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CHAPTER 1

Introducing P-CAD Schematic

Congratulations on your purchase of P-CAD Schematic! P-CAD Schematic is a complete schematic
design system for Microsoft® Windows 95™, Windows 98™, Windows 2000™, or Windows NT™
operating systems.

P-CAD Schematic distinguishes itself with a suite of features that make schematic creation fast and
easy. It includes a powerful combination of placement, editing, and browse tools to quickly achieve
superior design results.

P-CAD Schematic Features

This section highlights some of the key features in P-CAD Schematic:

Powerful placement and editing tools, object resize, multiline unwind, rewire, drag and drop
move, and align.

User-definable sheet, part, and net attributes.
Intelligent wires and buses, which carry net information and attributes.

Comprehensive Electrical Rules Checking (ERC) with error annotation and violations
highlighted on screen.

Support for Design Technology Parameters.

Cross probe between P-CAD Schematic and P-CAD PCB design.

Advanced bi-directional ECO capabilities.

Automatic junction and bus entry placement.

Single mouse-click (Click) access to edit and select options.

Support for hierarchical schematic designs.

Component library data integrated for use in both P-CAD Schematic and P-CAD PCB.

Standard and user-defined schematic sheet sizes.
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e Versatile documentation tools, which include zoned borders, custom title blocks, tables,
annotated sheet connectors, and the ability to track nets between sheets.

e Extensive print and report options.

About the User’s Guide

This user’s guide includes the following sections:

e  Getting Started: This section explains what you what you need to know to get started using P-
CAD Schematic.

e Tutorials: Tutorial chapters provide instructions on creating and navigating a simple schematic
design.

e Command Reference: This section provides you with an extensive reference for the menu
commands in P-CAD Schematic.
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CHAPTER 2

Installation and Setup

This chapter lists the required hardware and software settings you need to install the P-CAD Suite.

System Requirements

Make sure that your PC and its software conform to the following P-CAD requirements and
recommendations.

Recommended System

Windows NT 4/2000 Professional

PC with Pentium Il Processor

128MB RAM (256MB for high component/net count)

400MB Hard Disk Space
Desktop area 1024x768 pixels
32-bit Color Palette
CD-ROM Drive

Mouse or compatible pointing device.

Minimum System

Windows 95/98/2000Me

PC with Pentium 166MHz

64MB RAM

200MB Hard Disk Space (without ISO libraries)
Desktop area 800x600 pixels

256 Color Palette

CD-ROM Drive

Mouse.
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Installing P-CAD Products

For up-to-date installation information refer to the file Readme . WRI, located on the product CD.
This file can also be found in the application program folder (\Program Files\P-CAD 2002)
after installation. Note that the setup program on the Product CD can also be used to Repair or
Remove an existing P-CAD Installation.
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CHAPTER 3

P-CAD Schematic Basics

This chapter introduces many of the basic features you need to know when using Schematic. It
includes general information on such topics as:

e About the User Interface
e Configuration Options
e Schematic Sheets

e Opening Design Files

About the User Interface

The features in the P-CAD Schematic user interface make it easy to create and modify schematic

designs. The following topics provide you with information the elements in the P-CAD Schematic
graphical user interface.

P-CAD Schematic Window

When you start P-CAD Schematic, a new, untitled P-CAD Schematic window appears. This window
gives you a graphical view of your design and also provides you with the ability to gain access to
numerous features. The following figure shows you this window:
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Menu Bar

Just below the P-CAD Schematic title bar lies the menu bar, which gives you the ability to gain
access to a variety of P-CAD Schematic functions. You can choose a command from one of these
menus to perform the actions associated with that command. The following figure shows you the
menu bar:

@ FEile Edit ‘“iew Place Bewre Optionz Librare  Utls  Simulate DocTool Macmo  ‘Window  Help

If you minimize the P-CAD Schematic window, the menu bar wraps. In contrast, other window
elements become truncated when you minimize the window. To learn how to minimize a window,
see Close, Minimize, and Maximize Buttons (page 13).

Opening a Menu

To open a menu, click the menu title or hold down the ALT key and press the underscored letter in
the menu title. For example, press ALT+F to open the File menu.

Choosing Menu Commands

When you open a menu, you can gain access to the functions associated with a command by
clicking the command or by pressing the underscored letter in the menu and command titles. For
example, press ALT+F+O to choose File » Open. When an ellipsis follows a command (e.g., File
Open...), a dialog box appears.
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If a menu command is shaded, the function associated with that command is not available.
Typically, you must perform another type of action for the command to become available. For
example, if the Edit » Paste command is shaded, you must first select the component you want to
paste and then choose Edit » Cut or Edit » Copy.

Toolbars

You can gain access to various toolbars in the P-CAD Schematic window. Each of toolbar contains a
set of buttons that act as shortcuts for frequently used menu commands.

e Command Toolbar (page 8)

Placement Toolbar (page 8)
e  Custom Toolbar (page 9)
e DocTool Toolbar (page 9)

Showing or Hiding a Toolbar

To show or hide a toolbar, click one of the toolbar commands in the View menu. When a check
mark appears in front of one of these commands, the corresponding toolbar is visible. The
following illustration shows you View » Command Toolbar as a checked command:

v Command Toolbar
v Placement Toolbar
v Custom Toolbar

v DocTool Toolbar

¥ Prompt Line
v Status Line
Snap to Grid

Moving a Toolbar

To move a toolbar, click a docked toolbar or click the title bar of a floating toolbar. Then, drag the
toolbar to a new position. You can dock a toolbar below the P-CAD Schematic title bar or on the
left or bottom edge of the window.

A toolbar is a docked toolbar when you use a drag-and-drop operation to snap it to the edge of the
P- CAD Schematic window. It does not have a title bar, as shown in the following figure:

(v Dl=@ls| ¥|melo]«] L&

A floating toolbar has a title bar and is not attached to the edge of the program window, as shown
in the following figure:

Placement Toolbar

o B2 =\ ‘\|£i]|E|A|EI|{F}|E|
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Command Toolbar

The buttons in the Command toolbar, act as shortcuts for frequently used menu commands. To
show or hide this toolbar, choose View » Command Toolbar. When a check mark appears next to
this menu command, the following Command toolbar is visible:

About the User Interface

Caommand Toolbar

(v DlsE|a| ¥|@|e]o|«| L& ml@ilﬁl

The following table describes each button in the Command toolbar:

Click this As a shortcut for choosing Click this As a shortcut for choosing
button this command button this command
Edit » Select E Edit » Paste
File » New K Edit » Undo

File » Open

ri'

Rewire » Manual

File » Save ﬁ Utils » Rename Net
File » Print [ Edit » Measure

Edit » Cut @'l View » Zoom Window
Edit » Copy ?%_ Utils » Record ECOs

Placement Toolbar

The buttons in the Placement toolbar act as shortcuts for frequently used Place menu commands.
To show or hide this toolbar, choose View » Placement Toolbar. When a check mark appears next

to this menu command, the following Placement toolbar is visible:

Placement Toolbar

o B2 =[\] '\|K]|E|A|El|ﬂ‘}|2|
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The following table describes each button in the Placement toolbar:

Click this As a shortcut for choosing Click this As a shortcut for choosing
button this command button this command
L= Place » Part Place » Polygon

Place » Wire Place » Point

Place » Bus Place » Text

Place » Attribute

@ || (|2 ||

Place » Pin Place » Field

—
=
=

Place » Line Place » IEEE Symbol

[ |

=
15
E Place » Port
N
A

Place » Arc

Custom Toolbar

You can add your own buttons to the custom toolbar, which provides you with access to frequently
used software programs or other documents. For example, you can add a button that gives you
quick access to Notepad or Internet Explorer. For instructions, see Utils Customize (page 352).

Once you've added buttons to the Custom toolbar, you can show or hide it in the P-CAD Schematic
window by choosing View » Custom Toolbar. When a check mark appears next to this menu
command, the following Custom Tools toolbar is visible:

Cuztom Tools

Tool 1 | Tool 2 | Tool 3 |

DocTool Toolbar

The buttons in the DocTool toolbar act as shortcuts for frequently used DocTool menu commands.
To show or hide this toolbar, choose View » DocTool Toolbar. When a check mark appears next to
this menu command, the following DocTool toolbar is visible:
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The following table describes each button in the DocTool toolbar:

Click this As a shortcut for choosing Click this As a shortcut for choosing
button this command button this command
% DocTool » Place Table f& DocTool » Update
Q DocTool » Titles é@ DocTool » Update All
EE DocTool » Notes

P-CAD Schematic Workspace

The workspace is the logical design area within the P-CAD Schematic window. When you start
P-CAD Schematic, the full extent of the workspace is shown. As shown in the following figure, the
edges of the grid display determine the edges of the P-CAD Schematic workspace.

Title Sheet Workspace

v

4 | B 0

| _ i
AT T F i i S
Zone Title

When you start P-CAD Schematic, the workspace contains a single schematic sheet. A schematic
design can require multiple sheets, to show the connection of the parts on the board. To learn
about sheets, see Schematic Sheets (page 19).

On the schematic sheet, a title sheet displays by default. As shown in the previous figure, a title
sheet contains a design border, zones, and a title block by default. To learn about title sheets, see
Title Sheets (page 98).
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Prompt and Status Lines

Just below the P-CAD Schematic workspace lays the prompt line and status line. To show or hide
the prompt line or status line, choose View » Prompt Line or View » Status Line.

Prompt Line

The Prompt Line displays various messages that instruct you as to what actions you can perform
when a particular tool is enabled.

|Eli|:k <Lefty to zingle Select, <Chlx<Left: for multiple, or drag for block zelect.

Status Line

Just below the prompt line lies the Status Line, which contains various features that give you more
control over you P-CAD Schematic workspace.

Grid Toggle ~ Macro Record Line Width
{5200.0 |E600.0 Abs[|[1000 || Ml||sheerz | |=10omi =) |Pait 3 selected
X and Y Coordinate Grid Combo  Sheet List and Scroll Status Line Information

The following sections describe each element of the P-CAD Schematic status line.

X and Y Coordinate Boxes

The X and Y Coordinate boxes on the status line display the position of the mouse pointer as you
move it over the workspace. To move the pointer to a specific location on your workspace, type an
X and Y co-ordinate in the boxes.

Grid Toggle Button

Click the Grid Toggle button to switch between your absolute and relative grid settings. When you
click this button, the button’s label changes to indicate whether you can switch to your absolute or
relative grid settings.

e Click Abs]to switch to absolute grid mode. When active, the button background is white.
e Click to switch to relative grid mode. When active, this button background is colored.
Grid Combo Box

Use the Grid Combo box to select a new grid and to add grids to your design. To add a grid, type a
value in the box and press ENTER. The new grid becomes the current grid.
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12

As a shortcut for selecting items from the box, you can press the following keys:
e Press G to scroll forward through the list.

e  Press SHIFT+G to scroll back through the list.

Macro Record Button

To create and record macros on the fly, click the M button on the status line. When you click this
button, the button background changes to colored, and the macro recording process begins. After
you record a series of actions, click the M button again to stop recording.

When you record a macro with this button, P-CAD Schematic names the macro Sch default.mac
and saves the file in the Macro folder in your PCAD installation directory by default. To learn more
about this feature, see Macro Record (page 362).

Sheet List Box and Scroll Buttons

Use the Sheet List and Scroll box as a shortcut for choosing Options » Sheets. To make a sheet the
current sheet in view, select a sheet from the list. To scroll through all enabled sheets, click the
arrow buttons on the scroll box.

As a shortcut, you can also press the L key to scroll through the sheets in descending order. To
scroll through the sheets in ascending order, click the down arrow or press SHIFT+L.

Line Width List

The Line Width combo box shows a list of available line widths. Because this is a combo box, you
can select an existing line width or type a custom width in the box.

As a shortcut for selecting a line width from the box, you can press the W key to scroll forward
through the list. Or, press SHIFT+W to scroll back through the list.

You can also set line widths by choosing Options » Current Line. For more information, see
Options Current Line (page 313).

Status Line Information Area

The Status Line information area displays information relevant to the action you are currently
performing. The status line shows the following types of data:

¢ Identifies selected objects either specifically (type or reference designator) or generally
(number of items selected).

e The delta X and delta Y measurements of objects being moved or line segments being
stretched.

e The net name of selected nets.
e Results of the Edit » Measure command.

e The next part being placed while placing parts.
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Other Window Elements
As with most Windows-based products, the P-CAD Schematic window contains other elements:

Close, Minimize, and Maximize Buttons

Every P-CAD Schematic window has three buttons in the upper-right corner. You can click one of
the following buttons to perform one of these actions:

e Click X]to close the window and quit the P-CAD Schematic program.
e Click =] to minimize the window.
e Click O] to maximize the window.

Scroll Bars

Two scroll bars surround the P-CAD Schematic workspace. You can click the scroll arrows to move
the workspace up and down, or to the left and right. You can also drag the scroll box to move
through the workspace.

K1 I

Shortcut Menu Commands

When you right-click an object that has been placed in a design, a shortcut menu appears. This
menu contains commands that can be performed on the selected object(s). The following table
describes these commands:

Choose this shortcut To perform this action
menu command
Add to Net A shortcut to connect a part’s sub-selected pin to an existing net.
Add Vertex A shortcut to add a vertex to a single selected line/line segment.

A shortcut for Edit » Align Parts. Parts can be aligned around a
Align selection point either horizontally or vertically, and as an option,
equally spacing the parts. For details, see Edit Align Parts (page 237).

A shortcut for View » Ascend. Ascends the hierarchy of the design

Ascend from the selected link to the corresponding module. For details, see
View Ascend (page 255).
A shortcut for Edit » Copy Matrix. Duplicates selected objects based

Copy Matrix on parameters you choose. For details, see Edit Copy Matrix (page
236).

Copy A shortcut for Edit » Copy. Allows you to copy the object to the

clipboard.

P-CAD Schematic User’s Guide 13



Chapter 3: P-CAD Schematic Basics

Choose this shortcut To perform this action
menu command

Cut A shortcut for Edit » Cut. Allows you to cut the object to the
clipboard. For information, see Edit Cut (page 203).

Delete A shortcut for Edit » Delete. This command deletes selected objects.
For details, see Edit Delete (page 234).
A shortcut for View » Descend. Descends the hierarchy of the design

Descend from the selected module to the corresponding link. For information,
see View Descend (page 255).
A shortcut for Edit » Nets. This command brings up the Edit Nets

Edit Nets dialog with the nets containing the selected objects highlighted in
the Net List box. See Edit Nets (page 240) for more information.
A shortcut for Edit » Explode Part. This command allows you to

Explode convert a symbol back to its basic primitives, creating a collection of
editable graphic objects. See Edit Explode Part (page 237) for details.
A shortcut for Edit » Highlight. This command highlights the selected
objects in the current highlight color set in the Colors tab of the
Options Display dialog. For information, see Options Display (page

Highlight 297). It also highlights the corresponding items (for nets and
components) in P- CAD PCB if the DDE Hotlinks check box in the
Options Configure dialog is selected. For information, see Options
Configure (page 292).

Highlight Attached Highlights nets attached to the selected objects in the current

Nets highlight color. For information, see Options Display (page 297).

Net Info g)eriens a read-only dialog containing information about the selected
A shortcut for Edit » Properties. Depending on the object(s) selected,

Properties the appropriate Edit Properties dialog appears. For information, see
Edit Properties (page 211).

Remove from Net Disconnects a part’s sub-selected pin from the net.

Select Contiguous Selects alll ports and wires in the design visually connected to the
selected item.

Select Net Selects all items in the net to which the selected item is connected.

Selection Point Relocates a selection point for the selected object or objects.
A shortcut for Edit » Unhighlight. This command removes the

Unhighlight highlighting from the selected objects. For information, see Edit
Unhighlight (page 238).
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Choose this shortcut
menu command

To perform this action

Nets

Unhighlight Attached Removes the highlighting from nets attached to the selected objects.

Configuration Options

With P-CAD Schematic, you can use various features and tools only after you set them up properly.

The topics in this section show you how to set up the following configuration options for P-CAD

Schematic.

Showing or Hiding DataTips

A Data Tip shows context-sensitive information about buses, pins, symbols, and wires. To show or
hide DataTips in your workspace, follow these steps:

1. Choose Options » Display to open the Options Display dialog.

2. Click the Miscellaneous tab.

Options Display

Colorz  Miscellansous I

¥ Display Park Gate Murber

—ERC Errars — Sheet Connector Crozz Referencing

" Show ™ Show Cross Referencing

" Hide Text Style: I[Default] 'I

Offzet
( & [0 Ol - 0. Omil
r— Curzor Style ~ Mizcellaneou
v

& drtow ™ Draft Mode ¥ Scroll Bars

¢ Small Crass I Display Default PinDes ¥ Show Data Tips

" Large Cross ¥ Display Open Ends ™ Thin Stroked Text

™ Digplay Overidden Erors ™ Drag by Outling

Defaults |

o]

Cancel |

3. Choose one of these options:

® To show DataTips, select the Show DataTips check box.

® To hide DataTips, clear the Show DataTips check box.

P-CAD Schematic User’s Guide
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The Large Cross cursor style and the View » Snap to Grid command do not support the
DataTips feature. Enabling the Large Cross cursor style clears the Show DataTips check box and
makes the feature unavailable. Enabling the View » Snap to Grid command disables the Show
DataTips feature.

4. Click OK to close the Options Display dialog.
When the DataTips feature is turned on, you can view a Data Tip by placing the mouse cursor over
an object in your design.

Selecting a Default File Viewer

In P-CAD Schematic, the default file viewer is used for viewing reports; log files, error reports, etc.
To select a file viewer, do the following:

1. Choose Options » Configure to open the Options Configure dialog.

— “Workspace Sige——————————————————— Title Sheets
&4 B FQ 0 E

s 9 o o o Edit Title Sheetsz... |
© User widthe |2ZDDD.DmiI

Height: |1 000, Orril

r— Orthogonal Modes MNet Increment ECOs
Y *
¥ 90/90 Line-Line Increment Yalie I_I— ECO Format
V¥ 4530 Line-Line € Was/lz Format

—AutoS ave - : Urite
[~ Enable sutoSave AutaSave Time [nterval [minubes): & i
I¥ | Furge Frevious Backips ISD e am

Mumber of Backup Files:

™ | Compress SutaSave Eies |3—  inch

[ Compress Binary Designs
¥ DDE Hoflirks

File Wiewer: Inotepad
Zoon Factar: |2.DD Autopan (% Dizplay]: |25
Ok I Cancel I

2. Type the program name in the File Viewer box. For example, type: Notepad

If the program you want to use as the default file viewer is in a directory that is not included in
your system's path statement, type the pathname in the File Viewer box.
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3. Click OK to close the Options Configure dialog.

Setting the Current Zoom Factor

The current zoom factor is a value that determines the apparent enlargement of objects when you
zoom in or zoom out on a design. To set the current zoom factor, follow these steps:

1. Choose Options » Configure to open the Options Configure dialog.

2. Enter avalue in the Zoom Factor box.

You must enter a zoom factor that is greater than 1.00 (i.e., 1.01 or greater).

3. Click OK to close the Options Configure dialog.

To learn how to zoom in and out on a design, see View Commands (page 251).

Setting the Autopan Percent Display

The autopan percent display controls the process of panning across your design. For example, an
autopan of 25% moves anything at the edge of the screen 25% closer to the center of the screen.

To set the autopan percent display, follow these steps from the Options Configure dialog:
1. Choose Options » Configure to open the Options Configure dialog.
2. Enter anumber in the Autopan% Display box.

3. Click OK to close the Options Configure dialog.

Enabling Orthogonal Modes

You can use orthogonal modes when you place horizontal and vertical segments for wires, buses
and lines. In P-CAD Schematic, the 90/90 and 45/90 modes are enabled by default. To learn more
about orthogonal modes, see Aligning Objects (page 87).

Specifying a Net Increment Value

A net increment value defines the step value for incrementing net names when you use CTRL/Drag
Copy and Edit » Copy Matrix commands. A value of 1 appears in the Net Increment Value box by
default. To learn more about the increment value, see Options Configure (page 292).

Choosing an ECO Format

You use the controls in the ECO Format frame to choose a format for ECO files. In P-CAD
Schematic, the ECO Format button is selected by default.

Enabling the AutoSave Feature

The AutoSave feature creates backup files of your current design at intervals you define. To enable
the AutoSave feature, follow these steps:

1. Choose Options » Configure to open the Options Configure dialog.
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2. Select the Enable AutoSave check box.

3. Notice that the Purge Previous Backups check box is selected by default. This option causes all
backups saved from the previous design session to be deleted when you begin a new design
session

4. To turn the AutoSave feature off, clear the Enable Auto Save check box.
5. Click OK to close the Options Configure dialog.

When enabled, AutoSave won’t be performed during auto-routing or if a tool is busy.

Compressing Binary Designs

Typically, compressed files take up less storage space. To automatically compress a binary file when
you save it, follow these steps:

1. Choose Options » Configure to open the Options Configure dialog.
2. Select the Compress Binary Designs check box.

3. Click OK to close the Options Configure dialog.

Enabling DDE Hotlinks

The DDE hotlinks feature gives you the ability to create a connection between two related design
files created in separate P-CAD programs. With this feature, you can explore the relationships
between designs when you run the following programs:

e  P-CAD Schematic and P-CAD PCB/Relay
e P-CAD Schematic and P-CAD PCB Viewer.

With DDE Hotlinks, you can update information in one design and the feature automatically
updates the same information in a related design. For example, you could apply the current
highlight color to a part in a Schematic design and the DDE Hotlinks feature updates the related
part in P-CAD PCB. Or, when you highlight a net in a PCB design, the DDE Hotlinks feature
highlights the corresponding net in a related Schematic design.

To enable this feature, choose Options » Configure and then select the DDE Hotlinks check box.

Using a Snappy Cursor

Choose View » Snap to Grid to turn the snappy cursor on and off. When a check mark precedes the
command, a snappy cursor moves from grid point to grid point. When the command is not
checked, a free-floating cursor moves freely between grid points.

A snappy cursor can create a predictable point of reference when you move and rotate objects or
measure distances. A free-floating cursor can enhance your ability to select items in the workspace,
such as when you want to select a line that does not run true along grid points.

The View » Snap to Grid command does not support the DataTips feature. When View » Snap to
Grid is a checked command, the DataTips feature is disabled by default.
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Your current View » Snap to Grid setting (on or off)is saved in the Sch. ini file when you quit the
program.

Schematic Sheets

A schematic design can be a single sheet or multi-sheet design. When you start P-CAD Schematic, a
new, untitled design window contains a single sheet. In this section, you'll find instructions that
show you how to perform the following tasks:

Adding a Sheet
To add a sheet to a design, do the following:
1. Choose Options » Sheets to open the Options Sheets dialog.

2. Type a name for the sheet in the Sheet Name box. For example, type: Sheet?2

When you add a sheet, you must give it a unique name.

3. Click Add. The new sheet name appears in the Sheets list.

When you add a sheet to a design, P-CAD Schematic automatically assigns the sheet a sequential
sheet number, which represents the order in which the sheet appears in the Sheets List.

Reordering Sheets
To reorder the sheets in a design, follow these steps:
1. Choose Options » Sheets to open the Options Sheets dialog.
2. Select the sheet you want to move from the Sheets list.
3. Click Move Up or Move Down.

When you move the sheet to a different position in the Sheets list, the sheet number adjusts
accordingly.

Defining the Current Sheet
To define the current sheet, follow these steps:
1. Choose Options » Sheets to open the Options Sheets dialog.
2. Select the sheet that you want to define as the current sheet from the Sheets list.

3. Click Current. The asterisk (*) moves to the sheet you selected, to indicate that it is now the
current sheet.

The current sheet is the sheet that is actively in view. As a shortcut, you can also define the current
sheet by selecting a sheet from the Sheets list in the status line. For details, see Status Line (page
11).
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Renaming a Sheet
To change a sheet name, follow these steps:

1.

2
3.
4

Choose Options » Sheets to open the Options Sheets dialog.
Select the sheet that you want rename from the Sheets list.
Type a new name for the sheet in the Sheet Name box.

Click Modify. The sheet name changes in the Sheets list.

Deleting a Sheet

To delete the current sheet, follow these steps:

1.
2.
3.

Choose Options » Sheets to open the Options Sheets dialog.
Select the sheet that you want to delete from the Sheets list.

Click Delete. The sheet name no longer appears in the Sheets list.

Tracking Nets Across Sheets

P-CAD Schematic includes a combination of features with which you can track nets between sheets
of the design. To print a net tracked between the sheets in a schematic design, follow these steps:

1.
2.

o v kW

N

9.

Choose Edit » Nets to open the Edit Nets dialog.

Select the desired net in the Net Names box. The sheets on which the net appears are
automatically selected in the Sheets box.

Click Highlight to highlight the selected net.
Click Print Sheets to open the File Print dialog.
In the File Print dialog, click Print Options to open the Print Options dialog.

Select the Print Highlighted Wires/Buses as Haloed check box. This option distinguishes these
highlighted nets in your print output.

Click OK to return to the File Print dialog.

Select the Tile Sheets check box to consolidate all of the net's sheets onto a single printed
page.

To view the tiled sheets of the tracked nets on the screen, click Print Preview.

10. To send the tiled sheets of the tracked nets directly to the printer, click Generate Output.

20
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Opening Design Files

You can open files that have been saved as Schematic Files (* . sch), Tango Series Il ASCII Files
(*.s01), and P- CAD CFG Files (* . c£g). As a shortcut for opening files with the File » Open
command, you can also use one of the following methods:

e Useadrag-and-drop operation to open a Schematic File (* . sch). To do so, drag a file from the
Windows™ Explorer or File Manager and drop it on the P-CAD Schematic window.

e Toopen arecently used file, click one the file names that appear below the Exit command in
the File menu.

When you open files that were created in the Schematic Version 3.05 or earlier, P-CAD Schematic
merges any global and local attributes in the file.

Opening Schematic Files (*.sch)
In P-CAD Schematic, design files saved in the Binary or ASCII format are given the * . sch file name
extension by default. To open a *. sch file, follow these steps:
1. Choose File » Open to display the Open dialog.
Select Schematic Files (*.sch) from the Files of Type list.

2
3. Select the file that you want to open.
4

Click Open. Schematic opens the . sch file. As the file loads, several messages appear to
indicate the systems progress.

If an error or warning condition occurs when you open a file, P-CAD Schematic creates a log file
<Design-name.log. A message box also prompts you to view this file. When you click OK, the log
file appears in the Notepad by default. For details about possible error or warning conditions, see
Appendix C, P-CAD System Messages.

Opening Multisheet Designs

If you're opening a Design. cfg file, Schematic translates all the PDIF files into a single multi-sheet
design. Schematic also preserves the name of the * . c£fg file you loaded. In the design, each sheet
has its own window. To switch between sheet windows, select the desired sheet from the Sheet
Display combo box on the status line.

Opening a Tango Schematic Series Il File

The File » Open command can read schematics in Tango Series 1l ASCII format. In Tango Series I,
each sheet in a design is saved as a separate file. When you open the first sheet file in a Series Il
design, a dialog appears asking you if you want all subsequent sheets in the Series Il design
converted into a single design file.
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Before loading a Tango Series Il file, you must do the following:

1. Create a corresponding archived library containing all of the symbols found in your P-CAD
Schematic designs.

2. Translate the archived Tango Series Il library into a component/symbol library by choosing the
Library » Translate command in P-CAD 2002 Library Executive.

Some cleanup may be necessary due to design complexity and interpretation differences due to
ambiguous design practices.

Opening an ASCII File

P-CAD Schematic supports the import and export of ASCII files, which contain complete design
information. This is useful to archive and restore designs in a readable format.

After a file is saved in ASCII format, other utilities may be used to perform these alterations:
e Translation of design data from P-CAD Schematic to other design tools, and vice versa.
e Automated modification of schematic designs with custom designs.

e Interactive manual user modification of design data with text editing tools.

Errors and warnings generated while opening an ASCII file are written to a file named <design-
name . log, which automatically appears in the Notepad.

22 P-CAD Schematic User’s Guide



CHAPTER 4

Schematic Design Tutorials

This chapter contains the following five tutorials that will take you through a Schematic design
session from setup to printing:

e Setting up a Schematic Design

e  Working with Schematic Objects

e Verifying a Schematic Design

¢ Generating Schematic Reports and Netlists

e  Printing a Schematic Design.

Tutorial 1 - Setting Up a Schematic Design

P-CAD Schematic provides you with a number of workspace options. This tutorial will show you
how to configure various options for the P-CAD Schematic workspace, such as workspace size, title
sheets, display options, measurements and grids. This tutorial uses some demonstration files that
are supplied with P-CAD.

For more information about the topics in this tutorial, press F1 for online Help, or refer to the
relevant chapters in this User’s Guide.

Setting the Workspace Size

The workspace is the logical design area within the P-CAD Schematic window. To choose a size for
the workspace:

1. Start P-CAD Schematic. An empty workspace named Untitledl is displayed.

2. Choose Options » Configure to open the Options Configure dialog.
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Title Sheet:
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3. Inthe Workspace Size frame, choose A.

Tutorial 1 - Setting Up a Schematic Design

The A-size workspace is the smallest of the predefined sheet sizes. For the design in this
tutorial, an A-size drawing is adequate. However, if this becomes too small, open the Options
Configure dialog and choose another size. You can switch to a smaller sheet at any time, as
long as all of the objects in your schematic fit within the area.

4. Click OK to close the Options Configure dialog.

Setting Up a Title Sheet

A title sheet can consist of a design border, zones and a title block. We will set up an A-sized global
title sheet for all the sheets you will create within a design session. You can also select different title
sheets for different sheets in a design by choosing the Custom sheet option. This option will
override the global default title sheet for each selected sheet.

Standard title sheets (filename.tt1l) are supplied with P-CAD Schematic in the Titles folder of
your P-CAD installation directory. The title blocks supplied can only be changed, e.g. if you want
another text size or font, by modifying the original . tt1 file. You may wish to create your own title
sheets later by modifying one of these files and saving it as a new . tt1 file.

For more information about title sheets, refer to Options Commands, (page 287).

24
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To set a global title sheet that will be automatically applied to all new sheets in your design:

1. Open the Options Sheets dialog using one of the following methods:

Choose Options » Configure to open the Options Configure dialog. In the Title Sheets
frame, click Edit Title Sheets.

® Choose Options » Sheets. Then, click the Titles tab.

e Choose DocTool » Titles.

Options Sheets

Sheets Tities!
Global 1 Gkl €1 Gustor
et -~ Border
Ral o
Height:  [7500.0mi -
% [500.0mil
MWiclth: 10000 0mil
I~ DisplayBorder ¥ Size to Warkspace 3 |t
—Zol
Horizontal Vertical
& Alpha & Ascanding  Alpha & Ascending
 NMumeric  Descending & Numeric ¢ Descending.
#of Zones 1 #of Zones 1
I~ Annatate Zone [nformation TextStyle: |(Default) -
[~ Title Black
Lower-Right Offset——
File Name: {no title black)
- [oomil
Select Bemave Y. [00mil
Field Set | (Defaulf) ¥ el et Fields.

Modify

Clase

2. Select Global from the Sheets list box.

3. Select Display Border. Notice that the border dimensions have automatically adjusted to allow
500mil (.5 inch) between the edge of your workspace and the edge of the border.

Set up the zones that display in the border as reference marks. Type 4 in both # of Zones boxes

to create four zones in both horizontal and vertical directions and select Annotate Zone
Information.

5. Now we can select a title block that has been supplied with P-CAD with text fields already
inserted for your design information. Click on Select in the Title Block frame to choose the
filename of an existing title block. The Open Title Block dialog displays.
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Open Title Block [2]x]

Lookin: |3 P-CAD 2001 Rl N=

Dihx
Demo
Likb
tdacro
Shortcut
Titles
Tutarial
LUtils
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6. Navigate to the P-CAD Titles directory. Select ADT AB. tt1 and click Open to return to the
Options Sheets dialog. The file name ADT_AB. tt1 appears in the Title Block frame.

7. Within the title block we selected in the step above, there are design information fields that
display the values you enter in their appropriate place. When corresponding design
information has been entered for a field, a field result appears in place of the field code, e.g.
Schematic Design 1 replaces {Title}. To change the field codes into relevant design information
in the title block, click Fields to display the Design Info dialog.

General Fields Attributes Motes Revisions Stalistics
Field Set: I[Default] j Field Sets.

Name [ Walue
Approved By

Author
Checked By
Company Mams
Date

Drawing Number
Dravin By
Engineer
Revision

Time

Add | Properties... I Delete |

Close

8. Selectafield name you wish to include in the title block, e.g. Title, click on Properties and
enter the value in the Field Properties dialog, e.g. Schematic Design 1, and click OK.
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10.

11.
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Chapter 4: Schematic Design Tutorials

Repeat the step above for all required fields, e.g. Drawing Number, Revision and Drawn By,
and click on Close to complete and return to the Options Sheets dialog.

Click Modify to apply the changes and then Close. If you return to the Options Configure
dialog, click OK to close this dialog. The title sheet, border, and title block, with the design
information entered, now appear in the workspace, as shown below.
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You can change the design information at any time by choosing File » Design Info and clicking

the Fields tab to display the Fields Properties dialog.

Now we have set up our title sheet, let’s save the design file by choosing File » Save. In the Save
As dialog that appears, name your schematic Designl.sch and save it in the folder of your

choice.

If the last saved title block is displaying when opening a new file and you do not wish to use it,
remove the title block file from the Title tab of the Options Sheets dialog by clicking Remove,
then Modify and Close. Close all open design files until a blank untitled workspace is left, exit
P-CAD and then restart P-CAD Schematic before choosing File » New.
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Next we will set up the other workspace options that will be saved with this file.

Choosing a Unit Measurement Scale

In P-CAD Schematic, you can display units in mils, mm, or inches. To choose a unit measurement
scale:

1. Choose Options » Configure to open the Options Configure dialog.

2. Inthe Units frame, choose mm or inch. Notice that the Width and Height values in the
Workspace Size frame change as P-CAD Schematic’s 32-bit database converts all data to the
measurement scale you choose.

3. Choose mil in the Units frame and click OK to close the Options Configure dialog.

Defining Color Preferences
You can define a background color, distinguishing colors for different objects and more using the
options in the Options Display dialog.
1. Choose Options » Display to open the Options Display dialog and click the Colors tab.
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i~ dunction Size
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- Display Colors
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Tite ]
-~ Bus Connetion Mode

‘Wire Attr (]
s EHEN

Part

Bus

dunction

Pin

Line

Palygan

Text

I 1 R I I

OpenEnd

oK. Cancel
2. Click a button in the Item Colors or Display Colors frame to open a color

palette.

3. Click the color swatch in the palette that you want displayed and you are
returned to the Options Display dialog. The color you chose displays next to
the Item or Display button.

4. From this Colors tab you can also change the junction size and bus connection
mode. For this tutorial, we will use the default settings, so click Defaults and leave the Options
Display dialog open.
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Setting Up Miscellaneous Display Options

To set up miscellaneous display options, follow these steps from the Options Display dialog.

1. Click the Miscellaneous tab.

Colors M\scellaneuusl
~ERCEnors ~Sheet Connector Cross Referencing
" Show ™ Show Cross Referencing
£ Hide K

Text Style: [[Deiu) [~
@ No Changs

Off
|7 % 0.0l X J0.0mil

i~ Cursor

& frrow I Draft Mode ¥ Scroll Bars
€ Small Cross I Display Default FinDes ¥ Show Data Tips
O Lange Cross ¥ Display Open Ends I Thin Stroked Test

I Display Dverridden Eviors [ Drag by Oulline
¥ Display Part Giate Number

OK Cancel

2. Select the following check boxes in the Miscellaneous frame:

¢ Display Default PinDes

¢ Display Open Ends

* Display Part Gate Number

* Scroll Bars

* Show Data Tips.
3. To show the ERC error indicators in your design, select Show in the ERC Errors frame.
4. Choose Arrow in the Cursor Style frame and click OK to close the dialog.

Adding a Sheet

A design will always have one sheet open. You can add additional sheets at any time during a
design session. To add a sheet to a design:

1. Choose Options » Sheets to open the Options Sheets dialog and click on the Sheets tab.
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Options Sheets
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2. Type sheet2 in the Sheet Name box and click Add. Sheet2 appears in the Sheets list box.

3. Select Sheetl in the Sheets list box. If an asterisk (*) does not appear next to Sheet1, click
Current to define Sheet1 as the current sheet.

4. Click Close to exit the dialog. Notice that Sheet2 has been added to the list box on the status
line at the bottom of the screen.

5. You can switch between sheets easily by selecting the required sheet name from the Sheet list
box on the status line, or clicking on the empty box next to it to display the Options Sheets
dialog and selecting the current sheet, or using the up and down arrows to scroll through the
sheet list.

[sheer I I
Setting Up the Grid Spacing

You can set up a new grid spacing at any time during a design session. To add some new grids to
your design, such as a 50 mil and a 25 mil spacing:

1. Choose Options » Grids to open the Options Grids dialog.
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Type 50 in the Grid Spacing box and click Add. 50.0 is selected in the Grids list box.

Select Visible and Dotted in the Visible Grid Style frame. Select Absolute in the Mode frame
and click OK to close the dialog. A dotted 50.0 mil grid appears in the workspace.

Another way to change the grid is to type the new grid spacing into the Grid Select list box on
the status line. Type 25 and press ENTER to add the 25.0 grid spacing to the list. The 25.0 mil
grid appears in the workspace.

To switch between the grid spacings you just created, select 50.0 from the Grid Select list box
on the status line to switch to the 50.0 mil grid.

Choose File » Save to save the settings you have chosen during this tutorial.

Zooming In and Out
You can use a number of commands to zoom in and zoom out on the schematic workspace.

1.

3.
4.

Rest the mouse pointer over the area you wish to view. Press the + key to zoom in on your
design. To zoom out, press the - key.

Create a zoom window by choosing View » Zoom Window or clicking in the command
toolbar. Draw a bounding outline around the region of the design you want to zoom in on.
P-CAD Schematic zooms in on the region you select.

Choose View » Extent to view the extent of your design, that is, any objects placed.

Choose View » All to view the entire workspace, including the title border.

This concludes Tutorial 1. Please refer to Tutorial 2 to investigate working with Schematic objects.
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Tutorial 2 - Working with Schematic Objects

In this tutorial ‘Working with Schematic Objects’, we will explore how to place the objects that
make up a schematic design, such as parts, wires, buses and ports. Off sheet connectors are also
investigated to show you how to place and connect parts and nets across sheets. Once we have
practiced some of the placement commands, we’ll look at the various ways of selecting placed
objects and modifying their properties and finish with some useful commands for working with
nets and attributes.

For more information about the topics in this tutorial, press F1 for online Help, or refer to the
relevant chapter in this User’s Guide.

Object Placement

Placing Parts and Components

This section shows you how to place parts in your schematic design. A component contains logical
and electrical data and can have one or more parts. A symbol shows a graphical representation only
of the component and is used to display a part in a schematic design.

Opening a Library

A P-CAD library contains component and symbol information. Before you can place components or
symbols in a schematic design, you must open the libraries that contain the parts you want to use.
To set up a library to use:

1. Open Designl.sch created in tutorial 1, or create a new schematic design file by choosing
File » New.

2. Choose Library » Setup to open the Library Setup dialog.
3. Click Add to open the Library File Listing dialog.

Library File Listing [21x]
Laok in |aDemD | gl

[#Demo.lib
] Macifaxd lib

File name: I Open I
Files oftype:  [Library File (*Jib) | Cancel

4. Select Demo.11ib, located in the Demo folder in your P-CAD installation directory.

5. Click Open. The system path to the selected file appears next to the Path label and the name of
the selected library appears in the Open Libraries list.
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Library Setup

Path:  CAPROGRAM FILESYP-CAD 20014 DEMO

COpen Libraries
DEMO.LIB Delete |
fifmee Wi
fil e [ Ew
[0]8 | Cancel |
KN — 0

6. Click OK to close the Library Setup dialog.

You can also use a simple drag-and-drop operation to open a library file in P-CAD Schematic. To do
this, open the File Manager or Windows Explorer. Navigate to the folder that contains the file you
want to open. Then, select the file, drag it to the P-CAD Schematic window, and release the mouse
button to open the library.

Placing Parts
Now that the appropriate library is open, you can start placing parts.

1. Open the Place Part dialog using one of the following methods:
® Choose Place » Part.

* Click in the placement toolbar.

The following figure shows you the collapsed view of the Place Part dialog.

Place Part

Component Name

Alternate

& MNormal

£ Deturgan

CHEES

Mum Parts: 1

Part Num: |1

74154

74273 =l Cancel |
RefDes I— Browse >> |

Value: Query... |
Library: | DEMO.LIB - Library Setup... |

P-CAD Schematic User’s Guide 33



Chapter 4: Schematic Design Tutorials Tutorial 2 - Working with Schematic Objects

34

Click Browse>> to expand the Place Part dialog to display the symbol associated with the
selected component.

Select 74LS5244 in the Component Name list box. As shown in the following figure, the number
2 appears next to the Num Parts label, to indicate that the component package contains two
parts.

Component Name

Altemate

| nomal iRefDes}
+ 1 Defargan
 IEEE 0—
74L5245

7ILE373 Mum Parts: 2 o— 8
7400

o—| —=o
7404 PartMum: |1

7408

7408 o | I—=

7432

74154

74273 =l Cancel gType}
—

Retoes (NEZERE h——

Walue: Query. TPOPTER_7_MN

Pattern Mame:

Librany:  |DEMO.LIE - Library Setup DIP20

Click OK to close the Place Part dialog. In the P-CAD Schematic workspace, a ghosted outline
of the first part in the 74LS244 component package appears.

To place the first part of the 74L5244 component package:

®*  Move the mouse pointer to drag the ghosted outline of the part to the left of the
workspace center.

* Asyou drag the component across the workspace, the information box on the status line
indicates that you will be placing the first part of the component package, RefDes UT:A.

® Click the workspace to place the part. Notice that the information box now indicates that
you will be placing RefDes U1:B, which is the second part of the component package.

A RefDes distinguishes each part in a component package and generally contains a prefix and a
suffix.

The prefix typically contains a letter and number. For example, integrated circuits start with the
letter U (e.g. U1), resistors (R1), capacitors (C1), connectors (J1), switches (SW1) and so on.

The suffix indicates that the part is a member of the component package. For example, the
74LS244 package contains two parts: UT:A and U1:B. The A indicates that the part is the first
member of the U1 component package, and B indicates that it is the second part of the U1

package.

To place the second part of the 74L5244 component package (U1:B), move the cursor to the
right of UT:A. While you are positioning a part you can increase or decrease the numbering of
the next part or RefDes using the following shortcut keys:
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10.
11.
12.

® To change the displayed part number to the next available value, press the P key. To select
the next available reference designator, press D.

® To return the RefDes to U1:B, press SHIFT+P until you return to the previous part number.
Press SHIFT+D to select the previous available reference designator. Pressing these keys
decrements the RefDes.

Click the workspace to place U1:B in your design.

Right-click to quit placing the 74L5244 component package.

Notice that the Place Part button in the placement toolbar remains indented. This indicates
that you are in placement mode. If you click the workspace, the Place Part dialog would appear
so you could place another component type. Cancel out of part placement mode by selecting
another tool.

Choose the Select tool using one of the following methods:

® Press S or choose Edit » Select.

e (Click in the command toolbar.

Select part UT:A in the schematic workspace again.

Hold down the CTRL key and drag the ghosted outline of the part so it is just above UT:A.

Release the mouse button to place a copy of the part. Notice that part is labeled U2:A,
indicating it is the first part (A) of a new component package (U2).

Sheet 1 of your schematic design should now resemble the following illustration.

At VIR g
(18 o

A3 vapld g
A4 ¥412 a

L

U1
-
H
i

A4 ¥412 a [EENLYA V] v

7418244 Sl 7418244

Switching Between Sheets to Place Parts

This section shows you how to switch from Sheet1 to Sheet2, so you can place a part on Sheet2.
Later in this tutorial we will wire these parts together and place sheet connectors.

1.

Select Sheet2 from the Select Sheet list box in the status line.
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10.

11.

Open the Place Part dialog using one of the following methods:
® Choose Place » Part.
U Click in the placement toolbar.

Select 74154 from the Component list box. Notice that this component package has only one
part.

Click OK to close the Place Part dialog. Notice that the information box on the status line
indicates that you will be placing RefDes U3.

Place the part on the left side of Sheet2 by clicking the workspace.

Right-click to quit placing the 74154 component package.

Notice that the Place Part button in the placement toolbar remains indented. This indicates that
the placement tool is active. If you clicked the workspace, the Place Part dialog would appear
so you could select another component to place.

Select Sheet1 from the Select Sheet list box on the status line.
Click the workspace to open the Place Part dialog.
Select the 74LS138 component from the Component list box.

Click OK to close the Place Part dialog. Notice that the information box on the status line
indicates that you will be placing RefDes U4.

Place the U4 part to the right of U1:B by clicking the workspace.

Sheet1 of your schematic design should now resemble the following illustration.

U2iA
—aG
1 vill18 o
2 - vallf .
v3l 14 g
T vilZ e
JALSD44 . L. Ll .
R, o .. U4
UTA 0 UtiB ! T s vopls a
— o Wl g_ia V1:)%a
—af ——at —=C v2pg5—a
Yip—<—a
PRURRYY Bl 1 las Vvile oL .. vabll o
o[ 1B g 3 vl Z o B Im vsh1E o
] - B [ =—24oiCon vapd .
4 vl 12 o 7 |ad Va3 o >olCog Vil .
7415244 7415244 7415138

Placing Wires

This section shows you how to place wires in your schematic design. You will place wires in your
design to connect the parts you have just placed as shown below.
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1. Select the Place Wire tool using one of the following methods:
® Choose Place » Wire.
* Click in the placement toolbar.

2. Hold down the left mouse button on U1:B pin 9 and drag the mouse pointer towards U4 pin 1.
Click where you want to place vertices (corners).

3. While placing a wire, try selecting other orthogonal modes by pressing the O key. Also you can
flip the wire by pressing the F key.

4. Release the mouse button when you reach U4 pin 1 to place the wire. Notice that the
information box on the status line indicates that you have placed NET00000.

After you place a wire, the Place Wire button in the placement toolbar remains indented. This
indicates that the wire placement tool is active. If you click the workspace, you would place
another NET00000 wire segment.

5. Right-click or press ESC to stop placing wire segments for NET00000. The information box on
the status line indicates that you will be placing NET00001.

6. Connect U1:B pin 7 with U4 pin 2. Then, right-click to stop placing NET00001. By default, P-CAD
Schematic places wires with a 10.0 mil width.

Changing the Current Wire Width

The current wire width is the active width setting that is used when you place wires in a design. It is

set for display purposes only. In P-CAD Schematic, the wire width is set to Thin (10.0 mil) by default.
To change this setting:

1. Choose Options » Current Wire to open the Options Current Wire dialog.
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Options Current Wire

Width————————
" Thick

¢~ Thin
& User

12.0mil
oK I Cancel |

2. Choose the User option button and type 12.0mil in the text box and click OK.

3. Connect UT:A pin 12 with U4 pin 3, as shown in the following figure. Then, right-click to stop
placing NET00002. Sheet1 of your schematic design should now resemble the following

illustration.
U2:A
=143
24 - viHE
6182 Y2,
—8ls  vaHi
—8he vaH2 o
74LS244
U4
UT:A u1:B 1, voblf o
idz 9= e viprs
o—1da 1943 no]z—a
2 is 11 9 3P4 2
2 o vi8 e a2 4 vaplla
—2tlo  y[HE o =130 v a1 vsple o
a—gu viHE—e B}—?A}. Ylg—ﬂ B—gcng vao?—a
8 he o va =17 fe - vald o =g yl—e
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If you place a wire segment in the incorrect position, choose Edit » Select and then choose Edit »
Undo. Then restart the wire placement tool by choosing Place » Wire. You can also add a new
vertex to a single wire by selecting it, right-clicking and choosing Add Vertex from the menu.

Placing an Open-ended Wire

With P-CAD Schematic, you can place a wire in a schematic design without starting the wire at a
pin. To place an open-ended wire:

1. Choose Place » Wire or click |Z%| in the placement toolbar. ut:A
=
2. Click and hold down the left mouse button at the left side of the 7 :1 wls
schematic workspace. Then, drag the pointer to UT:A pin 1 and release a—‘gﬁ Y2[ie
the mouse button to place the wire. A square appears on the open end =B vaf12
of the wire, as shown. 7415244

If a square does not appear on the open end of the wire, you must turn on the Display Open
Ends feature found in the Miscellaneous tab of the Options Display dialog.
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Press S as a shortcut for choosing Edit » Select.

Select the wire you just placed. Then, right-click and choose Properties from the shortcut
menu to open the Wire Properties dialog.

Select the Display check box.

At this time, you could rename the wire using the options in the Net tab of the Wire Properties
dialog. For this tutorial, leave the default name that appears in this field.

Click OK to close the Wire Properties dialog. Use the zoom in

command (+) to see the net name on the wire. JTA
NET@0002 14

Press the SHIFT key and select the net name that appears above -3 PR R T

the wire. When the selection box appears, release the SHIFT key e 3 N v

and drag the net name to the left. Then, release the mouse o sla Bz

button to place the net name in its new position, as shown. 741.S244

Naming Nets by Placing Power Parts

Power parts have an automatic net naming feature. When you place a power part in a schematic
design and attach it to a net, the net name changes to the name defined by the power part. To
automatically name a net by placing a power part in your design:

1. Open the Place Part dialog by choosing Place » Part or click | £ in the placement toolbar.
2. Select GND from the Components list box and click OK to close
the Place Part dialog. Ut:A
3. Click the open end of the wire to place the GND part. The open [ —
end symbol disappears, to indicate that the connection is = D%ﬁ; gﬁ
lete. o 6] 14—
complete 8l Whz
As shown, the net name of the wire changes to GND because the 741S244

GND component is a power part.

