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PREFACE

Tools and tool sets

OrCAD’s Schematic Design Tools 386+ operates within
the OrCAD ESP design environment. This environment
provides many features that make it easier to access and
use OrCAD’s electronic design automation (EDA) tool sets.

This book is a reference guide to Schematic Design

Tools 386+, the tool set used to create schematic designs. For
detailed information about the ESP design environment, see
the ESP Design Environment User’s Guide.

A tool set is a collection of tools designed to perform a set of
electronic design automation tasks. There are currently four
OrCAD tool sets. They are:

« Schematic Design Tools

< Programmable Logic Design Tools

< Digital Simulation Tools

% Printed Circuit (PC) Board Layout Tools

The tool sets allow you to access the same design in
different ways.

Buttons for the OrCAD design tool sets appear on the main
ESP design environment screen, even if you have only one
tool set installed on your system.

To select the Schematic Design Tools tool set from the main
ESP design environment screen, point to the Schematic
Design Tools button and double-click. In a moment, you will
see the screen for Schematic Design Tools 386+ as shown in
the figure on the next page.
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Editors
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Schematic Design. Tools 386+ screen.

In tool sets, tools are grouped according to function. The six
categories are:

< Editors
< Processors

« Librarians

2

% Reporters

9,

¢ Transfers
< User buttons

These functions are described in the following paragraphs.

Editors modify or create some part of the design database.
An example of an editor is the schematic editor, Draft.
Another editor is Edit File, which uses a text editor to view
reports and enter text.

Processors read, modify, then rewrite the design database.
For example, Annotate Schematic is a processor. Processors
generally do not create human-readable reports, but rather
create or modify database information. Processors may
create data that will be used by tools outside the ESP
design environment.




Preface

Librarians

Reporters

Transfers

Librarians are tools for managing and creating library
objects that can be used by all designs, not just the current
design. Edit Library is an example of a librarian. It is used
to create a new schematic symbol for a component. This
component should be available in all future design work, so
it is stored in the library database.

Reporters create human-readable reports, but do not modify
design data in any way. For example, a reporter creates the
Bill of Materials report, a list of all the components used in
the design. The tools for printing and plotting are also
reporters. Reporters may create reports that will be used by
tools outside the ESP design environment.

Transfer tools manage the steps needed to move design
information from one tool set to another. Transfers have two
parts. The first updates the database used by the current
tool set so that it is current and up-to-date in every respect.
The second part changes to the new tool set used to view the
design. The transfer tools take care of intermediate steps so
that you don’t have to.

For example, the To Digital Simulation transfer tool
performs these steps:

% Annotates the reference designators in the design.
< Builds the connectivity database.

% Builds the link between the schematic and the
~ simulator, so that simulation directives inserted in the
* schematic can be accessed by the simulator.

< Transfers control to Digital Simulation Tools.
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Userbuttons A user button is the most basic way in which the ESP design
environment can be extended to fit your particular require-
ments and make your work easier and more convenient.

A user button can be set up to run any system command. You
can set up a user button to run a spreadsheet program, which
you can use to analyze design information. Or, you can
program user buttons to run utility programs, communi-
cations programs, other graphical user interfaces and their
programs—almost any program you like. You can also write
batch files and program user buttons to run them.

The ESP design environment places four user buttons inside
every tool set. Chapter 4 of the ESP Design Environment
User’s Guide explains how to define a user button.
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Configuration
screens

Prefix/Wildcard
entry boxes

List boxes

Source and Destination
entry boxes

Schematic Design Tools 386+ and the ESP design environment
have many configuration screens. Some configuration screens
apply only to a specific tool. These are called local
configuration screens. Other configuration screens—such as
the Configure Schematic Design Tools screens—are global in
nature.

Many configuration screens have a Prefix/Wildcard entry
box. These entry boxes contain a pathname and possibly a
filename with a wildcard to indicate which files to
display in a list box (described below). The asterisk can be
used as a wildcard in a filename. This example lists all
files in the C:\ORCADESP\SDT\LIBRARY path that
have a .LIB extension:

Prefix/Wildcard |C:\ORCADESP\SDT\LIBRARY\*.LIB|

Many configuration screens have list boxes containing lists
of files from which to choose. Be sure you know how to
select a file from a list box and how to use the scroll bars to
scroll the file lists. Files preceded by “.\” are found in the
current design directory. Files not preceded by “.\” are
found in the path given in the Prefix/Wildcard entry box.
When you click the left mouse button on a filename in a list
box, the filename automatically displays in the Source
entry box.

Most local configuration screens have a Source entry box.
Many also have a Destination entry box.

The first time you display a local configuration screen, its
Source and Destination entry boxes contain—where
appropriate—the design name followed by a default
extension. However, you can change this to suit your needs.

If you change the filename extension in the Source entry
box, when you select OK to leave the configuration screen
and save the changes, the extension in the Prefix/Wildcard
entry box also automatically changes to the same extension.
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Mouse techniques

Left and right mouse

xxxii

buttons

To have the ESP design environment configure a Source or
Destination entry box for you, enter a “?” followed by the
file extension. For example, if you enter ?.LIB, the ESP
design environment changes the “?” to the name of the
current design when you select OK to leave the
configuration screen and save the changes.

You can do all your work in Schematic Design Tools 386+
(except typing text and numbers) using the mouse.

You point to an object by moving the pointer until the tip of
the pointer touches the object. Do this by moving the mouse.

You click by pointing to an object and then pressing and
releasing the left mouse button once. When you click on a
button, it becomes highlighted and a menu pops up in the
upper left corner of the screen.

In this guide, the words “click,” “highlight,” and “select”
all mean the same thing. In every case the action you take
is the same: position the pointer, press the left mouse
button, and quickly release it.

You double-click by first pointing to an object and then
clicking the left mouse button twice. Don’t move the mouse
while you double-click.

% Clicking the left mouse button is the same as pressing
the <Enter> key. In this guide, when you are instructed
to “press <Enter>,” you can use either the keyboard or
the mouse, whichever you prefer.

% Clicking the right mouse button is the same as pressing
the <Esc> key. In this guide, when you are instructed to
“press <Esc>,” you can use either the keyboard or the
mouse, whichever you prefer.
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Keyboard
equivalents

“Enter” and “Type”

Many of the explanations and instructions in this book use
the mouse terminology explained on the previous page. If
you prefer to use the keyboard, however, there are
keyboard equivalents to nearly every mouse operation.
Instead of moving the mouse to move the pointer from button
to button, you can:

< Press <Tab> to move from one tool category to the next.

< Press <Space bar> to move from button to button within
a category.

< Press <Shift><Tab> to move the pointer backwards to
the previous category.

< Press <Enter> to select the button the pointer rests on.

% Press <Home> to move the pointer to the first button in
the area nearest the upper-left corner of the screen or,
on configuration screens, to the OK button.

< Press <Esc> to close a menu without selecting any of
the commands or to cancel any changes to a text entry
box.

% Press <End> to move the pointer to the first user button
or, on configuration screens, to the last button in the last
area.

% Press <Page Up> and <Page Down> to pan up and down
on configuration screens.

O
Q.Q

In Draft and Edit Library, press <Ctrl> and an arrow
key to move the pointer five grid units in the direction
of the arrow key, or press <Alt> and an arrow key to
move the pointer to the edge of the window.

The instructions in this guide use the terms “enter” and
“type” to mean two different things. When the instructions
tell you to enter something, you press the appropriate keys
and end by pressing <Enter>. When the instructions tell you
to type something, you press the appropriate keys, but do
not press <Enter>.
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About this guide This guide is organized according to function. The basic
parts of this guide are:

<

Part I: Configuration
Part II: Editors

Part III: Processors

& @

Part IV: Librarians

LR

Part V: Reporters

<>

Part VI: Transfers

Each tool is described in a chapter in the appropriate part
of this guide. For example, to find information about Draft,
look in Part II: Editors.

Conventions  The notation conventions used in this guide are as follows:

BOLD CAPS Used for main menu commands.
Bold Used for other commands.
Courier bold  Used for text you enter.

Italics Used for references to other sections or
chapters of this guide, other guides, or
other publications.

“Prompt” Quotation marks show program prompts.

<B> Brackets <> show a key (or keys) that
you press. For example,

% <Esc> means to press the escape key.

% <Ctrl><5> means to press the
control key, and while holding it
down, press the “S” key.

< <S> <T> (notice the space between
these two characters) means to
press the “S” key and let it go, then
press the “T” key.
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Preface

Boxes

The shadow box shown below shows a program or system
prompt. Any bold type following the prompt shows text
that you enter. For example:

[Abandon edits? Y I
This kind of shadow box shows Hardcopy
a program menu. Destination

File

Entry boxes like the one below
can be empty or contain information you can edit. They
appear on configuration screens.

wildcard |*.* |

NOTE: Notes contain important reminders or hints.

CAUTION: Cautions contain information about preventing
damage to equipment, software, or data.
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PART I: CONFIGURATION

When you install Schematic Design Tools 386+ on your system’s hard disk, it is
configured and ready to run.

Part I explains how to customize Schematic Design Tools 386+ configuration.

Chapter 1: Configure Schematic Tools describes how to modify:

2
o

2
%

*

Driver Options

Printer and Plotter Output Options

Library Options

Worksheet Options

Macro options for both Draft and Edit Library
Hierarchy Options

Color and Pen Plotter Table

Template Table

Key Fieids

Matrix for Check Electrical Rules






CHAPTER 1

Configure Schematic Tools

OrCAD’s ESP design environment has three types of
configuration, all of which customize and save information
used to run OrCAD tools and tool sets.

<

ESP configuration defines driver options, the text
editor, startup design, and monitor display colors.
Although the ESP design environment is already
configured when installed, you can change the
configuration whenever you want to change ESP design
environment parameters.

The ESP Design Environment User’s Guide provides
detailed instructions for customizing the ESP design
environment.

Tool set configuration defines driver, library, work area,
and macro options, plus tool set specific monitor display
colors and display drivers. Tool set configuration

applies to all tools in a tool set and can be accessed from
every button in the tool set except transfers and user
buttons. It has a default configuration when installed
but can also be configured anytime you want to change
the tool set parameters.

The rest of this chapter provides detailed instructions
for customizing the Schematic Design Tools 386+
configuration.
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Minimum
configuration

&

Local configuration determines input and output files
plus special processing options for a particular tool. If a
tool runs several processes, each process can be locally
configured.

Local configuration is set up when the design is created,
with input and output filenames defaulting to the
design name in most cases.

The chapter that describes a tool also provides
instructions for customizing its local configuration.

To use Schematic Design Tools 386+, you must have an IBM
PC or compatible computer with:

KD
%

KD
*»*

<>

An 80386 or 80486 microprocessor

At least two megabytes of free RAM available to
Schematic Design Tools 386+ (four to eight megabytes
are recommended).

A hard disk with seven to ten megabytes of free storage
space.

To find out how much free memory and free disk space your
system has, use the DOS command CHKDSK. See your DOS
manual for more information about this command.
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Display the
Configure
Schematic Design
Tools screen

With the Schematic Design Tools screen displayed, select
any of the editors, processors, librarians, or reporters
buttons. For example, select Draft.

This menu displays at the top of the screen. Select
Configure Schematic Tools.

The Configure Schematic Execute

Design Tools screen displays. |Local configuration

Each area on this screen is Assign Hot Keys

shown in the sections that show Version

follow. Configure Schematic Tools
Help

You can move the pointer
down until it touches the lower edge of the display, and the
display pans down to show more options. When you get to
the bottom, the display only pans up.

If you prefer to use keyboard commands, press

<Page Down> to move the window down part of a screen at
a time, and <Page Up> to go up again. Press <End> to go to
the bottom of the configuration screen, and <Home> to
return to the top again.

In various places within the configuration screen, there are
boxes or windows in which lists (usually of files) display.

Using the scroll buttons to the right of each list box, you can
move these lists up and down.

When you finish making changes, select OK to save your
changes and return to the Schematic Design Tools screen.

If you do not want to save your changes, select Cancel to
return to the Schematic Design Tools screen.
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Driver Options

The Driver Options (figure 1-1) area defines the driver
prefix, display driver, printer driver, and plotter driver.
These are described on the following pages.

Configure Schematic Desisn Tools

—Oriver Options
]

o J[omem |

Oriver Prefix IC: A\ORCADESP\DRV\

Available Displaw Drivers
Colors Adacter Name

Resolution

640 »x 200
640 »x 360 16 EGA Enhanced monitor [A]

648 x 480 16
720 x 348 1 Hercules Monochrome
v
Configured Diselaw Driver [VGRE40.0RV ]
Available Printer Orivers
Mode 1 Resolution

Manufac turer

3

Confipured Printer Driver[ ]

Available Plotter Drivers
Manufacturer & Model
E

Arple 410
Calcome <!n(.l ligent)

Calcome (Nom—Intelligent)
g

OXF (Lntorfm to AutoCad, Generic CRD, ltc b
ated PostScript Letter -Aa.
Emlntcd PostScript Letter size Pcr-tra.n mode

Configured Plotter Driver[ ]

Figure 1-1. Driver Options area of the Configure Schematic
Design Tools screen.



Chapter 1: Configure Schematic Tools

Driver Prefix

Example

The Driver Prefix is the directory path or disk drive where
Schematic Design Tools 386+ finds and loads the display,
printer, and plotter drivers.

The driver prefix is set during the installation process and
does not need to change unless you move drivers to a
different directory or create custom drivers in another
directory.

To define the driver prefix, place the cursor in the Driver
Prefix entry box and enter the pathname of the directory
containing your device drivers.

NOTE: Only the drivers that are recognized by name
appear inthe list box. Custom drivers do not appear and
need to be typed into the entry box.

Once you enter a driver prefix, all of the drivers in that
directory display in the appropriate list box: Available
Display Drivers, Available Printer Drivers, or Available
Plotter Drivers. Each of these list boxes is described in the
sections that follow.

The Driver Prefix is created during the installation process.
If you installed Schematic Design Tools 386+ on your C:
drive, the prefix is:

Driver Prefix |C:\ORCADESP\DRV\ l

This tells Schematic Design Tools 386+ to look for the
drivers in the ORCADESP\DRYV directory on the C: drive.
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Available Display
Drivers

Example

The Available Display Drivers area of the screen is where
you choose which graphics display driver to load.

A list box (figure 1-2) lists the different display drivers
that are available in the directory path specified in the
Driver Prefix entry box.

Available Display Drivers

Resolution Colors Adacter Name
640 x 360 16 EGA Enhanced monitor A
640 % 480 16 IBM PS/2 VGA
720 x 348 1 Hercules
800 x 600 16 VESA Compatibles H
v

Configured Display Dr.i.v-v—

Figure 1-2. Available Display Drivers list box.

Select the driver that is appropriate for your system by
clicking on it. To see other drivers not displayed in the list
box, use the scroll buttons at the right of the list box to scroll
the list of drivers up and down.

Once you select a display driver, its filename displays in
the Configured Display Driver entry box.

You do not have to select a display driver from the
Available Display Drivers list box. Instead, simply click
in the Configured Display Driver entry box and enter the
driver name. However, be sure that the driver is in the
directory displayed in the Driver Prefix entry box.

NOTE: Only the drivers that are recognized by name
appear in the list box. Custom drivers do not appear, and
need to be typed into the entry box.

If you select the EGA Enhanced monitor from the drivers
displayed in figure 1-2, the following displays:

Configured Display Driver |EGA16E.DRV l
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Available Printer
Drivers

Example

The Available Printer Drivers area of the screen is where
you choose which printer driver to load.

A list box (figure 1-3) lists the printer drivers available in
the directory path specified in the Driver Prefix entry box.

Available Printer Drivers

Manufacturer Resolution
AMT ACCEL-500 120 = 120
C. ITOH 15650/68610 136 x 144 m
C. ITOH P310@ 136 % 144
166 % 1686

DataProducts 8012

Epson @ x 72

Epson MX 120 x 216|[v
Configured Printer Driver [EPSONMX.DRV ]

Figure 1-3. Available Printer Drivers list box.

Select the driver for your printer by clicking on it. If you
need to see other drivers not displayed in the window, use
the scroll buttons at the right of the list box to scroll the
list of drivers up and down.

Once you select a printer driver, its filename displays in
the Configured Printer Driver entry box.

You do not have to select a printer driver from the
Available Printer Drivers list box. Instead, simply click in
the Configured Printer Driver entry box and enter the
driver name. However, be sure that the driver is in the
directory displayed in the Driver Prefix entry box.

NOTE: Only the drivers that are recognized by Schematic
Design Tools 386+ appear in the list box. Custom drivers do
not appear, and need to be typed into the Configured Printer
Driver entry box.

If you select the Epson MX printer from the drivers
displayed in figure 1-3, the following displays:

Configured Printer Driver |EPSON.DRV
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Available Plotter
Drivers

Example

The Available Plotter Drivers area of the screen is where
you choose which plotter driver to load.

A list box (figure 1-4) lists the different plotter drivers
that are available in the directory path specified in the
Driver Prefix entry box.

Available Plotter Drivers
Marnufacturer & Model

HP 7476/7660/ 7680/ 7686/ 7686 /etc (HP—GL) €.00098'' /unit> E

HP different units (HP-GL) (1016 units/inch>
HP compatibles (not correct HP-GL emulation)
Roland DXY—-101

Roland DXY-800

Western Grachtec MP2000/FPS5301 v

Configured Plotter Dr-ivcf-

Figure 1-4. Available Plotter Drivers list box.

Select the driver for your plotter by clicking on it. If you
need to see other drivers not displayed in the list box, use
the scroll buttons at the right of the list box to scroll the
list of drivers up and down.

Once you select a plotter driver, its filename displays in
the Configured Plotter Driver entry box.

You do not have to select a plotter driver from the
Available Plotter Drivers list box. Instead you can enter
the name of a driver in the Configured Plotter Driver entry
box by simply typing it and pressing <Enter>.

NOTE: Only the drivers that are recognized by Schematic
Design Tools 386+ appear in the list box. Custom drivers do
not appear and need to be typed into the Configured Plotter
Driver entry box.

If you select the first HP driver from the drivers displayed
in figure 1-4, the following displays:

Configured Plotter Driver |HP.DRV

For additional information about how to plot a file, see
Chapter 28: Plot Schematic.
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Printer/Plotter
Output Options

Unavailable options ——————

On monochrome screens
and in OrCAD manuals,
options that are not
available are shown with a
line through them. On
color monitors, the options
are dimmed.

ONoreritw  (Oo-Patabits
— Qoee (4cee Qeowiraritw (7 betebits
83 89563 QEven—rtarity 8

The Printer/Plotter Output Options area (figure 1-5)
defines the ports to which your printer and plotter are
connected. Select the desired output port for your printer or
plotter or both.

If you select a parallel port (LPT1:, LPT2:, or LPT3:), the
baud rate, parity, data bits, and stop bits options are
dimmed. You do not need to define these communications
parameters for parallel ports.

If you select a serial port (COM1:, COM2:, COM3:, or
COM4:), the baud rate, parity, data bits, and stop bits
options become available. Click on the desired settings for
your printer or plotter or both. These settings are
determined by the needs of your printer or plotter and the
serial port to which it is connected. If necessary, see your
printer or plotter documentation.

NOTE: The BIOS on some computers does not support
COM3 and COM4. If your computer’s BIOS does not support
COMS3 and COM4, you cannot use these ports.

—Printer/Plotter Output Options
Printer Port  @LPTi: QLPT2: OLPT3: Qcomi: Ocoma: Qcoma: Ocoma:
Baud Rate

Plotter Port @LPT1: QuPT2: QreTa: Qcomi: Qoome: Qcoma: QOcoma:

Baud Rate o o
Qe Qe Oeoddraritwy (O7owtabits

Figure 1-5. Printer/Plotter Output Options area of the
Configure Schematic Design Tools screen.

11
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Library Options

12

The Library Options area (figure 1-6) defines the prefix
Schematic Design Tools 386+ uses to find libraries, and the
libraries that load when tools run. It also specifies the
location of the reference library’s name table and symbolic
data table; and the active library size.

Draft and other tools load the libraries listed in the
Configured Libraries list box when they run.

Library Options
r Library MLxIC:\ORC@ES’\SDT\LIWY\-.LIB ]
Available @irsert a Licrary Configured
Libraries ORemove a Library Libraries

D]

[<I«]

Name Table an.tim‘ﬂain memory Sumbolic Data Lo:ationom.&n memory

QOpisk @oisk

Initial memory allocated

Figure 1-6. Library Options area of the Configure Schematic
Design Tools screen.

Draft loads and maintains libraries in the order in which
they are listed in the Configured Libraries list box. This is
important when retrieving parts while creating
schematics. When you ask Draft to get a certain part name,
it searches the libraries in the order they are listed in the
Configured Libraries window and gets the first part it finds
with a matching name.

Duplicate part names can cause problems when you get
parts in Draft. Note that OrCAD-supplied parts libraries
do not have parts with duplicate names in the same

library; however, some libraries, such as the PSPICE.LIB
and SPICE.LIB libraries, do contain parts that have the
same names as parts in the other library. In these cases, the
order in which libraries load can be very important.
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Library Prefix

Example

If you create your own version of an OrCAD-supplied part,
save it in a custom library you create yourself. Then,
configure Schematic Design Tools 386+ to load this library
before any OrCAD libraries by placing it first in the
Configured Libraries window. Using custom libraries also
makes sure your custom parts are not overwritten if OrCAD
updates the original library.

To create a custom library, use Edit Library’s QUIT Write to
File command. For instructions on how to change the order of
the configured libraries list, see Changing the library order
in this chapter.

The Library Prefix is the disk drive or directory path where
Schematic Design Tools 386+ finds and loads libraries.

To define the library prefix, place the cursor in the Library
Prefix entry box and enter the pathname of the directory
containing your libraries and a wildcard with a specific
extension. Once you enter a library prefix, all of the
libraries in that directory display in the Available
Libraries list box.

The example below tells Schematic Design Tools 386+ to
look for libraries with the .LIB extension in the
ORCADESP\SDT\LIBRARY subdirectory on the C: hard
disk.

Library Prefix |C:\ORCADESP\SDT\LIBRARY\*.LIB |

13
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Available Libraries
~ and
Configured Libraries

Inserting a library

Removing a library

The Available Libraries list box displays all of the
libraries available in the directory specified in the
Library Prefix entry box. The Configured Libraries list box
displays all of the libraries configured to load when you
run Draft or other schematic design tool.

To add a library in the Configured Libraries list box, select
the Insert a Library option. The Insert option becomes
highlighted and available for use.

Select the library that you would like to add to the
Configured Libraries list by clicking on it. If you need to see
other libraries that aren’t displayed in the window, use
the scroll buttons at the right of the window to scroll the
list of libraries up and down.

The Configured Libraries window contains a bar. On color
monitors, this bar is green. It shows the position where the
next library will be inserted. To move this bar, point the
cursor where you want it to appear and click the left mouse
button.

Click the Insert button. The selected library is added to the
Configured Libraries list, above the green line.

For information about the order of libraries, see Library
Options. For information about changing the order of
libraries, see Changing the library order.

To remove a library from the Configured Libraries list box,
select the Remove a Library option. The Available
Libraries window becomes dimmed. In addition, the
Remove button becomes active and available for use.

Select the library that you would like to remove from the
Configured Libraries list by clicking on its name. If you need
to see other libraries that aren’t displayed in the window,
use the scroll buttons at the right of the window to scroll
the list of libraries up and down.

Once you select a library, click the Remove button. The

selected library is removed from the Configured Libraries list.
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Changing the library  Draft loads and maintains libraries in the order in which

order  they are listed in the Configured Libraries list box. This is
important when retrieving parts while creating schematics.
When you tell Draft to get a certain part name, it searches
the libraries in the order they are listed in the Configured
Libraries window and gets the first part it finds with a
matching name. If you want to change the order in which your
libraries are listed, follow these steps:

¢ Libraries must be reordered one at a time. Determine
which library you want to move and remove it from the
Configured Libraries list box.

% Select the Insert a Library option. Move the green bar in
the Configured Libraries list until it is positioned
where you want to insert the library.

< Insert the library that you removed earlier. It appears
in the Configured Libraries window just above the green
line.

Name Table Location ~ Schematic Design tive ibrary Heloronce i
and Symbolic Data  Tools 386+ uses two  |[Contains Inio = :
: figured library]

R

Location  types of libraries:
the active library

and the reference m - - Nar&e'table
library. Both of Symbolic data table {§ | | Main memory
these libraries *Mainmemory J}]

contain a name
table and a
symbolic data
table.

The active library contains information about each part on
the schematic.

The reference library contains information about each
configured library. You can configure Schematic Design
Tools 386+ to store it in main memory (which includes
extended memory) or on disk using the options listed under
Name Table Location and Symbolic Data Location. For
information about the reference library, see Reference
library in the next section.

15
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Reference library

The reference library contains information about each
configured library. These are the libraries listed in the
Configured Libraries list box. The reference library contains
a name table and a symbolic data table.

