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Preface

Congratulations on choosing Multicap 9 from Electronics Workbench. We are confident that it
will deliver years of increased productivity and superior designs.

Electronics Workbench is the world's leading supplier of circuit design tools. Our products
are used by more customers than those of any other EDA vendor, so we are sure you will be
pleased with the value delivered by Multicap 9, and by any other Electronics Workbench
products you may select.

Documentation Conventions

When Multicap 9 guides refer to atoolbar button, an image of the button appears in the left
column.

When you see the icon in the left column, the functionality described is only availablein
certain versions of Multicap 9. Please refer to the release notes for details.

Multicap 9 guides use the convention Menu/ltem to indicate menu commands. For example,
“File/lOpen” means choose the Open command from the File menu.

Multicap 9 guides use the convention of an arrow (>) to indicate the start of procedural
information.

Multicap 9 guides use the construction CTRL-KEY and ALT-KEY to indicate when you must
hold down the “ Ctrl” or “ Alt” key on your keyboard and press another key.

The Multicap 9 Documentation Set

Multicap 9 documentation consists of this User Guide, the Component Reference Guide and
online help. All Multicap 9 users receive PDF versions of the User Guide and the
Component Reference Guide.

User Guide

The User Guide describes Multicap 9 and its many functionsin detail. The guide is organized
based on the stages of circuit design and reporting, and explains al aspects of using Multicap
in detail. It also offers an introductory tutorial that takes you through these stages.



Online Help

Multicap 9 offers afull help file system to support your use of the product.

Choose Help/Multicap Help to display the help file that explains the Multicap 9 program in
detail, or choose Help/Component Reference to display the help file that contains details on all
the component families provided with Multicap 9. Both are standard Windows help files,
offering atable of contents and index.

In addition, you can display context-sensitive help by pressing F1 from any command or
window, or by clicking the Help button on any dialog box that offersit.

Adobe PDF Files

The User Guide and the Component Reference Guide, are provided on the documentation CD
as Adobe PDF files. To open PDF files, you will need Adobe’s free Acrobat Reader program,
available for download at www.adobe.com.

License Agreement

Please read the license agreement found at www.el ectronicsworkbench.com carefully before
installing and using the software contained in this package. By installing and using the
software, you are agreeing to be bound by the terms of this license. If you do not agree to the
terms of thislicense, simply return the unused software within ten daysto the place where you
obtained it and your money will be refunded.
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Chapter 1
Installing Multicap

This chapter contains Multicap installation instructions. It also includes documentation on the

Support and Upgrade Utility (SUU) and the Network License Server (NLS).

r%‘ Some of the features described in this chapter may not be available in your edition of
a Multicap 9. Such features have an icon in the column next to their description. Refer to the

release notes for alist of the featuresin your edition.

The following are described in this chapter.

Subject Page No.
Installation Requirements 1-2
Installation Overview 1-3
Installing Multicap 9 1-3
Before Installing Multicap 9 1-3
Single User Edition 1-4
Multi-Station Standalone Edition 1-5
Network Version 1-5
Changing Server Name and/or Port Number After | 1-10
Client Installation
Network License Server 1-10
Administering the Network License Server 1-10
Administering Fixed Seat Licenses 1-11
Reviewing License Server Events 1-12
Troubleshooting 1-12
Support and Upgrade 1-14
Checking for Updates 1-14
Installing Updates 1-14
Viewing Messages 1-15
Changing Settings 1-15
Uninstalling Multicap 9 1-16
Uninstalling the Single User Version 1-16
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Subject Page No.

Uninstalling SUU 1-16

Uninstalling a Site Version 1-17
Uninstalling Standalone Multi-Station Installation 1-17
Uninstalling Network Installation 1-17

Uninstalling Combination Standalone Multi-Station | 1-17
and Network Installations

Uninstalling NLS 1-18

1.1 Installation Requirements

To successfully install Multicap 9, you may need up to 150 MB of hard disk space, depending
on which edition you have purchased. Your system also requires the following:

Minimum System Requirements Recommended System Requirements
Windows 2000/XP Windows XP Professional

Pentium Il Processor Pentium 4 Processor

128 MB RAM 256 MB RAM

CD-ROM CD-ROM

800 x 600 screen resolution 1024 x 768
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Installation Overview

1.2

1.3

1.3.1

Installation Overview

Multicap 9 has three types of installation: Single User Edition, Network Edition, and
Multi-Station Standalone Edition.

Single User Edition — The Single User Edition isonly licensed on the computer on which
you install it. If for any reason you wish to move the software to a different computer, you
must first uninstall it from theinitial computer, and then re-install it onto the new computer. In
this case, you must contact Electronics Workbench to receive anew Release Code.

For details on the installation process see “1.3.2.1 Installing the Single User Edition” on
page 1-4".

Network Edition — Either fixed or floating licenses are available from Electronics
Workbench for the Network Edition.

A floating license allows any computer to run Multicap 9 on afirst-come, first-served basis.
Maximum concurrent uses are limited to the number of seats you have purchased. A fixed
license allows only a set number of specific computers to run the software. You may select
and change the specific computers allowed access using the NL S Utility, up to the number of
fixed licenses you have purchased (see “1.4.2 Administering Fixed Seat Licenses’ on

page 1-11).

See also, “1.3.4 Network Version” on page 1-5.

Multi-Station Sandalone Edition — If you are installing Multicap 9 on various computersin
anon-networked environment, then you are installing a Multi-Station Standal one Edition.
Thistype of installation is identical to that of the Single User Edition, except that you may
install asingle copy of Multicap 9 per computer on as many computers as specified by the
License Agreement. For details on the installation process see “1.3.2.1 Installing the Single
User Edition” on page 1-4.

Installing Multicap 9

Before Installing Multicap 9

If you are upgrading to Multicap 9 from a previous version and wish to import your corporate
or user database, you will first need to make a back-up copy of the database.

» To back-up your database:

1. Browseto the directory location where you have your previous version of Multicap (for
example, C:\Program Files\Electronics Workbench\EWBS.
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2. Copy the entire \database folder to alocation that you will remember later (for example,
C:\Temp).

3. Your database is now safely backed-up.

Note You will require Administrator privilegesto install Electronics Workbench software
and to enter release codes.

1.3.2 Single User Edition

You have been provided with a serial number that you will be required to enter at the time of
installation. The Single User Edition isonly licensed on the computer on which you install it.
If for any reason you wish to move the software to a different computer, you must first
uninstall it from theinitial computer, and then re-install it onto the new compuiter. In this case,
you must contact Electronics Workbench to receive a new Release Code.

1.3.2.1 Installing the Single User Edition

The Multicap 9 CD you received will autostart when inserted in the CD-ROM drive. Follow
the instructions below and on the screen during the installation process.

» Toinstall Multicap 9:
1. Copy down the serial number you have received with your Multicap 9 package.
2. Exit al Windows applications prior to continuing with the installation.

3. Insert the Multicap 9 CD into your CD-ROM drive. When the splash screen appears, click
on Multicap 9 to begin the installation.

4. Follow the on-screen prompts to complete the installation.

1.3.2.2 Requesting a Release Code for the Single User
Version

Multicap 9 requires you to enter a Release Code within five days of the date of installation.
After the five day grace period has expired, Multicap 9 will not run until a Release Codeis
entered.

To obtain your Release Code, you must provide us with the Serial Number and Signature, as
shown on the splash screen that displays when you launch Multicap. Contact Electronics
Workbench via our website (preferred method) at www.el ectronicsworkbench.com and select
the Product Registration link, or call Customer Service at 1.800.263.5552. Customers outside
North America should contact their local distributor.
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Electronics Workbench recommends that you obtain your Release Code as soon as possible
after you have installed Multicap 9.

» To enter the Release Code:
1. Click onthe Enter Release Code button at the start-up splash screen.

