MAX Of DPLACE4.MAX

These boards are partially placed. Y ou may use them for
batch placement or routing.

DROUTEZ2.MAX Orf DROUTE4.MAX

These boards are placed and ready for via dispersion and
interactive or batch routing.

FINISH2.MAX Or FINISHA.MAX

These boards are completely routed and can be used for
post processing.

RENAME2.MAX and RENAME4.MAX

These boards can be used for performing back annotation to
Capture.

OrCAD Layout for Windows
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OrCAD Layout for Windows—demo files

Benchmark design files

Below are the results of two benchmarks that OrCAD has
run. Use these results to evaluate board size versus routing
time. Both of the designs were routed using a Pentium P90
with 32mB of RAM and running under Windows NT 3.5

Benchmark design files

Statistics Benchmark 1 Benchmark 2
Board area 31.60 232.10
Equivalent IC's (16-pin) | 100.70 488.40
Number of route layers 4 4

Percent routed 100% 100%
Connections 770 3932

Number of vias 686 2930

Total route time

1 hour 16 minutes

7 hours 41 minutes

OrCAD Layout for Windows
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OrCAD Layout for Windows—environment

OrCAD Layout for Windows design environment

Before you begin running the demonstration, review this
section to familiarize yourself with the Layout design
environment, including the Design window, the toolbar, and
the menus. To view the environment, you can open the
demo fileDSTART2.MAX Of DSTARTA.MAX.

& Note Youneed aminimum of 1&1B of RAM to run
DSTART4A.MAX.

7 Note If the system prompts you to add a new netlist, choose No.

When you open the file, you will see the Layout Design
window. The toolbar runs across the top of the window.
The buttons on the toolbar provides access to the most
frequently used Layout commands.

Toolbar
(ol 1]l [re][rod [re [l
X [1800 | 1[S00 |[@[io0 | [EToe 1[4
Tool Name Description
Design Rules Check Enable online design rules checking for
= interactive routing or component
editing.
E Component Tool Insert, move, edit, or delete components
in the design.
E Connection Tool Insert or delete connectionsin the
design.
@ Pin Tool Insert, move, edit, or delete pinsin the
design.
r . Obstacle Tool Insert, move, edit, or delete obstacles
- such as electrical copper or lines.
I Text Tool Insert, move, edit, or delete text.
[ﬂ Error Tool Find and query spacing and design rule
£ violations.

Tools on the toolbar (1 of 2).

OrCAD Layout for Windows
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OrCAD Layout for Windows—environment

Tool Name

Manual Route with
Shove

Description

Route interactively using the shove
algorithm.

JHI

Manual Route

DRC enabled - Route interactively
without using the shove algorithm.
DRC disabled - manual routing.

Initialize Color

Change or check the color of alayer, or
make alayer invisible.

Initialize Query

F

Change or check an object’ s attributes.

Spreadsheet Tool

List the available spreadsheets.

Post Processing

List the post processing options,
including the Post Process spreadsheet.

Refresh Copper Pour

[ E B B X

Recal culate the copper pour based on
changes made to the board since the last
copper pour operation.

)
]
—

Find Find Find coordinates or components by
n name.
M Modify Display an editor that allows you to
modify a selected item.
|m Insert Copy a selected item.
Delete Delete a selected item.

Reconnect Enabled

El

Enable the instantaneous reconnect
environment (Layout Plus only).

Auto Path

Route automatically using the shove
algorithm while placing vias manually
(Layout Plus only).

Tools on the toolbar (2 of 2).

OrCAD Layout for Windows
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OrCAD Layout for Windows—environment

In addition to the command buttons, the toolbar also
provides information about
the status of the board.

Current screen

(1800 00
coordinates Bl | ¥ |
The coordinates that
correspond to the current location of the cursor display on
the toolbar making it easy to locate and place objects.

Current grid

The current grid spacing displays on the [q]

toolbar.

Current layer

The active layer (the layer on which you 1 ToP

|4

are currently working) and its color
display on the toolbar.

Postage stamp view

A miniature outline of the board, used to determine

your current view in relation to the PCB, also -
displaysin the toolbar. Y ou can change the view by

pressing the left mouse button and dragging across the area
that you want to view.

Menus

Y ou can access OrCAD
Layout for Windows
commands using

convenient popup and Popup menu
pull-down menus.
Layout displays unique !—'/—\
popup menus for each Insert  <Ins>
tool selected. Select Criteria
Select 5
Select Hext
Hext Comp N
Mincon M
Undo u

OrCAD Layout for Windows
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OrCAD Layout for Windows—environment

Display popup menus using a two-button mouse.

If you are using a two-button mouse, display popup menus
by pressing the right mouse button.

Display popup menus using a three-button mouse.

Layout assumes that you are using a two-button mouse.

Y ou can specify that you are using a three-button mouse by
choosing User Preferences from the Options menu and
selecting the Massteck Legacy mouse style option.

If you are using a three-button mouse, display popup menus
by pressing the middle mouse button.

Pull-down menu

it View Togt Options Auto Window Help

il | 10 12 1= 1= [
TS

it AleX u

2

N

Go to the next chapter.

Go to the table of contents.

OrCAD Layout for Windows
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Chapter 2
Footprint library

Go to the table of contents.

Go to the last page of the previous chapter.




OrCAD Layout for Windows—footprint library

Creating footprints

This portion of the demonstration shows you how easy it is
to create physical footprints for the components used in the
PCB layout process. Footprints consist of three basic types
of objects: thrucodes (padstacks), obstacles (silkscreens,
assembly drawing data, keep-outs, etc.), and text.

Opening the footprint library

Open Layout.

Y ou can open Layout by double-clicking on the OrCAD
Layout for Windows demo icon.

In the Layout frame, choose Edit Footprint from the Tools menu.

OrCAD

Import Export Design Tools Help

~[=

A
T4

Plot

Mew Dezign
IEIETTT—
Auto ECO

Auto ECO/0Ovemide
Auto ECOSDXF
Auto ECO/Het Attrs
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OrCAD Layout for Windows—footprint library

Open thelibrary.

In the Load Footprint Library dialog box, select the file
GUIDE.LIBand choose the OK button.

7 Note If the system prompts you to add a new netlist, choose No.

Load Footprint Library \ HEB

Lockin  [E3Folib

[ B =] I

SheetD4_lib
SheetD5 lib
Sheetl6.lib
SheetD8 lib
Sheetdd.lib
Sheetl 0Llib

Sheetl1_lib
Sheet1 2 lib
Sheet13.lib
Sheetl4.lib
Sheet15.lib
Sheet16.lib

Ld | >
File name: IDguide.Iib I I Open I
Files of type: ILibrary [=.lib] EI

Layout’slibraries are built on sheets. Each sheet may
contain similar footprints, such as resistors, or al the
footprints for a specific project.

OrCAD Layout for Windows
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OrCAD Layout for Windows—footprint library

Viewing footprints

There are two ways to view afootprint during the design
process. Y ou can look at it graphically in the Library
window, or you can look at the data associated with the
footprint using the spreadsheets. One method may be more
convenient than the other depending on the type of activity
you are performing. Typically, when creating footprints or
editing their obstacles or text, use the Library window.
When editing multiple pad locations or thrucodes, use the

spreadsheets.
View thefootprintsin the spreadsheets.
Strat »
rategy._.
Choose the Spreadsheets toolbar p—

. atlslcs
button. Choose the Footprints, -
Components, or Thrucodes #:’fj; dos
spreadsheet to view footprint data.

Packages
LComponents
Hets
DObstacles
Text

Error Markers
Dl Chart
Apertures

OrCAD Layout for Windows
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OrCAD Layout for Windows—footprint library

View thefootprintsin theLibrary

WI ndOW' Window Type [Accelerator]
QODensity Graph [Shift + H)

Choose Graphics Windows ODesign (Shift + D)

from the Window menu and @Library (Shift + B)

select the Library option

from the Select Graphic ok | [ et | [cancel]

Window dialog box.

T S T =] = ois el
Footprint Name or Insertion
,F [—] L Pad Name Origin
| “;u Footprint 0805 0.0
‘.El..;kmfm b . Pad 1
Pad 2
1 ‘ Footprint 1206 0.0
e Pad 1
B, | = R R Pad 2
T Footprint TO-92A 0.0
L) = Fad
= . i Pad 2
o Pad 3
B r@' @@ ) | Footprint TO-92B 0.0
Pad 1
| = | = Pad 2
Ly = Pad 3
L-IE R = =]
g B ="“E B gg| Footprint SP02 0.0
BER g | BB paa’
Footprint SP06 0.0 -
T | o] [c3 | op)|

OrCAD Layout for Windows
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OrCAD Layout for Windows—footprint library

Creating a new footprint

In Layout, you can create custom footprints to add to your
library by following the steps below.

Create a matrix to house the new part.

Set up system grids for placement and routing.
Add and identify the pins.

Add silkscreen and other outlines.

Add text.

Choose the insertion datum.

OrCAD Layout for Windows
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OrCAD Layout for Windows—footprint library

Zoom in to thetarget location.

e

Choose Zoom In from ZoomOut X
the View menu and Pan/Wnd "W

zoom in to the top Eub Pt N
right corner of the —
. Eraze Screen  Backspace

library sheet. Paint Grid
Zoom Previous
DRC Box “B
Layer “L

— Libraiy - Component M=l B3

[ 1 1 I
‘— Library - Component = E3

l1m||||||||||ﬁ|||ﬁﬂ§
Bagl DY

OrCAD Layout for Windows
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OrCAD Layout for Windows—footprint library

Create a matrix.

Each library sheet is divided into a user-defined matrix. A
single footprint exists within each cell.

Choose Matrix from the Tool menu to begin creating the
matrix. Place the cursor in the upper left corner of the
magnified area. Pressing the left mouse button, drag the
cursor diagonally to the lower right corner and release.

Click in the matrix and drag the cursor. Notice that as you
move the cursor, new lines appear within the defined block
enabling you to add as many cells to the area as you wish.
Click with the left mouse button when you have created
four matrix cells as shown below.

gnels
B A T AR

W s el

OrCAD Layout for Windows
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OrCAD Layout for Windows—footprint library

Select system grids.

In Layout, you can set several system grids to facilitate the
design process. The Routing and Viagrids are used for
place and route. The Dot, Place, and Detail grids are used
throughout the design process.

The Routing Gridestablishes a grid for routing.

The Via Grid establishes the grid on which vias are placed.
It usually has the same value as the routing grid.

TheDot Gridis avisual reference grid that can be turned on
and off by the user.

ThePlace Gridis the grid on which the pins are placed. It is
also used for moving parts on the board.

TheDetail Gridisthe grid on which you create and move
the graphics for a footprint such as the silkscreen and
assembly data.

It isimportant to establish the grid you are going to use for
pins before you begin creating the footprint. To set the grids
for the design, choose Grids from the Options menu, and
enter the following values in the System Grids dialog box:

Set the Place Gridto 100.

Set the Dot Grid
to 50 -Routing Parameters
. Routing grid: 25
Set the Detalil Vi grd:
Gridto 25. o
[MAllow off-grid routing
Ouse all via types
Options OUnrestricted via spacing
[OShove components
Umits...
Backup Interval... Dot grid [X.Y]:
Thermal Reliefs. . Place grid [X,Y]:
Manual Place/Bename Rules... Detail grid [X.Y]: EI
Manual Route/Shove Rules. .. | .
User Preferences... Alt+P neremen
I 0K I | Help | | Cancel |

OrCAD Layout for Windows
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OrCAD Layoutfor Windows—footprint library

Adding pins to the footprint

Createthefirst pin.

Choose the Component toolbar button and place the cursor
within one of the matrix cells you have defined. From the
popup menu, choose Insert. The Create Footprint dialog
box displays.

In the Create Footprint dialog box, entetest1 as the
footprint name and enter T2 as the default thrucode. The
matrix cell islabeled with the footprint name you enter. All
of the graphics, thrucodes, and text within that cell become
apart of that footprint. Choose the OK button to exit the
dialog box.

‘|| EndCommand
| [nset_<Ine> |

.| Undo u

#10 6|| orr—

L e R
1111/

A Footprint Name |tBSﬂ |

[ Default thrucode |T2 |

I DK I Iﬂelp | |Qance||

OrCAD Layout for Windows
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OrCAD Layoutfor Windows—footprint library

Place thefirst pin.

Position the pin over the desired location and click the left
mouse button to place it.

OrCAD Layout for Windows
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OrCAD Layout for Windows—footprint library

Create the next pin.

Choose thePintoolbar button. Pressing thesHiFT key,
select the first pin you created by clicking on it with the left
mouse button.

Choose Insert from the popup menu again. Y ou now have a
second pin attached to the cursor.

Place the next pin.

Position the new pin 500 mil in th¥ direction as measured
from the first pin. At the bottom of the screen, the status bar
displays the coordinates for the new pin, DX:500, DY :0,
DIST:500.

In Layout, pin names can be numeric, alpha, or
alphanumeric, and can be placed in any order. For example,
you can name the pads 1, 7, 8, and 14 to fit a4-pin
oscillator that is numbered for a 14-pin part. Pin namesust
correspond to the pin names used in the schematic parts.