Automatic Junction Placement

When you connect a wire to another wire, P-CAD Schematic automatically places a junction at the
connection point. To see how P-CAD adds junctions:

1.
2.

Rest the mouse pointer on the ground wire you have just placed.

Choose Place » Wire and draw a connection to U1:B pin 19.

Notice that a junction is automatically placed and the new wire is added to the ground net.
Junction size can be changed by choosing Options » Display.

Connect U4 pin 15 with U2:A pin 1. Draw the connection as shown in the following figure, so
you can later see how to move multiple items.
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4. Choose File » Save.

Placing Buses

To place a data bus in your schematic design:

1. Select the bus placement tool by using one of the following methods:
® Choose Place » Bus.
* Click in the placement toolbar.

2. Hold down the mouse button and drag the pointer across the workspace to draw a horizontal
bus below the parts you've placed in your design.

3. Right-click to end bus placement.

Connecting Wires to a Bus
To connect wires to the bus just placed:

1. Choose Place » Wire or click in the placement toolbar.
2. Place three wires to connect the bus to the following pins: UT:A pin 2, UT:A pin4 and U1:B pin 11.

You can start or end the wires anywhere along the bus. Sheet 1 of your design should now
resemble the following diagram.
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Placing Ports

Ports identify unconnected subnets of a single net and give you the ability to explicitly identify
subnets on one or more sheets. Placing ports in a design also prevents unintentional net merges.
To place a port:

1. Open the Place Port dialog using one of the following
methods: Nethioms: (I |
™ Increment Port Mame:
L4 Choose Place » Port. ~Pin Count Fin Length Pin Orientation—
& One Pin  Short & Horizontal
e Click EI in the placement toolbar. ik || @R £ Vertcal
. . . . —Part Shay
2. Click in the workspace and the Place Port dialog displays. <t
=] [=] [=
3. Type IN1 in the Net Names box and clear the Increment Port
Name check box. ‘ =~ | ‘ I | {Hne) |

4. Click = in the Port Shape frame. Ports with two

connections are placed in-line and those with only one
connection are attached to the left, right, above or below the E lN 1
wire. Click OK to close the dialog.

5. Hold down the left mouse button and drag the port to the wire
connecting UT:A pin 2. Release the mouse button to place it.

If you need to rotate the port during placement, press R. To flip the port, press F. |

6. Place another port on the wire connecting U1:B pin 11 with the bus by clicking the desired
location.

7. Choose another command, e.g. S for Edit » Select, to quit port placement mode.
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Placing Ports to Continue a Net on Another Sheet

To create global nets that continue from one sheet to another, you need to create a port through
which the wires of the net will pass to the next sheet. You can also then add annotated sheet
connectors that show the connecting sheet’s name and the zone location.

First of all, we’ll create the port for a net we will name OUT1 that goes from Sheet1 to Sheet2.

1
2
3.
4
5

Choose Place » Port or click @ in the placement toolbar to open the Place Port dialog.

Click =~ in the Port Shape frame and select Two-pin in the Pin Count frame.

Choose Horizontal in the Pin Orientation frame and click OK.

Click U4 pin 7 to place the port and press S for Edit » Select to end port placement.

Double-click on the port you just placed to open the Port Properties dialog and click the Net

tab.
Port MNet

et Narme: |OUT1| j
MNodes: Sheets
u1-2 Sheetl
u1-1 PFin Caunt: g
u4-7

| Gtz

et Attrs
oK I Cancel |

Rename the net by typing OUT1 in the Net Name box and click OK. The

new net name appears inside the port symbol.

Hold down the left mouse button and drag the ghosted outline of the
port away from the pin. Then, release the mouse button to place the
port. Notice a wire is automatically added to fill the gap, as shown.

74L5138

Connecting a Net to a Part on Another Sheet Using a Port

Now we will place a port to connect the continued net OUT1 on Sheet2 to component U3. You
could switch to Sheet2 by selecting this sheet from the Sheets list box on the status line.

Alternatively, you can jump to Sheet2.
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Parts.

PRI Properties

Ut:a

B

U2A Highlight

U

U4 Unhighlight
Highlight Attached Nets
Unhighlight Attached Nets

dump

SetAll
Clear All

Close

1. Press S as a shortcut for choosing Edit » Select and then choose Edit » Parts to open the Edit
Part dialog.

2. Select U3 in the Parts list and click Jump. The mouse pointer rests on the reference point for
U3 on Sheet2.

3. Choose Place » Port or click @ in the placement toolbar. Click in the workspace to open the
Place Port dialog. Then, define the characteristics of the port using the following specifications:

* Type OUT1 in the Net Name box.
® Click = in the Port Shape frame and select Two-pin in the Pin Count frame.
® Choose Horizontal in the Pin Orientation frame and click OK.

4. Place the port at U3 pin 23.

5. Press S as a shortcut for choosing Edit » Select and select and drag the port to the left, away
from the pin. Sheet2 of your schematic design should now look like this.

U3

=—=CG2

VOIH DLW = O

Let’s quickly check that net OUT1 does connect across the sheets. To do this:
1. Choose Edit » Parts to open the Edit Parts dialog.

2. Select U3 from the Parts list box.
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3.

Tutorial 2 - Working with Schematic Objects

Click Highlight Attached Nets and click Close to exit the dialog. Notice the current highlight
color is applied to OUT1 on both Sheet1 and Sheet2.

Using Annotated Sheet Connector Symbols

You can place an annotated sheet connector to indicate that the net continues on another sheet.
Annotated sheet connectors show the connecting sheet’s name and zone location using P-CAD
Schematic’s zone intelligence, so you must have a sheet border with zones displayed for this
feature to work. Also Show Cross Referencing must be selected in the Miscellaneous tab of the
Options Display dialog.

For information about using sheet borders with zones references, refer to P-CAD Schematic
Tutorial 1 - Setting up a Schematic Design.

First we must place in and out sheet connector symbols that are supplied in Demo. 1ib.

1.

Go to Sheet1 and zoom in around the port named OUT1. Set your grid spacing to 25mil at this
stage for accurate placement.

Choose Place » Part or click [£] in the placement toolbar to open the Place Part dialog.

Select SHEETOUT —— from the Component Name list box and place it on the spare pin at
the end of the port OUT1 connected to part U4.

Press S as a shortcut for choosing Edit » Select to exit out of part placement mode.

Now go to Sheet2 and place a part named SHEETIN >—— on the spare pin of the port named
OUT1 connected to part U3.

To display the annotated sheet connectors:

1.
2.

Choose Options » Display and click the Miscellaneous tab of the Options Display dialog.

Select the Show Cross Referencing check box in the Sheet Connector Cross Referencing frame
and click OK. The sheet connectors display in the workspace, e.g. fom) Sheef2[M]\\ pi b eans
this net continues on Sheet2 at zone location A, 2. On Sheet2, the sheet connector will display

the cross reference back to Sheet1, e.g. >—sam(03l,

When you display cross references, all sheet connectors on all sheets are annotated. If a net’s
location is moved or if a sheet connector is added or deleted from the net, the sheet connector
cross references for all sheet connectors associated with that net are automatically updated.

You can use these annotated sheet connectors to jump to its cross reference on another sheet
by double-clicking on the SHEETIN or SHEETOUT part and clicking on the Sheet Connector tab
in the Parts Properties dialog.
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Part Properties

Symbol Symbol Fing LComponent Component Fins Attributes

NetMame:  OUTI
Shest/Zane:  Shest1[D4]

Cross Referenced Sheet Connectors:

Jump

3. Select the Cross Referenced Sheet Connector for the sheet you wish to go to and click on

Jump. You are taken to the selected sheet and the cursor displays on the cross-referenced
sheet connector.

Placing Text
To place text in your schematic design:
1. Choose Place » Text or click EI in the placement toolbar. A positioning cursor >{ appears.

2. Click on the workspace where you want the text to be positioned and the Place Text dialog
displays. Click on More» to expand the dialog, if necessary.

Place Text =l 3
Type vour text here and click Place. ;I
[ -|

Cancel | << Lgssl
Location————— ~Justification 5 =
N re ’7(-. ~ (-..—‘ " Flip Raotation: | 0.0deg

= - . . Text Styles
i |1?DDD ‘ol el & I[Default] j Text Styles...

3. Type in the text and choose a predefined style from the Text Style list.

4. Click Place to display the text on the schematic design.

5. Press S as a shortcut for choosing Edit » Select to exit out of text placement mode.
For information about creating new text styles, refer to Options Text Style, (page 314).

Now we have placed a few objects, we will look at the various ways of selecting them.
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Selecting Objects

This section of the tutorial shows you how to select single and multiple objects. We’ll be practising
on the parts and wires that you have placed earlier in this tutorial.

If the Show DataTips feature is enabled in the Miscellaneous tab of Options » Display, a Data Tip
appears when you move the cursor over an object in your design. Data Tips show context-sensitive
information about design objects and can assist you in selecting the appropriate object.

Selecting Single Objects
To select a single object:

1. Press the + (plus) key to zoom in on your workspace. This makes viewing objects easier.

2. Press S or click the Select button il on the command toolbar as a shortcut for choosing Edit »
Select.

3. Click an object to select it. The object will display in the selection color (set in Options »
Display) with a bounding box around it.

4. To deselect the object, click in a blank space in your workspace to cancel the selection.
Selecting Multiple Objects
To select multiple objects:

1. Select a part. Hold down the CTRL key and select another part (Ctrl+Click). Notice that both
parts are selected and the bounding box includes all selected parts.

2. Click a blank space to cancel the selection of the parts.

Subselecting Objects

You can select objects that make up a part or component. For example, you can select a pin that
belongs to a component. To subselect an object:

1. Place a component in the workspace using the Place » Component command.

2. Press S or click the Select button on the command toolbar as a shortcut for choosing Edit »
Select.

3. Hold down the SHIFT key and click on a pin that belongs to the component. Notice that only
the pin is selected.

4. Now, you can perform actions on the pin. For example, you can right-click the pin and choose
Properties from the shortcut menu to query the pin.

Block Selecting Objects
To select a group of objects, you can perform a block select. To block select:

1. Hold down the mouse button and drag the cursor across your workspace to draw a bounding
outline around two or three parts.
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2. Release the mouse button to select the parts.

3. Deselect the parts by clicking in a blank area of the workspace.

Block Selecting Wires

To change your block selection criteria to select all the wires in your design so we can display their
net names:

1. Choose Options » Block Selection to open the Options Block Selection dialog.

Options Block Selection

v fic

¥ Attribute

I¥ Bus Select Mode

g Bus Connections & Inside Block

v ERC Errors

E . .

¥ Field Outzide Block

¥ Junctions ™ Tauching Block

Iv Line Line...

[ Part [% Eart

[# | Fin P

¥ Polygon

IV Part Bart..

IV Ref Paint

I Table

IV Texst M=

¥ wire e i |
Clear &l

Cancel |

2. Click Clear All to clear the default selection of all items. All of the item check boxes will
become blank and the item buttons become shaded.

Click the Wire check box until a solid check mark appears.
4. Choose Outside Block in the Select Mode frame and click OK.

5. Draw a bounding outline in an empty area of the workspace. Release the mouse button to
select all of the wires in your design.

6. Right-click and choose Properties from the shortcut menu to open the Wire Properties dialog
and click the Wire tab.

7. Click the Display check box until a solid check mark appears.
At this point, your design should look like the following diagram:
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8. Click OK to close the dialog. Notice that net names now appear on all wires.

Block Selecting Using a Selection Mask

You can define block selection criteria to specify which particular objects are selected when you
perform a block select. This time, we will block select only the 74L5244 components, we placed
earlier by using their Type to define the selection criteria.

1. Choose Options » Block Selection. The Block Selection dialog appears. The enable/check

boxes have three states: checked (included); blank (excluded) or shaded (masked with
additional selection criteria).

2. Click the Clear All button to clear the default selection of all items.

3. Click the Parts check box until a shaded check mark appears. When the Parts button becomes

available, click Parts. The Part Selection Mask dialog appears.
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Pant Selection Mask
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Type 7415244 in the Type text box or choose it from the Type list.

Click OK to save the changes and return to the Options Block Selection dialog.
Select Inside Block as the Select Mode and click OK to set your selection criteria.
Choose View » Extent to make sure the entire design is displayed in the workspace.

Draw a bounding outline around the entire design. When you release the mouse button,

notice that only the 74LS244 parts are selected.

Restoring the Block Selection Criteria
Remember to clear your filter when you have finished using Block Selection. To restore your block

selection criteria:
1.

2.
Select Mode frame and click OK.

Selecting Highlighted Objects

Choose Options » Block Selection to open the Options Block Selection dialog.

Click Set All to select all of the check boxes in the ltems frame. Choose Inside Block in the

You can select objects that have already been highlighted on screen with the highlighter feature.

1.

First we will highlight a few objects by selecting them, right-clicking and choosing Highlight

from the shortcut menu. Deselect the objects and they will display in the Highlight color set
using Options » Display (default color is turquoise).

highlighted in step 1 will be selected.
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Notice that the Edit » Select Highlighted command selects all highlighted objects, regardless of
the highlight colors that have been applied to the objects in a design.

Right-click and choose Unhighlight from the shortcut menu.

4. Click anywhere in the workspace. Notice that the highlight color is removed from all selected
objects.

To remove the highlight color from all objects, you can also choose Edit » Unhighlight All.

Selecting Collocated Objects

When objects overlap so that you cannot select any one of them, you can switch between the
collocated objects to select the correct one.

1. Add some objects that are collocated (in the same position) and position the cursor on top of
them.

2. Click the left mouse button to toggle between objects. Information about the currently
selected item displays in the status line, e.g. ‘Part UT:A selected’.

3. Delete these objects by selecting them and pressing the DELETE key.
Now that we have gone through the different selection modes, it’s time to look at what can be
done with objects when they are selected.

Modifying Objects

This section of the tutorial covers moving, rotating, resizing and changing properties of placed
objects.

Moving Objects
1. Select the object(s) to be moved.

2. Click on the object (or within the bounding box of several selected objects) and drag the
cursor to the new location.

The following topics show you the various methods you can use to move parts in a design.

Moving Parts by RefDes
To move parts by Reference Designator:

1. Choose Edit » Move by RefDes to open the Edit Move by RefDes dialog.
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Edit Move By RefDes [ ]

FefDes:

PR Select All
Ut:a
uE
L2 Clear All

U4

Select RefDes By
OK I Cancel |

2. Select U2:A from the RefDes list box and click OK.

3. Hold down the left mouse button and drag the ghosted outline of U2:A so it rests to the right
of its current position.

4. Release the mouse button to place the part in its new position.

Notice that U2:A moves to the right and that the connections are maintained. In addition, Edlit
Move by RefDes dialog opens again, so you can move another part.

5. Click Cancel to close the Edit Move by RefDes dialog.

Moving Parts by Block Selecting
To move parts using the block selection feature:

1. Draw a bounding outline around U2:A and the two wire segments closest to pin 1, as shown in
the following figure.

U2:A
1z )
o o lis
o yof1e o
= BAJ Y3 3 =
Ad . Y4 '
T74LS244

If your bounding outline does not select one of these items, hold down the CTRL key and
select the missing items. Then, hold down the CTRL button and complete step 2.

2. Drag the selected items to the right so that U2:A is above U4. Notice that the long horizontal
segment shortens automatically, maintaining connectivity.
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Moving Components and Wire Segments
This section shows you how to move a component that is attached to a wire segment.

1. Select U2:A and move it up one or two grid points. Notice that the wire becomes non-
orthogonal.

2. Restore the orthogonal by selecting the diagonal wire segment.

3. Drag the left endpoint up one or two grid points to create a 90-degree corner.

To avoid creating a diagonal, you could have selected both the wire and U2:A before moving
the part upwards. To select multiple items, hold down the CTRL key and select the items of
your choice.

Moving Wires and Maintaining Connectivity
To see the connectivity maintained when moving wires:

1. Select a vertical wire segment in your design.

2. Drag the wire to the left and back to the right. Notice that connectivity is maintained.

Remember that when moving items, you can always undo the action by pressing the U key,
choosing Edit » Undo, or by clicking the Undo button on the command toolbar.

Resizing Objects
Selected objects can be resized by selecting and moving their editing handles.

1. Select an object in your design, e.g. a wire or bus.

2. Clicking on an editing handle and drag the cursor (with the outline of the object) to stretch the
object.

Rotating and Flipping Objects
Selected objects can be rotated and flipped.

1. Select an object and rotate it by 90 degrees counterclockwise by pressing the R key.

2. Flip the object in the X direction (i.e. about the Y axis) by pressing the F key.

Placed objects with connections will attempt to reconnect each time, so pressing the left
mouse button while you choose R or F, will stop reconnections until you release the mouse
button.

Changing Properties
This section looks at assessing and changing an object’s properties.

1. There are a couple of ways to display an object’s Properties dialog:

* Double-click on an object
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® Select an object and choose Properties from the right-click menu

® Select an object and choose Edit » Properties.

A Properties dialog displays, such as the Parts Properties dialog below.

Symbol Ping LComponent Campaonent Ping Attributes
Location
Ref Dies:
(5] ’VK [a2000 Y [5000.0
Walue: 1
Type: TR = I | Fii Rotation: 0.0deg
T —
Library I—;I Fattem DIF20
Gate Mumber [5—
Query... | =
Text Syl
bl ltemal Ref Des: [PartStyle) Text Styles..
¥ RefDes | | & Nomal - ’—I
7 Yalue  Detargan alle: [}g
¥ Type SIEEE Type: [Part5tyle]
| Concel |

2. Make any necessary changes and click OK.

Changing the Width of a Selected Wire
You can change the thickness of a selected wire by changing its properties.

1. Select the first wire segment of NET00001.
2. Right-click and choose Properties from the shortcut menu to open the Wire Properties dialog.
As shown in the following figure, the Wire tab is selected for you by default.
‘Wire I et
MetMame:  NETO00O0D
I Display WieiD
" Thick
End Faints & Thin
X BBO0D v B500.0 © User
% 70000 ' 55000 W
Text Styls [WireStyls) Text Styles..
QK I Cance| |
3. Choose the Thick option in the Width frame to change the wire thickness to 15.0 mil and click

OK. The displayed width of the selected wire changes to 15.0 mil.
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Select the wire segment again. Right-click and choose Properties from the shortcut menu to
open the Wire Properties dialog.

Restore the 10.0 mil wire width by choosing the Thin option button in the Width frame and
clicking OK to close the Wire Properties dialog.

Renumbering Reference Designators

Before you verify your design and generate output, you should renumber your reference
designators (RefDes). To see how renumbering works with parts:

1.

2.
3.

Place three RES500 resistors in the workspace, as shown below.

R3
AN
Value

R2
= ANN—=
Value
R1

—ANN—=
Value

Press S as a shortcut for choosing Edit » Select.

Choose Utils » Renumber to open the Utils Renumber dialog.

Utils Renumber

Direction RefDes—————
|VF' Top to Bottom |V(:' Auto Group Parts

T Ein Mum ¢ Leftto Right " keep Parts Together

" Default Fin Des

Starting Mumber: |1
Increment Value: I]

Cancel

Choose the following settings:

® Choose RefDes in the Type frame.

® Choose Top to Bottom in the Direction frame.
® Choose Auto Group Parts in the RefDes frame.

Click OK to close the Utils Renumber dialog. A warning displays a message that states this
operation is undoable. Click Yes to continue.

Notice that the reference designators have been renumbered in top-to-bottom order within
prefix types.
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In particular, your resistors are renumbered starting with R1, and the ICs are renumbered starting
with U1. Notice also, renumbering of U3 and U4 was done across sheets.

Adding Values after Placing Parts
You can add values after you place a part. To practice this:

1. Select R1and R2. 5 «qw .
)
2. Right-click and choose Properties from the shortcut menu to open the Properties R2
dialog and click on the Symbol tab. IEEAA S
3. Type 10 in the Value box and click OK. Notice the field results for the value field R3
changes to “10” for each selected resistor. Value

Deleting Objects
1. Select all of the RES500 parts you placed.

2. Press DELETE, or right-click and choose Delete from the shortcut menu. The resistors are
removed from your design.

Copying and Pasting Objects

This section investigates copying and pasting objects and circuits.

Copying a Group of Objects Using Drag-and-Drop
To copy the group of selected objects :

1. Block select the section of your circuit as shown below.

o L U2:A
o b X
X o 2 8
ry A1 w1 I3
—e w2
o m P LERI k(e
o | oBlag - vat 2 s
- 7418244
etk

2. Choose View » All.

3. Hold down the CTRL key and drag the selected group of objects to an empty part of the
workspace and release. Notice that you can view the exact distance of the move in the Xand Y
coordinates boxes on the status line.

4. Zoom in to view the copied block by pressing the + key.
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5.

Tutorial 2 - Working with Schematic Objects

Probe the wires in the group of copied objects by selecting a wire and choosing Properties
from the shortcut menu. You will notice the following about copied items:

® Clobal nets maintain their original names. Global nets include nets with ports, e.g. IN1,
nets attached to power parts, e.g. GND, and hidden power nets.

® Nets that are not global are assigned unique default system names, e.g. NET00002.

* Components are given unique reference designators.

Copying Circuitry

Suppose a section of circuitry you have completed previously could be used in more than one area
of your design. In this situation, you could copy and paste the desired data, including net names,
net attributes and net information.

To copy and paste a section of circuitry:

1.
2.
3.

6.

Add a new sheet to the design and name it Sheet3.

Select the group of objects that you just copied using the drag-and-drop method.

Copy this group of parts to the clipboard using one of the following methods:

® Choose Edit » Copy

® Right-click and choose Copy from the shortcut menu.

Go to Sheet 3 and choose View » All.

Choose Edit » Paste » Circuit to open the Edit Paste Circuit dialog.

— Reterence Designatars

Ty T eyt

—

 Add before name
& Add before numeric suffix
¢ Addto end of name

Example
’VElefore: R100

Qualifier:

After: R0

— Met Atributes

& Merge Favor Circuit
 Merge Favor Design
 Replace Design

—MNets
Create new net name using Met Mames:
qualifer. CGHD
L (1IN
Cuslifier. li ER
 Add before name mp{ee]
& Add hefore numeric suffix
 Addto end of name
—Example
Befare: Clk100
After: Clk101
— Maintain Original MNet Names—
™ Global Nets
QK I Cancel |

¢ Ignore Circuit

Select the Create new refdes using qualifier check box. This appends the specified characters
to all the components in the copied data.
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Type the characters to append to each RefDes in the Qualifier edit box, e.g. type 2.
8. Choose the Add to end of name option to append A to the end of the RefDes name.

Now you can select the nets whose names you want to modify and specify the type of change
you want to apply.

9. Select the Create new net name using qualifier check box in the Nets frame and type A in the
Qualifier box.

10. Choose the Add before numeric suffix button. In the Example frame, notice that your qualifier
(_A) will be placed after the T in NET and before the first zero in the net name (i.e.,
NET_A00001).

11. In the Maintain Original Net Names frame, select the Global Nets check box. This maintains
the current names for all global nets and also selects all of the global nets in the Net Names list
box. In this tutorial, all the nets are global. Optionally, you can choose individual nets to
maintain their original names by checking the box next to each net.

12. If you were copying the circuitry from another design where net attribute values may be
different than the values of the same attributes in the destination file, you must choose how to
handle the merge from the options in the Net Attributes frame.

Since this copy and paste operation is within the same design and one of the options must be
enabled, select the Merge Favor Design check box. This option keeps all of the net attribute values
as they currently exist.

Pasting the Copied Circuitry
When all selections have been made in the Edit Paste Circuit dialog:

1. Click the OK button to display the positioning cursor >< in the workspace of Sheet3.
2. Click the left mouse button and the ghosted outline of the copied items appears.

3. Drag the objects to their destined location in the middle of the sheet and release the mouse
button. The copied data is placed in the workspace as shown below.

UTAA
ano 1 l=
= R I
the  yalis
—ale vz
7415244

4. Notice that the RefDes and net names are modified with the qualifiers that you added. Each
time you paste this same circuitry the qualifier is incremented to the next available name for
each component or net name.

5. To quit using the Paste command, right-click, or press the ESC key, or choose another
command.
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This section takes a closer look at some options you may need to use when working with nets and
attributes. Before you start, make sure Designl.sch is the current design.

Working with Nets

Now we’ll have a look at some commands you may need when working with nets in a design.

Selecting a Subnet or an Entire Net

To select a subnet or an entire net:

1. Select any segment on the IN1T net, which is the net that attaches U1:B to the bus.

2. Right-click and choose Select Contiguous from the shortcut menu to select the physically

connected wires only.

3. Right-click and choose Select Net from the shortcut menu. Notice now that the entire net is

selected.

Viewing Nets in a Bus

If you ever need to recall what nets are attached to your bus, this information is readily available. To

view the nets in a bus:

1. Choose Edit » Nets to open the Edit Nets dialog.

Type Net Filer
O Met || F AlNes
& Bus ||| € Globalfiets Ol

Bus Names: Net Names:

Rename.,
BU5_A00000 IN2
NET00001
Edit Attributes. NETO0004
e EtiEsE
Highlight
Unhighlight
SelEch
Delete

SeldlNets | el

Clear All Nets | FE Al |

Set Nets By Alrbute
Set s By Hods Count
M [ Mas [
Close

Sheets:

N 5 11— :

2. Select Bus in the Type frame.

3. Select BUS00000 from the Bus Names list. Notice that a list of attached nets appear in the Edit
Nets box and click Close to exit the Edit Nets dialog.

Renaming Nets

This section shows you how to rename the nets you have already placed.

1. Choose Utils » Rename Nets. Click the workspace to open the Utils Rename Wire/Port dialog.
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Utils Rename Wire/Port

Met Narme: ||

W Incremeant Mame

Domain

= Entire Met
& Contiguous YWire Cancel |

2. Type the following text in the Net Name box: DATAO. Select the Increment Name check box
and click OK to close the dialog.

Click each net in your design to name them DATA1, DATAZ2 and DATA3 respectively.

4. Right-click or press ESC to stop renaming nets. The Utils Rename Nets tool remains active, so
select another command to quit this mode, e.g. S for Edit » Select.

Splitting a Net

To split a net, we can place parts or delete sections of a net.

1. Place a RES500 resistor on the horizontal GND wire directly above U1:B.
2. Probe the wires on both sides. Note that the GND net is split.

3. Select the vertical GND wire at the junction and press DELETE. Notice that the GND net is split
again.

4. Choose Utils » Rename Nets and click the workspace to open the Utils Rename Wire/Port
dialog.

Utilz Rename Wire/Port

Mek Mamne: |IN2

¥ Increment Name

Domain———
' Erttire Met
& Contiguous Wire Cancel |

L

5. Type IN2 in the Net Name box, choose Contiguous Wire in the Domain frame and click OK.

6. Click the IN1 wire on the right side of the object group. Notice only the selected subnet is
renamed.

Working with Attributes

P-CAD Schematic provides you with predefined attributes that can be associated with nets or
components or used to add extra data to the design, e.g. physical or manufacturing information.

P-CAD Schematic User’s Guide 59



Chapter 4: Schematic Design Tutorials Tutorial 2 - Working with Schematic Objects

60

You can also create user-defined attributes. All or selected attributes can be included in a
customized Attributes report generated using File » Reports.

Attributes values can be simply displayed on a design using the Place » Attribute command. If you
are creating your own symbols and require attributes such as ResDef, Type and Description of a
part to be visible, you would place the attributes this way. Component attributes, such as
Description or Reference to a web site, can be made visible on placed parts when added through
the Attributes tab of the Properties dialog of a selected component.

Attributes, however, are a far more powerful feature when set to define design rules. By defining
the value of some attributes, e.g. Net, Clearance or Physical attributes, a design rule for each
attribute is automatically created, e.g. defining the clearance rules that will apply when routing the
board in P-CAD PCB. These design rules are stored with the design and can then be passed to
P-CAD PCB via the netlist.

For more information about attributes, refer to Place Commands, (page 259).

Adding Net Attributes

In the example we will use below, a Width attribute of 20mil will be set for the net OUT1. Setting
such an attribute will also create a Width design rule for this net. This design rule will automatically
set the width of all tracks in OUT1 to 20 mil when you route the board in PCB using the netlist
generated from this schematic design.

1. Choose Edit » Nets to open the Edit Nets dialog and click OUT1 in the Net Names list box.

Edit Nets

Type Mt Filter
& Rt & AllNets
© Bus © Global Nets Only

NetNames: Nodes Shests:

Rename
Edit Atributes
View Aftributes. SETnnnm
e NETIO002
Unhighiight
Select
Delets
SetAllNets | dumptaNode | Pint Sheets
Clear All Nets | Remove Node |
SetNets By Attribute
St Nets By Nade Caunt
v [ Mes [

2. Click Edit Attributes to open the Attributes dialog. Attributes can be added or deleted through
this dialog. Click Add to open the Place Attribute dialog.
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Place Attribute | x|

Attribute Categany:

All Attributes
Companent

Met

Clearance
Physical

Electrical
Flacement
tanufactuing
Fiouter

Simulation
SPECCTRA Route
SPECCTRA Placement

M ame:

ANTIPAD_GAP
AREA_AREA_GAP
AtoR outehide
BoardEdgeClearance
BURIED_WI&_GAP
Clearance
COMPOMNENT_HEIGHT
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ComponentF otation
ComponentS pacing
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3. Select Net from the Attribute Category list box. A list of attributes associated with that category
appears in the Names list box.

4. Select Width from the Names list box and type 20.0mil in the Value box and click OK. The
attribute name and value appears in the Attributes dialog.

Attibutes

MName

Walue

Add,

Delets | i |

Ll |

Cancel

5. If you need to modify a selected attribute, click Properties from this dialog to open the
Attribute Properties dialog again. Click OK until you return to the Edit Nets dialog and click

Close.

6. Now to check that the design rule has been created, choose Options » Design Rules, click on
the Net tab and select OUT1. The Width rule appears in the Net Rules frame.
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DOptions Design Rules
Class To Class

Design Met Class HNet

Nets [Rues |  MetRules
® width=20mil
METOO0000
NETO0001
NETO0002
WL
« 5
Select Net by Rule.. WView Pules
Edit Mets. Edit Aules...

7. Click Close and save your design file by choosing File » Save.
This concludes Tutorial 2. Please refer to Tutorial 3 to learn how to verify a schematic design.
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Tutorial 3 - Verifying a Schematic Design

Welcome to the P-CAD Schematic tutorial ‘Verifying a Schematic Design’. During this tutorial, we
will check that a design is valid according to the Electrical Rules Check (ERC). The ERC utility will
find any errors in the design, such as unconnected pins or wires, or rule violations. This tutorial
uses a demonstration file that is supplied with P-CAD.

For more information about the topics in this tutorial, press F1 for online Help, or refer to the
relevant chapter in this User’s Guide.

Design Verification

P-CAD Schematic offers a range of Electrical Rules Checks (ERCs) that you can use to verify a
design. This section shows you how to set up the rules you will be checking for and the level of
severity, how to run the ERC report and then view the errors on screen. Finally we will have a go at
fixing the errors that have been purposely included in a demonstration schematic file.

For more information about the options in Electrical Rules Check utility, refer to the Utils
Commands, (page 329).

Setting up the ERC Options
1. Open ERC.sch from the Tutorial folder of the P-CAD installation directory.

2. Choose Utils » ERC to open the Utils Electrical Rules Check dialog.

Designl.erc

—Design Rule Checks Feport Options
¥ Single Node Nets ¥ wiew Report
M Mo Mode Mets ¥ Summarize Ignored Errors
I Electrical Rules I™ Summarize Overridden Enors

¥ Unconnected Ping
I Unconnected Yyires Sewverity Levels... |
¥ Bus/MNet Rules
¥ Component Rules I~ Annotate Etrors

¥ Net Connectivity Fules ™ Clear All Overrides
¥ Hierarchy Rules

Ok | Cancel |

3. Selectall of the check boxes in the Design Rule Checks frame.

4. Select the View Report check box to present an on-screen report when the checks are
complete and select the Summarize Ignored Errors check box.

5. Select the Annotate Errors check box to place ERC error indicators in your design. These
indicators graphically identify violation locations.

P-CAD Schematic User’s Guide 63



Chapter 4: Schematic Design Tutorials Tutorial 3 - Verifying a Schematic Design

6. Click the Severity Level button to open the Rules Severity Level dialog.

Rules Severity Level
Rule | Rule Category | Etror |Warning | Ignaored | 1
3 State Pin To Output Pin Electrical e
3 State Pin To Power Pin Electrical YVes
Bi Pin To Open High Pin Electrical e
Bi Pin To Open Low Fin Electrical Ve
Bi Pin Tao Output Fin Electrical e
Bi Pin To Power Fin Electrical Yes
Open High Pin To Bi Pin Electrical e
Open High Fin To Open High Fin Electrical 'es
Open Pin To Open Low Fin Electrical e
Open High Pin To Output Fin Electrical Yes
Open High Pin To Power Fin Electrical e
Open Low Fin To Bi Fin Electrical Yes
Open Low Pin To Open High Pin Electrical Ve =
Severity Level

((‘ Errar L e £ [gnered ‘ I™ Setin default
oK I Cancel |

Notice the severity levels for most rules are set to Error as indicated by a ‘Yes’ in the Error
column. You can change the severity level of a rule by selecting a rule in the list and choosing
one of the options — Error, Warning or Ignored — in the Severity Level frame. Only Errors will
display on the design when Annotate Errors is turned on. Warnings and ignored rules will only
show on the ERC report.

7. We will set a few rules to be ignored because the rigorous testing of the ERC will display errors
that have been proven to be correct design choices for this schematic, e.g. pins have been
correctly named as bidirectional in this case but may be problematic in a different design.

Select the following rules and choose the Ignored button in the Severity Level frame: Bi Pin To
Power Pin, Power Pin To Bi Pin, No Input Pins In Net and No Output Pins In Net.

Rules Severnty Level B

Rule I Rule Categony I Ermor I W aming I lgnored I:I
Pawer Pin Ta Bi Pin Electrical Tes
Power Pin To Open High Fin Electrical Yes
Fower Pin To Open Low Fin Electrical e
Power Pin To Dutput Pin Electrical Yes
Mo Input Ping in Met Electrical e

ut {et Electrical Yes
Hidden Power Pin Met Connection Met Connectivity Ves
Merged Power Het MHet Connectivity Yes
Ambiguous Power Spmbol Met Met Connectivity Yes
Sheet Linit Higrarchy Vs
Link./Sheet Mame Conflict Hierarchy Yes
Undefined Link Attribute Higrarchy Vs
Inwalid Link Reference Hierarchy Yes ;I
Sewverity Level

’}"' Emor  © 'Waming f:r\lgnored ‘ I™ Setta defaul
V’L Ok I Cancel |
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8. Click OK to close the Rules Severity Level dialog and return to the Utils ERC dialog.

9. Click OK to begin the ERC process. ERC will check all rules and will summarize those set to the
Ignored severity level.

10. When the process is complete, an ERC report appears in the text editor, e.g. Notepad, as shown
below. A copy is automatically saved to file with the filename defaulting to the name of the
design file with an . erc extension.

Five errors and one warning will be reported, including a single node net, some unconnected
wires and bus/net violations. An unconnected pin will be flagged as a warning.

P-CAD Electrical Rules Check Repart

D:Program Files\P-CAD 20014Tutorial\Erc.erc: UNCONNECTED WIRES: ERC Suramary:
. Errar 2 -- Unconnected wire end on sheet:Sheetl at mils (3650.0,8700.0)  ----=-------

ERC Report Options: Error 3 -- Unconnected wire end on sheet:Sheetl at mils (3350.0,8700.0)

------------------- Single Node:

. 0 warningis) detected, Erraors: 1
ﬁanNbdND’SEtNIEtS: OC!n Z erroris) detected. Warnings: 0
E\ﬂactSu::I Raulsals‘ ncm Ignored Errors: 0

‘ BUS/MET RULES: o Mode:
Tgnored Rules: Error 4 -- Bus ENBUSS only has ane ref ta net EN4 Errore: o
Bi Pin To Fower Fin Error § -- Bus DATABUSS only has one ref to net EN1 W ) 5
Power Pin Ta Bi Pin arnings:

Mo Input Pins in Met
Mo Output Pins in Met

0 warning(s) detected,
2 errar(s) detected.

Ignored Errars: O
Electrical:

Unconnected Pins: on Errors: o

Unconnected wires: on . W arnings: o

Bus/Net Rules: on COMPONENT RULES: Ignored Errors: 115
0 warningi(s) detected.

Component Rules: an 0 error(s) detected Unconnected Pin:

Net Connectivity Rules: On ! Errors: 1}

Hierarchy Rules: an NET CONNECTIVITY RULES: Warnings; 1

ERC Errors: 0 warning(s) detected, Ignored Errors: O

: 0 errar(s) detected, Unconnected wire:

"""""" Errors: 2

HIERARCHY RULES: ‘Warnings: 0

SINGLE NODE METS:

Error 1 -- Net NETO0OOO is a single node net

Hierarchy is simple.
Hierarchy is resolved.

Ignored Errars: O
Bus/Met:

Errars: 2

0 warningis) detected, Warnings: 0
0 warning(s) detected.
1 error(s) detected, 0 error(s) detected. Ignored Errars: O

Component:

MO NODE NETS:
0 warning(s) detected. Errors: o
0 error{s) detected. Warnings: 0

ELECTRICAL RULES:
0 warning(s) detected.

Ignored Errors: O
Met Connectivity:
Errars: a

0 error{s) detected. Warnings: 0
Ignored Errars: O

UNCONNECTED PINS: Hierarchy:

Warning 1 - Unconnected pin 18:2-2 on sheet:Sheetl at mils (3050.0,3000.0) Errors: 0
Warnings: [1}

1 warning(s) detected,
0 erroris) detected.

Ignored Errors: O

11. You can print the report by choosing File » Print. Keep it open for cross referencing.

Viewing any Errors in the Design

1.

Switch from the report to your design by clicking the workspace and notice that ERC error
indicators & appear at error locations. Each error marker contains error information.

2. To find and view information about all the errors, choose Utils » Find Error. The Find Errors
dialog displays with Error 1 information.
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Find Emors

L

Errar 1 - Met METO0000 iz & single node net

-
4 K

[~ Show Only Selected  Error Mumber: I _|::'
[" Show Only Overides [ Overide - Don't Display Again Jump Ta
I»’-‘«II Categories hd I Close

3. Inthe Error Number scroll box, type another number or click the arrows to show information
for all errors. The Description area shows the first error in the selected category, the error
number and the reason for the error. The Categories drop-down list allows you to limit the
type of errors listed, e.g. only Unconnected Wire errors.

4. Select Error Number 1 from the Error Number scroll box and click Jump To. You are switched
to the workspace, the error indicator is selected and the cursor is placed on it.

N e e I
R | T —

: :Z Enor 1 - Met METOO000 is a single node net |

o Ja . 1 q v -
. E ™ Show Only Selected  Error Mumber: I 1_|::l Find -

[ Show Only Overrides [ Owverride - Don't Display Again Jump To || -

o IA\IEategories 'l Clewe |

5. To view information about any other visible error indicator while in the workspace, select the
indicator, right-click, and choose Properties from the shortcut menu to display the Find Errors
dialog again. Alternatively, just double-click on an unselected error indicator.

6. Note that an error indicator for an unconnected pin on part J8:2-2 (co-ordinates 3050.0, 3000.0)
is not shown because it was flagged as a Warning only in the ERC severity rules. You can only
view warnings in the ERC report.

Fixing Errors in the Design
Now we will have a look at fixing the design errors found in this schematic.
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Fixing the Single Node Net and Unconnected Wire Errors

1.

Select Error Number 1 again from the Error Number scroll box of the Find Errors dialog. The
description tells us it’s a single node net error. Click Jump To. The cursor is placed on that
selected error indicator.

Now double-click the second error indicator on that wire. Error 3 information will display in
the Find Errors dialog, indicating an unconnected wire. Click back to the workspace and
double-click on the next indicator to the right (Error 2) which is also an unconnected wire
error. These three errors are therefore related to the break in the wire.

Click back on the workspace and fix the error by connecting the wire. This will resolve Errors 1,
2 and 3.

If you wish to delete the errors from the list as you solve them, click Override — Don’t Display
Again in the Find Errors dialog.

Fixing the Bus/Net Errors
Now we will look at the remaining two errors, which are bus/net errors.

1.

Click on the Find Errors dialog box, select Error 4 (Bus ENBUSS only has one ref to net EN4) and
Jump To. The clue lies in the fact that there is only one reference to net EN4. There should be a
reference for the net going into the bus and another for it coming out again. This error
description therefore implies that net EN4 is not properly connected to ENBUSS.

Find net EN4 by choosing Edit » Nets, selecting EN4 from the Net Names list and click on Jump
to Node. Now highlight net EN4 by selecting any wire in it, right-click and select Highlight Net.
The entire net is highlighted for easy tracing.

View the entire net EN4 by zooming and scrolling around the workspace. You will notice that
EN4 goes into ENBUSS but then is wired straight into part U9:D instead of coming out of
ENBUSS first. This is the design error we will have to fix.

Since EN4 is individually wired directly to U9:D as well as attempting to go through the bus,
one solution to this error is simply to select the wire segment that connects to ENBUSS and
press DELETE. Alternatively, you could modify the wiring from U9:D pin 13 back into the
ENBUSS.

Now we’ll fix the last error, Error 5 — Bus DATABUSS only has one ref to net EN1. Highlight net
EN1 (see step 2 for details) to trace the net through the design. It appears that the net is
connected to the wrong bus (DATABUSS).

Select the wire segment that goes from U6:A pin1 to DATABUSS and stretch it to ENBUSS. A
new bus connector is displayed. Delete the old bus connector marker.

Finally, let’s just check that warning of an unconnected pin that appeared on the report as
‘Warning 1 -- Unconnected pin }8:2-2 on sheet:Sheet1 at mils (3050.0,3000.0)". This appears to be
simply a mistake, so delete the part by selecting it and pressing DELETE.
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8. Choose Utils » ERC to rerun the ERC report and to clear the indicators of all errors that have
been fixed. Check that there are no more errors in the ERC report. Choose File » Exit to close
the ERC report and exit from the text editor.

9. Save and close the design.

The following suggestions form a basic strategy for resolving multiple errors in a design. First of all,
run ERC checking only for single node nets, no node nets and unconnected pins and wires. Fix any
errors and then rerun ERC to check for bus/net and net connectivity rules. Fix errors and rerun for
component rules. Finally, select only the electrical and hierarchy rules (if you have a hierarchical
design) and rerun ERC. With each pass, the number of related errors should diminish.

Now you have verified your design, please refer to Tutorial 4 for instructions about generating
reports and netlists.
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Tutorial 4 - Generating Reports and Netlists

Welcome to the P-CAD Schematic tutorial ‘Generating Schematic Reports and Netlists’. During this
tutorial, we will generate reports using a demonstration file that is supplied with P-CAD. Then we
will generate a netlist from this file that will include all the component and net information in the
design.

For more information about the topics in this tutorial, press F1 for online Help, or refer to the
relevant chapter in this User’s Guide.

This section covers generating standard reports from your schematic design, such as a Bill of
Materials (BOM) and Attributes, Global Nets and Parts Usage reports. These reports can be viewed
on screen, saved in a file or sent to a printer. You can customize your reports to include format
options, like headers and footers, or set data selection or sort options.

For more information about customizing your reports, refer to the File Commands, (page 169).
Generating a Report

To generate a report:

1. Open the schematic design file Digdemo . sch from the P-CAD Demo directory.

2. Choose File » Reports. The File Reports dialog appears.

File Reports

[:%Pragram FileshP-CAD 2001%\Demo\Digdema

Repoarts to Generate;

[V Attibutes [atr] — Report Destination—  ~ Report Origin

(wIBill of Materials [bom] & Screen . IW
[w|Global etz [gnr) ' File -

[w|Last Jzed RefDes (lud) i it ID.DmiI

[wlLibrary Contents  [lct)
[w]Parts Locations  [ple)
[w]Parts Usage [ptu)

— Style Farmat

r—List 5 b
~ Separated List = l%m
& P-CAD Report :

N I ol
Do | Cusonize. | SetDetauls |
Setil | Ceadt |
Generate

Close
| N I

3. Inthe Reports to Generate list, select the check boxes that correspond to the type of reports
you want to generate.

4. Click Filename. The Reports File Save As dialog appears.
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Navigate to the directory in which you want to save the report file and type a name for the
report file in the File Name box.

Select Report Files (*.*) from the Save As Type list and click Save. You return to the File Reports
dialog.

In the Report Destination frame, choose one of the following buttons:

® Screen - Sends the output to a file and opens the file using the Notepad Utility.
® File - Sends the output to a file.

®  Printer - Sends output directly to the printer without creating files.

In the Style Format frame, choose one of the following buttons:

® Separated List - Puts all data in character-separated format. This format can be imported
into other spreadsheet and database programs.

e P-CAD Report - Produces a report format with columns and spaces, etc.

If you choose Separated List, select a separator from the List Separator list.

The list separator character displayed in the box is used for both imported and exported files.
The default character is your computer’s regional setting.

Click Generate and the selected reports will display on the screen in your text editor, such as
an Attributes report displayed in Notepad below, or will be sent straight to the printer or
nominated file.

& Digdemo. atr - Notepad =]
File Edit Fomat Help

P-CAD Component and Net Attributes Digdemo. sch il
RefDes Type value Description

C1 I CAP-POL 10uF CAPACITOR POLARIZED

c2 CAP-POL 10uF CAPACITOR POLARLZED

c3 CAP-NOK . 01uF

4 CAP-POL_H 47UF CAPACITOR POLARIZED
(=] CAP-NOM . OluF

c5 CAP-NOKN . O1uF

7 CAP-MOM . 01uF

c8 CAP-NOM . O1uF

PL COMNZOPIN 20 pin conn 1 - 20

P2 CONMZEF {value} 20 pin conn 1 - 20

P3 COMMZEF {value} 20 pin conn 1 - 20

Pa IDC2x5F {value} Ground

PS5 COMNNZOPIN 20 pin conn 1 - 20 &
Ll I H

Generating Netlists

With P-CAD Schematic, you can generate netlist that lists the components and nets in your design.
Typically, a netlist is used by a printed circuit board editor, such as P-CAD PCB, to form the basis of
your board design.
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To generate a netlist:
1. Open the schematic design file Digdemo. sch, located in the P-CAD Demo directory.

2. Choose Utils » Generate Netlist. The following Utils Generate Netlist dialog appears.

Utils Generate Netlist

f [:4Program FileshP-CAD 20015\DemoDigdemo. net
Metlist Format: Q IP-EAD ASCI Vl ¥ Include Library Information

oK | Cancel |

3. Click Netlist Filename. The following Netlist File dialog appears.

Metlist File EHE
Sawve jn: IaDEFﬂD j gl et

Demal.net
Digdemo.net

File name: Save I
Save as type: |Netlist Files [*.net] ﬂ Cancel |

4. Navigate to the directory in which you want to save the netlist file and type a name for the
netlist file in the File name box.

5. Select Netlist Files (* .net) from the Save As Type list and click Save. You return to the Utils
Generate Netlist dialog.

6. Inthe Netlist Format list, select P-CAD ASCII as your netlist format.

The P-CAD ASCII format supports attribute passing. If you select this option, you may also
select the Include Library Information check box.

7. Click OK to generate the netlist. The netlist is saved with the filename and in the directory you
specified.

This concludes Tutorial 4. Please refer to Tutorial 5 for information about printing your schematic.
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Welcome to the P-CAD Schematic tutorial ‘Printing a Schematic Design’in which we will look at
setting up print jobs. This tutorial uses a demonstration file that is supplied with P-CAD.

For more information about the topics in this tutorial, press F1 for online Help, or refer to the
relevant chapter in this User’s Guide.

This final tutorial covers printing or plotting your schematic design. First, we’ll check the
printer/plotter and page setups, then set the print options, before previewing and generating a
print job that goes directly to the printer.

Setting Up a Printer or Plotter

To set up or change the printer or plotter settings on your computer:

1. Choose File » Print Setup to open the Print Setup dialog.

Print Setup 2] x|

— Printer

Marne: I Waal PHAVHP 4hYW ﬂ Properties... |

Statusz: Ready
Type: HP Lazerlet 44 /bYW PostScript
where:  192.168.10.200

Camment:
—Paper Orientation
Size: ILetter j " Portrait
Iy
Sounce: I.&utomatically Select j ir

Metwork... | QK I Cancel |

2. Select a print device from the Name list box. This list shows the printers and plotters that have
been installed on your computer.

3. Select the paper size and source from the corresponding list boxes in the Paper frame and
choose Landscape in the Orientation frame.

4. Click Properties to open the Properties dialog and configure other print parameters and click
OK.

Since print parameters are device-specific, the options in the Properties dialog depend upon
the print device you selected.

5. Click OK to close the Print Setup dialog.
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Setting Up Page Setup Options
For each sheet, you can scale your image to fit standard or custom size papers, define a print
region, set horizontal and vertical offsets, show a title, and rotate the image. Individual sheets
within a design can have different options set and these are saved with the design. We will print
our Digdemo. sch file in this section.

To define your page setup options:

1. Choose File » Print to open the File Print dialog.

Sheets:

Override Settings
I | Current indau

il

Page Setup...

SN
[ mmE |
[ oot |

Generate Frintouts

Print Options...