2. If you have received your Release Code via email there are afew ways to easily enter it
without the need to type each number or character one at atime. Select one of the
following methods:

« Highlight the Release Code. Drag and drop it on one of the text boxes.
« Highlight the Release Code, right-click on it and select Copy. Click on the Paste
Release Code button.
» Highlight the Release Code, right-click on it and select Copy. Right-click on one of
the text boxes and click on Paste from the pop-up menu.
3. If you have received your Release Code over the phone, you must typeit in the Release
Codefields 5 characters at atime.

4. Click Accept to continue.

1.3.3 Multi-Station Standalone Edition

If you purchased the Multi-Station Standal one edition, you have been provided with one serial
number that you will use for each computer. You must then go to each computer on which
Multicap isinstalled, and separately request a Release Code for each, which enables the
software on that computer. Because of this inconvenience, and because of the fact that the
softwareistied to particular computers, the Network Edition is the preferred aternative in
networked settings.

The Multi-Station Standalone Edition and Single User Edition installations are identical
except that you will re-use the same serial number multiple times.

1.3.4 Network Version

For network versions, the client software (Multicap 9) may be installed:
1. Onacentral file server that serves the software to other networked computers (called
"workstations").

2. Locally on each workstation computer. This option gives the best performance, as the
software need not be accessed across a network. However, it takes up the most disk space
on the workstation computers and requires updates to be installed separately on each
workstation. This option can be combined with option 1, where some workstations may
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have the client software installed locally, and other workstations may have the software
served from a shared file system.

3. Onseveral file servers, each one of which serves the software to a subset of the networked
computers, and, optionally, also on selected workstation computers. Thisoption is
intermediate between options 1 and 2.

If options 1 or 3 are selected, the network must be set up to allow access from the
workstations to the shared file systems on which the client softwareisinstalled. For all of the
options above (1, 2 or 3), you must also install the Electronics Workbench Network License
Server (NLS) on any one computer on the network. This computer does not need to share a
file system with the client software. However, it requires TCP/I P access from the workstation
computers. This computer will run a Windows service that keeps track of and limits the
number of licenses currently in use. From that computer, administrators may run the NLS
utility that shows information on licenses available, the users currently utilizing the licenses,
and enables usersto be remotely logged off.

Aswith the single user edition, you have been provided with a serial number that you will
require during each installation of Multicap 9 and for the lone installation of NLS. The seria
number identifies the product as being a Network Edition. Using NL S, you may access the
hardware signature of the NL S server computer. You must send the NL S server's hardware
signature and your serial number to Electronics Workbench. You will receive a Release Code
that you will need to enter into NL S to enable the network edition to function. The Release
Code encodes the number of seats and any term limits on your license.

A Multicap workstation will access either afixed or afloating license depending upon the
serial number entered at the time of install of the Multicap 9 client software that the
workstation uses. In either the fixed or the floating case, the Multicap 9 client software may
beinstalled either directly on the workstation computer, or onto a shared file server. Different
serial numbers are provided to you for each of these cases.

Note NLSisonly licensed on the computer on which you install it. If for any reason you
wish to move the NL S service to a different computer, you must first uninstall it from
theinitial computer, and then re-install it onto the new computer. In this case, you must
contact Electronics Workbench to receive a new Release Code.

1.3.4.1 Installing the Network Edition

The Multicap 9 CD you received will autostart when inserted in the CD-ROM drive. Follow
the instructions below and on the screen during the installation process.

» Toinstall Multicap 9:

1. Copy the serial number you have received with your Multicap 9 package.
2. Exit al Windows applications prior to continuing with the installation.
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3. Insert the Multicap 9 CD into your CD-ROM drive. When the splashscreen appears, click
on Multicap 9 to begin the installation.

4. Follow the on-screen prompts to complete the installation.

1.3.4.2 Entering the Release Code for the Network
Edition

After installing NLS, you will be required to enter a Release Code to enable the workstations

to run Multicap 9. (NLSisinstalled at the same time as the Multicap 9 Network Edition).

To perform this step, you will need to use the NL S Utility that you have previoudly installed
on your license server. See “1.4 Network License Server” on page 1-10 for further
information.

Note To obtain the Release Code, contact Electronics Workbench via our website (preferred
method) at www.el ectronicsworkbench.com and select the Product Registration link,
or call Customer Service at 1.800.263.5552. Customers outside North America should
contact their local distributor.

1.3.4.3 Workstation Setup

If for your Network Installation you choose to serve Multicap 9 from afile server to the
workstation computers, you will need to perform an extra setup step on each workstation
computer as follows.

1. Log on to each workstation with administrator privileges.

2. Using Windows Explorer, navigate to the <install-root>\EWB9\Setup folder on the
computer drive where Multicap 9 was installed on the network.

3. Double-click on setup.exe to install the shortcuts to the software on the computer. The
setup routine will configure the workstation.

Access to Multicap 9 directories should be restricted by placing certain user permissions on
various directories. Follow the instructions below to place the appropriate permissions.

1.3.4.4 Setting User Permissions

If you areinstalling the Multicap 9 Network Edition, you will need to set certain restrictions
on the folder where Multicap isinstalled in order to prevent non-administrative users from
modifying, writing or deleting program files that otherwise would make the software
unusable.

Note that there are many different ways to set permissions in a networked environment. The
following settings are one way of configuring a Windows X P Professional-based computer
that is not part of a network domain (i.e., using workgroup sharing). It is recommended that
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you have advanced knowledge of NTFS and share permissions. Contact your administrator

for help.

Multicap 9 Permissions on a Windows XP Professional-based Computer
1. Browseto <install-root>\EWB9, where the Multicap 9 Network Edition isinstaled on

the server.

2. Right-click on the \EWB9 folder and click on “Sharing and Security” from the pop-up

menu.

3. Click onthe*Sharing” tab on the EWB9 Properties dialog and select “ Share this folder”.
4. Click onthe“Permissions’ button. The “Permissionsfor EWB9” dialog will pop-up.

5. Under “Groups or user names’, select the security group that requires access to
Multicap 9. (If everybody on the network is alowed access, select “ Everyone”).

6. Set the following permissions:

Permission Allow Deny
Full Control X
Change X
Read X

All other options shown on the dialog should be unchecked unless specified on the above

table. Click OK to accept the permissions.

7. Click on the Security tab and select the appropriate group under “Group or user names”.
8. Click onthe“Advanced” button. The“Advanced Security Settings for EWB9” dialog

will pop-up.

9. On the Permissionstab, click on the “Edit” button. The “Permissions Entry for EWB9”

dialog will pop-up.
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10. Set the following permissions:

Permission Allow Deny
Read & Execute X
List Folder X
Contents
Read X

All other options shown on the dialog should be unchecked unless specified on the above
table.

Under the “ Advanced” tab, make sure that the option “Inherit from parent the
permission entriesthat apply to child objects. Include these with entries explicitly
defined here” is unchecked.

Place a check mark on “Replace permission entrieson all child objectswith entries
shown herethat apply to child objects’. Click OK to accept the permissions.

11. Click OK on the “EWB9 Properties’ dialog. You have now set up the EWB9 folder
directory and all sub-directories and fileswith “Read & Execute” permissions.

Certain files and sub folders need to also be given “Write” permissions for Multicap 9 to
function properly on a networked environment.

Please follow the instructions bel ow:
1. Browseto <install-root>\EW B9\database folder.

2. Right-click onthe\EWB9\databasefolder and click on“Sharing and Security” fromthe
pop-up menu.

3. Click on the Security tab and select the appropriate group under “Group or user names’.

4. Under “Permissions’ add a check mark for “Modify” and “Write” under the “Allow”
column. Click OK to accept the permissions on that fol der.