¢ The name table contains a list of all the parts in each
configured library. It can be stored in main memory or on
disk.

% The symbolic data table contains all of the symbol
information for each part in each configured library. It
can be stored in main memory or on disk. If you place the
symbolic data table in main memory, Draft’s GET and
LIBRARY Browse commands run more quickly.

If you have limited main memory, you can configure the
software to keep the symbolic data table on disk.
Depending on the speed of your disk, Draft’s GET and
LIBRARY Browse commands will slow down a little or a
lot, but Draft will redraw the screen as fast as always,
because the information it uses for redraws is in the active
library.

Depending on the performance of your disk drive and the
demands of software that runs in the background, you can
expect the performance impacts shown in table 1-1.

Main
memory| Disk Comments

Name Table Location v This is usually the most efficient
S ; I Table Locati v configuration. Draft's GET and LIBRARY

ymoot lable Location Browse commands work fastest under this

configuration.

Name Table Location v This is slower yet, but is still tolerable. This is
Symbol Table Location v :ggnt::’srty ?ptlon for PCs with limited main
Name Table Location v This is the slowest configuration. It should
Symbol Table Locati v only be used with computers that have

ymool Lable Location minimal memory (4M or less). It is tolerable

‘ for long use only if your hard disk is fast.

Table 1-1. Performance impacts based on the location of the reference library.

16
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Active library

Initial memory
allocated

The active library contains information about each part on
the schematic. It always resides in main memory. Like the
reference library, it has a name table and a symbolic data
table.

< The name table contains a list of the parts found on the
schematic.

< The symbolic data table contains all of the symbol
information for each part on the schematic.

Draft builds this library by copying information from the
other libraries as it loads a schematic or when you get a
new part using Draft's GET command, and discards it when
you exit Draft. Because all of the needed information is in
one library, redraws and panning are very fast.

This is the space allocated for libraries and design files.
The range is 2000K to 31,000K. If your design grows larger
than this initial allocation, additional memory, if
available, is allocated.

17
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Worksheet
Options

18

—HWorkSheet Options

The Worksheet Options area (figure 1-7) defines the
worksheet prefix, the default worksheet file extension, and
default title block information.

Oanst titie block
[Oans1 orid references
DU.. alternate worksheet prefix

Horkeoheet—Prefire[ ]
Default worksheet file .xi.nsxan
Sheet size
Document rumber ]
Revision ]
Title ]
Orpanization name ]

Organization address

Figure 1-7. Worksheet Options area of the Configure
Schematic Design Tools screen.

Select any combination of the following options:

O ANSI title block

Causes Schematic Design Tools 386+ to use the ANSI
Standard Y14.1-1980 title block on worksheets, instead
of the default.

The default title block is shown below.

Title

Demonstration Worksheet

ize ument Number
A 191-0005 A

Bate Mag 24, 1991Sheet 1 _of
Figure 1-8. Sample OrCAD title block.

The alternative, an ANSI Standard title block, is shown
in figure 1-9. ANSI title blocks are larger than the
default OrCAD title blocks. On an A-size drawing, they
take up a large amount of the drawing area.

A\ NOTE: You may use extended ASCII characters in any of
the Worksheet Options entry boxes except Sheet Size.
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Demonstration Worksheet

May 24, 1991

SIZE |[FSCM NO NO REV
a 191-2005 A
SCALE SHEET 1 OF

Figure 1-9. ANSI title block for sheet sizes A through C.

The ANGSI title blocks for sheet sizes A, B, and C are
different from ANSI title blocks for sheet sizes D and E.
See the ANSI Y14.1-1980 specification for more

information.

0O ANSI grid references

Causes Schematic Design Tools 386+ to use ANSI

Standard Y14.1-1980 grid references on worksheets.
Table 1-2 shows both ANSI and common grid references.

ANSI References Common References
Sheet X Grid Y Grid X Grid Y Grid
Size Range Range Range Range
A N/A N/A 1..8 A..D
B N/A N/A 1..8 A..D
C 1..4 A..D 1..8 A..D
D 1..8 A..D 1..8 A..D
E 1..8 A..H 1..8 A..D

Table 1-2. X and Y grid references. N/A indicates that the
value is not applicable because the sheet size does not have

grid references per ANSI Y14.1-1980.

19
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0O Use alternate worksheet prefix

Do not select this option if you are using the ESP design
environment. The ESP design environment manages all
paths and prefixes for you. This option is provided for
compatibility with older versions of OrCAD software.
When you select this option, the Worksheet Prefix entry
box becomes available:

Worksheet Prefix L I

The Worksheet Prefix is the disk drive and directory
path where Draft finds worksheet files containing your
schematic designs.

If you make an entry that falls into any of the
categories listed below, Draft looks for the worksheet
in the location specified in the Worksheet entry box:

< Drive name. For example, A:, B:, C;, or D-.

% Drive name followed by a backslash (\). For
example, A:\, B:\, C:\, or D:\.

< A backslash (\).

# A pathname that begins with any of the categories
listed above.

If you add a directory path that doesn’t begin like one
of the examples outlined above, Draft treats the
directory path as a subdirectory in the current design.

Examples

Use this prefix to find files on the A: floppy disk:

Worksheet Prefix lA: j

Use this prefix to find files in the \ORCAD\DESIGN5
subdirectory on the C: hard disk:

Worksheet Prefix |C:\ORCAD\DESIGN5\ ]

Use this prefix to find files in the subdirectory called
SHEET in the current design directory:

Worksheet Prefix |SHEET\ I
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Default worksheet file
extension

Sheet size

Document number

Revision

Title

Organization name

Organization address

If you enter a filename that doesn’t end with a filename
extension or a period in response to one of Draft’s prompts,
Draft appends the extension specified in Default
worksheet file extension to the name. For example, if you
enter “SHEET” while in Draft, Draft appends the extension
specified in Default worksheet file extension.

If you enter a filename that ends with an extension or ends
with a period (.), this field is ignored. For example, if you
enter “SHEET.” or “SHEET.EXT” while in Draft, Draft
does not append an extension.

NOTE: The information entered in the remaining fields is
used as the default information on a schematic worksheet.
For this information to appear on a worksheet, it must be

entered before the worksheet is created.

Once a worksheet is created, any changes made here are not
reflected on an existing worksheet. To change sheet size, use
Draft’s SET command. To change the worksheet’s title
block information, use Draft’s EDIT command.

This field must be set to A, B, C, D, or E (American), or to
A4, A3, A2, A1, or A0 (International Standards Organiza-
tion). You specify sheet dimensions on the Template Table.

The document number may contain up to 36 characters.
The revision code may contain up to three chéracters.
The title may contain up to 44 characters.

The organization name may contain up to 44 characters.

Each organization address line may contain up to 44
characters.
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Macro Options A macro is a series of commands that runs automatically at the
touch of a single key or key combination. You can construct
macros and store them in a file for later use with Draft or Edit
Library.

Macro Options (figure 1-10) defines the macro buffer size,
the macro file (a file that can contain many macros), and
the name of an initial macro (a macro within the macro
file) that runs each time you run Draft or Edit Library.

[—Macro Options
Macro Buffer sln

Oraft Macro File [C:\ORCAD\TEMPLATE\MACRO1.MAC ]
Draft Initial Macro|Fi

Edit Library Macro File[ ]

w C ]

Figure 1-10. Macro Options area of the Configure Schematic
Design Tools screen.

With macros you can dramatically reduce the number of
keystrokes required to perform complex or repetitive
actions. Macro files can contain many macros. Macro file
size is limited by the size of the macro buffer (defined in
the Macro Buffer Size entry field, described below).

To help you use macros right away, the Schematic Design
Tools 386+ master disks contain two OrCAD-supplied
macro files, MACRO1.MAC and MACRO2.MAC. These
macro files are a useful starter set for Draft. Note that they
are not designed for Edit Library. MACRO1.MAC and
MACRO2.MAC reside in the TEMPLATE directory. They
are copied to each new design you create.

Macro Buffer Size  The macro buffer is the storage location for macros read in
from a file or created but not written to a file. The amount of
memory allocated to the macro buffer is entered in the
Macro Buffer Size entry box. The minimum memory size for
the macro buffer is 8192 bytes; the maximum is 65,535 bytes.

Example  In the example below, the macro buffer is set at its
minimum size.

Macro Buffer Size |[8192
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Draft Macro File
and Edit Library
Macro File

Example

Draft Initial Macro and
Edit Library Initial
Macro

Examples

The macro file is the path and filename of the macro file to
load automatically whenever you run Draft or Edit
Library.

To define a macro file, enter the path and filename of the
macro file in the Draft Macro File or Edit Library Macro
File entry box. If the macro file is not in the design
directory, you must specify a full pathname to the macro
file. After you create and save your own macro files, its
name can be entered here for automatic loading.

The example below tells Draft to look for the macro file
named MACRO1.MAC on the C: hard disk in the
\ORCAD\TEMPLATE directory.

Draft Macro File IC:\ORCAD\TEMPLATE\MACROl.MACI

The initial macro is a keystroke that Draft or Edit Library
issues automatically whenever you run the respective
program. This keystroke should be one defined to run a
particular macro. For the initial macro to work, a filename
(containing the desired macro definition) must be defined in
the Macro File entry box.

If a filename is not entered in the Macro File entry box, the
Initial Macro entry box is dim.

The example below tells Draft to execute the macro
assigned to function key <F1> automatically whenever you
run Draft. To enter <F1>, type <F> and then <1>.

Draft Initial Macro [Fl l

If the macro you want for the initial macro runs when you
press the keys <Ctrl> and <A> simultaneously, represent
the <Ctrl> key with the caret character (), which you
type by pressing <Shift> <6>. Enter the characters <>

<A> in the Draft Initial Macro entry box:

Draft Initial Macro I"A ]

For more information, see the MACRO command description
in Chapter 2: Draft.
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Hierarchy Buffer Size
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Example

Hierarchy Options (figure 1-11) defines the size of the
hierarchy buffer.

Hierarchy Options
I:.."m Buffer Size

Figure 1-11. Hierarchy Options area of the Configure
Schematic Design Tools screen.

All hierarchical sheet and pathnames are stored in the
hierarchy buffer. The amount of memory allocated to the
hierarchy buffer is entered in the Hierarchy Buffer Size
entry box.

The minimum memory size is 1024 bytes, which allows you
to create a hierarchical depth of about 75 to 100 worksheets
(depending on sheet and pathname character lengths).

You can increase the size of the hierarchy buffer to 65,535
bytes, large enough for a hierarchical depth of over 200
worksheets.

The hierarchy buffer is set at its minimum size.

Hierarchy Buffer Size |1024
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Color and Pen
Plotter Table

The Color and Pen Plotter Table (figure 1-12) selects the
screen display and plotter pen colors for library parts, pin
numbers and names, wires, buses, junctions, connectors, and
other objects in the worksheet. The objects are listed in the

left column of the table.

—Color and Pen Plotter Table

Pover cbtect  OOOOBOVOOOOOOO0 Pen [L]H1sth
Pover Tet  OOQQOOOOBOOOOOV0 Pen [L]ussth

Hoite Tt OOQOBOOOOOOOOOVQ Pen w1 dth
Label OOV Pen [ Hidth
Comment Text  OOOOOOOOOBOOOVVQ Pen [u1ath
Dashed Line  OOQOOOQOOBOOOOVQ Pen [usath

Command Promet  OQOOOIOOOOOOOOOD Fen [ ]Hssth
Grid Dots OAOOOOSOOOOOVOQ Pen [ Hsdith
Trace oiect  QOOOBOOOOVIIVOQ Per 5] ittt

stimutus onsect QQOOOBOOOOOOVVVQ Per (53] wectie
Error omiect  QOOOQ0OOOOOOBOQ Pen [55]wewtr|
No Connect obv.  QOBAVOOOVOOOOOQ0 Pen [L]Hssth
Lawout object  OBOOOOOOOOOOOOO0 Pen B3] Hiuetr

e e O OOOOOOBIOTOD rem i Co

Part Bods OOOOBOOOOOOOOO00 Pen [[idth [
Fin Mrser QOBO0OOOOOOOOOOQ Pen [ wisth [or
Pin Name SOOOOOBOOOOOOOO0 Pen [Hiath [
Part Reterence  OOQOOOOBOOOOOO0 Fen [lwsatn
Part vaie " OOOOO00O®OOOOOO0 Pen [wiutn[:

5 Pt Feia ] QO0OOOOBOOOOOO0 Pen [ JHscth 3
et Fieia ] OOOOO0OOB®OOOOOO0 Pen [LjHidtn
e Part Fie1a ] OQOOOOQO®OOOOO0 Pen [EJHidth
S part Fie1a ] QOOOOOOOBOO00000 Pen [Llutdth
B part Fie1a ] OOOQOOOOBOOOOO00 Fen [LlMidth
i part Fieia ] OOQOOOOO®OOOOOO0 Fen [FHiutn [
Pt Fie1a ] OOQQOOOBOOOOOOQ Pen [LHidth
Fosuie vatee 1 OO0QO0OOB®OOOOODQ Pen w1tk
Wire SOOOOBOOOOVOVOVR Pen [ lussth [
B OBOOA0OOOOOOOVOQ Pen [L]H1 stk [
dunetion SOBOOOOOOOOOO0O0D Fen [L]w1dth

et Bo  OOQBOOOOOOOOOOVO Pen [L]usdth [
et N OOOOOOOOOOOOOBOQ Pen [Llusdth
Sheet Nat SOOI OOBOOCO0 Pen [ Hsath
moite Port  QOOOOOOOBOOOOOQ0 Pen [Lusath

Titie Block  QQQOBOOOOOOOOOVO ren [L]Hssth

Titie et OQOO00OOBOOOOVQ Fen []wiatn

Test vector 0. QOQOOBOOOOOOO000 Fen Bo]mewe

.010

.01

HH EEHETERTERERERERRERRSRRRRE
G0 e e e e ey

Figure 1-12. Color and Pen Plotter Table area of the Configure

Schematic Design Tools screen.
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Color

Pen

Examples

A

To change an item'’s color, simply select the desired color.

To select a pen, enter its number in the Pen entry box for the
desired object. Valid entries are:

1-16  Valid pen numbers.
0 Causes the plotter to pause so you can change pens.

99 Causes the plotter to not plot the object and the
Width and Speed entry boxes to become dimmed.

Here are some examples showing how to use the Pen entry
box to suppress plotting the title block’s lines, text, or both.

Suppressing title block lines

To suppress title block lines and leave title block text on the
worksheet, enter 99 in the Pen entry box to the right of Title
Block.

When you open a worksheet in Draft, the title block lines
still display. However, they do not appear on the plot, or on
Plot Schematic output sent to a printer, as shown in the
figure below.

OxCAD

Title
Demonstration Worksheet

Size Document Number REV
A 191-0005 A
Date: May 24, 1991 Sheet 1 of 1

Figure 1-13. Plot of a title block with lines suppressed.

NOTE: This also turns off the border around the drawing
area. '
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Width

Suppressing title block text

To suppress title block text and leave title block lines on the
worksheet, enter 99 in the Pen entry box to the right of Title
Text.

When you open a worksheet in Draft, the title block text
still displays. However, it does not appear on the plot, as
shown in the figure below.

Figure 1-14. Plot of a title block with text suppressed.

Suppressing title block lines and text
There are two ways to suppress title block lines and text:

& Set both the title block and title text to a pen of 99.
Using this method, the title block and its text display
on the screen, but do not appear on a plot.

< Use Draft’s SET Title Block No command. If you use
this method, the title block and its text do not display
on the screen or appear on a print or a plot.

» Helpful hint . . .

If you are plotting on paper pre-printed with your title
block, suppress the title block and its text as described
above. Use Draft's PLACE command to place text in the
correct position so that when you plot your schematic, the
text prints in the correct place in the pre-printed title block.

Pen width is the actual width of the pen the plotter uses to
draw an object. Plot Schematic uses this value to calculate
the number of pen strokes needed to create an object. The
value is expressed in inches (0.010 is %00 of an inch).
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Speed

1st through 7th
Part Field
and Module Value

Enter the pen’s velocity in the Speed entry box for the
desired object. See your plotter manual to correctly set the
speed. The value is expressed in units, a measurement
determined arbitrarily by the plotter manufacturer.

Entering DEF in the Speed entry box tells Plot Schematic to
use to your plotter’s default speed. Plot Schematic makes no
change to the pen speed.

The names used to label the 1st Part Field through the 7th
Part Field and Module Value can be changed. Look at the
Color and Pen Plotter Table, and notice that the names 1st
Part Field through 7th Part Field and Module Value are
contained in entry boxes. To change any of these names,
simply click inside the entry box and edit the name. The
new name appears in Draft when you use the EDIT Part
Name command.

Look at the Template Table on the Configure Schematic
Design Tools screen and notice that it also contains the 1st
Part Field through 7th Part Field and Module Value entry
fields. If you change these headings in the Color and Pen
Plotter Table, they are also changed in the Template
Table. ‘
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Template Table

The Template Table (figure 1-15) contains the global settings
for the size (in inches or millimeters) of various parameters in
schematics. This includes worksheet dimensions, text size,
border size, pin-to-pin spacing, and so on.

Draft has five sheet sizes built in: A through E (US) or A4
through A0 (International Standards Organization). Using
the Template Table, you can tailor the dimensions and many
characteristics of each to match your requirements.

The maximum worksheet dimensions are 65 inches by 65
inches, including the border. Object scaling is controlled by
the Pin to Pin values.

To change one of the values, simply click inside the
appropriate entry box and edit the value.

—Temclate Table

l Read | r Write |
Filename [ ]

Units @1ncres QHillimeters :

A B c D E
Horizontal 720 ] [15.20@ 2e.290 [Bar=ee [F2zee ]
Vertical Fozeo ] Bwwe | [.200 | [o.200 ] [o.2e0 |
Pin—to—Pin 10K [tee_ ] [ee ] [1ee ] [(1ee
Clobal text size [ 06 =) . 268 L0650 . 260
Pin Number e . 260 060 260 060
Pin Name [Los2 [ese__ | [[o= [ee2___ | [[eee |
Part Reference [[oce [fese | - 268 -z [eee___ |
Part Value L0960 [ese | [ese__ | [oe =
[fst Part Fieid J[[o60 [ese___ | [[@se == =
[Brd_Part Field ) [ese ] [ese___] [ee0 ==
BOrd Part Field ][.060 [ece__ | [ese__ | [[ese___ ] [@e@ |
[ath _Part Fieid ][00 [ece ] [[ese [ese ] [ese
[Eth Part Fie1d J[eeo ] [@ee ] [[eee [ese___ ] [ese___ ]
Eth Part Fleld |[.oee | [(eee ] [(@ee ] [[eee ] [@ee ]
[ih_Part Fleid |[oee__ | [eee__ | [eee__ | [eee__ ] [eee__ ]
[Module Value [eee ] [[eeo = | [ose . 060 )
Power Text [ece ] [[eco =] =] [eco ]
Shaet Name - 960 . 060 . 062 - 260 . 260 ]
Sheet Net [ece__ ] [eee__ ] [[eee == |
Module Text [ece__ ] [eee__ ] [ese___ | [ese___] [ese___]
Label [ese ] [eso [eee__ 1 [ [eeo ]
Commant Text [ese__ ] [eee___ ] [ ] & [ece___ |
Title Block [ece ] [(ece = . . 260
Border Text [ese | [[oso - 06 = . 060
X Border Width [ 100 L 10K L 10X . 100 . 100
Y Border Width [ 10K L 10K 10K . 100 . 100
Plot X Offset 0% . O L 0% - O N
Plot Y Offset . 00X = -+ 00 . 00X L0008
Roll Form Size [ 00 [eee ] [[o= + O . 000
Spacing Ratio 1.333 1.333 s ] 3 ] 3=

Figure 1-15. Template Table area of the Configure Schematic
Design Tools screen.
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Filename

Units

Horizontal

Vertical

About worksheet size

You can create your own template table files using the Read
and Write buttons in the Template Table area of the
Configure Schematic Tools screen. To save a template table,
enter a path and filename in the Filename entry box and
then select Write. To load a template table, enter a path
and filename and select Read. The template table reads in
the new values and over-writes the present values.

Draft has five worksheet sizes built in: A through E (US) or
A4 through A0 (International Standards Organization).
Using the Template Table, you can tailor the dimensions
and many characteristics of each to match your
requirements.

Select either the Inches or Millimeters option to choose the
unit of measure. If you select Inches, all measurements are
shown in inches. Note also that the headings above each
column are A, B, C, D, and E.

If you select Millimeters, all measurements are shown in
millimeters. Note also that the headings above each
column are A4, A3, A2, Al, and AO.

CAUTION: If you change from inches to millimeters or vice
versa, all custom settings you may have made are lost, and
the default settings for each item are restored.

Width (horizontal dimension) of the schematic work-sheet
working area. The maximum width allowed for a
schematic worksheet is 65 inches. '

Height (vertical dimension) of the schematic worksheet
working area. The maximum height allowed for a
schematic worksheet is 65 inches.

The border, if there is to be one, is drawn inside the
rectangle defined by the Horizontal and Vertical
dimensions.
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Tables 1-3 and 1-4 list the sizes of ANSI (A-E) and ISO
(A4-A0) sheet sizes and drawing areas within the
specified borders. Unfortunately, most, if not all, PC-
compatible printers and plotters are unable to print as close
to the edge of the page as specified in the ANSI and ISO
standards.

Tables 1-5 and 1-6 list the reduced dimensions that will
work with most printers and plotters. It is possible that
your printer or plotter can print closer to the edge of the
paper than allowed by these values. Hence, you may wish
to adjust the sizes in the Horizontal and Vertical entry
boxes.

NOTE: The maximum worksheet dimensions are 65 inches
by 65 inches, including the border. Plot Schematic will only
print schematics up to 32 inches by 32 inches in size. Plot
Schematic scales anything larger to fit in these dimensions.

Sheet Outside Border Inside Border
Size | Horizontal Vertical Horizontal Vertical
A 11.0 85 10.5 7.7
B 17.0 11.0 15.7 102
C 20 17.0 210 155
D 34.0 220 320 210
E 440 340 430 320

Table 1-3. ANSI horizontal and vertical dimensions of worksheets
in inches.
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Sheet Outside Border Inside Border
Size | Horizontal Vertical Horizontal Vertical
A4 297 210 276.8 187.9
A3 420 297 388.6 266.7
A2 594 420 563.8 388.6
Al 841 594 800.1 553.7
A0 1189 841 11379 789.9
Table 1-4. ISO horizontal and vertical dimensions of worksheets in
millimeters.
Sheet Outside Border Inside Border
Size Horizontal Vertical Horizontal Vertical
A 9.7 72 9.5 7.0
B 15.2 9.7 15.0 9.5
C 202 152 200 15.0
D 322 202 320 20.0
E 422 322 420 320

Table 1-5. OrCAD default horizontal and vertical dimensions of
worksheets in inches.

Sheet Outside Border Inside Border
Size Horizontal Vertical Horizontal Vertical
A 2464 1829 241.3 177.8
B 386.1 2464 381 2413
C 513.1 386.1 508 381
D 8179 513.1 812.8 508
E 1071.9 817.9 1066.8 8128

Table 1-6. OrCAD horizontal and vertical dimensions of

worksheets in millimeters.
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Pin-to-Pin

Global text size

Pin Number

Pin Name

Part Reference

Part Value

1st through 7th
Part Field
and Module Value

Determines the minimum distance between two pins on a
part and also controls template size (as defined in ANSI
and object scaling. The default value (0.1 inch) is a half-
size template; a full-size template (based on the ANSI
standard) results when the pin-to-pin spacing is set to 0.2
inch. It also changes the distance between grid dots.

Height of all text in a schematic. You can use the Global
text size field to globally change the text height for all
text fields and then change any single field if you wish.

This value is not saved when you select OK or when you
write the template table to a file. When you read in a new
template table, the Global text size is set to the value
entered in the Pin number field.

Height of a part’s pin numbers. Because pin numbers appear
between pins, do not make the pin number size greater than
the pin-to-pin spacing.

Height of a part’s Pin Name characters.
Height of a part’s Part Reference characters. -
Height of a part’s Part Value characters.

Height of the characters used to show the information
contained in the part fields.

Notice that the names 1st Part Field through 7th Part
Field and Module Value are contained in entry boxes,
indicating that you can change these names—just like in
the Color and Pen Table Plotter Table.

To change a name, simply click inside the box and edit the
name. The new name appears in Draft when using the EDIT
Part Name command.
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Powgr Text
Sheet Name
Sheet Net
Module Text
Label
Comment Text
Title Block

Border Text

X Border Width
and Y Border Width

The Color and Pen Plotter Table on the Configure Schematic
Design Tools screen also lists the 1st Part Field through 7th
Part Field and Module Value entry fields. Changing these
headings in the Template Table also changes them in the
Color and Pen Plotter Table.

Height of power object characters.
Height of sheet name characters.
Height of sheet net name characters.
Height of module port name characters.
Height of label characters.