IV Tile Sheet
Set Al | lle Sheets

Clear Al | Frint Presiew |

inimurn Line 'width For printing [pixels): |1 3:

Cloze

2. Select the sheet(s) from the Sheets list to which you are applying these options and click Tile
Sheets and Scale to Fit Page to display all sheets on one page.

3. Click Page Setup to open the Page Setup dialog.

For more information about options in this dialog, such as Print Region, refer to the File
Commands, (page 169).
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Sheets: i~ Print Sheet Option:
i~ Image O ption: i~ Image Scal
[ Botate ¥ Title @ A[B5x11in)
5 aifset 0. Ol B x17in)
£ L1782
0.0l
T effet € D@E2eMin)
~ Fiint Regjon © ERIxdtn
¥ Sheet Extents A4 (210% 257 mm)
Define Region £ A3 (297 x 420 mm)
Lowes Left Cornes © Az (20 434 rim)
s [2080.0mi € A1 (434 % 841 mm)
v 2230.Omil £ 80847 & 1187 mm)
Lipper Right Comer . Scale to Fit Page
s |4120.0mi £ User Scale Factor
N T [i-o0
Update Sheet
4. SelectTitle to display the title block on the printed image.
5. Click Update Sheet to apply your changes to the print sheet and click Close to return to the

File Print dialog, where we can set the print options.

Setting Up Print Options

With the Print Options dialog, you can set up various print options, such as color and display.

1. Click Print Options from the File Print dialog to open the Print Options dialog and click the
Colors tab.
Print Options
Colors | Miscelaneous |
~ Display Colors Junction Size
| ml | Beckaound |1 € Smal
L] {rtis=a) | O] © Lage
LN & Lser
dunction | omosed] |@ Size: [0oo0o
P\Ij @
| | e
Fobgon | Tve  |m
Teat = wisAt | ]
OpenEnd | Bartatr | W
Defauls
oK Cancel
2. Choose your print colors using one of these methods:

® If you have a color printer, click a command button in the Item Colors or Display Colors

frame. When the color palette appears, click a color swatch.
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® Ifyou have a black and white printer, click the Defaults button. This sets all color options
to monochrome. We recommend that you use this setting to avoid undesirable output
when your printer converts color settings to grayscales.

3. Choose Small, Large or User in the Junction Size frame.

Notice that you can enter a value in the Size box only when you choose User. You can enter a
value in inches, centimeters, etc. However, the value must be between 0 - 10 mm.

4. Click the Miscellaneous tab. In this tab, you can choose to show or hide ERC error indicators
and set other miscellaneous print options as shown in the following figure.

Print Dphions | x|

Colors  Miscellaneous I

I Sheet ormeston Bioss B eferensing

—ERC Emors
" Shaw I} Show Cioss Beferencing
" Hide Tiext Stle B
& o Changd ffset
’V ><|U r |El
i Curss Sty i~ Miscellangou:
€ ™ Draft Mode
0 ol Cres
€ sz Bioss I Display Open Ends I Thin Stroked Test
¥ Display Part Gate Number ™ E'g‘;ig‘ggsh}iﬁj:gres

Defaults

5. We'll use the default settings, so click the Defaults button and click OK to return to the File
Print dialog.

Previewing a Print Job
To check that the print job you have set looks right, preview the print job.

1. Click Print Preview in the File Print dialog. The specified print output appears on your screen,
such as the Digdemo schematic below.
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ZH:FPVEAD 2001 Schematic - [Digdemo_sch]

|CI\Ek =Left> to single Select, <Ctrl=<Left= for multiple, or drag for block select.

[fz50.0 [r3200.0 [ e [E0m [ 1| [sheet =l

2. Click the Zoom In button to zoom in on the center area of the current page. Use the scroll bars
to move to the desired viewing region to check that the print job is correct.

3. Click Print to send the current print jobs directly to the printer, or click Close to close the Print
Preview window and return to the File Print dialog.

Generating Printouts and Printing Sheets

After you have defined your page setup and print options, return to the File Print dialog to print the
sheets.

1. Click Set All in the File Print dialog to enable all the sheets in the design.

2. Click Generate Printouts to print the selected sheets.
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CHAPTER 5

Working with Objects

Consistent with other Windows™ compliant interfaces, the P-CAD user interface provides you with
the menu choices, dialogs, options, and feedback based on what is appropriate given the current
state of your design and P-CAD. The interface provides power, flexibility, and logical choices based
on the object(s) currently selected and the command or process currently being invoked.

This chapter includes detailed information on such topics as:
e Placing Objects

e Selecting Objects

e Defining Object Selection Preferences
e Block Selecting a Group of Objects

e Moving Objects

e Rotating and Flipping Objects

e Aligning Objects

e Using Orthogonal Modes

e Resizing an Object

e Pasting Objects

e  Object Properties

e Editing Nets
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Placing Objects

To place an object in a schematic design, choose a command from the Place menu or click a button
in the Placement toolbar shown in the following figure:

Placement Toolbar

oL B[R] - [\[N R Ae|m] =

When you choose a Place command, the tool remains active until you choose another command.
For example, when you choose Place » Wire, you remain in wire placement mode until you choose
another command, such as Place » Port or Edit » Select.

Each Placement Command operates differently. Some objects require the interaction of a dialog
before the object can be placed (e.g., content of text), but the general placement characteristics are
the same.

For example, when you choose Place » Line, P-CAD Schematic automatically places a line segment
each time you click the workspace. Whereas, when you choose Place » Pin and click the
workspace, a dialog box appears. After you set the pin characteristics using the options in the
dialog, P-CAD Schematic places a new pin each time you click the workspace.

Placing an Object

There are two methods than you can use to place an object. For quick placement, click the
workspace. For more precise placement, hold down the left mouse button and drag the object into
position. Then, release the mouse button to place the object. You remain in placement mode until
you right-click or press ESC.

When you place objects in your design, P-CAD Schematic places the object at a grid point,
regardless of your cursor setting. For more information, see Options Grids (page 295). To learn
more about object placement, see Place Commands (page 259).

Selecting Objects

This section summarizes the techniques you can use to select objects in a schematic design. Once
you are familiar with these techniques, you can define various object selection preferences. For
details, see Defining Object Selection Preferences (page 81).

Selecting an Object

Use the single selection feature to select an object in your design. To select an object, follow these
steps:

1. Choose one of these methods to enable the select tool:

e Click in the Command toolbar
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¢ Choose Edit » Select
®  Press the S key.

2. Click an object in the workspace.

When you select an object, the object appears in the selection color set in the Options Display
dialog. To change this color, see Choosing a Selection Color (page 82).

To cancel your selection, click anywhere in the workspace.

Selecting Multiple Objects

Use the multiple selection feature when you want to select more than one object at a time. To
select multiple objects, follow these steps:

1. Choose one of these methods to enable the select tool:

e Click in the Command toolbar
e  Choose Edit » Select
® Press the S key.

2. Hold down the CTRL key and click the objects that you want to select.

P-CAD Schematic is set up to use the CTRL key for multiple selections by default. To change this
behavior, see Selecting Part of an Object (page 79).

To cancel your selection, click anywhere in the workspace.

Selecting Part of an Object

The subselection feature lets you select a part of an object. For example, you can select a single pin
in a part. To select part of an object, follow these steps:

1. Choose one of these methods to enable the select tool:

e Click in the Command toolbar
e  Choose Edit » Select
®  Press the S key.

2. Hold down the SHIFT key and click the part of the object that you want to select.

P-CAD Schematic is set up to use the SHIFT key for subselections by default. To change this
behavior, see Selecting Part of an Object (page 79).

Once selected, you can view and in some cases modify properties associated with the part of the
object. For example, if you selected a pin, you can open a Properties dialog for the pin and then
change the pin style. To cancel your selection, click anywhere in the workspace.
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Selecting Collocated Objects

When objects on different sheets overlap, you can switch between the collocated objects, to select
objects that reside on different sheets. When objects overlap, do the following:

1. Choose one of these methods to enable the select tool:

e (Click in the Command toolbar
e  Choose Edit » Select
®  Press the S key.

2. Hold down the SPACEBAR and click the left mouse button to switch between the collocated
objects.

Pressing the SPACEBAR twice is equivalent to a mouse click (a press and release of the mouse
button).

Selecting All Objects
To select all objects in a design, follow these steps:

1. Choose one of these methods to enable the select tool:

* Click in the Command toolbar
® Choose Edit » Select
®  Press the S key.

2. Choose Edit » Select All.

When you select an object, the object appears in the selection color set in the Options Display
dialog. To change this color, see Choosing a Selection Color (page 82).

To cancel the selection of all objects, choose Edit » Deselect All or click outside the selection box.

Selecting Highlighted Objects

If you've applied a highlight color to objects in your design, you can select all of those objects. To
do this, follow these steps:

1. Choose one of these methods to enable the select tool:
* Click in the Command toolbar
® Choose Edit » Select
® Pressthe S key
2. Choose Edit » Select Highlighted. The highlighted objects are selected.
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The highlighter features interact with DDE hotlinks feature, to enable the exchange of hotlink data
between two P-CAD programs. In Schematic, hotlink data consists of highlighting and
unhighlighting commands for parts and nets. In PCB, hotlink data is for components and nets.

Selecting a Net
There are two ways you can select all items in the net to which an item is connected.
¢ Choose Edit » Nets and select a net from the list in the dialog that appears. Then, click Select.
e Right-click a net and choose Select Net from the shortcut menu.
In both cases, the complete net is selected, subject to any criteria set in Options Block Selection.

For information, see Defining Block Selection Criteria (page 83).

Selecting Contiguous Net Objects

With the select contiguous feature, you can select all contiguous net objects of a selected net. Net
objects are contiguous if they are visually connected on the design. For instance, wires are
contiguous if they are connected from endpoint to endpoint. If a net consists of multiple subnets,
only the sub-net to which the selected item belongs is selected.

To use the select contiguous feature, right-click a wire or port, then choose Select Contiguous from
the shortcut menu. This feature only works for one net at a time.

Block Selecting Objects

With P-CAD Schematic, you can also use the block selection feature. For details, see Block
Selecting a Group of Objects (page 82).

Defining Object Selection Preferences

You can define various object selection preferences for P-CAD Schematic. This section provides
you with information on your options. To learn about the techniques you can use to select objects,
see Selecting Objects (page 78).

Setting the CTRL/SHIFT Behavior

By default, P-CAD Schematic is set up to use the CTRL key for multiple selections and the SHIFT key
to select part of an object. However, you can reverse this setting. To do this, follow these steps:

1. Choose Options » Preferences to open the Options Preferences dialog.

2. Click the Mouse tab.

3. Inthe Ctrl/Shift Behavior frame, choose the Ctrl subselects; Shift extends selection button.
4. Click Close in the Options Preferences dialog.

To learn how to extend a selection, see Selecting Multiple Objects (page 79). For instructions on the
subselection process, see Selecting Part of an Object (page 79).
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Specifying a Selection Point

When you select one or more objects, a selection point appears at the closest grid point to the
center of the selection box by default. However, you can change the location of this point by
following these steps:

1. Select one or more objects.
2. Right-click and choose Selection Point from the shortcut menu.

3. Press and hold down the left mouse button. Then, drag the ghosted outline of the selection
point into position. The following figure shows you a selection point.

H

4. Release the mouse button to set the selection point at the cursor location.

When you cut or copy an object from a design, the selection point moves to the Clipboard or block
file. When you paste an object, the selection point snaps to the grid.

If the selection point is off-grid when a move operation begins, then it is automatically snapped to
the nearest grid point and all the selected objects move the same relative distance.

Parts can be vertically or horizontally aligned around a selection point. To do this, place a selection
point at the point of alignment, choose Edit » Align Parts, and then set the desired alignment
options in the dialog that appears.

Choosing a Selection Color

When you select objects in a P-CAD Schematic design, the objects appear in the selection color set
in the Options Display dialog. To choose a selection color, follow these steps:

1. Choose Options » Display to open the Options Display dialog.

2. Click the Colors tab.

3. Inthe Display Colors frame, click Selection. A color palette appears.
4. Click a color in the palette. Then, click X|.

5. Click OK to close the Options Display dialog.

Block Selecting a Group of Objects

82

The block selection feature gives you the ability to select a group of objects. You can configure this
feature to include or exclude specific types of objects and your selection criteria can be as specific
or as general as you choose.

The procedures in this section show you how to perform the following use and set up the block
selection feature.
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Block Selecting Objects

To block select a group of objects, follow these steps:

1. Choose one of these methods to enable the select tool:

e Click in the Command toolbar
e  Choose Edit » Select
®  Press the S key.

2. Drag the cursor diagonally across an area of the design to draw a selection box around a
region.

3. Release the mouse button. Any objects that match your block selection criteria are selected. To
learn how to define block selection criteria, see Defining Block Selection Criteria (page 83).

To remove the selection box, click outside the box.

Defining Block Selection Criteria

You can configure the block select feature to select all objects, objects by type, or even objects
with specific parameters. To define block selection criteria, follow these steps:

1. Choose Options » Block Selection to open the Options Block Selection dialog.

2. Inthe Items frame, select the check boxes that correspond to the objects you want to block
select.

Some check boxes have corresponding command buttons (e.g., Line, Part, Pin). To make a
command button available, click a check box until a shaded check mark appears. Then, click the
button to open a Selection Mask dialog. You use the options in these dialogs to narrow your
selection criteria. For more information, see Edit Properties (page 211).

3. Inthe Select Mode frame, choose of the following buttons:
¢ Inside Block. Choose this button to select all items within the selection box.
e Outside Block. Choose this button to select items outside the selection box.

* Touching Block. Choose this button to select all items inside or touching the selection
box.

4. Click OK to close the Options Block Selection dialog.

Moving Objects

There are several ways to move objects in a P-CAD Schematic design. When moving an object, any
connections rubber band to maintain the established nets.
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Moving an Object

There are two basic methods for moving objects in P-CAD Schematic:
e Select the object that you want to move and drag it to a new position.
e Select an object and press the arrow keys.

With either method listed above, you can move one or multiple objects. To move multiple objects,
draw a bounding outline around the group of objects to move. Then, drag them to a new position
or press the arrow keys.

As described in the following sections, you can also move objects during the placement process or
with the Edit » Move by RefDes command.

Moving Objects During Placement

You can move parts, wires, buses, ports, points, text, attributes, fields and IEEE symbols before you
place them in a design. To move an object during the placement process, follow these steps:

1. Choose a command from the Place menu. For example, choose Place » Port. The Place Port
dialog appears.

2. Use the controls in the Place Port dialog to specify the characteristics of the port you are about
to place. Then, close the dialog box.

3. Press and hold down the left mouse button. Then, drag the ghosted outline of the object to a
location.

4. Release the mouse button to place the object at the cursor location.

As a shortcut for holding down the mouse button during a drag-and-drop operation, press the ALT
key and click the workspace. When the ghosted outline of the object appears, move the object to a
location and press ALT to release the object at the cursor location.

Moving Parts by RefDes

To move parts by reference designator, follow these steps.

1. Choose Edit » Move by RefDes to open the Edit Move by RefDes dialog.
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Edit Move By RefDes E
RefDes:

Select RefDes By: I

[

i’ Select Al |
Clear all |

||

oK I Cancel |

If you select parts in your design before you open this dialog, those parts are selected in the RefDes
list when the dialog appears

2.

Use one of the following methods to select parts from the RefDes list:

To select one part: Double-click a RefDes in the list. Or, select a RefDes from the list and
then click OK or press ENTER.

To select all parts: Click Select All. Then, click OK.

To select a range of parts: Hold down the SHIFT key and click the first and last parts in the
range to select. Then, click OK or press ENTER.

To select various parts: Hold down the CTRL key and click each part to select. Then, click
OK or press ENTER.

To search for parts in the RefDes list: type search criteria in the Select RefDes By box and
then press ENTER.

When the Edit Move by RefDes dialog closes, the status line shows the name of the Next
RefDes to move. You are in placement mode.

To cancel your selection, press ESC or right-click. This reopens the Edit Move by RefDes dialog,
so you can choose another part to move.

Choose one of these methods to place the parts:

[ )

For quick placement, click the location at which you want to place the part.

For precise placement, do the following: (1) press and hold down the left mouse button or
press the SPACEBAR. (2) Move the ghosted outline of the part to a location. If appropriate,
press F to flip or R to rotate the part. (3) Place the part by releasing the mouse button or by
pressing the SPACEBAR.
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If you selected multiple parts, the status line shows the Next RefDes to move. To skip to the
next RefDes, press N. To move to the previous RefDes, press B.

4. Once you've moved all of the selected parts, the Edit Move By RefDes dialog appears. You have
these options:

* To move another part, select it from the RefDes list.

* To close the Edit Move by RefDes dialog, click Cancel or press ESC.

Rotating and Flipping Objects

You can rotate and flip many objects in your design. When you rotate or flip an object, P-CAD
Schematic rotates the object about the selection point. For details, see Specifying a Selection Point
(page 82).

For items with associated connections, hold down the left mouse button while rotating or flipping
to prevent reconnection attempts each time you rotate or flip. Connections are changed when the
left mouse button is released.

To find out which objects you can rotate or flip, see the appropriate section in Place Commands
(page 259).

Rotating Objects During Placement
To rotate an object during the placement process, follow these steps:
1. Choose a command from the Place menu. For example, choose Place » Port.

2. Click the workspace to place the selected object. If a dialog appears, use the options in the
dialog to specify the characteristics of the object you are about to place. Then, close the dialog
box.

3. Hold down the left mouse button. Then, press R to rotate the object 90 degrees.
4. Release the mouse button to place the object in your design.
Rotating Objects in a Design
To rotate an object that has been placed in a design, follow these steps:
1. Choose one of these methods to enable the select tool:
® Click = in the Command toolbar
® Choose Edit » Select
® Press the S key.

2. Select the object that you want to move. Then, press R to rotate the object 90 degrees.
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Flipping Objects
To flip an object that has been placed in a design, select the object that you want to flip. Then, press
F to flip the object. When you flip an object, P-CAD Schematic flips the object about the selection
point. For details, see Specifying a Selection Point (page 82).

Aligning Objects

Aligning Parts Horizontally or Vertically

To align parts horizontally or vertically, follow these steps:
1. Select the parts to align. Only parts can be selected for this command to be enabled.

2. Right-click the parts and choose Selection Point from the shortcut menu. This is the point
about which the parts will be aligned, either horizontally or vertically.

3. Place the selection reference point by clicking in the workspace. Without selecting a selection
reference point, the alignment and part spacing options are shaded.

4. Choose Edit » Align Parts. The Edit Align Components dialog appears:

E dit Align Components |

— Alignment

" Harizontal About Selection Paink
£ Wertical About 5election Pairt
" Onto Gid

— Component Spacing

[~ Space Equally

{5 =i ) I
Ok, I Cancel |

5. Select either horizontal or vertical alignment.

6. To align the parts with equal spacing, select the Space Equally check box and enter the Spacing
value. The spacing value is the distance between the reference points of the parts.

7. Click OK and the selected parts will be aligned.
Aligning Parts To Grid

To align parts to grid, follow these steps:

1. Select the parts to align to grid. Only parts can be selected for this command to be enabled.
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2. Choose Edit » Align Parts. The Edit Align Parts dialog appears.

3. Click OK and the selected parts will be aligned to grid. Each selected off-grid part will be
moved to the nearest grid point.

Using Orthogonal Modes

During the line placement process, you can press the O key to switch between the enabled
orthogonal modes. The available orthogonal modes are divided into the following mode pairs:

e 90/90 Line-Line Mode: Both lines are either horizontal or vertical (displayed perpendicular to
each other). For long, the first segment is always longer than the second. For short, the first
segment is shorter. To switch between the two configurations, press the F key.

e  45/90 Line-Line Mode: The first mode makes the first segment displayed at a 45-degree angle
and the second segment is either horizontal or vertical. The second mode makes the first
segment either horizontal or vertical and the second segment. To switch between the two
modes, press the F key.

—

Enabling Orthogonal Modes

To enable an orthogonal mode, follow these steps:

1. Choose Options » Configure. The Options Configure dialog appears.

2. Inthe Orthogonal Modes frame, select the following check boxes to enable a mode pair.
® 90/90 Line-Line Mode
® 45/90 Line-Line Mode

For placing lines, the modes are limited to line segments (no arcs).

3. Click OK to close the Options Configure dialog.

After you enable the orthogonal modes, you can switch between the enabled modes, or switch
between the mode pairs. For instructions, see Switching Between Orthogonal Modes (page 89) and
Switching Between Mode Pairs (page 89).
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Switching Between Orthogonal Modes

Press the O key to switch between the orthogonal modes. The non-orthogonal mode straight-line
mode is always available, no matter which orthogonal modes are enabled.

Switching Between Mode Pairs

Press the F key to switch between the mode pair of the orthogonal mode you are in. The non-
orthogonal mode straight-line mode is always available, no matter which orthogonal modes are
enabled.

Unwinding Segments

You can unwind (undo a segment by pressing the BACKSPACE key) wires, lines, and polygons.
When you place a multiple segment object, you can press the BACKSPACE key to delete the
previous segment. If you have finished placing the object by right clicking, then the unwind

function does not work. You can undo the placement of a finished object (Edit » Undo), but you
cannot unwind it.

Resizing an Object

You can resize an object by clicking one of its handles and dragging to stretch the object. Object
handles are the squares that appear when you select certain objects (e.g., arcs or polygons).
Handles appear only if you select one object, and if the object can be resized.

The resize function varies among the different objects. However, some objects cannot be resized
(e.g., pins).

For example, to resize an arc you click one of the endpoint resize handles and drag the endpoint to
increase the sweep angle. To resize a polygon, you can grab one of its vertex handles and move it
to change the polygon.

When you move a polygon handle that is on an edge between two vertices, a new vertex is created
(allowing you even more reshaping). You can delete a vertex by moving it to an adjacent vertex and
releasing.

Lines, wires, buses, arcs, and polygons can be resized.

Cutting and Copying Objects

In P-CAD Schematic, you can cut or copy objects to the Clipboard, which is a temporary storage
area on your computer that houses the information that you want to transfer between designs,
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documents, etc. You can also copy objects to a Meta file or block file. For details, see Copying
Objects to a File (page 917).

Cutting Objects from a Design

You can cut objects from a design and paste them to another location, design, or program. To cut
an object from a design, follow these steps:

1. Select the objects that you want to cut.
2. Choose Edit » Cut or press CTRL+X.

The objects move to the Clipboard. When you cut objects from nets, you can get a variety of
results, depending on what you cut and the makeup of the net from which you remove it. For
example, deleting a wire from a net may split the net if the net is a contiguous net.

Cutting Objects From Nets

When you choose Edit » Cut to remove objects from nets, the results depend on what you cut and
the makeup of the net you remove it from.
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e If you remove a wire from the middle of a net (bc in the example above):

e If the deleted wire has a system-assigned net name (for example, NET00001) then one of the
nets is given a new system-assigned net name, while the other retains the original net name.

e If the deleted wire was connected to a global net, the subnet still attached to the port or power
symbol retains the original net name, while the other net is renamed to a unique system-
assigned net name.

e If both subnets are connected to a port or power symbol, then both subnets will retain the
original name.

90 P-CAD Schematic User’s Guide



Cutting and Copying Objects Chapter 5: Working with Objects

e If the wire was connected to a jumper pin and nothing else is connected to that jumper pin.
Then all the jumpered pins are removed from the net.

If you delete a wire that isolates a pin from the rest of the net, you end up with a disconnected
node that is no longer part of any net. For example, in the above figure, if you delete wire cd, the
node d becomes isolated from the net.

Copying Objects to the Clipboard

You can copy objects and move them to the Clipboard. To do this, follow these steps
1. Select one or more objects.
2. Choose Edit » Copy or press CTRL+C.

The object moves to the Clipboard. You can then paste the contents of the Clipboard into your
design, to another design, or even another program.

Copying Objects to a File
To copy objects to a block or Meta file, follow these steps:
1. Select one or more objects.
2. Choose Edit » Copy to File. The Edit Copy to File dialog appears.
3. Navigate to the directory in which you want to save the file.
4. Type a name for your file in the File Name box.
5. Select one of the following file formats from the Save as Type list:

® Block Files (* .b1k). A file format that stores the information that you want to transfer
between P- CAD Schematic designs.

® MetaFiles (*.wmf). An image file format that can be transported between computers.

6. Click Save.
Copying Objects within the Same Design
To copy objects within the same design, follow these steps:
1. Select one or more objects.
2. Hold down the CTRL key. Then, drag the ghosted outline of the selected objects to a position.
3. Release the mouse button to place a copy of the selected object at the cursor location.

Copying Nets

When you copy a contiguous net, P-CAD Schematic always creates a new system-assigned net
name. CTRL/Drag and Copy Matrix provide automatic net name incrementation based on
increment values you set using the Options Configure dialog.
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Nets are contiguous if they are visually connected on the design. For instance, wires are contiguous
if they are connected endpoint to endpoint.

When wires are placed down, without being connected to an existing net, they are automatically
given a unique net name, for example, NET00001. These system-assigned nets can subsequently be
renamed, or ported to a new or existing net.

The Wire Properties and Utils Rename Net commands allow you to rename a selected net.
Copying a Matrix

A matrix is an array of circuit elements. With the Edit » Copy Matrix command, you can duplicate
one or more selected objects in both the horizontal and vertical directions.

For example, you could choose this command to select a pin and create a column of four pins, or
you can select an existing column and create any number of additional columns.

To create a matrix of objects, follow these steps:
1. Select the objects that you want to duplicate.

2. Choose Edit » Copy Matrix to open the Edit Copy Matrix dialog.

Edit Copy Matrix |

Murnber of Colurnz: [
Calumn 5pacing: 100.0

Cancel

d

Mumber of Rows: 1

Row Spacing:

11

3. Inthe Number of Columns box, specify how many duplications you want to perform
horizontally. In the Column Spacing box, enter a value to determine the spacing between
duplications and in which direction (positive=right, negative=left) to duplicate.

4. In the Number of Rows box, specify how many duplications you want to perform vertically. In
the Row Spacing box, enter a value to determine the spacing between duplications and in
which direction (positive=up, negative=down) to duplicate.

You will receive an error message if what you specify for your duplication is too large to fit in
the Workspace.

5. Click OK. If your duplication is unsatisfactory, choose Edit » Undo to reverse the action.

Pasting Objects

Once you cut or copy information to the Clipboard or a block file, you can paste the objects into a
schematic design. This section summarizes the techniques you can use to paste objects in a design.
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You must have enough space in the target workspace location for the items you are pasting. If the
space isn't sufficient or you are too close to the edge, the data can’t be pasted to the design.

Pasting Clipboard Objects

To paste the contents of the Clipboard to a design, follow these steps:

1. Cutor copy information to the Clipboard.

2. Move the cursor to the location where you want to paste the information.

3. Choose Edit » Paste From Clipboard or press CTRL+V.

To learn how to copy information to the Clipboard, see Copying Objects to the Clipboard (page
97).

Pasting From a File
To paste objects from a file to a design, follow these steps:

1. Copy information to a file. For instructions, see Copying Objects to a File (page 91).

2. Choose Edit » Paste From File or Edit » Paste Circuit form File. The Edit Paste from File dialog
appears.

3. Select the file that stores the objects you want to paste in your design. Then, click Open. The
cursor takes the shape of a crosshair cursor.

4. Click the workspace at the location at which you want to paste the contents of the file.
To learn how to copy objects to a file, see Copying Objects to a File (page 917).

Splitting a Net
The naming of nets separated as a result of a cutting, moving, or pasting action depends on

whether the nets were global or local. This situation may arise when a wire is deleted from a net or
when a 2-pin part is inserted over a wire segment.

e If the original wire has a system-assigned net name (for example, NET00001) then one of the
nets is given a new system-assigned net name, while the other retains the original net name.

e If the original wire was connected to a global net, the sub-net still attached to the port or
power symbol retains the original net name, while the other net is renamed to a unique
system-assigned net name.

e If both sub-nets are connected to a port or power symbol, then both sub-nets retain the
original name.

Net splitting occurs if an inserted part has only two pins, and it is inserted over a single wire
segment.
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Object Properties

With P-CAD Schematic, you can gain access to a Properties dialog that contains context-sensitive
information about and object in a design.

When displaying the properties of multiple objects, the result depends on whether the objects are
of the same type.

If the objects are the same type, but have different styles or other characteristics, then the
Properties dialog appears, but specific information about the objects will be blank or grayed where
the information differs between objects.

You can enter information in the dialog and click OK, and then all of the selected objects uniformly
take on the characteristics (e.g., dimensions) of what you specified in the dialog. You can use the
block selection mask to restrict selection. For information, see Options Block Selection (page 287).

Although you cannot display the properties of objects of different types, you can perform other
edit commands.

Opening a Properties Dialog

To open a Properties dialog, choose one of these methods:
e Select an object and choose Edit » Properties.
e Right-click an object and choose Properties from the shortcut menu.

e Double-click an object. A Properties dialog only displays if you've selected the Double-Click
Displays Properties check box in the Mouse tab of the Options Preferences dialog.

Editing Nets

94

This section discusses deleting objects from nets, managing net connections and the edit nets
function.

Deleting Objects from Nets

When you delete objects from nets, you get a variety of results depending on what you delete and
the makeup of the net from which you delete the objects. The function of smart nets is to maintain
certain connections when objects such as wires, parts, and net nodes are deleted. In general, the
following can occur.

If you remove a wire from the middle of a net:

e If the deleted wire has a system-assigned net name (for example, NET00001) then one of the
nets is given a new system-assigned net name, while the other retains the original net name.

e If the deleted wire was connected to a global net, the subnet still attached to the port or power
symbol retains the original net name, while the other net is renamed to an unique system-
assigned net name.
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e If both sub-nets are connected to a port or power symbol, then both sub-nets will retain the
original name.

e If you delete a wire that isolates a pin from the rest of the net, you end up with a disconnected
node that is no longer part of any net.

Managing Net Connections

A single symbol pin or a part’s sub-selected pin can be connected to a net. To do this, right-click
the pin and choose the Add to Net command. When the Add to Net dialog appears, select a pin you
must supply the name of the existing net to which it will be connected.

A symbol pin connected to a net can be disconnected from the net. To do this, right-click the pin
and choose the Remove from Net command. The pin remains in the design as a single pin.

Using the Edit Nets Dialog

You can also use the Edit Nets dialog to select nets, edit net attributes and rename and delete nets
and buses. A net is an electrical connection (e.g., two pins connected by a wire). Buses are a
graphical representation of a bundle of one or more wires used to show multiple parallel wires on
the schematic.

If you click the Edit Attributes or View Attributes button, the Attributes dialog appears. Within the
collection, each attribute’s name and value appear in the column.

¢ Adding an Attribute: To add an attribute, click the Add button to open the Place Attribute
dialog. Add a pre-defined attribute by choosing first the Category and then the desired
attribute. To add a new attribute, select {user-defined} in the Name list and enter the name for

the attribute. Enter the Value for the attribute and click OK, and the attribute is added to the
table.

¢ Editing Attribute Properties: To edit an attribute’s properties, select an attribute from the table
and click the Properties button (or double-click the attribute) to open the Place Attribute
dialog.

¢ Deleting an Attribute: Highlight an attribute in the table and click Delete.

¢ lLaunching a Reference Link: When the special attribute Reference, whose value is a reference
link, is added to the pattern, you can select the Reference attribute and click Launch to launch
an application or web address to display a document or web site.
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CHAPTER 6

Documentation Tools

The Documentation Toolbox focuses on accelerating the development of a complete, informative
documentation package that details the fabrication, assembly, and testing of the printed circuit
board. This chapter includes the following topics:

Title Sheets

Revision Blocks

Fields and Field Sets

Sheet Connector Cross Referencing
Net Index Tables

Note Tables

Power and Ground Tables
Revision Note Tables

Spare Gate Tables

Working with Tables

Reporting on Schematic Designs
Generating Reports

Generating a Netlist
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Title Sheets

With P-CAD Schematic, you can create custom title sheets for each sheet in your schematic design
or you can select one of P-CAD'’s standard title sheets to use on all of the sheets in your design.

e Custom title sheets give you the ability to add a design border, zones, and a title block
independently, using the combination and layout that best fits your design needs. For
instructions, see Creating a Custom Title Sheet (page 101).

e Standard title sheets are a collection of title sheet templates that come with P-CAD Schematic.
These sheets contain a design border, zones, and title block by default. For instructions, see
Using a Standard Title Sheet (page 100).

A title sheet can contain several items. As shown in the following figure, a title sheet can contain a
design border, zones, and a title block.

Design Border
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Before you create a custom title sheet or use a standard sheet, you should be familiar with the basic
components of a title sheet: design borders, zones, and title blocks.

Design Borders

Depending on your workspace size, the design border around a title sheet has a default dimension
of 1/2 inch (500mils or 12.7mm) inside each edge of the workspace. The following table details the
standard workspace sizes and the corresponding border dimensions in P-CAD Schematic:
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Workspace Size Dimensions (inches) Workspace Size Dimensions (millimeters)
A 85x11 A4 210 x 297
B 11 x17 A3 297 x 420
C 17 x 22 A2 420 x 594
D 22 x 34 Al 594 x 841
E 34 x 44 A0 841 x 1187
Zones

A design border and its zones are the primary components in a schematic title sheet. Like a road
map, zones divide the horizontal and vertical areas of the design into various sections. The
following figure shows you a portion of a design border and its zones:

5 I B I Horizontal Zones

Vertical Zones

The zone intelligence in P-CAD Schematic give you the ability to track nets between sheets and
automatically include these net locations as annotations in your design. This feature is enabled by
default, whether or not the zones are displayed in the workspace. However, to prevent overlay, it is
recommended that you turn off the display of the border and zones when you use a standard title
sheet.

Title Blocks

You can place a title block on any sheet, which includes design information such as, Title, Author,
Design Number and Revision fields. The following figure shows you a sample title block:

Title

Size Number Rev
Date. . . . .. .. .. .. .. |Drawnby
Filename- -~ -~ -~ -~ -~ Sheet of
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100

The structure of a title block can be unique for each schematic sheet. P-CAD Schematic includes
several schematic title block files that you can use in your design.

You can create your own title block files. In addition, you place fields within the block. These fields
can also be unique to each sheet. For information, see Fields and Field Sets (page 103).

In P-CAD Schematic, title block files have the *.tt1 file name extension. In P-CAD PCB, title block
files have the * . tbk file name extension.

After you are familiar with the basic components of a title, see one of the following topics to learn
how to include title sheets and related components in your design:

e Using the Global Title Sheet (page 100).
e Using a Standard Title Sheet (page 100).
e Creating a Custom Title Sheet (page 101).

Using the Global Title Sheet

To use the global title sheet, follow these steps:

1. Open the Options Sheets dialog using one of the following methods:
® Choose Options » Sheets.
® Choose DocTool » Titles.

® Choose Options » Configure. Then, click Edit Title Sheets in the Title Sheets frame.

2.  When the Options Sheets dialog appears, click the Titles tab.

3. From the Sheets list, select the sheet to which you want to apply the standard title sheet.
4. Choose Global.

5.  Click Modify.

6. Click Close.

Unless otherwise specified, the global title sheet appears on every sheet in your design by default.

Using a Standard Title Sheet

A standard title sheet includes a design border and zones. Several title sheet files are available in
the Titles folder, which is located in your installation directory. To use one of these title sheets in
your design, follow these steps:

1. Open the Options Sheets dialog using one of the following methods:
® Choose Options » Sheets.
® Choose DocTool » Titles.

® Choose Options » Configure. Then, click Edit Title Sheets in the Title Sheets frame.
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When the Options Sheets dialog appears, click the Titles tab.
From the Sheets list, select the sheet to which you want to assign the standard title sheet.

In the Title Block frame, click Select. The Open Title Block dialog appears.

DA

Select the title sheet file you want to use and click Open. Standard title sheet files are located
in the Titles folder of the P-CAD installation directory and have the * . tt1 file name
extension.

6. (Optional) Turn off the display of the design border and its zones:
® To turn off the display of the design border, clear the Display Border check box.

® To turn off the display of the zones, clear the Annotate Zone Information check box.

To correspond to the zoned perimeter included on the standard title sheet, enter information
in the Borders and Zones frames. However, it is recommended that you turn off the display of
the design border and its zones to prevent overlay. The border selections specify the
dimensions of the perimeter; the default border dimensions correctly specify the bounds of a
standard title sheet. The zones selections specify the number of zones in the horizontal and
vertical directions. The zone intelligence is enabled whether or not the zones are displayed
and is included to annotate a sheet connector or to complete one of the tables of design data.

7. Click Modify to apply your changes to the selected sheet.
8. Click Close.

Creating a Custom Title Sheet

To create a custom title sheet that you can later use in P-CAD Schematic designs, follow these
steps:

1. Create a one-sheet design in P-CAD Schematic. For title sheets, you may place:
* Lines
* Arcs
* Polygons
e Text
* Attributes
* Fields
2. Choose File » Save As. The Save As dialog appears.
3. Navigate to the Titles folder in your P-CAD installation directory.

4. In the File name box, type the file name and file name extension as shown in the following
example: “title.ttl”
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5.

When you type the file name, you must enclose the filename and file name extension in
quotation marks (e.g., “TitleA.ttl”).

Click Save.

You can now use the custom title sheet in your designs. For instructions on using a custom title
sheet, see the following section.

Using a Custom Title Sheet

To use a custom title sheet in a design, follow these steps:

1.

Open the Options Sheets dialog using one of the following methods:

® Choose Options » Sheets.

® Choose DocTool » Titles.

® Choose Options » Configure. Then, click Edit Title Sheets in the Title Sheets frame.
When the Options Sheets dialog appears, click the Titles tab.

In the Sheets list, select the schematic sheet on which you want to place the title sheet
components.

Choose Custom. The options in the Titles tab become available.

If you choose Global, P-CAD Schematic uses the Global title sheet. The Global title sheet
contains a design border, zones, and a title block by default.

In the Border frame, select the Display Border check box to show a border in the workspace.

In the Relative Origin frame, type a value in the Height and Width boxes. Then, type a value in
the X'and Y boxes.

Alternatively, select the Size to Workspace check box to use the default border size and
location.

To add zones to the design border, follow these steps:

* In the Horizontal frame, select the Alpha or Numeric button and the Ascending or
Descending button.

® Inthe Vertical frame, select the Alpha or Numeric button and the Ascending or
Descending button.

e  Select the Annotate Zone Information check box.
® Select a text style from the Text Style box.

If you want to add a title block, enter values in the File Name and Lower Right Offset boxes in
the Title Block frame. For information, see Title Block (page 99).

(Optional) To add a title block, follow these steps:
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® Click Select. When the Open Title Block dialog appears, selecta *. tt1 file from the
Titles folder in your P-CAD installation directory.

® Select the Field Set, which includes the fields to place in the title block. For details on
assigning a field set to a sheet, see Fields and Field Sets (page 103).

10. Click Modify. This assigns the chosen title sheet components to the selected sheets. Repeat
from step 1 for other sheets if desired.

11. When you click Close, the modified sheets show the border, zones, and title blocks specified.

Revision Blocks

A revision block details the differences between versions of a design. In P-CAD Schematic, a
revision block is placed as a Revision Note Table. For more information, see Revision Note Tables

(page 114). The following figure shows you an example revision block, as it looks in a schematic
design.

Revision Motes
A — Initiol Releose

B — Added C38 & C4E io provide odditicnol byv—poss copocitarce for U115 & LU1E.
per ECO # 1132

Fields and Field Sets

Afield acts as a placeholder for specific design information and you can insert a field anywhere in a
design or title block. For example, if you insert the Title field in a design, P-CAD Schematic
automatically displays the design title wherever the field is placed. After you place a field in a
design, either a field code or field result appears.

P-CAD Schematic includes the following fields by default: Approved By, Author, Checked By,
Company Name, Date, Drawing Number, Drawn By, Engineer, Revision, Time and Title. You can
also create custom fields to include in a design.

As shown in the following illustration, a field code appears between the braces (e.g., {Drawing
Number} or {Date}). A field result appears when any corresponding design information exists (e.g.,
Title (Digdemo. sch), Size (C), and Rev (5s).

P-CAD Schematic User’s Guide 103



Chapter 6: Documentation Tools Fields and Field Sets

Titl
DIGDEMO.SCH
Size |Number Rev
C . . {Drawihg Number} 5a
Dote D Drawn by RWC
Fi lenome Digdemo.sch . . Sheet -1 pf2

You can also group fields into field sets and then assign a set to a schematic sheet. P-CAD
Schematic automatically updates the field information as field values change, based on the field set
of the sheet on which they are located.

To learn how to use fields and field sets in a design, see one of the following topics:

e Adding a Custom Field (page 104).

Placing Fields in a Design (page 105).

e Changing Field Results (page 105).

e Adding a Field Set (page 105).

e Assigning Field Sets to Schematic Sheets (page 107).
Adding a Custom Field

To add a custom field to a design, follow these steps:

1. Choose File » Design Info. The Design Info dialog appears.

2. Click the Fields tab.

3. Click Add. The following Field Properties dialog appears.

Field Properties

I arne: Location
[ ’7><r Joo L8l [T

alue:

I I” Flir  Rotation:  0.0deg

Test Style: |[Default] j TExt Styles,. |
Eancell

4. Type a name for the custom field in the Name box.

5. Type avalue for the custom field in the Value box.
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6. Click OK to close the Field Properties dialog. You custom field appears in the spreadsheet of
the Fields tab.

To learn how to place fields in a design, see the following procedure.
Placing Fields in a Design
To place a field in a design, follow these steps:
1. Choose Place » Field or click the Place Field button in the Placement toolbar.

2. Click the workspace. The Place Field dialog appears.

Place Field

I ane:

Author

Checked By
Company Mame
Current D ate
Current Time
Date

Dirawing Mumber
Dirawn By
Ergineer
Filzname

Modified Date | |

3. Selecta field from the Name list. For example, select Approved By.

4. Click OK to close the Place Field dialog.

Click the workspace in the location at which you want to place the field. The field code
{Approved By} appears.

6. To place another field, click the workspace again and repeat steps 3 - 5.
7. To exit field placement mode, choose Edit » Select or another menu command.

When design information exists for a field, a field result replaces the field code. For more
information, see Changing Field Results (page 105).

Changing Field Results

When corresponding design information exists for a field, a field result appears in place of the field
code (e.g., J.Smith replaces {Approved By}). To change field results, follow these steps:

1. Choose File » Design Info. The Design Info dialog appears.
2. Click the Fields tab.
3. Open the Field Properties dialog using one of the following methods:

®  Double-click the field name.
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® Select the field name and click Properties.

4. When the Field Properties dialog appears, enter information in the Value box. For example,
enter a name, as shown in the following figure:

Field Properties

Mame: Location

IApproved By ’1« ID'D ® ID'D ‘
W alue:

J1. Smitk] " Flip  Retatior:  0.0d=g

Justificai
TestStler [0t =l e | ustiication
I i
o
Eancell o

5. Click OK to close the Field Properties dialog.

o N

6. Click Close in the Design Info dialog. The value you entered appears in the field placeholder.

Adding a Field Set

You can group fields into distinct field sets, which can contain fields such as title, author, drawing
number, etc. To create a field set, follow these steps:

1. Choose File » Design Info. The File Design Info dialog appears.
2. Click the Fields tab.

3. Click Field Sets. The Field Sets dialog appears.

4

Click Add. As shown in the following figure, the name Field Set 1 appears in the Fields Sets list
and the Field Set Name box.

Field Sets

Field Sets:

Default

E3
Add
Delete |

Field Set Marne:

Close I

5. Inthe Field Set Name box, type a name for your new field set.

6. Click Close to return to the Fields tab of the File Design Info dialog. Your new field set is
available in the Field Set list.

106 P-CAD Schematic User’s Guide



Sheet Connector Cross Referencing Chapter 6: Documentation Tools

Assigning Field Sets to Schematic Sheets

You can assign sheet-specific field sets to the sheets in a schematic design. To do this, follow these
steps:

1. Open the Options Sheets dialog using one of the following methods:

® Choose Options » Sheets.

® Choose DocTool » Titles.

® Choose Options » Configure. Then, click Edit Title Sheets in the Title Sheets frame.
2. Click the Titles tab.
3. Select the sheet to which you want to apply the field set from the Sheets list.

4. Selecta field set from the Field Sets list. For instructions on adding sets to this list, see Adding a
Field Set (page 106).

Click Modify to apply your changes to the selected sheet.
6. Click Close.

Sheet Connector Cross Referencing

When a schematic sheet contains zones, you can cross-reference the sheet connectors. A sheet
connector is annotated with the zone location of all other cross sheet connectors associated with
the same net on all schematic sheets. For more information, see one of the following topics:

e Sheet Connector Overview (page 107)

e Annotating Sheet Connectors (page 108)

e Viewing Sheet Connector Properties (page 110)
e Jumping to Sheet Connectors (page 110)

Sheet Connector Overview

To create a component to use as a sheet connector, you must save it as a Sheet Connector. Sample
sheet connectors (i.e., SHEETIN, SHEETOUT) are located in the Demo . 1ib file in the Demo folder of
your P-CAD installation directory.

A cross-referenced sheet connector is annotated with the sheet name or sheet number, as well as
the alphanumeric zone location of all instances of sheet connectors belonging to the same net. A
sample cross-referenced sheet connector is displayed in the following figure:

Sheet1[C1
\

) NET@0102
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A sheet connector indicates that the attached net is continued on another sheet. It has no net
intelligence, with the exception that when placed in a schematic design, the value attribute is set to
the net name. You can display the net name, along with the sheet connector’s zone location. For
details, see Annotating Sheet Connectors (page 108).

If the value attribute of a sheet connector changes, it will automatically be reset to the net name
when you load the design into P-CAD Schematic.

A sheet connector does not impact whether the net is local or global. For the net to be global, a
sheet connector must be used in conjunction with a port. The port designates the net as global; the
sheet connector provides the ability for cross sheet annotation.

These sheet connector cross-reference zone locations can be summarized in a net index table. This
table can be placed on a schematic sheet for reference. For information, see Net Index Tables (page
111).

Zone locations of global nets are automatically included in the Global Nets report. For information,
see File Reports (page 177).

Annotating Sheet Connectors

When a net spans more than one schematic sheet, a sheet connector is a graphical indication that
the net continues on another sheet. Using P-CAD Schematic’s zone intelligence, you can record the
sheet on which the net is continued. The sheet connector can be annotated with the connecting
sheet’s name and its zone location on that sheet.

To annotate a sheet connector, follow these steps:
1. Choose Options » Display. The Options Display dialog appears.
2. Click the Miscellaneous tab.

3. Inthe Sheet Connector Cross Referencing frame, select the Show Cross Referencing check
box as shown in the following figure:
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Options Display

Colors  Miscellaneous |

—ERLC Emors — Sheet Connector Cross Referencing
" Show v
" Hide Tewt Style: I[Default] 'I
% No Changs Dffset
{ 2 0 mil - 0. Omil
— Curzor Style — Mizcellaneou
[
& fiow ™ Draft Mode v Scroll Bars
¢ Small Cross I¥ Display Default PinDes ¥ Show Data Tips
" Large Cross ¥ Dizplay Open Ends ™ Thin Stroked Test

™ Display Overidden Erars [ Dirag by Dutling

¥ Dizplay Part Gate Mumber

Defaultz |
oK I Cancel |

4. Select a text style for the cross-reference text from the Text Style list.

5. Specify the desired X and Y Offset from the part origin to the beginning of the cross-reference
text.

6. Click OK to close the Options Display dialog.

The title sheet border must be zoned to include alphanumeric zone locations in the reference,
although the zones need not be displayed.

When you choose to display cross-references, all sheet connectors on all sheets are annotated. If a
net’s location is moved or if a sheet connector is added or deleted from the net, the sheet
connector cross-references for all sheet connectors associated with that net are automatically
updated.

If updating the sheet connector cross-reference causes the annotation to fall outside the
workspace, the annotation is relocated to its original offset point on the workspace. Subselect and
drag the cross-reference text to move it.

Originally the cross-reference annotations for a single sheet connector are organized in a column
at the offset point. You can subselect the annotations and relocate them. The relocated annotations
will be automatically rescreened based on the sheet name. The resequencing order is from left to
right, then from top to bottom, as shown in the following example:

Sheetl[A3] Sheet2[C5] Sheet3[H4]
Sheetd4 [B2] Sheet5[D1]

Sheet6[J4]

Sheet7[K5]
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Viewing Sheet Connector Properties
To view sheet connector properties, follow these steps:

1. Select a cross-referenced sheet connector.

2. Open the Part Properties dialog choosing one of the methods:
® Choose Edit » Properties.
* Right-click and choose Properties from the shortcut menu.

The Part Properties dialog appears, with the Sheet Connector tab selected:

Part Properties

Symbal Sembal Pins Companent Companent Ping Attributes

Met Mame: aD7
Sheet/Zone:  Sheetl[a2]

Cross Referenced Sheet Connectars:

Jump |

oK I Cancel |

This tab lists the net name, sheet, and zone information of the selected sheet connector, and
all sheet connectors belonging to the same net on other sheets.

Jumping to Sheet Connectors
You can jump to a sheet connector of the same net on another sheet:
1. Select a sheet connector.
2. Right-click and choose Properties from the shortcut menu. The Part Properties dialog appears.

3. Select the sheet connector to which you want to jump in the Cross-referenced Sheet
Connectors list.

4. Click Jump. The focus of the window jumps to the selected sheet connector.
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Net Index Tables

A net index table summarizes the sheet connector cross-references in a design. This table can be
placed on a schematic sheet as a reference of net locations. The following is a sample net index

table:
Mel Inder Table
Nel Narme Sheels
+8Y PROCESSOR, DAA
+5vE PROCESSOR, DAL
+12y PROCESSOR
— 8y PROCESSOR, DAA
7 37MHT FPROCESSOR[EF]18]
3B FRHE PROCESSOR[EG]18]
R PROCESSOR
A1 PROCESSOR
#2 PROCESSOR
s3 PROCESSOR
ind PROCESSOR
b5 PROCESSOR
BE PROCESSOR
v PROCESSOR
AL PROCESSOR
A0 PROCESSOR

The sheet connectors must be cross-referenced between sheets in order to include zone
information in a net index table. For details, see Annotating Sheet Connectors (page 108).