5. Repeat Step 2-4 for the “Multicap users’ and “Ultiboard users’ folder.

Multicap 9 User Guide 1-9



Installing Multicap

1.3.5 Changing Server Name and/or Port Number After
Client Installation

If after having installed Multicap 9 on workstations and/or file serversit becomes necessary to
change the server name or port number, it is possible to do this without re-installing the client
software. On each Multicap 9 installation, navigate to the Settings sub-directory (by default
located in 'C:\Program Files\Electronics Wor kbench\EWB9\Settings') and use a text
editor (such as Notepad) to edit the file Multicap.ini. Change the entries next to Port and
Server.

1.4 Network License Server

The Network License Server (NLS) is used to administer network installations. If you have
installed a network version of any Electronics Workbench software, the Network License
Server will automatically run in the background whenever the computer on whichiitis
installed is operating.

1.4.1 Administering the Network License Server

» To administer the Network License Server:

1. Click Start > All Programs > Electronics Workbench > Network License Server >
Network License Server.

Or

Double-click on the short-cut icon that was placed on your desktop during installation.
2. Click New to add a product. The Add Product dialog box appears.
3. Enter avalid seria number and click OK.

Tip [If you have the serial number recorded electronically (for instance, in an email), you can
drag-and-drop it into the field in the Add Product dialog box.

4. Right-click on the Release Code line and select Edit Release Code from the pop-up.

5. You can either copy the release code and click Paste Release Code, drag-and-drop the
release code into any of the Release Code fields, or typeit in manually.

Note For instructions on obtaining the release code, see “1.3.4.2 Entering the Release Code
for the Network Edition” on page 1-7.

6. Click Saveto return to the main dialog box. The release code has been added to the
Release Code line.
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7. When network seats are being used, the dialog will appear similar to the following:

Right-click to edit
release codes, edit
serial numbers or
remove the
product

Right-click to edit
serial number

Right-click to edit
release code

Right-click to
log-off all users

Right-click on
individual users to
log them off

<7 Electronics

EWRB Network License Server

& WORKBENCH

BB =3 Elcctronics Workbench Network License Server

Computer Hardware Signature: 32610-60800
IP:10.111.11.73
Name: JOHNAP
: * Port: 1289
B @ Multisim 8 Power Pro Network - 1 of 4 in use
Praduct name: Multisim &
Tier: Power Pro Network
T+ Serial: PP-Net4011.7000.5410.0707 90
o * Release Code: cTfuc-xxtcd-Bsufw-emudd-dBwsd 4cxja-3udyB-kikiw-310hd-wllj43-nxdpa-yBucc
Expiry Date: 01 March 2008
* Seats: 1 of 4 currently in use
h John - JOHNXP - 10.111.11.73 - 0.0 hours - 3:31:43 P

CLOSE HELP RESTART NEW

Click to restart the Network License Server software.  Click to add a new product.

1.4.2 Administering Fixed Seat Licenses

This section gives additional information needed for the administration of Fixed Seat

Licenses.

» To add (authorize) a seat signature:

1. Goto the computer that contains the client software that you wish to add (for example,
Multisim) and launch the software. As this software is not yet authorized, a message
displaysindicating that the computer’s signature was not recognized by the server. Copy
down the signature indicated in the message.

2. From NLS, right-click on Authorized Seat Signatures and select Authorize a new computer
from the pop-up that displays.

3. When prompted, enter the signature that you copied down from the client computer and

click OK.
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Authorized and Available Seats

Number of seats logged in
Number of Authorized Seats

* Fixed seats: 0 of 3 currently in us

:* Authorized Seat Signatures -3 ofd\ Maximum Seats Available
; IE72-53417

55373-25957

G7635-01722

1.4.3 Reviewing License Server Events

The Network License Server records al client connections or attempted connectionsin the
system event log. To access the event log, go to the Windows Control Panel, select
Administrative Tools, and then select Event Viewer.

In the left-hand pane of the Event Viewer, choose Application Log. All events with the source
EWBNL SS are from the Network License Server. Double-click on any event to see more
detail.

1.4.4 Troubleshooting

The following contains solutions to situations that may be encountered with the
Network License Server.

* Network License Server gives“Permission Denied” message.

For security reasons, the Network License Server may only be run from an account with
administrator privileges. Attempting to control the license server from a*“user” or “power
user” account will cause a permission denied error.

» Client application gives“ Connection to thelicense server failed” message.

Make sure that the server address and port number on the client Network License Server
dialog have been set correctly. If you have entered a machine name as the server address,
try using the numeric IP address instead. In some networks, this | P address may change
dynamically. Please contact your network administrator for assistanceif this occurs
frequently.
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If either the server machine or client machine has afirewall installed (including the
Windows XP service pack 2 internal firewall), make sure that either:

a) the required port is allowed to be open (in TCP protocol) or
b) the server program (EWBNLSS) or client application is granted an exception.
Please see your firewall’s documentation for more information.

« Client application gives“ Thisproduct isnot registered on the license server”
message.
Make sure that you have used the same product serial number on both the client and the
Server.

Make sure that the registration code has been accepted by the license server. No client
application will be licensed until the product has been successfully registered.

» Client application gives“No moreinstances of the program can berun on the
network” message.

This message is returned when all available license seats have been used up. When a user
shuts down the client application normally, their seat should be released immediately;
however, when a client application terminates unexpectedly (the computer is turned off
while running or thereisafatal error), the license server may take up to five minutesto
relinquish this license for reuse. If you believe that there should be seats available and
clients are being denied licenses, waiting for five minutesto log on is usually sufficient to
allow these seats to be freed.

The administrator may also wish to check the Network License Server control screen and
try to identify unused but unreleased licenses by their computer name or |P address
subdomain. If the administrator logs off these users, their licenses will be immediately
available for new clients. The administrator may also check for users running multiple
clients on asingle machine.

In extreme cases, the administrator may click the Restart button on the Network License
Server. Thiswill immediately release all licenses and then reissue them silently to active
authorized users only. For most client users, thiswill be an invisible process. This option
should however be used with caution: if the number of clients requesting licensesis
indeed over the seat limit, the license server cannot guarantee that exactly the same set of
clientswill be granted licenses as had them before the reset operation. Therefore, some
authorized clients may be given the “no more instances of the program can be run on the
network” message in the middle of their active session and be prohibited from continuing
their work (however, they will be given the opportunity to save their work).
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1.5

Support and Upgrade

The Support and Upgrade program lets you call Electronics Workbench with your technical
questions. The program also entitles you to no-charge upgrades to the software as new
versions are released.

Between major upgrade releases, Electronics Workbench puts out a series of patchesthat may
add incremental functionality, add new parts to the database, or quickly address any issues
found in the field.

If you allow it to (a choice you initially make upon install and can later change), Multisim or
Ultiboard will quickly and silently check the Electronics Workbench website for the
availability of new patches and upgrades when you start the application. If any are available,
it will open the Support and Upgrade Utility (SUU) program that will allow you to download
and install al the necessary patches to get you to the most current version of your product.

1.5.1 Checking for Updates

1.5.2

1-14

Unless you selected | will check for updates and messages manually during the installation of
your software (e.g., Multisim, Ultiboard), SUU checks for updates when you launch that
software. You can also check for updates at any time by following the procedure below.

» To check for updates:

1. Select Help/Check for Updates. SUU launches and checks for updates.

2. If updatesare available, it isindicated in the Support and Upgrade Utility window. You can
click on the Release Notes link for a description of the upgrade.

Note A message advising that your software is up-to-date appears if there are no updates
available.

3. Proceed to “1.5.2 Installing Updates’ on page 1-14.

Installing Updates

Use the procedure below to install updates. To determine if updates are available, see“1.5.1
Checking for Updates’ on page 1-14.