Height of comment text characters.
Height of title block characters.

Height of the characters used to show text in the border.
For readable results, do not make border text larger than
the border width.

Width of the border around the worksheet. Draft draws
the border inside the rectangle defined by the horizontal
(X Border Width) and vertical (Y Border Width)
dimensions. Grid references are shown inside the border.
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Plot X Offset

A

Plot Y Offset

A

Roll Form Size

Spacing Ratio

Moves the origin horizontally. Plot Schematic uses the
lower left corner of a sheet as its origin point when plotting.
Some plotters (such as Hewlett-Packard C, D, and E size

_ plotters) place the origin in the page’s center, which results

in the worksheet not plotting properly: the lower left
corner of the worksheet is plotted in the center of the page.
Use this entry box to compensate for this. The correct X
offset can be calculated as shown below:

Plot X Offset = - -21- page width

NOTE: This is a negative number.

Moves the origin vertically. Use it to compensate for
plotters that do not use the lower left corner as the origin
point. The correct Y offset can be calculated as shown below:

Plot Y Offset = -% page height

NOTE: This is a negative number.

Amount of paper to unroll from the spool when done
plotting.

Determines the relationship between a character’s vertical
height and horizontal distance between the start of one
character and the start of the next character:

Pin-to-pin spacing » 0.08
Height (H) +0.10

Spacing Ratio =

This is not the same as the character’s aspect ratio, which
is the relationship between a character’s vertical height
and its horizontal width.

. Height (H)
Aspect Ratio =—prm W)
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Default settings

You can change the
spacing ratio to fine-
tune the appearance
of plots when Pin-to-
Pin spacing changes.
For example, if Pin- Aspect Ratio  Spacing Ratio
to-Pin spacing is set

—T—

A 1AB

—Y— —S —i

—_—

to 0.2 inch (a full-

size template), and text height set to 0.156 inch, the
spacing ratio is 1.026. This gives a spacing ratio of 1.026
inch.

0.2%0.08 = 1.026

Spacing Ratio = 0.156%0.10

Draft’s default is a half-size template (with pin-to-pin
spacing at 0.1 inch), all text sizes of 0.060 inch, and a
spacing ratio of 1.333.

0.1*0.08 = 1.333

Spacing Ratio = ~0.06 *0.10



Chapter 1: Configure Schematic Tools

Key Fields

To understand key fields and how to use them, you need to
understand part fields.

Associated with every library part
are ten part fields. A part field is a Reference

lot for holding text or dat Part Value
slot for holding text or data 1st Part Field
associated with that part. These 2nd Part Field
fields can be accessed and edited 3rd Part Field

ft t is placed i desi 4th Part Field
after a part is placed in a design. Sth Part Field

. 6th Part Field

Two part fields are reserved for 2th Part Field
particular types of data: Module Value

< The Reference field is reserved
for holding reference designator
values, such as “U1A” or “Q1.”

The ten part fields.

% The Part Value field is reserved for holding part
names, such as “74LS04” or values relevant for the part,
such as Ohm (Q) values for resistors.

To be processed correctly by Schematic Design Tools 386+,
every part (including parts not supplied by OrCAD) must
have data in the Reference field and in the Part Value
field. The only exceptions to this rule are objects whose only
pin is of type POWER (ground symbols, for example).

The other eight fields are named 1st Part Field through
7th Part Field and Module Value.

NOTE: You can change the names used to identify 1st Part
Field through 7th Part Field and Module Value. See the
sections in this chapter about the Color and Pen Plotter
Table and the Template Table for instructions on how to do
this.

You can store any useful information in the eight part
fields: tolerance, vendor name, part number, and so on. " The
last part field is configured for the Module Value. Each
field can be up to 127 characters long. You can edit the
contents of these fields and make them visible or invisible
on the schematic using Draft’s EDIT command. You can also
use the Select Field View processor to make a part field
visible or invisible for all parts in a design.
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To perform special processing, the tools that affect or use
part field values can combine and compare the information
in these part fields. For example, the way Annotate
Schematic designates parts for grouping in component
packages can be changed, or Create Bill of Materials can
list parts grouped by tolerance and value, rather than by
value alone.

To tell the tools which fields you want to combine and
compare, key fields are used (figure 1-16). A key field lists
the part fields to combine and compare. Key fields are
specific to a particular tool. Schematic Design Tools 386+
has sixteen key fields: Annotate Schematic uses one key
field, Create Netlist uses two, Create Bill of Materials uses
two, Update Field Contents uses nine, and Extract Source
from Schematic uses two.

Kew Fields
Anrotate Schematic
Part Value Combine [

Uedate Field Contents
Combire for Value

Combine for Field 1
Combine for Field 2
Combine for Field 3
Combine for Field 4
Combine for Field B
Combirne for Field 6
Combine for Field 7
Combine for Field 8

Uy U

Create Netlist
Part Value Combire [

Module Value Combire |

Create Bill of Materials
Part Value Combire [

Include File Combine [
Extract Source from Schematic

PLD Part Combire

PLD Twre Combine

_J_I . _JJ _J_‘_

Figure 1-16. Key Fields area of the Configure Schematic
Design Tools screen.
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Key fields can contain:

<

<

The character R to represent the value found in the
Reference field.

The character V to represent the value found in the
Part Value field.

The numerals 1 through 8 for the values found in Part
Fields 1 through 7 and Module Value. Note that the
Module Value field is also known as Part Field 8.

Any combination of text (including blank spaces,
commas, and other punctuation). Note that you cannot
include V and R in a text string, as those are the
characters used to represent the values found in the
Reference and Part Value fields. You can, however, use
vand rin a text string.

The total length of a key field combination should not
exceed 127 characters. For example, if V 1 is in your key
field, the total length of the data stored in the Part Value
field, plus the data in the 1st Part Field, plus the space
character between them cannot be longer than 127
characters.

Now you know how to specify values in the key fields. The
next sections explain the different types of key fields, what
they do, and how to use them.
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Annotate Schematic
Part Value Combine

Example

When you run Annotate Schematic on a schematic design, it
puts a reference designator value in the Reference field of
each part.

Some parts come in packages containing more than one part.
For example, the 7439 package contains four two-input
NAND buffers. When annotating schematics with parts that
come in packages containing multiple parts,- Annotate
Schematic groups parts with the same value in their Part
Value fields in the same package (until the package is full).
Annotate Schematic creates reference designator values
naming first the packages the parts come in and then the
occurrence of the part within the package.

Suppose a design contains six parts with values of “74LS08”
in their Part Value fields, and the part library specifies
these parts are bundled four per package.

' This part was

placed on the

worksheet first,

so Annotate | —

Schematic 2 s
designates it as

the first part (A)

in the first

package (1). 9
@_L

Figure 1-17. How Annotate Schematic normally assigns
reference designators.

U1: Four parts per
package

U2: Four parts per
package, but only
two have been
placed into the
design so far.

WW

When you run Annotate Schematic on this design, it assigns
reference designators (such as U1A, U1B, U1C, U1D, U2A
and U2B) to these parts (figure 1-17). U1 names one package
and U2 names a second; the letters A-D name the particular
parts within each package.
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Reference designators are assigned to parts in the order in
which you placed them on the worksheet. In this example,
the first 74LS08 placed in the worksheet is numbered U1A
and the last one placed U2B.

Suppose for physical layout reasons you want to partition
the circuit to group these six parts differently. You want
three of them in one package, and three in another. This is
where Annotate Schematic’s key field comes in handy.

First designate which portion of the circuit each part is to be
grouped in. Assign the value “MOD_1” or “MOD_2" to the
1st Part Field of every part in the design using Draft’s EDIT
Part command (figure 1-18). If your worksheet is crowded,
hide the information from view by making the field
invisible. For more information, see Chapter 13: Select Field
View.

uiAa Ul
This information 2 S
was placed in the
1st Part Field 4_S08 4_S08
using the — MOD_1 MoD_2
EDIT Part command. u
iz}
10 131
4_S08 4_S08
MOD__1 MOD_2
UzAa uz8
—1 —4]
3 e
4_S08 4_S08
MOD_1 MOD_2

Figure 1-18. Parts with “MOD_1” and “MOD_2" values assigned
to 1st Part Field.

Next, configure the key field for Annotate Schematic so

that it carries out this scheme in the way it assigns reference
designators. In the Key Field area of the Configure Schematic
Design Tools screen, enter the characters V 1 into the Annotate
Part Value Combine edit field. For example:

Annotate Part Value Combine W 1 ' I

41



Schematic Design Tools 386+ Reference Guide

42

From now on, when Annotate Schematic assigns reference
designators to parts in a design, it will not group parts (that
come several per package) in the same package unless they
have the same Part Value and the same value in Part Field 1.

So, if on three of the 74LS08s you place the value “MOD_1”
in Part Field 1, and on the other three 74L.S08s you placed
the value “MOD_2” in Part Field 1, Annotate Schematic
assigns each set of three its own package. The reference
designators for one set would be something like U1A, U1B
and U1C, and the reference designators for the other set
would be something like U2A, U2B, and U2C.

Package 1 Package 2
uina uz2Aa
—1 —1]
—2] —2
74LS08 74Ls08
MOD__1 MOD_2
iB (87==]
—4 —4]
6 6
—5 —5
4L.S08 4L.S08
MOD_1 MOD_2
Uic Uu2¢
9 9
8 10 8
10
T
74LS08 274L.S08
MOD__1 MOD_2

Figure 1-19. Annotate Schematic assigned reference designa-
tors based on Part Value (74LS08) and 1st Part Field data.
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Update Field Contents

Combine for Value and
Combine for Fields 1
through 7 and Module
Value

To understand how these key fields work, you must
understand how Update Field Contents works.

Update Field Contents is a search and replace tool. It looks
for certain text in a selected part field. When it finds a
match, it places new data in a selected part field.

< You define the part fields to match in the Key Fields
area on the Configure Schematic Design Tools screen.

% You select the part field to update on the configuration
screen for Update Field Contents.

< You create an update file to specify the text to match
the part fields and the text to replace. The update file
consists of pairs of strings. Each string in the update file
is enclosed by single quotation marks, like this:

'74LS04" ‘14 pin Inverter Package'
'74LS138" '16 pin Inverter Package'

The first part of each pair is the text to match with the
part field specified in the Key Fields area of the
Configure Schematic Design Tools screen. The second
part of each pair is the data to be placed in the part
field specified on the configuration screen for Update
Field Contents.

For details about the format of the update file, see
Chapter 14: Update Field Contents.

To specify the part field to match, you make an entry in the
Combine for Value entry box (to update the Part Value
field) or one of the Combine for Field entry boxes (to update
a Part Value field). This entry can be an “R” (for reference),
a “V” (for part value), a digit 1-8 (for 1st through 7th part
field and module value, respectively), or a combination of
these characters.

Update Field Contents determines which part field is
selected on its configuration screen and looks at the entry for
that part field here.
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Example

For example, if the field to be updated—as selected on the
configuration screen for Update Field Contents—is Part
Field 2, Update Field Contents looks in the Combine for
Field 2 entry box to determine which part fields should
match with the text in the update file. Remember, an
update file consists of pairs of text string. The first item in a
pair is the text to match.

You can match on more than one field by making a
combination entry. For example, enter V 1 to match the
Part Value field and Part Field 1 with the text in the
update file.

For each part in the design, Update Field Contents builds a
text string from the value found in the part’s Part Value
field, a blank space, and the value found in the part’s 1st
Part Field.

Assume that the Combine for Field 2 entry box contains v 1,
as described above.

If a part has a value of “74LS04” in its Part Value field,
and a value of “14DIP300” in its 1st Part Field, Update
Field Contents builds the string:

74LS04 14DIP300

Then, Update Field Contents compares this match string to
the first text string of each pair of text strings it finds in the
update file.

For this example, the first item in each pair of text strings
should contain two items to match, as shown here:

'74LS04 14DIP300' '14 pin Inverter Package'

Update Field Contents puts the text “14 pin Inverter
Package” into the 2nd Part Field of a part whose Part
Value field reads “74LS04” and whose 1st Part Field reads
“14DIP300.”
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Points to remember

When defining part fields to match, keep these points in
mind:

@

<

Only one field can be updated at a time—the one
selected on the local configuration screen for Update
Field Contents. Each field can have its own separate
search criteria, so there are nine key fields for Update
Field Contents on the Configure Schematic Design Tools
screen.

The Reference field is protected and cannot be updated
with Update Field Contents. If you wish to change the
Reference field, use the EDIT Reference command in
Draft.

For more information on Update Field Contents, see
Chapter 14: Update Field Contents.
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Create Netlist
Part Value Combine

Create Netlist
Module Value Combine

46

Configuring this key field tells Create Netlist and Create
Hierarchical Netlist to read the Part Value (or combin-
ation of values) in the Netlist Part Value field for each
part in the design and use this as the Part Value for each
part in the netlist. Generally, you should set this field to
“V” or empty.

What value, if any, you should substitute for the Part
Value depends on the netlist format you want to produce.
Different applications require netlists with different types
of values in the netlist’s Part Value position.

Enter the number 8 in this entry box to indicate that the last
part field (Module Value) holds the module value.

This key field tells Create Netlist and Create Hierar-
chical Netlist to create a module value to show the name of
the module to be used for layout. Most layout products refer
to the pad shape separately from the part value.

For example, a 74LS00 comes in a 14-pin 0.300-inch center
DIP package or in a surface-mount package. Accordingly,
the module value, also known as a footprint, is used to
indicate the package type so the layout can have the
correct pad shape.

What value, if any, you create for the module value
depends on the particular netlist format you want to
produce. Different applications require netlists with
different types of module values.

If you do not specify this key field, the module value will
be the Part Value field.
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Create Bill of
Materials
Part Value Combine

Create Bill of
Materials
Include File Combine

To understand how this key field works, you must under-
stand how Create Bill of Materials works.

Create Bill of Materials creates a list of the parts placed in
a specified design. It uses the values found in the Part
Value field of each part to determine whether parts are
the same or different. Create Bill of Materials lists the
parts it identifies as the same on the same line.

Configuring this key field instructs Create Bill of
Materials to read the Part Value (or combination of values)
in the Combine Field for each part in the design and use
this as the Part Value for each part in the Bill of
Materials. Generally, you should leave this field set to
“V” (for Value) for most Bill of Materials formats.

The Bill of Materials Include File Combine key field is
used to determine how the match string in the include file
is applied to the schematic.

For example, if you want the values in the include file to be
matched to the contents of Part Field 6, you enter 6 in this
key field.

In a design, you placed several capacitors, all with the
value of 50pF in their Part Value fields. Some of them are
made of a plastic material and others of a ceramic. You
want the part list to show this distinction.

To do this, edit Part Field 1 on the plastic capacitors to
hold the value “Plastic,” and edit Part Field 1 on the
ceramic capacitors to hold the value “Ceramic.” Then, in
Key Fields area, enter the number 1 in the Bill of Materials
Include File Combine entry box.

When Create Bill of Materials runs on the design, all
capacitors with a Part Field 1 value of “Plastic” and a Part
Value of “50pF” appear on one line of the part list, and all
capacitors with a Part Field 1 value of “Ceramic” and a Part
Value of “50pF” appear on a different line of the part list.
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Extract Source  Use these key fields in conjunction with Extract Source from
from Schematic  Schematic, one of the processes in the To PLD transfer to
PLD Part Combine  Programmable Logic Design Tools. Extract Source from
and PLD Type Combine  Schematic extracts information from a schematic for use
with OrCAD’s programmable logic device compiler and
places it in a .PLD file. The PLD Part Combine identifies
which of eight part fields holds the PLD part names. The
PLD part name is placed immediately after the Part
keyword in the OHDL source code. The part type identifies
which of eight part fields holds the part architecture. The
part architecture is placed immediately after the Type
keyword in the OHDL source code. For more information on
Part and Type, see Programmable Logic Design Tools
Language Guide.

Example  The next example shows how these key fields are used by
Extract Source from Schematic. Figure 1-20 shows part of a
design with a PLD.

|PLD HRS
Registers: CIK // LRCD{3~0), RRACD{3~0}
Map: RBCD[3~0] -> RBCD|[3~0])

n ->2, RESET
n ->0, MIL & n==3 & RC
n ->1, MIL’ & n==2 &
n ->n+1, n<9 & RC’ & RESET’ & (CIN # SET)
a1 ]2 |3 3 n ->n, CIN’ & SET’ & RESET’ & RC’

D? RC= ((LC & RBCD[3~0]==3 & MIL)
T1L309 #(I.C & RRCD[3~0)==2 & MIIL')
#(IC’ & RRCD[3~0]==9))

& RESET’ & (CIN # SET)

Maps: LBCD([3~0} -> LBCD([3~0)
{

——
_l n ->1, RESET
———

n ->0, MIL & n==2 & RC

n ->0, MIL’ & n==1 & RC

n ->n, RC’ & RESET’

[ ] n ->n+l, ((n<2 & MIL) # (n<l & MIL’)) & RC

LC = ( (LBCD[3~0]}==2 & MIL, & RESFT’)
# (LBCD[3~0)==1 & MIL’ & RESFT’) )
Vectors: .

display RESET,* *,CLK," *,LC,*" *,LBCD[3~0), \
* *",RRCD[3~0)

Iset MIL
uugs_qJ Iclear SET

HRS3 clear RESET

test CLK = 30(0,1)
set RESET

itest CLK

lclear RESET

Iclear MIL

Itest CLK 30(0,1)
fend )

)

55657

Figure 1-20. Programmable logic device source code.
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Assume the Extract Source from Schematic key fields are
configured as shown below.

Extract Source from Schematic
PLD Part Combine [2 l

PLD Type Combine [l J

When you run Extract Source from Schematic on the
schematic containing the part, it creates a file called
HRS.PLD. The contents of HRS.PLD are shown in figure
1-21. In the HRS.PLD output, the PLD Type Combine key
field (1st Part Field) is shown in bold italics, and the
PLD Part Combine key field (2nd Part Field) is shown in
bold.
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| *"HRS" 1:CLK,

|

|

|

|

|

I

|

|

|

| 11:CIN,
| 13:RESET,

| 23:LC,

| 22:LBCD3,

| 21:LBCD2,

| 20:LBCD1,

| 19:LBCDO,

| 18:RC,

| 17 :RBCD3,

| 16 :RBCD2,

| 15:RBCD1,

| 14 :RBCDO

|

|Value: "HRS"

| Type: "22v10*

|Part: “PALC22V10-35"
|Library: "EXAMPLE.LIB"

|

|Title: “Example schematic"
ITitle: * November 5, 1990*
|

IRegisters: CLK // LBCD[3~0], RBCD[3~0]
IMap: RBCD[3~0] -> RBCD[3~0]

1 {

In ->2, RESET

In ->0, MIL & n==3 & RC

In ->1, MIL' & n==2 & RC

In ->n+1, n<9 & RC' & RESET' & (CIN # SET)

Figure 1-21. Extract Source from Schematic output

(continues).
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In ->n, CIN' & SET' & RESET' & RC'

1}

|RC= ((LC & RBCD[3~0]==3 & MIL)

| #(LC & RBCD[3~0]1==2 & MIL')

| #(LC' & RBCD[3~0]==9))

| & RESET' & (CIN # SET)

|Map: LBCD[3~0] -> LBCD[3~0]

I {

In ->1, RESET

In ->0, MIL & n==2 & RC

In ->0, MIL' & n==1 & RC

In ->n, RC' & RESET’

In ->n+1, ((n<2 & MIL) # (n<l & MIL')) & RC
1} :
JLC = ( (LBCD[3~0]==2 & MIL & RESET')

| # (LBCD[3~0]==1 & MIL' & RESET') )
|Vectors:

1{

|display RESET," ",CLK," ",LC," " ,LBCD[3~0], \
|* *,RBCD[3~0]

| set CIN

| set MIL

lclear SET

| set RESET

|test CLK

|clear RESET

|test CLK = 30(0,1)

| set RESET

|test CLK

|clear RESET

lclear MIL

|test CLK 30(0,1)

|lend }

Figure 1-21. Extract Source from Schematic output (continued).
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Check Electrical
Rules matrix

52

The Check Electrical Rules matrix summarizes the rules that
Check Electrical Rules uses when testing connections between
pins, module ports, and sheet nets. This matrix is shown in
figure 1-22.

The pins, module ports, and sheet nets are listed in columns
and rows in the table. A test is represented by the inter-
section of a row and column. The intersection of a row and
column is either empty, or contains a “W” or an “E.” An empty
intersection represents a valid connection, a W is a warning,
and an E represents an error. You can toggle between these
three settings by pointing to an intersection and clicking the
mouse until the desired setting appears. To return all
intersections to their default settings, select the Set to
Defaults option.

Connections prefixed with an “m” are module ports. There
are four types of module ports: input (mI), output (mO),
bidirectional (mB), and unspecified (mU).

Connections prefixed with an “s” are sheet nets. As with
module ports, there are four types of sheet nets: input (sI),
output (sO), bidirectional, (sB), and unspecified (sU).

—Check Electrical Rules Matrix

iioophopmmmmssssN
n/ucalieuwuIoOBUIOBUC
ot - = Lod

Irput Pin in

Input/Output Pin izo

Output Pin out

Open Collector Pin oc

Passive Pin ras

High Impedence Pin iz

Open Emitter Pin oce

Power Pin or ObJject pur

Input Module Port mI

Output Module Port mo

Bidirectional Module Port mB
Unspecified Module Port mJ

Irwut Sheet Net sl
Output Sheet Net =0
Bidirectional Sheet Net =B
Unspecified Sheet Net sU
Unconnected NC

Figure 1-22. Check Electrical Rules Matrix area on the
Configure Schematic Design Tools screen.

For definitions of pin {ypes, see the PIN Type command
description in Chapter 2: Draft.
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Example To find the test result value when an output pin is connected to
an input pin, use the OUT column (the third column in figure
1-20) and the IN row (the first row). This intersection is
empty, which means this type of connection is acceptable.
However, if you look at the intersection of the OUT column
and the OUT row (the third row), you see an E, which
indicates an output pin connected to an output pin is considered
an error.
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PART II: EDITORS

The heart of Schematic Design Tools 386+ is Draft, an editor you use to create or modify
schematics. You also use editors to edit or view text files and to access files containing
reference information.

Part II describes editor tools and provides instructions for their use.

Chapter 2:

Chapter 3:

Chapter 4:
Chapter 5:

Draft explains how to configure and run Draft. An alphabetical command
reference gives detailed descriptions of each of Draft’s commands.

Guidelines for creating designs explains how to name signals, place labels,
handle module ports, buses, and power objects correctly so that when a
netlist is produced (using Create Netlist or Create Hierarchical Netlist)
satisfactory results are achieved. '

Edit File explains how to use Edit File to run the text editor of your choice.

View Reference describes how to use View Reference to read supplemental
reference material provided by OrCAD.
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CHAPTER 2

Execution

ftH Draft

This chapter contains information needed to run Draft, the
schematic editor at the heart of Schematic Design
Tools 386+.

Within this chapter you will find execution and local
configuration information, and a complete command
reference. In the command reference section, commands are
described in the order in which they appear in Draft’s
main menu.

With the Schematic Design Tools screen displayed, select
Draft. Select Execute from the menu that displays.

% If you have not specified a source file on Draft’s local
configuration screen, Draft prompts:

Hoad file? I

Enter the name of the worksheet to create or edit,
or press <Enter> and select a name from the list
that displays.

% If you have specified a source file in Draft’s local
configuration, Draft loads the worksheet.

For instructions on how to specify a source file on Draft’s
local configuration screen, see the next section of this
chapter. For information about Draft’s commands, see the
Command reference section in this chapter.

NOTE: Schematic Design Tools 386+ sets the root schematic
of a design to the same name as the design name.
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Local With the Schematic Design Tools screen displayed, select
Configuration Draft. Select Local Configuration from the menu that
8 displays.

Select Configure Draft. Draft’s configuration screen
displays (figure 2-1).

Configure DRAFT

Lo n ][ omem ]

rrt le Options
Prefix/Wildcard I\oncaocsw\so‘r\um- +SCH ]

Files
«\TEMPLATE.SCH H

S

Source IWTE.SCH ]

—Pr irg Options

Oouiet mode

Ooisable mouse

[Mlcissble <Print Screen> kew function
DDccrcm mouse sensitivity

Dﬂm 'Y axis operation of the mouse

Figure 2-1. Draft’s local configuration screen.

File Options  File Options specifies a worksheet for Draft to load.

Prefix/Wildcard  Enter a prefix and wildcard. These are described in the ESP
Design Environment User’s Guide. A list of files that match
the selection criteria in this entry box displays in the Files
list box.

> Helpful hint . . .

If you change the extension in the Source entry box and
select OK, the extension in the Prefix/Wildcard text field
changes to match the extension in the Source entry box when
you again display Draft’s local configuration screen.
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Files

Source

This box contains a list of the files matching the search
filter entered in the Prefix/Wildcard entry box and those in
the current design directory that match the wildcard. Files
in the current directory have .\ before their names. Use the
scroll buttons to scroll the list of files up and down.