When the nets are relocated or the sheet connector information of the current design is otherwise
modified, the net index table should be updated to reflect the design changes. For instructions, see
Updating Tables (page 118).

You can also select a net index table and choose Edit » Properties. Through the Properties dialogs
you can change a variety of object characteristics but not the table type or the design data
contained within the table. With table properties, you can modify the table’s line width, name, and
text style.

|A table is updated when its properties are modified.

Placing a Net Index Table

To place a table in a design, follow these steps:
1. Choose DocTool » Place Table. The Place Table dialog appears.
2. Select Net Index Table from the Table Type list.
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3. Type a name for the table in the Table Name box. The name of the table type appears in this
box by default.

4. Selecta text style for the table from the Text Style list.

5. Click OK to close the Place Table dialog.

6. Click the workspace at the location at which you want to place the table. A table cannot be
placed outside the workspace.

7. (Optional) To place another table, click the workspace again. Then, repeat steps 2 - 6.

8. To quit placing tables, choose Edit » Select or another menu command.

Note Tables

A note table contains any notes that you’ve added to your design. To learn how to place a notes
table in a design, see Placing a Notes Table (page 113).

Adding Notes to a Note Table

To add notes to a note table, follow these steps:

1
2
3.
4

5.

Choose File » Design Info. The Design Info dialog appears.
Click the Notes tab.

Click Add.

Type a note in the next available Note Text box.

Click Close.

After you add or delete revision notes to a table, you must update the table. For instructions, see
Updating Tables (page 118).

Importing Text Files as Notes
To import a notes file, follow these steps:

1.

2
3
4.
5

Choose File » Design Info. The Design Info dialog appears.

Click the Notes tab.

Click Import. The Open dialog appears.

Select the file to import and click Open. You return to the Design Info dialog.

Click Close.

Exporting Notes to a Text File

To export a notes file, follow these steps:

112
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Choose File » Design Info. The Design Info dialog appears.
Click Export. The Save As dialog appears.

Navigate to the directory in which you want to save the text file.
Type a name for the text file in the File name box.

Select Text Files (*.txt) from the Save as type list.

o vk W=

Click Save.

Placing a Notes Table
To place a table in a design, follow these steps:

1. Choose DocTool » Place Table. The Place Table dialog appears.
2. Select Note Table from the Table Type list.

3. Type a name for the table in the Table Name box. The name of the table type appears in this
box by default.

4. Select a text style for the table from the Text Style list.
Choose the following options.
® Inthe Note Numbering frame, choose Top to Bottom or Bottom to Top.
® Enter avalue in the Width of Note Numbering box.

6. Click OK to close the Place Table dialog.

7. Click the workspace at the location at which you want to place the table. A table cannot be
placed outside the workspace.

8. (Optional) To place another table, click the workspace again. Then, repeat steps 2 - 6.

9. To quit placing tables, choose Edit » Select or another menu command.

Power and Ground Tables

A power table summarizes the power and ground nets in a schematic. This table can be placed on a
schematic sheet for reference. The following figure shows you a power table:
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Fower Table

Ref Des|Device(Type]| Pockage |SKROMNCC| +5v | DOND [+12¥

1 POLCAP CAP2ERRE PLUS

C5 POLCAR CAPZEARF PLUS

c12 POLCAR CaF3BaRF FLLUS

C13 FPOLCAF CAPIBARF FLUS

c17 FOLCAF CAFPIBARF WINUS

13 FOLCAR CAPJIBARF MINUS

T} 7458 DI 4 7 |14

us T4L53TD DIPZe @ |24

L6 7485 [P 14 B
The table includes the reference designator of all components that have power and ground pins.
You can choose to include all pins, or restrict it to include hidden pins only. You can also restrict by
reference designator prefix.

The

power table summarizes the reference designator, component type, component pattern, and

the power and ground nets for the component’s power pins.

Placin

g a Power Table

To place a power and ground table in your design, follow these steps:

1.
2.
3.

8.

Choose DocTool » Place Table. The Place Table dialog appears.
Select Power Table from the Table Type list.

Type a name for the table in the Table Name box. The name of the table type appears in this
box by default.

Select a text style for the table from the Text Style list.

Choose the following options.

® Inthe Pins to Include frame, choose Hidden Pins Only or All Pins.

® Inthe Components to Include frame, choose Only RefDes Prefix or All Components.
Click OK to close the Place Table dialog.

Click the workspace at the location at which you want to place the table. A table cannot be
placed outside the workspace.

To quit placing tables, choose Edit » Select or another menu command.

Revision Note Tables

A revision block details the differences between versions of a design. An example revision block is
shown as follows:

114
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Revision Netes

A — Initiol Relense

B — Added C38 & C4B 1o provide odditicnal by—poss capacitance for 1115 & U1E,
per ECO £ 1132

In P-CAD Schematic, a revision block is placed as a Revision Notes Table. To learn how to place a
table in the design, see Placing a Revision Note Table (page 116).

Adding Revision Notes to a Table

To add revision notes to a table, follow these steps:

1
2
3.
4

5.

Choose File » Design Info. The Design Info dialog appears.
Click the Revisions tab.

Click Add.

Type a revision note in the next available Note Text box.

Click Close.

After you add or delete revision notes to a table, you must update the table. For instructions, see
Updating Tables (page 118).

Importing Text Files as Revision Notes
To import a text file as a revision note, follow these steps:

1.

2
3
4.
5

Choose File » Design Info. The Design Info dialog appears.
Click the Revisions tab.
Click Import. The Open dialog appears.

Select the file to import and click Open. You return to the Design Info dialog.

Click Close.

Exporting Revision Notes to a Text File
To export a notes file, follow these steps:

1.

ok W

Choose File » Design Info. The Design Info dialog appears.
Click the Revisions tab.
Click Export. The Open dialog appears.

Select the file to import and click Open. You return to the Design Info dialog.

Click Close.
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Placing a Revision Note Table
To place a table in a design, follow these steps:

1.
2.
3.

8.

Choose DocTool » Place Table. The Place Table dialog appears.
Select Revision Note Table from the Table Type list.

Type a name for the table in the Table Name box. The name of the table type appears in this
box by default.

Select a text style for the table from the Text Style list.

Choose the following options.

® Inthe Note Numbering frame, choose Top to Bottom or Bottom to Top.
® Enter avalue in the Width of Note Numbering box.

Click OK to close the Place Table dialog.

Click the workspace at the location at which you want to place the table. A table cannot be
placed outside the workspace.

To quit placing tables, choose Edit » Select or another menu command.

Spare Gate Tables

A spare gate table summarizes the last used, unused, and spare gates in a design. This table can be
placed on a schematic sheet to determine which components have all parts included in the design.
The following figure shows you a sample of a spare gate table:

Spars Cole Takle

Loal Laad ol Uaed  [Spare Gotes

[

R PR PcER, P22 PRia
P25 P2:26, P31, PTS
P35, P37 FED PE:A10
F3 13 P35, PXIG6. P18,
P7.19, FT: 20, P2-1. Pa.4,
FE G, P32 PSS PR, PO,
FO-4, P96 FO:7, Pa:8, P39,
PIE:S PIA G, P17 PdD,
F1e:9, P11 P1a:11, P16-17,

P23

13

=

TE2

[y 5-E, 9= 011:0, U111 E,
U11:F, 2 S 2 Do,
L1150
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The last used and not used columns contain the last placed and the remaining unused reference
designators for each reference designator prefix included in the design. The spare gate column
includes the reference designator and section number of any unused gate, when at least one
section of the multigate component is included in the design.

Placing a Spare Gate Table

To place a table in a design, follow these steps:

1.
2.
3.

7.

Choose DocTool » Place Table. The Place Table dialog appears.
Select Spare Gate Table from the Table Type list.

Type a name for the table in the Table Name box. The name of the table type appears in this
box by default.

Select a text style for the table from the Text Style list.
Click OK to close the Place Table dialog.

Click the workspace at the location at which you want to place the table. A table cannot be
placed outside the workspace.

To quit placing tables, choose Edit » Select or another menu command.

Working with Tables

P-CAD Schematic gives you the ability to create and insert a variety of tables in your schematic
design. Once you've placed a table in your design, you can modify and update the information
using the procedures described in this section.

Modifying Tables

To modify a table, follow these steps:

1.
2.

AR L

Select the table that you want to modify.

Choose one of the methods to open the Table Properties dialog.

® Choose Edit » Properties.

® Right-click and choose Properties from the shortcut menu.

(Optional) To change the table name, type a new name in the Table Name box.
(Optional) To change the text style, select a style from the Text Style list.
(Optional) To change the line width, type a new value in the Line Width box.

If you are updating a Power Table, you can modify the following information.

e |n the Pins to Include frame, choose All Pins or Hidden Pins.

® Inthe Components to Include frame, choose All Components or Only RefDes Prefix.
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7. Click OK to close the Table Properties dialog.

Updating Tables

If you modify any of the data that is included in a table, you must update the table. To do this,
follow these steps:

1. Choose one of these methods to update tables:
® Select one or more tables and choose DocTool » Update.
® Select one table. Then, right-click and choose Update from the shortcut menu.
® Choose DocTool » Update All to update all of the tables and diagrams in your design.

2. A warning message appears to notify you that the update action cannot be undone. Click Yes
to acknowledge this message.

Reporting on Schematic Designs

The report options in P-CAD Schematic give you the ability to choose which fields appear in a
report, the sort order, as well other formatting options such as lines per page, headers, footers, etc.
These options are saved with the design file when you quit P-CAD Schematic.

Reports Available in P-CAD Schematic

P-CAD Schematic provides you with a collection of standard reports to help you track and manage
the schematic design process. The following reports are available:

e Attributes Report

e  Bill of Materials Report

e Global Nets Report

e last Used RefDes Report
e Library Contents Report
e  Parts Location Report

e  Parts Usage Report.

You can customize a standard report or you can create a custom report, based on one of the
existing reports. For instructions, see Customizing a Standard Report (page 119) or Creating a
Custom Report (page 120).

Attributes Report

The Attributes Report lists all of the design-level attributes that are assigned to the parts and nets in
your schematic. The Attributes Report contains two sections: Component Attributes and Net
Attributes.
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For instructions, see Generating Reports (page 119).

Bill of Materials Report

The Bill of Materials Report lists the parts in your schematic diagram, as well as any attributes you
have selected for inclusion in the report.

To add attributes from a non-P-CAD source, click the Import Files button in the Customize Report
dialog. For details on importing files, see the P-CAD Library Executive User’s Guide.

The Count field is system-generated at the time the report is produced. Selection criteria cannot be
applied to the Count field.

Global Nets Report

The Global Nets Report lists the sheets on which a net appears, for each global net in your
schematic design. A global net is any net that includes a port, a power symbol, or a hidden power
pin. It can consist of one or more ported subnets, subnets connected by power symbols, one or
more hidden power pins with the same net name, or a combination of all the above.

The sheet connectors must be cross-referenced between sheets in order to include zone
information in a Global Nets report. For details, see Annotating Sheet Connectors (page 108).

Last Used RefDes Report

The Last Used RefDes Report lists the last used reference designator for each component type in
your schematic design.

Library Contents Report

The Library Contents Report lists all of the components in any open libraries. To learn how to open
alibrary, see Library Setup (page 325).

Parts Location Report

The Parts Location Report lists the reference designator, sheet number, and sheet location of each
part in your schematic design.

Parts Usage Report

The Parts Usage Report lists all unused parts of multipart components in your schematic design. It
can help you minimize the total number of components used in a design.

Generating Reports

Customizing a Standard Report

To customize one of the standard reports provided with P-CAD Schematic, follow these steps:
1. Choose File » Reports. The File Reports dialog appears.

2. Selectareportin the Reports to Generate list.
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3. Click Customize. The Customize Report dialog appears. Notice that the title bar displays the
report type.

4. Setyour custom report options as appropriate.
5. Click OK to close the Customize Report dialog.

After you customize a report, you can generate it. For instructions, see Generating a Report (page
123).

Creating a Custom Report

When you create a custom report, you base it on a standard report and give it a unique name. To
create a custom report, follow these steps:

1. Choose File » Reports. The File Reports dialog appears.

2. Select the report on which you want to base your custom report from the Reports to Generate
list.

3. Click Customize. The Customize Report dialog appears. Notice that the title bar displays the
type of report you are customizing.

4. Setyour report options as appropriate. For instructions, see one of the following topics:
e  Setting Format Options (page 121).
® Setting Data Selection Options (page 121).
® Setting Sort Options (page 122).

5. Click Add. The Report Configuration dialog appears:

Report Configuration

Enter Fepart Mame:
[
ok I Cancel |

6. Type a name and file name extension for the custom report in the Enter Report Name box. For
example, type: Digdemo.bom

7. Click OK to return to the File Reports dialog.

Your new report is listed by name in the Reports to Generate list. You can now generate the report
output. For instructions, see Generating a Report (page 123).

If you select and generate both the custom report and the one on which it was based, both results
are output in a single file or report. To get individual outputs, generate each report separately.
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Setting Format Options

If you generate a report using the P-CAD Report or Separated List style format, you have various
formatting options. To set these formatting options, follow these steps:

1.
2.

Click the Format tab.

If you are setting up the format for a Separated List, skip to step 6. Otherwise, continue with
steps 3 -7.

Type a header and footer in the Header and Footer boxes.

In the Page Format frame, select the following check boxes as appropriate:

® Use Header: Includes the information you specified in the Header box.
® Use Footer: Includes the footer information entered in the Footer box.

® Design Info: Includes the information you entered in the File Design Info command and
dialog.

* Date/Page: Includes the current date and the page number.
* Pagination: Allows you to create your own pagination (lines per page).
In the Lines per Page box, type the number of lines you want printed on each page.

Type a file name extension in the File Extension box. Each report has a file name extension that
appears in this box by default.

In the Separated List frame, choose one of the following option buttons:
* Include Report Preface: Select this check box to include a report preface.

® Include Column Headers: Select this check box to include column headers at the top of
your report.

To set the width of a single column, click the Selection tab. Next, choose a field from the
spreadsheet. Then, click the Format tab and type a width for that column in the Column Width
box. Columns are set to 20 characters in width by default.

Setting Data Selection Options

To set data selection options for your report, follow these steps:

1.
2.
3.

Click the Selection tab.
Select a section from the Report Section list. This list is only available for the Attributes Report.

In the Show column, select the check boxes that correspond to the fields you want to include
in the report.

To change the order of the fields in the list, select a field and click Move Up or Move Down.
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If you can add attribute fields to a report, the Add Row button is available. Click this button to
open the Select Attribute dialog.

Select an attribute from the list and click OK. A row of data is added to the report spreadsheet
in the Selection tab.

To set report criteria for a row of data, enter information in the appropriate cells of the Criteria
(And) and Or columns. To learn how to enter information in these fields, see Selecting Report
Criteria (page 122).

To add an Or column to the report spreadsheet, click Add Column. Then set additional report
criteria.

Setting Sort Options

1.

2
3.
4

Click the Sort tab.

Select a section from the Report Section list. This list is only available for the Attributes Report.
In the Available Fields list, select the fields you want to include in the report.

Add the field to the report using one of the following methods:

e Selecta field from the Selected Fields list and click Insert. P-CAD Schematic inserts the
field above the field you select.

® Click Append. The fields you want to include appear at the bottom of the Selected Fields
list.

In the Sorting Order frame, choose Ascending or Descending to define the sort order for the
list.

Selecting Report Criteria

The following table shows the operators available for use in the Criteria (And) and the Or columns:

Use this operator To perform this function

Exactly equal to

If used with a wildcard operator, * or ?, this operator becomes literal. It
searches for a set of characters with, for example, a question mark at the

end.
< Less than
> Greater than
<= Less than or equal to
>= Greater than or equal to
<> Not equal to
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IsLike If used with a wildcard operator, IsLike means is similar to. For example,

IsLike 5* could be 50, 510, 5, etc.

If not used with a wildcard operator, IsLike is equivalent to =.

IsNotLike If used with a wildcard operator, IsNotLike means is not similar to. For

example, IsNotLike 5* could be 14 or 20 or 42, but not 50, 510, or 5.

If not used with a wildcard operator, IsNotLike is equivalent to <>.

Exist The attribute exists.

NotExist The attribute does not exist.

AnyValue The attribute exists and it has some value.
NoValue The attribute exists, but it is assigned no value.

Generating a Report
After you've set up your custom report options, you can generate a report. To do this, follow these

steps:

1. Choose File » Reports. The File Reports dialog appears.

2. Inthe Reports to Generate list, select the check boxes that correspond to the type of reports
you want to generate.

3. Click Filename. The Reports File Save As dialog appears.

4. Navigate to the directory in which you want to save the report file.

5. Type a name for the report file in the File name box.

6. Select Report Files (*.*) from the Save As type list.

7. Click Save. You return to the File Reports dialog.

8. Inthe Report Destination frame, choose one of the following buttons:
® Screen. Sends the output to a file and opens the file using the Notepad Utility.
® File. Sends the output to a file.
®  Printer. Sends output directly to the printer without creating files.

9. Inthe Style Format frame, choose one of the following buttons:

® Separated List. Puts all data in character-separated format. This format can be imported
into other spreadsheet and database programs.

® P-CAD Report. Produces a report format with columns and spaces, etc.

* If you choose Separated List, select a separator from the List Separator list.
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The list separator character displayed in the box is used for both imported and exported files.
The default character is your computer’s regional setting.

10. Set any customized options for an individual report type. For instructions, see Customizing a
Standard Report (page 119) or Creating a Custom Report (page 120).

11. Click Generate Reports.

Generating a Netlist

With P-CAD Schematic, you can generate netlist that lists the components and nets in your design.
Typically, a netlist is used by a printed circuit board editor, such as P-CAD PCB, to form the basis of
your board design.

To generate a netlist, follow these steps:
1. Open a schematic design file.

2. Choose Utils » Generate Netlist. The following Utils Generate Netlist dialog appears.

Utils Generate Metlist |

C:4%Program FileshP-CAD 200140 emohDigdemo. net

Metlizt Format: IF'-EAD ASCI j W Include Library Infarmation

OF. | Cancel |

3. Click Netlist Filename. The following Netlist File dialog appears.

Hetlist File EHE
Save in IaDemU j il l?
Demol.net
Digdema.net
File name: et Save I
Save as lype: INetIist Files [ net] j Cancel |

4. Navigate to the directory in which you want to save the netlist file.

5. Type a name for the netlist file in the File name box.
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6. Select Netlist Files (* . net) from the Save As type list.
7. Click Save. You return to the Utils Generate Netlist dialog.
8. Inthe Netlist Format list, select one of the following formats for your netlist:
e P-CAD ASCII
e Tango
® FutureNet Netlist
®  FutureNet Pinlist

®* Master Designer

e EDIF2.0.0
® Pspice
* Xspice.

The P-CAD ASCII format supports attribute passing. If you select this option, you may also
select the Include Library Information check box.

9. Click OK to generate the netlist. The netlist is saved with the filename and in the directory you
specified.

P-CAD Schematic User’s Guide 125






CHAPTER [

DDE Hotlinks

DDE Hotlinks provides a means of linking component and net highlight information between
P-CAD Schematics and P-CAD PCB applications. This chapter includes the following topics:

e Setting up the DDE Hotlinks Feature
e Using DDE Hotlinks

Setting up the DDE Hotlinks Feature
About DDE Hotlinks

The DDE Hotlinks feature gives you the ability to create a connection between two related design
files created in separate P-CAD programs. With this feature, you can explore the relationships
between designs when you run the following programs:

e  P-CAD Schematic and P-CAD PCB/Relay
e P-CAD Schematic and P-CAD PCB Viewer

With DDE Hotlinks, you can update information in one design and the feature automatically
updates the same information in a related design. For example, you could apply the current
highlight color to a part in a Schematic design and the DDE Hotlinks feature updates the related
part in P-CAD PCB. Or, when you highlight a net in a PCB design, the DDE Hotlinks feature
highlights the corresponding net in a related Schematic design.

Enabling DDE Hotlinks
To the DDE Hotlinks feature in P-CAD Schematic, follow these steps:

1. Choose Options » Configure to open the Options Configure dialog.
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2.
3.

Options Configure

— Workspace Size
a4 OB G'Q 0D E
A4 CUAZ T AZ AT AD

© User  width: |2zuun.umi|
Height: |1 7000, Orvil

Title Sheets

Setting up the DDE Hotlinks Feature

Edit Title Sheets. . |

Iv | Purge Previous Backups
7| Compress Autatave Fes

r— Orthogonal Modes—— Met Increment ECOz
v ine-Li o
¥ 8090 Line-Line Increment Yalue |1— + ECO Format
¥ 45/90 Line-Line  Was/ls Format
—AutoS ave ; ; Urits
I Enable futcSave AutoSave Time Interval [minutes): & mi

ISD o

Mumber of Eackup Files:
|3 " inch

[~ Compress Binary Designs
¥ DDE Hatlinks

File Viewer: Inotepad

Zoom Factar: |2.DD Autopan [£ Display): |25
)4 I Cancel I

Select the DDE Hotlinks check box.

Click OK to close the Options Configure dialog.

Selecting the Current Highlight Color

To select the current highlight color, follow these steps:

S A S o

Choose Options » Display to open the Options Display dialog.

Click the Colors tab.

Click Highlight to open the color palette.

Click a color in the palette.

Close the palette.

Click OK to close the Options Display dialog.
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Using DDE Hotlinks

Highlighting Parts
To highlight parts so you can explore the relationships between parts in a Schematic and PCB/Relay
design, follow these steps:

1. Start P-CAD Schematic and open a . sch design file.
2. Start P-CAD PCB and open a . pcb design file.
3. Choose Edit » Parts to open the Edit Part dialog.

Edit Part

Parts:
Ua:F ] Properties |
A,
3B
g Highlight |
10:A

U10:B Unhighlight |

1o.c
0.0 —
117134 Highlight Attached Mets

L11:B

un:c Unhighlight Attached MNets
UT2:A

Uiz =l
U13 durmp

W

Setall

|
Clear Al |

Close

4. Selecta partin the Parts list box.

Click Highlight.

6. Click Close to exit the Edit Parts dialog box. The part remains selected in P-CAD Schematic and
highlighted in P-CAD PCB/Relay.

7. Click anywhere in the P-CAD Schematic workspace to cancel the selection of the. The part
appears in the current highlight color.

Unhighlighting Parts
1. Choose Edit » Parts to open the Edit Part dialog.
2. Selecta partin the Parts list box.
3. Click Unhighlight.
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v

8.

Click Close to exit the Edit Parts dialog box and to remove the highlight color from the part in
both programs.

Select a part in the P-CAD Schematic workspace.

When you rest the mouse pointer over the parts in your design, a Data Tip appears.

Right-click the part and choose Highlight from the shortcut menu. The part remains selected in
P- CAD Schematic and the corresponding part becomes highlighted in P-CAD PCB/Relay.

Click anywhere in the P-CAD Schematic workspace to cancel the selection of the part. The part
appears in the current highlight color.

Right-click the part again and choose Unhighlight from the shortcut menu.

Highlighting and Unhighlighting Attached Nets

To explore the relationship between the nets in a Schematic and PCB/Relay design, follow these

steps:

1. Select a partin P-CAD Schematic.

2. Right-click and choose Highlight Attached Nets from the shortcut menu. In both programs, all
attached nets become highlighted, included bus connections, junctions, ports, wires, and pins.

3. Select the again. Then, right-click and choose Unhighlight Attached Nets from the shortcut
menu. This removes the highlight color from all nets attached to the selected part.

4. In P-CAD Schematic, choose Edit » Parts to open the Edit Parts dialog box.

5. Select part U23 in the Parts list.

6. Click Highlight Attached Nets. In both programs, all attached nets become highlighted,
included bus connections, junctions, ports, wires, and pins.

7. Click Close to exit the Edit Parts dialog box. Notice that the nets appear in the current highlight
color.

8. Choose Edit » Unhighlight All to remove the highlight color from all of the objects.

Highlighting Nets

To highlight nets in a design, follow these steps:

1.

130

Choose Edit » Nets to open the Edit Nets dialog.
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2. Select AD3 in the Net Names list box.
3. Click Highlight.
4. Click Close to exit the Edit Nets dialog box.

Selecting All Highlighted Objects in a Design

When you want to perform editing functions on a group of highlighted objects, follow these steps:
1. Highlight one or more objects in your design.

2. Choose Edit » Select Highlighted to select all of the highlighted objects in a design

If a highlighted object is not selected when you choose Edit » Select Highlighted, open the
Options Block Selection dialog and change your block selection criteria.
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Verifying a Schematic Design

P-CAD provides powerful Electrical Rules Checking (ECR) capabilities. The information contained in
this chapter includes the following topics:

e Configuring the ERC Feature

e Using ERC Error Annotation

Configuring the ERC Feature

Setting up Checks and Severity Levels

An electrical rules check verifies that your design does not violate the rules set up in the Utils
Electrical Rules Check dialog.

To set up these rules, follow these steps:
1. Choose Utils » ERC to open the Utils Electrical Rules Check dialog.

ChProgram Files\P-CAD 20001 \Designl.erc

—Design RBule Checks Report Options
W Single Mode Nets I Wiew Repart
M MNoMNode Mets ¥ Summarize Ignored Errars
W Electrical Rules I Summarize Overridden Errars

W Unconnected Pins
' Unconnected Wires Severity Levels |
W Bus/MetFRules
W Companent Rules ¥ Annotate Erors

I+ Met Connectivity Rules I~ Clear All Overrides
¥ Hierarchy Rules

OK Cancel
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By default, a file name for the ERC report automatically appears next to the Filename button.

Click Filename to open the Electrical Rules Check Report dialog box.

Change the name of the file in the File name box.

Select the check boxes of your choice in the Design Rule Checks frame, to apply specific rules
to the design for validation.

Select the View » Report check box in the Report Options frame to automatically display the
report when the validation process is complete.

Before you click OK to start the validation process, you will set up the ERC report options and
choose Severity Levels as described in the next lesson.

Select all of the check boxes in the Design Rules Checks frame. The following describes each
option:

Single Node Nets: Reports all nets with only one node.
No Node Nets: Reports all nets with no nodes.

Electrical Rules: Reports incompatible pin types connected together. For example, two
output pins connected together or an output pin connected to a power pin.

Unconnected Pins: Reports all pins that are not connected to any other pins (single node
nets). This includes pins that are not connected to anything at all.

Unconnected Wires: Reports all wires that are unconnected (floating). An unconnected
wire is one that is not attached to a pin.

Bus/Net Rules: Reports on nets only referenced once in a bus (i.e., a wire goes into a bus,
but doesn't come out).

Component Rules: Reports on all components that are on top of other components.

Net Connectivity Rules: Reports on power net errors. This option is discussed in more
detail later in this chapter.

Hierarchy Rules: Reports on module and link errors. Each module must have a link
attribute with pins of matching electrical type and quantity. These module and link pins
must be connected. All link pins must be placed within the design and have an attribute
referencing a valid link component.

Select the Annotate Errors check box to annotate all errors.

Click Severity Level to open the Rules Severity Level dialog.
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Rule | Rule Categony | Error |Warnmg Ignored | -
3 State Pin Tao Qutput Fin Electrical Yes
3 State Pin To Power Pin Electrical es
Bi Pin To Open High Pin Electrical Yes
Bi Pin Tao Open Low Pin Electrical Yes
Bi Pin T Output Fin Electrical Yes
Bi Pin To Power Pin Electrical Yes
Open High Pin Ta Bi Pin Electrical Yes
Open High Pin Ta Open High Pin Electrical Yes
Open Pin To Open Low Pin Electrical Yes
Open High Pin To Qutput Pin Electrical Yes
Open High Pin To Power Pin Electrical Yes
Open Low Fin To Bi Pin Electrical Yes
Open Low Pin To Open High Pin Electrical Yes LI
Severity Level
(r‘ Evor  © Weming € lgnored ‘ I Setto defeult
oK | Cancel |

9. Select one or more rules in the list box. Then, change the severity level to Ignored. To do this,
choose the Ignored button in the Severity Level frame.

10. Click OK to return to the Utils Electrical Rules Check dialog.

11. To summarize the errors you set to a severity level of Ignored, select the Summarize Ignored
Errors check box.

12. Click OK to validate the design.
The system performs its Electrical Rules Checking according to the options you have specified.

* ERCerrorindicators are created for you to display, select, and view if the severity level has
been set to Error.

® Rules with a severity level of Warning are written to the report but not annotated in the
design.

® The rules whose severity level was set to Ignored are not annotated in the design, but will
be summarized in the report, since you selected the Summarized Ignored Checks check
box.

|Every time you choose Utils ERC, all existing ERC error indicators are removed.

Using ERC Error Annotation

The lessons in this section explains how to use the ERC error annotation options.

Finding ERC Errors

To find ERC errors, follow these steps:

1. Choose Utils » Find Errors to open the Find Errors dialog box.
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2. From the Categories drop-down list, select Net Connectivity. Information about the first error
in that category appears in the description area. The last error you viewed remains in the
description area until another error is requested.

If your design has a number of errors, such as unconnected pins, and you do not want to see
those errors when scrolling through the list of errors in the Find Errors dialog, check the
Override — Don’t display this error again option. Conversely, you can choose to display only
the errors that have overrides applied to them by enabling the Show Only Overrides option.

3. View another error by using one of the following methods:

* If you know the number of the error, enter it in the Error Number box and click Find.
Information about that error appears in the description area.

®  You can scroll through the errors using the up and down arrows next to the Error Number
box until you find the error you want to view.

® Click Jump To and the error finder positions the cursor in the center of the error indicator
in your design.

Overriding Error Displays

The display of overridden, annotated errors can be globally controlled. To do this, follow these
steps:

1. Choose Options » Display to open the Options Display dialog.
2. Click the Miscellaneous tab.
3. Select the Display Overridden Errors check box.

When enabled, any error indicator whose display has been overridden will appear in the design as
an inverted triangle.

To hide overrides from view, clear the Display Overridden Errors check box in the Miscellaneous
tab of the Options Display dialog. When the check box is enabled, an overridden error indicator
appears as an inverted triangle in your design.
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Block Selecting Error Indicators
If you want to include ERC error indicators in a block selection,

1.

2
3.
4

Choose Options » Block Selection to open the Options Block Selection dialog.
Click Clear All to cancel the selection of check boxes in the Items frame.
Select the ERC Errors check box in the Items frame.

Click OK to close the Options Block Selection dialog box.

Overriding ERC Errors

Individual ERC error indicators can be removed from the design without being resolved when you
override their display. You may want to hide errors such as unconnected pins when the errors will
not be resolved and you do not want to see them in the design.

To apply an override, follow these steps:

1.
2.

Select an error.

Right-click and choose Override from the shortcut menu.

To remove an override from a selected error, right-click and choose Unoverride from the
shortcut menu.

Fixing and Deleting ERC Errors

The recommended method for using ERC error annotation to fix design errors is as follows:

1.
2.

Choose Utils » Find Errors to view the errors.

Display an error you want to correct and go directly to it in the design by clicking the Jump To
button. Continue resolving the errors in the design in this same manner until all errors have
been fixed.

Select an error indicator and press the DELETE key. You can delete the ERC error indicators
from your design as they are resolved.

Another way to delete ERC error indicators is to choose Utils » ERC; all existing error indicators
are deleted, and the program flags only the remaining errors. Or you can leave the ERC errors
on the sheet. The next time you choose the Utils » ERC command, all existing ERC error
indicators will be removed automatically.
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Printing a Schematic

This chapter includes the following topics:
e Setting up Printers and Plotters

e  Setting up Print Jobs.

Setting up Printers and Plotters

This section explains how to set up a printer or plotter in P-CAD Schematic. Before set up a print or

plot job, you must install a printer or plotter on your system. For instructions, see your Windows™
documentation.

Print Features
Printing in P-CAD Schematic contains many useful features:

e Flexible print options, where each sheet in a print job can be defined with unique printing
options such as preset and custom scaling, print region, X and Y offset, and more.

e Color options, where you can customize color output (if you are using a color printer).
e Preview, where you can verify the layout of the output before sending to the printer.
e Batch printing of multiple sheets.
Selecting a Printer or Plotter
To select the printer or plotter that you want to use from P-CAD Schematic, follow these steps:

1. Choose File » Print Setup to open the Print Setup dialog.
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Print Setup HE
— Printer
MName: A\ OMICEOMNYEngineering Properties |
Status: Ready
Twpe: HF Laserdet 5
Where 134.8.220.19
Comment:
—Faper Orientation—————————————
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Source: IAutDmatir:aIIy Select j  Landscape

MNetwork... Ok | Cancel |

2. Select a print device from the Name list. This list shows the printers and plotters that have been
installed on your system.

Select a paper size and paper source from the corresponding list boxes in the Paper frame.
4. Choose Portrait or Landscape in the Orientation frame.

5. Click the Properties button to open a dialog box in which you can specify other print
parameters. Then, click OK to close the Properties dialog.

Because print parameters are device-specific, the options in the Properties dialog depend upon
the print device you selected.

6. Click OK to close the Print Setup dialog box.

You have selected a print device. You can now define your page setup options.

Setting up Print Jobs

Defining Image Options, Image Scale, and a Print Region

For each sheet, you can scale your image to fit standard or custom size papers, define a print
region, set horizontal and vertical offsets, display a title, and rotate the image.

1. Choose File » Print to open the File Print dialog.

2. Click Page Setup to open the Page Setup dialog.
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Page Setup
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You can set different print options for each sheet in a design. However, this procedure shows
you how to define you page setup options for a single sheet.

3. Select Sheet 1 in the Sheets list.

4. Choose one of the buttons in the Image Scale frame to select an image scale to the selected
sheet.

Although you will not choose the Scale to Fit Page button in this tutorial, choosing this option
would scale the print region to fit on a single page. Page size is determined by your print
driver.

5. Select the Title check box in the Image frame to display a title around your design. A title
prints only if you have set one up with the Options Configure dialog.

6. In this tutorial, you will define a print region in your design. To do this, clear the Sheet Extents
check box to enable the other fields in this frame. Then, click Define Region. The workspace
appears.

If you prefer to print the entire design, select the Sheet Extents check box in the Print Region
frame and skip to step 7. Select this option only if you want to print the entire design.

7. Hold down the left mouse button and drag the pointer across the workspace to draw a
bounding outline around the desired print region.
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8. Right-click or press ESC. An information message appears to confirm the coordinates of the
selected print region. Click Yes to accept these coordinates.

9. A message appears, warning you to apply these changes to the print job/sheet. Click OK to
acknowledge this message.

The Page Setup dialog reappears. In the Print Region frame, the X and Y coordinates display
for the lower left and upper right corners of the print region.

10. Click Update Sheet to apply these changes to the print job/sheet.
11. Click Close to close the Page Setup dialog and return to the File Print dialog.
You have set up your page options. Next, you will set up your print options. For instructions, see

Setting your Print Options (page 142).

Setting your Print Options

With the Print Options dialog, you can set up various print options. This dialog contains two tabs:
Colors and Miscellaneous. To use this dialog, do the following:

1. Choose File » Print to open the File Print dialog.
2. Click Print Options to open the Print Options dialog.
3. Click the Colors tab.

Print Options
Caolors | Miscellaneous |
— ltem Colars —Display Caolors Junction Size
e u Backgraund | o -

Bart m [Urused) [ |  Large
s ] =] [ & User

Junction | ] s | W Size IF
- u {unueed) m
Line @

Folygon @ 4IIME @
T u Wire Atr L

Open End m Part Aftr | L]

Detaults

oK. | Cancel |

4. Choose your print colors using one of these methods:

* If you have a color printer, click a command button in the ltem Colors or Display Colors
frame. When the color palette appears, click a color swatch and then close the palette.
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* If you have a black and white printer, click the Defaults button. This turns all colors to
monochrome. We recommend that you use the defaults setting to avoid undesirable
output when color settings are converted to grayscales.

5. Inthe Junction Size frame, choose the Small, Large, or User radio button.

Notice that you can enter a value in the Size text box only when you choose the User radio
button. You can enter a value in inches, centimeters, etc. However, the value must be less than

or equal to 100 mils.

6. Click the Miscellaneous tab. In this tab, you set the size or ERC error indicators and reference
points. In addition, you set other miscellaneous print options as shown in the following figure:

Print Options E

Colors  Miscellaneous |

— ERC Emmors

= Eursan Styls

) o
) BmallEross
) Large ross

= Sheet Connestan Eoss Beferencing

I | Ghiov Erass FEfErEnehg

TiErt Style I

Y|n

[Hfeet
K

~ Miscellansous
o Diraft Mode:

[~ Display Open Ends

v Display Part G ate Mumber

[~ Thin Stroked Text

v Frint Highlighted *#/ires

& Busses as haloed

Defaults |

[ o ]

Cancel |

To use the default settings, click the Defaults button.

7. Inthe ERC Errors frame, choose one of these buttons:

* Show. Enables the display of ERC errors in your printed design.

® Hide. Disables the display of ERC errors in your printed design.

* No Change. Keeps the current display setting.

8. Select these check boxes in the Miscellaneous frame:

* Draft Mode: Enables a thin outline of the design components in the printed output.

e  Thin Stroked Text: Prints text in its stroke mode.
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¢ Display Open Ends: Prints an indicator showing any open ends.
* Display Part Gate Number: Enables the printing of Part Gate Numbers.

¢  Print Highlighted Wires & Busses as haloed: Distinguishes any wires or buses that are
currently highlighted as haloed lines.

9. Click OK to return to the File Print dialog.
You have set up your print options. Next, you will learn how to preview your print job.

Previewing a Print Job

Before you print a document, you can view it in a print preview window. To open this window, click
the Print Preview button in the File Print dialog. The print preview window contains these options:

e  Print: Sends the current print jobs to the printer.

e Next Page: Displays the next page of the print output in the Print Preview window.

e PrevPage: Displays the previous page of the print output in the Print Preview window.
e Two Page/One Page: Allows you to view two pages at a time or only one page.

e Zoom In: Zooms in on the center area of the current page. Use the scroll bars to move to the
desired viewing region.

e Zoom Out: Zooms out on the current page.

e Close: Closes the Print Preview window.

Generating Printouts

After you have defined your page setup and print options, return to the File Print dialog to print the
sheets. The following shows you how:

1. Inthe File Print dialog, click Set All to enable all the sheets in the design.
2. Click Generate Printouts to print the highlighted sheets.

Now that you’ve generated a printout, you will learn how to use the override settings on print a job.

Override Settings

You have two options for overriding your print settings. You can print your current schematic
window, or you can scale the print area to fit on a single page. The following lessons guide you
through each option.

Printing the Current Window
To print the current window, follow these steps from your design workspace:

1. Use the View commands to select the desired window in Schematic. For example, zoom in on
an area in your current design.
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Choose File » Print. The File Print dialog appears.
Highlight the sheet to print in the Sheets list box.

In the Override Settings frame, select the Current Window check box.

Selecting the Current Window check box overrides the Print Region settings for the current
sheet’s print job.

Click Generate Printouts. P-CAD Schematic prints out the print job with the region defined by
the current window. The printout may be on one page, or on many pages, depending on the
size of the window and the printer settings.

Scaling to Fit Page

When printing, you can override the page settings for all sheets so that the print output is scaled to
fit on a single page. To print scaled print jobs, follow these steps:

1.
2.
3.

Choose File » Print to open the File Print dialog.
Select the Scale to Fit Page check box in the Override Settings frame.

Select the desired print job(s) in the Sheets list. To define a new sheet print job, click the Page
Setup button and follow the instructions in Defining Image Options, Image Scale, and a Print
Region (page 140).

Click Generate Printouts. P-CAD Schematic prints out the contents of the selected sheets. The
print output is scaled to fit exactly on a page. The page size is set by the print driver. See your
print driver’s options for the page sizes.

The File » Print Scale to Fit Page overrides the scale settings for all print jobs. To scale an individual
sheet’s print job to fit a single page, use the Scale to Fit Page check box in the Page Setup dialog.
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Design Technology Parameters

The Design Technology Parameters (DTP) feature gives you the ability to capture design
information, including net class definitions and design rules. With this feature, you can create and

save design information in a DTP file, which can then be used in any P-CAD design. This chapter
includes the following topics:

e Introducing the DTP Feature
¢ Opening and Creating DTP Files
e  Working with DTP Files

Introducing the DTP Feature

What is DTP?

The Design Technology Parameters (DTP) feature gives you the ability to capture design
information, including net class definitions and design rules. With this feature, you can create and
save design information in a DTP file, which can then be used in any P-CAD design.

About DTP Files

A design technology parameters file (* . dtp) gives you the ability to create and save information
that is associated with various aspects of a P-CAD design, such as Class to Class rules, net class
definitions, and more.

The data in a DTP file is organized in a hierarchical structure with the following levels: Files,
Groups, Sections, and Items. As shown in the following figure, the Digdemo. dtp file contains a
group named Digdemo. Within this group are several Sections, such as Class To Class Rules, Global
Rules, and so on. Each section contains a collection of items. For example, the Global Rules section
contains two items: Bottom and Top.
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Design Technology Parameters

Technology Filename: C:AProgram FilesiP-CAD 20014DemaotDigderno.dip

™ Bead-anlyfile

i ] UpdEte Fram Pesign |
Bl [T} Digdemn
- Class To Class Rules iy e e |

E1-[™ Global Rules

[T Bottom Eropeties... |

[T Top

2= Layer Sets Mew Group... |

Eiﬁ Met Class Definiions

[ MNet Class Rules Eename.. |

[ Met Rules

#- @ Pac Styles Dizlziz |
&G via Styles
Etatistics |

Adtribute Handling On Copy
& fiergeAiituies

) Beplace Design Atilhutes

Close

When you create a design, you can also create a DTP file and organize the information as
appropriate. You can then build, browse, and modify the hierarchy of your DTP file. To do this, use
the options in the Design Technology Parameters dialog shown in the previous figure.

Opening and Creating DTP Files

The procedures in this section familiarize you with the DTP file creation process.
Opening a DTP File
To create a new DTP file or to open an existing file, follow these steps:

1. Start P-CAD Schematic and open a design file. For example, open Digdemo . pcb, which is
located in the Demo folder of your P-CAD installation directory.

2. Choose File » Design Technology Parameters to open the Design Technology Parameters
dialog. The system path and DTP file name appears next to the Technology Filename button.

Creating a DTP File
To create and save a DTP file, follow these steps:

1. Choose File » Design Technology Parameters to open the Design Technology Parameters
dialog.
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Design Technology Parameters

C:\Program FileshP-CAD 20014 Demo’Digdemo.dig

™ Read-only file

@ Digderno.dtp Update From Design
@ Digdemo
Copy To Design
Prapeties,.
Rename...
Delete

Attribute Handling On Copy
& Merge Attributes

" Replace Design Attibutes

Close

2. Click Technology Filename to display the Open dialog.

Open HE
Laakin: IaDemo = gl

Digdemo.dip
ModtaxD dip

File name: I Open |
Files of type IDesign Technology Parameter Files (*.dta) j Cancel

3. Type a name for your DTP file in the File name box. For example, type: Digdemol
4. Select Design Technology Parameter Files (*.dtp) in the Files of type list.
5. Click Open to display the following Open dialog:
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Digdermol.dtp
This file does not exist.

Create the file?

6. Click Yes. The new DTP file name appears next to the Technology Filename button in the
Design Technology Parameters dialog, as shown in the following illustration.

Design Technology Parameters

{ Technalogy Filename. || C:\Program FilestP-CAD 20014 Demo\Digdemal.dip

[ Read-onlyfile

@ Digdemal dtp Update Franm Desian. .
Eapy e DS
Bropeties
Eenanie. .
Delete

Attribute Handling On Copy
& [erae Attt utes

1 Baplace Design Atrituias

Close |

When you create a DTP file, only the Filename appears in the list box. To add groups, sections,
and items, see one of the following sections: Adding a Group (page 150), or Adding a Section
(page 151).

7. Click Close to the exit the Design Technology Parameters dialog.

Adding a Group
To add a group to a DTP file, follow these steps:

1. Choose File » Design Technology Parameters to open the Design Technology Parameters
dialog.

150 P-CAD Schematic User’s Guide



Opening and Creating DTP Files Chapter 10: Design Technology Parameters

2. Open the DTP file that you want to modify by clicking the Technology Filename button. For
example, open Digdemol.dtp.

3. Click New Group to open the New Group Name dialog.

4. Type a name in the New Name box. For example, type: Groupl

New Group Name
MNew Marne: oK

Group1|
Cancel

5. Click OK to close the New Group Name dialog. The new group name appears in the DTP tree,
as shown in the following figure:

Design Technology Parameters

Technology Filenarme... | C:A\Program FilesiP-CAD 20001 \Demo’Digdemol.dip

I” Read-only file

@ Digdemo.cip Update Fram Desighn |
Groupl

Capy e DEsimh |

PBrepeties, |

BEename |
Delste |
Statistics) |

Aftribute Handling On Copy
= vleroe Attikuies

] Beplaes Desigh Afrbutes

Close

6. Click Close to exit the Design Technology Parameters dialog.

Adding a Section

To add a section to group in a DTP file, follow these steps:

1. Choose File » Design Technology Parameters to open the Design Technology Parameters
dialog.

2. Open the DTP File of your choice by clicking the Technology Filename button. For example,
open Digdemol.dtp.
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3. Selectagroup in the DTP tree. For example, select Group1. The label on the New Group
button changes to New Section.

4. Click New Section to open the New Section Type dialog.

New Section Type
— Section Type
[ & [ Layers ‘
[ Desian Rules ¥ HetClass Bules
¥ Class Toblass Fules ¥ HetFules
¥ | Glotal Fiules ¥ | Bad Styles
¥ Laver Sets [V Wiz Styles
[V et Class Defintions
ak. Cancel |

5. Select the check boxes that correspond to the sections you want to create.

6. Click OK to close the New Section Type dialog. The selected sections appear in the DTP tree,
as shown in the following figure:

Design Technology Parameters

Technology Filename... C:\Program FileshP-CAD 20074 Demo’\DigdemaT.cip

[ Read-onlyfile

@ Digdemal dtp Update From Design...
[T} Group!

s Copy To Design...
[™ Design Rules
[™ Global Fules Bropemties..

22 Layer Sets

% Layers Mew ltem...

Ei‘j MNet Class Definitions

[™ Ket Class Rules Eenanme. .

- [T Net Rules

‘ Pad Styles Delete
@ Via Syles
Statstics

Attribute Handling On Copy

@ Merge Attributes

" Replace Design Afttibutes

Close
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Adding an Iltem

To add an item to a section in a DTP file, follow these steps:

1.

Choose File » Design Technology Parameters to open the Design Technology Parameters
dialog.

Open the DTP File of your choice by clicking the Technology Filename button. For example,
open Digdemol.dtp.

Select a section in the DTP tree in the Design Technology Parameters dialog. For example,
select Net Class Definitions. The label on the New Section button changes to New Item.

Click New Item to open the Enter Net Class Name dialog.

Enter Net Class Name

\
Cancel

Type a name in the New Name box. For example, type: ITEM1

Click OK to close the Enter Net Class Name dialog. The new item appears in the appropriate
section of the DTP tree.

Working with DTP Files

Once you created a DTP file, you can browse and modify the contents of that file. In addition, you
can update a file with information from your active design, as well as copy DTP data to your design.
This section contains procedures that show you how to perform these actions and more.

Browsing the Contents of a DTP File

To browse the contents of a DTP file, follow these steps:

1.

Choose File » Design Technology Parameters to open the Design Technology Parameters
dialog.

Click Technology Filename to display the Open dialog.

Navigate to the directory in which the DTP file is located. For example, navigate to the Demo
folder in the P-CAD installation directory.

Select the DTP file that you want to open from the list. For example, select Digdemo. dtp.

Click Open. The DTP filename appears next to the Technology Filename button.

If a . dtp file is read-only, the Read-only check box is selected and the term read-only appears
next to the filename. You cannot modify or delete a read-only DTP file.

P-CAD Schematic User’s Guide 153



Chapter 10: Design Technology Parameters Working with DTP Files

6. Expand a group or section by clicking the + sign. When a group or section is expanded, the -
sign appears.

7. Collapse a group or section by clicking the — sign. When a group or section is collapsed, a +
sign appears.

Use the options in the Design Technology Parameters dialog to set up the design technology
parameters, copy parameter data to or from a design, view or modify data properties, and browse
or modify the file’s hierarchy. To learn more about these options, see the appropriate section in
this chapter.

Renaming a Group or Item
To rename a group or item, follow these steps:

1. Selecta group or item in the DTP tree.

2. Click Rename to open the Rename Net dialog.

Cancel |

3. Type a name in the New Name box.

4. Click OK to close the Rename Net dialog. The new name appears in the DTP tree.
Deleting DTP File Information
To delete information from a DTP file, follow these steps:

1. Choose File » Design Technology Parameters to open the Design Technology Parameters
dialog.

2. Selectagroup, section or item in the DTP tree.
3. Click Delete to open a Warning dialog.
Warning 5933

& This command is not undoakble. Are you sure you wantto delete entry 'Class To Class Rules'?

4. Click Yes to delete your selection. If you are deleting a group or section, all objects within that
group are deleted. This action cannot be undone.