...... : @ . [ End Command

............ Modify <Enter>
— Insert  <Ins>

F TS T H e Delete <Del>

e I A
l .

AR L oot Botate R
:@..:::::::. doif oo | Opposite 0
F e I 111 ([0 111 @ i R Move On/OFf

o = |I|

' Note By default, Layout names the pins in numerical order
beginning with the number 1. Y ou must change the pin namesin
Layout to match the pin names in the schematic.

OrCAD Layout for Windows
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OrCAD Layout for Windows—footprint library

Viewing the pins on the footprint

M agnify the pin area.

Choose Zoom In from the View menu.

View the pin coordinatesin the status bar.

When you place your cursor on a pin, the status bar displays
the footprint’s name and coordinates.

Now, there are two pins on the footprint.
PIN1at X 0,Y O
PIN2 at X .500, Y O.

Component "TEST1.1" (Thrucode “T2"]  [500.0] DXx: 500, DY: 0. DIST: 500 Pin: 1

OrCAD Layout for Windows
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OrCAD Layout for Windows—footprint library

Editing the component pad

Edit the component pad.

Using the Edit Pad dialog box, you can assign athrucode to
the pad. Y ou can also specify exact coordinates for the pad,
apowerful feature for parts that have pins spaced on afine
or irregular grid. For rectangular surface mount pads, you
can restrict the route entrance to the long end only.

Pressing thesHIFT key, select the second pin you created by
clicking on it with the left mouse button. Then, press the
ENTERKey. The Edit Pad dialog box appears.

Select thrucodeT2 from the Thrucode Name drop list. By
selecting thrucode T2, you change Pin 2 from square to
round.

R = |
Footprint TEST1
[ ' ' ' ' One Pad

Thrucode Name

- Pad Entry/Exit Rule — [JAllow via under pad
®Standard OPreferred Thermal

QAny Direction OForced Thermal

OlLong End Only

I 0OK I | Help | |Qance||

OrCAD Layout for Windows
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OrCAD Layout for Windows—footprint library

Setting display preferences for the footprint

In Layout you can set a variety of user preferences and save
them with the board design.

Open the User Preferences
dialog box.

Grid._. Alt+G
Units._.. Al
Backup Interval...

Thermal Reliefs. __

Manual Place/Rename Rules.__
Manual Route/S5hove Rules. .

Uszer Preferences. .. Alt+P

Choose User Preferences
from the Options menu.

Edit the optionsto set your display
preferences.

Change the following settings and choose the OK button to
apply them.

If you prefer solid pads, deselect the Hollow Pads check
box.

To display awidth for all lines on the board that are five
millimeters wide or greater, enter 5 in the Minimum
True Width text box.

To see component heights in your library, select the 3D
Effects check box.

User Preferences [ ]

Tool Bar Status Bar Menu Level
QOMNong O MNone ®Novice
QO Small icons @1 Line OExpert

@ Large icons

[FIEull Screen OFull ¥Window
OFast Fill Copper Pour OHollow Pads
HPopup Menus 3D Effects

rMouse Button Style

& Microsoft Standard O Massteck Legacy

r Manual Route Default Mode

OVYerex Mode O Segment Mode
O Reroute Mode ®Mincon Mode
Minimum True Width D
I 0K I | Help | |Qance| |

OrCAD Layout for Windows
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OrCAD Layout for Windows—footprint library

Creating silkscreens, assembly drawings, and placement
outlines

In OrCAD Layout for Windows, you create silkscreens,
assembly drawings, and placement outlines for your
footprint using obstacles.

Begin drawing the obstacle.

Choose the Obstacle toolbar button. Place the cursor in the
Library window. From the popup menu, choose Insert.

Click the left mouse button to begin drawing. Use the arrow
keys to move the cursor, drawing the obstacle. Press the
SPACEBARLO stop drawing.

‘ End Command ‘

Insert  <Ins>
Any Angle Tracking
Undo u

OrCAD Layout for Windows
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OrCAD Layout for Windows—footprint library

Define the obstacle.

Asyou input an obstacle, you must specify the type of
obstacle that you want to create and the target layer for the
obstacle.

Choose Modify from the popup menu to display the Edit
Obstacle dialog box.

e

End Command
: Modify <Enter>»
| R ert  <Ing>»

Delete <Del»

] Botate R
Mimror M
Dpposite 1]
Move On/OFF
Undo u

OrCAD Layout for Windows
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OrCAD Layoutfor Windows—footprint library

Using the Edit Obstacle dialog box, select the type of
obstacle you want to create, including those used by the
placement and routing routines and those used for
silkscreens and assembly drawings. Y ou can also set
physical attributes such as width, layer, and hatch pattern.

Specify the following options to create a silkscreen obstacle
for components that appear on the top layer of the board.

Select Detail from Obstacle Type drop list.
Set the Obstacle Widthto 10.
Select SSTOP from the Obstacle Layer drop list.

Specify the following options to create an assembly drawing
for components that appear on the top layer of the board.

Select Detail from the Obstacle Type drop list.
Set the Obstacle Width to 10
Select ASTOP from the Obstacle Layer drop list.

Edit Obstacle A B]

Obstacle name |345 |

Obstacle Type

[Detail E|
Giroup Height Width

Obstacle layer

Copper pour rules

Copper pour clearance I:I

Note: Use Pin Tool command "Toggle Copper Pour Seed’

to set copper pour seedpoints

Olzolate all rovtes OSeed only from designated object

Net attachment [ for none]: |- |

OrCAD Layout for Windows
29



OrCAD Layout for Windows—footprint library

Create a placement outline.

Layout’ s interactive and automatic placement utilities look
for a placement outline. The outline is used to maintain a
specified distance between parts.

For surface mount parts, this outline should be large enough
to provide sufficient space between parts, eliminating solder
shadowing and facilitating the post-assembly inspection
process.

A placement outline is created using the same method that
you used to create the silkscreen and assembly drawing.

Begin drawing an obstacle, select it, and choose Modify
from the popup menu. Modify the options in the Edit
Obstacle dialog box to create the outline.

Select Place Outline from the Obstacle Type drop list.

Change the target layer option. Y ou can draw the
placement outline on the top layer, the bottom layer, the
top and bottom layers, or on Conn (all layers).

‘— Library - Component |
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Adding text to components

Add areference designator.

Choose the Text toolbar button. Position your cursor over
the Library window and choose Insert from the popup
menu. Modify the options in the Text Edit dialog box to

create the text.

For the text type, select Comp Name

Specify atext width of 10.
Specify atext height of 100.

Select the silkscreen top layer (SST) from the Layer

drop list.

Y ou now have the text string& Compattached to your
cursor. Position it above the footprint and click the left

mouse button to place it.

When the component is placed on the design, the text string
& Compis replaced with the appropriate reference

designator.

Text 276

fewea &

Text String |&Cump

Type of Text
O Static
O Footprint Name
O Pin Name

O Footprint Detail

& Comp Name
O Package Name
O Comp Detail

Text location [90.,90.]

Line Width Text Height
Rotation I:l Char Rot

Radius

OMirrored

alll
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Create additional labelsfor the footprint.

To create additional labels for the footprint, modify the text
type and layer options in the Text Edit dialog box as
described in the previous exerciséddd a reference
designator.

The reference designators (represented here by the keyword
& Comp) can be placed in different locations and can be
different sizes.

7 Note Thetext stri ng& Packor No Packagemay appear instead of
the package label.

&Comp

CTESTIL
CLPack
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Setting an insertion origin

In OrCAD Layout for Windows, you must specify an
insertion origin as well as a graphic origin. The location of
the part as specified in the insertion report is calculated
using the insertion origin.

For a through-hole part, the graphic origin istypically pin 1.

k5 Note In the surface mount footprints supplied by OrCAD, the
graphic origin is at the centroid of the part by default.

L ocate the footprint.

Press the TAB key and enter the footprint nam8SOP48,

Specify the insertion origin.

Choose M ove Datum from the Tool menu. Position the
small cursor at the desired location for the insertion datum
and choose Move Insertion Origin from the popup menu.

Position the cursor at the desired location and click the left
mouse button.

End Command
:| Move Datum

Move Ingertion Origin | .

ST
C&FPack
SSDP%B
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Managing the footprint library

Once you create the first footprint, you can build the library
and use it to organize and manage footprints. Using the
footprint library, you can do the following.

Copy footprints to create new footprints.
View footprints.

Use Query and the Footprints spreadsheet to access and
modify footprint data.

Copying footprints

The easiest way to create another component footprint is to
copy and modify an existing footprint.

Zoom out.

Choose Zoom Out from the View menu and click once on
the screen so that you can see the footprint and an empty
matrix cell.
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Copy thefootprint.
Choose the Component toolbar button. Select the footprint
and choose Modify from the popup menu.

In the Create Footprint dialog box, accept the default name
for the new footprint or enter a new name.

Click the left mouse button to place the copy of the
footprint within a blank cell. Press theomEe key to redraw
the screen.
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Viewing obstacle types in the library

There are many types of obstacles available to view in the
demo library,DGuiDELIB. This section illustrates and
describes some of these obstacles.

View an insertion outline.

An insertion outline is added to a footprint to represent the
size of the auto-insertion head.

Choose the Obstacle toolbar button. Press theas key to
display the Find Coordinate or Component Name dialog
box. Enter the component namé 0900
(d,o,nine,zero,zero) and choose the OK button. The screen
scrolls to the component in the demo library and centers it
on the screen.

In the component, the odd-shaped obstacle that surrounds
pin 1isan insertion outline. Pressing theH1FT key, select
the insertion outline and choose Move On/Off from the
popup menu. Move the insertion outline away from the
component so that you can see it clearly. Click the left
mouse button to place it.

i~ Library - Obstacle

End Command
Modify <Enter>
Inzert  <Ins>

) Delete  <Del>
’ ) J - BRotate R
Mirror ]
0

Opposite

I Move OnsOf
] Undo u
[ [ |
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View a via keep-out.

Viakeep-outs are used to restrict vias from being placed
under surface-mount discrete parts.

Similar obstacles, called route keep-outs are addetb a
footprint to restrict tracks. For example, you may want to
avoid tracks under a component on the top layer of the
board, but may want to route under the component on all
other layers.

To view the via keep-out, choose the Obstacle toolbar
button. Press thetas key to display the Find Coordinate or
Component Name dialog box. Enter the component name
6032 and choose the OK button. The screen scrolls to the
component and centers it on the screen.

The small rectangle between the pads is the via keep-out.

Pressing thesHIFT key, select the via keep-out and choose
Move On/Off from the popup menu. Move the via keep-out
away from the component so that you can see it clearly.
Click the left mouse button to place it.

o T
End Command
Modify <Enter>

o Insert  <Ins>»
6 O 52 ’ ’ Delete  <Del>

&Comp

IZI D Rotate R
Mirror ]
Opposite 1]
Undo u
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View a copper obstacle.

When attached to a pad, copper can create a heatsink under
a power part. Or, copper can create an odd-shaped pad for
a special application.

When the copper is attached to the pad it becomes an
integral part of the pad. If the pad is moved the copper
moves with it. If the pad is attached to a net, then the
copper automatically becomes part of that net.

Choose the Obstacle toolbar button. Press theas key to
display the Find Coordinate or Component Name dialog
box. Enter the component namé& oroid and choose the OK
button. The screen scrolls to the component and centers it
on the screen.

Choose the Pin toolbar button. Select PIN3 (the larger pin)
and move it. Notice that the copper obstacle moves with the

pin.
= Library - Pin
o0
&
Tl
End Command
Modify <Enter>
Inzert  <Ins>
94 . Delete  <Del>
L Rotate R
Mirror M
Oppozite o]
. . . . . . . . . . - : : . : : Move On/OH
] [ | Undo u
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View a component height obstacle.

For designs in which components with height restrictions
need to be restricted to specific areas of the board, you can
create component keep-outs to keep those components out
of areas where they do not fit. Component height keep-in
and keep-out obstacles are defined in the footprint library.

Choose the Obstacle toolbar button. Press th@ AB key to
display the Find Coordinate or Component Name dialog
box. Enter the component naméP32W600and choose the
OK button. The screen scrolls to the component and centers
it on the screen.

The grayed area on the footprint is a component height that
can be built into alibrary part.

=1 E7

PERIAFEEEEEAOEEED

200,

B0 000RE®EE
- DP32W&00 -
&Pack - -
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Using the Query tool

One of the most advanced featuresin OrCAD Layout for
Windows is Query. Using Query, you can access and edit
almost any element in the board design.

Query afootprint.

For footprints, the Query window displays information such
as quantity, pad labels, thrucodes, and location.

Choose the Query toolbar button. The Query window
appears in the upper left corner the graphics window.

Choose the Component toolbar button and select the Toroid
footprint in the library. Information about the footprint
appears in the Query window.

&5, Foolprint "TOROID" 1 (w1 |
3 pads in footprint o
Insertion origin [0,0]

Used by component "TOROID"

"TOROID.1" [0,250] Thrucode "62R38"
"TOROID.2" [0,-250] Thrucode "'62ZR38" :
"TOROID.3" [500,0] Thrucode "156R156N"]

Detail Obstacle "1 49"
Place outline Obstacle "1 48"
Detail Obstacle "1 47"

Choose End Command from the popup menu.