Most userswill install all available upgrades. You can also upgrade to a specific version. This
option should only be used to ensure parallel versions of software are being run within an
organization or ingtitution.
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Installing all Updates

» Toinstall all available updates:
1. From the Support and Upgrade Utility, click on Upgradeto L atest Version.

Patch information appears as the download progresses. When all downloads have been
made the install process begins.

2. Follow the onscreen prompts (if available) to complete the upgrade.
Note Some patches may be configured to install without user input.

Upgrading to a Specific Version
» To upgrade to a specific version:
1. From the Support and Upgrade Utility, click on Advanced Options.
2. Click on abutton in the Upgrade to Specific Version column.
3. Click Yes when prompted to confirm the upgrade.

Patch information appears as the download progresses.When all downloads have been
made the install process begins.

4. Follow the onscreen prompts to compl ete the upgrade.

1.5.3 Viewing Messages

» To view messages:
1. Select Help/Check for Updates. SUU launches and checks for updates.

(For instructions on what to do if there are available updates, see “1.5.2 Installing
Updates’ on page 1-14).

2. Click on moreinfo... in the M essages area, beside the message of interest. The full message
appears.

3. You can aso click on Message History to display a history of received messages.

1.5.4 Changing Settings

Theinitia settings for SUU are done during Multicap’s installation procedure. If you would
like to change these settings, follow the procedure outlined below.

» To change the Support and Upgrade Utility’s settings:
1. Select Help/Check for Updates. SUU launches and checks for updates.
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(For instructions on what to do if there are available updates, see “1.5.1 Checking for
Updates’ on page 1-14).

2. Click on the Settings button.

Note The Language field appliesto messages only. The sofware’s language is not affected
by this setting.

3. Select the desired options and click OK.

1.6  Uninstalling Multicap 9

1.6.1 Uninstalling the Single User Version

1. Ensurethat you have recorded the serial number before uninstalling the software.

2. Click the Windows Sart button.

3. Click Control Panel.

4. Click Add or Remove Programs. The Add or Remove Programs dialog appears.

5. Fromthelist, select Multicap 9 and select Remove. Multicap 9 will be removed from your
compuiter.

1.7 Uninstalling SUU

» Touninstall SUU:
1. Click the Windows Sart button.
2. Click Control Panel.
3. Click Add or Remove Programs. The Add or Remove Programs dialog appears.
4

. Fromthelist, select EWB Support and Upgrade Utility and select Remove. SUU will be
removed from the standalone workstation.
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1.8 Uninstalling a Site Version

1.8.1 Uninstalling Standalone Multi-Station Installation

At each standal one workstation, perform the following procedure:

1.

a > N

Ensure you have recorded the serial number.

Click the Windows Sart button.

Click Control Panel.

Click Add or Remove Programs. The Add or Remove Programs dialog appears.

From thelist, select Multicap 9 and select Remove. Multicap 9 will be removed from the
standal one workstation.

1.8.2 Uninstalling Network Installation

Only the workstation that was used to install Multicap 9 to the network directory (host
computer) can be used to remove it. Performing the steps below on other workstations (client
computer) will only remove the Multicap 9 folder.

» To uninstall Multicap 9 from the network directory or the Multicap 9 folder:

1.

a > wDn

Ensure that you have recorded the serial number prior to uninstalling Multicap 9.
Click the Windows Sart button.

Click Control Panel.

Click Add or Remove Programs. The Add or Remove Programs dialog appears.

From thelist, select Multicap 9 and select Remove. If the workstation isthe host computer,
Multicap 9 is removed from the network directory. If the workstation isonly aclient
computer, the Multicap 9 folder is removed.

1.8.3 Uninstalling Combination Standalone
Multi-Station and Network Installations

Follow the instructionsin “1.8.1 Uninstalling Standalone Multi-Station Installation” on
page 1-17 and “1.8.2 Uninstalling Network Installation” on page 1-17, as necessary.
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1.9 Uninstalling NLS

» Touninstal NLS:
1. Click the Windows Start button.
2. Click Control Panel.
3. Click Add or Remove Programs. The Add or Remove Programs dialog appears.
4

. From thelist, select EWB Network License Server and select Remove. SUU will be
removed from the standal one workstation.
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Chapter 2
Multicap Tutorial

This chapter contains atutorial that introduces you to Multicap.

r%‘ Some of the features described in this chapter may not be available in your edition of
Multicap 9. Such features have an icon in the column next to their description. Refer to the
release notes for alist of the featuresin your edition.

The following are described in this chapter.

Subject Page No.

The Electronics Workbench Suite 2-1

Multicap 9 Tutorial 2-2
Schematic Capture 2-3

2.1 The Electronics Workbench Suite

Electronics Workbench provides a suite of EDA (Electronics Design Automation) tools that
assist you in carrying out the major stepsin the circuit design flow. The suite consists of the
following major components:

Multisim Ultiboard

add-ins

MultivHDL Ultiroute

Multicap is a schematic capture program suitable for pure schematic entry, driving simulation,
and feeding to downstage steps, such as PCB layout. Multisimincludes all of Multicap and
adds mixed analog/digital simulation capability. MultiVHDL adds HDL model creation and

¥

Multicap
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2.2

2-2

co-simulation to Multisim. Depending on your tier of Multisim, optional add-ons may be
available, such asfor RF simulation and extended parts libraries.

Ultiboard, fed from Multicap or Multisim, is used to design printed circuit boards, perform
certain basic mechanical CAD operations, and prepare them for manufacturing. Ultirouteis
an add-on to Ultiboard that provides automated parts placement and layout beyond what is
available in Ultiboard stand-alone.

All of the products in the Electronics Workbench suite are available in multiple tiers
depending upon budget and needs.

Multicap 9 Tutorial

This tutorial leads you through the schematic capture process. After following the steps
outlined on the following pages, you will have designed a circuit that will, when built, sample
asmall analog signal, amplify it and then count the occurrences of the signal on asimple
digital counter.

Helpful tips are indicated by the presence of an icon in the left column, asin:

You can access the online hel p at any time by pressing F1 on your keyboard, or by clicking on
the Help button in a dialog box.

When you get to the wiring section of this tutorial, you can carry on with the circuit you
created in the component placement section, or open the file "Tut1.ms8" (which has all
components properly placed) from the Tutorial folder (found inside the Samples folder) and
proceed.
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2.2.1 Schematic Capture

In this section, you will place and wire the components in the circuit shown below.

2 sample_and_count - Multicap - [sample_and_count] =& x|

File Edt Wew Place Transfer Took PReports Options Window Help Jﬂﬂ‘
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s B E Y [T

e | ! | : | : | + | £ | ¢ | : | : | ¢ | =
vee vee
A vee 5V 0%
5V Counter Control
Digital Counter
] Al
=
Enable WoALED u
o Key=E B
: S I
R1
R4
 — food 2000 rRPACK7 180 )
c GNp Key=L uz u3 TTT
1 s s o
| vee i LR AT = LR
Analog Amplifier v idn w idp o ol
vee Enable PN [p— I k-
1] ) ol r
o N5 W toad e are e — s
& b |5 w4 Lo gy MM fe
. GND T4LS4TN
HE ‘ . ~ T4HCI90N 4V
4 |

VCC VCC
5V 5V

R2 3
S50K0_LIN - |50% iﬂ]ﬂuF-PDL

+£1C1F POL J-1c02 F
Key= A Uk —|— ni T
il J76ND

J o

sample_and_count 0
For Help, press F1 F - B WCEEETTT

™ Bypass
Capacitors

ot
- HOR1X4 %GND

3

Opening and Saving the File

When you first launch Multicap, ablank file is opened on the workspace called "Circuit1".
» To save the file with a new name:

1. Select File/Save Asto display a standard Windows Save dialog.

2. Navigate to the location where you wish the file to reside, and enter "sample_and_count"
asthe filename, and click on the Save button.