When you see the file you would like to open, select it. Its
filename displays in the Source entry box.

The Source is the filename of a worksheet to load. Either
select a worksheet from the Files list box or enter the name
of the worksheet.

NOTE: If you do not enter a source name, Draft requests a
filename when you run Draft.
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Processing Options

You may select any combination of the following options:

Q

Quiet mode

Turns quiet mode on. Without this option, tracking
information displays in the monitor box at the bottom
of the screen.

Disable mouse

Disables the mouse. This option is normally used when
debugging mouse problems while working with OrCAD
Technical Support. It may also be required when
running on older PC-compatible computers.

Disable <Print Screen> key function

Disables Draft’s <Print Screen> key function. Use this
option when you run other applications (usually RAM-
resident) that use the <Print Screen> key. If this option
is not selected, Draft uses the <Print Screen> key to
capture hard copy output and blocks other uses.

Decrease mouse sensitivity

Slows the mouse down. Used for mouse devices that are
too sensitive. For example, if you move your mouse a
small distance and the pointer moves a large distance
on the screen, select this option to make the pointer
movement respond more closely to the mouse movement.

Reverse "Y" axis operation of mouse

Causes the mouse to respond differently. If this option
is selected, the pointer moves up when you pull the
mouse toward you, and moves down when you push the
mouse away from you.
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Command
reference

Selecting commands

Locating commands

The remainder of this chapter is a command reference for
Draft, the schematic editor.

Commands are described in alphabetical order, the order in
which they appear in Draft’s main menu. Main menu

commands appear at the top of the first page describing the
command. Many commands display other menus. Commands
on these menus are described under the main menu command.

Some commands in the main menu appear in several other
menus. These commands (such as FIND, JUMP, and ZOOM)
are described at the main menu level only. When a
command occurs in another menu, see the main menu
description of the command for an explanation of its use.

Select Draft commands in one of two ways:

< Press the first letter of the command name. Occasion-
ally a menu has more than one command beginning with
the same letter. When this happens, use the method of
selecting commands explained below.

< Move the highlight bar over the command name, and
press <Enter> or click the left mouse button.

Press <Esc> to return to the previous menu.

If you are not sure of the name of a command, use table 2-1 to
quickly look up the command alphabetically or use table
2-2 to identify the task you want to accomplish and then
identify the command.

Once you know the name of the command, look it up in the
command reference.
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Command Menu commands

AGAIN None

BLOCK Move Save Text Export
Drag Import Copy
Fixup Export
Get ASCII Import

CONDITIONS None

DELETE Object Block Undo

EDIT Edit Jump

_Find Zoom

FIND None

GET None

HARDCOPY Destination Make Hardcopy
File Mode Width of Paper

INQUIRE None

JUMP A-H tags X location
Reference Y location

LIBRARY Directory Browse

MACRO Capture Initialize Read
Delete List Write

PLACE Wire Module Port Trace Name
Bus Power Vector
Junction Sheet Stimulus
Entry (Bus) Text NoConnect
Label Dashed Line Layout

QUIT Enter Sheet Write to File Abandon Edits
Leave Sheet Initialize Run User
Update File Suspend to System Commands

REPEAT None

SET Auto Pan Macro Prompts X, Y Display
Backup File Orthogonal Grid Parameters
Drag Buses Show Pins Repeat Parameters
Error Bell Title Block Visible Lettering
Left Button Worksheet size Cursor Style

TAG A-H tags

Z00M Center Out
In Select

Table 2-1. Draft menu commands.
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Category Task Select
Entering and editing Put parts, connections, and hierarchical PLACE
objects and data sheets on your worksheet.
Get parts from loaded libraries. GET
Edit part attributes on the worksheet. EDIT
Identify a section of the worksheet. BLOCK
Erase objects or blocks of objects. DELETE
Setting locations and Set the status of Draft parameters. SET
conditions
Identify and remember locations on the TAG
worksheet.
Navigating on the Move the pointer to a specified location on JUMP
screen the worksheet.
Locate a string of text characters. FIND
Change the location and amount of detail Z00M
you see on the screen.
Repeating repetitive Repeat the last main menu command. AGAIN
or complex tasks Define macros (recorded commands). MACRO
Duplicate the last entered object, label, or REPEAT
text string.
Showing status or Display part list directories and parts in LIBRARY
other information loaded libraries.
Display memory available for the CONDITIONS
worksheet, hierarchy buffer, and macro
buffer.
Display text associated with worksheet INQUIRE
objects.
Printing your Send a schematic to the printer or a file. HARDCOPY
schematic
Leaving the program Save your worksheet, enter or leave QUIT

hierarchical worksheets, leave the root
sheet, or leave Draft.

Table 2-2. Draft commands by function.
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AGAIN

AGAIN repeats the last main menu command executed. For
example, if the last command you selected is PLACE, you
may repeat PLACE by selecting AGAIN.

AGAIN repeats commands only from the main menu. For
example, if you execute a command in the PLACE menu and
then select AGAIN, the PLACE menu displays, ready for
you to select another PLACE command.
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BLOCK

Use BLOCK and its commands to
manipulate specific areas of your
worksheet. Select BLOCK to move,
rubberband (stretch), make
orthogonal (perpendicular to each
other), duplicate, import, or export
a section of a worksheet.

When you select BLOCK, the menu
shown at right displays. The
commands on this menu are
described on the following pages.

Block

Move

Drag

Fixup

Get

Save

Import
Export

ASCII Import
Text Export
Copy
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BLOCK Move

BLOCK Move moves selected objects to another location on
the worksheet.

Select BLOCK Move. Draft displays:

LBegin Find Jump Zoom I

To select the objects to move, draw a box around them. Place
the pointer where you want the corner of the box to start
and select Begin. The Begin command in the command line
is replaced with End:

[ End  Find Jump Zoom I

Move the pointer. As you do, Draft draws a box. When the
box encloses or intersects all of the objects you wish to move,
select End. Draft selects the objects and displays:

ulace Find Jump Zoom I

You can now move objects within or intersected by the box.
The objects are drawn as outlined symbol shapes so that
Draft can move them quickly. If you selected an area that
contains many objects, only the box enclosing the area
appears to move. Draft keeps the details of the objects in
the box and displays them again when you place them in
the new location. :

Move the box to the new location. The objects within the
area being moved still show at their original location.
Only the outlined symbols within the selected area move.

Select Place to place the moved objects at the new location.
Draft redraws the screen, placing the objects in their new
location. Draft returns to the main menu level.

NOTE: You may move and place a single object by selecting
BLOCK Move, positioning the pointer inside the object, and
then selecting Begin and End. You do not have to enclose the
object in a box. The box can also be drawn as a horizontal
line, a vertical line, or a single point, as long as at least
part of the box intersects the object you want to move.
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BLOCK Drag

BLOCK Fixup

BLOCK Drag moves objects while maintaining connectivity.
When you use this command, wires and buses appear to
stretch as you move the block of objects on the worksheet.
This effect is aptly called “rubberbanding.” When you
finally place the block of objects, the wires and buses are
extended to maintain their original connectivity.

BLOCK Drag works the same as BLOCK Move.

To drag a bus, first turn on the SET Drag Buses option (see
the SET command later in this chapter) to maintain bus
connectivity.

Use BLOCK Fixup to “fix up” wires and buses, making them
orthogonal (perpendicular to each other) by adding new
wire or bus segments.

Select BLOCK Fixup. Draft displays the command line:

fPick Find Jump Zoom ]

Use Pick to select the wire or bus to make orthogonal. Place
the pointer so it touches either end of the wire or bus you
want to make orthogonal and select Pick to select it. Draft
displays the command line:

lDrop End Find Jump Zoom |

Move the pointer to the new endpoint. The end of the wire
or bus moves with the pointer. In addition, Draft adds a
new wire or bus segment that extends from the original wire
or bus position to the new position.

Select Drop to “drop” a new wire or bus segment when you
have it where you want it. You can continue dropping
segments by selecting Drop as many times as desired.

Select End to drop the last segments when you have
finished fixing up the wire or bus. Draft displays the
BLOCK Fixup command line, so you can “fix up” another
wire or bus. Press <Esc> to return to the main menu level.

NOTE: Use BLOCK Fixup only for adding segments when
straightening non-orthogonal wires and buses. Use BLOCK
Drag for cleanups that do not need additional segments.
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Multiple wires or buses
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BLOCK Get

If a node has more than one wire or bus connected, a menu
displays that you use to select either Drag All or Pick One
wire or bus.

Select Drag All to drag all the wires or buses attached to a
common point.

Select Pick One to choose one wire Pick?

or bus from those connected to the Next
node. Draft displays the menu Previous
shown at right. This

The wire or bus currently selected with Pick One is
highlighted in another color. Select Next or Previous to
select one of the other wires or buses. When the desired
wire or bus is selected, select This to begin the “fix up.”

BLOCK Get retrieves objects saved in a buffer (using
BLOCK Save, described later) and places them on the
worksheet.

Select BLOCK Get. Draft displays:

|P1ace Find Jump Zoom I

A box containing the previously saved objects displays. The
pointer is attached to this box. Move the box to the desired
location. Place the objects on the worksheet by selecting
Place.

The box containing the objects remains on the screen. You can
place as many copies of the objects as desired. Simply move
the box and select Place.
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BLOCK Save

BLOCK Save stores a copy of a group of objects in a buffer so
that they can be duplicated in another area of the
worksheet.

Select BLOCK Save. Draft prompts:

fBeg:'m Find Jump Zoom J

To select the objects to be saved, draw a box around them.
Place the pointer where you want the corner of the box to
start and select Begin. The command line changes to:

IEnd Find Jump Zoom I

Notice that the Begin command has changed to End.

Move the pointer. As you do this, Draft draws a box
enclosing objects on the worksheet. When the box encloses
all of the objects to save, select End. Draft saves a copy of
the objects within the box in a buffer and returns to the main
menu level.

Saved objects are placed on the worksheet using BLOCK
Get (described previously).

NOTE: The buffer used to save objects is also used by BLOCK
Move and BLOCK Drag. Objects saved with BLOCK Save
are lost after using either BLOCK Move or BLOCK Drag.

To save objects and still use BLOCK Move or BLOCK Drag in

your editing session, use BLOCK Export rather than BLOCK
Save to store worksheet objects.
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BLOCK Import

BLOCK Import retrieves objects stored in other files (with
BLOCK Export, described on the next page) and places
them in your current worksheet.

Select BLOCK Import. Draft displays:

LFile to Import? ]

Enter the path and filename of the file to import.

NOTE: If a pathname is entered in the Worksheet Prefix
entry box on the Configure Schematic Design Tools screen,
Draft uses that pathname. If you do enter a pathname here,
Draft ignores the pathname specified on the Configure
Schematic Design Tools screen.

Draft displays:

IPlace Find Jump Zoom ]

An outline of the block and objects displays. Position the
pointer on the worksheet where you want to place the
contents of the file. Select Place to put the contents of the
imported file on the worksheet. Draft places the imported
objects on the worksheet. Draft returns to the main menu
level.

NOTE: When you position the pointer, be sure to allow
adequate room below and to the right of the pointer to
prevent placing parts off the edge of the worksheet.
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BLOCK Export

BLOCK Export saves a copy of a group of objects in a file.
Select BLOCK Export. Draft displays:

[Begin Find Jump Zoom J

To select the objects to be saved, draw a box around them.
Place the pointer where you want the corner of the box to
start and select Begin. The starting corner is also the starting
corner of the block when it is imported with BLOCK Import.

Draft displays:

End Find Jump Zoom I

Notice that the Begin command has changed to End.

Move the pointer. As you do this, Draft draws a box. When
the box encloses all of the objects you wish to save, select
End. Draft displays:

I Export filename? J

Enter the path and filename to which to export the objects.

NOTES: If a pathname is entered in the Worksheet Prefix
entry box on the Configure Schematic Design Tools screen,
Draft uses that pathname unless you enter one here. When
you enter a pathname here, Draft ignores the pathname
specified on the Configure Schematic Design Tools screen.

When you position the pointer, begin in the upper left corner
and drag down and to the right.

Draft saves a copy of the objects enclosed and intersected by
the box in this file and returns to the main menu level. The
objects in this file can be placed back on the worksheet using
BLOCK Import (described on the previous page).
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BLOCK ASCII Import retrieves text stored in a text file and
places it on your worksheet. You can create the text file
with any editor that can read and write DOS text files.

Select BLOCK ASCII Import. Draft displays:

]ﬁle to Import? 1

Enter the path and filename of the file to import. Draft
displays the command line:

Iﬂace Find Jump Zoom —l

Position the pointer on the worksheet where you want to
place the text. Select Place. The text file’s contents are
placed on the worksheet just to the right of the pointer.
Each new line is placed below the previous line.

Draft returns to the main menu level.

NOTES: If your text editor supports special formatting and
layout of documents, you should make sure these special
features are not used to create the text file.

BLOCK ASCII Import expects data in the format created
with the BLOCK Text Export command described on the
following page. Do not use BLOCK ASCII Import to import
a file created by the Decompile Schematic tool.
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BLOCK Text Export

BLOCK Text Export saves a copy of selected text in a text
file. You can then edit this file with any editor that can
read and write ASCII text. When you finish editing the
text, you can place the contents of the text file back on the
worksheet with the BLOCK ASCII Import command
(described earlier).

Select BLOCK Text Export. Draft displays:

‘;agin Find Jump Zoom I

To define the text to export, draw a box around it. Place the
pointer where you want the corner of the box to start and
select Begin. Draft displays:

IEnd Find Jump Zoom I

Notice that the Begin command has changed to End. Move
the pointer. As you do this, Draft draws a box enclosing the
text. When the box encloses all of the text you wish to
export, select End. Draft displays:

[Text Export Filename? I

Enter the path and filename in which to export the text. A
copy of the text enclosed and intersected by the box is saved
in this file.

Draft returns to the main menu level.

NOTES: Only text objects can be exported. Labels or other
characters associated with other objects cannot be exported.

BLOCK Text Export writes data in the format expected by
the BLOCK ASCII Import command described on the
preceding page. Do not use Compile Schematic with a file
created with the BLOCK Text Export command.
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BLOCK Copy = BLOCK Copy duplicates a portion of your schematic.
Select BLOCK Copy. Draft displays:

lBegin Find Jump Zoom j

To define the area of the schematic to duplicate, draw a
box around it. Place the pointer where you want the corner
of the box to start and select Begin. Draft displays:

End Find Jump Zoom ]

Notice that the Begin command has changed to End. Move
the pointer. As you do this, Draft draws a box enclosing the
area. When the box encloses all of the area you wish to
copy, select End. Draft displays:

[Place Find Jump Zoom I

Notice that the enclosed area is highlighted. Move the
pointer to the location where you want the copy and select
Place.

Draft places the copied objects at the new location and
returns to the main menu level.
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CONDITIONS

CONDITIONS monitors the amount of memory used by the
current worksheet. When you select CONDITIONS, Draft
displays the worksheet memory size, as shown in this
example:

: press any key to continue :::
Worksheet Memory Size = 2008 byte

Note that even a blank worksheet uses memory for border
and title block information.
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DELETE DELETE and its commands erase Delete
objects or blocks of objects. Use the Object
Undo command in case you Block
accidentally delete an object and Undo

would like to restore it to its
original position.

When you select DELETE, the menu shown above displays.
Each of the commands on this menu are described on the
following pages.

DELETE Object = DELETE Object erases an object from the worksheet.
Select DELETE Object. Draft displays:

@lete Find Jump Zoom l

To delete an object, place the pointer on the object you want
to delete and select Delete.

/A NOTE: You must place the pointer on or within the body of
a part to delete it.

If you want to delete one of two intersecting wires and you
have placed the pointer at their intersection, the first wire
drawn is the first deleted. To delete the last wire drawn,
move the pointer away from the intersection along the wire
to delete and select Delete.

If the pointer is pointing to more than one type of object,
Draft displays:

Iﬂalete which Object? j

Draft displays a menu listing objects to delete. Select the
object from the menu to delete it.

After deleting an object from the worksheet, Draft returns
to the DELETE Object command line, where you may
continue to delete objects.

To return to the main menu level and redraw the worksheet,
press <Esc>.
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DELETE Block

DELETE Undo

DELETE Block deletes a block of objects on a worksheet.
Select DELETE Block. Draft prompts:

[Begin Find Jump Zoom l

To select the objects to delete, draw a box around them.
Place the pointer where you want the corner of the box to
start and select Begin. The command line changes to:

End Find Jump Zoom l

Notice that the Begin command has changed to End.

Move the pointer. As you do this, Draft draws a box
enclosing objects on the worksheet. When the box encloses or
intersects all of the objects you wish to delete, select End.
Draft deletes objects within or intersected by the box. After
deleting the block of objects, Draft returns to the main menu
level.

DELETE Undo restores your last deletion.

Select DELETE Undo. The object or block of objects deleted
with the last DELETE Object or DELETE Block command is
restored on your schematic.
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Editing techniques

Use EDIT to:

L

Edit labels, text, module ports, power objects, sheets,
part reference designators, part values, part fields, and
the title block.

Change pin names and numbers on devices with
multiple parts per package.

Move part reference designators, part values, and
part fields to new locations on the worksheet.

Make part reference designators, part values, or
part fields visible or invisible.

Change therstyle of parts, power objects, module ports,
labels, and text.

Change the orieﬁtation of parts, text, and labels.
Change the size of text and labels.

Edit sheets, sheet names, sheet nets, sheet net types,
and sheet filenames. You can use EDIT to add sheet nets
or to delete sheet nets.

Select EDIT. Draft displays:

[Edit Find Jump Zoom l

To edit an object, place the pointer on the object you want to
edit and select Edit. Draft displays a menu that’s
appropriate to the object you are editing. These menus are
described on the following pages.

When editing text fields, use these techniques:

9

*

%
0.0

k)
L4

Position the cursor with the <> and <—> keys, or the
<Home> and <End> keys, or the mouse

Erase characters with <Backspace> or <Delete>

Add new characters with the alphanumeric keys
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oD

Editing labels

= e

$e

Name

Orientation

Larger

Smaller

To edit a label, place the pointer Edit Label
immediately below and within the Name

label, as shown in the figure at the Orientation
left. Select Edit. Draft displays Larger

the menu shown at right. Smaller

Select Name to edit the name of a label. After selecting
Name, the prompt “Name?” displays followed by the
current label name.

Edit the name using the editing techniques described at the
beginning of the EDIT section. When you finish, press
<Enter>. The edited name displays on the worksheet.

Select Orientation to specify the direction of the baseline

‘of the label’s text.

Horizontal and Vertical orient the text to the bottom of the
screen.

Up rotates the label 90° counterclockwise, orienting the text
to the right edge of the schematic.

Over rotates the label 180° counterclockwise, orienting the
text to the top edge of the schematic.

Down rotates the label 270° counterclockwise, orienting the
text to the left edge of the schematic.

Select Larger to make the label’s character size larger. You
may select Larger more than once until the text is as large
as you desire.

Select Smaller to make the label’s character size smaller.
As with Larger, you may select Smaller multiple times, but
the default text size is the smallest text size.
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Editing module ports
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—

A
=]
pCK

QH
QHN

Name

Type

Style

To edit a module port, place the Edit Module Port

pointer within the module port Name
symbol and select Edit. Draft Type
displays the menu shown at right. Style

Select Name to edit a module port name. Draft displays
the prompt “Module Port Name?” followed by the current
module port name.

Edit the module port name using the editing techniques
described at the beginning of the EDIT section. When you
finish editing, press <Enter>. The module port name
displays on the worksheet.

Select Type to change the type of module port (figure 2-2)
Select the type of module port: Input, Output,
Bidirectional, or Unspecified.

Select Style to change how the module port looks (figure
2-2). Choose from: Right pointing, Left pointing, Both
pointing, or Neither pointing.

Figure 2-3 shows the different types of module ports and
their default styles. A module port’s style is independent
from its type. For example, a “both pointing” style does not
mean that the module port is bidirectional.

Input module port
<Output rname ] Output module port
<EBidirectional > Bidirectional module port
Unscecified ]

Unspecified module port

Figure 2-2. Types of module ports and their default styles.
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Editing power objects

oD

¥ EEK

Name

Type

Orientation

A power object is a schematic symbol

that represents some type of power

supply connected to the design.

To edit a power object, place the
pointer on a power object and select
Edit. Draft displays the menu shown above.

Edit Power

Name

Type
Orientation

Select Name to edit the name of the power object. Draft
displays the prompt “Power Name?” followed by the

object’s current name.

Edit the name using the editing techniques described at the
beginning of the EDIT section. When you finish, press
<Enter>. The name displays on the worksheet.

Select Type to change the
type of power object. The
different types (shown in
the figure at the right)
are Circle, Arrow, Bar, or
Wave.

U$§
Vg?
V?C

vCC

Ir

Circle power obJject

Arrow power obJect

Bar power obdect

Wave pouwer obJject

Select Orientation to change the orientation to Top,

Bottom, Left, or Right.
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Add-Net

Delete

Sheet symbols are used in hierarchical designs to represent
references to other schematic worksheets.

To edit sheet symbols, place the pointer within a sheet
symbol boundary and select Edit. Draft displays:

IAdd-Net Delete Edit Name Filename Move Size Zoom 1

After you select Edit, pointer movement is restricted to the
border of the sheet symbol. This helps you place the
pointer at sheet net name locations.

Select Add-Net to add net connections between worksheets.
To add a net connection to a sheet symbol, move the pointer
to an appropriate position and select Add-Net.

Draft displays the prompt
“Net Name?” Enter the
desired net name. A menu ; ireut
displays listing the types of
net symbols: Input, Output,
Bidirectional, and
Unspecified. Figure 2-3
shows the types of net
symbols. Select the

appropriate type.

Notice the input net symbol points into the sheet symbol,
and the output net symbol points out of the sheet symbol.

output output

bidirectional

unspecified
subsiheet.sch

Figure 2-3. Net symbol types.

To delete a net name, place the pointer on the net name and
select Delete.
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Edit

Name

Filename

To edit a net’s name or type, put the Edit Net

pointer on the net name and select Name
Edit. The menu shown at right Type
displays.

% Select Name to change the name of the net. The net
name displays on the prompt line. Edit it using the
editing techniques described at the beginning of the
EDIT section. When you finish, press <Enter>.

% Select Type to change the type of the net. A menu
displays listing the types of net symbols: Input, Output,
Bidirectional, and Unspecified. Figure 2-3 shows each
of these types of net symbols. Select the appropriate

type.

Use Name to edit the name of a sheet symbol, located at
the top of the sheet. Initially, the sheet name is a question
mark. Typically, names identify the function of the
worksheet represented by the sheet symbol (such as
“Memory Array” or “Dynamic RAM Refresh Circuitry”).

To edit the sheet symbol’s name, select Name. Draft
displays “Sheet name?” and shows the current name.

Edit the name using the editing techniques described at the
beginning of the EDIT section. When you finish editing the
name of the sheet symbol, press <Enter>.

Press <Esc> to cancel any changes to the sheet name.

Use Filename to edit the name of the worksheet
represented by a sheet symbol.

Draft automatically creates a filename based on the date
and time of day, ensuring no two filenames will be alike.
This name displays at the bottom of the sheet symbol as
soon as it is created.

To edit the filename, select Filename. Draft displays the
prompt “Filename?” followed by the current filename.

Edit the filename using the editing techniques described at
the beginning of the EDIT section. When you finish editing
the filename, press <Enter>.
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Move  Use Move to move a net connection. Move the pointer to the
net connection you want to move, select Move, move to the
new location, and select Place or press <Enter>.

Size  Select Size to change the size of the sheet symbol
displayed on the screen. Draft displays:

lEnd Jump Zoom

Draft moves the pointer to the lower right corner of the
sheet symbol. To change its size, move the pointer until the
symbol’s size is satisfactory, then select End.
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Editing parts  Use Edit Part to:

# Edit and move part reference designators, values, and
fields

& Select other parts in library parts with multiple parts
per package

<% Change the orientation of the symbol.

Figure 2-4 illustrates a library part with its default
reference designator and part value.

L

SIb s a 1 U?A = The default reference desionator
—3bak 4013 = The part value
R &}

I4 4013

Figure 2-4. CMOS 4013 library part.

To edit a part, place the pointer Reference
within the part symbol boundary Part Value

and select Edit. For a description of 1st Part Field
a symbol boundary, see The outline 2nd Part Field
symbol under the GET command 3rq Part Field

4th Part Field
5th Part Field
When you select Edit, Draft 6th Part Field
displays the menu shown at right. 7th Part Field
Module Value

SheetPart Name

description in this chapter.

Which Device only displays when

you edit a device with multiple Orientation

parts per package. Which Device
Reference  Select Reference to edit or move the Reference

reference designator values of Name

library parts placed on the Location

worksheet. Draft displays the visible

menu shown at right.