Y ou must choose End Command from the popup menu
before you do the next exercise.
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Use Query to edit a component thrucode.

Y ou can edit asingle thrucode layer or all thrucode layers
from the Query window by accessing the Edit Thrucode
Layer and Edit Thrucode dialog boxes. OrCAD Layout for
Windows offers avariety of pad shapes as well as the ability
to offset the drill from the center of the pad.

In the Query window, selec62R38. Then, select
62R38.TOP.

7 Note When selecti ng items in the Query window, click on the
word in quotation marks. Any data in quotation marks can be
modified.

B Thrucode "62R38"

"62R38.TOP' Hound 62.
"62R38.BOTTOM" Round & -
"62R35.PLANE" Round § i?_i:ﬁThlucode G2R38.TOP
"62R35.INNER" Round BThrucnde "GZR3IG"
"62R38.SMTOP" Round 7|\ ayer "ToP"
"62R38.SMBOT" Round 7|ghape: Round
"62R38.SPTOP" Undefinelyidih: 62.
"62R38.SPBOT" Undefineleight: 2.
"62R38.8STOP" Undefinely ofcet: 0.
"62R38.55B0T" Undefiney_otaet 0.
"62R38.A5YTOP" Undefilpotation: 0
"6ZR35.ASYBOT" Undefi
"62R38.DRLDWG" Round
"62R38.DRILL" Round 38

& Tip If you scroll down, you can see alist of footprints using this

thrucode.
Press theENTER
key to display the Thrucode "62R38", Layer "TOP"
Edit Thrucode
. [OMon-Plated
L ayer dl al Og bOX [OUse For Test Point
Change the [OLarge Thermal
Pad Shape
thrucode to 75x50 Ofound  ®0biong
Obl Ong O Square O Rectangle
O 0val O Thermal
OAnnular OUndefined

[ONo connection

Pad Width: Pad Height:
% Offset: ¥ Offset: -

I 0K I | Help | |§ance||
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Use Query to view obstacle data.

From the Query window, it is also possible to check the
coordinates and parameters of any obstacle attached to a
footprint.

Again, select the
Thrucode62R38in

EPlace outline Dbstacle “62"
All layers

the Query window. Ateahed to fostprint “TO-924"
Scroll down and [

select Attached to on 1: [50.150]
footprint “ TO-92A.” s

crn 4: [-560,-50]

Select 62, which is
the Place Outline
obstacle.
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Using the Footprints spreadsheet to edit footprints

As OrCAD Layout for Windows and its predecessor
MaxEDA have always been Windows programs, the full
functionality of spreadsheetsis available. Using spreadsheets
makes it easy to perform tedious tasks such as moving

entire rows of pads in slight increments.

Open the Footprints spreadsheet.
Strategy... 3
Choose the Spreadsheets toolbar button Statistics
and choose Footprints from the menu that Layers
Thrucodes
appears.
Packages
. Components
Select a footprint. Nets
Obstacles
Text
PreSS theTAB key and enter SSOP48 Error Markers
Pressing the left mouse button, drag the Eg:'&’::;‘
cursor to select several padsintheY Loc
column.
™ =] E3
Footprint Name or Insertion Thrucode Exit Pad -
Pad Name Origin Name Rule X Loc
Footprint 550P48 0.0
Pad 1 15X86 Std
Pad 2 15XB6 Std
Pad 3 15X66 Std
Pad 4 15X66 Std
Pad & 15X86 Std
Pad 6 15X66 Std
Pad 7 15X86 Std
Pad 8 15X86 Std
Pad 9 15XB6 Std
Pad 10 15X66 Std
Pad 11 15X66 Std
Pad 12 15X86 Std
[T 1
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Edit the footprint pads.

Press theENTER key or choose Modify from the popup
menu. In the Edit Pad dialog box, notice that the number of
pads selected appears at the top of the editor. Any change
you make affects all of the selected pads. Asyou selected
the padsin the Y Loc column, the cursor is blinking within
theY location field. If you desire, you can now move the
selected pads in increments as small as a few thousandths of

an inch.
9 Pads
Pad X | | v |
Thrucode Name

| [
Pad EntryfExit Rule— ] Allow via under pad

O Standard [0 Preferred Thermal

O Any Direction [JForced Thermal

OlLong End Onty
I OK I | Help | | Cancel |
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Working with application windows in Layout

OrCAD Layout for Windows is a Windows-based design
tool. Therefore, most of the functions of the graphic
windows within the software follow standard Windows
convention.

Tilethe windows on the screen.

Choose Tile from the window menu.

Reset the windows on the screen.

Choose Reset All from the Window mento close the
Footprints spreadsheet and return the graphics design
window to full display.

Footprint Name or Insertion
Pad Name Qrigin
Footprint 0805 0.0
Pad 1
Pad 2
Footprint 1206 0.0
Pad 1
Pad 2
Footprint TO-924 0.0
Pad 1
Pad 2
Pad 3 a
Footprint T0-928 0.0 LCascade Shift+F5
Pad 1 Tile ShiftsF4
Pad 2 Arange lcong
Pad 3 ge —
Foolprint SP02 0,0 Half Screen iy
Pad 1 Reset All Alt+R
Pad 2
Footprint SPO6 0,0 Query Window. __ Al @
1 Graphice Windows._. 0|
Database Spreadsheets...
Strategy Spreadsheets.. .
v 1 Library - Component
2 Layers
3 Thrucodes
4 Footprints
5 Packages
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Exiting the library

When you have finished with the Footprint library, choose
Exit from the File menu.

Go to the next chapter.

Go to the table of contents.
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Component placement

Y ou are now ready to create a Printed Circuit Board (PCB).
OrCAD Layout for Windows provides users with the most
advanced layout features available on the market today.

In Layout, the designer has the ability to specify design rules
in the schematic, such as component locations, net spacing
criteria, component group information, net widths, and
routing layers.

7 Note If you wish to skip the interactive placement section of the
demo and use only the autoplacement section, skip tAutoplacement
in this chapter.

]
4 o

- s -
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Opening a new design

Choose New Design from the Tools menu.

Select a technology file.

When you create a new design in Layout, you must select a
set of design instructions called a technology file. A
technology file can include design rules, drawing formats,
dimensions, preplaced components, tooling holes, and the
board outline. Technology files save time, especially when
designing multiple boards that share common formats and
design rules. They can serve as a company standard for
design rules such as layer stacks, padstacks, track widths
and spacing, Gerber output standards, and report formats.
Virtually any design rule that is common to some or all of
your projects can be included in atechnology file.

For the demo, select the technology filBGUIDE2.TCH or
DGUIDEA.TCH when prompted

& Note Youneed aminimum of 1&1B of RAM t0 run DGUIDE4.TCH.

' Note If you do not want to go through the process of creating a
new design, choose Design from the menu bar and select the
DPLACE2.MAX or DPLACE4A.MAX file from the list presented. Then,
skip to the sectionPreparing to place components on the boardn
this chapter.

= ) HE

Import Export Design Tool

| FPlot

Edit Footprint
Auto ECO
Auto ECO/0veride
Auto ECO/DXF

T T |
Lack in | 4 Data B Ei= =4
@ 1bet_any.tch @ Dguide.tch @ Jumpb6238.tch
@ 2bet_smt tch @ Dguide2_tch @ Mem tch
] 2bet_thr.tch @ [#] Metric.tch
[#] 3bet_any tch ] Hybrid_tch [#] Pads.tch
@ Ceramic._tch @ Jump5535.tch @ Protel.tch
[#] Default tch ] Jumpb035.tch ] Tutor tch
] | 3
File pame:  [Dguided.toh ] [oeen ]
Files of twpe: |Technu\ugy [ tch] EI I Cancel
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Select a design netlist.

The design netlist is extracted from the schematic. For this
demo, selectbGUIDEMNL from the list presented in the
Load Netlist source dialog box.

7 Note If the system prompts you to add a new netlist, choose No.

Lok [E3 Davide [l

&) Dguide_mnl

File name: IDguide.mnI I I Open I

Files of type: INetIist [*.mnl) EI
Name the design.

By default, the design assumes the name of the netlist

source. Choose OK to choose the default name for the
design.
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Review the AutoECO report.

When you create a design, Layout saves anscli report file
generated from the AutoECO (Automatic Engineering
Change Order) utility. Any errors that occur during the data
merge are reported in the file.

Open the report DGUIDELISIN an editor such as Notepad.
Take a moment to scan the report.

7 Note The message, ‘Pin infootprint wasn’t defined bypackage’
refers to an unused pin.

Q Dguide_lis - Motepad
File Edit Search Help

AutoECO Report -
FILE-fA: C:A\LAYOUTADGUIDE .HAX

FILE-B: C::\LAYOUTADGUIDE .HHL

If "*EOF*" immediately follows, no changes were made

Pin "1 in footprint S30J32 wasn't defined by package TC56B4257J

Pin "8" in footprint S30J32 wasn't defined by package TC56B4257J

Pin "9 in footprint S0J32 wasn't defined by package TC56B4257J

Pin "16" in footprint S0J32 wasn't defined by package TC56B4257J

Pin "17" in footprint $0J32 wasn't defined by package TC56B4257J

Pin "24%" in footprint S$0J32 wasn't defined by package TCS56B4257J

Pin "25" in footprint $0J32 wasn't defined by package TC56B4257J
Changing package TG56B4257J from 25 pins to 32 pins

Adding footprint 1286-M

Pin "&5" in footprint DIN64P wasn't defined by package G4CON_SEP._PINS
Pin "66™ in footprint DING64P wasn't defined by package 64CON_SEP._PINS
Changing package 64CON_SEP._PINS from 64 pins to 66 pins

Adding footprint LED

Adding footprint SSOP48

Pin "4 in footprint SSOP48 wasn't defined by package FCT16245

Pin "7 in footprint SSOP48 wasn't defined by package FGT16245

Pin "18" in footprint SSOP48 wasn't defined by package FCT16245

Pin "15" in footprint SSOP48 wasn't defined by package FCT16245
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Preparing to place components on the board

When anetlist is loaded, the parts are located in apilein the
lower left hand corner of the board, just outside the outline.
Layout offers avariety of options to place the parts on the
board.

Check your system grids.

Before you begin placing the components, make sure you
have specified grids for placement and routing.

Choose Grids from the Options menu to display the System
Grids dialog box.

Set the Dot Grid to 100.
Set the Place Grid to 25.

N See For information the grids used in OrCAD Layout for
Windows, seeCreating a footprintin Chapter 2: Footprint library

Routing Parameters
Routing grid:
Via grid:

OAllow off-grid routing
OUse all via types
OVnrestricted via spacing

OShove components

Detail grid pX.Y]: E

Increment
I 0K I | Help | |Qance| |
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Select display units.

In OrCAD Layout for Windows, it is

possible to select one of several unit O
values for the design. The unit value OMicrans [u)

used can be changed at any time. For g'c""t";‘l'?‘:}
example, you can route the board in Precisian
mils and then confirm pad locations Dlconver database
within footprints in millimeters. [Cox ][ e |[cancer ]

To set the current unit value, choose
Units from the Options menu to display
the Display Units dialog box. For the
purpose of the demo, do not change the value from the
default Mils.

View the board outline.

The board outline serves as a component and route keep-in
on all layers. Separate keep-ins and keep-outs can be added
to any or all layers to meet specific needs.

For example, if thereis ahole in the middle of your board,
you can use keep-outs to prevent components and routes
from being placed in that area. Y ou can also use aroute
keep-in or keep-out to make sure digital signals do not
route through the middle of an analog circuit.

£ See For information on component and route keep-ins and keep-
outs, see Creating obstaclesin Chapter 2: Footprint library

» Board outline
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Placing components individually

The first interactive option described involves placing parts
individually.

Before you begin, turn off the ratsnest display by choosing
the Reconnect/Connect toolbar button (it is the second
toolbar button from the left). It is important to turn off the
ratsnest during interactive placement. Some interactive
placement commands do not work properly if the ratsnest is
enabled. When disabled, the ratsnest is only visible while
components are being moved.

Select componentsto place individually.

Choose the Component End Command

toolbar button. Place your
cursor in the Design window Select S

and choose Select Criteria Noa Comp N
from the popup menu. Enter Hincon N

the letter U* in the Comp
Name text field to specify all components that begin with U.

Place the components.

Choose Next Comp (next component) from the popup
menu, or press the N key. Each time you choose the Next
Comp command, one component beginning with the letter
U snaps to the cursor in the order in which they are
specified in the schematic netlist.

To practice placing components, drag a couple of
components outside of the board outline and click the left
mouse button to place them.

Component Selection Criteria [ %]

Comp Name |U* ‘

Footprint Name | ‘

Group Number l:l
Minimum Pins l:l Maximum Pinsl:l

OExclude placed
M Exclude locked

I OK I | Help | |Qance||
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Placing components in groups

The schematic netlist that you are using for this demo
includes an attribute that has assigned some components to
groups. In Layout, you can use this attribute to place parts
by the group number assigned in the schematic. When you
specify a group number in the Component Selection Criteria
dialog box, the parts assigned to the group snap to the
cursor, allowing you to place them on the board.

Select componentsto place as a group.

Choose the Component toolbar button. Place your cursor in
the Design window and choose Select Criteriafrom the
popup menu. Enter5 in the Group Number text field to
specify group5 for placement. The group of parts snaps to
the cursor.