To guard against accidental loss of data, set up atimed auto-backup of the file in the Save tab
of the Preferences dialog box.

» To open an existing file:

1. Select File/Open, navigate to the location where the file resides, highlight thefile, and
click on the Open button.
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2-4

You can import legacy OrCAD® or PSpice® files by selecting the desired type that appearsin
the "Files of Type" drop-down list of the Windows Open dialog.

To view files from earlier versions of Multicap, select the desired version in the Files of Type
drop-down in the Open dialog.

Placing the Components
1. Open sample_and_count.ms9 as described above.

2. Select Place/fComponent to display the Select a Component browser, navigate to the

7-segment LED display as shown below and click OK. The component appears as a
"ghost" on the cursor.

Once you have selected the desired Group and Family, start typing the component's name.
Asyou type, the string appears in the Searching field at the bottom of the browser. In the
above example, type SEVEN_SEG _DECIMAL_COM_A_BLUE. Matches are displayed

asyou type.
- Select a Component = |EI|1|
[atabaze: Component: Symbol [AMSI)
IMaster Database 'l ’I
Group: Close
Indicators = Search
Farnily: _—
IE‘ VOLTMETER Detail Repart...
el AMMETER HHHH
B eroee b |
Help
— et [ Eee 1]
1@ LaMP
= Function:
[T —_————————————
VlHTUAL‘LAMP 7 SEGMENT DISPLAY,
[E] HEx_DispLay ITH DECIMAL POINT
BAHGHAPH COMMON AMODE

Footprint

Len

Gene
GenerchDISP1105

KT

|C0mp0nents: 1 |Searching: seven_seq_decimal_com_a_blue

|Backspace |De|ete 4

3. Movethe cursor to the top-right of the workspace and left-click to place the component.
Note that the Reference Designator for this component is"U1".
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4. Place the remaining components in the Digital Counter area as shown below.

4 | 5 | 6 | 7 | 5 [ o |
vCC vCC
5V 5
A
U2 is in the CMOS Group; | |
T4HC_4% Family YLED
U3 is in the TTL Group; ,
74LS Family U1 .
R1
2000 TTTTTTT
uz U3
La [ 2 e pL
a = a T
el @ b =t ot [ c
< m H— T o &u:
OE
2o r
oo Toen HE Ehs
S ayn emro - -+ EISEE0 |
max/mIn H
e TALS4TN
GND
6 TA4HC190N_4V o

While placing the 200-ohm resistor, rotate it to a vertical orientation by pressing CTRL-R on
your keyboard.

Reference Designators (e.g., U1, U2) are assigned in the order the components are placed. If
you place components in a different order than in the original circuit, the numbering will
differ. Thiswill not effect the operation of the circuit in any way.

5. Placethe partsin the Counter Control section. After placement, right-click on each of the
SPDT switches and select Flip Horizontal.

L ©

] | 1

wco

ol

The SPDT switches are in the

JL
—
_o\% Basic Group; Switch Family
Eey = Zpace
Jz
—
—o\w
Eey = Zpace

— Lo

m

When apart is on the workspace and you want to place the same part again, highlight it and
select Edit/Copy, then Edit/Paste.
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6. Placethe partsin the Analog Amplifier section as shown below, rotating as needed.

741
v 4 E0%
Bz
ik}zl ¥ Lps Hey = &
= 1.0kOhm 5%  EQK Linear Pot
ODeg
=4

After you place the AC voltage signal source, double-click on it. Change the Voltage (Pk)
10 0.2V and click OK to close the dia og.

7. Place the partsin the Bypass Capacitors section as shown below.

vCC vCC
57 57
o £1 cz o c2
TluF—poL _I_anF TlDDuF—PDL
L Lo

8. Place the header and associated parts as shown below.

J3is in the Basic Group;
N Connectors Family

u]

HDR1X4 %GN‘D

@ Once you have wired acircuit, you can drop two-pinned passive components like resistors
directly onto awire. The connection is automatically made by Multicap.

Wiring the Circuit

Multicap is modeless; there are no wiring or part placement modes to toggle between. All
components have pins that you use to wire them to other components or instruments. As soon
asyour cursor is over apin, Multicap knows you want to wire and the pointer changesto a
crosshair.
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You can wirethecircuit that you placed on the workspace or you can use “ Tut1.ms9” from the
Tutoria folder (found inside the Samples folder).

To wire the circuit:
1. Click on apin on acomponent to start the connection (your pointer turns into a crosshair)

and move the mouse. A wire appears, attached to your cursor.

2. Click on apin on the second component to finish the connection. Multicap automatically
places the wire, which conveniently snaps to an appropriate configuration, as shown
below. Thisfeature saves a great deal of time when wiring large circuits.

Rl

uz Z00

FFTF

kb b
T

Lom
T4HC190N_4v

3. You can aso control the flow of the wire by clicking on points as you move the mouse.
Each click "fixes" the wire to that point.

4. Finish wiring the Digital Counter section as shown below.

vec vee
5V 5V
A
HLED |
!ia
B
R1
2000
uz U3 —
i & i o
1l £ [
4 e i %
< .rTER ~LT oF
1 S
5 j?%n Pt L -\g?}RBO o ||
e 7ALSATN
GND
= T4HC190N_4V o
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2-8

Wire the Counter Control section as shown below. Select Place/Junction to place ajunction
beside J1. Repeat for J2 and wire the junctions to each switch as shown.

wco
BV

J1
A —

Junction
Eey = Zpace

JZ

Junction
Eey = Zpace

w7 PP

Mirtual Wiring - To avoid clutter, this circuit uses virtual connections between the Counter
Control and Digital Counter sections. A virtual connection is achieved when two
unconnected wires are given the same net name. (A net represents a group of pinswired
together at the same electrical point).

If the net names are not showing, select Options/Sheet Properties and click onthe Circuit tabin
the Sheet Properties dialog box that appears. Select Show All in the Net Names area.

6.

Change the net name of the wire to the right of J1, by double-clicking on the wire and
entering "ENABLE" in the Net Name field of the Net dialog that appears.

Change the net name of the wire to the right of J2 to "LOAD".

8. Place and wire junctions to U2 as shown below. Then rename the netsto "ENABLE" and

"LOAD". When prompted that nets already exist with these names, click Yes to continue.

hat
—_—

Uz
\% o, -
1
Key = Space ENAELE L & 3
alg mE—
ENAELE .
x B
e LOAD 5o ~U/D ~pcopld
L MAXHINEE—
N\ GHD CLE
w7 PP
Key = Space LOAD T4HCLS0N_47
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9. Finish wiring the circuit as shown below.

vee vee vee
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S
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Reports

Multicap alows you to generate a number of reports. Bill of Materials (BOM), Component
Detail Report, Netlist Report, Schematic Statistics, Spare Gates and the Cross Reference
Report. This section uses the BOM as an example for the tutorial circuit.

A bill of materialslists the components used in your design and therefore provides a summary
of the components needed to manufacture the circuit board. Information provided in the

Bill of Materialsincludes:

e quantity of each component needed

» description, including the type of part (example: resistor) and value (examples: 5.1 kohm)
» Reference Designator of each component

» package or footprint of each component
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» To createaBOM for your circuit:
1. Click the Reports menu and choose Bill of Materials from the menu that appears.
2. Thereport appears, looking similar to this:

- Bill Of Materials Yiew{From Document: Tuk =1ox]
FEE- IR
Buanity | Description RefDes Package |

| HEX_DISPLAY, SEVEN_SEG U1 Generich7SEGEDIP
| _DECIMAL_COM_#,_BLUE 04

2|1 TAHC_4V, TAHCT90N_4Y U2 GenerictNO16
Hi TALS. TALS4TH U3 GenerictNO16

[ RESISTOR. 2000km_1%  R1 GenerictRES0.25
5 LED, LED_blue LED1 GenerictLEDT

BE SWITCH, SFDT .42 GenerichSPDT
Hi FOTENTIOMETER, 50K_LIN R2 GenericiLIN_POT
5 RESISTOR. 1.0kOhm_5%  R3 GenerictRES0.25
5| OP&MP, 741 U4 GenerichDIP-3

[ CAP_ELECTROLIT, fuF-POL C1 GenerictELKOSRS
i CAPACITOR, 10nF [ GenerichCAP3

mi E.fEP_ELECTHDL\T,WDDuF—F’ [s] GenerictELKO10RS
[afi CONNECTORS, HDR1%4 U3 GenerictHDR1:4

@ » To print the Bill of Materials, click the Print button. A standard Windows print screen appears,
allowing you to choose the printer, number of copies, and so on.