154 P-CAD Schematic User’s Guide



Working with DTP Files Chapter 10: Design Technology Parameters

Viewing Item Statistics
To the statistics of an item in a DTP file, follow these steps:

1. Choose File » Design Technology Parameters to open the Design Technology Parameters
dialog.

2. Selectan item in the DTP tree to make the Statistics button active. Click Statistics to open an
Item Statistics dialog.

hem Statistics
Global Rules Bottorm
Created By: LCAPUA
Created On Thursdlay, July 10, 1997 15:49:47
Last Modified By: LCAPUA
Last Modified On: Thursday. July 10, 1897 15:459:47

3. Click OK to close the Item Statistics dialog. This dialog contains information about
modifications made to the item.

Updating a DTP Group with Design Information

To update a group in a DTP file with information from the active design, follow these steps from the
Design Technology Parameters dialog:

1. Selecta group in the DTP tree. For example, select Digdemo, as shown in the following figure.

Design Technology Parameters

Technology Filename.. CA\Program Files\P-CAD 20014 DemolDigdemo.dip

I~ Read-onlyfile

@ Digdemo.dip Update From Design.
5 -
Copy To Design..

I Global Rules

% Lawer Sets Properes....

Eﬁ MNet Class Definitions

™9 Net Class Rules New Secfion

™ MNet Rules

-G Pad Styles Bename

@ Wia Styles

Delete
Siatistics

Aftribute Handling On Copy
& Merge Attributes

" Replace Design Attributes

Close
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Click Update From Design to open the Select Section Type dialog.

Select the check boxes that correspond to the sections you want to update. For example, select
all of the check boxes, as shown in the following figure.

Select Section Type
— Section Type
™ Hpertires I™ Layers
[ Design Fules [ Met Class Rules
[" Class To Class Bules ™ MetBules
" Global Rules [ Pad Styles
™ Layer Sets " Wia Styles
™ Met Class Defiritions
Ok Cancel

Click OK to close the Select Section Type dialog. If the update. If the update is successful, the
following message appears.

Information 5922

@ The update completed with 0 error(s) and 0 warming(s).

Click OK to close the Information message box.

You can also update individual sections in a DTP file by selecting a section from the DTP tree
and clicking Update from Design.

Copying DTP Data to a Design
To copy DTP data to a P-CAD design, follow these steps:

1.

156

Choose File » Design Technology Parameters to open the Design Technology Parameters
dialog.

Select a group or section in the DTP tree. For additional information about your options, see
Setting up Attribute Handling for Copy Actions (page 158).
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3.

Design Technology Parameters

Technology Filename... C:\Program FilesP-CAD 20014DemolDigdermo.ditp

™ Read-onlyfile
Update From Design. |
Copy To Design... |
F1-[M Global Rules

% Layer Sets Propemies. . |
[T Net Class Rules MNew Section |

B[ Met Rules
‘ Pad Styles Bename.. |

-G via Styles
Delete |

Gtatislics |

Adtribute Handling On Copy

& Merge Aftributes

 Replace Design Aftributes

Close

Click Copy To Design. If the information that you want to copy will change any existing
information, the Overwrite Warning dialog appears.

Change the rules of Met GND inthe design?

Yesto All | Mo | Cancel |

Click one of the following buttons to acknowledge the message:
® Click Yes to overwrite the information specified in the Message dialog.

® Click Yes to All to overwrite the information listed in the Message dialog, as well as any
other potential warnings associated with the section.

® Click No to keep the information as is.
® Click Cancel to cancel the copy action.

If the selected item does not exist in the design, it is added automatically. Net rule and net
class definition items are not created if they do not exist in a design.
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Setting up Attribute Handling for Copy Actions

You can copy sections to a design: Class To Class Rules, Net Class Definitions, Net Class Rules, and
Net Rules. When you select one of these sections in your DTP tree, the options in the Attribute
Handling on Copy frame become active as shown in the following figure:

Attribute Handling On Copy——
& hdarge Attributes

" Replace Design Attributes

The following describes each option in the Attribute Handling On Copy frame:

¢ Replace Design Attributes: Choose this button to replace the rules associated with an item in a
design with the rules associated with an item in the DTP file.

e Merge Attributes: Choose this button to merge the rules associated with the item in the DTP
file with rules associated with the item in the design. When you choose this button, P-CAD
Schematic favors the rules of the DTP file over the rules of the design.

For information about item-specific options, see Item-Specific Information About Copy Actions
(page 158).

Item-Specific Information About Copy Actions

The following information explains how P-CAD Schematic supports the copy action for various
objects in a DTP tree.

Class to Class Rules. If a design has two net classes, you can merge or replace the class to class
rules. If a class to class rule doesn’t already exist, a rule is created. To merge or replace class to class
rules, choose the appropriate button in the Attribute Handling on Copy frame before you click the
Copy to Design button.

¢ Replace Design Attributes: Choose this option to place a design’s class-class rules with the
rules from the Class to Class Rule Item.

e Merge Attributes: Merges the rules of the Class to Class Rule Item with the design’s class-to-
class rules, favoring the Class to Class Rule Item rules over the design.

If both net classes do not exist in the design, a class to class rule is not created.
Layer Rules. Layer rule items cannot be updated from P-CAD Schematic.
Layer Sets. Layer set items cannot be updated from P-CAD Schematic.

Net Class Definitions. If a net class of the same name exists in the design, its net members are
replaced with the net members defined by this Item. The net class rules are not changed. If a net
class of the same name does not exist in the design, it is not created.

Net Class Rules. If the net class already exists in the design, you have a choice of two options: to
merge or to replace the net class rules. To choose between the merge or replace options, choose
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the corresponding option in the Design Technology Parameters dialog before clicking Copy to
Design.

¢ Replace Design Attributes: Replaces a design’s net class rules with the rules from the Net Class
Rule Item.

e Merge Attributes: Merges the rules of the Net Class Rule Item with the design’s net class rules,
favoring the Net Class Rule Item rules over the design.

The net class, with the Net Class Rule Item rules, is created if it does not already exist in the
design.

Net Rules. If the net already exists in the design, you have a choice of two options: to merge or to
replace the net rules. To choose between the merge or replace options, choose the corresponding
option in the Design Technology Parameters dialog before clicking Copy to Design.

¢ Replace Design Attributes: Replaces a design’s net rules with the rules from the Net Rule Item.

e Merge Attributes: Merges the rules of the Net Rule Item with the design’s net rules, favoring
the Net Rule Item rules over the design.

If the net does not already exist in the design, the net, with its Net Rule Item rules, is not
created.

Pad Styles. Pad style items cannot be updated from Schematic.
Via Styles. Via style items cannot be updated from Schematic.
Modifying Item Properties
To view or modify the properties of an item in a DTP tree, follow these steps:
1. Choose File Design Technology Parameters to open the Design Technology Parameters dialog.
2. Selectan item in the DTP tree.

3. Click Properties to open an item-specific dialog.

Properties of certain items (pads, vias, global rules, layer sets) cannot be accessed in P-CAD
Schematic. In such cases, the Properties button is shaded and not available.

When you modify properties of items in your parameters file using Properties, the changes are
made immediately to the file. If you want to create a new design technology file based on an
existing file, first make a copy of your original design technology file, saving the copy under the
new name. Then, modify the design technology file copy.

If the design technology parameters file is read-only, P-CAD Schematic discards any changes you've
made.

Class to Class, Net Class, and Net Rules Properties

To open the Attributes dialog, select a class to class rule, net class rule, or net rule item in the File
Design Technology Parameters tree. Then, click Properties.
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160

Attributes

Attributes
Marne Yalue
PadTolLineClearance 20
PadToFadClearance 24
Add.. Delste Froperties. | [CEriet
Cancel |

The two-column spreadsheet in the Attributes dialog shows the collection of net attributes. Within
the collection, each attribute’s name and value appear in the column.

¢ Adding an Attribute: To add an attribute, click Add to open the Place Attribute dialog. Add a
pre- defined attribute by choosing first the Category and then the desired attribute. To add a
new attribute, select {user-defined} in the Name list and type the name for the attribute. Type
the Value for the attribute and click OK, and the attribute is added to the table. Complete
instructions on using the Place Attribute dialog are found in Place Commands (page 259).

o Editing Attribute Properties: To edit an attribute’s properties, select an attribute from the table
and click the Properties button (or double-click the attribute) to open the Place Attribute
dialog.

¢ Deleting an Attribute: Highlight an attribute in the table and click Delete.

e To launch a reference link: When the special attribute Reference, whose value is a reference
link, is added to the item, you can select the Reference attribute and click Launch to start a
program or to launch Internet Explorer to reference additional information about the item.

Global Layer Rules Properties
P-CAD Schematic does not support Layer rule properties.

Layer Set Properties
P-CAD Schematic does not support Layer set properties.
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Net Class Definition Properties

To open the Net Class Definition dialog, select a net class definition item in the File Design
Technology Parameters tree. Then, click Properties.

Net Class Definition | ]

Met Class Mame:  DAA_CIRCUIT

Met Name:

Add Fename

Mets in this Class:

MNET00040
NET00041
NETO0043
MNET00044
NET00046
NETO0047
MNET00048
MNET00049

R Hl

Dielate |
OK I Cancal

Use this to create net classes and add nets to the class. For details, see Options Net Classes (page
309).

To add a net class definition:
1. Type alayer name in the Net Name box.
2. Click Add.

3. Repeat the process until you have added all nets to the class.

Pad Style Properties
Pad style properties are not available from Schematic.

Via Style Properties
Via style properties are not available from Schematic.
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Simulating a Circuit Design

With the Mixed-Signal Circuit Simulator you can perform an array of mixed-signal simulations on
your design. Simulations are run directly from your schematic (including multi-sheet designs),
providing an easy way to investigate the performance of a circuit throughout the design cycle.

The analog/mixed-signal simulation engine uses an enhanced version of Berkeley SPICE3f5/XSPICE,
allowing you to accurately simulate any combination of analog and digital devices without manually
inserting D/A or A/D converters. This “mixed-signal” or “mixed-mode” simulation is possible
because of the inclusion of accurate, event-driven behavioral models for digital devices, including
TTL and CMOS.

Due to the complexity of digital devices it is generally not practical to simulate them using
standard, non-event-driven, SPICE instructions. For this reason, the simulator includes a special
descriptive language that allows digital devices to be simulated using an extended version of the
event-driven XSPICE. The digital devices included in the simulation-ready schematic libraries are
modeled using the Digital SimCode language.

The simulator allows unlimited circuit-level analog simulation and unlimited gate-level digital
simulation. Circuit size is only limited by the amount of RAM you have in your system.

The Mixed-Signal Circuit Simulator runs in a separate application, called the Design Explorer. When
you select Run from the new Simulate menu in the P-CAD 2002 Schematic Editor the schematic is
analyzed and an XSPICE netlist is generated. This netlist is automatically opened in the Design
Explorer, a simulation performed, and the results displayed as waveforms in the Design Explorer's
oscilloscope-like waveform display window.

The types of analyses supported include: AC small signal, Transient, Noise and DC transfer, Monte
Carlo analysis, parameter and temperature sweeping, and Fourier analysis. Analyses can be
configured in either the P-CAD 2002 Schematic Editor, or in the Design Explorer. Refer to the on-
line help for more information on using the circuit simulator.
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Using the P-CAD Circuit Simulator
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Configuring the Schematic

Before you can successfully simulate your circuit you need to ensure that your schematic contains
all the necessary information. In general, the following rules must be adhered to before you will be
able to run any of the available simulations:

e All components and parts in the schematic must properly reference a simulation device model.

e You must place and wire up suitable signal sources to provide drive to the circuit during
simulations.

e  The circuit must include a Ground net.

e If necessary, you must set the initial simulation conditions of the circuit using the .IC and .NS
devices.

Selecting simulation-ready schematic components

To perform simulation analyses, all parts placed on your schematic must contain special simulation-
specific information which tells the simulator how these components are to be treated. In general
this means that schematic parts must include a reference to an appropriate SPICE device model.
This information is defined as attributes of the component symbol.

The easiest way to create a schematic for simulation is to use simulation-ready parts from the new
P-CAD 2002 component libraries. There is a complete Library Index included with the new P-CAD
2002 component libraries (Library Index.XLS). Refer to the New features.WRI file for details on
how to use this index to locate simulation-ready components. In most cases you simply place a
simulation-ready component, set the value (such as the resistance) and simulate. Each component
includes all the information required for SPICE simulation, including designator prefix information
and pin mapping for multiple-gate components.

SPICE supports many extended features that allow you to more accurately model component
behavior, for example specifying the operating temperature of a transistor. This extra information is
entered into the pre-defined SimFields in the Attributes tab of the components' Properties dialog
after the component has been placed on the schematic sheet.

Setting up the Simulation Analyses

To select which simulation analyses are enabled, select Simulate » Setup from the P-CAD 2002
Schematic Editor menus. The Analyses dialog will pop up, the required analyses are enabled in the
General tab of the dialog.

When you run a simulation, data for all enabled analyses will be calculated and displayed in the
simulation waveform viewer window. Click the Help button in this dialog for information about
each type of analysis, and for information on the other options in the Analyses Setup dialog.
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Once the required analyses are enabled and the parameters of the enabled analyses are configured
in the appropriate tab in the dialog, you are ready to run the simulation.

To run a simulation:

1. Choose Simulate » Setup from the main menu in P-CAD Schematic to setup the analysis. The
Design Explorer window opens and the Analyses Setup dialog displays.
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Alternatively, choose Simulate » Run and the simulation is run straight away. You can also run
the analysis from the Design Explorer menus when the simulation netlist is the active

document.

2. Select the criteria for the simulation n the appropriate tab of the Analyses Setup dialog and
click Run Analysis. The Circuit Simulator runs the analysis. Refer to the online help for more

information about the setup dialog.

An Xspice netlist is generated from the design and placed in the same directory as the schematic.
This is then imported into a design database (. ddb file) of the same name as the schematic and
the database opened in the Design Explorer 99 SE. The netlist that was generated in P-CAD
Schematic is then loaded and passed to the simulation engine.
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The first time a simulation is run on a design, a default configuration file (. cf£g) will be created.
When you make any changes in the Analyses Setup dialog, they are stored in this . cfg file and
subsequently applied to future simulations of that particular design. The setup information in the
configuration file is added to the netlist when the simulation is run. No setup information is
contained in the netlist generated by P-CAD.

You can also generate the Xspice netlist from your P-CAD Schematic design, using the Utils »
Generate Netlist command. You are then free to import the netlist into Design Explorer 99 SE and
run the simulation at a later stage, from the Mixed-Signal Circuit Simulator.

Information can also be directly added into the netlist, by manually editing the . nsx file using the
Design Explorer's Text Editor. Upon running the simulation, a dialog will appear, giving you the
option to use the netlist file as is, or to ignore the setup information that has been added and use
the configuration file instead.

The attributes that must be specified in order to make a part simulatable, are all part of the
Simulation category in the Place Attribute dialog / Attribute Properties dialog. These attributes
consist of: SimType, SimModel, SimFile, SimPins, SimNetlist, SimDefaults and SimFields 1-16.

The .ddb file is created if it does not already exist (in the same directory as the . sch and .nsx
files). If it does exist, the netlist file generated will replace the previous version of the same name.

The XSpice netlist exported directly from Schematic does not contain any setup information. This
information is added to the netlist from the configuration file, to create a modified netlist which is
stored external to the .ddb, when the simulation is run. Upon completion of the simulation, the
modified netlist file is deleted.

If a simulation is already running (started from the Mixed-Signal Circuit Simulator) and you start a
simulation with the same netlist from P-CAD, then the netlist will be imported to the .ddb, but
simulation will not proceed because a simulation is already running. This is the same for a
simulation running on a different netlist.

Working with Simulation Waveforms

When you run a simulation, a simulation results document is created and displayed in the
waveform analysis viewer.

When the waveforms appear the results of each analysis performed during the simulation run are
displayed on separate tabs (these tabs are at the bottom of the window), click on a tab to examine
the results of that analysis, as shown below.
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The waveform viewer window operates much like an oscilloscope, simply adjust the scale options
in the Browse SimData panel to show exactly the part of the waveform that you would like to
examine. The Waveform analysis pane also includes measurement cursors for taking
measurements directly from the waveforms.

Click on the appropriate tab at the bottom of the window to display the results for that type of
analysis. Operating Point results are displayed as a list of voltage, current and power calculations
for nodes or devices.

Troubleshooting simulation problems

When a circuit will not simulate you must identify if the problem is in the circuit, or the process of
simulation. To troubleshoot simulation problems, read the topics listed in the Simulation
troubleshooting topics listed in the on-line help and work through the suggested points, trying one
at a time.

Sometimes during a simulation a message will be displayed reporting errors or warnings. These
messages are saved in a text document (DesignName.ERR).

Warning Messages

Warning messages are not fatal to the simulation. They generally provide information about
changes that SPICE had to make to the circuit in order to complete the simulation. These include
invalid or missing parameters, and so on. Digital SimCode warnings may include information such
as timing violations (tsetup, thold, trec, tw, etc.) or significant drops in power supply voltage on
digital components. Note that valid simulation results are normally generated even if warnings are
reported.

Error Messages

Error messages provide information about problems that SPICE could not resolve and were fatal to
the simulation. Error messages indicate that simulation results could not be generated, so they
must be corrected before you will be able to analyze the circuit.
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File Commands

Using the File Commands

File commands allow you to open, save, and print designs and output reports in P-CAD Schematic.
Most of the File commands cannot be undone: once an action is taken, it cannot be reversed using

the Undo command

File New

Choose File » New to open a new, untitled design window. The File » New command clears the
styles, sheet definitions, and sheet sizes for the new design. All design parameters are returned to

their default settings.

File Open

Choose File » Open to open a file the P-CAD Schematic window. When you choose this command,
the Open dialog appears. In this dialog, you can choose the directory and filename of the file you

want to open.

Look j: |aDemo j gl

Circuit Simulation
= 2hitadd
2 Digdema
T IPLPCS Moise and Coupling Results
o Modfaud

File name: || Open I
Filez af tppe: ISchematic Files [*.5ch) j Cancel |
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Notice that the default file name extension in the Files of Type list is *. sch. This file name
extension applies to binary P-CAD Schematic designs as well as ASClII files. Other file name
extensions include:

e .s01 to open Tango Series Il ASCII files.
e .cfgtoopen PCAD CFG files.

To learn more about the options in the Open dialog box, see your Windows™ documentation. To
learn how to open files in P-CAD Schematic, see Opening Design Files (page 21).

File Close

Choose File » Close to close the currently active design window. If the design has been changed
but not yet saved, you are asked whether or not you want to save your changes before closing. If
you have opened more than one design window, the next window will become the active window.
If you close the last open design, a new, untitled design window appears.

File Save

Saves the changes to the active design and creates a backup file (.bak). When you choose File »
Save, the file remains open so you can continue working on it, and a backup file is created. The file
name and location are unchanged by this command.

Saving a File with ECOs
To save a file that has ECOs attached, follow these steps:

1. Choose File » Save. Pending Engineering Change Orders (ECOs) must be appended to an ECO
file or discarded when a design file is saved. If there are pending ECOs, the following dialog
appears:

Save ECOs

CAACCELADEMONdigdemo. eco

Comment:

Append ECOs to File Dizcard ECOs

2. The ECO filename appears at the top of the dialog. It is the last used ECO file. To change it,
click ECO Filename.

3. Type afile name in the File name box, or select a file from the list area. Click Save to return to
the Save ECOs dialog.
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4. In the Comments box, type any comments that can help document the ECOs.

5. To append ECOs to the ECO file, click Append ECOs to File.

6. Todiscard ECOs, click Discard ECOs. Once discarded they cannot be recovered.
For more information on ECOs, see the following sections:

e  Utils Record ECOs (page 338)

e  Utils Import ECOs (page 339)

e Utils Export ECOs (page 340)

Saving an ASCII File

If a P-CAD ASCII file type was selected in the File Type list box in the File Save dialog, a P-CAD
ASCII file is generated instead of a P-CAD binary file.

File Save As

Choose File » Save As to save a copy of the active design. When you save a copy of the design, you
can specify a unique file name and location to save the file. This command also creates a backup
file (.bak). You can either name a new file or save an existing file to a new name.

When you choose this command, the File Save As dialog appears. In this dialog, choose the folder
and type the new filename. The Save in list displays the current folder and any files in that folder.
The File name box lets you type or select a file name with the extension specified in the Save as
Type list box. The default file name extension is . sch. This extension applies to P-CAD Schematic
designs as well as ASCII files.

Saving a Copy of a File
To save a copy of a file, to a different name or location, follow these steps:
1. Choose File » Save As to open the Save As dialog.
2. Type a name for the file in the File name box.

3. If the current folder is not appropriate, then navigate to the appropriate directory in which you
will save the file.

4. Make sure the correct file name extension appears in the Save As Type list box.
Click Save to save the file as you have specified.

6. If there are pending ECOs, you are prompted to save them. For detailed instructions, see File
Save (page 170).
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File Print

Choose File » Print to print one or more sheets in your current schematic design. When you

choose this command, the File Print dialog appears.

Sheets:

QOverride Settings
[ Curent ‘Window

FULL_&DD

HALF_ADD [ Scale to Fit Page

Page Setup... |

Frint Options. .. |

Generate Printouts |

™ Tile Sheet
Setal I e Sheets

Clear Al I Prirt Preview |

Minimurn Line 'Width for printing [pixels): |1 3:

Cloze

From the File Print dialog, you can create print settings for all of the sheets in a design, or you can
create custom print settings for each sheet. When you close this dialog, your settings become part
of the design file.

The File Print dialog contains the following options:

172

Sheets (list). Shows all of the sheets in your active design. Choose one or more sheets from this
list.

Set All (button). Click this button to select all sheets in the Sheets list box.
Clear All (button). Click this button to cancel the selection of all sheets in the Sheets list box.

Page Setup (button). Click this button to open the Page Setup dialog. For more information,
see Page Setup Dialog (page 173).

Print Options (button). Click this button to open the Print Options dialog. For more
information, see Print Options Dialog (page 174).

Generate Printouts (button). Click this button to send your current print job to the printer.

Tile Sheets (check box). Select this check box and click Print Preview to display all sheets of the
schematic on your screen. The sheets are resized and arranged side-by-side so that all are
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visible and none overlap. When you print with this option selected, the tiled sheets are output
to a single printed page.

Print Preview (button). Click this button to view your design in a print preview window.

Minimum Line Width (spin box). Select or type the minimum desired printed line width.

Override Settings Frame

Current Window. Select this check box to print only what appears in your active window. For
example, if you are zoomed in on your design, select this check box to print only the area in view.

Scaling to Fit Page. Select this check box to override the page scale settings for all sheets. For
example, if you select this box the print output for each sheet is adjusted to fit on one page.

Page Setup Dialog
To open the Page Setup dialog, click Page Setup in the File Print dialog.

Sheets: — Print Sheet Dption:
Sheet] ~ Image Option: —Image Scal
St [ Rotate [ Title C AE5H i

% offsat ID.DmiI C B[11x17in)
- C C[17%22in)
' offset: ID'DmII

C D [22834n)
—Frint Region———————————— CE[34 84 in)
[~ Sheet Extents 44 (210 % 237 mm)

Define RBegion A3 (297 % 420 mm)

Lower Left Corner: A2 (420 % 434 mm)

w |244.5mi 41 (434 % 841 mm)

v |423.5mi " AD[341 % 1187 mm)
Upper Right Comer: " Seale to Fit Page
. |19167.0mi o

v |1 3435.8mil 1.00

Update Sheet |

The Page Setup dialog contains the following options:

Sheets (list box). Select one or more sheets from the list to define page setup options. After
you select your print options, click Update Sheet

Update Sheet (button). Change any print options and then click this button to update the
sheet’s print options.

Close (button). Click this button to return to the File Print dialog.
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Image Options Frame
Rotate (check box). Select this check box to rotate the printed image clockwise by 90 degrees.
Title (check box). Select this check box to print the design title with your design. To assign a title to

a design, use the Options Configure dialog. Clear this check box to omit the title block from the
printout.

X Offset and Y Offset (boxes). Type a value to offset your printout horizontally or vertically by that
value. The default unit is the value set in Options Configure. You can override the default units by
entering the units with the value (e.g., mil, mm, in).

Print Region Frame

Sheet Extents (check box). Select this check box to print the entire design. Notice that the Lower
Left Corner and Upper Right Corner boxes are not active when this check box is selected. Clear this
check box to define a print region.

Define Region (button). Choose this button to define a print region. The Page Setup dialog is
hidden and the design window is displayed. Click and hold the left mouse button to define a
selection window. Click the right mouse button to return to the Page Setup dialog.

Lower Left Corner/Upper Right Corner (value box). Manual alternative to the Define Region button.
Type the lower left and upper right limits of the desired print region.

Image Scale Frame

User Scale Factor (button). Choose this button to increase or decrease the size of the print job by a
specific factor. The value you enter affects the X axis and Y axis equally. For example, 0.100 reduces
the output by a factor of 10, while 10.00 increases the output by a factor of 10.

Scale to Fit Page (button). Choose this button to scale the print job to fit on a single page. When
selected the User Scale Factor, X offset, and Y offset boxes are not active.

Print Options Dialog

To open the Print Options dialog, click Print Options in the File Print dialog. This opens the Print
Options dialog. Like the Options Display dialog, this dialog contains both a Colors tab and a
Miscellaneous tab.

Colors Tab

The following figure shows you the options in the Colors tab. To learn about these options, see
Options Display (page 297).
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The Colors tab contains the following options:
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Default (button). Click this button to restore the default color scheme for your printed output.

Item Colors Frame
To select a color for an item, click the corresponding button in this frame. When you do, a color

palette appears. Choose a color from the palette by clicking the appropriate button. The palette will
automatically close.

Display Colors Frame

To select a color for a display item, click the corresponding button in this frame. When you do, a
color palette appears. Choose a color from the palette by clicking the appropriate button. The

palette will automatically close.

Junction Size Frame

Small (option button). Choose this option to use the small junction size in the printed output.

Large (option button). Choose this option to use the large junction size in the printed output.

User (option button). Choose this option define a custom junction size for the printed output.
Then, enter a value in the User box.

User (box). When you choose the User button, enter a value to define a custom junction size
for the printed output. Your entry can be in inches, centimeters, etc., as long as the value is
between 0 - 10 mm.
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Miscellaneous Tab

File Print

The following figure shows you the options in the Miscellaneous tab. To learn about these options,
see Options Display (page 297).
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The Miscellaneous tab contains the following options:

ERC Errors Frame

e Show (button). Choose this button to show ERC errors in the workspace.

e Hide (button). Choose this button to hide the display of ERC errors in the workspace.

¢ No Change (button). Choose this button to keep the current display setting.

e Size (text box).Type a value in this box to set the size of ERC errors. Your entry can be in inches,
centimeters, etc., as long as the value is between 0 - 10 mm. If you do not choose a size, the

default is 100 mil.

Miscellaneous Frame

e Draft Mode (check box). Select this check box to show these two items in your design: (1) a
thin, single- pixel outline for pads, vias, and text. (2) a segmented and outlined representation
of arcs, lines, and any line segment objects such as, polygons, cutouts, etc. Draft mode

improves redraw speed and helps you view segment overlaps.
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e Thin Stroked Text (check box). Select this check box to show text in thin line mode. Clear this
check box to display text in regular mode.

e Display Open Ends (check box). Select this check box to show open ends on unconnected pins
and wires. Open ends appear as open squares, and no longer appear when a positive
connection is made.

e Display Part Gate Number (check box). Select this check box to show a part’s reference
designator gate number. You can also use the Print Options dialog to show or hide the gate
number in your hardcopy. The options are independent of each other, so you can show the
gate number on screen for editing, but hide it from your hardcopy at the same time.

e  Print Highlighted Wires and Busses as Haloed (check box). Select this check box to distinguish
any wires or buses that are currently highlighted in your Schematic as haloed lines.

File Print Setup

Choose File » Print Setup to view a list of installed printers. This command also lets you to set the
current printer. You can also change device-specific parameters. When you choose File » Print
Setup, a dialog similar to the one in the following figure appears.

Print Setup [ 7]

— Printer
Froperties |

Mame:

Status: Default printer; B eady
Type: Canon BJC-2555P

‘where:  LPT1:
Comment:
— Paper Orientation
Size: |A4 j & Portrait
Source: IAuto Feeder j  Landscape

ok I Cancel |

To learn about the options in this dialog, see your Windows™ and printer documentation.

File Reports

Choose File » Reports to generate various reports. P-CAD Schematic provides you with a collection
of standard reports to help you track and manage the schematic design process. For information on
a specific report, see Reporting on Schematic Designs (page 118).

When you choose File » Reports, the following File Reports dialog appears:
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The File Reports dialog contains the following options:

¢ Filename (button). Click this button to select a design file. By default, the name of the active
design file appears here. Any report settings defined in this dialog apply only to the file that
appears in the Filename area. This is also the file to which reports are saved and stored.

e Delete (button). Click this button to remove a custom report from the design. You cannot
delete any predefined reports.

e  Customize (button). Click this button to open the Customize Report dialog. For details on the
fields in this dialog, see Customize Report Dialog (page 179). To learn how to customize
reports, see Customizing a Standard Report (page 119).

e Set Defaults (button). Click this button to restore the default settings for P-CAD Schematic.
e Set All (button). Click this button to select all of the reports in the Reports to Generate list.

e  Clear All (button). Click this button to cancel the selection of all reports in the Reports to
Generate list.

¢ Generate (button). Click this button to generate the selected reports.

Reports to Generate Frame

This list contains a collection of standard reports to help you track and manage the schematic
design process. To generate a report, select the appropriate check box. For details on each report,
see Reporting on Schematic Designs (page 118).

P-CAD Schematic User’s Guide



File Reports Chapter 12: File Commands

Report Destination Frame

e Screen (button). Choose this button to send the output to a file and open the file using
Notepad.

¢ File (button). Choose this button to send the output to a file.

¢  Printer (button). Choose this button to sends the output directly to the printer without creating
files.

Report Origin Frame

X and Y coordinates (boxes). By default, the report origin is 0,0, which represents the lower left
corner of the design. To offset the report origin, enter an X and Y coordinates in the appropriate
boxes. Coordinates printed in the report output indicate their position relative to the designated
coordinates. Report origins are printed in the first line of the output report in the standard P-CAD
Report format.

Style Format Frame
The Style Format you select determines which customization options are available.

e Separated List (button). Choose this button to place all data in character-separated format. This
format can be imported into other spreadsheet and database programs.

e List Separator (list). If you choose Separated List, select the character you want to use as the
separator. The separator that appears in the box is used for imported and exported files. P-CAD
Schematic uses the character defined in your Windows™ Regional Settings by default.

e P-CAD Report (button). Choose this button to produce a report format with columns and
spaces, etc. When you choose this button, you can gain access to most of the options in the
Format tab of the Customize Report dialog.

Customize Report Dialog

To open the Customize Reports dialog, select a report from the Reports to Generate list and click
Customize. When the dialog appears, the Format tab is selected by default. In addition, the type of
report you selected appears in the title bar.

Format Tab

Use the options in this tab to set up the page format of your report. Depending on the style format
of your report (i.e., P-CAD Report or Separated List) different options are available in this tab. The
following figure shows you the Format tab.
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e Header (box). Type a report header. This box is only available when you choose the P-CAD
Report style format.

e Footer (box). Type a report footer. This box is only available when you choose the P-CAD
Report style format.

Page Format Frame

If you choose the P-CAD Report style format, you can select one of the following check boxes to
enable the corresponding page format option:

e Use Header. Includes the information you specified in the Header box.
e Use Footer. Includes the footer information entered in the Footer box.

¢ Design Info. Includes the information you entered in the File Design Info command and
dialog.

e Date/Page. Includes the current date and the page number.
¢ Pagination. Gives you the ability to create your own pagination (lines per page).

e Lines per Page: Type the number of lines you want printed on each page. This box is only
available when you choose the P-CAD Report style format

e  Column Width: Enter a value in this box to set the width of a single column. To do this, click
the Selection tab. Next, choose a field from the spreadsheet. Then, click the Format tab and
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type a width for that column in this box. Column width is set to 20 characters by default. This
box is only available when you choose the P-CAD Report style format

e File Extension: This box displays the default file name extension for the selected report. You
can also type a new extension if desired. This box is available with the P-CAD Report and
Separated List style formats.

Separated List Frame

¢ Include Report Preface (check box). Select this check box to include a report preface. This box
is only available when you choose the Separated List style format.

¢ Include Column Headers (check box). Select this check box to include column headers at the
top of your report. This box is only available when you choose the Separated List style format.

Selection Tab

The following figure shows you the Selection tab.

Customize Report - Attributes

Format 5 eIectanE
Report Section: IEomponent Attributes ﬂ
Field [Show]  Citeriafdnd] | O~
| 1 | RefDes x
2 | Type [x
| 3 | Value [x

4 3 |
Mave Up_| AddRow | Add Colurn |
fowe Diown | Remove Howl

Add.. | [o— |

¢ Report Section (list). Select a report section from this list. This option is only available with the
Attributes report.

e Field (column). Lists the fields specific to the selected report.

e Show (column) Displays the selected fields in the report. Unchecked fields do not appear in
the report output.
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e  Criteria (And) (column). Contains the selection criteria used to filter the report data. To learn
how to enter information, see Selecting Report Criteria (page 122).

e  Or(column). Type additional selection criteria here if necessary. To learn how to enter
information, see Selecting Report Criteria (page 122).

e Add Column (button). Click this button to add an Or column to the report spreadsheet.

e Add Row (button). Click this button to add a row of data to the report spreadsheet. This button
is only available when you can add attribute fields to the report. When you click this button,
the Select Attribute dialog appears.

e Move Up (button). Click this button to move the selected row of data up one position.
¢ Move Down (button). Click this button to move the selected row of data down one position.
e Add Row (button). Click this button to add a row of data to the spreadsheet.

¢ Remove Row (button). Click this button to remove a row of data from the spreadsheet. You
cannot remove a row of predefined data from the report spreadsheet.

Sort Tab

The following figure shows you the Sort tab.

Customize Report - Attributes

Format Selection
Report Section: I Campaonent Attributes j
Ayailable Fields: Selected Fields:
T | nset > | EEEESE I - |
Value —I
Description e |
<- Remove |

Sarting Order
' Azcending
" Dezcending

il " o

Add.. Cancel |

e Available Fields (list). The list of fields in the selected report.

e Selected Fields (list). The fields used to sort the data, the order in which the sort is applied and
the field’s sorting order, (A) for Ascending or (D) for Descending, are displayed in the Selected
Fields list.
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e Insert (button). Click this button to move a field from the Available Fields list and insert it
above the selected field in the Selected Fields list.

e Append (button). Click this button to move a field from the Available Fields list to the bottom
of the Selected Fields list.

e Remove (button). Click this button to move a field from the Selected Fields list to the Available
Fields list.

Sorting Order Frame
e Ascending (button). Choose this button to sort report data in ascending order.

e Descending (button). Choose this button to sort report data in descending order.

File Design Info

Choose File » Design Info to enter design information, review design statistics, and query/modify
design attributes and fields. When you choose this command, the Design Info dialog appears.

General Tab

Click the General tab to view basic file information about the active design. The options in this tab
are read-only.

Filename: Digdemo.sch

Location C:\Program FilesiP-CAD 20014Dema
Size: 589806

Created: Thursday. karch 09, 2000 10:33:42
Modified: Suncay, August01, 1999 16:00:50

Accessed tonday. April 03, 2000 09:01:48

Aftributes: I~ | Eead Gl = HiddEn I¥ | Arctive I~ Syster

Close

¢ Filename. Displays the name and file name extension of the schematic design. To place this
field in a design, choose Place Field and select Filename.

P-CAD Schematic User’s Guide 183



Chapter 12: File Commands File Design Info

¢ Location. Shows where the design is located on your computer or network.
e Size. Displays the size of the design file.
e Created. Shows the date the file was created.

¢ Modified. Shows the date and time the file was last modified. To place this field in a design,
choose Place Field and select Modified Date.

e Accessed. Shows the date and time the file was last viewed
e Attributes Frame

¢ To modify the attributes shown in this frame, you must change the design file properties in
Microsoft® Windows™. For more information, see your Windows™ documentation.

e Read-Only (check box). A check mark in this box indicates that the design has been saved as a
read- only file.

¢ Hidden (check box). A check mark in this box indicates that the design is hidden, which means
that you cannot see or use it unless you know the filename.

e  Archive (check box). A check mark in this box indicates that the file should be backed up.

e System (check box). A check mark in this box shows that the design has been marked as a
system file.

Fields Tab

Click the Fields tab view a list of all the fields that can be placed in a design. To learn how to add
fields to this list or to place a field in a design, see Fields and Field Sets (page 103).

Design Info

General iF Altributes Revisions Statistics
Field Set I(Defau\t) j Field Sets |
MNarme | Walue |

Author

Checked By
Cormparey Name
Date

Dirawing Nurmber
Drawn By
Engineear
Fevision

Time
Title

Add | Properties... | Delete

Cloge
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e  Field Set (list box). Select a field set from this list. For information on field sets, see Fields and
Field Sets (page 103).

e Field Sets (button). Click this button to add or modify a field set. For information, see Adding a
Field Set (page 106).

¢ Name/Value (spreadsheet). The Name column lists all fields that can be placed in the design.
The Value column lists any values assigned to the field.

e Add (button). Click this button to open the Field Properties dialog. You use this dialog to add a
name and value to the fields list.

e Properties (button). Click this button to open the Field Properties dialog. You use this dialog to
view or modify properties associated with a field.

e Delete (button). Select a user-defined field from the list and click this button to delete if from
the list.

Field Properties Dialog

To open the Field Properties dialog, click the Add or Properties button in the Design Info dialog.
This dialog contains the following options:

¢ Name (text box). Enter a name for the selected field. This field is only available for user-defined
fields.

e Value (text box). Enter a value for the selected field.

For details about using Fields and Field Sets, see Fields and Field Sets, (page 103).

Attributes Tab

Click the Attributes tab to view and modify design-level attributes:

Design Info

General Fields 'Anribulesg Fievisions Statistics
MName I Yalug
Al | wElEte | Praperties. .. | (LSt
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Name/Value (spreadsheet). Displays a list of attributes that have been added to the design, as
opposed to a component or net.

Add (button). Click this button to open the Place Attribute dialog. For details about this
function and a complete listing of attributes, see Place Attribute (page 279).

Delete (button). Select an attribute from the Name/Value spreadsheet and click this button to
remove the attribute from the design.

Properties (button). Select an attribute from the Name/Value spreadsheet and click this button
to open the Attribute Properties dialog.

Launch (button). Select a Reference link from the attributes list and click this button to open
the program associated with the link, or to launch Internet Explorer and go to the website
associated with the link.

Notes Tab

Click the Notes tab to add design or drawing notes that can later be inserted in a design as a Notes
field or Notes table:

Design Info

Gengeral Fields Aftributes Fevigions Statistics
Field Set: I(Default) j Field Sets..
MNumber of Motes: 0
# MNote Text Annatation: |
i -l Imne j
]
2 ;l Inone j
-]
) ﬂ Inone j
]
4 =] InDne j
[/]
Add HelEte | Impart | Expt: | LI

The Notes tab contains the following options:

Field Set (list box). Select a field set from this list. For information on field sets, see Fields and
Field Sets (page 103).

Field Sets (button). Click this button to add or modify a field set. For information, see Adding a
Field Set (page 105).
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Revisi

Number of Notes (data field). Shows the total number of notes that have been added

Note Text (text box). Click Add and then type new notes or modify the notes that appear in this
box. Or, modify the notes that appear here.

Annotation: Select one of the following annotation markers from this list: box, circle, triangle,
or none. The following figure shows you what each annotation looks like:

1] A 4

Add (button). Click this button to enter notes or to add a note to the end of the list.

Delete (button). Place the text insertion point in one of the Note boxes. Then, click this button
to remove that note.

Import (button). Click this button to import a note from an ASCII text file. To learn more about
importing notes, see Importing Text Files as Notes (page 112).

Export (button). Click this button to export a note to an ASCII Text file. To learn more about
exporting notes, see Exporting Notes to a Text File (page 112).

ons Tab

Click the Revisions tab to add, import, and export revision notes. Revision notes are used
specifically to document changes between drafts of a design.

Design Info

General Fields Aftibutes Motes ?Revwslunsé Statistics

Field

#

1

Set. [(Defauly -] Feldsets |

Number of Notas ]

MNote Text: =

L]

LE| 1=

IBl|=

| =

=

Add Delets | L

Close

For details about the dialog box and its options, see Notes Tab (page 186).
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Statistics Tab

Click the Statistics tab to design statistics for the current design. The information in this tab is read-
only.

Design Info

General Fields Adtributes Fevisions ?Statiesticsé

Sheet Size: 22000.0milx 17000.0rmil

Sheets In Use: 2

Components: 131
Pins: 788
MNets: 237

Close

File Design Technology Parameters

Choose the File » Design Technology Parameters command to view design data such as net class
definitions and design rules. When you choose this command, the File Design Technology
Parameters dialog appears. The information in this dialog is stored in a design technology
parameters file (* . dtp), which contains data that can be updated or copied to any P-CAD design.

Design Technology Parameters Dialog

When you choose the File » Design Technology Parameters command, the following File Design
Technology Parameters dialog appears.
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Design Technology Parameters

Technology Filename... C:\Program Files\P-CAD 20014 Demo’Modfax.dip
W Fead-onlyfile
@ Mocifaxd.dip Upelate e [HEsig.. |
=-[TF Modfaxd
- [M Class To Class Rules Copy To Design... |
Eroperies:. |
[T MNet Class Rules [HEsiltarm. . |
[ Met Fules
‘ Pad Styles Eename... |
@) via Styles
Delete |
latisties |

Aftribute Handling On Copy

MNet efin

& erge Attributes

€ Beplace [Desigh Atributes

Close

e Technology Filename (button). Click this button to display the Open dialog, from which you
can choose the folder and filename of the file you want to open or create.

e System Path (field). The field displays the system path to the active DTP file.

e Read-only file (check box). If a . dtp file is read-only, this check box is selected and the term
“read-only” appears next to the filename. To make a . dtp file read-only, select this check box.
If a.dtp file is read- only, you cannot update it with data from a design, modify an item’s
properties, rename an item, or delete an item.

e DTP tree (directory list box). The contents of the open parameters file appear as a tree
structure, or hierarchy, in the Design Technology Parameters dialog. You can browse the tree
to view its contents. Also, you can highlight groups, sections, or items in the tree to select them
for copying to a design, editing properties, and completing other functions described in this
section. The tree structure allows you to view your entire file at various levels of detail by
expanding or collapsing the branches of the tree. Groupings containing collapsed levels are
shown with a + sign. To expand the grouping, simply click the +. Expanded groupings are
shown with a - sign. To collapse the grouping, simply click the — sign.

¢ Update From Design (button). The Update From Design button allows you to add information
from your current design to the design technology parameters file.

¢ Copy to Design (button). The Copy to Design function allows you to modify your current
design using data contained within your design technology parameters file.
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Properties (button). This button allows you to view and modify an item’s properties. When you
highlight an item in the design technology parameters file tree and click Properties, an item-
specific dialog appears

New Group (button). Select the DTP filename in the tree and click this button to add a new
group to your DTP file.

New Section (button). Select a group from the DTP tree and click this button to create a new
section in your DTP file.

New Item (button). When you highlight the filename in the tree, click this button to create a
new item in your DTP file.

Rename (button). Select a group or item from the DTP tree and click this button to rename the
selected object. You cannot rename sections with this button.

Delete (button). Click the Delete button to delete objects from the tree.

Statistics (button). Click the Statistics button to view statistics about the DTP file. When you
click this button, the Statistics dialog appears. This dialog contains information about
modifications made to the item.

Attribute Handling on Copy Frame

Replace Design Attributes (button). Replaces a design’s rules with the rules from the design
technology parameter file item.

Merge Attributes (button). Merges the rules of the design technology parameter file item with
the design’s rules, favoring the rules of the design technology parameter file item over the
design.

File DXF In

DXF (Drawing Interchange Format) files generated using AutoCAD® Version 9.0 through 14 or other
conforming CAD programs can be opened in P-CAD Schematic. Using this command, you can
create dimensions, board outlines, manufacturing instructions, artwork, logos, etc., and then
import the resulting DXF file into P-CAD Schematic.

Opening a DXF File

To open a DXF file in P-CAD Schematic, choose the File » DXF In command. The File DXF In dialog
appears as shown in the following figure:

190
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File DXF In

[na file specified)
Sheet Mame: IDXF‘I
Sheet Mumber: 2 ™ “iew Log File Upon Completion
Locate DxF Origin [F Ui
& Ahzolute Workspace Drigin & Inch
" Belative Grid Origin " Cm
© Auto Adjust bo Workspace " Mm
oK Cancel
DXF Filename

Click the DXF Filename button to open the Open dialog where you can navigate to the desired file.

Sheet Name/Number

The name and number of the sheet where the DXF items are placed when imported. If the sheet
name contains any AutoCAD® reserved keywords, a syntax error occurs which causes the file load
to abort. Rename the layer in AutoCAD®to work around this limitation.

View Log File Upon Completion

Select the View Log File Upon Completion check box to display the log file when the import is
complete.

DXF Units

The DXF Units section of the File DXF In dialog provides the ability to choose which units will be
used to apply proper scaling when loading the DXF file. Select the appropriate option to set the
unit for inches (inch), centimeters (cm) or millimeters (mm).

Locate DXF Origin

The P-CAD Schematic workspace uses positive X and Y coordinates. Since DXF items can be placed
at negative X and Y coordinates, you may have to direct P-CAD Schematic to adjust the position of
your imported DXF geometry. In the File DXF In dialog, select a method of translation to positive
coordinates in the Locate DXF Origin radio box.

¢ Absolute Workspace Origin: If your DXF geometry is positioned only at positive coordinates,
select Absolute Workspace Origin. No coordinate translation is made.

¢ Relative Grid Origin: Loads the DXF geometry so its origin is placed at the Relative Grid Origin
of your workspace. The Relative Grid Origin is specified in the Options Grids command.

e Auto Adjust to Workspace: Automatically adjusts the placement of your DXF geometry into
positive coordinates.
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When you import data into P-CAD Schematic from a DXF file, and you enable the Auto Adjust to
Workspace option, P-CAD Schematic automatically translates the position of the lower left extent
of the DXF file data into the positive P-CAD Schematic workspace. The DXF data’s lower left extent
is the coordinate defined by the EXTMIN variable in the header section of the DXF file. If the
EXTMIN variable is absent from the DXF file, then P-CAD Schematic automatically calculates a
suitable solution based on the extents of the geometry in the DXF file.

Itis suggested that you set the current grid to a uniform value consistent with the grid of your DXF
design. This grid spacing optimizes the on-grid placement of items. Set your current grid in the
Options Grids dialog before importing your DXF file.

If DXF geometry items still fall outside the P-CAD workspace, a warning is written to the log file and
the items are not imported. Your DXF geometry can fall outside the workspace if the translated
items are still positioned at negative coordinates or if the geometry is larger than the workspace
size. If the geometry is larger than the workspace size, use the Options Configure command to
increase your workspace size and import the DXF file again.

Importing a DXF File

To import a DXF file with the correctly positioned geometry:

1. Click the DXF Filename button to open the Open dialog.

2. Type afile name in the File name box, or navigate to the directory where the file is located.
3. Select the appropriate Locate DXF Origin option button on the File DXF In dialog.
4

From the File DXF In dialog, type a sheet name or use the one selected for you. The sheet name
is used to create a sheet in P-CAD Schematic onto which all the DXF items are placed. After the
DXF items have been translated and placed onto the new sheet, these items are equivalent to
other P- CAD primitives. The new lines, arcs, text, and polygons can be modified as usual.

5. Click OK.

A progress indicator shows the status of the DXF translation. Some items supported in the DXF
language cannot be translated for use by P-CAD Schematic (see list below). Errors and warning
messages are placed in a report file, which you may view at the end of the translation.

Items Supported for Translation
The following items and features are supported for translation:

Header Variables

The AutoCAD® state variables are grouped together at the top of the file in the HEADER section.
Supported variables are listed and described below, with default values in parentheses:

$ACADVER The AutoCAD® drawing database version number (must be 9.0 or
higher.)

$ANGBASE The angle zero direction. The DXF coordinate system is rotated by
this angle. (0)
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$ANGDIR The angular orientation: 1 = clockwise;
0= counter clockwise. (0)
$SMIRRTEXT Mirror text if non zero. (0)
$TEXTSIZE Default text height.
Tables

DXF In supports LTYPE and STYLE tables.

Blocks

The only entries in the BLOCKS section that are supported are the dimension blocks. All
dimensions that are translated come from this section.

Entities

The majority of a DXF file is made up of entities. These include lines, arcs, text, block insertions and
others. Only two-dimensional entities are supported; z-axis values are ignored. All block insertion
entities, except dimensions, are ignored. Information embedded in the entities for color are also

ignored.

LINE DXF LINE entities have infinitesimal width. They are translated into
P-CAD lines of 10 mil.

ARC DXF ARC:s are translated into P-CAD arcs of 10 mil.

CIRCLE DXF CIRCLEs are translated into P-CAD arcs with a sweep angle of
360 degrees and a 10 mil width.

POLYLINE DXF POLYLINEs are a sequence of possibly tapered, straight and
curved lines that are connected end-to-end. These may be open or
closed. P-CAD does not support tapering and only supports normal
2-D (unflagged) DXF vertices. POLYLINEs are translated into P-CAD
arcs and lines with a thickness equal to the initial POLYLINE
thickness.

LWPOLYLINE DXF LWPOLYLINEs are translated into P-CAD arcs and lines with a
thickness equal to the initial LWPOLYLINE segment thickness.