Place the group of components.

Dragging the cursor, position the group of components to
the right of the matrix pattern in the top right corner of the
PCB. Click the left mouse button to place the components.
Y ou will use these components for the next exercise.

Component Selection Criteria [ x]

Comp Name | ‘

Footprint Name | ‘

Group Number lzl
Minimum Pins I:l Maximum Pinsl:l

E: Design - Component [RECONNECT OHN]

AUy

- -

Uy
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Placing components using a matrix

In Layout, you can also place parts in a matrix. The matrix
placement algorithm is useful for placing groups such as
memory arrays and discrete components.

Y ou can create a matrix of any size, anywhere on the board.
For information on creating a matrix, follow the directions
in Preparing to create a new footprintn Chapter 2:
Footprint Library.

For the purposes of this demo, use the matrix created for
this exercise, which is located in the upper right corner of
the board.

Select the componentsto placein the matrix.

Choose the Component toolbar button. Pressing the | eft
mouse button, drag a box around the group of components
you placed to the right of the board in the previous exercise.
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Place the componentsin the matrix.

Choose Matrix Place from the popup menu or press the X
key to place the selected components within the matrix
defined in the upper right section of the board.

:—: Design - Component [RECONNECT ON)

s b
s LA
N A
: R
i lllllllj IIIII;IIIIHIj
=
1 1 [
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Placing components using clusters

Another OrCAD Layout for Windows component
placement tool is cluster placement.

Using clustersis afast and intelligent way to place a board.
Clusters are component groups that are formed to simplify
placement. As with groups, clusters allow you to move
multiple parts at once. If clusters are created manually, then,
like groups, they can represent specific circuits and can be
placed quickly in the appropriate area of the board.

The size of the circle that displays to represent a cluster
equals the combined area of all of the components within
that cluster. Use the circle as avisual aid to ensure that
there is enough room to place the cluster in a given area of
the board.

7' Note Onthe PCB, you can select any group of parts that were
assigned to a component group in the schematic. Clusters and group
may also be assigned manually using the Components spreadsheet.

' Note If you have not done so, turn off the ratsnest display by
choosing the Reconnect/Connect toolbar button. Cluster placement
does not work properly with the ratsnest enabled.

Select the componentsto place asa cluster.

Choose Select from the popup menu or press the S key to
display the Component Selection Criteria dialog box.

Enter group number3 in the Group Number text box. Then
choose Cluster from the popup menu, or press the C key to
place the partsin a cluster.

Component Selection Criteria [x]

Comp Name | |

Footprint Name | |

Group Number
Minimum Pins I:I Maximum Pinsl:l

OExclude placed
[ Exclude locked

I 0K I | Help | |gancell
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Place the cluster.

Position the cluster near the J3 component and click the left
mouse button to place it.

Place a second cluster.

Repeat the process using group numbed and place the
second cluster above the first, near J2.

=] 5 * |1
= g 3 ] L7 Clusters on
- %w Y the board.
|
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Placing components using the Quick Place command

Once the clusters or groups are placed on the board, Quick
Place can unstack and arrange the parts while maintaining
minimum separation based on the place outline.

Select the clusters.

Pressing thesHiFT key, select the two clusters, U1 and U2,
by clicking on them with the left mouse button.

Unpack the clusters.

Choose Quick Place from the popup menu, or press the P
key to unpack the clusters. Thisresultsin afast, general
placement.

7 Note Your components may be placed differently than the
components shown here, depending on where you placed the cluster
on the board.

i - ] o]
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Arranging components on the board

Now that you have placed the clusters, you can arrange
them efficiently. Asyou begin to arrange the components,
there are several interactive placement options available for
you to usein OrCAD Layout for Windows. Experiment
with some of the available commands as described in this
section.

' Note To perform these commands on a group of components, firs
select them by pressing the left mouse button and dragging a windo\
around them.

M agnify the board ar ea.

Choose Zoom In from the View menu and click on the
screen to magnify the lower right corner of the design.
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Shove the component.

One placement option is the Shove Comp (shove
component) command. The Shove Comp command moves
components out of the way, clearing the place outline you
inserted when you created the footprinin Chapter 2:
Footprint Library.

Select a through-hole discrete component with the left
mouse button and move it so that it overlaps another
through-hole discrete component. Choose Shove Comp
(shove component) from the popup menu, or press the H
key.

Rotate the component.

Y ou can rotate partsindividually or as a group. The
increment of rotation defaults to 90 degrees, but it can be
changed to any value. To set the increment of rotation,
choose Grids from the Options menu.

To rotate the component, select a surface-mount 1C and
choose Rotate from the popup menu, or press the R key.

7 Note with group selection, the components will rotate one time
for each time you select them. Y ou must reselect them as a group to
rotate them again.

= Design -

Modify <Enter>
—] Insert  <Ins>
1 Delete <Del>
=
%‘ Adjust Comps J
B[ Matrx Place X
in 2\5_' Quick Place P
— " Swap w
= Rotate R
= E*  Opposite a
= g4 Select Footprint
Cluster [
Break Cluster K
Lock Comps L
3 Fizx Comps F
Hext Comp N
Mincon M
[«] Move On/OIf 0
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Mirror the component.

Parts can be mirrored to the opposite side of the board
either individually or as a group.

Choose Opposite from the popup menu, or press the O key
to mirror a part to the bottom side of the board.

Design the board layout.

Study the sample placement of the board shown below. Try
to place the components similarly using the commands we
have described.
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Autoplacement

In OrCAD’s Layout Plus for Windows, you can access
many options to place components on a board. Y ou used
some of the interactive placement options in the previous
section. In this section, you will use the autoplacement
option which includes advanced placement capabilities such
as component push-n-shove and automatic cluster
placement.

7 Note The autoplacement capability isonly available in the OrCAlI
Layout Plus for Windows package.

Groups and clusters play an important role in automatic
placement. To achieve effective component placement, it is
wise to group the components based on their functionality
or connectivity. Y ou can do this at the schematic level, or in
Layout Plus Components spreadsheet.

The board you are designing for the demo should resemble
the one shown below. If you skipped the interactive
placement section, or if your board does not resemble the
one shown below, choose Design from the OrCAD frame
and open the demo design filerLACE2.mMAX oOr

DPLACH.MAX.

& Note Youneed aminimum of 1&1B of RAM to run
DPLACEA.MAX.

7 Note If the system prompts you to add a new netlist, choose No.

L] L1 L]
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Locking components on the board

When using autoplacement in Layout Plus, you must first
secure the components on the board using the Lock and Fix
commands.

The Lock command is temporary; the user can easily
override the command.

The Fix command, on the other hand, must be disabled in
the Edit Component dialog box. The Edit Component
dialog box can be accessed by selecting a component and
choosing Modify from the popup menu. The Fix command
isintended for parts such as connectors and mounting holes
that need to be placed permanently in specific locations.

L ock the components on the board.

Select the memory array in the upper right corner of the
board and choose Lock Comp from the popup menu or
pressthe L key.

Repeat this procedure for al of the parts in the lower right
area of the board.

Display the lock override dialog box.

Select one of the partsin the matrix. A dialog box appears,
asking if you want to override the lock. Choose No. The
part remains locked.

End Command

I-: Deszign - Component [RECOMNECT ON) Modify <Enter»

Insert  <Ins>»
Delete  <Del>
Shove Comp H
Adjust Comps J
Matrix Place X
Quick Place P
Swap W
BRotate R
DOpposite 1]
Select Footprint
Cluster C
Break Cluster K
Fix Comps F
Hext Comp N
. Mincon ]
One or more components locked. Override? Move On/0ff

I 0K ]| Cancel
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Loading a strategy file

There are several placement strategy files defined for you in
Layout Plus. Some of the strategy files feature quick
placement to test for adequate board space. Others are
designed for extensive component, pin, and gate swapping.
When using strategy files, components are placed on the
design for you.

For the purposes of this demo, a strategy file has been
created using the Layout Plus default settings for
autoplacement. These strategies assign components to
clusters and place the clusters on the board taking into
account any preplaced clusters or fixed components already
on the board.

Layout Plus automatically groups components for

placement using connectivity, unless the groups are
specified by the user in the schematic or at board-level in the
Components spreadsheet.

Clusters are then created from the groups to maximize the
connectivity between the components. Cluster placement
groups heavily interconnected components with the goal of
minimizing track length and the number of vias needed to
route the connections between the components.

L oad the strategy file.

. Backu Alt+B
From the File menu, choose L oad Now..
DOpen...
Strategy to load a placement strategy Save as.. A
for this board design.
ave Strategy...
Load Technology...
When the popup menu appears, select Print._
PL-GUIDESF from the list. Repots.
Text Edilu[.::-
E sit Al
Load Strategy File HEBR
File name: Folders:
i e SR =
gdisper.sf 3 lyoutplu
|;lirllt.sf
silkscrn. sf
List files of type: Drives:
Strategy [=.sf) EI I [— X4 E
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Disabling the power and ground signals

Display the Nets spreadsheet.
e

Strategy...

Choose the Spreadsheets toolbar Statitics
button and choose Nets from the list. Lagers

Thrucodes
Footprints
Packages
Components

Disable the power and ground signals.

Obstacles
Text

Because you are placing the Euror Markers
components emphasizing circuit Apertures
functionality, you must disable the

power and ground nets. Y ou will

reenabl e these nets before you route the power and ground

planes.

Pressing thesHiFT key, click the left mouse button to select
the following nets in the spreadsheetaGND, GND, GND
EARTH, V+12, V12N, and vcc.

Then, choose Enable <->Disable from the popup menu to
disable the selected signals. When the power and ground
signals are disabledNo displays in the corresponding
Routing Enabled column.

B Nets =B
| EndC d
Net Width Routing Modify <Enter>
Name Color Min Con Max Enabled Enable <-» Disable
RDB 8 Yes Ingert  <Ins»
RD7 8 Yes Delete <Del>
RESET/ 8 Yes Find ~ <Tab>
SEL 8 Yes Select s
Vi1 [ 15 [ ves' | N A
ViZN | 15 [ verr | Bl
v ] ST BTSN  Change Color
VCLKA 8 Yes Remove Tack Point
VCLKC L Yes Remove Partial Route
VDO 8 Yes Remove Center Partial
¥D1 8 Yes Remove Route
¥D2 a8 Yes Unlock Route K
Remove Unlocked Route
Force Width by Layer
Mincon ]
Lock Route L
Asgsign Via per Net v
Connection edit
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Using autoplacement

OrCAD’s Layout Plus for Windows' autoplacement utility
attempts five phases of component placement.

Assign clusters. Takes components that are not locked or
fixed and places them in clusters based on their
interconnectivity.

Place clusters. Places clusters on the board based on their
connectivity.

Proximity place. Places componentsin approximate
locations.

Swap components. Swaps components within a group or
with components in neighboring groups in order to improve

placement.
Adjust components. Moves components to avoid
overlaps.
Begin autoplacement. Batch Route

Resume Batch

Test Points.__.
When you are ready to begin oo Sp0cs Chock
autoplacement, choose Batch -
Place from the Auto menu. Board AutoDFM

. Boute Window

The autoplacement routine Resune Pass
works through the five phases Windom Spons Check

Window Design Check...
of component placement. Window AuloCDE

Batch Place

Place Design Check
Rename Components
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Using interactive commands to optimize autoplacement

Once you have placed the components on the board using
autoplacement, use the interactive placement commands
discussed earlier to optimize the design.

Edit a component.

Select a component and choose M odify from the popup
menu to edit the component name, lock or fix components,
or change the footprint used for that component.

Use the shove component command.

Select a component and choose Shove Comp from the
popup menu to move other components out of the way.

Rotate a component.

Select a component and choose Rotate from the popup
menu to shorten connections or eliminate crossovers.

Place a component on the opposite side of the board.

Select a component and choose the Opposite command
from the popup menu to place components on the opposite
side of the board.
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Using the density graph

Layout Plus features an innovative density graph, a
powerful tool for analyzing the degree of difficulty that will
be faced in routing the board using different routing
strategies and technologies.

Note The density graph isonly available in the OrCAD Layout

Plus for Windows package.

The density graph considers a variety of design rules,
including the number of routing layers, track widths, DRC
settings, and whether surface mount parts are present on
both sides of the design, or if the board has predispersed
vias for routing.

Three kinds of data are shown on the density graph. The
board display shows the board density at each location.
(Board density refers to the number of pads and connections
in agiven area of the board). The bar graphs at the top and
right show the channel countsin each direction and their
density.

Open the Density Graph window.

Choose Graphics Windows from the Window menu. Then
select the Density Graph radio button.

LCascade Shift+F5
Tile Shift+F4

Amange lcons Select Graphic Window [ ]

Half Screen
Besat Al Window Type [Accelerator)
[@|Density Graph [Shift + H)

Query Window. ..
Graphics Windows. ..
Database Spreadsheets |

Strategy Spreadsheet: i

1 Design - Componenl

<

2 Components
3 Nets
4 Post Process
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Test routing layer strategies using the density graph.

The density graph in OrCAD Layout Plus for Windows
analyzes al routing layers, preroutes, widths of routes, and
connections when calculating the available routing channels.