E » To savetheBill of Materialsto afile, click the Save button. A standard Windows file save
dialog box appears, alowing you to specify the path and file name.

Because the Bill of Materialsis primarily intended to assist in procurement and manufacturing,
itincludesonly “real” parts. That is, it excludes parts that are not real or able to be purchased,
such as sources or virtual components.

wr| » Toseealist of componentsin your circuit that are not “real” components, click the Virtual
button. A separate window appears, showing these components only.

Detailed information on this and other reports can be found in Chapter 9, “ Reports’.
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Chapter 3
User Interface

This chapter explains the basic operation of the Multicap 9 user interface.

r%‘ Some of the features described in this chapter may not be available in your edition of
a Multicap 9. Such features have an icon in the column next to their description. Refer to the
release notes for alist of the featuresin your edition.

The following are described in this chapter.

Subject Page No.
Introduction to the Multicap Interface 3-3
Toolbars 3-4
Standard Toolbar 3-5
Main Toolbar 3-6
View Toolbar 3-7
Components Toolbar 3-8
Virtual Toolbar 3-9
Graphic Annotation Toolbar 3-10
Using the Pop-up Menus 3-10
Pop-up From Circuit Window, with no Component Selected | 3-11
Pop-up From a Selected Component 3-13
Pop-up From a Selected Wire 3-15
Pop-up From a Selected Text Block or Graphic 3-15
Pop-up From a Title Block 3-16
Pop-up from a Comment 3-17
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Subject Page No.
Setting Schematic Capture Preferences 3-18
Using the Preferences Dialog Box 3-18
Using the Sheet Properties Dialog Box 3-23
Design Toolbox 3-32
Visibility Tab 3-32
Hierarchy Tab 3-33
Customizing the Interface 3-35
Commands tab 3-36
Toolbars tab 3-37
Keyboard tab 3-38
Menu tab 3-39
Options tab 3-40
Customization Pop-up Menus 3-40
Other Customization Options 3-41

3-2
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3.1 Introduction to the Multicap Interface

Multicap’'s user interface consists of the following basic elements:

Graphic Annotation

Standard toolbar Design Toolbox toolbar
Component Main toolbar Menu Bar/ “InUse”list  View toolbar
toolbar
s sample_and_count - Multicay, - [sample_and_count] =13l x|
= , } ) lslx]|
MBIQ’@%%EOOIFF%* o @ DvIInLIsaL/t 7 =7 QQ@‘
Fesspegea=e|anranzoo DZIB|
oolb ==l o I T I z I E] I I = I s [ * [ s [ s [ -]
YCC iy YCC
0O & g | L T T osv T .
7| Circuitl a1
e circuity | — -
sample_and_count Wy = Space
sample_and_count . .
-] Tkt 2
BF Turt | | A tosg -
Loutfey = Space .
‘ e P ’
= el
S R s
o PRy “ J75ND T4HC130N_4v sl o
- + - - || T
HORAX4 %GND . 241 VCC . WECC -
E w1 =
R2 4 C1 de= ez
| | < :»:Lz ﬁk" ig:”:g'“ 50% 1uF—PDL-|—1EIer .|_1EIEIuF—F’DL ||
Hirarchy ‘ = I: J75ND . j
bl | Profectew ] e | By sl an. count [Tt | \ Dl

[ \ \

o \ e B ELH
RefDes | Sheet | Section | Section Name | Family | Value | Manufacturer | Footprint | Description | Label | Euuld\A\alzX.’Y | Rotation | Flip | Color | Spasing [ @roup JPin s_|
VCC  sample_... POWE.. &Y  \Generic 28 Unretat... | Unfl.. | Dat..
VCC  sample_.. POWE.. &V ensric A7 Unretat... | Unfl.. | Dat..
vic sampls .. POWE... &Y eneric IAD Uniotat.. | Unfl.. | Det.. _'LI
4 3

Results | Nets PCB Layers \ \

For Help, press F1 \ \ [ [ \

Status bar Active circuit tab Spreadsheet view  Circuit  Scroll left/right
window

Menus are where you find commands for all functions. For details, seeA.1 Multicap Menus”
on page A-1.
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The Sandard toolbar contains buttons for commonly-performed functions, as described in
“3.2.1 Standard Toolbar” on page 3-5.

The Component toolbar contains buttons that let you select components from the Multicap
databases for placement in your schematic. See “3.2.4 Components Toolbar” on page 3-8.

The Circuit Window (or workspace) is where you build your circuit designs.

The SatusBar displays useful information about the current operation and a description of the
item the cursor is currently pointing to.

The Design Toolbox lets you navigate through the different types of filesin a project
(schematics, PCBs, reports), view a schematic’s hierarchy and show or hide different layers.
For details, see “3.5 Design Toolbox” on page 3-32.

KN The Spreadsheet View allows fast advanced viewing and editing of parametersincluding

% component details such as footprints, RefDes, attributes and design constraints. Users can
change parameters for some or all componentsin one step and perform a number of other
functions. For details, see “5.2 The Spreadsheet View” on page 5-7.

3.2 Toolbars

Thetoolbars listed below are available in Multicap:
e Standard Toolbar

» Main Toolbar

* View Toolbar

e Components Toolbar

e Virtual Toolbar

*  Graphic Annotation Toolbar

Note If the above toolbars are not visible, select View/Toolbar s/<toolbar name>.

Note For adescription of the menus and commands found in Multicap, refer to“A.1
Multicap Menus’ on page A-1.
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3.2.1 Standard Toolbar

The Sandard toolbar contains buttons for commonly performed functions.

]
CEREeld »+ RO

The buttons in the Standard toolbar are described below:

Description

New button. Creates a new circuit file.

Open button. Opens an existing circuit file.

Save button. Saves the active circuit.

Print Circuit button. Prints the active circuit.

Print Preview button. Previews the circuit as it will be printed.

Cut button. Removes the selected elements and places them on the
Windows clipboard.

Copy button. Copies the selected elements and places them on the Windows
clipboard.

Blg =R w oW ol

Paste button. Inserts the contents of the Windows clipboard at the cursor
location.
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3.2.2 Main Toolbar

Main k|
T E S D @ B InUselist— ~|?

The buttons in the Main toolbar are described below:

Button Description

Toggle Design Toolbox button. Switches the Design Toolbox on and off. For
details, see “3.5 Design Toolbox” on page 3-32.

Toggle Spreadsheet View button. Switches the Spreadsheet View on and
off. For details, see “5.2 The Spreadsheet View” on page 5-7. This feature is
not available in all versions of Multicap.

B |

Database Manager button. Launches the Database Manager dialog box.
For details, see “8.3 Editing Components” on page 8-10.

Create Component button. Launches the Component Wizard. For details,
see “8.2 Adding Components with the Component Wizard” on page 8-3.

Electrical Rules Checking button. Checks that the electrical rules
established for the wiring of the circuit have been followed. For details, see
“5.4 Electrical Rules Checking” on page 5-32.

® |2 2

Back Annotate from Ultiboard button. For details, see “10.3 Back
Annotation” on page 10-4.