Examples of reference designators are: U1, U2A, Q6, R1, R2,
and C12. ’
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See Chapter 6: Annotate Schematic for a method of
automatically incrementing reference designators and
changing the corresponding pin numbers of parts placed on
the worksheet.

Name

Select Name to edit the name of a reference designator. The
prompt “Reference?” displays. If the part already has a
reference designator name assigned, it also displays.

Edit the name using the editing techniques described at the
beginning of the EDIT section. When you finish editing the
name, press <Enter>.

NOTE: Some library parts contain more than one part per
package. For example, a 74LS04 hex inverter contains six
parts. The reference designators for the six parts may be
U?A, U?B, U?C, U?D, U?E, and U?F. The last letter in the
reference designator tells which one of the parts in the
package you are editing. You cannot edit this last letter
with the EDIT Edit Name command. To edit a different
part in a multiple-part package, use the EDIT Edit Which
Device command.

Location

Select Location to change the P}ace
reference designator’s location. Find
Draft highlights the part’s ;2:5\

reference designator, value, and
part fields, and displays the menu
shown at right.

You may move the reference designator anywhere in the
worksheet using the arrow keys or the mouse. Select Place
to place the reference designator at the new location.
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Part Value

Visible

Select Visible to choose whether the reference designator
appears on the screen and on paper prints and plots. When
you select Visible, a menu displays Yes and No. Yes makes
the reference designator visible; No makes it invisible.

Select Part Value to edit or move value
the part values of components on Name

the worksheet. Examples of part Location
values are: 100K, 1N4004, .01 uf, visible
2N2222, and 80386.

When you select Part Value, Draft displays the menu
shown above.

Name

Select Name to edit a part value. The prompt “Value?”
displays. If the part already has a value assigned, it also
displays.

Edit the value using the editing techniques described at the
beginning of the EDIT section. When you finish editing the
part value, press <Enter>.

Location

Select Location to change the part P}ace
value’s location. Draft highlights Find
the part’s reference designator, ;2::\

value, and part fields and displays
the menu shown at right.

You may move the part value anywhere in the worksheet
using the arrow keys or mouse. Select Place to place the
part value in the new worksheet location.

Visible

Use Visible to choose whether the part value appears on
the screen and on paper prints and plots. When you select
Visible, Draft a menu displays Yes and No. Yes makes the
part value visible; No makes it invisible.
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1st Part Field

through 7th Part Field,

88

Module Value

Eight part fields may be placed on 1st Part Field
the schematic worksheet by Name

selecting them from the menu. Use Location

1st Part Field through 7th Part Visible

Field and the Module Value to add

information about the part (such as tolerance, part number,
vendor information, and so on) to the schematic. When you
select one of the eight part fields, Draft displays the menu
shown above.

Name

Select Name to edit the information in a part field. The
prompt “xx Part Field?” displays. If the part field already
contains information, it also displays here.

Edit the information using the editing techniques described
at the beginning of the EDIT section. When you finish
editing the part field, press <Enter>.

NOTE: If you changed the part field names on the
Configure Schematic Design Tools screen, Draft displays
their new names in menus and prompts.

Location

Select Location to change the Place
location of the part field on the Find
worksheet. Draft highlights the Jump
part’s reference designator, value, Zoom

and part fields and displays the

menu shown at right. Use the arrow keys or the mouse to
move the part field anywhere on the worksheet. Select
Place to place the part field in the new location.

Visible

Select Visible to choose whether the part field appears on
the screen and on paper prints and plots. When you select
Visible, a menu displays Yes and No. Yes makes the part
field visible; No makes it invisible.
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SheetPart Name

A sheet part name is a filename. Once you assign a part a
sheet part name, it is no longer a primitive part, but
functions as a subsheet, which is a symbolic representation
of another worksheet. The sheet part name can also be used
to control whether Draft and other tools descend into the
sheet part.

Select SheetPart Name to edit or SheetPart Name
move an object’s sheet part name or Name

change its visibility. When you Location

select SheetPart Name, Draft visible

displays the menu shown at right.

Using the sheet part name, you can tell INET that a netlist
exists for the sheet, and prevent INET from creating a
netlist for that worksheet. This is useful for building a
hierarchy of netlists from different sources and for bottom-
up or parallel design involving externally created
incremental netlist files.

A hierarchical reference to a netlist is referred to as an
external view. To create an external view, enter a sheet
part name of the form EXTERNALVIEW=fileName . ext.

External view example

Suppose that you have created an FPGA design, optimized
it using place and route software, and created a post-route
simulation netlist file (MY_FPGA.INF). You want to
simulate the FPGA in conjunction with the components of a
PC board, but the original FPGA design schematic no longer
represents the optimized netlist. To prevent INET from
ignoring the optimized netlist, you edit the sheet part
name to be EXTERNALVIEW=MY_FPGA . INF. This tells INET
that the FPGA part refers to a netlist rather than the
underlying schematic. It is important to note that the
netlist file MY_FPGA . INF must be located in the same
directory as the schematic.

For further information on using external views, see the
Digital Simulation Tools 386+ Reference Guide Supplement.
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For more information about sheet parts and how they differ
from the sheet symbol and sheetpath parts, see Chapter 9:
Tips and Techniques in the Schematic Design Tools 386+
User’s Guide.

Name

Select Name to edit a sheet part name. The prompt
“SheetPart Name?” displays. If the part already has a
sheetpart name assigned, it also displays.

The sheet part name is the name of a schematic file, or the
EXTERNALVIEW keyword followed by an equal sign (=)
and the name of a schematic file. If the file is not in the
current design directory, specify the full pathname.

Edit the sheet part name using the editing techniques
described at the beginning of the EDIT section. When you
finish editing the sheet part name, press <Enter>.
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Location
Select Location to change the location

Place
of the sheet part name. Draft Find
highlights the part’s reference Jump
designator, value, part fields, and Zoom

sheet part name and displays the
menu shown at right. You may move the sheetpart name
anywhere in the worksheet using the arrow keys or mouse.
Select Place to place the sheetpart name in the new location.

Visible

Use Visible to choose whether the sheet part name appears
on the screen and on paper prints and plots. When you select
Visible, Draft displays Yes and No. Yes makes the
sheetpart name visible; No makes it invisible.

Orientation  Select Orientation to change the view of a part. Draft
displays the following command line:

lRotate Convert Normal Up Over Down Mirror Zoom I

Rotate

Rotate turns the part 90° counterclockwise from its current
position.

Convert

Use Convert to change the form of the part.

Convert only displays when editing a part that contains its
normal representation as well as a DeMorgan form. Parts
with DeMorgan form actually have two versions of the
part in the library. For example, the 74LS02 contains its
standard form (a NOR) gate and a DeMorgan form (an
inverted AND gate).

See Chapter 20: Edit Library for an explanation of how a
part is given a DeMorgan form.
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Which Device

Normal

Normal returns a rotated part to its original orientation, as
created in the part library. Normal also cancels the effect of
the Convert and Mirror commands.

up

Up rotates a part 90° counterclockwise from its normal
position, equivalent to rotating it once from its normal
position.

Over

Over rotates a part 180° counterclockwise, equivalent to
rotating it twice from its normal position.

Down

Down rotates a part 270° counterclockwise, the equivalent
of rotating it three times from its normal position.

Mirror

Mirror displays a mirror-image of a part. Mirroring is along
the horizontal axis.

Which Device only displays when you edit a part
containing more than one part per package. An example
would be a 74L.S04 hex inverter, which contains six
inverters. To select a different part in the package, select
Which Device and then select the device letter of the part
to edit.
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Editing the title block

Revision Code

Title of Sheet

Document Number

To edit title block information,
place the pointer inside the title
block and select Edit. The title
block is in the lower right work-
sheet corner. Draft displays the
menu shown at right.

If a field is empty, simply enter the
appropriate information. If the
field already contains information,
edit the information using the
editing techniques described at the
beginning of the EDIT section.

Edit title block

Revision code
Title of sheet
Document number
Sheet number
Number of sheets
Organization name
1st Address Line
2nd Address Line
3rd Address Line

4th Address Line

OrCAD

Title
Demonstration Worksheet
Size|Document Number REV
A 191-000S A
[Date November 12, 19905heet 1 of 1

For more information about the title block, see:

& Worksheet Options in Chapter 1: Configure Schematic

Tools

< Title block tips in Chapter 9: Tips and Techniques in
the Schematic Design Tools 386+ User’s Guide

Select Revision Code to add or edit the revision code (three
characters maximum). Draft displays the prompt

“Revision Code?”

Select Title of Sheet to add or edit a title (44 characters
maximum). Draft displays the prompt “Title of Sheet?”

Select Document Number to edit or add a document number
(36 characters maximum). Draft displays the prompt

“Document Number?”
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Sheet Number

Number of Sheets

Organization Name

Address Lines

Select Sheet Number to add or edit a sheet number (any
number up to 32767). Draft displays the prompt “Sheet
Number?” This can also be calculated automatically by
Annotate Schematic.

Select Number of Sheets to add to the number of worksheets
(any number up to 32767). Draft displays the “Number of
Sheets?” prompt. This can also be calculated automatically
by Annotate Schematic.

Select Organization Name to add or edit an organization
name (up to 44 characters). Draft displays the prompt
“Organization Name?”

Select the address line to edit. Each line can be up to 44
characters long. Draft displays the prompt “xxx Address
Line?,” where xxx is either 1st, 2nd, 3rd, or 4th, depending
on the address line you are editing.

NOTE: If you are using an ANSI title block (defined on the
Configure Schematic Design Tools screen), two additional
areas are included in the title block: CAGE CODE and

SCALE. You must use the PLACE text command to make an

_ entry in these areas.
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Editing stimulus objects
nn

Editing trace objects

y 4

Editing vector objects

&,

Editing layout objects
O

NOTE: See the PLACE command description in this chapter
for a definition of the syntax format of the objects described
on this page. See Digital Simulation Tools Reference Guide
for information on the use of the first three objects.

To edit a stimulus object, place the pointer at the location
where the stimulus object connects to the wire or pin on
which it was placed. Select Edit. The prompt “Stimulus?”
displays followed by the current value.

Edit the value using the editing techniques described at the
beginning of the EDIT section. When you finish editing,
press <Enter>.

To edit a trace object, place the pointer at the location
where the trace object connects to the wire or pin on which it
was placed. Select Edit. The prompt “Trace Name?”
displays followed by the current name.

Edit the name using the editing techniques described at the
beginning of the EDIT section. When you finish editing,
press <Enter>.

To edit a vector column, place the pointer at the location
where the vector object connects to the wire or pin on which
it was placed. Select Edit. The prompt “Vector Column?”
displays followed by the current value.

Edit the vector column using the editing techniques
described at the beginning of the EDIT section. When you
finish editing, press <Enter>.

To edit the message associated with a layout object, place
the pointer below the layout symbol and select Edit. The
prompt “Layout Directive?” displays followed by the
current message.

Edit the message, and press <Enter>.
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FIND FIND locates a string of text characters anywhere in a
worksheet and places the pointer at the object containing
the search string. A search string can be any number of
characters identifying any of the following items:

¢ Module ports
" Labels

Reference designators

L

Part values

<

Data stored in a part field
% Sheet symbol names

% Power objects

< Text

You must specify a complete character string. For example, if
the part value “74LS00” exists in the worksheet and you
specify “LS” as the search string, Draft displays the
message “ERROR: Not Found: LS.” However, if you specify
the complete string “74LS00,” Draft places the pointer at
the object containing the string.

Select FIND. Draft displays “Find?” Enter the character
string you want to find. The character string can be entered
in upper or lower case; FIND is not case sensitive. Draft
searches the worksheet for the desired character string and
places the pointer near it.

The next time you select FIND, Draft shows the previous
string on the prompt line. To search for a new string, edit
the previous entry by positioning the cursor with the <«>
and <—> keys and the <Home> and <End> keys, erasing
characters with <Backspace> or <Delete>, and adding
new characters with the alphanumeric keys. When you
finish entering the new string, press <Enter>.

If you are searching for a string identical to the last string
(for example, you want to find all 200 Q resistors on the
worksheet), press <Enter> with the current string name on
the prompt line. Draft remembers the location of the
previous string and searches for the next one.
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If you select FIND after finding the last occurrence of the
string, Draft “wraps” to the first occurrence of the string. If
there is only one occurrence of the string, FIND returns
repeatedly to the string when the command is selected.

NOTES: FIND works only in the worksheet you are editing.

To erase the previous string, select FIND and press <Esc>.
When FIND is selected again, the field is cleared.
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GET retrieves parts from the library database and places
them in the worksheet as normal, rotated, or converted
symbols. There are two methods you can use with GET to
retrieve parts.

Method 1

Method 2

Select GET. Draft displays
“Get 27

Enter the desired part name
exactly as it appears in the
library directory. Draft
searches the libraries you
specified when you
configured Schematic
Design Tools and finds the
part you requested. Once it
finds the part, Draft puts its
outline on the screen.

If there are two parts with the
same name in the configured
libraries, GET always
retrieves the first one. If the
name typed does not match
any part name in the library
directory, Draft shows an
error message. To verify the
spelling of a part name, use
the LIBRARY Directory
command.

Select GET. Draft displays
“Get 2”7

Press <Enter>. Draft
displays a list of libraries.
These are the libraries you
specified when you
configured SDT. Place the
highlight on the library
name you want to get a part
from, or begin typing the
name. You can also use the
<Page Up>, <Page Down>,
<Home>, and <End> keys to
move through the list.

After you select a library,
Draft displays a menu
listing the library parts.
Move the highlight to the
part name you want, then
press <Enter> to retrieve the
part. Draft puts the part’s
outline on the screen.

Once the part outline displays, you need to place it on the
worksheet. For information on placing parts on the
worksheet, see Rotating and placing parts in this section.

NOTE: GET searches libraries in sequence, as explained in
Library Options of Chapter 1: Configure Schematic Tools,
for the first part with the name you specified. To verify
that the part on the schematic is from the lzbrary you
intend, Inquire on the part.
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Getting a part by
entering a part suffix

The outline symbol

If you are using Method 1 (described on the previous page),
you can select library part numbers created with a prefix and
shorthand string (see Prefix definition in Chapter 17: About
libraries) from the library by entering the suffix. For
example, suppose you want to retrieve a 74LS27 from the
library. After selecting GET, enter any of the following
examples to retrieve the part:

Get? 74LS27  In this example, the entire part name is
used to retrieve the part.

Get? LS27 In this example, the prefix “LS” (which is
the shorthand string for “74LS”) is
combined with the suffix “27.” Draft
retrieves the part 74LS27.

Get? 27 In this example, only the suffix “27” is
entered. Draft looks through all of the
configured libraries and displays a menu of
all available parts with “27” as a suffix.
Select the desired part from the menu.

After getting the part from the library, the screen shows an
outline of the part symbol (figure 2-5). The outline symbol
shows the size and shape of the part, but no detail. Its
function is to let Draft move the part quickly around the
worksheet.

<
/(.
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Outline Detail

Figure 2-5. A part’s outline symbol and its detailed symbol.

If the outline symbol remains stationary for a short time,
Draft shows the detailed part symbol enclosed by the
outline symbol. Use this feature to view the position the
part will have when it is placed in the worksheet.
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parts

Place

Rotate

Convert

With the part selected and the outline symbol displayed,
Draft displays this command line:

'lglace Rotate Convert Normal Up Over Down Mirror

Move the symbol to where you want to place it. Use these
commands to rotate or place the part in the worksheet.

NOTE: The Convert command only displays for parts that
have a convert. .

Select Place to place the part on the worksheet.

After you place a part on the worksheet, Draft keeps the
same part selected, so that you can repetitively place
duplicates of a part without repeating the selection
process. When you have placed all the parts, press <Esc>
to return to the main command level.

When an outline symbol is placed over a copy of the same
object already placed on the worksheet, the object may
disappear. Moving the outline symbol displays the placed
part. :

Select Rotate to turn a part counterclockwise 90° (figure 26).
Each time you select Rotate, the part rotates an additional
90°.

This command only displays for parts that have a convert.

Some library parts have a second form, usually (but not
always) a DeMorgan equivalent, as well as the standard
representation. If an object has a converted form, the
Convert command displays on the command line when it is
retrieved from the library.

Select Convert to convert the object from its normal form to
its converted form. You may see the converted object by
leaving the outline symbol stationary.

To return a converted object to its original form, select
Normal.
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Normal

up

Over

Down

Mirror

NORMAL ROTATED ONCE
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Figure 2-6. Normal, Rotated, Up, Over, Down, and Mirrored
positions.

Select Normal to rotate an object to its original position, as
shown in the library (figure 2-6). This command also returns
mirrored or converted parts to their original form.

Select Up to turn an object 90° counterclockwise (figure 2-6).
This is equivalent to rotating it once from its normal
position.

Select Over to turn an object 180° counterclockwise (figure
2-6). This is equivalent to rotating it twice from its normal
position.

Select Down to turn an object 270° counterclockwise (figure
2-6). This is equivalent to rotating it three times from its
normal position.

Select Mirror to get a mirror image of an object (figure 2-6).
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HARDCOPY
Print Worksheet

worksheet to the printer or to a file.

HARDCOPY is not used to output to plotters. To plot a
schematic, use the Plot Schematic as described in

Chapter 28: Plot Schematic.

To print a schematic, select
HARDCOPY from the main
menu.

Draft displays the menu
shown at right.

Hardcopy

HARDCOPY uses fast draft printing mode to send a

Print Worksheet
Block Print
Destination
File Mode
Width of Paper
Scale

File
Replaced
Narrow
1.0000

NOTE: For printing a multiple sheet design, use the Print
Schematic reporter (described in Chapter 29: Print
Schematic) or Plot Schematic reporter (described in

Chapter 28: Plot Schematic).

Print Worksheet prints a hardcopy of the worksheet
displayed on the screen. It either sends it to the printer
attached to your printer port, or to a file, depending on the
setting of HARDCOPY Destination.

To send a copy of your worksheet to your printer, first make
sure your printer has power and is on line, and be sure that
HARDCOPY Destination is set to your printer port. Then
select Print Worksheet. Draft displays:

L::Creating Hardcopy of Sheet:::

After a few seconds, the worksheet starts printing.

To send a copy of your worksheet to a file, be sure that

HARDCOPY Destination is set to File. Then select Print
Worksheet. Draft creates a file with the name specified
under HARDCOPY Destination File.
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HARDCOPY
Block Print

HARDCOPY
Destination

LPT1

File

Use Block Print when you wish to print a specific area of
your worksheet. When you select this option, you define
the block to print with Begin and End. Draft displays

l: : :Creating Hardcopy of Sheet::: I

After a few seconds, the worksheet starts printing.

You can send a worksheet eithertoa ~ Destination
printer or to a file. This command LPT1
selects the hardcopy destination. File

Select Destination. Draft displays a box like the one above.

The upper entry is the printer port specified on the
Configure Schematic Design Tools screen as the Printer Port.
The configurable choices that might appear are LPT1,
LPT2, LPT3, COM1, COM2, COM3, or COM4.

NOTE: Some versions of DOS and BIOS do not support ports
COMS3 and COMA4. If your printer is connected to one of these
serial ports and HARDCOPY does not print, try changing to
a different serial port or to a parallel port.

Select File to specify a filename as the destination for the
HARDCOPY Print Worksheet command. Draft displays
the prompt “Destination of Hardcopy?” followed by the
default filename HARDCOPY.PRN..

Change the default filename and press <Enter>.

You can specify a complete pathname including a drive
specification. Because the output file is a graphics file, it
requires more disk space than the source schematic file.

To actually create the file, select HARDCOPY Print
Worksheet. Files created this way can later be sent to the
printer using the DOS COPY command.
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HARDCOPY
File Mode

Appended

Replaced

HARDCOPY
Width of Paper

Narrow

Wide

104

For example, if you create a printer file named MY.PRN
and your printer is attached to LPT1, you can print with the
following DOS command:

lC:\> copy my.prn. lptl /b 1

The /B parameter is needed because MY.PRN is a binary
file. /B prevents COPY from terminating prematurely when
it encounters the first Ctrl-Z character in the file.

NOTE: Because the hardcopy file is a binary file, the DOS
PRINT command cannot be used. For more information on
COPY, see your DOS manual.

File Mode determines whether File Mode
output from HARDCOPY commands Appended
replace or are appended to the Replaced
contents of any existing hardcopy

file.

Select File Mode. Draft displays the menu shown above.

Adds new data to the contents of the destination file. With
this command, you can save a series of hardcopies to the
same filename.

Replaces the contents of the destination file with new
data. This command overwrites the current contents of the
destination file with the new hardcopy.

Use Width of Paper to choose Width of Paper
between narrow and wide paper. Narrow
Select Width of Paper. Draft Wide

displays the menu shown at right.
Select Narrow if you have narrow paper (8 inches wide).

Select Wide if you have wide paper (13 inches wide).
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HARDCOPY Scale

A through E

User

INQUIRE

Use Scale to fit your hardcopy to a Scale 1.0000
specific sheet size. You may choose A
one of the five standard sheet sizes B
or specify a scale. If you want a c
draft print at half scale, enter 0.5. D

E

Select A, B, C, D, or E to scale the worksheet to the corres-
ponding paper size.

Select User to set the scale to a specific ratio. Draft
displays “Enter User Scale” and provides the current scale
as a default answer. Enter the desired scale.

For example, to print a draft copy at half size, enter 0.5.

INQUIRE displays text associated with stimulus, trace,
vector, layout, library parts, and error objects. Draft
associates text strings, some potentially lengthy, with
these objects. INQUIRE keeps the schematic neat and
uncluttered by making it possible to see text information
belonging to an object when needed.

Move the pointer to an object and select INQUIRE. The text
associated with the object displays on the top line of the
screen. Press <Enter> or <Esc> to return to the main menu
level.

If the text is too large to fit across the top of your screen
(more than 80 characters), scroll the text left and right
using the <¢> and <—> keys or the mouse.

If you repeat INQUIRE on a position in the schematic and
there is more than one object located there, Draft cycles
through the texts associated with each object.

When you select INQUIRE on a part, Draft displays the
original part name and the name of the library the part is
loaded from.
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JUMP JUMP quickly moves the pointer to Jump
specific locations on the worksheet. A tag
The specific locations can be tags, B tag
grid references, or X,Y coordinates. C tag
Select JUMP. Draft displays the z ::Z
menu shown at right. F tag
G tag
H tag
Reference
X location
Y location

JUMPA,B,C,D,E, When you select one of the JUMP Tag commands, the pointer
F,G,HTag jumps to the specified tag on the worksheet (the tag must
have been previously set with the Tag command). For
information about the Tag command, see the Tag section in
this chapter.

JUMP Reference  The Reference command moves the pointer to a specified
grid reference on the worksheet border. Grid references are
invisible until you set them using the SET Grid Parameters
command. For information on grid parameters, see the SET
Grid Parameters section of this chapter.

To jump to a grid reference, follow these steps:
1 Select JUMP Reference.

2. Draft displays “Jump to Reference.” Select the desired
Y-axis grid alphabetic reference from the menu. See
table 2-1 for the range of letters that can be used as grid
references.

3. Select the desired X-axis numeric grid reference from
the menu. See table 2-3 for the range of numbers that
can be used as grid references.

The pointer jumps to the grid reference location specified
and Draft returns to the main menu level.
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JUMP X-Location

ANSI Reference Common References
Sheet X Grid Y Grid Y Grid X Grid
Size Range Range Range Range
A N/A N/A A..D 1..8
B N/A N/A A..D 1..8
C A..D 1..4 A..D 1..8
D A..D 1..8 A..D 1..8
E A..H 1..8 A..D 1..8

Table 2-3. X and Y grid references. N/A indicates that the value is
not applicable because the sheet size does not have grid
references per ANSI Y14.1-1980.

The X-Location command moves the pointer a spec1f1c
distance along the X-axis. Each step represents "0 (0.1)
inch on the worksheet if SET Grid Parameters Stay On Grid
is turned on. Otherwise it is o0 (0.01) inch.

To jump to an X-location, follow these steps:

1.
2.

Select JUMP X-Location.

Draft displays “Jump X.” Enter the number of steps to
jump. A number without a plus or minus sign moves the
pointer to the actual grid coordinate. A number with a
positive sign (+10, +25, +30, and so on) moves the pointer
to the right, and a number with a negative sign (-10, —25,
-30, and so on) to the left. If you enter +10, for example,
the pointer jumps to the right 1 inch from its current
position (if you have SET Grid Parameters Stay On Grid
turned on). If you enter 10, without a plus or minus sign,
the pointer moves to the actual X grid coordinate 10.0.

When you press <Enter>, the pointer jumps to the specified
location and Draft returns to the main menu level.
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JUMP Y-Location  The Y-Location command moves the pointer a specific
distance along the Y-axis. Each step represents /o (0.1) inch
on the worksheet if the SET Grid Parameters Stay On Grid

command is turned on; otherwise it is Yoo (0.01) inch.
To jump to a Y-location, follow these steps:
1. Select Y-Location.