By disabling routing layers, you can test the potential results
of routing the board with fewer layers. This testing
capability can save days

or weeks in the design

Process.

Strategy... » Route Sweep
Choose Strategy and Statistics
Route Layer from the Tovtes [t
Spreadsheets toolbar Fackaner -
button to display the B e
Route Layer o
spreadsheet. i et

Apertures
In the ;

Win/Comp/Manual

section, double-click on

TOP to display the Edit Layer Strategy dialog box. Deselect
the Routing Enabled check box, turning off routing on the

top layer.
T 11+
Sweep{Layer Name | Enabled | Cost | Direction | Between |
Win/Comp/Manual
Top | ves | 60 | B0Horz ] 30 ]
BOTTOM Yes 50 20 Vert. 30
INNER1 No 50 B0 Horz. 30
INNER2 No 50 20 Vert. 30
1 Preliminary Route
TOP Yes 50 80 Horz. 0
BOTTOM Yes
INNERT No
INNER2 No Sweep "Win/Comp/Manual" for "TOP"
2 Maze Route
TOP Yes |
[OPRouting Enabled

Layer Cost:
Low MNormal High

Primary Direction: D:D:E

Vert Any Horz

Free Avoid

I 0K I | Help | |gancell
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When you close the spreadsheet, the density graph redraws
itself. Y ou can see new parameters, resulting from turning
off routing on the top layer.

Load arouting strategy file.

Choose Load Strategy from the File menu and select
DROUTE2.SF Or DROUTEA.SF (depending on which board file
you are using). Notice the change in the density graph.
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Exiting the placement file
Y ou have finished placing components on the board.

If you want to continue now witrChapter 4: Interactive
Routing and Autorouting choose Graphics Windows from
the Window menu. In the Select Graphic Window dialog
box, choose Design.

If you want to stop, choose Exit from the File menu. Keep
in mind that you cannot save the board with the current
placement. However, the OrCAD Layout for Windows
Demo includes afile with a pre-placed board that is ready
for routing. When you are ready to continue with the demo,
follow the instructions irChapter 4. Interactive Routing
and Autorouting

Go to the next chapter.

Go to the table of contents.
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Interactive routing

OrCAD Layout for Windows is the most productive tool
you will find at any price for PCB editing and routing.
Layout uses sweep technology to complete the most
difficult portions of the board, and then quickly routes the
rest of the board. OrCAD’ s shove technology minimizes
vias and clears paths for tracks. By using Layout’s
interactive routing commands, you can access all of
Layout’ s automatic power without sacrificing control.

Some of the interactive capabilities you can use in this demo
include an AutoPath completion mode, interactive push-n-
shove for track input, manual routing with DRC on or off,
and batch routing.

If you exited the placed board created iChapter 3:
Component Placement choose Design from the Layout
frame and selectbROUTE2.MAX or DROUTE4A.MAX t0 open
the routing portion of the demo.

& Note Youneed aminimum of 1&1B of RAM to run
DROUTHEA.MAX.

7 Note If the system prompts you to add a new netlist, choose No.

If you are continuing fronChapter 3: Component
Placement without exiting, open the Design window.

I
IE, El
Ll
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Loading a routing strategy file

When all of the components are placed, you can begin
routing the board. Layout has tools that will route one
signal at atime, one component at atime, an area of the
board, or the entire board.

To autoroute an entire board, you must select a routing
strategy, set the spacing requirements, and disable for
routing all nets on plane layers.

Predefined strategy files are available in the OrCAD Layout
for Windows package and as a part of the demo. The files
are optimized for specific types of boards based on the type
of components on the board, the number of layers enabled
for routing, and the preferred track direction on the top
layer.

L oad the strategy file.

Choose Load Strategy from the file menu.

If you are routing a 2 layer board (using the file

DROUTE2.MAX or the equivalent) selectbROUTE2.SF from
the list. If you are routing a4 layer board (using the file
DROUTE4A.MAX or the equivalent), selecDROUTEA.SF from

the list.

Load Strategy File HEB
File name: Folders:
e upoutp

copper. sf - Heh -
Jroutpl
otksper s Sbyeutple
pl-guide. sf
pl-print. sf
print_sf
t-print._gf -
silkscin.sf hd
List files of type: Drives:
ISllalegy [=.sf) EI I [— X E
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Editing nets

Most net data is established on the schematic level.
However, these rules can be enhanced or modified at any
time during the design process.

Open the Nets spreadsheet.

Choose the Spreadsheet toolbar button and choose Nets, or
press theSHIFT and N keys to display the Nets spreadsheet.

Changethe color of theratsnest.

On the design, the ratsnest is highlighted in yellow. Pressing
the SHIFT key, select VD [0-7] and choose Change Color
from the popup menu. Select a color from the palette that

displays.
It is also possible to highlight the entire net’ s ratsnest. This

can be useful for following acritical line, such as a clock
line. Thisisdifferent than highlighting routed tracks on the

design.
N =] 3
Net Width Routing
Name Color Min Con Max Enabled Share YWeight

VCLKC 8 Yes Yes 50
VDo i} Yes Yes a0
VD1 i} Yes Yes a0
VD2 i} Yes Yes a0
vD3 8 Yes Yes a0
VD4 8 Yes Yes a0
VD5 8 Yes Yes a0
VD6 8 Yes Yes a0
VD7 8 Yes Yes 90
WAIT] 8 [TEndC |
WSTAT] 8| Modily <Enters _E

Enable <-» Disable

[N | Insert  <Ins>» E A|

Delete  <Del>

Find <Tab>»

Select 3

Refresh Hot Link H

Append Hot Link A

Remove Tack Point

Remove Partial Route

Remove Center Partial

Remove Route

Unlock Route K

Remove Unlocked Route

Force Width by Layer

Mincon M

Lock Route L

Aszsign Via per Net v

Connection edit
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Edit the nets.

In OrCAD Layout for Windows, you can set net ruleson a
net-by-net basis.

Select anet in the Nets spreadsheet and choose M odify
from the popup menu to display the Edit Net dialog box.

In the Edit Net dialog box, you can set the following rules:

Net weight is the priority anet is given for routing. The
higher the weight, the sooner it will be routed.

Share Enabled allows T-connections to be used on the
board. Disabling this option forces nets to go to pads
only.

Shove Enabled allows the selected net to be moved to
create space for other tracks.

Retry Enabled allows the router to reroute the net to
create room for another track. (If Retry and Shovere
both disabled, then the tracks for this net are essentially
locked in place).

End Command
Enable <-> Disable
Insert  <Ins>
Delete <Del>

Find <Tab>

Select 5

Refresh Hot Link H

Append Hot Link A

Remove Tack P Net Name L 368-¥YDCO|

Remove Partial

Remove Center Met Attributes

Remove Route | [ARouting Enabled  [FlShare Enabled  [JHighlight

Unlock Rout
R:n‘:;\_re J:I:ck. [¥IRetry Enabled F1Shove Enabled OTest Point

Force Width by

Lock Route low med high
Aszign Via per M . . . .
Min Width Con Width Max Width
LConnection edit
| Met levels.. | Met reconn.. |

[ width by tayer..

|
|
| Help | |Qance| |

| Net Spacing.. |
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Enablelayersfor routing.

In the Levels Enabled for Routing dialog box, you can
specify the layer(s) on which you want to route a track. Y ou
can also assign anet to a plane layer.

This option is very valuable for nets that can only be routed
on certain layers. If you specify those layers here, then the
autorouter will not put atrack on adisabled layer. Also, the
Design Rule Check will flag any net that is interactively
routed on adisabled layer.

To access the Levels Enabled for Routing dialog box, click
on the Net levels button. For the purposes of the demo,
close the dialog box without editing the options by clicking
on the Cancel button.

evels Enal 'or Routin,
Levels Enabled for Routing
:TOP: EBOTTOM [EINNERT  [EINNER2

Thermal Levels
||:|GND OPOWER

I 0K I | Help | |gancell

Set net widths by layer.

In the Net Width by Layer dialog box, you can set a specific
track width for each layer for each net. Thisfeatureis
especially useful for impedance controlled boards.

If the width of a net differs from this value, the Design Rule
Check reports the discrepancy as an error.

To access the Net Widths by Layer dialog box, click on the
Width by layer button. For the purposes of the demo, close
the dialog box without editing the options by clicking on the
Cancel button.

TOP |E | Bo1‘r0|.13, ‘

I oK I | Help | |Qance||
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Set net spacing by layer.

Using the Net Spacing By Layer dialog box, you can select
aminimum track-to-track setting that is larger than the
global DRC parameters. This function is useful for analog
boards and boards that must recognize UL-type
requirements. The Design Rule Check issues an error
message if the specified minimum is violated.

To access the Net Spacing By Layer dialog box, click on
the Nets Spacing button. For the purposes of the demo,
close the dialog box without editing the options by clicking
the Cancel button.

ToP [l | BOTTOMg, |

I oK I | Help | |Qance||
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Set signal routing order.

Y ou control the signal routing order using the Reconnection
Type dialog box.

Use the None option to maintain the schematic net
order.

Use the Std. Orthog option for analog boards on which
line length is more critical than maintaining a specific
direction.

Use the High speed option to route a signal from the
source through the loads, and finally, to the terminator.
Pins must be specified asource load, and terminatar in
the schematic.

To access the Reconnection Type dialog box, click on the
Net Reconn button. For the purposes of this demo, close
the dialog box without editing the options by clicking the
Cancel button.

R ion Type
QMNone OVertical

CQHorizontal @Std Orthog.  OHigh speed

I 0K I | Help | |§ancel|

Close the Nets spreadsheet.

Once net parameters have been set, individual nets can be
routed using one of the several routing tools Layout
provides.
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Using the Manual Route with Shove command

The Manual Route with Shove command uses OrCAD
Layout for Window’ s push-n-shove technology, which
simplifies routing by moving tracks to clear the design rules.
Since the router will push several tracks at once, tracks are
routed more quickly.

L ocate and magnify the area to route.

Choose the Manual Route with Shove toolbar button.

Choose Zoom In from the View menu. Using the left mouse
button, click on the screen to magnify the componentsin the
center of the board, just below the PLCC.

' Note By default, the DRC (Design Rules Check) is always on for
routing. If for some reason you need to temporarily disable Design
Rules Checking, choose the DRC off toolbar button (it is the first
toolbar icon on the left).

» Route the
ratnests here
using the
Manual Route
with Shove
tool.

GOEEOEGE
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Routethefirst track.

Select aratsnest with the left mouse button. The ratsnest is
attached to the cursor when it is selected. Drag the cursor
to draw the track on the board.

Click the left mouse button to create vertices (corners) in
the track. Near the last segment for the connection, the tool
automatically finishes the connection to the center of the
pad. A complete connection is indicated by the cursor
changing size (bigger) and the ratsnest disappearing from
the cursor.

Tip You can add a vertex by positioning the cursor at the desired
position and pressing thespACEBAR

[

"“' Design - Shove Route - High Power [DRC ON]
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Route the remaining tracks.
Input tracks from the PLCC to the surface mount (SMT)
part.

Asyou input the tracks, notice how the push-n-shove utility
moves the other tracks out of the way.

Y ou can delete arouted segment by placing the cursor over
a segment of the net and pressing theeLeTekey.

; 5
= ~JHHH R RHEEREE-
F TIeegeaeg
B q', HOREEEHER
)4 5 U1z
@ ®
& @ DOAEEaaaD
® ® —
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Experiment with different manual route strategies.
Y ou can control the amount of shove you wish the router to
use when you are routing tracks.

To achieve more control over
the shove capability, choose

Manual Route/Shove Rules Auto Window Help

from the Options menu. i oo
From the Manual Route T e

Strategy dialog box, select
Medlum Power Ol' LOW User Preferences.._ Alt+P
Power. Experiment with the

settings.

High Power. The router may rip-up, shove, and re-route
tracks as you add new tracks.

Medium Power. The router shoves tracks and may even
push routes over other items such as pads and around other
tracks.

Low Power. The router moves tracks only slightly.

Whether or not aviais used to make a connection depends
on the Via Cost selection you set in the Manual Route

Strategy dialog box.

Via Cost: EI:I:[E'
Retry Cost:
Route Limit: EI:I:II'
Attempts: E:D:El

Shove Route Control

|-0High Power @ie

O Low Power

I 0K I | Help | |gancell
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Lock theroutes.

The Lock Route command locks all of Fnd Lommand
the corners of the track, from the E:ﬂﬁﬂ Seament &
current segment to the pad, or if the RpwpNet
track is complete, the entire track. po— <
A track or net that is locked cannot be Cangewicth W
moved by the autorouter, but the lock
can be overridden during interactive e 1
routing. It is especially helpful to lock Add Test Point P
critical tracks that are routed along a Aot Lovel
specific path. Lhange Via ¢

On each of the tracks you have

inserted, select a segment and choose

Lock Route from the popup menu, or pressthe L key, to
lock the routes.

Entire nets can also be locked from the Nets spreadsheet.

F Note Other commands are also available for use with Manual
Route with Shove. Choose the Manual Route with Shove toolbar
button and display the popup menu to view the commands. This
menu is also shown above.
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Performing manual routing using AutoPath

In AutoPath, the router creates the routing path for the
selected net. In other words, the router shows you away to
get to the target location rather than you creating the path
by drawing it with the cursor.