Forward Annotate button. For details, see “10.2 Forward Annotation” on
page 10-4.

& &

In Use List (not shown here). Click on the arrow to display a list of the active
circuit's components. For details, see “4.4.3 Using the In Use List” on
page 4-13.

|i

Help button. Launches the help file.
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3.2.3 View Toolbar

view
B&®QEq

The buttons in the View toolbar are described below:

Button Description

Toggle Full Screen button. Displays only the workspace, with no toobars or
menu items.

Increase Zoom button. Magnifies the active circuit.

Decrease Zoom button. Decreases the magnification of the active circuit.

Zoom Area button. Drag the cursor to select an area on the workspace to
magnify.

e e 22 B

Zoom Fit to Page button. Shows the entire circuit in the workspace.
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3.2.4 Components Toolbar

£
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The buttons in the Component toolbar are described below. Each button will launch the place
component browser (Select a Component browser) with the group specified on the button
pre-selected. For details, see “4.4.1 Using the place component browser” on page 4-4.

Button Description

Source button. Selects the Source components group in the browser.

Basic button. Selects the Basic components group in the browser.

Diode button. Selects the Diode components group in the browser.

Transistor button. Selects the Transistor components group in the browser.

Analog button. Selects the Analog components group in the browser.

TTL button. Selects the TTL components group in the browser.

CMOS button. Selects the CMOS component group in the browser.

Miscellaneous Digital button. Selects the Miscellaneous Digital component
group in the browser.

Mixed button. Selects the Mixed component group in the browser.

Indicator button. Selects the Indicator component group in the browser.

Miscellaneous button. Selects the Miscellaneous component group in the
browser.

&= 2| E e EE R
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Button Description
Electromechanical button. Selects the Electromechanical component group
8- in the browser.
A RF button. Selects the RF component group in the browser.
= Place Hierarchical Block button. Opens a file to be embedded as a
- hierarchical block.

T Place Bus button. For details, see “6.4 Buses” on page 6-16.

3.2.5 Virtual Toolbar

Use the Virtual toolbar to place virtual components on your workspace.

virtual A
El- El- - M- E-H- M- E-

The buttonsin the Virtual toolbar are described in “4.4.2 Placing Virtual Components’ on
page 4-9.
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3.2.6 Graphic Annotation Toolbar

=
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The buttons in the Graphic Annotation toolbar are described below. For details on their use,
see “4.9.6 Graphic Annotation” on page 4-43.

Button Description
Place Text button. Places a text frame on your workspace into which you can
A enter miscellaneous text. For details, see “4.9.4 Adding Miscellaneous Text”
on page 4-39.

Line button. Click on this button to draw a line.

Multiline button. Click on this button to draw a multiline.

Rectangle button. Click on this button to draw a rectangle.

Ellipse button. Click on this button to draw an ellipse.

Arc button. Click on this button to draw an arc.

G O =i 4

Polygon button. Click on this button to draw a polygon.

Picture button. Click on this button to place a picture on the workspace.

Place Comment button. Click on this button to place a comment on the
workspace. For details, see “4.9.5 Adding a Comment” on page 4-40.

[a!

3.3 Using the Pop-up Menus

In addition to the standard menus at the top of the screen (File, Edit, etc.), therearealso a
number of context-sensitive pop-up menus available.
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Selected

3.3.1 Pop-up From Circuit Window, with no Component

If you right-click on the circuit window with no component selected, a pop-up menu of
appropriate commands appears. These commands are:

Command

Description

Place Component

Lets you browse the databases (“Master”, “Corporate” and “User”) for
components to be placed. For details, see “4.4.1 Using the place
component browser” on page 4-4.

Place Schematic -
Component

"now

Lets you browse the databases (“Master”, “Corporate” and “User”) for
components to be placed. For details, see “4.4.1 Using the place
component browser” on page 4-4.

Place Schematic - Junction

Places a connector. For details, see “4.6 Manually Adding a Junction
(Connector)” on page 4-29.

Place Schematic - Wire

Use to place a wire on the workspace. For details, see “4.5.5 Placing
Wires Directly Onto Workspace” on page 4-26.

Place Schematic - Bus

Places a bus with segments created as you click. For details, see “6.4
Buses” on page 6-16.

Place Schematic -
HB/SC Connector

Adds connectors to a circuit for use in a hierarchical block or a
subcircuit.

Place Schematic -
Off-Page Connector

Places an off-page connector on your workspace. For details, see “6.1
Flat Multi-sheet Design” on page 6-2.

Place Schematic -
Bus HB/SC Connector

Adds bus connectors to a circuit for use in a hierarchical block or a
subcircuit.

Place Schematic -
Bus Off-Page Connector

Places an off-page connector for use with buses only on your
workspace.

Place Schematic -
Hierarchical Block from File

Opens a file to be embedded as a hierarchical block. For details, see
“6.2.5.1 Placing a HB from an Existing File” on page 6-8.

Place Schematic -
New Hierarchical Block

Displays the Hierarchical Block Properties dialog box. For details, see
“6.2.5 Adding a Hierarchical Block” on page 6-7.

Place Schematic - Replace
by Hierarchical Block

Replaces the selection by a hierarchical block.

Place Schematic -
New Subcircuit

Places a new subcircuit on the workspace. For details, see “6.2.6
Adding a Subcircuit” on page 6-9.
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Command Description

Place Schematic - Replaces the selection by a subcircuit.
Replace by Subcircuit

Place Schematic - Opens a new flat page. For details, see “6.1 Flat Multi-sheet Design”

Multi-Page on page 6-2.

Place Schematic - Merges selected buses.

Merge Bus

Place Schematic - Use to place numerous connections from a multi-pinned device, such

Bus Vector Connect as an IC, to a bus. For details, see “6.4.5 Bus Vector Connect” on
page 6-27.

Place Graphic - Text Lets you place text on the circuit. For details, see “4.9.4 Adding

Miscellaneous Text” on page 4-39.

Place Graphic - Line Places a straight line on your workspace. For details, see “4.9.6
Graphic Annotation” on page 4-43.

Place Graphic - Multiline Places a multiline on your workspace. For details, see “4.9.6 Graphic
Annotation” on page 4-43.

Place Graphic - Rectangle Places a rectangle on your workspace. For details, see “4.9.6 Graphic
Annotation” on page 4-43.

Place Graphic - Ellipse Places an ellipse on your workspace. For details, see “4.9.6 Graphic
Annotation” on page 4-43.

Place Graphic - Arc Places an arc on your workspace. For details, see “4.9.6 Graphic
Annotation” on page 4-43.

Place Graphic - Polygon Places a polygon on your workspace. For details, see “4.9.6 Graphic
Annotation” on page 4-43.

Place Graphic - Picture Places a picture on your workspace. For details, see “4.9.6 Graphic
Annotation” on page 4-43.

Place Comment Use to “pin” a comment to the workspace, or directly to a component.
For details, see “4.9.5 Adding a Comment” on page 4-40.

Cut Removes the selected item from the circuit and places it on the
clipboard.

Copy Copies the selected item from the circuit to the clipboard.

Paste Pastes the current contents of the clipboard onto your circuit.

Delete Deletes the selection from the workspace.

Select All Selects all elements on the workspace.
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Command

Description

Paste as Subcircuit

Pastes the contents of the clipboard onto the workspace as a
subcircuit.

Replace by HB

Replaces the elements that you have selected with a hierarchical
block. See “6.2.5.2 Replacing Components with an HB” on page 6-9.

Replace by SC

Replaces the elements that you have selected with a subcircuit. See
“6.2 Hierarchical Design” on page 6-3.

Font Displays a dialog box where you set font information for the circuit. For
details, see “3.4.2.4 Sheet Properties - Font Tab” on page 3-28.
Properties Displays the Sheet Properties dialog box. Be sure that you have no

elements on the workspace selected, or the properties for that element
will appear instead. For details, see “3.4.2 Using the Sheet Properties
Dialog Box” on page 3-23.