2. Draft displays “Jump Y.” Enter the number of steps to
jump. A number without a plus or minus sign moves the
pointer to the actual grid coordinate, a number with a
positive sign (+10, +25, +30, and so on) moves the pointer
up, and a number with a negative sign
(=10, -25, -30, and so on) down. If you enter +10, for
example, the pointer jumps up 1 inch from its current
position (if you have SET Grid Parameters Stay On Grid
turned on). If you enter 10, without a plus or minus sign,
the pointer moves to the actual Y grid coordinate 10.0.

When you press <Enter>, the pointer jumps to the specified
location and Draft returns to the main menu level.
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LIBRARY

LIBRARY Directory

Screen

File

LIBRARY displays part list Library
directories of libraries and displays |Directory
images of the parts in libraries Browse

configured to load with Draft.
Select LIBRARY. Draft displays the menu shown above.

Use the LIBRARY Directory command to select a library
and list its contents. The list can be displayed or saved in a
file.

Select LIBRARY Directory. Draft which Library?
displays a menu similar to the one PCBDEV.LIB

at right, listing the libraries TTL.LIB
currently configured in Draft. From DEVICE.LIB

this menu, select the library for
which to view a directory.

To?
Draft displays the menu shown at Screen
right. File

Select Screen. Draft displays the library directory on the
screen. When the screen fills, Draft pauses and displays
the More and Quit commands. Select More to display
another screen of part names. Select Quit to return to the
main menu level.

Select File. Draft displays “File?” on the prompt line.
Enter the path and filename. Draft sends the library
directory to the file.
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LIBRARY Browse

All Parts

Specific Parts

Use the Browse command to view Browse
the contents of a library, or select a All Parts
part and view it on the screen. Specific Parts

Select Browse. The menu shown above displays.

NOTE: Some devices may be too large to fit entirely on the
screen. Use the GET command to view these devices.

Select All Parts to view all the parts in a library. Draft
displays a menu showing a list of the libraries currently
configured to load with Draft. Select the library you want
to view. Draft displays the menu shown below.

Select Forward or Backward to 22V10 - Continue?
browse through the library. Select Forward

Quit to return to the main menu Backward

level. Select Get if you wish to Quit

place the current part. Get

Select Specific Parts to view individual parts from the
libraries. Draft displays “Part?”

Enter the name of the part you want to view. The part
displays on the screen. If you do not know the name of the
part, press <Enter> to display a list of parts. See
Chapter 20: Edit Library for details.
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MACRO

Macros are recordings of commands that you create and play
back to run commands quickly, reducing the number of
keystrokes required to perform repetitive and complex
tasks. Use the MACRO command to capture, delete, ini-
tialize (erase), list, write to, and read macros from a file.

Each macro consists of a name and a script and may contain
commands, pauses, other macros, and text. Each macro file
contains one or more macros. Macros are stored on your hard
disk in a text file.

You can assign macros to function keys, selected keyboard
keys, keys used with <Ctrl>, <Shift>, and <Alt>, or the
middle mouse button on a three-button mouse.

Schematic Design Tools 386+ includes two macro files,
MACRO1.MAC and MACRO2.MAC on the product disks.
These files include macros for drawing, editing, file
management, and setting Draft’s environment.

You can create macros two different ways:

< Record typed keystrokes as you Macro
select commands in Draft. Capture
< Write a macro script in a text Delete
. Initialize
editor. .
List
Select the MACRO command. The Read
menu at right displays. Write
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MACRO Capture

Valid macro keys

Select Capture to create a macro. Draft displays “Capture
macro?”

Press the key or keys to use to call the macro. The keys you
press appears on the prompt line. See table 2-2 for a list of
valid keys that can be assigned as macros.

Press <Enter>. Draft displays “<macro>,” showing Draft is
in macro capture mode.

In macro capture mode, Draft records any sequence of
keystrokes, mouse button clicks, and mouse movements.
Commands you normally perform in Draft can be recorded
and executed later as macros.

When you finish recording the macro keystrokes, choose one
of the following;:

% Press <M> or select MACRO to stop the Capture
command at the main menu.

% Press <Ctrl><End> to stop the Capture command
anywhere in the application.

A macro can be called by pressing selected keyboard keys;
keys used with <Ctrl>, <Shift>, and <Alt>; or the middle
mouse button on a three-button mouse. The macro name of
the middle button is MMB.

Table 2-2 on the next page shows the keys to which macros
can be assigned. The Alt+, Ctrl+, and Shift+ headings
indicate the key you press in combination with a key listed
in the left-hand column. The Key heading indicates that
you press the key alone.
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Alt + | Ctrl+|[Shift+| Key Alt+| Ctrl+|Shift+| Key
A v v F1 v v v v
B v v F2 v v v v
C v F3 v v v v
D v v F4 v v v v
E v v F5 v v v v
F v v F6 v v v v
G v v F7 v v v v
H v F8 v v v v
1 v v F9 v v v v
] v v F10 v v v v
K v v 1 v
L v v 2 v
M v 3 v
N v v 4 v
0 v v 5 v
P v v 6 v
Q v v 7 v
R v v 8 v
S v v 9 v
T v v 0 v
U v v A v
\' v v = v
W v v - v
X v v \ v
Y v v ] v
Y4 v v Right v
Tab v Pgup v v
Ins v Pgdn v v
Left v

Table 2-4. Valid key combinations for macros.

Grouping macros by type of task and assigning an extending
key to each type helps organize your macros. For example, use
the <Alt><Function> keys to set the environment and the
<Ctrl><Alpha> keys to draw schematics.

Within each group of macros, you may assign logical initials
for functions. For example, a macro that places a junction may
be named <Alt><]>.

113



Schematic Design Tools 386+ Reference Guide

114

Nesting macros

Pause

Debugging macros

A macro can call another macro or call itself from within a
macro. When you are capturing a macro, type the key name
of a previously saved macro. For example: Suppose you
want to nest the macro assigned to F2 within a new macro.
Type F2 at the appropriate time while you are capturing
the new macro.

You may create a macro that calls itself, however the
macro is recursive, or looping, and does not end until you
press <Ctrl><Break>. To nest a macro inside another
macro, insert the macro name, enclosed by curly brackets,
inside the text of another macro. For example:

{F3}=sry{F2}{}

If you want the macro to pause and wait for a command or
text, press <Ctrl><Home> followed by <Enter> and
continue entering the remaining commands. When a macro
containing such a command is running, it pauses for your
input and resumes when you press <Enter> or click the left
mouse button.

After capturing or writing a macro, test it for correctness. If
you need to fix any problems, you may either capture it
again or edit the macro using a text editor. Here are some
hints for debugging:

% Print the file containing the macro and use it as a script
for entering the commands manually.

< Use <Ctrl><Break> to stop a macro that doesn’t stop
on its own.

% If a macro does not run, another macro might still be
running. When a macro is expecting <Enter> after
<Macrobreak> and you use keyboard commands
instead, the macro does not stop. If a macro runs the
same commands endlessly, it is stuck in a loop. This
sometimes happens when you nest macros and specify
that a macro calls itself. It can also occur if you mix
keyboard and mouse commands when you use macros
assigned to the middle button.
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Initial macros

A

MACRO Delete

MACRO Initialize

MACRO List

MACRO Read

Initial macros run automatically each time you run Draft.

You may use an initial macro to set the environment to suit
your preferences or project. You specify the initial macro
and the macro file containing it on the Configure Schematic
Design Tools screen. You may specify only one initial macro
at a time. For information about configuring Draft for
macros, see Macro Options in Chapter 1: Configure
Schematic Tools.

NOTE: Initial macros must begin with <Enter><Esc>.

To delete a macro, select Delete. Draft displays “Delete
macro?” Type the key combination assigned to the macro
you wish to delete, then press <Enter>.

This command erases all macros in the macro buffer. To
erase all of the macros, select the Initialize command.
Draft displays the prompt “Initalize — Erase All Macros?”

Select No to return to the main menu level, or Yes to erase all
macros.

Select List to list all the key combinations assigned to
macros.

Read loads a macro file into an area of memory called the
macro buffer, where the macros can be accessed by Draft. If
the macro buffer already contains macros, the macros with
unique key combination assignments are added to those in
the buffer. Macros in the file with key combination
assignments that are identical to key combinations assigned
to macros in the buffer overwrite the macros in the buffer.

To load a macro file, select Read. Draft displays “Read all
macros from?”

Enter the path and filename in which the macros are
stored. Draft loads the macro file.
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MACRO Write

Using macros

Calling a macro

Macro buffer

When you capture macros Draft keeps them in memory, in
the macro buffer. MACRO Write saves all macros currently
in the macro buffer to a file. To save the macros to a file,
select Write. Draft displays “Write all macros to?”

Enter a filename. If the file you name already exists, it is
overwritten.

Macro files can be loaded automatically when Draft runs by
entering the macro filename and the name of the initial
macro in the Macro Options area of the Configure
Schematic Design Tools screen (see Chapter 1: Configure
Schematic Tools).

Before Draft can use macros in a macro file, it must read the
file into the macro buffer. The macro—when called—runs
from the buffer.

To use a macro, run Draft and read the macro file into the
macro buffer with the MACRO Read command.

To run a macro, press the key combination for that macro.
All instructions in the macro script run.

The macro buffer defaults to 8192 bytes of memory. If the
buffer fills, Draft displays a warning message. To increase
buffer memory you can either change the buffer size or
delete unused macros. See Macro Options in Chapter 1:
Configure Schematic Tools for more information about
macro buffer memory.
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A macro is a text file, and can be edited or created using a
text editor or word processing program such as Edit File.
The application you use must be able to save the macro file
in text-only format.

Macro text files

Macro syntax  The syntax of a macro definition is shown below.
{Macro Name} = Macro Script { }

& Macro name is a valid key, key combination, or the
acronym MMB enclosed in curly brackets.

< The equal sign ( =) indicates that commands follow:
<  Macro script is the list of commands the macro runs.
% The empty curly brackets ( { } ) mark the macro’s end.

The table below lists translations for command keys and

macro names.
Key Translation Name Translation
Alt \ Backspace {RUBOUT}
Ctrl A Escape {ESC}
Shift SHIFT Home {HOME}
Ctrl-Home {MACROBREAK]} End {END}
Enter {ENTER} Shift-Tab {BACKTAB}
Up {U} Tab A}
Down {D} Insert {INS}
Left « L} Delete {DEL)}
Right — {R}

Table 2-5. Key translations.

When you create macros using a text editor, you may
organize the macros any way you choose, and include any
character with these restrictions:

% Use only characters representing Draft commands, text,
or filenames in macro scripts.

% Avoid line breaks or paragraph breaks in long macros.
You may use groups of spaces to force the macro to wrap
on the screen.

< Use only MMB or valid key combinations from table 2-2
for macro names.
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Example: macro for
cutting wires

Example: macro for
placing parts on grid
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< Do not use curly braces or equal signs anywhere except
where required by macro syntax.

When you finish writing the macro, name the file and save
it in text-only format.

To cut a wire in Draft, use this macro instead of deleting
and redrawing the entire wire. This macro places a junction
on the wire, drags the junction to break the wire, and
deletes the junction. To cut off the extra wire, put the cursor
on the extra segment and select DELETE Object Delete.

{\B}=pjp{ESC}bdbe{U} {D}pdodj{ESC}{}

After using the Cleanup Schematic processor to identify
parts that are off grid, you can use this macro to find and
move parts back onto the grid. At the Find? prompt, enter
the name or part value of the part that is off grid. The
macro copies, deletes, and gets the part. The part appears
highlighted, ready for you to position it. To place the part,
press <Enter>. If a part is already on grid, this macro does
not move it off grid.

{\A}=f{macrobreak}bsbedod{esc}sgsybg{macrobreak}
p {esc}{}
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Macro comments

Using a text editor, you may add comments to macros that
remind you and others what each macro is for. Macros with
comments are also useful for quick reference. Follow these
guidelines to add and preserve comments in macro files.

<

D
0'0

2
0'0

K2
0'0

%,
°o

0
0'0

Place comments before or after the macro, or in both
positions. You may also insert paragraphs between
macros. The comments in these macros are shown in
bold:

PLACE Junction {“P}=pjp{}
{~*P}=pjp{} PLACE Junction
PLACE Junction {"P}=pjp{} for SuperSquig project

Do not use the left brace ({) in comments.

Use a text editor to alphabetize the list by comment or
by macro name. Save the file in text-only format.

Make a back-up copy of the file and store it in a safe
location such as another directory or on a diskette.

Consider changing the extension of original macro files.
For example:

[C:> COPY SAMPLE.MAC SAMPLE.MAS I

Avoid writing over original macro files with MACRO
Write. When you select MACRO Read, Draft ignores
all text outside macros. When you select MACRO
Write, Draft erases all comments placed in the file.

Print the macro file to create a quick reference card.

Once you have a collection of macros, keeping track of what
each macro does may get complicated, particularly if you
share macro files with other OrCAD users. You may want to
organize your macro files by establishing conventions for
naming the macros and by adding comments to your macro
files.
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Assignment macros

120

This section describes a method for controlling multiple
Draft macros using the middle mouse button.

For each macro you assign to the middle button, you need
two macros. The first macro contains the commands for
doing a task such as placing a junction. You save this macro
in its own file. For example, the macro for placing a junction
looks like this:

{mmb}=pjp{esc} {}
Save the macro to the following file:
putjunct.mac

The second macro directs the application to read the macro
file containing the first macro. You may either include the
second macro in the macro file that you specified during
configuration, or you may use the MACRO Read command to
read the macro file. ’

For example, the macro for assigning the junction macro to
the middle mouse button looks like this:

(Aj)=mrputjunc£.mac(enter} {}
The file you save this macro to might be this:

mymacros.mac

If you develop a number of macros for your three-button
mouse, you may find it helpful to create a subdirectory to
contain macro files. If you create such a subdirectory, named
ORCADESP\SDT\MACRO for this example, the second
macro changes to this:

{"j}=mrc:\
ORCADESP\SDT\MACRO\putjunct .mac{enter}{}

Once you set up the macro files, you assign macros to the
middle button using keyboard commands. For example:

{\b}=mrmacro_b.mac{enter}{}
{\d}=mrmacro_d.mac{enter}{}
{\g}=mrmacro_g.mac{enter}{}
{\j}=mrmacro_j.mac{enter}{}
{\k}=mrmacro_k.mac{enter}{}
{\s}=mrmacro_s.mac{enter}{}
{\w}=mrmacro_w.mac{enter} {}
{\z}=mrmacro_z.mac{enter}{}
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Individual macros PLACE Bus

{mmb}=pb{}
Saved in macro_b.mac

DELETE Block Begin
{mmb}=dbb{macrobreak}e{}
Saved in macro_d.mac

BLOCK Drag Begin
{mmb}=bdb{macrobreak}e{macrobreak}p{}
Saved in macro_g.mac

PLACE Junction Place
{mmb}=pjp{esc}{}
Saved in macro_j.mac

BLOCK Move Begin
{mmb } =bmb {macrobreak}e{macrobreak}p({}
Saved in macro_k.mac

BLOCK Save Begin
{mmb}=bsb{macrobreak}ebg{}
Saved in macro_s.mac

PLACE Wire Begin
{mmb}=pwb{}
Saved in macro_w.mac

ZOOM Out and Back
{mmb}=zo{macrobreak}zi{}
Saved in macro_z.mac
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Creating efficient
macros

When you capture a macro, you may press keys or click the
mouse. When you write a macro, you may duplicate
keystrokes and mouse clicks. Macro size and execution speed
depend on the method you use to select commands. Pressing
keys results in fewer macro instructions. In complex macros,
using keystrokes:

@
<>
<

<>

Speeds the macro up
Increases its readability

Minimizes its size and thereby maximizes the number
of macros that the macro buffer may hold

Frees more memory for the worksheet

The following examples of initial macros show the
difference between a macro captured with keystrokes and
the same macro captured with mouse clicks.

<>

@

Macro captured with keystrokes, 32 bytes:
{F1}={ENTER}sgvysdysxy{U}{D} {}

Macro captured with mouse clicks and keystrokes, 364
bytes:

{F2}={ENTER} {D} {D}{D}{D}{D} {D}{D}{D}{D} {D}{D}{D}
{D} (D} {ENTER}{D} {D} {D}{D}{D}{D}{D} {D} (D} {D} {R} {D}
{ENTER} {D}{D} {D} {ENTER} {ENTER} { ENTER} {D} {D} {D} {D}
{D}{D}{D} (D} {D}{D}{D}{D}{D}{D}{ENTER} {U} {U} {R} {U}
{U}{U}{D}{D}{ENTER} { ENTER} {ENTER} {D} {D} {D}{D}{D}
{D}{D}{D}{D}{D}{R}{D}{D}{D}{R}{D} {ENTER} {D}{D} {D}
{D}{D}{D}{D}{D}{D}{D}{L}{D}{U}{U}{L}{D} {ENTER}
{ENTER}{D}{U}{}

You may also increase the speed at which macros run by
selecting SET Macro Prompts No either before running the

macro or as part
of the macro.
Figlﬂ'e 2-7 Prompts off
compares the
execution times

F2 - Mouse
Prompts on B TN | B FI - Keys

of F1 and F2

with Macro Execution Time

Prompts set On

and Off. Figure 2-7. Macro execution times for key

and mouse macros.
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PLACE

PLACE Wire

X ) a
—Ailg -1
—3pok

Begin

PLACE puts wires, buses, junctions, Place
bus entries, labels, text, module Wire
ports, power, dashed lines, and Bus
hierarchical sheets on your Junction
worksheet. Entry (Bus)

\ Label
Select PLACE from the main Module Port
command menu. Draft displays the Power
menu shown at right. Sheet

Text

Dashed Line
Trace Name
Vector
Stimulus
NoConnect
Layout

Select PLACE Wire to place wires in the worksheet. Draft
displays:

lBegin Find Jump Zoom l

To draw a wire, first place the pointer at the point on the
worksheet where you want the wire to start.

Select Begin. Draft displays:

IBegin End New Find Jump Zoom I

Draw the wire by moving the pointer. Use the following
PLACE Wire commands to finish drawing the wire.

Use the Begin command to:
< Start drawing a wire segment.

< Finish drawing a wire segment and begin a new one (if
the wire you are drawing makes a 90° turn).

You can use Begin over and over again to draw a complex
wire. As you move the pointer, a dashed guide line
representing the wire is drawn.
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End

New

To continue drawing the wire from a 90° turn, select Begin
where the turn starts (point A in figure 2-8). You may also
move to the end of the wire (point B in figure 2-8) and

select either Begin, End, or New to place a wire segment.
When you finish placing a wire segment with Begin, End, or
New, the dashed guide line becomes a solid line. A dashed
guide line shows placement of a wire segment has not been
completed with the Begin, End, or New commands.

uza
1 [r=1l

4802

Figure 2-8. Drawing a wire.

Continue drawing the wire. To end the wire, select either
End or New.

NOTE: See the Schematic Design Tools 386+ User’s Guide
for examples of macros that simplify wire placement.

Select End when you are done drawmg a wire. Draft returns
to the main menu level.

Select New when you are done drawing a wire and would
like to start drawing another wire. Draft remains in wire-
placing mode, and returns to the “Begin Find Jump Zoom”
command line. '
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PLACE Bus

Begin

End

New

Select Bus to place buses on the worksheet. Draft displays:

LBegin Find Jump Zoom l

To draw a bus, place the pointer at the worksheet location
where you want the bus to start. Select Begin. Draft
displays:

|§egin End New Find Jump Zoom I

Draw the bus by moving the pointer. Select one of the
PLACE Bus commands to finish drawing the bus.

Use the Begin command to:
< Start drawing a bus segment.

< Finish drawing a bus segment and begin a new one (if
the bus you are drawing needs to make a 90° turn.

You can use Begin repeatedly to draw a complex bus.

To continue drawing the bus from the 90° turn, select Begin
where the turn starts. You may also move to the end of the
bus and select either Begin, End, or New to fill it in.

Continue drawing the bus until you come to where you want
it to end. To connect the bus to an end point, select either End
or New.

With the pointer at the end point, select End. Draft returns

to the main menu level.

With the pointer at the end point, select New. Draft stays
in bus-placing mode and returns to the “Begin Find Jump
Zoom” command line. Drawing a bus is identical to drawing
a wire (see the PLACE Wire command).

NOTE: Buses with module ports attached to them are
automatically labeled with the same name as the module
port, and do not need an additional label.
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PLACE Junction
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On a worksheet, many wires and buses connect or cross each
other. Junctions are placed on the worksheet to distinguish a
connection from a cross-over. If more than two wires or buses
connect to a common node, place a junction there to tell the
Check Electrical Rules reporter and Create Netlist processor
that the node is a physical connection.

If you don’t place a junction at an intersection of wires or
buses, Check Electrical Rules and Create Netlist interpret
the intersection as a cross-over.

In many designs, you may want to connect a wire at 90°
angles to a bus. If you do, you must place a junction at the
connect point. Junctions are not required if you use a bus entry
(see the PLACE Entry (Bus) command).

To place a junction in the worksheet, select PLACE Junction.
Draft displays:

LPlaée Find Jump Zoom I

Position the pointer where you want the junction and select
Place. Draft remains in “PLACE Junction” mode until you
press the <Esc> key.
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PLACE Entry (Bus)

Use the Entry (Bus) command to place bus entries on a
worksheet. Use bus entries are for aesthetic purposes to
connect wires or other buses to a bus. In the picture at the
left, A shows a series of wire bus entries and B shows a bus
entry used for a bus turn.

When you select PLACE Entry (Bus), Draft shows the last
bus entry selected, with this command line:

lPlace / \ Wire Bus Find Jump Zoom I

To place a bus entry, select Place. Select the / or \ command
to change the bus entry angle. Draft shows the last bus
entry angle when you select PLACE Entry (Bus).

Select Wire to place wire entries. Use this command when a
wire is to exit or enter a bus from another object.

Select Bus to place bus entries. Use this command when a
bus makes a turn or is joined to another bus.

NOTE: Junctions are not required to connect a bus entry to a
bus. (See PLACE Junction.)
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PLACE Label

This is ‘ label
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Place
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A label is an identifier placed on a worksheet that connects
signals (wires and buses) together without actually
drawing the wires connecting them. A label is

automatically assigned to a bus when you attach it to a
module port, so you do not need to place an additional label.
You can place labels horizontally or vertically on a
worksheet.

Labels are not comments. Labels have meaning for other
tools, such as Create Netlist. To place a comment on the
worksheet, use the PLACE Text command.

To place a label, select Label. Draft displays the prompt:
“Label?” Enter the name of the label. Draft displays:

l?lace Orientation Value Larger Smaller Find ]

Select Place to place the label on the worksheet.

When the label is placed, the “Label?” prompt returns. You
can place another label or press <Esc> to return to the main
menu level.

NOTES: If you always stay on grid, the label is always
correctly positioned to connect to a wire or bus. Just move the
pointer on the wire or bus to place the label.

If you enable Do not append sheet number to labels in the
local configuration of IFORM or HFORM, you need to use
labels for local nets on one sheet that are different from
local netnames on other sheets. This way, your netlist will
not mix local nets on one sheet with local nets of another
sheet.

Select Orientation to change the orientation of the label to
Horizontal, Vertical, Up, Over, or Down.
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Value

Larger

Smaller

Placing labels correctly

Select Value to enter a value for the label. When you select
Value, the prompt “Text?” displays followed by the current
value. Edit the value by moving the cursor with the <¢«>
and <—> keys, and the <Home> and <End> keys, erasing
characters with <Backspace> and <Delete>, and adding
new alphanumeric or extended ASCII characters. To type an
extended ASCII character, hold down the <Alt> key and
type the number of the character using the number keypad.
When you finish editing the label’s value, press <Enter>.

Select Larger to make a label larger. Select Larger as many
times as you like until the label is large enough.

Select Smaller to make the label smaller. As with Larger,
you may select Smaller over and over.

In order for Check Electrical Rules and Create Netlist to
associate internal and bus member labels with wires and
buses, you must place labels in “contact” with the bus or
wire. The bottom edge of the leftmost character is the
“hotpoint” of a label. Some portion of it must be right next
to the bus or wire to establish contact.

Figure 2-9 shows correct label positions for both vertical
and horizontal wires. Notice the hotpoints for each label
(bottom edge of the character “L”) are next to the wire.

Figure 2-10 shows incorrect label positions. None of the
label hotpoints are next to the wire.
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Figure 2-9. Correct label positions. Figure 2-10. Incorrect label positions.
In both figures, the right-pointing arrows indicate label hotpoints.
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PLACE Module Port
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A module port is used to connect signals on the current sheet
to signals on other worksheets. Unspecified module ports
may be used to transfer isolated power from one sheet to
another. Module ports may be connected to either wires or
buses.

Signals remaining internal to the worksheet should use
labels, not module ports.

All module ports and labels with the same name are
considered to be electrically connected, just as are all labels
with the same name. For example, if you have a module
port named “ABC” and a wire labeled “ABC” that connects .
two components somewhere else on the worksheet, the
module port and the label are electronically connected even
though they aren’t physically connected on the worksheet.