Using AutoPath, you can focus on the direction of the route
while the system automatically decides the best location for
corners. Thistool is afast way to route individual tracks.

Use AutoPath to create a route.

Choose the AutoPath toolbar button. There are three ways
to complete a track using AutoPath.

Select a net and move the cursor on the screen. Click
the left mouse button or press thespAceBARtO add a
vertex.

L

% Design - Auto Path [DRC ON)
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Using the left mouse button, select a net on the IC that
lies just to the upper right of the tracks you have
entered. From the popup menu, choose Finish.

Double-click on the net using the left mouse button. The
router works in combination with the push-n-shove
algorithm to compl ete the connection.

|— Design - Auto Path [DRC ON]
ae E' uia
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tool creates

[ m)
Cca

the path for

the rOUte 5 H EEI III|II1 ENELELRL BB
(9 /\_; nur_lLll_lusmuuum
® @ \
® ® |
e o \ L ERRRELBRBLE
[C3] @ 1 M
e |o == m o
N @ O = = KETT €>
: e =
G@ @ = =2 B'P'rl_l
@ ® S KT
[« 1 O

OrCAD Layout for Windows
88



OrCAD Layout for Windows—interactive routing

Changing layers

Astracks are manually routed, it [L_Top I[<]
isimportant to be able to change LIk g
layers easily during routing. In 3 GHD

Layout, asimple key stroke Eﬁ? ]
c_hanges the routing Iay_er, and %/ /}
vias are added automatically. BT, Al

Y ou can see the current layer in

the Layer drop list located in the

middle of the toolbar. The numbers that correspond to the
layers are keystrokes that you can use to display layers
quickly during board layout.
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Changetherouting layer.

Change to the Bottom layer by selecting BoT from the
layer drop list or by pressing the 2 key. Then, choose the
Manual Route with Shove toolbar button.

Createvias.

To the right of the ICs you routed first, there are four
resistors on the solder side, or bottom, of the board. Select
aratsnest track from one of the resistors. Begin routing the
track by dragging the cursor to the left.

Click the left mouse button. Then, pressthe 1 (one) key to
change the routing layer torop. Continue dragging the
cursor to the left. Click the left mouse button to place the
track on the pad.

Repeat the process for the other three resistors. When you
are finished, you will have created four vias.

{22 Design - Shove Route - High Power (DRC ON) ]
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Changing widths

Earlier, you learned how to change the width of nets using
the Edit Net dialog box. Y ou can also easily set or change a
track width directly from the board, either before or after
you input the track.

For a pre-existing track, you have three options: you can
change the width of a segment, the width of the connection
between two pads, or the width of the entire net.

Change the width of a new net.

Place the cursor in the design window
and press the W key. Enter 25 in the How wid:

I OK ” Help ”Qancell

New Width text box. Drag the cursor
to begin drawing a track and click the
left mouse button to create a vertex.
Again, pressthe W key. Thistime,

enter avalue of 8 in the text box. The track will have two
segments. one with awidth of 8, and one with a width of
25.

P A net with
two track
widths.
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Change the width of an existing net.

Select anet and press the W key. Enter
25 in the New Width text box. In the NEWSW‘E"W 1
Segment group box, apply the width to ;;"gml
a segment, connection, or the entire OConnection
net QONet

I OK ” Help ” Cancel |
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Moving segments

In OrCAD Layout for Windows, there are several ways to
edit existing tracks. For example, segments can be moved or
added. These options make track editing and board cleanup
fast and easy.

M ove a segment.

Choose the Manual Route with Shove toolbar button. Then,
select an existing track with the left mouse button.

Choose Segment from the popup menu or press the S key
to move the segment. Drag the cursor until you have
created the desired shape. Click the mouse button to place
the segment. Neighboring tracks are shoved to make room
for the new segment.

|— Design - Shove Route - High Power [DRC ON)

Draw the
segment.

Other
segments
L are shoved
out of the
way.
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Creating duplicate connections

In the Design window you have the ability to insert a
duplicate connection from a node (pad), avertex, or a
corner. Using this ability, you can insert guard ring
connections for shielding, special routing requirements, or
to split nets.

M agnify the target pads.

Choose Zoom In from the View menu and click on the
screen with the left mouse button to magnify the lower right
hand corner of the board. Continue to zoom in until you see
the pad J2 or J3 as shown below.

Set a net width.

Choose the Manual Route with Shove toolbar button.

Select a connection with the left mouse button and choose
Change Width from the popup menu or press the W key.
Enter a new width value of 25.

Draw thetrack.

Begin inserting atrack to the right of the node by dragging
the cursor. Click the left mouse button to create vertices.
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Establish a duplicate connection.

Choose Insert from the popup menu or press thevserTkey
to establish a duplicate connection
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Create a duplicatetrack.

Continue to input the track. As you now have a duplicate
connection displayed from the original pin, you can select
that connection and draw another track around the | eft of
the large pads.
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Creating nets interactively

In OrCAD Layout for Windows, you can create nets
interactively. Thisis “true” manual routing.

Create a net.

Choose the Create/M odify End Command

Nets toolbar button and A
ChOOSG Add ConneCtl on Dizconnect Pin from Hethst

to Netlist from the popup U u
menu.

' Note When you select this option, Layout reminds you that,
although you are adding the net to the board in Layout, the change
will not be reflected back to the schematic design.

Select a pin from the J2 component, for example, pin 4.
Select apin that isin the signasND EARTH, for example, J2,
pin 2 or J3, pin 2.

If the nodes are already in asignal, you receive a message
asking you to confirm the combined nets. Once you
confirm, you are asked to assign a net name to the new nets.
Y ou can confirm or cancel at thistime.

If you type a net name that already exists, you receive a
message: “Net already exists. Do you wish to tieto it?”
Choose the Y es button. The system automatically ties the
pin to the net.

Net created
interactively.
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Splitting nets
Y ou can also separate a net into two separate nets
interactively.

Split a net.

Choose Delete Connection from Netlist from the popup
menu.

End Command
Add Connection to Metlist

Delete Connection from Metlhist \

Disconnect Pin from Netlist

Mincon
Undo

=1 4

In the board design, select a net to split into two separate
nets. (Do not select a pin at the end of the signal.)

Layout asks you to confirm your decision to delete the
connection. If you answer Y es, you are asked to name the
new nets individually.

Layout Plus B3

Delete connection from JZ2.2 to J3.4, Net NET_1777
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Disconnecting pins

In OrCAD Layout for Windows, you can easily remove pins
from a net without splitting the net.

Disconnect a pin from the net.

End Command
Add Connection to Hetlist
Delete Connection from Metlist

Disconnect Pin from Metlist

Mincon M
Undo u

Choose Disconnect Pin from Netlist from the popup menu.
Select the pin you connected to thesND signal, J2, pin 4.

The system asks if you want to disconnect the selected pin
from the net. Choose the Y es button to disconnect or delete
the pin from the net.

Layout Plus \ BQ
Dizconnect J2.4 from Het NET_177?
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Autorouting

We will now demonstrate autorouting in OrCAD Layout for
Windows.

' Note If you wish to stop before continuing with autorouting,
choose Exit from the file menu. ReloabROUTE2.MAX or
DROUTEA.MAX when you are ready to begin autorouting.

Loading a strategy file

Routing strategies can be used to provide part of the
autorouting solution. Layout includes several strategy files
that are optimized for specific types of boards based on the
types of components used, the number of board layers, and
the preferred track direction for the top layer.

L oad the strategy file.

Choose Load Strategy from the File menu.

As the demo design has a power and a ground layer, you
must first disperse the vias to these planes to complete the
necessary connections. Select the strategy fil&DISPERSF,
which has been defined for the dispersion of vias for the
power and ground planes.

Load Strategy File [ 7 %]
File name: Folders:
copper.sf - e
Cdsp st S routple
pl-guide. sf
pl-print.sf
print. sf
rt-print.sf
silkscrn. sf hd
List files of type: Drives:
Strategy [=.sf) EI I [— X4
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Dispersing vias

Once net parameters are set, individual nets can be routed
using one of the several routing tools Layout provides.

During the placement section of the demo, you disabled the
power and ground layers for routing. Open the Nets
spreadsheet to check the status of these signals. There
should be aNo in the Route Enable column for all of the
power and ground signalSAGND, EARTH GND, GND, V+12,
v12N, andvcc. If the signals are not disabled, do so as
described inChapter 3: Component Placement

Enablerouting on only the power and

ground nets. e
Statistics

To disperse the vias, you must Lo

switch the nets for routing, enabling Eosprints

the power and ground nets for Components

routing and disabling all others. T

In the Nets spreadsheet, select the E;;:'E%,:::‘*”‘

entire Routing Enabled column.
Choose Enable <-> Disable from the
popup menu.

Now, the power and ground signals should be the only nets
with YESin the Routing Enabled column. The only ratsnest
of signals you should see on the screen are the power and
ground signals

End Command
Modify  <Enter>

Enable <-> Disable
Net Width Routing Insert  <Ins>
Name Min Con Max Enabled Share Delete  <Del>

RDG a8 Yes Find  <Tab>

RD7 f] Yes Select s

RESET; ] Yes Retresh Hot Link H

SEL ] Yes Append Hot Link A

V12 15 Yes Change Color

VI2N 15 Yes Remove Tack Point

yee 15 Yes Remove Partial Route

VCLKA 8 Yes Remove Center Partial

VCLKC 8 Yes Remave Route

YDO 8 Yes Unlock Route K

VD1 ] Yes Remove Unlocked Route

¥D2 a8 Yes Force Width by Layer
Mincon M
Lock Route L
Assign Via per Net v
Lonnection edit

7 Note Theratsnest for theaND and POWER signals are displayed in
the color assigned to that plane layer.
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Minimize the connections on the power and ground planes.

To ensure that the board design has the shortest possible
connection within each signal, you can minimize the
connections using the Mincon command.

Mincon evaluates the connections within a signal and finds
the shortest route for the signal based on the placement of
the pins or components.

In other words, as the components are now placed, it may
be easier to route the track from U1-2 to U16-20 to U3-2
instead of following the order as it appears in the schematic
netlist.

Choose the Component toolbar button. Place the cursor in
the Design window and choose Mincon from the popup
menu.

:—: Design - Component

. )
T = J
L u
s )
: \ ||||||||||||:J End Command
f 5 gy Insert  <Ins>
g E P Select Criteria
Yo H ¥ Select 5
b 3 v Select Hext
Ll=F = S mE: Mext Comp N
* N i ; | Mincon M ____|
k - Undo u
[ L1 [
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Dispersethevias.

Eerr—

Since you have enabled only R Baich
the power and ground signals Diate Jumpers..
for routing, and the strategy Boatd Design Ck..
you selected restricts the Board AutoDFM
routing routine to short Boute Window
connections, you can disperse Soute Componert
all of the signals, through vias, Srmdom Desigh Check-
to the appropriate plane. Batch Place

Place Design Check
Choose Batch Route from the enone Compenens
Auto menu.

When the message, “All

Sweeps Completed [or disabled]” appears, choose the OK
button. Only the power and ground signals should be
routed.

L] L1 L]

7 Note Insome instances, not all of the signals experience successfl
via dispersion. The system checks the design rules and the
component layout to determine where vias can be placed. Circles
indicate areas in which it is not possible to place vias. Y ou can then
insert vias interactively, or reset the dispersion strategies and run the
Batch process again.

' Note Signals can be assigned to planes at the schematic level. Or,
you can select power or ground in the Nets spreadsheet and set the
appropriate signal using the net layer parameter.
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Autorouting the entire board

To autoroute an entire board, you must disable the plane
layer nets for routing, set the spacing requirements, and
select arouting strategy.

Enablethelayersfor routing.

Open the Nets spreadsheet and select the Routing Enabled
column. Choose Enable<->Disable from the popup menu.
Now the nets to the plane layers are disabled for routing,
and the other nets are enabled for routing.

M inimize connections.

Position the cursor in the Design window, and choose
Mincon from the popup menu.

Load a strategy file.

Choose Load Strategy from the File menu. Select
DROUTE2.SF Or DROUTHE4.SF.
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Autoroutethe board.

Choose Batch Route from the Auto menu to autoroute the
rest of the board.

L] [l D]

k5 Note If you wish to stop the routing process at any time, press the
ESC key.
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Running Design for Manufacturability (DFM) tests

Layout uses shove technology to minimize vias for the
efficient use of board space. After the board is routed, you
can run via reduction passes to reduce the vias even further.
Via counts are typically 30% to 50% lower with Layout
than with other PCB design programs.

There are also design management utilities that you can run
to enhance a design’s manufacturability: Board Space
Check, Board Design Check, Board AutoCDE, and Board

AutoDFM.
Run Board Space Check. [ uto |
Batch Route
Board Space Check verifies board ?ES:'gE_ Blalch
SpaCI ng. Layout doeS nOt al IOW Eleale Jum;t;rs...
for spacing errors while
performing interactive or Board AutoCDE
automatic routing. If you have Board AutaDFM
turned off DRC at any point in Doute Window
X K esume Pass
the interactive process, you Route Component
Window Space Check
should run Board Space Check. Window Design Check...
Any problems are marked by a Window AutoCDE
circle and can be queried using Batch Place
Place Design Check
the Error tOOl . Rename Components

To run Board Space Check,
choose Board Space Check from
the Auto menu.
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Run Board Design Check.