MTEXT Same as TEXT except it handles multiple lines and supports Bold
and Italic styles.

VERTEX Vertices define DXF POLYLINEs. When translated, they become the

defining vertices of the translated P-CAD item. Only normal 2-D
DXF vertices are supported (no spline-fit, curve-fit, 3-D mesh, or
other special flags).
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SOLID DXF solids are filled three or four sided polygons. They are

translated into P- CAD polygons. Four sided solids that form a
“Complex” polygon will be ignored.

TRACE DXF traces are lines with thickness that can be filled or unfilled.
They are treated the same as DXF solids and are translated into
polygons.

TEXT DXF text is translated into P-CAD text. Oblique angle text is not

supported. The font used for translation when a direct match
cannot be made is the P- CAD default font. Due to the difference in
fonts, translated text strings may be of different total width than the
DXF version. The bar over barred text may not align exactly with the
text.

The following is a specific (but not comprehensive) list of items that are not supported:

All BLOCKS, except the dimension blocks.
SHAPE, ATTDEF, and ATTRIB entities.
3DLINE and 3DFACE entities.

Curve- or spline-fit vertices or meshes for POLYLINE and VERTEX entities. Tapering POLYLINEs
are also not supported.

Oblique angle text and font are not supported for TEXT entities. Font is supported for True
Type text.

Three-dimensional entities and coordinates; thickness for all entities will be ignored, and only
the first two values of a coordinate-triplet will be used.

Dashed and dotted lines are converted to the P-CAD thin width.

Color values for individual entities. Color values for entities will depend on the P-CAD
primitive and layer to which the entity is translated.

DXF In Notes

The following is a list of notes that are important or useful when using the DXF In command:

The EXPLODE command in AutoCAD® can be used to transform blocks into individual entities.

An important item to be translated from a DXF file is the dimension. AutoCAD® creates a new
dimension block every time a dimension is moved, edited, or altered in any way. The user
should use the PURGE command to eliminate any unreferenced copies of the dimension
blocks created by AutoCAD®. The user should then output the design to DXF format
immediately after the PURGE command, before editing or modifying dimensions.

Text fonts and styles are more accurately translated from AutoCAD® to P-CAD when the style
has been defined prior to entering text.
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File DXF Out

Choose File » DXF Out to create DXF (Drawing Interchange Format) files of your Schematic designs.

These files can then be transferred to AutoCAD® and other mechanical CAD packages. The output
is compatible with AutoCAD® Version 9.0 or later.

Creating a DXF File
To create a DXF file, follow these steps:

1. Open a schematic design.

2. Choose File » DXF Out. The following File DXF Out dialog appears.

File DXF Out

C:%Program Files\P-CAD 200150 emo’2bitadd. dxf

Sheets: — Dutput Mode

2BIT_ADD J7| Selbcted Ohjests

FULL_&DD

HALF_4DD I"| Draft

IV Include Title Sheet
™ Include True Type Fonts
Setall |
LClear Al |
3. Click DXF Filename. The following File DXF Out dialog appears.
File DXF Out HE
Savejn |3 P-CAD 2001 = & &5

Db [ Tutarial

Demo (3 Uils

Lib

Macro

Shartcut

Titles
File name: I Save I
Save as type: [DF Files [ dul) =l Cancel |

P-CAD Schematic User’s Guide

195



Chapter 12: File Commands File DXF Out

196

10.
11.

Type a name in the File name box and select the folder in which you want to save the file. Make
sure DXF Files (* . dx£) is selected in the Save As Type list.

Click Save. You return to the File DXF Out dialog.

In the Sheets list, select the sheets you want to output. Each sheet is output to a separate DXF
layer.

You can click Select All to select all of the sheets in the design, or click Clear All to cancel the
selection of all sheets in the design.

In the Output Mode frame, select the Draft check box to output in draft mode.

If you selected specific objects in the design before choosing the File DXF Out command, you
can output only those objects by selecting the Selected Objects check box.

DXF polylines are normally used for all lines, wires, arcs, pins, and buses. Solids are normally
used for polygons. Polylines are filled lines with thickness. When you select the Draft check
box DXF outputs arcs, lines, and circles instead of polylines, and polygon outlines instead of
DXF solids. Draft mode produces smaller files that process faster, but the drawings are not
technically accurate since the lines have no width and areas are not filled.

To include title sheets in the DXF file, select the Include Title Sheet check box. The title sheets
must be displayed in the design before they can be output to DXF.

To display title sheets in a design, select the Display Title Sheets check box in the Options
Configure dialog.

Select the Include True Type Fonts check box to output true type text. Clearing this check box
gives you the ability to export a DXF file that is compatible with Revision 9 DXF. True Type
Fonts are compatible only with Revision 14 DXF.

In the DXF Units frame, choose Inch, Cm or Mm.

Click OK to generate the DXF output file. All selections are saved in the design file. While the
file is generating, the Status line indicates progress by displaying the current layer being
output. While the file is being generated, you right-click or press ESC to cancel the operation.

DXF Out normally tries to produce as faithful a picture as possible: lines and arcs have
thickness. Draft mode does everything with DXF LINEs, ARCs, and CIRCLEs, which have no
thickness: lines and arcs become thin and polygons become outlines.

DXF Output Considerations

Line Styles: The solid, dashed, and dotted line types are supported for output. The line styles
are mapped as follows: P-CAD Dashed to AutoCAD Dashed, P-CAD Dotted to AutoCAD Dot
and P-CAD Solid, Thick or User to AutoCAD Continuous. These specifications may not match
those of your CAD package for lines of the same style.
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e Sheets: P-CAD sheets become DXF layers with the same name. DXF substitutes the underscore
for unsupported characters such as spaces to maintain compatibility with AutoCAD naming
conventions.

e Blocks: DXF blocks are used to combine individual entities into a common unit, to be treated
as a whole by the CAD package, analogous to a part or component. Blocks are used, where
possible, to make CAD processing easier, and to reduce the size of the DXF file. For example, a
part block has the name of the reference designator; exploding a part block produces text (for
attributes) and pin blocks. These in turn can be exploded.

e Polygons: P-CAD polygons are also represented as blocks containing a collection of three- or
four-sided solids. In this way they can be processed as a unit.

¢ Lines: When not in Draft mode, lines consist of a straight polyline and two round endcaps.
Note that due to limitations in how blocks are scaled in DXF, lines are not blocks; the endcaps
and polylines are separate from one another. In Draft mode, lines become DXF LINEs with no
endcaps.

e Arcs: When not in Draft mode, arcs consist of a curved polyline and two round endcaps. Note
that due to limitations in how blocks are scaled in DXF, arcs are not blocks; the endcaps and
polylines are separate from one another. In Draft mode, arcs become DXF ARCs with no
endcaps.

e Text/Mtext: True Type font text styles are created and included in the DXF file. P-CAD stroke
fonts text strings are converted into DXF text strings of the same height, rotation, mirroring,
and justification; the AutoCAD® STANDARD font is used. Note that due to the difference in
fonts, translated text strings may be of different total width than in P-CAD. The bar over barred
text may not align exactly with the text. Mtext is output if True Type is selected.

e Pins: A Schematic pin is composed of DXF POLY LINE, LINE, and ARC entities; POLY LINES are
not used in Draft mode.

e  Wires: These become DXF 2D POLYLINEs.
e Buses: When not in Draft mode, these become POLYLINEs; in Draft mode, they are DXF LINEs.
e IEEE Symbols: These become individual LINE entities, much as they are now for plotting.

e Title Sheets: Title sheets are output to DXF in the block format. These blocks consist of the
lines, text and other objects that form the title sheet and title block. Title blocks are named
TITLE SHEET xx, where xx is the sheet number on which the title sheet resides.

File PDIF In

Choose File » PDIF In to import Pcad.pdf files. When you choose this command, the PDIF File
Name dialog appears:
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PDIF File Name

Look jn:

| 3 P-CaD 20m

i ] = el
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Demo

(3 Tutarial
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File PDIF Out

Lib
Macro
Shortcut
Titles

File name: I Qpen I
Files of ype: IF'DIF Files [*.pdf] j Cancel |

File PDIF Out

Choose File » PDIF Out to export schematic files to the PDIF file format. When you choose File »
PDIF Out, the File PDIF Out dialog appears:

File PDIF Out

o hprogram filesp-cad 2001 Stutonials

Sheets; SR et
BrEI0n:
Sheetl
= B0
@ a5

Cancel

Ok |
I

The File PDIF Out dialog contains the following options:

e  PDIF Directory (button). Click this button to select the directory in which you want to save the
file.

e Sheets (list box) Lists the sheets by name.

PDF Versions Frame
e  6.0/7.0 (button). Choose this button to select the file format for version 6 and 7.

e 8.0 (button). Choose this button to select the file format for version 8.
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File Exit

Choose the File » Exit command to quit P-CAD Schematic.

If any open design has been modified since the last save, you are prompted whether you want to
save the changes to the file.

The program writes information to the sch. ini file when you choose File » Exit. This information,
which applies to subsequent P-CAD Schematic sessions, consists of parameters and settings such
as workspace size, units and values set in Options » Configure and report file settings from File »
Reports and Utils » ERC.
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Edit Commands

Using the Edit Commands

Use the Edit menu commands to modify objects in your design. The following list summarizes
some of the actions you can perform with various Edit menu commands.

¢ You can choose Edit » Undo to undo recent actions and, if you decide you didn’t want to undo
an action, you can choose Edit » Redo.

e Some actions cannot be undone, but can be unwound by pressing the BACKSPACE key. For
details, see Edit Undo (page 201).

e When you choose Edit » Paste, you have a number of paste options. See Edit Paste (page 204)
for more information.

e Before you can choose some Edit commands, you must select an object. See Edit Select (page
247) and Options Block Selection (page 287) for more information.

Edit Undo

Choose Edit » Undo to undo your last action. For example, if you place a part in a design, you can
choose Edit » Undo to remove the part you placed. As a shortcut for choosing this command, you
can click the Undo button on the Command toolbar, press CTRL+Z, or press the U key.

By default, you can undo up to 10 actions with the Edit » Undo command. To change the undo limit,
open the Sch. ini file. Then, modify the UndoLimit value.

You can set the UndoLimit to any number. However, each stored, undoable action requires
memory. Setting a large UndoLimit may use up your computer’s available memory, causing slow
performance and often unpredictable results.

If an action cannot be undone, the Edit » Undo command is shaded and not available. The list of
undoable actions is deleted when you save the design. Any of the commands in the following list
also cause the undo list to be cleared:
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Place Commands
Edit Delete

Edit Copy

Edit Cut

Moving Objects
Rotating Objects
Flipping Objects
File Save

File Save As
Delete TextStyle
Utils Renumber

File DBX In

File Design Technology Parameters (Close or ESC)
File Design Info (Close or ESC)

Utils Force Update
Utils Record ECOs
Utils Import ECOs
Delete Sheet

Utils ERC

Utils Resolve Hierarchy

Utils Module Wizard

Edit Redo

Edit Redo

Choose Edit » Redo to repeat an action that has been undone.

Each modification made to a design results in a copy of the design being placed in the undo list, as
explained in Edit Undo (page 2017). If you have stepped backwards in the list using Edit » Undo, and
find that you want to move forward to a later version of the modifications, choose Edit » Redo.

The redo button on the toolbar, the CTRL+Y and SHIFT+U keys are equivalent to the Edit » Redo
command. The UndoLimit setting in the Sch. ini file also applies to the Edit » Redo command. To
change the undo limit, open the Sch. ini file. Then, modify the “UndoLimit” value.
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Edit Cut

Choose Edit » Cut to remove selected objects from your design and save them to the Clipboard.
From there you can paste them into another design, into another location within the current
design, or into another program.

You need to enable the Select tool (Edit » Select) and select at least one object to choose this
command; otherwise the menu command is shaded and the CTRL+X shortcut key is unavailable.

You can copy selected items to a disk file instead of the Clipboard. For details, see Edit Copy to File
(page 203). You can also cut multiple objects by using multiple select and block select operations.
For information, see Edit Select (page 247).

Edit Copy

Choose Edit » Copy to copy selected objects to the Clipboard, from where you can paste them to
another design, to another location within the same design, or to another location.

You need to enable the Select tool (Edit » Select) and select at least one object to choose this
command; otherwise the menu command is shaded and the CTRL+C shortcut key is unavailable.

Instead of Copy and Paste, you can use CTRL + left mouse button (a drag-and-drop operation) to
copy the selection within the same design quickly. The CTRL + left mouse action does not affect the
clipboard.

You can copy selected items to a disk file instead of the Windows™ clipboard. For details, see Edit
Copy to File (page 203).

You can copy multiple objects by using multiple select and block select operations. For
information, see Edit Select (page 247).

Edit Copy to File

Choose Edit » Copy to File to copy selected objects to a block file or meta file. You can later paste
objects from these files into a schematic design. To copy objects to a file, you must select at least
one item and then choose Edit » Copy to File. When you choose this command, the following
dialog appears:

Edit Copy To File HE
Save in Ia Demo j gl =

File hame:

Jigdemo B LK) Save I
Sawe as type [Black Files (*.blk] = Cancel
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You use the options in the Edit Copy to File dialog to name the file and select one of the following
file formats:

e Block Files (* .b1k). A file format that stores the information that you want to transfer between
P-CAD Schematic designs.

e MetaFiles (*.wmf). An image file format that can be transported between computers.

To save storage space, select the Compress Binary Designs check box in the Options Configure
dialog before you save the file. This is beneficial when working with large design files.

For detailed instructions, see Copying Objects to a File (page 97).

Edit Paste

Choose Edit » Paste to paste objects into your design file from either the clipboard or a block file.
You must be in Select mode to choose this command.

When you choose Edit » Paste, a sub-menu appears, from which you can choose a paste method.
The paste choices range from the simple options Paste From Clipboard and Paste From File in
which objects are pasted without net information, to the more intelligent Paste Circuit and Paste
Circuit From File commands which allow you to control changes to component and net names and
retain net information.

Paste Behavior

After items have been copied and you press and hold down the left mouse button in the
workspace, the ghosted outline of the copied item(s) appears until you release the mouse button
to commit them to the desired location. Before releasing the left mouse button, you can drag the
items to a more precise location in the workspace.

There must be sufficient space to accommodate the objects being pasted. Error messages inform
you if the target space is not large enough or if you are attempting to paste too close to or outside
of the edge of the workspace.

If, while pasting a part, parts of the same name but from a different library already exist in the
destination design, the part may not be pasted/placed depending on possible conflicts in pin
assignments. This conflict could also occur when parts from a Tango Series Il schematic are mixed
with parts of the same name in a P-CAD library. In effect, the first instance of the part name
establishes the standard.

When you paste text of a style that has the same name but a different definition than in the current
design, the incoming style name has a bracketed number appended to it to indicate the style
conflict.
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Options Text Style I

Current Text Style:  [Default]

* [Default]
[Default TTF]

[PartStyle] - |

[FinStyle] Properties...

[PortStyle]

[wireStyls] WelEte |

Duplicate e [wWireStyle] (1]

Text Style T:H120w10 Purga Unused Stylesl

Bename... |

Digplay Stroke |

Set Al | Clear &l | DisplaylrueT_l,Jpel

Cloze |

The new, bracketed style name is added to the list of available styles in the current design. For style
information, see Edit Properties (page 211) and Options Text Style (page 314).

If you are pasting components or nets that have the same names as objects that already exist in the
design, you have the option to specify how their names should be changed if you choose the Edit »
Paste Circuit and Edit » Paste Circuit From File commands. With these commands you can also
force a specified net to be pasted into the design while retaining the same name.

Paste From Clipboard
Choose Edit » Paste From Clipboard to paste Clipboard objects into your design. This command is
available only when data has been copied to the Clipboard and when you are in Select mode.

When you choose Edit » Paste From Clipboard, Schematic places the copied information in the new
location in the design, renames the design objects to the next sequentially available name and
retains the component attributes and their values.

Paste From File

Choose the Edit » Paste From File command to paste items from a block file into the current file. To
create a block file, select one or more objects and choose the Edit » Copy to File command.

To paste objects from a block file into the current file, choose Edit » Paste From File. The following
dialog appears:
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206

Edit Paste From File HE
Lookin: |3 P-CAD 2001 =] & ¥

D
Demo
Lita
Macra
Shortcut
Titles
Tutorial
Utils

File name: || Open |
Files oftype:  |Block Files (“blk) =l Cancel

The Look In list box displays the current folder; a list of files in that folder appearing directly
underneath. The File name box lets you select or enter a design file, with the extension specified in
the Files of type list.

Select the block file containing the item(s) you wish to paste. Once the file is selected, this
command works like the Edit » Paste From Clipboard command. For details, see Paste From
Clipboard (page 205).

Paste Circuit

Choose Edit » Paste Circuit to control the naming of components and nets being pasted into a
design and stipulate net attribute bias. When you choose Edit » Paste Circuit, the following dialog

appears:
—Reference Designators —MNets
Create new refdes using‘ Create new net narne using Net Mames
igualifier. ; gualifer. coo
T T (m[wn)}
Qualifier: li Qualifier: li oz
 Add hefare name  Add hefare name (m[wink}
i Add before numeric suffix  Add before numeric suffix 1cD4
" Addto end of name " Addto end of name cDs
Example—————— —Example————— |0CD6
(Before: R100 Befare: Clk100 cb?
After: R101 After: Clk101 CGHD
[wCC
Netawbues MOl Neterres
& herge Favar Circuit
" Merge Favor Design
" Replace Design
" Ignore Circuit 0K I Cancel

Using Paste Circuit

As long as you have not disabled the paste circuit function, you can paste the data from the
clipboard as many times as necessary. Each time you paste the same data with a left mouse click,
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the component and net names are incremented starting from the last net or component name
resident in the design. If you have added a qualifier for the component or net names, the qualifier
is incremented with each paste until the component or net name is unique. You can, however,
choose to retain the current net names.

When you have finished pasting and you have exited the paste function by right-clicking, you can
begin pasting the data again with another Paste Circuit command. This time, when you paste this
same data, the component and net names begin incrementing from their original names.

Reference Designators

In the Reference Designators frame you can choose how the components are named when pasted.
You can either allow Schematic to incrementally change the component names, or you can control
the way components are renamed by adding a qualifier in a specific position in the new name.

To rename the components using a qualifier:
1. Select the Create new refdes using qualifier check box.
2. Type the characters (no more than four) that you want to add to the name in the Qualifier box.

3. Choose the desired position within the RefDes name for the qualifier. Each of following
choices places the qualifier in a different location:

® Add before name.
® Add before numeric suffix.
* Add to end of name.
The Example frame shows a sample, so you can view the change before it is made.

If you do not want to designate the way the RefDes names are modified on paste, clear the Create
new refdes using qualifier check box.

Each time a component is pasted, the RefDes is sequentially incremented alphanumerically to the
next available RefDes for that component. If you have added a qualifier, the qualifier is
incremented first in the same manner. Then, if the component name still conflicts with an existing
component name, it will be incremented until it is unique.

Net Attributes

When pasting data containing net information, either from the same design or another design, you
can choose how the net attributes are handled choosing one of the following radio buttons in the
Net Attributes frame:

e Merge Favor Circuit: With this option, incoming net attributes take precedence over existing
net attributes. When the net attributes in the incoming circuit information match those already
in the design, but the values are different, the design attributes are modified to match those of
the incoming circuit. All other incoming net attributes are merged with those in the design.

e  Merge Favor Design: Existing net attributes are retained when you merge attributes favoring
the design. When the design and incoming circuit have matching net attributes with different
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values, the design attribute values are retained. Other incoming net attributes are merged with
those in the design.

¢ Replace Design: This option removes all existing net attributes and replaces them with those of
the incoming circuit.

e Ignore Circuit: Net attributes attached to the incoming circuit are ignored and existing net
attributes left unchanged.

Nets

In the Nets frame you can choose which nets are renamed and how they are named when pasted.
This process is similar to the way the components are renamed in the Reference Designators frame.

To rename the nets, follow these steps:
1. Select the Create new net name using qualifier check box.
2. Type the characters (no more than four) that you want to add to the name in the Qualifier box.

3. Choose the desired position for the qualifier within the net name. Each of the following
choices places the qualifier in a different location:

® Add before name.

® Add before numeric suffix.

® Addto end of name.

The Example frame shows a sample, so you can view the change before it's made.

If you do not want to designate the way the net names are modified on paste, disable the
Create new net name using qualifier box.

Each time a net is pasted, the net name is sequentially incremented alphanumerically to the
next available net name. If you have added a qualifier, the qualifier is incremented first in the
same manner. Then, if the net name still conflicts with an existing net name, it will be
incremented until it is unique.

4. The last step is to choose which nets should be renamed using the qualifier and which should
retain their current names. You can designate individual nets to retain the current name by
clicking the specific nets in the Net Names list box. You can also choose to retain all global net
names by enabling the Global Nets option in the Maintain Original Net Names section.

Nets connected to ports are considered global if the port is also copied. If the port is not
copied, the nets are considered part of a signal net. This distinguishes the global nets so that
you can choose to keep the same net name for the global nets when they are pasted.

Paste Circuit From File

Choose the Edit » Paste Circuit From File command to open the Edit Paste Circuit From File dialog
and select the file to be pasted. Once the file is selected, the paste operation functions in the same
manner as the Edit » Paste Circuit command. For details, see Paste Circuit (page 206).
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Edit Move By RefDes

Choose the Edit » Move By RefDes command to move parts by reference designator. This opens
the following dialog.

Edit Move By RefDes

RefDes:

1.1 Select Al
ut:z —_l
U3

1.4 Eleand( |

2
U2
23
24

Select RefDes By: I

Use this dialog to select the reference designators of the parts you’d like to move. The following
describes this dialog in more detail:

RefDes. This list shows all of the parts on your current sheet. You can select one or more parts
from this list. To select multiple parts, hold down the CTRL or SHIFT key and click the parts to
choose.

If you select parts in your design before you open this dialog, those parts are selected in the
RefDes list box when the dialog appears.

When you double-click a part in this list, the dialog closes. At this time, you can place the part
into a new position by clicking a location in your workspace.

Select RefDes By. Type search criteria in this box to search the RefDes list for a match. You can
enter wildcard characters in this field.

Select All. Click this button to select all of the items in the RefDes list.

Clear All. Click this button to deselect all of the items in the RefDes list box.

After selecting parts from the dialog, click OK to return to your workspace. The status line shows
the Next RefDes to move. To skip to the next RefDes, press N. To move to the previous RefDes,
press B.

Moving Parts by RefDes

To move parts by reference designator, follow these steps.
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1. Choose Edit » Move by RefDes to open the Edit Move by RefDes dialog.

Edit Move By RefDes
RefDes:

1.1 Select Al
U2 ;l
U1:3

14 [elean Al |

21
22
23
2:4

Select RefDes By: I

If you select parts in your design before you open this dialog, those parts are selected in the
RefDes list box when the dialog appears.

2. Use one of these methods to select parts from the RefDes list:

* To select one part: Double-click a RefDes in the list. Or, select a RefDes from the list and
then click OK or press ENTER.

* To select all parts: Click Select All. Then, click OK.

* To select arange of parts: Hold down the SHIFT key and click the first and last parts in the
range to select. Then, click OK or press ENTER.

® To select various parts: Hold down the CTRL key and click each part to select. Then, click
OK or press ENTER.

® To search for parts in the RefDes list: type search criteria in the Select RefDes By box and
then press ENTER.

When the Edit Move by RefDes dialog closes, the status line shows the name of the Next
RefDes to move. You are in placement mode.

To cancel your selection, press ESC or right-click. This reopens the Edit Move by RefDes dialog, so
you can choose another part to move.

3. Choose one of these methods to place the parts:
® For quick placement, click the location at which you want to place the part.

® For precise placement, do the following: (1) press and hold down the left mouse button or
press the SPACEBAR. (2) Move the ghosted part to the location you want. If appropriate,
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press F to flip or R to rotate the part. (3) Place the part by releasing the mouse button or by
pressing the SPACEBAR.

If you selected multiple parts, the status line shows the Next RefDes to move. To skip to the
next RefDes, press N. To move to the previous RefDes, press B.

4. Once you've moved all of the selected parts, the Edit Move By RefDes dialog appears. You have
these options:

® To move another part, select it from the RefDes list.

® To close the Edit Move by RefDes dialog, click Cancel or press ESC.

Searching the RefDes List

To search for parts in the RefDes list, follow these steps:
1. Enter search criteria in the Search by RefDes box. You can type wildcard characters as follows:

® Type an asterisk (*) at the end of your search criteria. For example, type RN* to search for
any reference designators that begin with RN (e.g., RN1, RN2, RN3).

* Type a question mark (?) to match a single character in that position. For example, type
C?2 to search for reference designators, such as C12, C22, C32.

2. Click OK or press ENTER to initiate a search of the RefDes list. Then, do the following:

® If parts matching your wildcard search are selected in the Edit Move by RefDes list, verify
the accuracy of the match, and click OK. You can now move these parts.

* If the Edit Move by RefDes dialog closes and you return to the workspace. You can now
move these parts on the current sheet.

* If amessage notifies you that no match was found, click OK to close the message box.
Then, try another search.

Edit Properties

Choose Edit » Properties to open the Properties dialog for the objects you select. With this dialog,
you can query and modify the selected object’s properties. Before you can choose Edit »
Properties, you must enable the Select tool and then select the objects.

The Properties dialog that appears is specific to the object you select. If multiple objects are
selected, they must all be of the same type (e.g., arcs), otherwise the command is shaded and no
dialog will appear. If the objects are of the same type, the changes you make apply to all selected
objects.

Right-Click to Select Properties

As a shortcut for choosing the Edit » Properties command, you can select an object, right-click to
open a shortcut menu, and choose Properties. The commands available from this shortcut menu
vary depending on the object you select.
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Edit Properties

For more information, see Shortcut Menu Commands (page 13).

Double Click to Select Properties

As a shortcut for choosing the Edit » Properties command, double-click an object to open the
Property dialog. This shortcut is available only if the Double Click Displays Properties check box is
selected in the Mouse tab of the Options Preferences dialog. For more information, see Options

Preferences (page 301).

Part Properties

When you select one or more parts and choose the Edit » Properties command, the Part Properties

dialog appears, as shown in the following figure:

Part Properties

Symbol Symboal Pins Component Component Pins Adtributes
Location
Ref Des: 14
I # [roooo ¥: [r14000
Value: I
I | i Rotation: 0.0de
Type [FaLs245 o .
Patter:
Library: | attern [CiPzo
Gate Nurnber: |A
Query |
Text Styles
“isibility Alternate Fef Des: [FartStyle) Text Styles
¥ RefDes & Normal - —
I Walue 1 Deliargan e
¥ Type  |EEE Type (PartStyle)
Cancel

Use the Properties dialog to examine properties for the selected part and to modify certain symbol
properties. From this dialog, you can selectively replace the component type of one or more gates
at the same time. This feature is useful because it lets you replace several gates in your design
automatically, preserve reference designators and, where possible, preserve gate connectivity.

Additional tabs provide access to additional information:

¢ Symbol Pins

e Component

e Component Pins

e Attributes

212
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Symbol Tab

The following information appears on the symbol tab:

The Ref Des box shows the reference designator name. To change the reference designator,
type a new value in the Ref Des field. If you selected more than one part, this value cannot be
changed.

The Value box shows the part’s value. To change the value, type a new value in the Value field.

The Type list box shows the component type. You can change this value by selecting a different
component Type from the drop-down list that appears when you click the down arrow button.

A component Type swap follows the rules used by the Utils » Force Update command if you choose
the Merge Attributes (Favor Library) option. The rules are:

If an attribute exists in the library component and not in the design component, the library
attributes and their values are moved into the design component.

If the same attribute exists in both the design component and the library component with
different values, the value of the library component attribute will replace the value of the
design component attribute.

An existing design component attribute, which has no matching library component attribute, is
retained, unchanged, in the design component.

When the Value attribute is present in both the design component and the library component,
and has a different value in both places, you must choose which value to keep in the design
when prompted.

The Library list box shows the part libraries available, and displays the currently selected
library.

The Query button provides a direct link to the Library Executive Query function where a
selected part from the Query output dialog can replace the current part and its properties by
clicking the Replace button.

The Visibility frame contains check boxes indicating whether the selected part(s) have visible,
invisible, or undetermined RefDes, Value, and Type attributes.

If a box is checked, the attribute is visible. If the box isn't checked, the attribute is invisible. If
the box is shaded, then the attribute either does not exist (e.g., there is no Value attribute for
the selected part), or there is a conflict between multiple parts selected (e.g., the attribute on
one part is visible, but is invisible on another).

The Alternate frame lets you select the Normal, IEEE or DeMorgan representations of a part if
they exist. The symbols displayed for these representations are assigned in Library Executive.

The Location frame shows the X and Y coordinates of the part’s reference point.
The Flip check box indicates whether or not the symbol has been flipped.

The Rotation field shows the rotation amount if the symbol has been rotated.
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e The Pattern box displays the pattern name. To change the pattern, type a new pattern name in
the box. Changing the pattern in this dialog doesn't change the pattern attached to the
component in the library.

e Anetlist loaded into PCB after these pattern changes will load a component and its pattern for
the modified component, depending on the contents of the open libraries. P-CAD PCB will
load the first component in an open library having a type matching the modified component. If
a component with a matching type cannot be located, a component with a type name matching
the modified component pattern name is loaded.

e The Gate Number box shows the section number of this part within the component. To
reassign this gate, type a new gate number in the box. You can use a numeric or alphabetic part
designation, within the range shown by the Number of Symbols field (Component tab).

e The Text Style frame shows the symbol’s text font (PartStyle).

Text Styles Button

The part’s text style (PartStyle) appears in the Text Style field. Click Text Styles to open the Options
Text Style dialog. From this dialog you can edit the part’s text style.

Refer to Options Text Style (page 314) for more information.

Symbol Pins Tab
The Symbol Pins tab shows the following dialog:

Properties
Sembol Symbol Fins LComponent Component Ping Aftributes

Fins: — Pin Designatar Location

B = | {x: 8550.0 ¥: 3750.0

3 W Dizplay

4

g e o Flie Rotation: 180.0deg

; [PinStyle] b Mt Name: l—

9 - Fin Name =" pii, Length: [300.Omil

10

il o Default Fin Des:

::% _I v Bkl efault Fin Des:

— Text Test Stules... |

Setal I [PinStyle] i

Clear Al I
Apply |

Cancel I

This tab allows you to change several pin properties of one or more pins within the part.
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Pins
The Pins list box lists the pin designators in the selected part as well as power pins in the

component. The information fields to the right display the information about the pin that is
highlighted.

Pin Designator/Pin Name

The Pin Name and Pin Designator boxes each contain a display check box and a combo box. The
Display check box indicates whether the pin designator or pin name on the selected pin(s) are
visible, invisible, or indeterminate. In the Text list boxes, you can set the text style for the pin name
and pin designator.

Net Name/Pin Length

You can change the pin length of visible pins and the net name of hidden, global power pins by
typing new values in the appropriate Pin Length and Net Name boxes. If a pin is connected to a
wire or net, you cannot change the pin length, and the Pin Length box is shaded.

Set All/Clear All
The Set All and Clear All buttons can be used to highlight and unhighlight all pins in the list box.

Query Fields

The following fields allow you to see information about the selected pin:

e Location: The X and Y coordinates of the selected pin.

e  Flip: The Flip box indicates whether or not the pin has been flipped.

¢ Rotation: The Rotation field shows the rotation amount if the pin has been rotated.

¢ Default Pin Des: When a default pin designator has been assigned to the pin, the value is
displayed here. If multiple pins are selected, and all have the same default pin designator, the
value is displayed. When multiple selected pins have different default pin designators, this area
remains blank.

Text Styles

Click Text Styles to open the Options Text Style dialog. From this dialog you can edit all text style’s
properties. If you modify a text style in this dialog, all text in your design with that style changes.
For more information, see Options Text Style (page 314).

Component Tab
When you select the Component tab, the Port Properties dialog appears as follows:
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Part Properties

Edit Properties

Symbol Symhbaol Ping Component Ping Altributes
Library: DEMOXLIE
Tympe: 74L5245
Pattern MName: DIP20 —Gate Numbering
Mumber of Gates 1 @1 Alphatetic
Gate Number, T __I' L=
MNormal Narme: TPOPTEK_12_MN - Component Type
IEEE Mame: 1 Heteraneneaus
De Margan Name: I BMEGEREENE

Eeference I

OK I Cancel |

This tab shows information for the component(s) you selected on a gate-by-gate basis. This
information is display only; it can’t be modified from this dialog. To show information for a
different gate, select the gate from the Gate Number drop-down list box.

The Reference button, when activated by the presence of the Reference attribute, quickly launches
the reference link entered as the Reference attribute’s value. If the link is a web address the
Internet Explorer is launched and the web site opened. If the link is a document, the associated
program is started and the document displayed.

See the Library Executive User’s Guide for information about this dialog's fields.

Component Pins Tab
The Component Pins tab appears as follows:
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Symbol Symbol Ping Component i Aftributes

Pad# Pin Designator Gate# Pin# PinMame GateEqg PinEg  ElecType

1 1 1 ] DIR 1 0 Input -
2 2 1 ] Al 1 0 3-State

3 3 1 7 A2 1 0 3-State

4 4 1 b A3 1 0 3-State

5 5 1 5 Ad 1 0 3-State

6 6 1 4 A5 1 0 3-State

7 7 1 3 Al 1 0 3-State

8 8 1 z AT 1 0 3-State

9 9 1 1 Al 1 0 3-State

10 10 PWR 0 GND 0 0 Power

n n 1 18 Bf 1 0 I-State

12 12 1 17 B7 1 0 I-State

13 13 1 16 BE 1 0 I-State

14 14 1 15 BS 1 0 I-State

15 15 1 14 B4 1 0 I-State =l

oK I Cancel |

Use this dialog to look at pin information for the component pins within the symbol or component.
The following information appears:

Pad #: The number of the corresponding pad on the attached pattern. Pad numbers must be
unique, and they must exist in the attached pattern.

Pin Designator: The pin designator of each pin in the component.

Gate #: The part number defines the part that the pin is associated with. In multipart
components, the parts are uniquely numbered from 1 through n.

Pin #: The number of the corresponding pin on the attached symbol. Pin numbers must be
unique and must exist in the attached symbol.

Pin Name: The pin name associated with that pin designator.

Gate Eq: The gate equivalence column defines which gates are equivalent. All gates with the
same Gate Eq number are defined to be equivalent. This information is used by P-CAD
Schematic when automatically incrementing reference designators (e.g., Place » Part and Utils
» Renumber commands) and by P-CAD PCB to determine which gates can be swapped during
manual or automatic gate swapping. You cannot set the gate equivalency of pins in the same
gate to be different. When you change a part number or gate equivalence for a gate, the
spreadsheet updates the gate equivalence field of the other pins of that gate to match.

Pin Eq: Indicates which pins within a gate are logically equivalent. The pin equivalence values
must be non-zero and identical for a swap to occur between two pins. Non-swappable pins are
indicated with a zero value.

Elec Type: The type of pin.
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Attributes Tab

When you click the Attributes tab, the dialog appears as follows:

Part Properties

Symbol Pins Component Companent Pins Aftributes:
MName Yalue
Add | Delete ‘ BrepEiies ‘ ‘
oK Cancel ‘

You can view, add, modify, or delete a collection of component attributes and access a web site.

The dialog contains a two-column table showing the collection of component attributes. Within the
collection, each attribute’s name and value appear in the column.

Wire Properties

When you select a wire and choose the Edit » Properties command, the Wire Properties dialog
appears as shown in the following figure:

Yire MNet

et Mame: GHD

[ Display Rt

" Thick

End Paints % Thin

X 78500 1101000 £ User

®oa1000 L 10100.0 ,7
Text Style: (WireStyle) Text Styles...

Cancel |

The following information appears on the Wire tab of the Wire Properties dialog:
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e The Net Name field contains the name of the net to which the wire is associated.

e Select the Display option to display or hide the wire name.

e  The Width frame contains the width of the selected wire.

e The End Points frame shows the X, Y coordinates for the wire’s start and end points.

e The Text Style field shows the text style used for the wire name.

Wire Width

In the Width grouping, you can modify the width of the selected wire. The wire width can be Thin
(10 mils), Thick (15 mils), or User defined. User defined wire widths can range from 0.1 to 100 mils.

For example, to set the wire width to 11 mils:
1. Choose the User radio button in the Width frame. The box becomes active.
2. Inthe box, type: 11mil and click OK.

To maintain the appearance of P-CAD Schematic designs before V13.0, all wires less than 11mils
wide are displayed as 1 pixel. To set the default wire width, see Options Current Wire (page 312).

Text Styles Button

Click Text Styles to open the Options Text Style dialog. From this dialog you can add, delete, rename,
or edit text styles including the wire style. For more information, see Options Text Style (page 314).

Net Tab

When you click the Net tab, the Wire Properties dialog appears as follows:

Wire Properties

YWire

MNet Name: IGND j

Modes: Sheets:

C1-MINUS ~| |Sheet?

CE-MINUS Sheetl Fin Count: i
3

CA-MINUS
CE-1 ¥ | Glaka!
CE-1
7

e
P3-25 et Alirs..

PE-5

Fa-5 |

Ok I Cancel |

On the Net tab of the Wire Properties dialog, you can set the following fields:
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Edit Properties

Net Name: The Net Names list box contains the name of the net associated with this wire. If
you attempt to rename the net with the name of an existing net, and one of the nets is not
global, an error message appears. You must confirm that you want to autoplace ports to make
both nets global by clicking the Yes button. The nets are merged and renamed.

Nodes: The Nodes list box contains the names of all nodes in the net.

Sheets: The Sheets list box contains the names of all sheets on which the net exists.
Global: The Global check box indicates whether or not the net is a global net.

Pin Count: The Pin Count field displays the pin count for the selected net.

Net Attrs: When you click the Net Attrs button, the Attributes dialog appears.

Bus Properties

220

When you select a bus and choose the Edit » Properties command, the Bus Properties dialog
appears:

Connected Nets: Sheets:

™ Display

AD0 Al |ER
A0

402

A03
S04
A05
A0E
coo

TextStyle:  (WireStyle) Text Styles.

|

OK | Cancel |

The following information appears on the Bus Properties dialog:

Bus Name: The Bus Name list box contains the name of the bus.

Display: Select this check box to display the bus name. Clear the check box to hide the bus
name.

Connected Nets: This list box contains the names of all nets connected to the bus.
Sheets: This list box contains the names of all sheets on which the bus is placed.

Text Style: This field shows the text style used for the wire name.

Text Styles: Click the Text Styles button to open the Options Text Style dialog. From this dialog

you can add, delete, rename, or edit the text style of the bus name. Refer to Options Text Style
(page 314) for more information.
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Port Properties

When you select a port and choose the Edit » Properties command, the Port Properties dialog
appears with the Port tab selected:

Port Propeities

Pat Net
MNet Mame: MWW
Logation—————————
™| HeFart Change
s |2SUU.U o 44000

I~ Fig Rotation: 0.0deg

Pin Count Pin Length - Pin Orientation

& OnePin £ Shaort " Harizontal

" Two Pin i« Long i Verical
—Part Shape

‘—D— ‘ | | [Maone] “
Test Styles  [PortStylz] Text Styles.. |

T Corcel |

Ports consist of the net name, an optional box surrounding it, and one or two pins to connect it to
wires.

The following information appears on the dialog:

¢ Net Name: Shows the name of the net to which the selected port is attached.
¢ Pin Count: Choose the One Pin or Two Pin radio button.

¢  Pin Length: Choose the Short (100 mil) or Long (500 mil) radio button.

¢ Pin Orientation: Choose either Horizontal or Vertical.

e Port Shape: Select one of the Port Shape buttons. If you don’t want a port outline, choose the
None button.

Net Tab
When you click the Net tab, the Port Properties dialog appears:
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222

Port Properties

Port

et Marne: IAD
Modes: Sheets:
ug-2 FRAOCESSOR
E12 Pin Count: =

uy-1o

¥ | Gt

Met Altrs.... |

QK I Cancel |

The following information appears on the dialog:

Net Name: The Net Names list box contains the name of the net associated with the port. You
can change the net by typing a new net name in the Net Name box or by choosing a new net
from the drop-down list box. If you attempt to rename the net with the name of an existing net,
and one of the nets is not global, an error message appears. You must confirm that you want to
autoplace ports to make both nets global by clicking the Yes button. The nets are merged and
renamed.

Nodes: The Nodes list box contains the names of all nodes in the net.

Sheets: The Sheets list box contains the names of all sheets on which the net is placed.
Global: The Global field indicates whether or not the net is a global net.

Pin Count: The Pin Count field displays the pin count for the selected net.

Net Attrs: When you click the Net Attrs button, the Attributes dialog appears.

Pin Properties

If the pin is part of a symbol, you can access its properties using the subselect feature described in
Selecting Objects (page 78) or through the Parts Properties dialog discussed above.

When you select a pin and choose the Edit » Properties command, the Pin Properties dialog
appears:

P-CAD Schematic User’s Guide



Edit Properties Chapter 13: Edit Commands

—Length  Displap Characteristics——————————————
1~ Short Outside: I Hone i l
« E Outzide Edge: IDot vl
" Lang

-

Inside Edge: =
[z00:0mi [None =l

Inside: -
User I MNahe l

— Diisplay — Text Stule
o i Pir Mame; [PirStyle) hd
¥ | Fin Des Fin Des: [FirStyle] hd

Fin Mumber: |1
Pin M arne: I"G
Default Pin Des: |1

Test Styles... |

Ok I Cancel |

The following information appears on the dialog:

Length: Select Short (100 mil), Normal (300 mil), Long (500 mil), or set your own length by
clicking the User option and entering a length in the box. You cannot change the length of a
subselected pin if it is connected to a wire.

Pin Number: You can renumber the pin, by typing over the value that appears in the Pin
Number box. You cannot renumber a symbol pin.

Display: Select the Pin Name and Pin Des check boxes to display the pin name and pin
designator. Clear the check box to hide the name or designator.

Text Style: In the Pin Name and Pin Des list boxes, you can set the text style for the pin name
and pin designator. Click Text Styles to open the Options Text Style dialog. From this dialog
you can edit all text style’s properties. If you modify a text style in this dialog, all text in your
design with that style changes.

Pin Name: For a symbol pin, the pin name, like a pin number, cannot be edited. For a free pin,
the pin name, or default pin name, is a placeholder for the real pin name. The Pin Name box
may be left blank. Use this default label to change the orientation or position of the pin name.

Default Pin Des: Use the Default Pin Des box to assign or change a pin designator for the
selected pin. If you have selected multiple pins, which have different default pin designators,
the Default Pin Des box displays “Hetero_Selection”. Changing the value in this box changes
the default pin designator for all the selected pins.
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o Display Characteristics: Display characteristics include all attribute symbols that may be
attached to a pin for design clarification. They are for graphical appearance only. Refer to Place
Pin (page 269) for examples.

After reviewing or updating the information, click OK to close the Pin Properties dialog.

Pin Name and Pin Designator Properties
When you subselect a pin name or pin designator and choose Edit » Properties, the Text Properties
dialog appears:

Text Properties M= B
BIN CONTROL/STATUS FROM TES =

-]

QK | Cancel |
—Location————————— [~ Justification .
" 15330 ~ - r " Elip Entate 900 90.0deqg

- 8 . Text Styles:

v [23500 & | |THIsZWIE -] Textﬁtyles--l

You can view the text properties including style and rotation. Also, you can modify the location or
justification of the subselected pin name or pin designator.

A sub-selected pin name or pin designator can be rotated, flipped, and moved.

To modify the text or text style, see Pin Properties (page 222). For more information about text
properties, see Options Text Style (page 314).

Line Properties

When you select a line and choose the Edit » Properties command, the Line Properties dialog
appears as follows:

—Wvidth Style
€ Thick i Solid
& iThin,  Dashed
© User i~ Dotted
10.0enil
—End Paints
% [11600.0 ¥: [15000
% [11600.0 v [6100.0

Length:  4600.0mil

0K I Cancel |
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The following information appears on the dialog:

e  The Width frame lets you choose a radio button to set Thick, Thin, or User (defined) lines. If
you select User, enter a line width in the corresponding box.

e The Style frame lets you choose a radio button to set a Solid, Dashed, or Dotted line style for
thin lines.

e The End Points frame lets you change the lines start and end points by typing new X and Y
coordinates over the existing values.

e The Length box shows the line’s length.

If you select multiple lines to modify that are of differing styles and/or widths, the values in the

dialog appear blank. You can select a value and make all the selected lines the same style and/or
width.

Arc Properties

When you select an arc and choose the Edit » Properties command, the Arc Properties dialog
appears:

Arc Properties

Biadius: r~ Center Paint
i % 27036 y. [10797.2
width: IW
Start Angle: Mﬁ — Start Paint
X 13943 Yo 598007
End Angls: |248.2deg i’ Tangent Slope Angle; 227 Bdeg
— End Paint
% 20506 Y. 91497
Tangent Slope Angle: 201.8deg
,TI Cancel |

The Properties dialog for arcs shows you the start and end points for the selected arc.

Query Fields
For the free arc Center, Start, and End points, see one of the following:
e XandY coordinates: The X and Y location of the Start and End point.
¢ Tangent Slope Angle: The tangent slope angle of the arc.

Changing Arc Properties

To change the properties of an arc, follow these steps:
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e  Start Angle: Click the scroll buttons (up and down arrows) to scroll through arc start angles.

e XandY coordinates of the Center Point: Type over the existing X and Y values in the Center
Point box.

e End Angle: Click the scroll buttons (up and down arrows) to scroll through arc end angles.
¢ Radius: Type a new radius over the existing value.

¢  Width: Type a new line width over the existing value.

Polygon Properties

When you select a polygon and choose Edit » Properties, the Free Polygon Properties dialog
appears as follows:

Area: 5000.00mil

Pairts:

200.0, 6900.0
300.0, 6900.0
200.0, 7000.0

The Free Polygon Properties dialog for free polygons shows you the following information:

e Area: The area of the polygon.
e Points: The X and Y location of each point in the free polygon.

Text Properties

When you select one or more text items and choose Edit » Properties, the Text Properties dialog

appears:
[Ligiiad =
H
ok I Cancel | << Lgssl

 Location————— [~Justification

» [16000.0 ¢ ¢ | Hp Rotate SD.Dl 0.0deg

- - e Text Stules:

: |EDD.D & | |Defaul) R §t_l,lles...|
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The Text Properties dialog remains displayed in your workspace until you close it or choose
another tool. Changes made to the text in the box are instantly displayed in the selected text in the
design. You can adjust the zoom factor in the design to more easily view the text while the dialog
remains on the screen.

From this dialog, you can change the text content, justification, style and location. The text can also
be rotated and flipped, and any non-default text styles can be modified.

Changing Text Properties

To change the properties of text, follow these instructions:

e Text: Type over the text displayed in the Text box and click OK. For multi-line text, ENTER
creates a line break. You can enter a maximum of 2,000 characters. While the Text box has
focus, you can use CTRL+V to paste text from the Clipboard.

e Location: The X and Y coordinates of the selected text appear in the Location box. You can
move the text by typing new coordinates.

¢ Justification: Under Justification are nine buttons, which allow you to change text justification.
The reference point of the text string is, by default, at the location of the first character in the
string and set to the lower left corner. When you change the Justification button, the text
moves around the reference point. For instance, if the text “STRING” is displayed in its default
settings the reference point is as shown in the following illustrations:

A V_CE »STRING U29
Point
—11c: CLR
= CLK

If you change the Justification to the upper right corner button, the text “STRING” rotates
around the reference point and appears in the design as shown in the following illustration:

Reference VEE - u29
Point STRIMG
—amR
= CLK

¢  Flip: Enable the Flip option by clicking in the box. The text appears flipped.

¢ Rotate: Click the Rotate 90.0 button to rotate the text 90 degrees. The degree of rotation is
displayed next to the Rotate 90.0 button.

e Text Style: Click on the text style you want from the Text Style list box.

e  Text Styles: Click the Text Styles button to display the Options Text Style dialog. From this
dialog you can add, delete, rename, or edit non-default text styles.

Refer to the Options Text Style (page 314) for information.
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Attribute Properties

When you select an attribute and choose the Edit » Properties command, the Attribute Properties

228

dialog appears:
Attribute Properties E3
Attribute Categon: Mame: Mame:
All Attributes [user-defined] IE\earance
Compaonent EoardEdgeClearance
Mt Wale:
[EEEETEE | oS pacing
Phyzical HoleToHoleClearance
Electrical LineT oLineClearance
Placement PadTolineClearance
tanufacturing PadToPadClearance ¥ Visible
Router SilkscreenClearance .
Simulation YiaTl oLineClearance Location
SPECCTRA Route YiaT oPadClearance b |193UU.D r: |4SDD.U
SPECCTRA Placement iaT cViaClearance

Text Style I[Dafault] = TextSty\es...l
Fotation: [0.0deq Justification

: . e .
I Flipped o

[OR e

T

he following information appears in the dialog:

Attribute Category: This list box displays a list of all attribute categories, All, Component, Net,
Clearance, Physical, Electrical, Placement, Manufacturing, Router, and SPECCTRA. Selecting a
category brings up a list of predefined attributes for that category.

Name: This list box displays all predefined attributes for the specified category. The first entry
in the list is User-defined. The currently-selected attribute also appears in the Name box,
unless User-defined is selected. In that case, the Name box is blank so that you can enter a
user-defined attribute name.

Name: For user-defined attributes, enter a name for the attribute in this box.

If the dialog is accessed for an attribute that already has a name, then the Category list box,
Name list box, and Name box are filled in, but shaded. If the attribute doesn’t have a name,
these controls are enabled.