To place a module port, select Input

Module Port command. The prompt Output
“Module Port Name?” displays. Bidirectional
Enter the module port name. Draft Unspecified

displays the menu shown at right.

Select Input if the module port is used as a signal input,
Output if the module port is used as a signal output,
Bidirectional if the module port is used as a bidirectional
signal, or Unspecified if the module port is used to transfer
power or “don’t care” signals. Figure 2-11 shows the four
types of module ports and their default styles.

After selecting one of the commands Input >
shown at right, Draft draws a Output <I
preliminary version of the module Bidirectional <>
port with its name. You may move Unspecified 1

it before placing it. The following
command line displays:

[Place Value Type Style Find Jump Zoom I

Select Place to place the module port on the worksheet. The
prompt “Module Port Name ?” displays, so that you may
place another module port. Press <Esc> to return to the
main menu level.
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Before placing the module port, you can also change its
Value, Type, or Style. A module port’s value is whatever
you typed after “Module Port Name?” Its type is Input,
Output, Bidirectional, or Unspecified. Its style is how it
looks on the screen. If you select Style, you can choose from
the options shown on the next page.

A module port’s style is Module Port Style
independent from its type. For Right pointing
example, a Both pointing style does Left pointing

not necessarily mean the module Both pointing
port is Bidirectional. Neither pointing

NOTE: Normally, an unspecified module port is specified
when isolated power is transferred between worksheets.
For more information, see Chapter 11: Create Netlist.

The figure below shows the four types of module ports with
their default styles.

Input module port

O ame Outpeut module port
<Bidirectional > Bidirectional module port
[Unspecified ] Unspecified module port

Figure 2-11. Types of module ports.

NOTE: Module ports are not intended to be used as physical
connectors, such as DB-9, and so on. Physical connectors are
objects that should be created as library parts. For
information on working with connectors, see Chapter 11:
Create Netlist.
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PLACE Power
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Use PLACE Power to place power supply objects on the
worksheet.

To place a power object on a worksheet, select Power. Draft
displays:

E’lace Orientation Value Type Find J

The power object appears on the screen, ready to be
positioned and placed on the worksheet. Before placing the
power object on the worksheet, you can change its
Orientation, Value, or Type.

If you select Orientation, you can choose Top, Bottom, Left,
or Right.

NOTE: The power pin default is a circle with a value of
VCC. When you execute PLACE Power, the orientation

~ returns to Top. However, type and value will be whatever

was set previously.

A power object’s value is the text (for example, VCC)
associated with it. If you select Value, Draft displays the
prompt “Power Value? xxx” where xxx represents the current
value. You can backspace over the current value or append to
it. Enter the new value (for example, +5, GND, + 5 VDC, -12
VDC, VSS, VEE, or any other text string). Draft returns to
the main menu level. '

A power object’s Type is its appearance on the screen. If you
select Type, you can choose Circle, Arrow, Bar, or Wave.

Select Place to place the power object where you want it on
the worksheet. Then, press <Esc> to return to the main menu
level.

If you use the Create Netlist processor, see Chapter 11:
Create Netlist for information on handling isolated power
such as in battery backup and other applications.
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Figure 2-12 shows the four kinds of power objects and their

orienta tioqs.
Toe Bottom Left Right
Circle vg°© W& veco- -ovee
Arrou vee e vcc o pyce
Bar vge vde VCC— —vee
Have vee vée VeC “vee

Figure 2-12. Circle, Arrow, Bar, and Wave power objects and their
orientations.
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PLACE Sheet
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In Draft you can create hierarchical designs using sheet
symbols. A sheet symbol, which represents a worksheet in a
hierarchy, contains net names. The net names connect
signals on the active worksheet to the sheet the symbol
represents.

A sheet net is the way a connection is made between the
signal attached to the sheet net on the current sheet and
the module ports on the worksheet represented by the sheet
symbol.

To place a sheet symbol, select Sheet. Draft displays:

lBegin Find Jump Zoom AJ

Select Begin, outline the area, then select End to finish it.
Draft then displays:

Add-Net Delete Edit Name Filename Size AJ

Pointer movement is now restricted to the left and right
sides of the box of the hierarchical sheet, the proper
locations for sheet names and nets.

Use Add-Net to add sheet nets so that connections can be
made between worksheets. To add a net sheet, place the
pointer at the location where you want the name and select
Add-Net. Draft displays the prompt “Net Name?” Enter
the net name. Draft displays the menu shown below. Select
the appropriate type for your sheet net.

For more information, see Editing Input >
sheets earlier in this chapter, and Output <l
the discussion of hierarchies in the Bidirectional <>
Schematic Design Tools 386+ User’s ~ |Unspecified I

Guide.

To delete sheet nets, place the pointer at the net’s location
and select Delete.
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Edit

Name

Filename

Move

To edit a sheet net, place the pointer at the net’s location
and select Edit. Draft then displays a menu allowing you to
choose between Name and Type.

To edit the net name, select Name. Edit the net name by
positioning the cursor with the <¢-> and <—> keys or the
<Home> and <End> keys, erasing characters with
<Backspace> and <Delete>, and adding new characters
with the alphanumeric keys. When you finish editing the
net name, press <Enter>.

To edit the net type, select Type. You can then choose Input,
Output, Bidirectional, or Unspecified.

Use the Name command to edit the sheet name. The initial
sheet name is a question mark (?) located at the top of the
sheet. Typical sheet names are “Memory Array” or
“Dynamic RAM Refresh circuitry.”

To specify a sheet name, select Name. Draft displays
“Sheet Name?” followed by the current sheet name. Edit
the sheet name using the editing techniiques discussed
above. When you finish editing the sheet name, press
<Enter> to place it at the top of the sheet.

Use Filename to change the filename of the file representing
the hierarchical worksheet. Draft automatically produces
a filename based on the date and time of day the sheet
symbol was placed in the schematic. This ensures no two
filenames will be the same.

Edit this filename using the editing techniques discussed
above. When you finish, press <Enter>.

Use Move to move a net connection. Move the pointer to the
net connection you want to move, select Move, move to the
new location, and select Place or press <Enter>.
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Size

PLACE Text

This is text
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Size increases or decreases the sheet size. When you select
Size, Draft displays:

[End Jump Zoom J

Draft automatically positions the pointer on the lower
right corner of the sheet. To change sheet size, move the
pointer until you reach the desired size. Then select End.

Use PLACE Text to place comments on your worksheet.
Comments are useful for including revision history,
tolerance, and other information in the worksheet.

When you select Text, Draft displays the prompt “Text?”
Enter the text you want as a comment. You may use
alphanumeric or extended ASCII characters. When you
finish, press <Enter>. Draft displays the command line:

[Place Orientation Value Larger Smaller Find JumpAJ

Select Place to place the text on the worksheet.

When the text is placed, the “Text?” prompt returns. You
can place more text or press <Esc> to return to the main
menu level.

Select Orientation to specify the direction of the baseline
of the label’s text.

Horizontal and Vertical orient the text to the bottom of the
screen.

Up rotates the label 90° counterclockwise, orienting the text
to the right edge of the schematic.

Over rotates the label 180° counterclockwise, orienting the
text to the top edge of the schematic.

Down rotates the label 270° counterclockwise, orienting the
text to the left edge of the schematic.
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Value

Larger

Smaller

Select Value to edit the text. When you select Value, the
prompt “Text?” displays followed by the current value. Edit
it by positioning the cursor with the <¢<-> and <—> keys,
and the <Home> and <End> keys, erasing characters with
<Backspace> and <Delete>, and adding new characters
with the alphanumeric keys or with <Alt> and the number
keypad. When you finish editing the value, press <Enter>.

Select Larger to make the text larger. You may select Larger
more than once until the text is as large as you like.

Select Smaller to make the text smaller. As with Larger,
you may select Smaller over and over.
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PLACE Dashed Line

Begin

End

New

Dashed Line places a dashed line on the worksheet. This is
useful for setting off sections of your design. You can then
label sections with comments constructed with PLACE Text.

Placing a dashed line is similar to placing a wire. When
you select Dashed Line, Draft displays:

[Begin Find Jump Zoom I

To draw a dashed line, place the pointer at the point on the
worksheet where you want the dashed line to start.

Select Begin. Draft displays:

[Begin End New Find Jump Zoom |

Draw the line by moving the pointer. Use the following
PLACE Dashed Line commands to finish drawing the line.

Use the Begin command to:
< Start drawing a dashed line.

< Finish drawing a dashed line and begin a new one (if
the line you are drawing makes a 90° turn).

You can use Begin over and over again to draw a complex
line. To end a dashed line, select either End or New.

Select End when you are done drawing a dashed line. Draft
returns to the main menu level.

Select New when you are done drawing a dashed line and
would like to start drawing another dashed line. Draft
remains in the line-drawing mode, and returns to the “Begin
Find Jump Zoom” command line.
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PLACE Trace Name
Y 4

Place

Value

Trace name format

Examples

A ftrace is a special marker placed on a worksheet that
identifies a node to be traced in the digital simulation of
the design. To keep the design from being cluttered, the
trace name is not visible on the schematic. To view the
contents of a trace, use the INQUIRE command.

To place a trace, select Trace Name. Draft displays the
prompt: “Trace Name?” Enter the name you wish this sig-
nal to be displayed as in the simulator. Draft displays:

LPlace Value Find Jump Zoom j

Select Place to place the trace on the worksheet. After
placing the trace, the “Trace Name?” prompt returns. You
can place another trace or press <Esc> to return to the main
menu level.

NOTE: If you always stay on grid, the trace is always
correctly positioned to connect to a wire or bus. Just move the
pointer on the wire to place the trace.

Select Value to edit value for the trace before you place the
trace. When you select Value, the prompt “Trace Name?”
displays followed by the current value. Edit the value
using the editing techniques describe previously When you
finish editing the trace name, press <Enter>.

A trace may be placed on either a wire or a bus. The trace
name may consist of any printable characters including
spaces, except a period. If the display name contains a left
or right square bracket, then the name is considered to be a
bus name and the trace must be placed on a bus. For buses,
the format of the bus may be specified after the right
square bracket in the name. The format is a single character
from the following list:

B Binary format D Decimal format
H Hexadecimal format O Octal format
ADD 5

DATA[O0..15]D
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PLACE Vector
S

Place

Value

Vector column format

A vector is a special marker placed on the worksheet that
identifies a node to be stimulated by a test vector. The test
vectors are referred to by column number, therefore, the
vector placed on the worksheet has a vector column value.
To keep the design from being cluttered, the vector column is
not.visible on the schematic. To view the vector column
number of a particular vector, use the INQUIRE command.

To place a vector, select Vector. Draft displays the prompt:
“Vector Column?” Enter the column number of the vector.
Draft displays:

[Place value Find Jump Zoom I

Select Place to place the vector on the worksheet.

When the vector is placed, the “Vector Column?” prompt
returns. You can place another vector or press <Esc> to
return to the main menu level.

NOTE: If you always stay on grid, the vector is always
correctly positioned to connect to a wire or bus. Just moye the
pointer on the wire to place the vector.

Select Value to edit the vector column. When you select
Value, the prompt “Vector Column?” displays followed by
the current value. Edit the value by positioning the cursor
with the <> and <—> keys, and the <Home> and <End>
keys, erasing characters with <Backspace> and <Delete>,
and adding new characters with the alphanumeric keys.
When you finish editing the vector column, press <Enter>.

The vector column indicates which column of the test vector
file to use when the simulation is run. The column number is
a decimal whole number such as 5. '
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PLACE Stimulus
n.r|

Place

Value

Stimulus value format
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A stimulus is a special marker placed on a worksheet that
identifies a node to be stimulated by in the digital
simulation of the design. The stimulus is an expression
describing the pattern of logic states. To keep the design
from being cluttered, the stimulus pattern is not visible on
the schematic. To view the contents of the stimulus, use the
INQUIRE command.

To place a stimulus, select Stimulus. Draft displays the
prompt: “Stimulus?” Enter the value of the stimulus. Draft
displays:

LPlace Value Find Jump Zoom I

Select Place to place the stimulus on the worksheet.

When the stimulus is placed, the “stimulus?” prompt
returns. You can place another stimulus or press <Esc> to
return to the main menu level.

NOTE: If you always stay on grid, the stimulus is always
correctly positioned to connect to a wire. Just move the
pointer on the wire to place the stimulus.

Select Value to edit the value of the stimulus. When you
select Value, the prompt “Stimulus?” displays followed by
the current value. Edit the value by positioning the cursor
with the <> and <—> keys, and the <Home> and <End>
keys, erasing characters with <Backspace> and <Delete>,
and adding new characters with the alphanumeric keys.
When you finish editing the value, press <Enter>.

The stimulus describes the pattern of logic states to be
applied to a net in the simulation. The pattern is described
using a series of functions. A value must have a minimum of
one function. The maximum is limited to the number of
functions that can be placed in the text associated with the
stimulus object.

There are two types of functions: set and branch. At least
one space is required between each function.
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Examples

Set function

A set function consists of two variables: the time and the
value. These two variables are separated by a colon. The
time is an unsigned whole number. The value is a single
letter from the following list:

0 Setto0

1 Settol

U Set to undefined

Z Set to high impedance
T Toggle

For example, the function to set the signal to a 1 at time 50
is 50:1.

NOTE: Separate multiple functions with spaces.

Branch function

The branch function consists of two variables: the time the
branch is to occur and the time to branch to. The two
variables are separated by :G:. Both of the time values are
unsigned whole numbers.

For example, the function to branch from time 450 back to
time 400 is 450:G:400.

NOTE: Only one branch function is allowed per stimulus
value.

The following examples show proper stimulus expressions:
0:0 100:T 200:G:100
0:U 37:1 59:2 83:G:37
0:U 50:0 100:Z 150:1 200:Z 250:U 255:0
0:1 20:0 40:z 60:U 80:G:20

For additional information on stimulus, see the Digital
Simulation Tools 386+ Reference Guide.
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PLACE NoConnect
X

Place

A no-connect is a special symbol that identifies a pin on a
device that is intentionally to be left unconnected. This
object causes reports that show unconnected pins to ignore
pins with no-connect symbols. No-connect pins should not be
connected together. No-connects may not be placed on buses,
wires, sheet nets, module ports, labels, power objects, or bus
entries. You can place no-connects anywhere, but the other
tools will not recognize the no-connect.

To place a no-connect, select NoConnect. Draft displays:

LPlace Find Jump Zoom

Select Place to place the no-connect on the worksheet.

You can place another no-connect or press <Esc> to return to
the main menu level.

NOTE: If you always stay on grid, the no-connect is always
correctly positioned to connect to a pin. Just move the
pointer on the pin to place the no-connect.
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PLACE Layout
O

Place

Value

A layout object is a special marker intended to give a layout
directive to PC Board Layout Tools. This function is not
currently implemented in PC Board Layout Tools, but it can
be used to place messages on a schematic for use within
Schematic Design Tools 386+.

To prevent design clutter, Draft displays the layout object
symbol on the screen but not the message. To view the
contents of the message, you select the INQUIRE command.

To place a layout object on the worksheet, select Layout.
Draft displays the prompt: “Layout Directive?” You can
enter up to 126 alphanumeric or extended ASCII characters.
Draft displays:

lPlace Value Find Jump Zoom J

Use Place to place the layout object on the worksheet.

When the layout object is placed, the “Layout Directive?”
prompt returns. To place another layout object, enter
another message. If you don’t want to place another layout
object, press <Esc> to return to the main menu level.

Select Value to edit the message. When you select Value,
the prompt “Layout Directive?” displays followed by the
current message. When you finish editing, press <Enter>.
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QUIT Enter Sheet

QUIT Leave Sheet

Use QUIT to enter and leave Quit FILENAME.SCH
hierarchical worksheets, load, Enter Sheet
update, and write to files, clear the |Leave Sheet
worksheet, suspend to DOS, and Update File
abandon edits. Write to File
Initialize
Select QUIT. The menu shown at Suspend to System
right displays. Abandon Edits
Run User Commands

Use the Enter Sheet command to view a schematic
represented by a sheet symbol, which includes sheet parts
and sheetpath parts, in a hierarchical design. To edit the
schematic nested inside the one you are working on, select
Enter Sheet.

If you have made any changes to the current worksheet
without saving it, Draft displays “Enter - Abandon
changes made?”

This message means that unless you save your changes you
will lose them. Select No to cancel the Enter Sheet
command. If you select Yes, all changes made during this
work session are lost, and Draft displays:

Iﬁnter Leave Find Jump Zoom I

Place the pointer inside the sheet symbol for the subsheet
you wish to enter and select Enter sheet. For information
about saving your latest design session to a file, see the
QUIT Update File command.

Draft returns to the Enter Sheet menu, so you can enter other
subsheets. Press <Esc> to return to the main menu level.

To leave a subsheet, select Leave Sheet. When you invoke
this command, you move one level up in the schematic
hierarchy. If you are at the top of the schematic
hierarchy, Draft briefly displays the error message
“ERROR : Already at the Root Level.”
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QUIT Update File

QUIT Write to File

QUIT Initialize

Update File writes your latest worksheet design session to
a file.

To update a file, select Update File. If the current work-
sheet had been previously loaded from a file, the file is
updated. If the current worksheet is unnamed, Draft
responds “Write to File?” Enter the desired filename.

To update a file other than the current file, use the QUIT
Write to File command.

Press <Esc> to return to the main menu level.

Write to File saves the current worksheet to any file you
specify. When you choose Write to File, Draft displays
“Write to File?”

Enter the desired filename. Draft saves the worksheet to
the file specified and then returns the QUIT menu.

Press <Esc> to return to the main menu level.

Initialize either loads a worksheet file or erases every-
thing from it, thus clearing it. To perform these tasks, select
QUIT Initialize.

If there are parts on the worksheet and you have made
changes since the file was loaded or saved, Draft displays
“Initialize — Are you sure?” Select No to cancel the
Initialize command and return to the main menu level.
Select Yes to abandon any changes.

Draft displays “Load File?” Select a file in one of two
ways.

You may enter the name of the file to load. If the file
exists, the worksheet loads and displays. If the file does
not exist, Draft displays a blank worksheet and the
message “<<<new worksheet>>>."

You may press <Enter> to display a list of schematic files,
including “New Schematic,” in the current design directory.

Press <Esc> to return to the main menu level.
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QUIT Suspend to
System

QUIT Abandon Edits

Suspend to System temporarily leaves Draft and the
worksheet, saves the worksheet in memory, and returns to
the operating system. Once you have suspended Draft, you
may run operating system commands, including using other
programs, so long as there is enough system memory.

CAUTION: Always save your worksheet to a disk file
before using Suspend to System.

To suspend to the operating system, select Suspend to
System. Draft suspends operation, loads the system
command interpreter, and adds an additional “>“ to the
system command prompt. This is a reminder that Draft is
suspended and in the “background.”

To return to Draft, type EXIT at the system prompt. Draft
then returns to the “foreground” and the worksheet you
were working on displays.

Select Abandon Edits to exit Draft and return to the
Schematic Design Tools screen. If parts have been placed on
the worksheet since the last update, Draft displays
“Abandon - Are you sure?” Select No to cancel the
command. Select Yes to quit and return to the Schematic
Design Tools screen.
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QUIT Run User
Commands

Use this command to quickly exit Draft and run an
externally-defined operating system command.

Select Run User Commands. Draft suspends to the operating
system and issues the command DRAFTUSR. You can create
DRAFTUSR.BAT, a batch file containing system
commands, or you can create DRAFTUSR.EXE or
DRAFTUSR.COM containing compiled commands of your
choice. DRAFTUSR may be in the current design directory
or elsewhere in the system, in which case, the path the
operating system searches must be set to find DRAFTUSR.
For more information on writing batch files and setting the
search path, see your operating system’s configuration
documentation.

After DRAFTUSR runs to completion, Draft prompts “Press
any key to continue.” Press any key to return to Draft.

NOTE: 1t is possible to use macros and the Block Text Export
command to create DRAFTUSR.BAT. For example, you can
set up a macro to move to a clear area of a schematic, place
one or more lines of text, and do a Block Text Export of this
text to the current directory. The macro could then select
QUIT Run User to perform the tasks specified in the
exported text.
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Use REPEAT to duplicate the last entered object, label, or
text string and place it on the worksheet.

The location of the duplicate object, label, or text is deter-
mined by the Repeat parameters specified with SET Repeat
Parameters. You can also use SET Repeat Parameters to
automatically increment or decrement the numeric suffix of a
duplicated module port, label, or text string. For details on
the SET Repeat Parameters command, see the SET command
on the next page.

For an example of how to use the REPEAT commahd, see
chapter 6 in the Schematic Design Tools 386+ User’s Guide.
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SET

Use SET to control the following Draft options:

£<3

Panning the screen
automatically

Creating backup files

Dragging buses when
rubberbanding

Ringing the error bell

Having the left mouse
button execute <Enter>
when released

Macro prompting

Drawing non-
orthogonal wires

Showing pin numbers

Turning off the
standard title block

<

2
"0

2
0"

To change the status of an option,
select SET. Draft displays the menu |Auto Pan YES
shown at right.

If you prefer options other than the
defaults, you may change them
automatically every time Draft
runs using an initial macro. See the
MACRO command in this chapter
and Chapter 1: Configure
Schematic Tools for information
about initial macros.

Displaying pointer
coordinates, grid dots,
and grid references

Release the pointer
from the stay-on-grid
constraint

Setting repeat
parameters

Changing the
worksheet size, A
through E

Making certain items
visible or invisible in
zoom scale 2

Setting the cursor style
to a pointer or cross.

Set

Backup File YES
Drag Buses NO
Error Bell YES
Left Button NO
Macro Prompts YES
Orthogonal YES
Show Pins YES |
Title Block YES
Worksheet Size A
X,Y Display NO
Grid Parameters
Repeat Parameters
Visible Lettering
Cursor Style
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SET Auto Pan  Auto Pan controls movement past the screen boundary.
While Auto Pan is turned on, when the pointer crosses a
screen boundary, the screen pans in that direction.

When you select Auto Pan, you then choose between Yes and
No. Yes turns on auto panning; No turns it off.

~
Kf )

e
LESPETH

3

Logic and Display Circuit

Figure 2-13. Panning changes the area of the schematic that displays.

SET Backup File = Backup File controls whether or not Draft creates a backup
~ file of your worksheet when you write or update files using
the QUIT command. The backup file contains the previous

version of your edited worksheet.

When you select Backup File, you then choose between Yes
and No. Yes turns on the creation of backup files; No turns it
off.

A NOTE: Turning off Backup File can be dangerous. If your file
should accidentally be damaged or erased, you will be
unable to recover it.
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SET Drag Buses

SET Error Bell

SET Left Button

Use Drag Buses to stretch buses, rubberband-like, when you
use the BLOCK Drag command. Because there are more
points to locate when rubberbanding, system performance
slows down when you use BLOCK Drag with Drag Buses
turned on.

When you select Drag Buses, you then choose between Yes
and No. Yes turns on rubberbanding buses; No turns it off.

Error Bell turns the error bell (your computer’s speaker) on
and off. When you turn this option on and you are in Draft,
error messages and errors sound the speaker.

When you select Error Bell, you then choose between Yes
and No. Yes turns on the error bell; No turns it off.

When Left Button is on, releasing the left mouse button
executes the <Enter> key for command line commands only.
Pressing the left mouse button continues to select the
command highlighted in pop-up menus.

For example, suppose you select the PLACE Wire command
and the “Begin Find Jump Zoom” command line displays at
the top of the screen. To select Begin with the mouse when
SET Left Button is turned off, you click the left button once
to display the pop-up menu and once again to select Begin.
When SET Left Button is turned on, you instead press the
left button and hold it down while you move the highlight
to Begin, then release the left button. This selects Begin and
saves one button click.

When you select Left Button, you then choose between Yes
and No. If you select Yes, releasing the left button on your
mouse executes <Enter>. If you select No, releasing the left
button on your mouse does not execute <Enter>.
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SET Macro Prompts

SET Orthogonal

When Macro Prompts are turned on, the commands making
up your macros display on the screen when the macro runs.
Turn Macro Prompts on when debugging macros or to watch
the commands being performed when you run the macro.

After selecting Macro Prompts, you choose between Yes and
No. Yes turns on macro prompts; No turns them off.

NOTE: Setting Macro Prompts to No turns screen redraws off
when a macro runs. This speeds up macro execution. As a
result, Auto Pan is set to No during macro execution and
macros using the ZOOM command won’t work.