Board Design Check verifies that the design adheres to
specific rules specified in the Design Rules dialog box. For
example, nets are checked for dispersion to the plane. The
utility also checks for proper pad exits for routing.

To run the Board Design Check, choose Board Design
Check from the Auto menu. In the Design Rules dialog box,
select the type of checks you wish to run.

Via Location Errors. Checks for viasin via-restricted
areas.

Copper Continuity. Checksfor copper areas that are not
attached to a net.

SMT Dispersion. Ensures that surface mount pads
connected to nets on plane layers have vias to get to the
plane.

Pad Exit Errors. Checks for problems such as tracks
exiting the sides of surface mount IC pads.

Net Rule Violations. Checksfor discrepanciesin layers
or widths between what exists and what is specified in the
Nets spreadsheet.

Check Test Points. Confirms that any net that has been
designated to have atest point has a test point.

Design Rules [ ]

[FlCopper Continuity
[#1SMT Dispersion

[ Pad Exit Errors
[FIMet Bule Violations
[FCheck Test Points

Test Point Opti

[ Generate test points from vias
[Test points allowed under components

[ Thru-hole pins valid as test points

Test Point Pitch

I oK I | Help | |Qance||
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Run Board AutoCDE.

Board AutoCDE automatically sweeps through the entire
design and rips up any routing that violates design rules. By
running Board AutoCDE, you can assess the impact of
ECO changes and create a clean design for rerouting.

To run Board AutoCDE, choose Board AutoCDE from the
Auto menu.

Run Board AutoDFM.

[ 2uto I
Board AutoDFM automatically B R
smoothes, miters corners, and %E:Q.ZTE:.T;.;,S___
checks for aesthetics and Board Space Check
manufacturing problems. The o e
problems that are checked for and
corrected include off-grid 90 ER
degree angles, acute angles, bad Windor Spars Chock
copper share, pad exits, and Window Desian Check...
overlapping vias. Any problem R
DFM cannot fix is marked with an Place Design Check
error Cl I’C| e Rename Components

To run Board AutoDFM, choose
Board AutoDFM from the Auto
menu.
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Exiting the routing file
Y ou have finished routing the board.

Y ou may continue now witlChapter 5: Thermal Reliefs
and Copper Pour Zonesor, if you want to stop, choose Exit
from the File menu.

Keep in mind that you cannot save the routed board.
However, the OrCAD Layout for Windows Demo includes
afile with afully routed board that you can use for
subsequent activities. When you are ready to continue with
the demo, follow the instructions itChapter 5: Thermal
Reliefs and Copper Pour Zones.

Go to the next chapter.

Go to the table of contents.
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Thermal reliefs

In OrCAD Layout for Windows, you control the placement
of thermal relief connections. For example, some companies
require that |Cs receive power directly from capacitors and
not from the plane. If atrack is routed between a capacitor
and the IC power pin, you can choose which pin connects to
the plane. Y ou set these rules in the footprint library.

Viewing thermal relief planes

In OrCAD Layout for Windows, thermal reliefs are created
automatically when anet is assigned to a plane. You can
view the plane connections on the screen without any kind
of post processing function, making it easy to confirm them.

To view the thermal relief plane, you need to make the
plane layer visible and the other layersin the design
invisible. Y ou can choose to view certain layers by assigning
colorsto the layers or designating them as visible or
invisible.

Open a design file.

Open the fileFINISH2.MAX Or FINISHA.MAX.

M agnify the area to view.

Choose Zoom In from the View menu and magnify the
lower right corner of the board.
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Makethetop, bottom, and silkscreen layersinvisible.

Choose the Color toolbar button.

In the Color spreadsheet, select the top, bottom (inner
layersif you are using four routing layers), and silkscreen
(sst and ssB) layers. Choose Modify from the popup menu.

In the Edit Color dialog box, select the Invisible check box,
and from the palette, select a color for the layers.

Data | Color
Background
Default [All Layers] I End C r
Default TOP |
Default BOTTOM Inzert  <Ins>
Default GND Delete  <Del>
Default S5TOP ot |
S ——
4 Color ltems Selected E
Select a Color ——
(il —
777 | —
C T . ——
:II:II:II:II:II:II:II:I =_
——————————————1
e

Or Mix Your Own

Sample

Invisible]

I 0K I | Help | |gancell
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M ake theGND planevisible.

In the Colors spreadsheet, select thesND layer. Again,
choose Modify from the popup menu. In the Edit Color
dialog box, deselect the Invisible check box and from the
palette, select a color for thecND layer.

When you close the Color spreadsheet, the thermal relief
connections are displayed on theND plane.

Chooseto view the top layer only.

Next, you will create copper pour zones on the board. It is
easiest to view the copper pour zones with only the top
layer visible. When you have finished viewing the thermal
reliefs, make the top layer visible and thenD layer
invisible.
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Copper pour zones

A copper pour zone is used to place copper in designated
areas. Copper pour also places thermal reliefs on pads and
eliminates copper islands. A copper pour zone can be placed
on any layer (except the plane layer), can be solid or cross
hatched, and can be attached to any net. Copper pour
attached to a net assumes the attributes of that net.

There are three types of copper pour zones.

Copper zone. You can use copper zones to create
custom pad shapes. Isolation rules do not apply to copper
Zones.

Copper pour zone. Copper pour zones avoid pins and
tracks but attach to pins with athermal relief.

Anti-copper zone. Use anti-copper zones to create non-
copper areas within copper pour zones.

Creating copper pour zones

In OrCAD Layout for Windows, you can create a copper
pour zone by drawing and modifying an obstacle.

View thetop layer.

Select Top from the layer drop list on the toolbar.
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Designate a seed point.

When you are creating a copper pour zone in OrCAD
Layout for Windows, you must designate a seed point. The
seed point is the point from which the copper pours.

Choose the Pin toolbar button. Select a pin attached to the
net to which you want to attach the copper pour zone. From
the popup menu, choose Toggle Copper Pour Seed to set
the copper pour seedpoint.

Create the copper pour obstacle.
Choose the Obstacle toolbar button. Then, choose Insert
from the popup menu.

Pressing the left mouse button, drag to create a rectangle in
the bottom right corner of the board as shown below.

:—: Design - Obstacle

End Command

Modify <Enter>
Insert  <Ins>
Delete <Del>

HRotate

=R =

(o] Jo Mitor
f 7"' Dpposite
y Move On/Off
Undo u
Create the VA L1
copper pour
obstacle.

OrCAD Layout for Windows
115



OrCAD Layout for Windows—copper pour

Define the copper pour obstacle.

While pressing thesHIFT key, select the obstacle that you
have drawn by clicking on it with the left mouse button.
Choose Modify from the popup menu.

In the Edit Obstacle dialog box specify the following
parameters for the copper pour zone.

From the Obstacle Type drop list, select Copper Pour.
From the Obstacle layer drop list, select Top.
Change the Obstacle Width to 10.

In the Net attachment text box, entelaAGND. Copper
Pour attached to a net assumes the attributes of that net.

Edit Dbstacle [ ]

Obstacle Type

| Copper pour E|

Group Height Width

Obstacle layer

TOF ]

Copper pour rules

Copper pour clearance

Note: Use Pin Tool command 'Toggle Copper Pour Seed'

to set copper pour seedpoints

Olsolate all routes [¥15eed only from designated object

Net attachment [ for none]: |AGND |
[ev]  [om]
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Set rulesfor the copper pour zone.

In OrCAD Layout for Windows, you should set rules to
govern copper pour. Y ou set the rules in the Copper pour
rules group box in the Edit Obstacle dialog box.

Copper pour clearance. Designates the absolute
clearance between a particular piece of copper pour and all
other objects.

Isolate all routes. Attaches copper into only pads of a net
using thermal reliefs. Tracks remain isolated.

Seed only from designated object. Specifies that the
copper poursinto as much area asis possible, contiguously
from the seed point. Tracks and vias are not used to seed
the pour.

For the purpose of the demo, set the following copper pour
zone rules.

Change the Copper Pour Clearance to 10.
Select the Seed only from designated object check box.

Select a hatch pattern for the copper pour zone.
Copper and copper pour zones can be solid, asingle line, or
crossed hatched.

Choose the Hatch pattern button. Select the Solid option
and set the Hatch grid to 10.

Hatch pattern [ ]

[ Hatch pattern

QOlLine  QCross hatching @ Solid

Hatch grid Hatch rotation EI

I 0OK I | Help | |gancell
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Pour the copper.

Choose End Command from the popup menu to release the
obstacle from the cursor. The copper pour zone forms on
the screen.

View the thermal reliefs.

Choose Zoom In from the View menu to observe an areain
which thermal reliefs have been automatically added to the
signal pads forAGND.

View the
thermal relief.

i Tt
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Redrawing the copper pour zone

In OrCAD Layout for Windows, you can edit the board
inside a copper pour zone, and then easily repour the copper
to accommodate your changes.

Insert a part into the copper pour zone.

Choose the Component toolbar button and select a discrete
through-hole part. Press thanserTkey.

Move the part into the an open area in the copper pour
zone. Choose the Manual Route with Shove toolbar button
to edit the track as desired.

Inserting a
new
component.
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Refresh the copper pour zone.

Choose the Refresh Copper Pour toolbar button to redraw
the copper.

Refresh the
copper pour.
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Creating odd-shaped copper pour zones

Copper pour can be any shape. It isjust as simple to create
around copper pour zone as it isto create a rectangular
one.

Designate a seed point.

When you are creating a copper pour zone in OrCAD
Layout for Windows, you must designate a seed point. The
seed point is the point from which the copper pours.

Choose the Pin toolbar button. Select a pin attached to the
net to which you want to attach the copper pour zone. From
the popup menu, choose Toggle Copper Pour Seed to set
the copper pour seedpoint.

Insert and define a new obstacle.

Choose the Obstacle toolbar button. Press thenserTkey to
create a new obstacle.

Choose Modify from the popup menu. Specify the obstacle
as copper pour and set the rules and parameters as
explained inCreating a copper pour zonesn this chapter.
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Createan arc.

Click the left mouse button at desired center for your
circular copper pour zone. Choose Arc from the popup
menu or press the A key. Drag the cursor to begin creating
acircle. Click the left mouse button to stop drawing.
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Changing the hatch pattern

Layout supports any combination of solid and cross hatch
pour areas. The cross hatch can be set to any angle.

Select a copper pour zone.

Select the circular copper pour zone you just created and
choose Modify from the popup menu.

Change the hatch pattern.

In the Edit Obstacle dialog box, choose the Hatch pattern
button. Select the Cross-Hatch option. Change the Hatch
grid to 50, and the Hatch rotation to 45.

N——

Tl

\%5
&
==
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Exiting the design file

When you have finished with this section, you can either
exit the design file by selecting Exit from the File menu, or
continue with theChapter 6: Post processing

Go to the next chapter.

Go to the table of contents.
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Post processing

The final task in creating a board is to generate output files.

From Layout, it is possible to extract Gerber files (274D),
Extended Gerber files (274X), DXF files, and printer output
such as HPGL, HP laser, and dot matrix. Each of these files
can be created individually or as a group.

The aperture list for Gerber extraction can be created
automatically as the Gerber files are created, or a standard
user-defined aperture file can be used.

Open the design file.

Choose Open from the File menu. SeleciNISH2.MAX or
FINISHA.MAX from the list presented.

Display the Post Process spreadsheet.

Choose the Post Proc. toolbar button. Then choose Setup
Batch from the menu that appears. The Post Process
spreadsheet displays.

E- Design - Dbstacle (DRC ON)

Print...

Reports._.
Drill Tape. ..

Screen Plot...
;
Run Batch
Text Editor...
LH
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Using the Gerber previewer

Layout includes a Gerber previewer. The previewer is useful
for configuring Gerber output. The previewer displays
exactly what will be output.

Tilethe windows.

Choose the Initialize Color toolbar button. Choose Tile
from the Window menu to tile the Post Process spreadsheet,
the Design window, and the Color spreadsheet on the
screen.

7 Note You only need to tile the windows if there are objects on the
photoplot that do not appear in the preview window.

View the Gerber preview.

Select the *. TOP column in the Post Process spreadsheet
and choose Preview from the popup menu or press the P
key to preview the Gerber file setup.

2R Bbeeon Componer CIETS

Plot output Data

File Name Enable Background
*TOP @ N Default [All Layers)
* BOT Yes | ||| Default TOP
= GND [ ves | | Default BOTTOM
*PWR End Command  JitSSTOP
*IN1 Modify  <Enter> hl S5BOT
*IN2 Insert  <Ins> Il Layers)
*IN3 Delete  <Del> outline [Any layer]
*.IN4 Run Batch outline TOP
*.INb r outline BOTTOM
*.ING Update Colors C t keepout [All Layers]
*IN7 BRestore R [outline (All Layers]
*.IN8 No Place outline TOP
*IN9 No Place outline BOTTOM
*110 No Matrix [Any layer]
=11 No Footprint name [Any layer]
*112 No Package name [Any layer]
*SMT No Pin name [Any layer]
*SMB No Highlight [Any layer]
*8PT No Routing Box

=l Datum
[ [ AT ;
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Modifying output

To modify alayer setup, you can turn layers on and off in
the Color spreadsheet.