Value: Use this box to enter a value for the attribute.
Visible: This check box indicates whether or not the attribute is visible.
Location: This frame shows the X and Y coordinates of the attribute’s reference point.

Text Style: This frame lets you select the attribute text style. Text styles appear in the Text Style
drop-down list box. To change the selected text style, click on the text style you want from the
list box. To modify the text style, click the Text Style button.

Rotation: Shows the rotation amount if the pattern has been rotated.
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e Flipped: This box indicates whether or not the pattern has been flipped.

e Justification: In the Justification frame nine buttons allow you to change text justification by
setting the reference point of the text string. For example, if you enable the middle button, the
text reference point (the lower-left corner) moves to the center of the bounding rectangle.

Component References

A special attribute, which provides direct access to information located in a document or web site,
can be added to the part using the Attribute Properties dialog. The attribute is named Reference
and is associated with the Component Attribute Category. The Reference attribute’s Value should
be a document or web site address where the additional information about this part is located.

When you add the Reference attribute and Reference location, the Place Attribute dialog appears.

Place Attribute x|
Attribute Categon: M ame: Mame:
All Attributes [user-defined] IHefelence
ComponentHeight

Met Description Walue

Clearance Link. inf

Physzical MoSwap vt info.cond

Electrical PackageOutinelaper

Placement Part Mumber

b anufacturing RefD ¥ Visible

Router ieference Locati

Simulation SwapEquivalence ocation

SPECCTRA Route Type E | ' |

SPECCTRA Placement Yalue
Text Style I[Dafault] | TextStyles |
Fiotation: l— ificati
™ Flipped

oK I Cancel |

Once the Reference attribute has been added, the Reference button on the Component tab of the
Properties dialog is activated and displays the reference link (in this case a web address), as shown:
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Component Ping

Attributes

Syrmbal Symbal Pinz
Library: DEMO-.LIB
Tupe: LM7E12CTE
Pattern Marme: TO-220
Nurmber of Gates: 1
Gate Mumber: A
Marmal Mame: TPOPTEK_5_M
IEEE Mame:

De Morgan Mame:

— Gate Numbering——
& lnhabetic

£ Humneric

— Compaonent Type —
| Heterogeneaus

& Homogereaus

Beference... | Iwww.infn.com

o 1

Cancel |

Edit Properties

Also, when the Reference attribute and reference link have been added and selected, the Launch

button on the Attributes tab becomes available, as shown in the following figure:

Symbal Symbol Ping

Component Component Ping

I Name

Walue I

Description 12 Walt Wy

Reference

Add. | Delete

| Properties. . | Launch

Attributes

o 1

Cancel |

Click the Launch button on the Attributes tab or the Reference button on the Component tab to
start Internet Explorer and go directly to the designated web address. If the reference link is a

document, the associated program is started and the document appears.

Field Properties

When you select a field and choose the Edit » Properties command, the Field Properties dialog
appears as shown on the following page.

230
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Field Properties

M armne: Location

|Drawn = IVX: |84UU.U ¥ |??DEI.D
Walue:

|{Drawn Byt [T Flp Rotatior:  0.0deg

Justification

o O
o &
o &

Text Stle | (Defaul] x| TextSyles. |
Cancel |

The Field Properties dialog lets you view and/or change information about the selected field’s
properties. You can modify the following fields:

o Text Style (list). Select a text style for the field from this list.

e Text Styles (button). Click this button to open the Options Text Style dialog. You use this dialog
to add or modify a text style.

¢ Rotation (data field). Displays the degree of rotation for the field.

e Justification (frame). Choose a button in this frame to set the text justification for a field.

e XandY (boxes). Enter an X and Y coordinate to set the location of the field in the design.
Query Fields

The following information about the selected field can be viewed:

e Value: The Value assigned to the field.

e Name: The name of the existing field is displayed here.

Flip: The Flip box indicates whether or not the field has been flipped.

¢ Rotation: The Rotation field shows the rotation amount if the field has been rotated.
Editable Fields

The following information about the selected field can be modified:

e Text Style: Choose a Text Style from the list of styles that appear when you click the down
arrow button.

e Text Styles: If the text style you need does not appear on the Text Style drop-down list, click
the Text Styles button to display the Options Text Style dialog where you can define a new text
style. Complete information on the Options Text Style dialog can be found in Options Text
Style (page 314).
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e Location: The current X and Y coordinates of the field’s location. You may enter new
coordinates and the field will be placed in the new location when you exit the dialog by
clicking the OK button.

¢ Justification: Choose the reference point of the field by clicking the desired button. For
example, if you enable the middle button, the field reference point (the lower-left corner)
moves to the center of the bounding rectangle of the field.

ERC Errors Properties

When you select ERC error indicators and choose the Edit » Properties command, the Find Errors
dialog appears.

Each indicator represents an error or violation detected in the electrical rules checking pass (Utils
ERC). You can select multiple error indicators with block select and cycle through them by error
number.

To generate ERC error indicators, use the Utils ERC command to enable the Annotate Errors option.

To block select ERC error indicators, use the Options » Block Selection command to include the
indicators in a block selection, then perform the block select.

Viewing ERC Errors
To view ERC errors, follow these instructions:
1. Select ERC error(s) either individually or through a block select.

2. Right-click the error and choose Properties from the shortcut menu, or choose Edit »
Properties. The Find Errors dialog appears as follows:

.

Error 23 - Unconnected wire end on sheet:2BIT_ADD at mils (5300.0,2501

« | _'I_I
: EnorNumber:|23 ﬁ Eind I

[~ Show Only Ovenides [~ Overide - Don't Display Again Jump Ta |

I.t‘-\ll Cateqgaries 7 I Close

The Find Errors dialog options are:
®  Error Text (scroll box): Displays the error text.
* Show Only Selected (check box): Click this box to view selected errors.

* Show Only Overrides (check box): Click this box to view errors that have been marked as
overridden.
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* Category (list box): Select one or all categories to ERC errors to view.

®  Error Number (spin box): Click the Error Number spin box to scroll forward and backward
through the errors associated with the selected ERC error indicators.

® Overrides - Don’t Display Again (check box): Click this box to override an error.
*  Find (button): To find an error within the design.

*  Jump To (button): To jump to a particular error.

Replacing Component Types

P-CAD Schematic lets you selectively replace the component type of one or more gates at the same
time. To replace component types, you need to delete an existing gate, then add a new one. With
this feature, you can replace several gates in your design automatically, preserve reference
designators and, where possible, preserve gate connectivity.

If you're replacing a group of gates, each gate in the selection must be of the same type. Also, if you
select one gate in a multigate component, P-CAD Schematic automatically selects all the gates in
that component, even if some of them are not on the current sheet.

Although P-CAD Schematic does its best to preserve gate connectivity, there are some cases where
gates lose their connectivity. This occurs if:

e The old and new component types have different pin designators or different numbers of
gates. In this case, the program replaces gates by gate ordering. That is, the first gate of the old
component type is replaced by the first gate of the new component type, and so on until all
gates are replaced. If the old component type has more gates than the new component type,
the program removes the extra gates from the design. However, if the new component type
has more gates than the old component type, the extra gates are left unused.

e The new symbol is different from the old symbol.

If P-CAD Schematic cannot maintain gate connectivity, a warning message appears.
To replace component types, follow these steps:

1. Select the component(s) you wish to replace.

2. Choose Edit » Properties. The Part Properties dialog appears, as shown in the following figure:
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Part Properties

Symbol Ping LComponent Component Pinz Aftributes

Ref Dex 019 "LDCB[IGH ‘

A Iﬁﬂ.ﬂ i Iﬁg_u
Walue: I—
Type: 7400 = J= | Eli Rotation: 0.0deg
Library: I—_,DEMD.LIB = Pattern: [DIF14
Gate Number: [
Guemn... |
Text Style
Wizibility Altermnate Fef Des: [PartStyls] Tost Stpls...
¥ RefDes £ MNarmal 4L |

7 value © DemMorgan Weluz
V| Type " |EEE Type: [PartStyle]

Ok I Cancel |

Notice the dialog has two list boxes, Type and Library.

® Type: Lists the component types available, and displays the component type of the
currently selected component.

e Library: Lists the part libraries available, and displays the currently selected library.

3. Click the Type list box. A drop-down list box shows the available component types in the
current library.

4. Select the desired component type. If the desired component type is not in the current library,
select another library from the Library list box.

5. Click OK. P-CAD Schematic replaces the selected components with the new component type.

|When type swapping, the program does not apply other Parts Properties changes.

Edit Delete

Choose the Edit » Delete command to delete all selected objects. As a shortcut for choosing this
command, press the DEL key or select an object, right-click and choose Delete from the shortcut
menu.

This command does not cut the data to the clipboard as does Edit » Cut. To reverse the Delete
action choose the Edit » Undo command.
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Deleting Objects

1. Choose Edit » Select or click the Select button on the toolbar. Click the object you want to
delete.

2. Choose Edit » Delete. If you inadvertently delete an object, choose Edit » Undo to reverse the
delete action.

This operation can also be performed with multiple objects by using multiple select and block
select operations. Refer to Edit Select (page 247).

Deleting Objects from Nets

When you use the Edit » Delete command to remove objects from nets, the results depend on
whether the net is a global or local net.
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If you delete a wire that isolates a pin from the rest of the net, you end up with a disconnected
node that is no longer part of any net. For example, in the above figure, if you delete wire cd, the
node d becomes isolated from the net.

e If the deleted wire has a system-assigned net name (for example, NET00001) then one of the
nets is given a new system-assigned net name, while the other retains the original net name.

e If the deleted wire was connected to a global net, the subnet still attached to the port or power
symbol retains the original net name, while the other net is renamed to a new system-assigned
net name.

e If both subnets are connected to a port or power symbol, then both subnets retain the original
name.

e If the wire was connected to a jumper pin and nothing else is connected to that jumper pin.
Then all the jumpered pins are removed from the net.
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Edit Copy Matrix

Choose Edit » Copy Matrix to duplicate all the selected objects according to the parameters you
specify. The objects must be selected before Copy Matrix can function.

When you choose Edit » Copy Matrix the following dialog appears:

Edit Copy Matrix
Murmber of Columns: I

E
Caolurnn Spacing: W
Mumber of Rows: I‘I— Cancel |
Fow Spacing: IU—

In the Edit Copy Matrix dialog, the Number of Columns and Number of Rows boxes determine the
number of X (horizontal) and Y (vertical) duplications, respectively, of a selected object.

The Column Spacing and Row Spacing boxes allow you to enter a value, in current units, to
determine the spacing between the duplicated objects. With Column Spacing, a positive value
duplicates to the right, a negative value to the left. With Row Spacing, a positive value duplicates
up, a negative value down. For example, if you specify 350 mil for Column Spacing and 350 mil for
Row Spacing, and specify 3 rows and 3 columns, the result is a matrix with 9 objects 350 mils apart,
as shown in the following illustration.

The values represented default to mm (millimeters), mil, or in (inches) depending on what you have
set in Options » Configure (your current units). You can specify a measurement value (overriding
Options » Configure) by typing in mi1, mm, or in after the numeric value.

Duplicating an Object
To duplicate an object, follow these steps:

1. Select the object(s) you want to duplicate by clicking the objects to highlight them.
2. Choose Edit » Copy Matrix to open the Edit Copy Matrix dialog.
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3. Inthe Number of Columns box, specify how many duplications you want to perform
horizontally. In the Column Spacing box, enter a value to determine the spacing between
duplications and in which direction (positive=right, negative=left) to duplicate.

4. In the Number of Rows box, specify how many duplications you want to perform vertically. In
the Row Spacing box, enter a value to determine the spacing between duplications and in
which direction (positive=up, negative=down) to duplicate.

You will receive an error message if what you specify for your duplication is too large to fit in
the Workspace.

5. Click OK. If your duplication is unsatisfactory, select Undo to reverse the action.

Copying Nets
When you copy a contiguous net, P-CAD Schematic always creates a new system-assigned net
name. CTRL/Drag and Copy Matrix provide automatic net name incrementation based on
increment values you set using the Options Configure dialog.

Edit Explode Part

Choose the Edit » Explode Part command to convert a part back to its basic primitives and creates a
collection of editable graphic objects. When you explode a symbol, the collection of objects is no
longer a part and the default pin designators are updated with the current pin designators.

This feature is useful for modifying an existing part or creating a new part from an existing one.
After you explode the symbol, you can then perform changes to the objects, such as adding more
pins, changing line size or thickness, renumbering pin designators, etc. To aid in creating a new
component, the pins default pin designators are updated with the values of the current pin
designators after exploding.

Make sure that the part you are editing has not been flipped because if some objects in the symbol
are flipped and others aren't, the behavior might be unexpected when you flip the symbol.

Edit Align Parts

Parts can be aligned around a selection reference point either horizontally or vertically, and as an
option, equally spacing the parts. Or, if a number of parts are off-grid, these parts can be aligned
back on-grid.

There are two important things to remember about the Edit » Align Parts command:
¢ Thealignment of parts cannot be undone.

e The alignment of parts has full macro support.
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Edit Select All

Choose Edit » Select All to select all items on the current sheet. For more information on this
command, see Selecting All Objects (page 80).

Edit Deselect All

Choose Edit » Deselect All to cancel the selection of all selected items.

Edit Highlight

Select one or more items in your design and choose Edit » Highlight to apply the current highlight
color to those items. The objects retain the highlight color until you use the Edit » Unhighlight
command to remove the highlight color from an item.

You can also access this command by selecting an item or items, right-clicking the items and
choosing Highlight from the shortcut menu.

|This command interacts with the DDE Hotlinks feature.

Edit Unhighlight

Choose Edit » Unhighlight to remove the highlight color from the items you select. As a shortcut
for choosing this command, you can also select an item, right-click and choose Unhighlight from
the shortcut menu.

|This command interacts with the DDE Hotlinks feature.

Edit Unhighlight All

Choose Edit » Unhighlight All to remove the highlight color from all items on all sheets in the
design. When you use this commands, the objects typical color is restored. This command applies
to all highlighted objects, regardless of whether they are selected or not.

|This command interacts with the DDE Hotlinks feature.

Edit Select Highlight

Choose the Edit » Select Highlight command to select all highlighted objects in your design. This is
useful when you want to edit a group of highlighted objects.

Your block selection criteria determines which highlighted items are selected when you use this
command. To set block selection criteria, see Options Block Selection (page 287).

238 P-CAD Schematic User’s Guide



Edit Parts Chapter 13: Edit Commands

In addition, this command won't select highlighted sub-items within an object. For example, if you
highlight two pins within a component and choose Edit » Select Highlight, neither the pin nor the
component will be selected.

If any items are selected, but not highlighted, when you choose Edit » Select Highlight, those items
remain selected. For example, highlight three components on a sheet and then select another
component, but do not highlight it. Now, choose Edit » Select Highlight. P-CAD Schematic selects
the three highlighted components, and the other component remains selected.

Edit Parts

Choose Edit » Parts to edit parts within your design and to jump to a particular part. This command
also allows you to highlight parts and nets attached to a particular part.

Froperties |
Highlight |
Unhighlight |
Highlight Attached Mets |

i Unhighlight &ttached Nets |
o4 =l peo |

Set &l |
LClear Al |

Cloze

Parts List Box

The Parts list box contains the names of all parts in the active design. You can select individual or
multiple parts in the list box. Once selected, you can highlight and unhighlight parts and attached
nets and jump to a part.

When you close the dialog, parts selected in the list box are automatically selected in the design.

Set All/Clear All

If you want to select all parts in the Parts list box, click the Set All button. If you don't want any parts
selected, click the Clear All button.

Properties

The Properties button accesses the Part Properties dialog for the selected part or parts. See Part
Properties (page 212) for details.
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Highlight/Unhighlight

The Highlight button highlights the part or parts selected from the Parts list box in the current
highlight color set in the Colors tab of the Options Display dialog. You can use this feature to
highlight objects using different colors. When you change the highlight color of one object, it does
not affect the highlight color of the other highlighted objects.

When you choose this command, the selected parts are drawn in the highlight color and remain
displayed in that color until the highlighting is removed. The selected color overrides the highlight
color, so you won't see the highlights until the parts are deselected.

If P-CAD Schematic and P-CAD PCB are both running, and if the DDE Hotlinks check box in the
Options Configure dialog is selected in both programs, then part highlight information is
communicated between the two programs. Highlighting a part in P-CAD Schematic highlights the
corresponding component in the P-CAD PCB.

If you change the highlight color of an object in P-CAD PCB, the corresponding object in P-CAD
Schematic is automatically updated with the same highlight color.

The Unhighlight button removes the highlighting from the selected part or parts.

Highlight/Unhighlight an Attached Net

Jump

You can highlight nets, which are attached to the part or parts selected in the Parts list box:

1. To highlight attached nets, select a part from the Parts list box. (You can use the Set All button
if you want to select all parts in the list for highlighting.)

2. Click the Highlight Attached Nets button. The attached nets, including bus connections,
junctions, ports, wires and pins, are highlighted with the highlight color set in the Colors tab of
the Options Display dialog.

3. Toremove a highlight, select the part from the Parts list box.
4. Click the Unhighlight Attached Nets button.

This button allows you to jump to the selected part:
1. Select one part from the list.

2. Click Jump to jump to the specified part. The specified part appears in the center of your
workspace.

Edit Nets

240

Choose Edit » Nets to select nets, edit net attributes and to rename and delete nets and buses. A
net is an electrical connection (e.g., two pins connected by a wire). Buses are a graphical
representation of a bundle of one or more wires used to show multiple parallel wires on the
schematic.
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When you choose Edit » Nets, the following dialog appears:

Type Met Filker
& Net & Al Nets
" Buz | | € Global Mets Only

Sheets:

Frint Sheets. ..

Met Names: Modes:
Bename... |
EditAtrbutes...| (45 ez
EiewAttributes...l §:I|12
Highicht__| |31
Unhighlight | §1D50
A0
Select | AD2
Delete | igi LI
Set All Mets | Jump to Mode
Clear Al Mets | Femove Mode
Set Mets By Attribute |
Set Mets By Mode Count |
Mir: l— [LES l—

Lloze

Chapter 13: Edit Commands

¢ Rename (button). Click this button to open the Net Name dialog, which gives you the ability to
rename the selected net.

e Edit Attributes (button). Select a net in the Net Name list and click this button to open the
Attributes dialog, which gives you the ability to modify net attributes.

e View Attributes (button). Select a net in the Net Name list and click this button to open the

Attributes dialog, which gives you the ability to view net attributes.

¢ Highlight (button). Select a net and click this button to highlight the net.

e Unhighlight (button). Select a net a click this button to remove the highlight color from the

selected net.

e Select (button). Select a net and click this button to select the net in the schematic design.

e Delete (button). Select a net a click this button to delete the selected net from the schematic

design.
Type Frame

e Net (button). Choose this button to edit nets.

e Buses (button). Choose this button to edit buses.
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Net Filter Frame

All Nets (button). Choose this button to view all nets.

Global Nets Only (button). Choose this button to view only global nets.

Net Names/Bus Names

Net Names (list box). This list contains the names of all nets in the active design. Nets from
global power pins also appear in the list box. You can select individual or multiple nets in the
list box. Once selected, you can edit net attributes, rename a single net, delete nets, and select
nets.

Bus Names (list box). This list contains the names of all buses from the active design. You can
select individual or multiple buses in the list box. Once selected, you can delete or rename
buses.

Set All Nets (button). Click this button to select all nets listed in the Net Names or Bus Names
list box.

Clear All Nets (button). Click this button to cancel the selection of all next listed in the Net
Names or Bus Names list box.

Set Nets by Attribute (button).

Set Nets by Node Count (button). Nets with a specific number or range of nodes can be
selected by entering the Min and Max values and clicking the Set Nets By Node Count button.

Nodes

Nodes (list box) contains the list of nodes in the selected Net or Bus.

Jump to Node (button). After selecting a Net Name and then one of the Nodes in the net, click
the Jump to Node button to be placed in that node’s location.

Remove Node (button). You can select a node from the list of nodes on a net and remove that
node from the net by clicking the Remove Node button.

Sheets

242

Sheets (list box). When a net from the Net Names box is selected, the Sheets box contains a list
of the sheets on which the select net appears.

Print Sheets (button). Click this button to open the File Print dialog, with the sheets selected in
the Sheets box of the Edit Nets dialog selected in the Sheet box of the File Print dialog. For
details on the File Print dialog, see File Print (page 172).
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The dialog contains a two-column spreadsheet showing the collection of net attributes.

The Place Attribute dialog appears as follows:

Place Attiibute
Attribute Category: Mame:; Mame:
Al Attibutes [user-defined) IF‘art Nurber
CompanentH sight
Met Description Walus:
Clearance Lirk. [
Physical MoSwap
Electrical Package0utlinel aver
Placemert i ——
Manutacturing RefDes ¥ Wisible
Fiouter Feference
Simulation SwapE quivalence Location
SPECCTRA Route Type ¥ | b | ‘
SPECCTRA Placement Value

Text Styler [1-H1za0m10 vl TaxlSlers..l
Rotation: I Justificatiarn

. o

™ Flipped o
« O
e

The following information appears in the dialog:

Attribute Category (list box): Displays a list of all attribute categories: All, Component, Net,
Clearance, Physical, Electrical, Placement, Manufacturing, Router, and SPECCTRA. Selecting a

category brings up a list of predefined attributes for that category.
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e Name (list box): Displays all predefined attributes for the specified category. The first entry in
the list is User-defined. The currently-selected attribute also appears in the Name box, unless
User-defined is selected. In that case, the Name box is blank so that you can enter a user-
defined attribute name.

¢ Name (text box): For user-defined attributes, enter a name for the attribute.

If the dialog is accessed for an attribute that already has a name, then the Category list box,
Name list box, and Name box are filled in, but shaded. If the attribute doesn’t have a name,
these controls are enabled.

e Value: Use this box to enter a value for the attribute.
e Visible: This check box indicates whether or not the attribute is visible.
e Location: This frame shows the X and Y coordinates of the component'’s reference point.

e Text Style: This frame lets you select the attribute text style. Text styles appear in the Text Style
drop-down list box. To change the selected Text Style, click on the text style you want from the
list box. To modify the text style, click the Text Style button.

¢ Rotation: Shows the rotation amount if the pattern has been rotated.
¢ Flipped: This box indicates whether or not the pattern has been flipped.

¢ Justification: Under Justification are nine buttons, which allow you to change text justification
by setting the reference point of the text string. For example, if you enable the middle button,
the text reference point (the lower-left corner) moves to the center of the bounding rectangle.

Rename

The Rename button is enabled only when you have highlighted a single net or bus.

For Nets

When you highlight a single net name in the Net Names list box, the Rename button becomes
active. Click Rename and the Net Name dialog appears:

MHew name:

NE 100012
Cancel |

Type a new name and click OK to rename the net and return to the Edit Nets dialog. If the name is
already assigned to another net, and one of the nets is not global the following error message
appears:
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Error 5664 E

A et can only be renamed o an esisting net f bath nets are global.
Do pou wish to autoplace Portz to make both netz global?
Merged nets will be named A3

You must confirm that you want the autoplace Ports to make both nets global by clicking the Yes
button. Ports are placed on both nets and the net is renamed.

For Buses

When you highlight a single bus name in the Bus Names list box, the Rename button becomes
active. Click Rename and the Bus Name dialog appears:

Bus Hame

Mew name:

ADD-ADT
Cancel |

Type a new name and click OK to rename the bus and return to the Edit Nets dialog. If the name is
already assigned to another bus, you are asked if you want to merge the buses.

View Attributes

When you click the View Attributes button, a report showing the attributes and their values is
generated and displayed in the Notepad.

An example of the report is shown in the following figure:

B Motepad HE= |
File Edt Seach Help

+120:
GHD :
UCC:

Width=""58", AutoRouteWide="yes", ViaStyle=""BIGODNE" :J
Width="58", AutoRouteWide="yes™, UiaStyle="BIGONE"
Width="58", AutoRouteWide="YES", UiaStyle="BIGONE"

i

Highlight/Unhighlight Nets

When the Net radio button is selected, the Highlight button highlights the net or nets selected

from the Net Names list box in the current highlight color set in the Colors tab of the Options
Display dialog. Highlighted items include bus connections, junctions, ports, wires and pins. If
hotlinks are enabled, the corresponding nets are highlighted in PCB.

This options works in the same way as the Edit Highlight command discussed above.
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The Unhighlight button removes the highlighting from the selected net(s) and included items. If
hotlinks are enabled, the corresponding nets are no longer highlighted in P-CAD PCB.

Highlight/Unhighlight Buses

When the Bus radio button is selected, the Highlight button highlights the bus or buses selected
from the Bus Names list box in the current highlight color set in the Colors tab of the Options
Display dialog.

The Unhighlight button removes the highlighting from the selected bus or buses.

Delete
The Delete button deletes nets or buses highlighted in the list box.

Select

The Select button selects all items in the nets highlighted in the list box. Select is sensitive to the
settings in Options Block Selection.

You can select a net or multiple nets in the design by highlighting the net names in the list box in
the Edit Nets dialog, then clicking the Select button (the button is available only if a net is chosen).
The nets in the design are displayed in the selection color. You can also select nets through the
Select shortcut menu.

Edit Measure

Choose the Edit » Measure command to measure the X distance, Y distance, and total distance
between two points. As a shortcut for choosing this command, click the Edit Measure toolbar
button. You can measure vertical, horizontal, and diagonal distances and the results will be
displayed on the status line. The measurements appear either in mils, millimeters or inches
depending on the current settings in Options Configure.

The Measure tool remains enabled until you enable another tool.

Using Edit Measure

To measure between two points on your workspace:
1. Choose Edit » Measure or click the toolbar button.

2.  Move the cursor to the first point of your measurement in the workspace. Click and drag to the
end point of the measurement.

3. The results will be displayed on the status line for X distance, Y distance, and T (for total)
distance (in mm or mils). You can't see the measurements if the status line is disabled (View »
Status Line).

Measuring with the mouse does not snap to grid if you have View » Snap to Grid disabled.

246 P-CAD Schematic User’s Guide



Edit Select Chapter 13: Edit Commands

Edit Select

Choose the Edit » Select command to enable the Select tool. When you are in Select mode, you can
select objects in a design and perform various actions on those objects. As a shortcut for choosing
this command, you can click the toolbar button or press the S key.

Status Line Information

The status line information area identifies selected items, either specifically (part reference
designator, net name, or bus name) or generally (number of items selected).

[2000  [eeon0  [aps(|[i0a0 | [M[][Shestz “[ J=f[oomi =] |Par U3 selected

Select Commands
When you are in Select mode, the following commands are available:

e EditCut

e Edit Copy

e Edit Copy to File

e Edit Paste

e Edit Paste From File
e Edit Delete

e Edit Copy Matrix

e Modify

e Edit Explode Part

e Edit Highlight

e Edit Unhighlight

In addition, Select Net is available from the Select shortcut menu or through Edit » Nets.

Select actions are possible only if an object is selected. For example, you cannot move a part unless
it is selected; you cannot modify a line unless it is selected.

Information included in this section only covers the mouse/cursor actions for Select:

e For keyboard equivalents to standard mouse functions in P-CAD Schematic, see Keyboard
Reference (page 377).

e  For the Edit menu command descriptions, refer to the respective command in this chapter.
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Selecting Objects

e Tosingle select, click an object. All other selected objects are deselected. Selected objects are
drawn in the selection color, and are contained within a boundary box. Primitive objects (arcs,
lines, etc.) have handles (small squares used for sizing an object).

e To multiple select, first select a single object, then hold down the CTRL key and click on
additional objects/items. The selected objects are surrounded by a selection box, and the
selection box increases as you add items to the multiple selection. Click again on selected
items (still using the CTRL key) to deselect them individually. If you release the CTRL key and
click anywhere other than one of the selected objects, all are deselected.

These are the default keys, but you can use the Options Preferences dialog to change these
select keys.

e To subselect, hold down the SHIFT key and left mouse click the object. This command lets you
select a single item on an object (a pin on a part). Once selected, you can view and, in some
cases, modify properties for the item selected.

¢ To selectall objects, choose the Edit » Select All command. All objects on the current sheet in
the current design are selected.

e To deselect all objects, click on an empty area of the Workspace to deselect all items or choose
the Edit » Deselect All command.

e To block select, click, hold and drag the cursor to create a selection box surrounding a block of
objects, then release the button. You can add or delete objects to or from the block selection
individually by doing a multiple select. To cancel while dragging the selection box, right-click.

¢ If you have the Outside Block radio button selected in the Options Block Selection dialog,
then the selection occurs outside of the selection block. If you have the Inside Block radio
button selected, then the selection occurs inside of the selection block. If you have the
Touching Block option enabled, a block selection includes everything inside and touching the
selection box.

e Ablock selection mask can be used. Objects can be filtered or masked in a variety of ways,
depending on how you set up the selection options. Use the Options » Block Selection
command to set the selection options; refer to the command documentation for complete
information.

When Objects Overlap

When objects overlap, it may seem difficult to select an underlying object. Continue clicking
without moving the cursor and Select cycles through all objects underneath the cursor. The
SPACEBAR is easier to use than the mouse in this situation (pressing the SPACEBAR twice equals
click and release for the left mouse button).

Moving and Copying Objects (Drag-and- Drop)

To move an object, first select it, then click on the object and drag the cursor (with the object
attached) to the new location. Release to place the object.
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If you are moving multiple objects, click anywhere in the selection box and drag; all the selected
objects in the box follow. Release the button to place the objects.

You can copy objects in the same manner; after you select the objects, hold the CTRL key down
and drag a copy of the objects to where you want to place them. When copying a part, the RefDes
(reference designator) changes in the copy. When copying non-global nets, the copy’s net name is
incremented or decremented depending on the value you set for the Options » Configure Net
Increment option. To cancel a move or copy in progress, right-click while holding down the left
mouse button.

Resizing Objects

.
‘-

pe e

You can resize a selected object by clicking on one of its handles, and dragging to stretch the
object. The resize function varies for the different objects. For example, to resize an arc you click
on one of the endpoint resize handles and drag the endpoint to increase the sweep angle.

To resize a polygon, you can grab one of its vertex handles and move it to change the polygon.
When you move a handle that is on an edge between two vertices, a new vertex is created. You can
delete a vertex by moving it to an adjacent vertex and releasing.

Wires, buses, lines, arcs, and polygons can be resized with the Select mode resize function.

Rotating and Flipping

Select an object. This function works on multiple- or block-selected objects as well.

Press R to rotate 90 degrees counterclockwise. To flip the object in the X direction (about the Y
axis), press F while the object is selected. For items with associated connections, press the left
mouse button while rotating or flipping to prevent reconnection attempts each time you rotate or
flip. Connections are committed when the left mouse button is released.

Edit Properties

With the Select tool enabled, choose Edit » Properties or use the shortcut menu after an object is
selected. This displays a Properties dialog for the selected object. For details, see Edit Properties
(page 211).

Select Contiguous

The Select Contiguous command allows the selection of all contiguous net objects of a selected
net.

For example, to use the Select Contiguous command:

1. Select a wire or port.
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2. Right-click the wire or port to open a shortcut menu.

Froperties...

Copy

Copy b atrix...

Cut

Delete [iel
Edit Mets. ..

! tiguous I
Select Met
Met Info...
Highlight
Unhighlight
Highlight Met
Unhighlight Met
Add Vertex
Selection Point

3. From the shortcut menu, choose the Select Contiguous command.

All contiguous net objects of the net are selected unless you set the Block Selection mask to filter
out wires or ports.

This feature will only work for one net at a time.
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View Commands

Using the View Commands

The View commands allow you to temporarily alter the display characteristics of your workspace to
better pinpoint locations and objects in your design. You can also alternately enable or disable the
information displays and the toolbar.

For more permanent adjustments to your display characteristics, such as color display and style
changes to objects, refer to the Options menu.

View Redraw

Choose View » Redraw to clear and then repaint the active window without changing the current
view.

Use View » Redraw when you have leftover wires and shapes from moving or deleting objects, to
erase leftover graphics.

To interrupt a redraw in progress, right-click or press ESC.

View Extent

Choose View » Extent to display the extent of all objects on the current sheet in the active window.

P-CAD Schematic computes and draws the workspace so that all objects on the current sheet are
visible. Any items on the title sheet are not considered in the extent.

View Last

Choose View » Last to redraw the previous view for the active window, if you have altered the view
in any way in this window.

There is no previous view until you run at least one View command that changes the view area. If
you run View » Last multiple times, you toggle between the last two views.
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Scrolling does not affect the previous view.

View All

Choose View » All to redraw the entire workspace in the active window.

The workspace size displayed is determined by the Workspace Size option set in Options
Configure. If you want to make the workspace smaller to fit the design you are working on, then
size it accordingly using Options Configure. The scroll bars don’t appear at this zoom level.

View » All is the default view when you start up P-CAD Schematic with an empty workspace.

View Center

Choose the View » Center command to redraw the screen using the cursor as the relative center
point.

When you choose View » Center, the cursor takes the shape of a magnifying glass. Move the cursor
to a point on your design and click the workspace. The point where you click is centered on the
screen. To cancel the zoom after the magnifying glass cursor appears, you can right-click or press
ESC.

As a shortcut for choosing this menu command, move the cursor to a point in your design and
press the C key. This is quick way to pan across your workspace. You don't need to click the mouse
button, just move the cursor to the point you want centered and press C.

View Zoom Out

Choose the View » Zoom Out command to zoom out by the magnification factor set in Options
Configure. This is a temporary mode that does not affect the mode you may be operating in.

When you select View » Zoom Out, the cursor takes on the shape of a magnifying glass (the zoom
cursor), prompting you to click for the center point of the zoomed area. The cursor position
becomes the center of the zoomed-out area. You must reinvoke the command for every zoom
action. To cancel the zoom after the zoom cursor appears, right-click or press ESC.

Minus Key (-)

An easier way to zoom out is to press the minus key (-) as a shortcut (the keypad minus key is also
functional). Your current cursor location becomes the center of the zoom action when you press
the minus key; you don't have to click the workspace.

View Zoom Window

Choose the View » Zoom Window command or click the toolbar button to zoom in on an area of
the workspace. When you choose this command, the zoom window tool becomes active. As a
shortcut for choosing this command, press the Z key.

252 P-CAD Schematic User’s Guide



View Jump Location Chapter 14: View Commands

You use the zoom window tool to draw a bounding outline around a selected region of your
workspace. A bounding outline is dotted rectangle that appears when you drag the mouse cursor
across your workspace, to select a range of items or a design region. The bounding outline is also
called a selection block or zoom window.

The zoom window mode is a temporary mode that does not affect whatever other mode you may
be operating in.
Zooming In with a Zoom Window

To zoom in on a region of the design with a zoom window, follow these steps:

1. Press the Z key, click the Zoom button on the toolbar, or choose the View » Zoom Window
command. The cursor takes the shape of a white magnifying glass shape.

2. Press and hold down the left mouse button. Then, drag the mouse cursor across your
workspace to draw a bounding outline around the region you want to view.

3. Release the mouse button when you have completed the bounding outline. Whatever you
surround with the outline will be enlarged on the active window.

The mode you were in is still active and will resume after you do the zoom window action (the
zoom window action is a temporary mode).

You must drag the cursor to create a zoom window. If you click and release in the active window
workspace without dragging the cursor, the program responds with a beep, and does not zoom in.

To cancel the zoom action once the zoom cursor appears, right-click or press ESC.

View Jump Location

Choose the View » Jump Location command to move the cursor to a specified location (X, Y
coordinates).

This command pans the active window to the specified location, attempting to center the location.
Your current zoom setting is not changed by the jump location panning (except View » Last is
updated). If the specified location is already visible on the active window, no panning is necessary.

The units used for the location value (mil, mm, or in) are determined by the setting in Options
Configure. Choose Options » Configure to override the default settings.

The location is also based on the Options Grids setting, either Absolute or Relative; e.g., if your grid
setting is in Relative mode, then the location is a Relative coordinate. Also, you can use negative
coordinate values when in Relative mode. Refer to Options Grids (page 295) for more information.

Jump to a Location

1. Choose the View » Jump Location command. The following dialog appears:
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| ok, I
i i Cancel | |

2. Inthe dialog, specify the X and Y coordinates (in the boxes) of where you want your cursor to
be in the workspace.

3. Click OK.

View Jump Text

Choose the View » Jump Text command to search through all text strings to locate a specific
combination of letters. The character string that you specify can be part of a word or a complete
word.

View dump Tow ]

Text:

| Search I ]

[~ Case Sensitive Search

¥ Search Entire Design (F | Caricel I

Case Sensitive Search. Select this check box to search for text matches based on case. If you disable
this option, text case will be ignored in the search.

Search Entire Design. Click this check box to search all sheets for the specified text string. It will
search only the current sheet when you clear the check box.

Jump to Text

1. Choose View » Jump Text. The View Jump Text dialog appears.

2. Type the text you want to search for in the Text box. Notice that the OK button is grayed out.
Click Search.

3. If the matching text is not already on the active window, the program pans the active window
at the current zoom level to locate the text and center its reference point. You can set the text
reference point by setting the justification with the Options Text Style command.

4. After P-CAD finds the first instance of the specified text string (highlighting it in the highlight
color), the Search button changes to Next, allowing you to find subsequent instances of the
same text string. You can continue to cycle through all occurrences of the search pattern until
you click Cancel or OK.

Once a string has been found, the OK button is no longer grayed; if you click it, the program moves
the cursor to the highlighted text and the highlighting disappears.
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Highlighted text may be obscured by the dialog; move the dialog to view the text if necessary.

View Descend

In a hierarchical schematic design, you can easily move down the hierarchy by choosing the View »
Descend command. When you select a module, the View Descend command becomes available.
Choose View » Descend and the Hierarchy Navigator dialog appears:

Hierarchy Mavigator

Select Pin:
7

2
3
4

Cancel |

Select a link pin number from the Select Pin list and click OK. The selected link becomes the
worksheet’s focus.

A shortcut command is available for View Descend.

View Ascend

In a hierarchical schematic design, you can easily move up the hierarchy by choosing the View »
Ascend command. When you select a link pin, the View Ascend command is enabled. Choose View
» Ascend and the Hierarchy Navigator dialog appears:

Hierarchy Mavigator

Select Module:

t1
Mz

Cancel I

Highlight a module reference designator and click OK. The selected module becomes the
worksheet’s focus.
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A shortcut command is available for View Ascend.

View Command Toolbar

Choose the View » Command Toolbar command to show or hide the Command toolbar. A check
mark next to the toolbar menu item indicates that the toolbar is visible. The toolbar gives you quick
access to the most frequently used editing commands (such as the Select tool).

R ECERE DR

Disabling the command increases the space within the active window.

The setting of the toolbar visibility is saved to your sch. ini file when you quit the program, and
restored when you restart it.

View Placement Toolbar

Choose the View » Placement Toolbar command to show or hide the Placement toolbar. The
toolbar gives you quick access to the most frequently used Place commands.

o] 2] [\~ al]Alw]®| 2|

Disabling the command increases the space within the applicable window.

The setting of the Placement toolbar visibility is saved to your Sch. ini file when you exit the
program, and restored when you restart it.

View Custom Toolbar

Choose View » Custom Toolbar to either show or hide the custom toolbar. A check mark next to
this menu command indicates that the Custom toolbar is visible.

If no tools have been added to the custom toolbar, the display of the toolbar is turned off. As soon

as the first custom tool has been added using the Utils » Customize command, the Custom toolbar
display is turned on. When custom tools exist in the Custom toolbar, you can turn off the display of
the toolbar by choosing View » Custom Toolbar.

View Prompt Line

Choose View » Prompt Line to either show or hide the prompt line. The prompt line gives
instructions on what to do in certain modes.

|Elin::k <Leftr ta zingle Select, <Chlx<Left> far multiple, or drag for black select.

256 P-CAD Schematic User’s Guide



View Status Line Chapter 14: View Commands

A check mark alongside the command indicates that the prompt line is visible. Disabling the
command increases the space within the applicable window.

The setting of the prompt line visibility is saved to your Sch. ini file when you exit the program,
and restored when you restart it.

View Status Line

Choose View » Status Line to either show or hide the P-CAD Schematic status line. The status line
provides status information and allows you to change sheets and execute temporary macros.

[2000 66000 | mbsf|[fo0d ] [j]|[sheetz = J=f[oomi =] |Par U3 selected

A check mark alongside the command indicates that the status line is visible. Disabling the
command increases the space within the applicable window.

The setting of the status line visibility is saved to your Sch. ini file when you exit the program, and
restored when you restart it.

View Snap to Grid

Choose the View » Snap to Grid command to turn on and off a snappy cursor. When a check mark
precedes the command, a snappy cursor moves from grid point to grid point. When the command
is not checked, a free floating cursor moves freely between grid points.

A snappy cursor can create a predictable point of reference when you move and rotate objects or
measure distances. A free floating cursor can enhance your ability to select items in the workspace,
such as when you want to select a line that does not run true along grid points.

The View Snap to Grid command does not support the DataTips feature. When View Snap to Grid
is a checked command, the DataTips feature is temporarily disabled.

Your current View Snap to Grid setting (on or off) is saved in the Sch. ini file when you quit the
program.
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Place Commands

Using the Place Commands

Use the commands in the Place menu to place various items and objects in a design. After you
choose a command, click the workspace to place the selected item. With some commands, a dialog
box appears so you can select specific properties for the item you are about to place.

Before an item is placed in a design, it appears in a highlighted color to distinguish it from placed
items. Once placed, they appear in their normal color. To modify an object after it has been placed
in a design, select the object and choose Edit » Properties.

Place Part

Choose Place » Part to place a part in your active design. With this command, you can select the
type of part to place, as long as the part and its corresponding symbol has been created and
assigned to an open library.

Parts of the same type in different libraries can be placed only if they have the same pin mapping
(i.e., pin designator to pin name to pad number). In other words, if you place the “same” part from
different libraries, the first instance of the part type establishes the standard pin mapping for that
type of part. Any parts of that type placed subsequently have to conform to the pin order of the first
or they cannot be placed.

When you place parts that include text with styles that have the same names but different
definitions than those in the current design, the new style names are bracketed to indicate the style
conflict. The bracketed style names are added to the list of available styles in the current design. For
additional information, see Edit Properties (page 211) and Options Text Style (page 314) and the
P-CAD Library Executive User’s Guide.

Placing a Part

To place a part, follow these steps:

1. Choose Place » Part or click the Place Part button in the Placement toolbar.
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2. Click the workspace. The following Place Part dialog appears.

Compatient Name: s
& Momal
2 ) Deteran
745138
7AL5244 ) |EEE
7AL5245
74L5373 Mum Partz: 1
7400
7404 Part Murmn: |1—
7408
7432 Ok
74154 j
Cancel |
RefDes: | ﬂl
W alue: | Query... |
Librany: IDEMD-UB j Library Setup. .. |

3. Select a part from the Component Name list. The list shows all of the components in the library
currently selected in the Library list. To view the contents of another library, select a library

from this list.

To add a library to this list, click Library Setup. For more information, see Library Setup (page
325).

4. Click Browse to expand the dialog and view a graphical representation of the part, as shown in
the following figure:

Component Mame:

Altermnate
& Momal

" DeMargan
" |EEE

Murn Parts: 4

Part Murn: |1
oK |
LI Cancel |

Walue: Query... |
Library: | DEMO.LIE 'l Library Setup... |

Symbol Mame:
TPOPTEK_TE_M
Pattern Mame:
DIF14
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In the Part Num box, select which gate in the highlighted component will be placed first. To do
this, type the part number in the box. Notice that the Num Parts field shows the number of
parts associated with the selected component.

In the Alternate frame, choose one of the following radio buttons to select a graphical
representation: Normal, IEEE, or DeMorgan.

In addition to the typical commercial representation of components, P-CAD Schematic
includes IEEE and DeMorgan representations of many parts. The IEEE alternate representations
are based on the component specifications from IEEE/ANSI Standard 91-71984.

Specify a reference designator in the RefDes box.

If you leave this field blank, the program uses the default RefDes prefix assigned to the part at
part creation. If you do not assign a number, the program automatically assigns the next
available number.

If the component being placed has a value, it is displayed in the Value box. You may change
the value in the Value box, when necessary (e.g., electrical values for resistors and capacitors;
typically blank for logic parts). The new value overrides the value taken from the library
component.

When a Value attribute exists in the component, its value is displayed in the Value box based
on the following rules:

e If the symbol has a Value attribute and there is no component Value attribute, the
symbol’s Value attribute value is used.

e [f the component has a Value attribute, the component’s Value attribute value will take
precedence and be used even if the symbol has a Value attribute value.

Click OK when the desired information is displayed in the Value box. The Place Part dialog
closes. You are now in part placement mode.

Choose one of the following methods to place the part:

®  Move the cursor to the location in the design where you want to place the part. Click to
place it.

® Press and hold the left mouse button down to display a ghosted outline of the part. Drag
the ghosted outline to the desired location and release the left mouse button to place the
part.

* Hold down the ALT key and click the left mouse button. Release the ALT key and move the
part with the mouse. You do not have to hold down the left mouse button. Then, click to
place the part. To cancel placement of the part, right-click.

To rotate or flip a part, press R or F while holding down the left mouse button. For details, see
Rotating Objects During Placement (page 86).
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11. Continue to place the same part by clicking the desired locations in the workspace. Notice that
each part is given a unique reference designator.

To change the displayed part number to the next available value, press P; to change to the
previous available value, press SHIFT+P. To select the next available reference designator,
press D. To select the previous available reference designator, press SHIFT+D.

12. If you want to place a different part, right-click or press ESC to stop placing the selected part.
As you are still in part placement mode, you can click the workspace to open the Place Part
dialog and select another part to place (as in step 2).

To gain access to the embedded Query utility, click the Query button. For details on this feature,
see the Library Executive User’s Guide.

Power Components

Power Components are used to rename nets. For example, connecting a GND power component to
a net will force that net to have a net name of GND. Although they have reference designators,
power components do not appear in any netlist you generate. Create a power component by
selecting the Power radio button in the Save Component As dialog; the pin name is the name of the
net that will be created. See Library Symbol Save As (page 326) for more information.

If you place a power component that has a pin name such as GND or VCC when the design
contains a non-global net with the same name, a warning message appears. The message informs
you that a port has been added to the net and shows the sheet number where the port was placed.

Splitting a Net

This section explains how the Place Part command handles the resulting net splitting when a two-
pin part is placed, copied, or moved on top of a single wire segment. The portion of the wire
between the two pins is deleted so that the wires connect to the pin endpoints.

Net Naming for Delete and Insert Part

Splitting a net, by inserting a part over a wire segment (or deleting a wire segment) results in
retaining the original net name on one side, and renaming the other to a new system-assigned net
name.

If a port or power symbol is attached to a net created by the splitting process, that portion of the
net retains the original name. If both portions are attached to a port or power symbol, then both
keep the original net name.

Jumper Pins

Components with jumper pins are handled in a special way. Any time this command adds a pin to a
net, P-CAD Schematic checks to see if the pin is a jumper pin. If it is, the component behaves as if
all of the pins marked as being jumpered together are connected. Jumper pins are ported to force
them to belong to the appropriate net.
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Place Wire

Choose Place » Wire to place a wire or series of wire segments on the current sheet.

When you place a wire, the wire is the width specified in the Options Current Wire dialog. To
change the current wire width, choose Options » Current Wire.

Wires can start or end on a pin, on a bus, in an open space or on another wire. If you place a wire
so that it ends on a wire or pin, the wire is automatically connected. Unconnected wires display
open ends if the Display Open Ends check box is selected in the Miscellaneous tab of the Options
Display dialog. To indicate that the wire is unconnected, open ends take the shape of small boxes at
the end of a wire. Starting or ending a wire on an existing wire automatically creates a junction.
Starting or ending a wire on a bus creates a bus entry.

The illustration on the left shows three wire segments. Where they intersect is a junction. The
illustration on the right shows a bus connection where the wire is connected to the bus, and an
open end where the wire is unconnected.

—

1. Choose Place » Wire or click the Place Wire toolbar button.

While you draw a wire or wire segments, the cursor is displayed as a crosshair shape to
indicate that wire placement is in progress.

2. With the cursor in the active window, click and hold the button at the starting point, then drag
the wire to its second point and release to place the wire. You can continue with connected
segments in the same manner.

You can press ALT+left click instead so you don't have to hold the button down while dragging
wire segments.

You can unwind any wire segments by pressing the BACKSPACE key or backtracking the
mouse over the wire segments. If you have finished the wire segments, press ESC or the right
mouse button, choose Edit » Undo, or click the toolbar button to undo the whole series of
finished segments.

3. To finish the wire or wire segments, right-click or press ESC. Then you can begin another wire
beginning at a new location.

4. Ifyou are creating a new net, the Net Name is automatically assigned. Each successive net is
incremented by the increment value you set up in the Options Configure dialog.

You remain in wire placement mode until you choose another command.
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Adding Wires to Nets

When you connect a new wire to an existing net, it automatically places a junction. If the existing
wire belongs to a different net, the following dialog appears:

Merge Contiguous Nets

Mamme the Contiguaous Met:

aB2

Ok I Caticel |

With the Merge Contiguous Nets dialog, you choose the net name after the nets are merged. The
Name the Contiguous Net combo box shows the net names of the existing nets. Select a net name
from the list or type a new name and click OK.

Jumper Pins

Any time a wire adds a pin to a net, P-CAD Schematic checks to see if the pin is a jumper pin. If it is,
the component behaves as if all of the pins that have been as being jumpered together are
connected. Jumper pins are ported to force them to belong to the appropriate net.

Orthogonal Modes

There are orthogonal modes that you can use while placing wires. While you are in wire placement
mode and dragging a wire segment, you can press the O key while holding down the left mouse
button to switch between the enabled orthogonal modes.