When Orthogonal is on, wires and buses are drawn
orthogonally (perpendicular to each other). When turned
off, wires and buses can be drawn at any angle.

u? u?
127, py A 121 a L=
—iilpg a4 Ailip oy

—32pcLk —2pcLk
yZ m==3Y S3CSo1
Yes No

As the above figure shows, when you select Orthogonal, you
then choose between Yes and No. Yes restricts wires and
buses to connections at 90° angles; No places no restrictions
on the angles and so you can draw wires and buses at any
angle.
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SET Show Pins

SET Title Block

When Show Pins is turned on, pin numbers for library parts
are shown on the screen and in worksheet hardcopies.
When disabled, pin numbers are not shown on the screen or
in hardcopies.

u? u?
=1 [PN a2~ —n Qb—
Lip a4 B e —
—32pcLK —CLK
SALS91 54591
Yes No

After you select Show Pins, you then choose between Yes
and No. As the figure above shows, Yes turns on the display
of pin numbers; No turns it off.

When Title Block is turned on, Draft puts the standard title
block on the worksheet. With the option turned off, you
may create a custom title block using the PLACE Wire/Bus
and PLACE Text commands.

 e—

Yes No

When you select Title Block, you then choose between Yes
and No. Yes turns on the display of the title block; No turns
it off.
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SET Worksheet Size

SET X,Y Display

Use Worksheet Size to select the worksheet size, A
through E.

After you select Worksheet Size, choose a letter from A
through E. The exact dimensions of each worksheet size are
defined in the Template Table on the Configure Schematic
Design Tools screen. For more information, see Chapter 1:
Configure Schematic Tools.

When X,Y Display is turned on, the upper right part of the
prompt line shows the pointer coordinates. The work-sheet
origin (0,0) is the upper left corner. Coordinates do not
appear on the screen until the pointer is moved.

2.20, .30

Yes No

When you select X,Y Display, you then choose between Yes
and No. Yes displays pointer coordinates; No doesn'’t.

CAUTION: When grid coordinates are not displayed, it is
easy to make small errors when placing parts, wires, and
buses. These errors may cause problems when using the
Check Electrical Rules reporter and Create Netlist
processor. This is because wires and buses may look as if
they are connected when they are not. Check Electrical
Rules and Create Netlist interprets these incomplete
connections as opens. Do not place parts, wires, or buses in
the worksheet with X,Y Display disabled or with Stay on
Grid turned off (described on the next page).




Chapter 2: Draft

SET Grid Parameters  Select Grid Parameters. Draft Set Grid Parameters
displays the menu shown at right. |Grid References NO
Use Grid Parameters to display Stay on Grid YES
grid references, keep the pointer on [Visible Grid Dots NO

grid, and display grid dots.

Grid References = When Grid References are turned on, Draft displays an
alphanumeric border on two of the four worksheet sides.
The top border shows grid reference numbers, and the left
border shows reference letters. The borders are scaled to the
size of the worksheet. Grid references can be used as
destination for the JUMP command.

Stay on Grid  When Stay on Grid is turned on, the pointer location is
confined to the predefined grid. When disabled, the
pointer may be moved off-grid to any position on the
worksheet at a resolution ten times that of the grid.

After you select Stay on Grid, you select either Yes or No.
Yes restricts the pointer to the grid; No does not.

A CAUTION: Placing parts, wires, and buses with Stay on
Grid turned off may cause problems, because wires and buses
may look as if they are connected when they are not.
Unconnected wires and buses are reported as errors by the
Check Electrical Rules reporter and Create Netlist
processor. To avoid trouble, do not place parts, wires, or
buses in the worksheet with Stay on Grid turned off.

Visible Grid Dots  When Visible Grid Dots are turned on, grid dots display on
the worksheet. When grid dots are visible and SET Stay on
Grid is turned on, it is easier to place parts at specific points
on the worksheet.

The distance between grid Zoom . .
dots depends on the current | Scale | Grid dot spacing

zoom scale. The table at 1 Vio of an X or Y unit
right lists the grid dot 2 20 of an X or Y unit
spacing at different zoom 5 % of an X or Y unit
scales.

10 1XorY unit
After you select Visible 20 2 X or Y units
Grid Dots, select either

Yes or No. Yes displays grid dots; No does not.
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X Repeat Step

Y Repeat Step

Repeat Parameters are used Set Repeat Parameters

to determine how the X Repeat Step 0

REPEAT command works. Y Repeat Step + 1
Label Delta + 1

Select Repeat Parameters. Auto Increment NO

Draft displays the menu

shown above.

X Repeat Step determines the number of unit steps in the X
direction the object being repeated is offset from the
previous object. The X direction goes horizontally across the
worksheet, with positive to the right and negative to the
left of the current pointer position. A unit step in the X
direction is defined as o of an X unit when SET Stay on
Grid is turned on and % of an X unit when SET Stay on Grid
is turned off. You can view the change in X units as the
pointer moves on the display by turning on the SET X,Y
Display option.

When you select X Repeat Step, the prompt “X Repeat
Step?” displays. Enter any integer.

Y Repeat Step determines the number of unit steps in the Y
direction the repeated object is offset from the previous
object. The Y direction goes vertically on the worksheet,
with positive above and negative below the current pointer
position. A unit step in the Y direction is defined as /0 of a
Y unit when SET Stay on Grid is turned on and YwofaY
unit when SET Stay on Grid is turned off. You can view the
change in Y units as the pointer moves on the display by
turning on the SET X,Y Display option.

When you select Y Repeat Step, the prompt “Y Repeat
Step?” displays. Enter any integer.



Chapter 2: Draft

Label Delta  Label Delta determines how much the numeric suffix
information on labels, module ports, and text changes, and in
what direction, when they are repeated.

When you select Label Delta, the prompt “Label Repeat
Delta?” displays. Enter a whole number. If you enter a
positive number, the numeric suffixes on labels, module
ports, and text are incremented by that number when they
are placed with the PLACE command or the REPEAT
command. If you enter a negative number, label suffixes are
decremented by that number when placed with the PLACE
command or the REPEAT command.

Auto Increment When Auto Increment is turned on, the numeric suffix (f it
exists) of labels, module ports, and text is automatically
incremented or decremented when the objects are placed on
the worksheet with the PLACE command. After a label,
module port, or text string is placed, its numeric suffix is
changed by the amount specified by the Label Delta
command.

When you select Auto Increment, you then choose between
Yes and No. Yes turns on automatic incrementing or
decrementing of labels, module ports, and text; No turns it

off.

SET Visible Lettering  You can choose to have visible lettering for Scale 2
some items on the pPart Field YES
worksheet display in Pin Number NO
zoom scale 2. When you Pin Name NO
select Visible Lettering, Label NO
the menu shown at right Text YES
displays. Module Port NO

Power Value YES
To make an item visible, Sheet Name YES
select it and choose Yes. Sheet Net NO
To make it invisible, Title Block YES

select it and choose No.
This option only affects how the lettering of the object
appears on the screen in zoom scale 2.
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SET Cursor Style  Cursor Style determines whether Cursor is a pointer
Draft displays a crosshair cursor Pointer
along with the arrow pointer. Cross

Select Cursor Style. Draft displays
the menu at right.

Pointer  Select Pointer for an arrow pointing up and to the left: *.

Cross  Select Cross to add a full-screen crosshair to the arrow. The
crosshairs are especially useful for alignment when you
place objects or edit a schematic.
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TAG

The TAG command identifies and Tag set
remembers locations on the A Tag
worksheet. You can specify eight B Tag
locations (A through H) using the C Tag
pointer. Tagged locations can be D Tag
used as destinations for the JUMP E Tag
command. Tags are invisible when g Z‘:Q
set on the worksheet and are not H Tag

saved with the worksheet.

To set a tag, place the pointer at a location you want to
remember. Then select the TAG command. Draft displays
the menu shown above.

When the TAG menu displays, select the tag to set from the
menu. Once selected, Draft remembers the tag location. Once
the tag is set, Draft returns to the main menu level.
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ZOOM Center

ZOOMIn

ZOOM Out

ZOOM Select

ZOOM zooms in or out from the worksheet, changing the
amount of detail you see on the screen. You can select from
the five zoom levels described below.

Scale1 The most detailed zoom scale. All lettering is
visible.

Scale2  The second most detailed zoom scale, representing
% of scale 1.

Scale5 The third most detailed zoom scale, representing
' of scale 1.

Scale 10 The fourth most detailed zoom scale, representing
Yo of scale 1.

Scale 20 The least detailed zoom scale, representing /40 of

scale 1.
To change the zoom scale, select Zocm (present scale= 2)
ZOOM. Draft displays the menu Center (2)
shown at right. In (1)
Out (5)
Select

Selecting ZOOM Center centers the displayed portion of
the sheet around the pointer. This command is useful for
centering an object on the screen so you can easily edit it.

For example, if the display of an object is partially off the
screen, center it by placing the pointer near the object and
selecting ZOOM Center.

The number in parentheses shows the current zoom scale.

ZOOM In zooms in on the worksheet for a more detailed
view. The number in parentheses shows what the zoom
scale will be the next time you select ZOOM In.

ZOOM Out zooms out to display a larger worksheet area.
The number in parentheses shows what the zoom scale will
be the next time you select ZOOM Out.

Use ZOOM Select to select any one of five zoom scales (1, 2,
5, 10, or 20) from a menu.
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1

Label names

Wire labels

Guidelines for
tH creating designs

This chapter provides information to help you create
netlists from your schematics. To obtain predictable results,
you should follow several simple rules. You can then use
Create Netlist and Create Hierarchical Netlist to create
netlists in over thirty formats. If you plan to use your
schematics with any of OrCAD’s other tools, such as PC
Board Layout Tools, following these rules greatly
simplifies the task of creating a usable netlist.

If these rules are not followed, the database that contains
the connectivity of all of the components may contain
incorrect connections.

Draft is quite liberal concerning label names: it accepts any
of the standard ASCII printable characters in naming
labels and buses. Some netlist formats are more restrictive.
You should be aware of any naming restrictions imposed by
your target netlist format. For instance, PC Board Layout
Tools does not allow spaces, left parentheses or braces, or
right parentheses or braces. See the file NETFORMS.DOC
in View Reference for the syntax rules.

Use labels to connect signals from one worksheet area to
another without using wires or buses.

For example, assume you have a signal labeled ABC in your
worksheet and you would like to connect another object on
the worksheet to the same signal. Instead of drawing a
wire from ABC on one side of the worksheet to the other
object, you can identify each signal with a label, as shown
in figure 3-1.
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Bus labels

UlA

?4LS04

uiBe

BC 3 4

24L.S04

Figure 3-1. Using a label.

NOTE: If you enable the Do not append sheet number to
labels option in the local configuration of IFORM or
HFORM, the labels for local nets on one sheet should be
different from those on other sheets. This way, your netlist
will not mix local nets on one sheet with local nets of
another sheet.

Labels are also used for naming buses and bus members. For
Create Netlist and Create Hierarchical Netlist to
properly associate a bus with its individual members, both
the bus and the wires (bus members) branching from the bus
must be labeled following a specific format.

Bus labels must be in the form:
BUSNAME [X. .y]

The prefix of the label, indicated above by BUSNAME,
represents the name of the bus. The suffix of the label,
indicated above by [x..y], specifies a range of decimal
integers representing the number of wires branching from
the bus. x represents the first wire number in the bus; y
represents the number of the last wire branching from the
bus. There will be (y — x + 1) wires in the bus. The prefix and
suffix must not have spaces between them.
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Examples are:

ADDR[0..31] (This bus has 32 members.)
DATA[16..31] (This bus has 16 members.)
CONTROL[1..4] (This bus has 4 members.)
A[100..190] (This bus has 91 members.)

Figure 3-2 shows a bus label

roperly positioned.
properiy p ADDR[O. . 311

A bus label may be placed
anywhere on the bus, as
long as the label’s hotpoint
is touching the bus. The
hotpoint is the lower-left
point of the first character;
see the PLACE Label
command in Chapter 2:
Draft for a description of label hotpoints. A bus may have
more than one label placed on it.

Figure 3-2. Correct position for
a bus label.

Wires branching from a bus must be labeled in a form
corresponding to the bus. For example, suppose a bus is
labeled as follows:

BUSNAME [0..9]

Then the wires branching from the bus must have labels of
the form shown below: '

BUSNAMEX

where x is a decimal integer in the range of 0-9. BUSNAME
and x must not have space between them.
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Multiple labels
on a bus

Combining labels

Figure 3-3 shows an example of a properly labeled bus and
its members.

u2
ADDRO 5 4
appri__6] A9 DO 53
NADDR2 7 A2 D2 2
NADDR3 4 11
ADDR4 3 AAi D3
NADDRS 2 A5
ADDR6 11 32
ADDR7 17] -
ADDR8 16 »g
ADDRY 15] 2g
8 —
[oF]
10 WE
2114

Figure 3-3. Label format required by Create Netlist and Create
Hierarchical Netlist for buses and bus members.

A bus may have more than one label placed on it. In actual
applications, bus labels may be placed anywhere on the bus
and still be associated with their respective bus signal
labels. As a rule, you may place any number of labels on a
bus or wire. However, only the busname in the form:

BUSNAME [x. .y]

will be used for the netname. The other labels are strictly
for your convenience. They are not used in netlists.

Often times it is necessary to refer to bus members by names
other than that of the bus. For instance, one member of a bus

- might be MEMI10, but you still want to refer to it as C\S\

(this notation represents CS with a bar over it, meaning the
complement of CS). This is an example of combining labels.
Figure 3-4 shows label MEMI0..11] as a bus containing 12
members. Ul is connected to the bus via labels MEMO
through MEM11.
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Notice on the left side of the figure that label MEM10 has
label C\S\ placed next to it, and that label MEM11 has
label W\E\ next to it. On the other side of the figure, C\S\
and W\E\ are labels that have been placed on pins 8 and 10
of U2 and U3.

MEM[B..ll]\

J

o4
14

7]

20 d
Di
o2
o3

i

88

A

b}

A3 3RLRRRBRRE

114

N

3R28
iia

A3 BESRRRERZR YA SR2RRRBREE

B

Figure 3-4. Combining labels.

This example shows how to connect signals MEM10 and
MEM11 to U2, by labeling them as C\S\ and W\E\,
respectively. In the case of U3, C\S\ and W\E\ signals are
connected to the 2114 device without being physically
connected to the bus.
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For Create Netlist and Create Hierarchical Netlist to list
interworksheet connections properly, they must be specified
on the worksheets following certain conventions. '

Lateral intersheet connections, as in flat file structures, are
established by placing complementary module ports with
the same names on different sheets.

Vertical intersheet connections, as in hierarchical designs,
are established by placing module ports having the same
names as nets placed in a sheet symbol one level up in the
hierarchy.

When buses connect to module ports or nets, the bus-range
format explained in the previous section must be used in
both module port names and net names. The ranges specified
in module port and net names must match the ranges of the
buses to which they connect.

The prefix of a module port name or net name need not be
identical to the prefix of the label on the bus to which it
connects. However, making them the same is a good
practice, unless there is a reason for doing otherwise.

Figure 3-5 shows

three examples of - [(ADBTO 15T ~——ARRI0. .25
buses properl

p P y [CUT[0-15] ADDI O 151
connected to module

ports. Notice the bus <EORTIO.TE] EE——
label suffix, [0..15], is
identical to the
module port suffix.

Figure 3-5. Connecting buses to
module ports.



Chapter 3: Guidelines for creating designs '

Figure 3-6 shows a more detailed example of connecting bus
signals to module ports.

-
~4

g

bk
9
78 pR2BR2R

2164

Figure 3-6. Connecting buses to module ports.

The main bus in figure 3-6 is labeled BUS[0..10]. Electrical
connection between the wires branching from this bus and
component U1 is established by labeling the wires BUSO
through BUSI10.

The signal labeled BUS8 is conducted off the worksheet
through the module port named W\E\. The wire label for
this signal is based on the format of the bus label. But, as
shown, the name of the module port on this wire does not
have to match the wire label. However, to establish
connection with a module port on some other worksheet, the
other module port must also be named W\E\.

The bus BUS|0..10] also leaves the worksheet. It connects to
a module port having the same name. While the prefix,
BUS, could legally be different, the suffix specifying the
number of signals must be identical.

The signal labeled R\A\S\ can be connected to a wire
elsewhere in the worksheet simply by giving the other
wire the same label. Because the R\A\S\ signal is trans-
ferred through the bus, BUS[0..10], it must also have a
label based on the format of the bus label; in this case,
BUS10.

Module ports connected to individual, non-bus wires may be
named in any format. They are not required to have a
suffix. Figure 3-7 shows typical examples of non-bus signals
connected to module ports.
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Figure 3-7 Module ports connected to non-bus signals.

NOTE: It is not necessary to place the label BUS[0..10] on
the bus since the module port BUS[0..10] is on the bus. At
every module port, a label with the same name is assigned
when the connectivity database is constructed.

You can split buses in your worksheet. Figure 3-8 shows an
example.

ﬁmv
RESET

—42J rvm

EREERETE

Figure 3-8 Splitting a bus.

As shown in figure 3-8, you can split the same signal off a
bus multiple times by attaching more than one wire with
the same label.
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Bus mapping If you are procc‘essing subsgts of bus signals with a common
logic block, it is economical to create a subsheet that
contains the logic and map bus signals to the subsheet’s
input signals. To map one set of signals to another, use the
technique shown in Figure 3-9.

SHEET . SCH

SYZF|CAGF. CODE IDWG NO RFEV

July 21, 1994

SCALF ] SHFFT 1

Figure 3-9. Example of bus mapping method.

The bus BUS|0..15] is split into four groups of four signals
each. Each individual signal has two labels—BUS4 and
BDATAO, for example—so that SHEET.SCH can refer to
the signals internally as DATAI0..3]. This mapping gives
the netlister unique names for the signals: ADATAI0..3],
BDATA[0..3], and so on.
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The EDIF 2 0 0 netlist format includes named properties as
a means of passing information from the designer to the
EDIF reader. Named properties are passed in the eight
part fields on each part. Passing a named property is a two-
step process:

1. Entering the information in the part field.

2. Telling the EDIF netlist format file to convert the part
field to a named property.

Step 1 is done in Draft, where you enter the information in
the following form:

propertyName=value

The section Editing parts, under the description of the
EDIT command in Chapter 2: Draft, explains how to enter
information in part fields.

Step 2 is done on the Configure Netlist Format screen,
with FEDIF.EXE or HEDIF.EXE as the selected format.
Appendix B: Netlist formats describes the Convert
PartFields to Named Properties configuration option in
the description of the EDIF netlist format. The section
Configure IFORM in Chapter 11: Create Netlist describes
IFORM'’s local configuration screen and HFORM'’s local
configuration is described in Chapter 12: Create
Hierarchical Netlist.
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‘Handling and
isolating power

Power connections are handled in a number of ways. Most
parts in the libraries supplied by OrCAD have defined
power and ground pins. These pins are hidden from the
drawing, but nonetheless are part of the symbol definition.

To make connections from the outside world to the hidden
power pins in the library part, Draft uses a power object
(placed with the Place Power command).

For example, assume you have a CMOS device placed in
the worksheet. In the CMOS library source file, this device
is defined to have a VDD and VSS power pin. To connect
another signal from the outside world to the same VDD
potential as in the CMOS device, just connect the signal to a
power object named VDD.

Power objects are global in scope. A global object is one
whose signal (power in this case) connects to all other
global signals of the same name. Connectivity between
global objects of the same name holds for all worksheet file
structures.

The programs that create the netlist connect all power
objects and signals of the same name. This power handling
ability makes it easy to isolate different power sources.

These programs also treat certain parts in part libraries as
power objects if they are defined a special way. The four
types of grounds in the DEVICE.LIB library (Earth, Field,
Power, and Signal grounds) are good examples.

To be treated as a power object, a device is defined as having
zero parts per package, only one pin and no reference
designator. The pin is defined to be of type PWR. Figure 3-10
shows the source file definition of the GND POWER symbol
found in the DEVICE.LIB part library. Significant entries
appear in bold. When a part has these characteristics,
Draft treats the part from the library as a power object.
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'‘GND POWER'

{X size =}2 (Y Size =}1 Parts per Package =}0 Tl PWR ' GND'
{000000000011111111112}
{

{012345678901234567890)
COIHHHRRBERA RS H AR R AR

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

N N s e A A oy
HOOOoOOoOOODODOOCO
[5,]

-

LINE +0.0 +0.0 +2.0 +0.0
LINE +0.3 +0.3 +1.7 +0.3
LINE +1.4 +0.6 +0.6 +0.6
LINE +0.9 +0.9 +1.1 +0.9
END

Figure 3-10. Source file for the GND POWER symbol.

In the example in figure 3-10, notice the pin name is GND.
If this power ground symbol is placed on a worksheet, it
represents it as being connected to any other object with a
power pin named GND.

There are several ways to create different power supplies
in a design. One way is to simply place a power object on the
worksheet with the Place Power command, select the
Value command and change the value to be whatever you
want to distinguish it from other power objects.

Another approach is to create a custom power object and
give its pin a unique name using the OrCAD part editor,
Edit Library.

Or, edit the definition of a power object in a library source
file and give its pin a unique name. Then, update the binary
form of the library by running the Compile Library tool.
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Connecting
power objects
with different names

For example, in the part library source file, you could edit
the signal ground definition, changing the name of its pin
from GND to SGND. Or, you could edit the power ground
definition, and change its pin name from GND to PGND.
Each type of ground will then be connected to any other
object with a power pin defined as SGND or PGND.

To find power pin numbers on library components, use the
LIBRARY Browse command in Draft or Edit Library.

In OrCAD libraries, many of the devices are defined with
the positive supply voltage pin named VCC. Others are
defined with the positive supply voltage pin named VDD.
To operate pins of both types from the same power supply,
you must connect those pins to one another.

Similarly, many of the libraries have return power pins
defined as GND or as VSS. The same requirement applies
for connecting both types to the same potential.

To connect power supply pins together, or connect a power
supply pin to any other supply voltage, you place a
separate power object for each different supply in the
worksheet. Name one power object with the same name as
one of the supply voltages, VDD for example. Name the
other power object with the same as the remaining supply
voltage, VCC for example. Finally, connect the two power
objects together with a wire. The following figure shows
how this is accomplished.

EXAMPLE A

| (
EXAMPLE B V?C \ﬁD +§V

EXAMPLE C

EXAMPLE D
vss GND

Figure 3-11. Power supply connections.
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Example A shows a power object named VCC connected to a
+5 volt power supply. In the connectivity database, every
object with a VCC pin is connected to a +5 volt power
supply. This assumes your design contains a power supply
with a power object named +5V attached.

Example B shows two power objects, VCC and VDD,
connected to a +5 volt power supply through a power object
named +5V.

Example C shows a power object, VEE, connected to a =5.2
volt power supply through a power object named -5.2V.

Example D shows a power object, VSS, connected to a power
object named GND. This electrically connects the two types
of grounds in the netlist.

One way to isolate power in the worksheet is to edit parts
in the source library file, giving their power pins new
names, then update the library with Compile Library. This
is time consuming and makes it difficult to keep track of
which parts are to be used on which schematic for any
particular supply. There is, however, another way to
isolate power.

To isolate power without editing the part libraries, connect
a module port to a power object. When the connectivity
database is built, the name of the module port supersedes
the library name of the power object. Only the module port
name is used in conducting the power signal from one
worksheet to another. ' '

If a power object is to transfer isolated power from one
worksheet to another, either in a linked file or hierar-
chical structure, it must be
connected to a module port of
type Unspecified. The
Check Electrical Rules step
in Create Netlist does not

accept other types of module D MASASEE ¢ IR

ports, .....................

Figure 3-12 shows three
examples of power objects
connected to module ports.

Figure 3-12. Isolating power on
a worksheet by connecting
power objects to module ports.
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Handling poWer ina
hierarchy

Example of isolating
power: battery backup

Power in a hierarchy is handled in much the same way as it
is in a linked file design. Power objects connect to all other
objects with the same name. If a module port is connected to a
power object, the module port supersedes the power object for
conducting the signal off the worksheet.

When passing power from a worksheet through a module
port up to a sheet symbol, you must place a sheet net in the
sheet symbol to conduct the power signal.

In battery backup applications, main power can be supplied
throughout the design with power objects. Backup power
can be isolated from the main source by using a module port.
Figures 3-13 through 3-15 show this approach to a battery
backup application.

This design is a three-sheet hierarchy. The root sheet,
shown in figure 3-13, contains the CPU and control circuitry
of the design. Two sheet symbols are also placed in the root
worksheet. One sheet symbol represents the power supply;
the other represents the memory backed up by battery.

Notice a VDD power object is placed in the root worksheet
and connects to a +5V power object. Since the 80C51 and the
82C82 power pins are labeled as VDD in their library source
files, the +5V and VDD power objects connect +5 volts from
the power supply (shown in figure 3-14) to the VDD pins of
both devices.

Figure 3-15 shows the battery backed CMOS memory. The
memory control signals are conducted from the CPU root
sheet through module ports AD[0..7], WE, and A[0..7]. In
the POWER SUPPLY worksheet, the power signal to the
CMOS MEMORY worksheet is isolated from the +5V
supply through a module port named BACKUP.
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Figure 3-13. Root CPU sheet.
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In the CMOS memory sheet (figure 3-15), another module
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