M akethe board outline visible.

In the Color spreadsheet, select Board Outline. From the
popup menu, choose the toggling Invisible command to
make the layer visible.

Save the changes.

In the Post Process spreadsheet, choose Update Colors
from the popup menu to save the changes.

View the board outlinein the Gerber previewer.

Select *. TOP from Post Process spreadsheet and choose
Preview from the popup menu. Y ou will now see the board

outline.
EiPost Process Elﬁllﬂl B2 Color B8 Design - Component [ =13
Plot output I Data
File Name Enable Background

*TOP Default [All Layers]

*BOT Yes Default TOP

*GND Yes Default BOTTOM

*.PWR Yes Default SSTOP

*IN1 Mo Default SSBOT

*.IN2 No ¥ia [All Layers]

*.IN3 No Board outline [Any layer] __

N4 No Height keepout [All Layers) 7] EndCommand

* ING No Place outline [All Layers) H Modily - <Enter>

- Insert  <Ins>

*.ING No Malrix [Any layer] Delete  <Dels

* IN7 No Footprint name [Any layer) 1 1}

*.ING No Package name [Any layer] L lnvisible T |
*.IN9 Mo Pin name [Any layer] 1
=110 No_| || Highlight {Any fayer —
=111 No Routing Box [ —|
e No | fDatum —_—
*SMT No I
*SMB No I
*SPT No —
: ] AT —— ;
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Creating Gerber output
Y ou create Gerber files using the Run Batch command.

When you run the batch process, the system asks you if you
want to create the aperture list for the plot(s).

7 Note Asthe demo files cannot be saved, you cannot actually run
the Gerber files at thistime.

Create Gerber output.

Gerber output is not supported by this demo. But, creating
Gerber output in Layout is easy. Y ou would simply select
the * . TOP column in the Post Process spreadsheet and
choose Run Batch from the popup menu.

1 Color EIEIX]fEgoesian - Componert  [-TBI[]
Plot output Data | [
File Name Enable Background
= TOP Il Default [all Layers)
= BOT Yes | || Default TOP
T (| | SR ST
:g\l:[; End € L TTOM
- Modify <Enter>
~IN1 Ingert  <Ins>
*IN2 Delete <Del>
T
~ING Freview e E (3 Layers
- Update Colors C
~.INB Restore R ayer)
*IN7 ™o Tomprmeame [Any layer)
*.IN8 No Package name [Any layer]
*.IN9 No Pin name [Any layer]
*110 No Highlight [Any layer]
=11 No Routing Box
N1z No Datum
*EMT No
*SMB No
*.5PT No
am o) o o) K | o
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Generating reports

In OrCAD Layout for Windows, a variety of standard
reports can be created including netlists, net length reports,
insertion lists, drill files, and parts lists.

Custom reports can be created to include attributes passed
forward from the schematic, as well as attributes originating
within Layout.

View the possible reportsto generate.

Print...

Choose the Post Proc. toolbar button
and choose Reports from the menu Screen Plat...
that appears. Scan the list of possible A
reports in the Generate Reports dialog Test Editor...
box.

Select reports to be generated

Component List [Generic] [.CMP] -~
Net List [Generic] [.NET]

Parts List (Generic] [.PRT]

OrCAD Backannotation File [.5WP]
Component Insertion List [LINS]
Test Points List [.TSP]
RenamefSwap List [.REN]

Cross reference list [.CRF]

Net length list [.NL3]

MUse default file names

OJAppend to existing reports of same kind

I 0K I | Help | |Qancc||
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Exiting the design file

When you are finished with post processing, you can exit
the design file by choosing Exit from the File menu or you
can continue with theChapter 7: Using OrCAD Layout for
Windows with Capture for Windows

Go to the next chapter.

Go to the table of contents.
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OrCAD Layout for Windows—using with OrCAD Capture

Annotation and cross probing

OrCAD Layout for Windows has the ability to communicate
interactively with OrCAD’ s Capture for Windows.

Layout’s AutoECO utility automatically forward annotates
all schematic attributes, component information, and netlist
changes to a PCB from Capture for Windows. AutoECO
also resolves pin-to-pin conflicts that arise due to pins that
are missing from afootprint, or from pins that are named
differently in the schematic than they are in Layout. And,
when you make changes to your board, AutoECO can back
annotate the changes to the Capture netlist.

Forward annotating Capture netlist data to your board

This section demonstrates how to bring netlist data into the
board design from OrCAD’s Capture for Windows.

7 Note Inthe demo, we are not actually making changes to the
schematic in Capture; therefore, the following processisonly a
description of the process, and does not actually modify the board
file.

Open the Capture for Windows schematic design.

Choose Open and Design from the File menu, and select
DGUIDEDSN from the list presented.

‘ New »

Save Ciri+S |. Library. .
Save As .

Exit

1 CADEMOG_44. _ ADGUIDE.DSN

2 CADEMOG_4%._ A\EDADEMO.DSN
3 CADEMOG_4%._A\TEMP.DSN

4 CAORCADWINY__ADGUIDE.DSN

Changeto physical view. View
+ Logical
Choose Physical from the View menu as

thisisahierarchical design.
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Createthe netlist.

In Capture, choose Create

Netlist from the Tools menu. ﬁzfeﬂ;s‘:,’i‘nze;‘;ﬁ"_Ces"'

I n the Cl’eate Netl |St d| al Og Update Properties...

box, choose the Layout tab. Design Rules Check...

In the PCB Footprint group
box, enter {FOOTPRINT} in Bill of Materials...

the Combined Property String Extract PLD...

text box. TypeFOOTPRINT Export Properties...

in capital letters and include [mpon Properfes

the brackets{}.

Ensure that the full path to the
netlist fileDGUIDEMNL appears in the Netlist File text box
as shown below.

Choose the OK button to process the netlist.

[ EoiFzoo ][ sPIcE | wHOL | Veriog | Layout | PCE | ¥ST | OHDL | Gther

PCB Footprint
Combined property string:
‘{FOOTPRINT} \
. A

Options

[Run ECO to Layout

Enter
{FOOTPRINT} Netlist Eilo:
here_ C:\DEMO6_N\LFWDEMO\DGUIDEA\DGUIDE MNLg H Browse... |

Enter full path to
DGUIDE.MNL
here.

7 Note You may choose to exit Capture at thistime. It is not
necessary to run Capture and Layout simultaneously to take
advantage of forward annotation; you must have a minimum of 16
MB of RAM to run Capture and Layout at the same time.
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Open the design in Layout.

Choose Design from the OrCAD frame. Select the file
RENAME2.MAX or RENAME4.MAX from the list presented.

Asthe netlist for the design has changed, Layout asks if you
want to load the new netlist for the design. Choose the Y es
button. Layout updates the board design to reflect any
changes made in the schematic.

Layout Plus

Q This job's netlist has changed. Update
CADEMOBG_M\LFWDEMOADGUIDEARENAME 4. MAX?
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Back annotating information to Capture from Layout

This section demonstrates how to send design data back to

Capture from Layout.

' Note Itisnot necessary to run Capture and Layout simultaneously

to take advantage of back annotation; you must have 188 of RAM

to run Capture and Layout at the same time.

Rename the components on the

design.

Grid...
Units...

Alt+G
AlreU

In Layout, choose Manual
Place/Rename Rules from
the Options menu. In the
Manual Place rules dialog
box, choose the Rename

Backup Interval...

Thermal Reliefs. ..

Manual Route/S5hove Rules._ ..

User Preferences... Alt+P

directions button to display the Rename Directions dialog
box. Choose Right, Down to rename the components from
the upper left corner of the board to the lower right corner
of the board. From the Auto menu, choose Rename
Components. Layout renames the components.

Manual Place Rules [ %]

Olgnore design rules

OAuto swap

’rMatrix Rules

Rename directions..

[ ok | | Hep [ [can

| Rename Direction R [x]
QOuUp.  Left OUp, Ri
ODown, Left o

| ok | | Help | |gancel
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View the updated reference designators on the PCB.

Choose Zoom In from the View menu to magnify the three
components on the left side of the board near the connector.
The rename components command has updated the
component reference designators.

;—I Design - Text - =] E3
o =]
1
= =
‘§ === Three
215 = N components.
o 5 =
| =
g\g( LU
SR

]
e

X
=)

[T LI

Create a swap (swp) file for back annotation.

Choose the Post Proc. toolbar button.

Print..

Then, choose Reports from the pull-
down menu. In the Generate Reports Dl Tope.
dialog box choose the OrCAD Back el
annotation File (swp). Choose the OK fun Batch
button to create the file.

Select reports to be generated

Component List [Generic] [.CMP]

Net List [Generic] [.NET)

Parts List [Generic] [.PRT]

Component Insertion List [.INS)

Test Points List [.TSP) m
Hename/Swap List [.REN]
Cross reference list [.CRF]
Net length list [.ML3)

-
-

4

[ Use default file names

OAppend to existing reports of same kind

I DK I | Help | |§ance||

k5 Note When Layout creates the swap 6wp) file, it attempts to save
a backup of the design file calleBACKANNQMAX.
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Open the Capture design.

If Capture is not currently running, choose Open and Design
from the file menu and selecbGUIDEDSN from the list
presented. Choose Physical from the View menu. If your
system resources allow you to run Capture and Layout
simultaneously, resize the Capture and Layout application
windows to view the schematic and the board side-by-side.
It may help to choose Half Screen from the Window menu
in Layout.

Update the Capture schematic.

I n Capture, Choose Gate and Update Part References...
Pin Swap from the Tools
menu. Locate and select the Update Properties.

swap (.swp) file you created in

Design Rules Check...

Create Netlist._.

LayOUt’ WhICh IS prObany Cross Reference...
calledRENAMEZ.SWPOr Bill of Materials__
RENAME4L.SWP. If the file does Extract PLD...

not appear by default in the Export Properties...

Import Properties...

Swap File text box, use the
Browse button to search for it.
The file should have the same
name and should be located in the same directory as your
PCB design.

Choose the OK button. When you restart Capture and
reopen the schematic design, it is updated to reflect the
changes you made to your board design.

Gate and Pin Swap [ x|
@ Process entire design
O Process selection
Swap File:
|b:\DEMOB_4\LFWDEMO\DGUIDE\Rename4. | Browse... |
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View the updated reference designator s on the Captur e schematic.

In the Capture Design Manager, double-click on the
Evaluation folder to display the schematic hierarchy. Then
double-click on Eval Pg 1 to open page 1 of the Capture
schematic. Zoom in to view the reference designators that
you modified in Layout. They have also changed on the
schematic.
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Cross probing between Capture and Layout

In cross probing, selecting a part, component, or net on a
Capture schematic or Layout board causes the
corresponding component to be highlighted in the other
application.

' Note Itis necessary to run Capture and Layout simultaneously to
take advantage of cross probing; you must have a minimum of @&
of RAM to perform cross probing using this demo.

View the updated reference designator s on the PCB.

In Layout, choose Zoom In from the View menu to magnify
the three components on the left side of the board near the
connector.

View page 1 of the Capture schematic.

In the Capture Design Manager, double-click on the
Evaluation folder to display the schematic hierarchy. Then
double-click on Eval Pg 1 to open page 1.

View the Capture schematic and the Layout board on the screen.

Resize the Capture and Layout windows on the screen.
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Highlight a component in Layout using cross probing.

In Capture, select a part on page 1. The corresponding
component is highlighted on the board in Layout.

1. Select this
part in
Capture.

ayout Plus — C:\DEMOB_\LFWDEMO\DGUIDE\RENAME.
Edi Auto Window

AR

RN
1 e

s

il i

\‘m!'m

F s [

=

RN

AR

ERFETTTS

[SEE)

2.To
highlight this
component in
Layout.
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Locate aresistor in Capture using cross probing.

In Layout, choose the Component toolbar button. Select
one of the terminating resistors in the center of the bottom
of the board.

In Capture, the schematic automatically opens and displays
the schematic page on which the corresponding symbol is
located. Scroll the window until the highlighted symbol is

visible.
[EEOICAD Capture for Windows - [DGUIDE.DSN - OUTPUTS10. LI o R
iew ions _ Window Help | e
CEEEeEm| ]
s 5
2. Capture
opens the
appropriate
schematic
page.

1. Select one
of these
resistors.
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Select a signal in Captureto highlight the corresponding net in
L ayout.

Y ou can experiment with highlighting by selecting linesin
Capture or tracks in Layout.

For example, in Capture, select the ground ovcc signal on
the schematic. All of the connections of the corresponding
net are highlighted on the board in Layout.

T R R L e (e T et = L RV I <] | % Levout Plus — C:ADEMO6_4\LFWDEMO\DGUIDE\RENAME... [LT0I[X]

§ File Edit View Place Options Window Help CIEX| File Edit View Tool O Auto  Window Help
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Exiting the design file

When you are finished with this section, you can exit the
board file by choosing Exit from the File menu. Y ou can run
any part of the OrCAD Layout for Windows Demo again by
reading the appropriate chapter in the demo guide and
opening the corresponding demo board file.

Go to the table of contents.
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