Orthogonal modes use lines that are horizontal, vertical, and at 45-degree angles. Press the O key
to switch between the enabled modes. You can enable or disable the orthogonal modes in the
Options Configure dialog. The non-orthogonal mode, with straight line placement at any angle, is
always enabled.

The 90/90 and 45/90 orthogonal modes are provided as mode pairs. Press the F key to switch
between the current mode pair.

90/90 Line-Line

Wires are placed horizontally and vertically in 90/90 Line-Line mode. In the first mode, the first wire
segment is always longer than the second. In the second mode, the first segment is shorter. You
can switch between the two by pressing the F key.
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45/90 Line-Line

With 45/90 Line-Line mode, you can press the F key to switch between the two modes. The first
mode makes the first segment displayed at a 45-degree angle and the second segment is either
horizontal or vertical. The second mode makes the first segment either horizontal or vertical and
the second segment is displayed at a 45-degree angle.

Place Bus

Choose the Place Bus command to place a bus (or series of bus segments) on the current sheet.
Buses are used to show multiple parallel wires on the schematic, such as address and data lines.
Buses graphically represent a bundle of one or more wires.

To place a bus, follow these steps:
1. Choose Place » Bus or click the Place Bus toolbar button.

While you draw a bus or segments, the cursor is displayed as a crosshair shape to indicate that
bus placement is in progress. When you finish the bus segments, the cursor returns to its
normal shape.

2. With the cursor in the active window, click and hold the left mouse button at the starting point,
then drag the bus to its second point and release to place the bus. You can continue with
connected segments in the same manner.

You can press ALT+click instead so you don't have to hold the button down while dragging bus
segments.

You can unwind any previous bus segments by pressing the BACKSPACE key or backtracking
the mouse over the segments. If you have finished the bus by pressing ESC or right-clicking,
choose Edit » Undo or click the toolbar button to undo the whole series of finished segments.
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3. Tofinish the bus or bus segments, right-click or press ESC. Then you can begin another bus
beginning at a new location.

You remain in bus placement mode until you choose another command.

Status Line Measurements

[#] Totallengh=Be500 |

The status line information display area (on the right side of the status line) displays bus
measurements for delta X and delta Y while you are dragging a bus segment. When the bus
segment is finished, the total length measurement of the segment(s) is displayed.

When the bus is finally placed, all measurements on the status line disappear.

Orthogonal Modes

The orthogonal modes that you can use while placing buses work in the same way as they do for
wires. While you are in bus placement mode and dragging a bus segment, you can hold down the
left mouse button and press the O key to switch between the enabled orthogonal modes.

Orthogonal modes use lines that are horizontal, vertical, and at 45-degree angles. Press the O key
to switch between the enabled modes. You can enable or disable the orthogonal modes in the
Options Configure dialog. The non-orthogonal mode, with straight line placement at any angle, is
always enabled.

The 90/90 and 45/90 orthogonal modes are provided as mode pairs. Press the F key to switch
between the current mode pair. For illustrations, see Place Wire (page 263).

Bus Connections

Bus connections are formed automatically when you connect a wire to a bus. They let you know
that the connection has been made.

The bus connection you place defaults to the type of connection you using the Bus Connection
Mode field in the Colors tab of the Options Display dialog.

To change a connection, select it, then right-click and choose Properties from the shortcut menu.
Press the B key to switch between bus connection styles while placing wires.

Bus Connection Properties |

Buz Connection Style

OF. I Cancel |

Select one of the three styles for the required connection.
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Place Port

Choose the Place » Port command to place ports in your design. Ports indicate connectivity
between non-contiguous portions, or subnets, of the same net. In other words, ports provide a
visible means to connect contiguous portions of a net in different locations of the design without
having to wire them together directly. Ported nets may be on the same or different sheets.
Display Characteristics
Ports consist of the following items: the net name, an optional box surrounding it, and one or two
pins to connect it to wires. Sixteen different styles of ports are provided.
Placing Ports

To place ports, follow these steps:
1. Choose the Place » Port command or click the Place Port toolbar button.

2. Click the workspace to open the Place Port dialog. If you click over a wire, the Net Name box is
preset with the net name. Otherwise, it is preset with the last name you used.

Met Name: j
[ Increment Port Mame
— Pin Count Fin Length- — Pin Orientation—

& (One Pin " Shaort " Harizontal
" Two Pin & Long & Yertical

— Port Shape

— | |T=

- | | [Mare)

3. Toincrement net names when placing multiple ports, select the Increment Port Name check
box. Net names are incremented only when the name ends in a number.

4. Type the net name in the Net Name box.
5. In the Pin Count frame, choose the One Pin or Two Pin radio button.

6. Inthe Pin Length frame, choose the Short (5 mils) or Long (50 mils) radio button.
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7. Inthe Pin Orientation frame, choose the Horizontal or Vertical radio button.
8. Click OK to close the Place Port dialog. You are now in port placement mode.

9. Inyour workspace, move the cursor to the location where you want to place the port. Click the
workspace to place it.

If you elected to increment ports, subsequent mouse clicks place ports with incremented net
names, otherwise each click places a port with the same name.

10. To rotate the port, press R while holding down the left mouse button. To change the port
display type, press P while holding down the mouse button.

If you are placing a port anywhere on a non-global net, an error message appears. The message
informs you that a net can only be renamed to an existing net name if both nets are global, and
asks if you want to autoplace ports to make both nets global. If you click the Yes button, the
ports are placed, and nets are merged and renamed.

11. Right-click to end the place port session.

Hotkeys

While placing a port, you can change the orientation of the port using a hot key. Press R to rotate
the port or F to flip it. You can also switch between the following port styles by pressing the P key:

e End-wire

e Inline

e Off-wire-side

e  Off-wire-top

o  Off-wire-bottom

Placing an Inline Port

If you place an Inline port over a wire, the occluded wire is automatically deleted. This is especially
useful for labeling bus entries. If a port is not placed at a wire end or inline, a junction will
automatically be created.

Jumper Pins

Any time placing a port adds a node to a net, P-CAD Schematic checks to see if the node is a
jumper pin. If it is, the component behaves as if all of the pins marked as being jumpered together
are connected. In Schematic, pins are ported to force them to belong to the appropriate net.

Moving Ports

Ports may be moved like components. If a port is moved any attached wires will be rubber banded
to the new location.
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Renaming Ports
The net to which a port is attached may be renamed as follows:

e Selecting the port and clicking the right mouse button to modify.

e Using the Edit Nets dialog.

e Using the Net Rename tool.

e Selecting and modifying the net name of a wire to which the port is attached.

Modifying a Port's Text Style

The font and text size of all the ports can be changed by entering the Options Text Style dialog, and
modifying the [Wirestyle].

Deleting Ports

Ports may be selected and deleted, like any other object, however, when an inline port is deleted, a
wire is automatically drawn to maintain connectivity. If you delete a port where opposing pins are
connected to wires of different widths, the resulting contiguous wire will be of uniform width.

Backward Compatibility

The following rules apply when loading designs and block files from P-CAD versions earlier than
2.60:

e Ifanetis comprised of a single contiguous net, then the net is a local net.

e Ifanetis comprised of two or more subnets, then the net is a global net and will have a port
attached to each non-contiguous subnet.

e Ifanethas awire attached to a power symbol or is part of a hidden power net, the net is
considered global.

e Ifawire has a power symbol attached to it, it does not require a port to be attached; bus
entries do.

e Ifablockis pasted into the design, the rules for porting apply as well. Nets of existing net
names will retain their net names if they were ported; if they were not ported they are given
unique system-assigned net names.

Place Pin

Choose the Place Pin command to place a free pin in the workspace. To place a pin, follow these
steps:

1. Choose Place » Pin or click the Place Pin toolbar button.

2. Click the active window to open the Place Pin dialog shown in the following figure:
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Select the pin length from the options in the Length box. In the Display frame, select the Pin
Name or Pin Des check box to choose the visibility of the pin name and pin designator.

In the Text Style frame, set the text style for the pin name and pin designator. Click the Text
Styles button to open the Options Text Style dialog. From there you can add or modify existing
text styles for your design.

Type the default pin name, if desired, in the Default Pin Name box. The default pin name is a
placeholder for the real pin name. Use this default label to change the orientation or position
of the pin name. The default pin name, like a pin number, cannot be edited once attached to a
symbol.

Enter the default pin designator, if desired, in the Default Pin Designator box. The default pin
designator can be edited once attached to a symbol.

In the Display Characteristics frame, choose the desired characteristics by selecting or typing
information in the four combo boxes. Click OK.

You are now in the place mode of Place Pin. Move the cursor to the location in the active
window where you want to place the pin. Click the left mouse button to place it. Or you can
hold the left mouse button down to make a ghost, then drag and drop (release) to place it
more accurately. (An alternate method for drag-and-drop is ALT+click, then release the ALT
key. You can then move the pin freely with the mouse without having to keep the button
depressed.) To cancel ghosting of a pin, right-click.

You can rotate a pin while placing it by pressing R while holding down the left mouse button. A
pin can also be flipped during placement using the F key while holding down the left mouse
button.
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You can continue to place similar pins by clicking in additional locations. Pin attributes
previously specified (in the Place Pin dialog) are also displayed.

9. To place a different pin, right-click or press ESC to exit the place mode for that particular pin.
As you are still in pin placement mode, you can click the active window to open the dialog and
select another pin to place.

Once placed, pins can be renumbered. For more information, see Utils Renumber (page 329).

A part’s sub-selected pin can be connected to a specified net using the Add to Net command in the
shortcut menu.

Pin names and pin designators can be sub-selected for moving, flipping and rotating.

Display Characteristics

Display characteristics include all attribute symbols that may be attached to a pin for design
clarification. They are for graphical appearance only. You may specify display characteristics for
each item shown in the following illustrations:

Outside
= —==—-4 —==0
Flow In Flowr Onat Flow Bi
LE #—E ——H1
Analog Digital MNonLogic
Outside Edge
O—8 =l e
Inside
O—=a S—H o—=H
&—=a o—=H V—=
[>—~8 I ——ma T ——-m=a
e = ———H

P-CAD Schematic User’s Guide 271



Chapter 15: Place Commands Place Line
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Place Line

Choose the Place » Line command to place a series of line segments of the current line width on
the current sheet. In P-CAD Schematic, lines are graphical representations only; they carry no net
information.

To change the current line width, choose the Options » Current Line command.

Placing a Line
To place a line on the workspace, follow these steps:

1.
2.

Choose the Place » Line command or click the Place Line toolbar button.

With the cursor in the workspace, click and hold the left mouse button at the starting point,
then drag the line to its second point and release to place the line. You can continue with
connected segments in the same manner.

You can press ALT+click instead so you don't have to hold the mouse button down while
dragging line segments.

While drawing a line or segments, the cursor is displayed as a crosshair shape. When you finish
the line or segments, the cursor returns to its normal shape.

You can unwind any line segments by pressing the BACKSPACE key or backtracking the mouse
over the segments. If you have finished the line segments by pressing ESC or right-clicking,
choose Edit » Undo or click the toolbar button to undo the whole series of finished segments.

To finish the line or line segments, right-click or press ESC. Then you can begin another line
beginning at a new location.

You remain in line placement mode until you select another tool or command.

Status Line Measurements

272
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The status line information display area (on the right side of the status line) displays line
measurements for delta X and delta Y while you are dragging a line segment. When the line
segment is finished, the total length measurement of the segment(s) appears.

When the line is finally placed, all measurements on the status line disappear.
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Orthogonal Modes

The orthogonal modes used while placing lines work in the same way as for wires. While you are in
place line mode and dragging a line segment, you can press the O key while holding down the left
mouse button to switch between the enabled orthogonal modes.

Orthogonal modes use lines that are horizontal, vertical, and at 45-degree angles. Press the O key
to switch between the enabled modes. You can enable or disable the orthogonal modes in the
Options Configure dialog. The non-orthogonal mode, with straight line placement at any angle, is
always enabled.

The 90/90 and 45/90 orthogonal modes are provided as mode pairs. Press the F key to switch
between the current mode pair. For illustrations, see Place Wire (page 263).

90/90 Line-Line

Both lines are either horizontal or vertical (displayed perpendicular to each other). For long, the
first segment is always longer than the second. For short, the first segment is shorter. You can
switch between the two by pressing the F key.

45/90 Line-Line

You can switch between the two modes by pressing the F key. The first mode makes the first
segment displayed at a 45-degree angle and the second segment is either horizontal or vertical. The
second mode makes the first segment either horizontal or vertical and the second segment is
displayed at a 45-degree angle.

Place Arc

Choose the Place » Arc command to place an arc or circle of the current line width on the current
sheet. With this command, you can create arcs of varying length and radius and circles of varying
radius. In P-CAD Schematic, arcs are graphical representations only; they carry no net information.

To change the width of an existing arc, choose the Edit » Properties command. To change the arc
width for new arcs, choose the Options » Current Line command.

Arcs are partial circles. Arcs and circles are constructed counter-clockwise; the click (down) and
release (up) define the start and end point of the arc, therefore a stationary click/release defines a
circle. In this case, the second click and drag moves the center point away from the defined point
on the circumference.

Placing an Arc
To place an arc on the workspace, follow these steps:

1.  Choose Place » Arc or click the Place Arc toolbar button.
2.  Move the cursor into the active window to where you want the starting point of the arc.

While you draw an arc, the cursor is displayed as a crosshair shape. When you finish the arc,
the cursor returns to its normal shape.
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3.

Click and drag to where you want the end point of the arc to be. Release and the start and end
points are established as a 180-degree arc.

The arc sweeps counterclockwise as you place it. (e.g., left-to-right the arc sweeps up; right-to-
left the arc sweeps down, etc.) If the start and end points are the same (i.e., you click and
release without dragging), you create a circle.

After the start and end points are established, click and drag the cursor to define/alter the
center point, thereby increasing or decreasing the sweep angle and radius of the arc.

You can flip the arc (swapping the end points) by pressing F while the arc is still unfinished.
When you release the mouse button, the arc is permanently placed.

6. To cancel ghosting of an arc, right-click.

Changing Arcs

You use select mode to move, resize, rotate, flip or perform other types of changes to the arc (after
itis placed):

To rotate or flip an arc, select it, and press R to rotate or F to flip while the button is depressed.
To move the arc, click within the selection box (not on the handles) and drag the arc.

To resize, click and move the center handle to change the radius or move the start or end point
to change the sweep angle.

Changing an Arc Center Point

While placing an arc, you can alter the center point before the final placement. After you click,
drag, and release, the arc start and stop points are defined. A second click defines the center point
and the radius. If you click and drag, you can alter the center point of the arc before you release.

To toggle between the arc’s beginning and end points, press the F key. For more information,
see Place Arc (page 273).

Place Polygon
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Choose the Place Polygon command to place a solid filled polygon on the current sheet. In P-CAD
Schematic, polygons are graphical representations only; they carry no net information.

1.

Choose Place » Polygon or click the Place Polygon toolbar button.

While you draw a polygon, the cursor appears as a crosshair. When you finish the polygon, the
cursor returns to its normal shape.

Put the cursor at the starting point of where you want your polygon. Click and drag to the
second point and release.

Click and drag to a third point and you have a triangle. Any subsequent polygon points are
connected by a line to the first point you selected, e.g., the fourth point of a polygon is
connected to the first point automatically.
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4.  When you have established all points for the polygon, right-click or press ESC to finish and fill
the polygon.

Complex polygons are not allowed. A complex polygon is a self-intersecting or self-crossing
polygon. Polygon sides can touch each other but not cross each other.

Draft/Outline Display Mode
Polygons can be drawn and printed as outlines. They are drawn in outline form when the Draft
Mode check box is selected in the Miscellaneous tab of the Options Display dialog. To switch
between draft mode on and off, press the Q key.

Rotate/Flip

To rotate a polygon, select it and press R to rotate the polygon by 90 degrees. To flip a polygon,
select it and press the F key.

Altering the Shape
You can alter the shape (move, add, or delete vertices) by selecting the polygon, then clicking and
dragging one of the handles. When you move one of the handles that lies between two vertices, a
new vertex is created. To delete a vertex, grab and move it to an adjacent vertex and release.

Place Ref Point

Choose the Place » Ref Point command to place a reference point on the active sheet. When you
place a reference point, it appears in the 1x grid color set in the Colors tab of the Options Display
dialog. You can also set reference point size in the Miscellaneous tab of Options Display. For more
information, see Options Display (page 297).

When you place a reference point on a symbol, the symbol moves with the cursor at the reference
point. Symbols are flipped and rotated about the reference point. If you are creating a symbol, you
should place a reference point on the symbol object before saving it in a symbol library using the
Library » Symbol Save As command explained in Library Symbol Save As (page 326).

Placing a Reference Point
1. Select Place » Ref Point or click the Place Ref Point toolbar button.

2. Move the cursor to the location on an object or with a collection of objects. Click to place the
reference point; or click, drag and release to place the

3. You can move a reference point by selecting it and dragging it to a new location.

To cancel placement of a reference point, right-click.

Place Text

Choose the Place Text command to place text on your design using the following basic steps:
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1. Choose the Place » Text command or click the Text Placement toolbar button.
2. Click the workspace at the location where the text is to be placed.
3. Type the text you want to place in the design in the Text area of the Place Text dialog.
4. Click the Place button in the dialog or click the Place Text tool again to commit the text in the
design.
Place Text Dialog

Text entered in the Place Text dialog is instantly displayed at the location in the design where you
clicked the mouse button to begin the place text function. You can change the location of the text
by dragging it to a new location.

The Place Text dialog can be displayed in the expanded version, an intermediate size or minimized
to a one-line display. The display size and location at the time the dialog is closed become the
default settings that are used the next time you enter the Place Text mode.

To open the expanded version of the Place Text dialog, click the More>> button located directly
beneath the scroll bar, on the right side of the Text edit box. To reduce the dialog to the
intermediate size, click the <<Less button, located where the More>> button used to be. To
reinstate the minimized dialog to its previous size, click the Maximize button next to the Minimize
button at the top right corner of the dialog. To reduce the dialog to its minimized size, click the
Minimize button at the top right corner of the dialog.

The minimized version of the dialog appears as shown below:

Place Text - O] x|
IThis iz the minimized version of the Place Text dialog. ﬁ

The intermediate version of the dialog appears as follows:

Place Text =]
Thig iz the intermediate version of the Flace Text dialog. ;I
-]

Place | Cancel I

The expanded version of the dialog appears as follows:
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The Place Text dialog contains the following options:

Text: The Text edit box is where you type the text you want to place in the design. You can also
paste text from the clipboard into the edit box, using CTRL+V. If you want to enter multiple
lines (e.g., alist), you can start new lines in the box by using a carriage return (the ENTER key).
A single text object can have up to 2,000 characters.

Location: If the text has not been placed yet, the Location section displays the X and Y
coordinates of the location of the cursor when the mouse button was released. While placing
the text the coordinates cannot be modified. When you select committed text and choose the
Edit » Properties command, the location coordinates can be modified to move the text to a
different area in the design.

Justification: In the Justification box you can specify the text reference point. The reference
point defines the cursor location on text placement, and also the point on which text is rotated
or flipped. The default reference point for text is the lower-left corner of the text block. There
are nine different reference point options.

Flip: The Place Text dialog provides the option to flip the text by checking the Flip box.

Rotate: To rotate the text by 90 degrees, click the Rotate button. Each time you click the Rotate
button the text rotates another 90 degrees. The degree of rotation is displayed next to the
Rotate button.

Text Styles: You can view the default text styles and add, modify and delete a non-default text
style by clicking the Text Styles button to open the Options Text Style dialog. Changes to the
text style appear instantly in the design at the time they are made.

The text style for the selected text or the text being placed can be changed by choosing the
new style from the drop down list in the Text Style edit box. Fonts and font sizes cannot be
mixed within the same text item. Barred text can be inserted in the text item by placing a tilde
(~) on either side of the text you want to bar. Type two consecutive tildes to cause a single tilde
to be displayed. Changes that cause the text to be placed outside the workspace are not
allowed.

See Options Text Style (page 314) for detailed information on adding, modifying, viewing and
deleting text styles.
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e Place/Cancel: Commit the text to the current location in the workspace by clicking the Place
button or the Place Text button on the Placement toolbar.

To cancel the text placement dialog and remove the temporary text from the design, click the
Cancel button or press the ESC key. The Text tool is still active, but the dialog disappears from view.

Whenever you are typing, flipping or rotating text, and zooming or panning the workspace, the
dialog remains on the screen. At the time the text is committed to the design by clicking the Place
button on the dialog, choosing the Place » Text command or clicking the Place Text button on the
Placement toolbar, the dialog disappears from the screen. The Place Text tool remains active so that
you can click the workspace to indicate the location for the next text item, display the dialog again
and place more text.

Place Text Features
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The Place Text tool provides additional features that enhance the basic placement functionality and
make placing the text easier and more accurate. This section describes how to rotate, flip, zoom
and pan text during or after placement.

Rotating Text

You can rotate text during placement. Click and hold the left mouse button on the text, then press
R or click the Rotate button. This rotates the text by 90 degrees. The text moves about its reference
point, but always reads from left to right.

To rotate text after it has been placed, select it and press R to rotate while the left mouse button is
depressed or choose the Edit » Properties command to open the Text Properties dialog where you
can click the Rotate button.

Attributes, text, and fields share the same rotation memory. In other words, if you place and rotate
text at 90 degrees, then immediately place a field, the field’s text will be placed at a 90-degree angle.

Click again in the box in the Place Text dialog to continue typing new text.
Flipping Text
You can flip text as you are placing. If you change focus from the dialog to the workspace, click and

hold the left mouse button on the box, and then press the F key. While in the dialog you can flip
the text by checking the Flip box.

The F key and Flip check box functions flip the text 180 degrees to the right or left of the original
location. The text moves about its reference point, but always reads from left to right.

To flip text after it has been placed, select it and then press F to flip, or choose the Edit » Properties
command to open the Text Properties dialog and select the Flip check box.

Click again in the box in the Place Text dialog to continue typing new text.
Zooming and Panning While Placing Text
The Place Text dialog remains on the screen while you zoom or pan the workspace.

Click the workspace to assure that the focus is in the workspace before choosing any of the zoom
commands. To zoom in or out of the workspace while placing text press the Plus (+) and Minus (-)
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keys, the View » Zoom In and View » Zoom Out commands or click the Zoom Window button on
the Command toolbar.

The workspace can be panned by moving the scroll bars up, down, right and left, or by pressing
one of the arrow keys.

Click again in the box in the Place Text dialog to continue typing new text.

Place Attribute

Choose the Place » Attribute command to place an attribute according to the Name and Value
options you select in the dialog. This command allows you to place an attribute within a collection
of objects comprising a symbol or part.

The predefined Names are: Filename, Name, Part Number, RefDes, Type and Value.

The Value box specifies the attribute definition, e.g., the actual filename rather than just the
placeholder {Filename}.

Placing an Attribute
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To place an attribute, follow these steps
1. Choose Place » Attribute or click the Place Attribute toolbar button.

2. Click the workspace to open the dialog:
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Choose an attribute category from the Attribute Category list.

4. All pre-defined attributes for the category appear in the Name list. To place a predefined
attribute, select an attribute from the Name list.

5. To place a user-defined attribute, select user-defined from the Name list. Type an attribute
name in the Name edit box.
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6. Type avalue for the attribute in the Value edit box.

7. Setattribute properties. See Attribute Properties (page 228) for more information.

8. Click OK.

9. Move the cursor into the workspace and click, drag and place the attribute. Before you release
the mouse button to place it, you can move, rotate, or flip the placement box (see the
following section).

Rotate/Flip

To rotate or flip an attribute after it has been placed, select it and press R to rotate or F to flip while
it is selected.

The R key rotation is 90 degrees.

You can rotate or flip an attribute as you are placing it. For rotation, the angle that is the result of
the rotation applies to the next attribute you place. For example, you are placing an attribute, and
you rotate it 90 degrees before you finish it. Then you place another attribute; it is placed at the
same 90-degree angle without any rotation action. You can place multiple attributes at the same
angle by rotating the first attribute as you place it.

Attributes, text, and fields share the same rotation memory. In other words, if you place and rotate
text at 90 degrees, then immediately place an attribute, that attribute will be placed at a 90-degree
angle. This rotation memory derives only from rotation action during placement, not from select
and rotate actions that take place after object placement.

If you don't specify a value for an attribute, the attribute key name will be displayed in brackets,
e.g., {Type}. See File Design Info (page 183) for information on design-level attributes.

Place Field
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Choose the Place » Field command to place a field containing design information such as date,
time, author, etc.

The information that appears when you place certain fields is determined by what you specify in
the Field tab of the File Design Info dialog. You can place a field from a selection of predefined
field types including: Approved By, Author, Checked By, Company Name, Current Date, Current
Time, Date, Drawing Number, Drawn By, Engineer, Filename, Modified Date, Note, Number of
Sheets, Revision, Revision Note, Sheet Name, Sheet Number, Time, and Title.

You can also define and place additional fields using File » Design Info. For instructions on adding a
user-defined field, see File Commands (page 169).

Current date and current time are taken from the computer's clock. If you just select date then you
must specify the date in the File Design Info dialog. The same is true for time (as opposed to
current time).

The value of a field placed in the design, with the exception of Current Date/Time, Filename and
Modified Date, must be specified in the Field Properties dialog, otherwise you place a generic field,
e.g., {Author} rather than “W. Shakespeare”. To open the Field Properties dialog, choose the File »
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Design Info command and click the Properties button in the Fields tab. Or, select a field in your
design, right-click, then choose Properties from the shortcut menu.

Fields are handy for use within title blocks.

Placing a Field
1. Choose Place » Field and click the workspace. A dialog appears with a list box containing field
types.

Place Field

Harme:

Author

Checked By
Company Mame
Current Date
Current Time
Date

Dirawing Mumber
Drawn By
Engineer
Filenarme

Modified Diate Y — |

2. From the Name list box, select what kind of field you want to place. Click OK.

3. Move the cursor to where you want to place the field; click to place it. If you click again, the
Place Field dialog will be displayed so that you can choose another type of field for placement.

4. You can rotate or flip a field as you are placing it. See the following section for more details.

To cancel before a field is placed, right-click.

Rotate/Flip

To rotate a field, select it and press R to rotate the field by 90 degrees. To flip a field, select it and
press F.

You can rotate or flip a field as you are placing it. For rotation, the angle that is the result of the
rotation will apply to the next field you place. For example, you are placing a field and you rotate it
90 degrees before you finish it. When you place another field; it is placed at the same 90-degree
angle without any rotation action. If you decide to rotate the second field, it is incremented 90
degrees more, resulting in a 180-degree angle. Therefore, you can place multiple fields at the same
angle but only have to perform the rotation action on the first field.

Attributes, text, and fields share the same rotation memory. In other words, if you place and rotate
text at 90 degrees, then immediately place a field, that attribute is placed at a 90-degree angle. This
rotation memory derives only from rotation action during placement, not from select and rotate
actions that take place after object placement.
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Place IEEE Symbol

Place IEEE Symbol

Choose the Place » IEEE Symbol command to place an IEEE symbol in the design. Once placed, an
IEEE symbol cannot be modified. It must be deleted and replaced with a new symbol. You can place
the following symbols:

>,

Adder

Amplifier

Astable

Complex

>
JUL

+

JL

Generator

Hysteresis

T

Multiplier

Placing a IEEE Symbol
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1.
2.

Choose Place » IEEE Symbol or click the corresponding toolbar button.

Click the active window. A dialog appears listing the IEEE symbol types.
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Place IEEE Symbol
~ Symbal Type —— _
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€ Amplifier Height: i‘IDD.DmiI
© Astable
 Comples
 Generatar
' Hysteresis
£ Multipler
Cancel |

3. From the Symbol Type group, select the kind of IEEE symbol you want to place. You may also
change the height of the symbol.

4. Click OK to close the Place IEEE Symbol dialog.

5. Move the cursor in the active window to where you want to place the IEEE symbol; click to
place it. If you click again, the Place IEEE Symbol dialog appears so that you can choose another
type of IEEE symbol for placement.

To cancel before an IEEE symbol is placed, right-click.
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Rewire Commands

Using the Rewire Command

There is a single Rewire command in P-CAD Schematic, Rewire » Manual.

Rewire Manual

Choose the Rewire » Manual command to reroute wire segments quickly and easily. This lets you
make room for other objects, or to make aesthetic enhancements to a design. The Rewire »
Manual command maintains the width of the wire.

Using the Rewire Manual Command
To enter rewire mode:

1. Choose the Rewire » Manual command or click the Rewire Manual toolbar button.
2. Point to the wire segment you want to change.

3. Click the segment at the location where you would like to begin rerouting, then move the
cursor to a new location and click to complete the new segment. Each click in a new location
adds a new wire segment.

Press the BACKSPACE key to undo the last rewired segment. After the current rewire session is
ended, the entire session is undoable.
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Options Commands

Using the Options Commands

Use the commands in the Options menu to change various settings that affect a number of P-CAD
Schematic actions such as block selection criteria (selection mask), default units (mm, mils, or in),
grid settings, object display colors, and object styles.

Options Block Selection

Choose Options » Block Selection to open the Options Block Selection dialog. You use the options
in this dialog, to set block selection criteria that affects the selection of specific objects when you
are in Select mode, as shown in the following figure:
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Options Block Selection
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Select Mode Frame

The Select Mode frame contains the following radio buttons:

Options Block Selection

¢ Inside Block. This option is selected by default. Choose this button to select items within the
selection block, according to the selection criteria you establish in this dialog.

e Outside Block. Choose this button to select items outside the selection block. All of the
selection criteria that you specify in the Options Block Selection dialog functions outside the
block rather than inside.

¢ Touching Block. Choose this button to select all items inside or touching the selection block.

This is a more inclusive selection option than Inside Block.

Items Frame

In the Items frame, you specify all of the objects listed in the dialog individually determining
whether or not they are included in a block select. If you want to include only one or two items in
your selection, click Clear All to clear all check boxes, then select individual check boxes to enable
specific items. If you want to exclude only one or two items in your selection, click Set All to select
all check boxes (if they are not already enabled), then individually clear the check boxes you want

to exclude.

Selection Mask Dialogs

Some check boxes in the Items frame have corresponding command buttons (e.g., Line, Part, Pin).
These check boxes have three states:
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e included (selected).
e excluded (cleared).

e masked (shaded).

This feature allows you to narrow your selection further by setting specific properties as selection
criteria for any item with a corresponding button. To access these property “masks”, click the
check box until a shaded check mark appears. For example, the Line button becomes available
when a shaded check mark appears in the Line check box, as shown in the following figure.
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Then, click a button to open the corresponding dialog. For example, click the Line button to open
the following Line Selection Mask dialog:

Line Selection Mask

—idth Siyle
" Thick & Solid
£ iThirt € Dashed
' User " Dotted
I'I 0. Ol

r— End Paints
| it |
i I r I

LLengths

(0]:4 I Cancel |

With the Selection Mask dialog, you can specify parameters for the particular object that you want
as part of the selection mask or screening process. In the above example, if you specify a thin, solid
line, your block selections will only select thin, solid lines.
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Selection Mask Parameters
This is a basic summary of the parameters you can work with in the Selection Mask dialogs. Refer to
Edit Properties (page 211) for detailed information about a specific object’s properties.
Line
For Line, you can specify line width and style. For details, see the illustration on the previous page.

Part

For Part, you can specify reference designator, value, type, and attributes, as shown in the following
dialog:

Part Selection Mask

Symbal & e @ Attibutes
Lo atior
Ref Des: ’1(: | v |
Walue:
Type: lﬁ I~ Ein Batatior
Wiy I—Ll iz |
Gt Humter |
et St
sty ltermat FEfEs: Test Shyl
i yles,.
¥ | Hefes £ ol Yl —I
¥ alle € Detorgan s
¥ | Tivpe o IEEE TppE:
s Cancel
Pin

For Pin, you can specify Length, Display Characteristics, Display, and Pin Number for a block select,
as shown in the following dialog:
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Pin Selection Mask
Length Dizplay Characteristics

C Shat Outzide: I—L|
" Maomal Outside Edge: ’—LI

" Long

Ingide: -
" User
’— Inzide Edge: -

Diizplay Text Style

Pir M ame:
[ PinDes Fin Des:

Test Styles. .

Pir Murnber:
Pin Mame:
Default Pin Des:

oK | Cancel |

Port

When the No Port Change check box is selected, you can select the Nets tab to specify Net Name.
When the No Port Change check box is cleared, you can specify Pin Count, Pin Length, Pin
Orientation, Port Shape, and Net Name, as shown in the following dialog:

Port Selection Mask

Fart Met
Met Mame:
Location
¥ Mo Part Change
| |
r Rotation: 0.0deg
Fin Count Fin Length Fin Orientation —
o i i
i o) o)
Fort Shape

= = =

[Maone]

= [

Test Style:  [PortStyle)

Cancel |
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Text

For Text, you can specify a specific text string, Text Styles, and Justification, as shown in the
following dialog:

Text Selection Mask [_ (O] x|
I =
ak. I Cancel | £ Lgssl
—Lozation——————— —Justification
% li e el s FtEShtDI Fintate SU0 |
el el s et Shyles:
it I ol el s I[Default] j Tiest Stifes... |

Wire
For Wire, you can specify a Width, as shown in the following dialog:

Wire Selection Mask

fine Met

et M ame:

¥ Display width

& Thick

End Faintz  Thin

#0.0 ¥ 0.0 L

=00 T 0.0 I—
Text Style: Tiewt Styles.. |

Cancel |

Related Topics

For more information on using the Selection Mask dialogs, see Edit Properties (page 211).

For information about block selection, refer to Edit Select (page 247).

Options Configure

Choose the Options » Configure command to open the Options Configure dialog. Use this dialog

to set many of the Schematic parameters. Some of these parameters affect all open designs, and
some affect only the active design.
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Title Sheets
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™ Compress Binary Designs
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Workspace Size

Chapter 17: Options Commands

Use the controls in this frame to set the size of the current design to one of five, standard imperial
sizes (A-E) or five standard metric sizes (A4-A0). Choose the User radio button to create a custom
workspace size by providing values for Width and Height. The minimum size for both Width and
Heightis 1 inch; the maximum is 60 inches.

Title Sheets

The Edit Title Sheets button allows you to specify global and individual title sheet attributes. See
Title Sheets, (page 98) for information on how to define and modify your title sheets.

Units

Allows you to alter your display units between mils, millimeters, and inches. Dimensions are not
altered, only the display of measurements are updated. A mil equals 0.001 inch or .0254 mm. A mm
equals 0.001 meter. When the selected unit is mm, you can control the number of digits displayed
to the right of the decimal point by modifying the MillimeterPrecision setting in the . ini file. The
default displayed precision is three decimal digits, but can be changed to an integer value of 2

through 5.
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This setting will affect all dialogs, reports, status line displays, etc. containing measurements. For
example, setting Units to mm causes all dialogs to display measurements in millimeters. These units
can be overridden in many command settings.

Orthogonal Modes

Orthogonal modes are for use while placing wires, buses and lines, using segments that are
horizontal, vertical, and at 45-degree angles.

Press the O key to switch between the enabled modes. You can enable or disable the orthogonal
modes in the Options Configure dialog. The non-orthogonal mode, with straight-line placement at
any angle, is always enabled.

The 90/90 and 45/90 orthogonal modes are provided as mode pairs. Press the F key to switch
between the mode pair of the current mode.

e 90/90 Line-Line creates true 90-degree angles, long and short.
e 45/90 Line-Line creates 45/90 and 90/45 angles.

Refer to the Place Wire (page 263), Place Bus (page 265), and Place Line (page 272) for more details
about the orthogonal modes.

Net Increment

The Net Increment frame contains an Increment Value edit box. The Increment Value edit box lets
you specify the step value for incrementing net names: a negative value causes the name to
decrement instead of increment, and a zero value disables the copy increment feature. CTRL/Drag
Copy and Edit » Copy Matrix are the commands that use this increment value.

ECOs

Engineering Change Orders (ECOs) are recorded when you choose the Utils » Record ECOs
command. From the Options Configure dialog, you can select a format for the ECO files. This
setting applies to the active design.

The ECO file is generated in an ECO format or a Was/Is format, which is compatible with Tango
Series Il. Click either the ECO Format or the Was/Is Format radio button to select a format:

e ECO format records full ECOs.

e The Was/ls format records only Was/Is ECOs. It keeps track of RefDes changes only and
generates a file that is compatible with Tango Series I1.

AutoSave

Use the controls in the AutoSave frame to enable the AutoSave feature, which regularly saves your
files at a user-defined interval in a compressed or non-compressed format. AutoSave won’t be
performed during autorouting or if a tool is busy.

The following options are available:

e Enable AutoSave: Select this check box to turn on the AutoSave feature.
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e AutoSave Time Interval: Enter the time between saves. AutoSave uses a rolling backup to save
files, incrementing each subsequent autosave file.

e  Purge Previous Backups: When enabled, the option causes all backups saved from the
previous design session to be deleted when you begin a new design session.

¢  Number of Backup Files: Allow you to specify the number of design files to be archived before
file names are reused. This must be a number between 1 and 99.

e Compress AutoSave Files: Compresses the file so that is uses less space when saved.

File Viewer

Enter a value in this text box to define the viewer to be used for viewing reports, log files, error
reports, etc. Enter the application name (e.g., Notepad). If the application is in a directory that is not
included in your Autoexec.bat path statement, include the complete pathname here.

Zoom Factor

Enter a value in this text box to adjust the amount of zoom that occurs when you choose the View »
Zoom In or View » Zoom Out command. A factor of 2.00 doubles (or halves) the size of objects in
the Workspace, etc. Zoom factors must be greater than 1.00.

Autopan

Allows you to adjust the amount of autopanning that occurs when you move the cursor to the edge
of the screen with the arrow keys. An autopan of 25 moves anything at the edge of the screen 25%
nearer to the center of the screen; 50 moves fringe objects to the center.

Compress Binary Designs

Select the Compress Binary Designs check box to enable the automatic compression of binary files
whenever those files are saved.

DDE Hotlinks

If selected, this check box enables exchange of hotlink data with P-CAD PCB. Hotlink data consists
of highlighting and unhighlighting commands for parts and nets. The state of the DDE Hotlinks
option is saved in the Sch. ini file.

Options Grids

Choose the Options » Grids command to define various properties for your grids. Grid values are
stored with each, individual design file. When you choose the Options » Grids command, the
following dialog appears:
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Grid Spacing: ‘Wigible Grid Style
100.0 add + [Dotted
= ¥ ‘isible =
Girids: Delete | " Hatched
Relative Grid Origin tode
- i+ Abzolute
><3|IJ.Dm|I
" Relative

i ID.DmiI

7| Erarmet fen Ogit

Cancel |

The grid units used are determined by the Units setting in Options Configure.

Grid Spacing
Use the controls in the Relative Grid Origin frame to select appropriate values for grid spacing for
specific modes in the Grids list box. You are not limited to using the grids in the list box; you can
specify your own custom grid spacing in the Grid Spacing box, then click Add to add it to available
choices in the Grids list box. To delete a grid-spacing value, highlight it in the Grids list box and
click Delete.

Grid Toggle Buttons

The Status Line Grid Toggle button and the Grid combo box, allow you to easily switch between
grid settings and add new grid settings. The toggle switches between absolute grid (Abs, with white
background) and relative grid (Rel, with colored background). Your absolute and relative grid
values can be changed from the combo box. The A key toggles between absolute and relative grids.

If you use the Grid Toggle button to switch to Relative, you are prompted for the origin point if you
have the Prompt for Origin option enabled in Options Grids. The cursor takes the shape of a
crosshair cursor while the system is awaiting input; when you click in the active window, that
becomes the relative origin point (X=0, Y=0) and the cursor returns to normal.

Visible Grid Style

The Visible Grid Style check box allows you to either show or hide grids. When you select the
check box, two grid style options are available. Dotted pinpoints grid points, while Hatched draws
lines along the grids to show grid intersections (like graph paper).

Relative Grid Origin
Use the controls in the Relative Grid Origin frame to specify your X and Y relative grid origins by
entering the coordinates. You must have the Prompt for Origin option disabled for it to work.

If you switch to Relative grid in the dialog and the Prompt for Origin check box is selected, you are
prompted for the new origin point after you click OK. You are prompted every time you switch
between Absolute to Relative grids by clicking the Grid Toggle button or by pressing the G key.
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Mode

In the Mode frame, choose the Absolute radio button when you want the grid origin point to be
the lower- left corner of the Workspace. You can choose the Relative radio button to allow any
point as an origin point.

Options Display

Choose the Options » Display command to open the Options Display dialog. There are two tabs in
this dialog: Color and Miscellaneous. Use these tabs to define your workspace preferences.

Options Display
Colars | Miscellaneousl
— Item Colors — Dizplay Colors —Junction Size
i Backaround | L] = Smal
(] 1% Grid | [  Large
L 104Grid | & € User
Juncti Size: |2n.n
dunction | [7] Highlight | =l
o |
T é Selection [ ]
Line
Titl
Polygon (m Ll Ll r— Bus Connection Mode——
Tl N wire At | [T |— |—
Open End I D Prart Abtr | ] |
Defaults |

Ok Cancel |

Colors

This tab contains four frames and a Defaults button. Click the Defaults button to return your
display setup to the default scheme.

Any color settings established here are saved in your Sch. ini file when you close the dialog.
These settings affect your designs in subsequent sessions, until you change them.

The following sections describe how to use the controls in these frames:

If you have a color printer, clicking the Defaults button also restores default color settings for
printing.

e Item Colors

e Display Colors
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e Junction Size

e  Bus Connection Mode

Item Colors

To select a color for an item, click the corresponding button in this frame. When you do, a color
palette appears. Choose a color from the palette by clicking the appropriate button. The palette
closes automatically.

You can also set a custom color. To close the color palette without choosing a color, press ESC or
click the Close button.

Setting A Custom Color

To set a custom color, click the Custom button in the palette to open the Color dialog. Then,
choose a color from this dialog using one of these methods:

Method 1: Select a Defined Custom Color

1. Click one the colors in the Basic Colors frame.

2. Click OK to return to the color palette.

Method 2: Define a Custom Color

1. Click the color matrix to define the Red/Green/Blue settings, or type the desired settings in the
Red/ Green/Blue boxes.

2. Click the Add to Custom Colors button.

3. When the selected color appears in the Custom Colors section, click OK to return to the color
palette.

Some custom colors are displayed only when supported by your video display settings. If your
video display supports 256 Colors, custom colors are approximated to the nearest solid color, while
retaining the Red/Green/Blue settings. If your video display supports more than 256 colors, custom
colors display accurately.

Once custom colors are selected, they appear as the chosen item or display color on the Options
Display dialog or the Printer Colors dialog. These colors are saved in the . ini file for use in later
design sessions. In the Custom Colors section of the color palette, however, colors not selected for
an item/display color are forgotten once the P-CAD application is exited.

Display Colors

In the Display Colors frame, there are several command buttons. Click one of these buttons to
determine various Schematic display colors. The settings configured with these buttons appear in
your workspace, regardless of layer or item colors.

When setting your display colors, make sure that the colors you pick do not conflict with any layer
or item colors. For example, if the background color is set to be the same as the line color, lines will
not be visible in your design.
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Junction Size
To set a size for junctions, choose one of the following radio buttons in the Junction Size frame:

e Small. When you choose this option, the junction size appears in the Size box.
e large. When you choose this option, the junction size appears in the Size box.

e User. When you choose this option, you can type a value in the Size box. Your entry can be in
inches, centimeters, etc., as long as the value is between 0 - 10 mm.

Bus Connection Mode
Click one of these buttons to determine the bus connection mode:

Busz Connection Mode

In a design session, bus connections form automatically when you connect a wire to a bus. For
more information, see Place Bus (page 265).

Miscellaneous

To set up other display options for your workspace, click the Miscellaneous tab in the Options
Display dialog. As shown in the following figure, this tab contains a number of options:

Options Display

Colors  Miscellaneous I

—ERLC Errors — Sheet Connector Crozs Referencing
" Show ™ Show Crogs Referencing
(" Hide Teut Stylen I[Default] ﬂ
Offset
{ 2 J0.0mil X [0.0mi
— Curzar Style — Mizcellaneou:
& Arow [~ Draft Mode ¥ Scroll Bars
© Small Cross IV Display Default PinDes ¥ Show Data Tips
" Laige Cross I Display Open Ends ™ Thin Stroked Text

™ Display Overmidden Erars ™ Drag by Outline

¥ Display Part Gate Mumber

Defaults |
oK I Cancel |
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ERC Errors
In the ERC Errors frame, you have these options:

e Show: Choose this button to show ERC errors in the workspace.
e Hide: Choose this button to hide the display of ERC errors in the workspace.
¢ No Change: Choose this button to keep the current display setting.

Sheet Connector Cross Referencing

See Annotating Sheet Connectors, (page 108) for details on how to define sheet connector cross-
referencing.

Cursor Style
To change the style of your cursor, choose from an arrow, small cross or large cross.

The large cross style stretches horizontally and vertically to the edges of the Schematic window.

The Large Cross cursor style does not support the DataTips feature. Enabling the Large Cross cursor
clears the Show DataTips check box and makes the feature unavailable.

Miscellaneous

The Miscellaneous frame contains a number of check boxes. To enable an option, select its check
box. Clear a check box to disable an option.

¢ Draft Mode: Select this check box to show these two items in your design: (1) a thin, single-
pixel outline for pads, vias, and text. (2) a segmented and outlined representation of arcs, lines,
and any line segment objects such as, polygons, cutouts, etc. Draft mode improves redraw
speed and helps you view segment overlaps.

e Thin Stroked Text: Select this check box to show text in thin line mode. Clear this check box to
display text in regular mode.

You can use the draft mode shortcut key to switch between draft and non-draft display modes.
Based on the combination of options enabled (e.g., Draft Mode and Thin Stroked Text), the
current selection is retained and used to produce a comparable, opposite display when the
draft mode shortcut key is pressed. For instance, if you begin with both Draft Mode and Thin
Stroked Text enabled, and you switch to non-draft mode, the display produced is normal
figures and regular text.

e Display Open Ends: Select this check box to show open ends on unconnected pins and wires.
Open ends appear as open squares, and no longer appear when a positive connection is made.

e Display Part Gate Number: Select this check box to show a part’s reference designator gate
number. You can also use the Print Options dialog to show or hide the gate number in your
hardcopy. The options are independent of each other, so you can show the gate number on
screen for editing, but hide it from your hardcopy at the same time.
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e Drag by Outline: Clear this check box to show a ghosted image of the part and a bounding
outline when you move or copy objects in your design. Select this check box to show only the
bounding outline. This setting affects only the move and copy operations associated with the
Edit Select command.

e Display Overridden Errors: Select this check box to show overridden ERC error indicators.
Clear the check box to hide overridden errors.

e Display Default PinDes: Select this check box to show the default pin designator for free pins.
Clear this check box to display only pin numbers.

e Scroll Bar: Select this check box to show scroll bars in the active window. Clear this box to hide
the scroll bars.

e Show DataTips: Select this check box to show DataTips in the active window. Clear the check
box to hide the display of DataTips in the active window.

The Large Cross cursor style and the View Snap to Grid command do not support the DataTips
feature. For details, see Cursor Style (page 300) and View Snap to Grid (page 257).

Options Preferences

Choose the Options » Preferences command to define keyboard, mouse, and toolbar preferences
used to set up the application. When you choose this command, the following dialog appears with
the Keyboard tab selected:

Options Preferences

Kevboard Mouse

F.eyp File: C:AProgram Files'P-Cal 200145 CH. KEY

tenu Commands:

e R
File Open Chil+M Assian

File Close 4'
Fie Save s BEeen|
File Print

ok o |
E::: g:z:g: ITnézh Parameters IFfzss & Sl £ey Defaults |

e

File: DF In

File: T=F it x
4 3

— Command Type

& Menu commands
" Shartcut commands
" Macros
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Keyboard Tab

The Keyboard tab lets you customize key assignments for menu commands, shortcut key
commands, and macros.

Command Type (check box): Choose the type of command for which you want to change
shortcut key assignments.

Menu Commands/Shortcut Commands/Macros (list box): Select the command or macro you
want to add a shortcut key assignment to or from which you want to remove a shortcut key
assignment.

Current Keys (text box): Displays the existing key assignments for the command or macro you
select in the Menu Commands/Shortcut Commands/Macros box.

Press a Shortcut Key (text box): Press the keys you want to assign to the selected command or
macro. You can press the CTRL or SHIFT key plus any other combination of numeric or
alphabetic keys and function keys.

If the shortcut is currently assigned, the current assignment appears in the Current Binding
field just below this box.

Assign (button): Assigns the key appearing in the Press a Shortcut Key box to the selected
command or macro. If the shortcut is currently assigned, the current assignment disappears.

Remove (button): Removes the key you select in the Current Keys box.

Key File (button): Allows you to select a key binding file to use with this application. When the
Select Key File dialog appears, select the file you want to use. The current key file appears at
the top of the dialo0

Defaults (button): Restores original default key assignments to all commands or macros.

Mouse Tab
When you select the Mouse tab the Options Preference dialog appears as follows:
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Dptions Preferences

K.eyboard

CtilShift Behavior

& Ctil extends selection; Shift subselects

' Ctrl subselects; Shift extends selection

Cycle-Picking Thieshold (pisels)  [3

¥ Double-Click Displays Properties

Cloze

The Mouse tab lets you customize certain mouse behaviors.

e  CTRL/SHIFT Behavior: Allows you to choose which keys to use (CTRL or SHIFT) for multiple
(extended) selections and which to use for Sub Selections.

e  Cycle-Picking Threshold: The number of pixels you can move the mouse during cycle-picking.

e Double-Click Displays Properties: When enabled, this option allows you to double-click an
object to bring up 