3.3.2 Pop-up From a Selected Component

If you right-click on a selected element , a pop-up menu of appropriate commands appears.

These commands are:

Command Description

Cut Removes the selected components, circuits or
text, and places them on the clipboard.

Copy Copies the selected components, circuits or
text, and places them on the clipboard. For
details, see “4.4.6 Copying a Placed
Component” on page 4-16.

Paste Places the contents of the clipboard to the
workspace. The cursor shows a “ghosted”
image of the item to be pasted. Click to indicate
where the item is to be pasted.

Delete Deletes the selection from the workspace.

Flip Horizontal

Flips the selection horizontally. For details, see
“4.7 Rotating/Flipping Placed Components” on
page 4-30.

Flip Vertical

Flips the selection vertically. For details, see
“4.7 Rotating/Flipping Placed Components” on
page 4-30.
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90 Clockwise Rotates the selection 90 degrees clockwise.
For details, see “4.7 Rotating/Flipping Placed
Components” on page 4-30.

90 CounterCW Rotates the selection 90 degrees
counterclockwise. For details, see “4.7
Rotating/Flipping Placed Components” on

page 4-30.

Bus Vector Connect Displays the Bus Vector Connect dialog box.
For details, see “6.4.5 Bus Vector Connect” on
page 6-27.

Replace by HB Replaces the elements that you have selected

with a hierarchical block. See “6.2.5.2
Replacing Components with an HB” on

page 6-9.

Replace by SC Replaces the elements that you have selected
with a subcircuit. See “6.2 Hierarchical Design”
on page 6-3.

Replace Components Invokes the Select a Component browser from

which you can select a new component. See
also, “4.4.7 Replacing a Placed Component” on
page 4-17.

Edit Symbol You can edit either the appearance of the
symbol on the workspace (In-place Edit Mode).
For details, see “8.5.2 Creating and Editing a
Component’s Symbol with the Symbol Editor”
on page 8-15.

Color Displays a color palette where you can change
the color of the selected element’s lines.

Font Changes the font of various elements on the
workspace from their default values. For
details, see “3.4.2.4 Sheet Properties - Font
Tab” on page 3-28.

Properties If a component is selected, displays that
component’s properties dialog box. If an
instrument is selected, opens the instrument
face.
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3.3.3 Pop-up From a Selected Wire

If you right-click on a selected wire on the circuit window, a pop-up menu of appropriate
commands appears. These commands are:

Command Description
Delete Deletes the selected wire from the workspace.
Wire Color Changes the color of the selected wire from its default value.

Segment Color

Changes the color of the selected wire segment from its
default value.

Font Changes the font of various elements on the workspace from
their default values. For details, see “3.4.2.4 Sheet
Properties - Font Tab” on page 3-28.

Properties Displays the Net dialog box. “4.9.2 Modifying Net Names” on

page 4-35.

3.3.4 Pop-up From a Selected Text Block or Graphic

If you right-click on a selected text block or graphic element in the circuit window, a pop-up
menu of appropriate commands appears. These commands are:

Command

Description

Delete

Deletes the selected item.

Flip Horizontal

Flips the selection horizontally. For details, see “4.7 Rotating/
Flipping Placed Components” on page 4-30.

Flip Vertical Flips the selection vertically. For details, see “4.7 Rotating/
Flipping Placed Components” on page 4-30.
90 Clockwise Rotates the selection 90 degrees clockwise. For details, see

“4.7 Rotating/Flipping Placed Components” on page 4-30.

90 CounterCW

Rotates the selection 90 degrees counterclockwise. For
details, see “4.7 Rotating/Flipping Placed Components” on
page 4-30.

Pen Color

Changes the color of the selected item from its default value.
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Command Description

Pen Style Changes the style of the pen for a selected graphic. Is
disabled if text is selected.

Fill Color Changes the color of the fill for selected rectangles, ellipses
and polygons. Is disabled if any other graphic element, or
text is selected.

Fill Type Changes the appearance of the fill for selected rectangles,
ellipses and polygons. Is disabled if any other graphic
element, or text is selected.

Arrow Places an arrow on selected lines and multilines. Is disabled
if any other graphic element, or text is selected.

Order Use to Bring to Front or Send to Back selected element.

Assign to Layer Places selected element on the selected layer. Deselect to
remove an element from the assigned layer. See “3.4.2.6
Sheet Properties - Visibility Tab” on page 3-31.

Font Lets you select a font, font style and size for selected text.

Properties Is inactive for text blocks or graphics.

3.3.5 Pop-up From a Title Block

If you right-click on a selected title block in the circuit window, a pop-up menu of appropriate
commands appears. These commands are;

Command Description
Delete Deletes the selected title block.
Edit Title Block Launches the Title Block Editor. For details, see “5.3 Title

Block Editor” on page 5-13. (To edit the selected title block,
select Edit Symbol/Title Block).

Color Displays a palette where you can change the selection’s
color.

Move to - Bottom Left Places the selected title block at the bottom left corner of the
document.

Move to - Bottom Right Places the selected title block at the bottom right corner of

the document.
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Command

Description

Move to - Top Left

Places the selected title block at the top left corner of the
document.

Move to - Top Right

Places the selected title block at the top right corner of the
document.

Properties

Lets you change the information that you see in the title
block. For details, see “4.9.3.1 Entering the Title Block
Contents” on page 4-37.

3.3.6 Pop-up from a Comment

If you right-click on a selected wire on a selected Comment, a pop-up menu of appropriate
commands appears. These commands are:

Command Description

Cut Removes the selected item and places it on the clipboard.

Copy Copies the selected item and places it on the clipboard.

Paste Places the contents of the clipboard to the workspace. The
cursor shows a “ghosted” image of the item to be pasted.
Click to indicate where the item is to be pasted.

Delete Deletes the selected item from the workspace.

Show Comment

Displays the contents of the comment.

Edit Comment

Is active for a selected comment only. Use to enter text into
the comment.

Font Changes the font of various elements on the workspace from
their default values. For details, see “3.4.2.4 Sheet
Properties - Font Tab” on page 3-28.

Properties Depending on the element selected, displays either the

Comment Properties, or the Probe Properties dialog box.
See “4.9.5 Adding a Comment” on page 4-40 or “10.15.1.1
Measurement Probe Settings (rfe)” on page 10-49.
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3.4

Setting Schematic Capture Preferences

You can customize virtually any aspect of Multicap preferences, including the colors used in
your circuit, page size, zoom level, auto-backup interval, symbol set (ANSI or DIN) and
printer setup. Your customization settings are saved individually with each circuit file you use
so you could, for example, have one color scheme for one circuit and another for a different
circuit. You can aso override the settings for individual instances (for example, change one
particular component from red to orange) or for the entire circuit.

Customization is done through the:

» Preferences dialog box — used to set up global preferences. These preferences can vary
from computer to computer. See “3.4.1 Using the Preferences Dialog Box” on page 3-18.

» Sheet Properties dialog box — used to set up the preferences for the active sheet. These
preferences are saved with the circuit files so that if the circuit is opened on another
computer, it will use the same settings. See “ 3.4.2 Using the Sheet Properties Dialog Box”
on page 3-23

3.4.1 Using the Preferences Dialog Box

3-18

This section explains general procedures for setting preferences. The following sections
describe details of setting specific options.

Note For sheet preferences, see “3.4.2 Using the Sheet Properties Dialog Box” on
page 3-23.

To set your user preferences:

1. Choose Options/Global Preferences. The Preferences dialog box appears, offering you the
following tabs:
» Paths— where you can change the filepaths for the databases and other items.
* Save — whereyou set up Auto-backup timing.
» Parts— where you set up component placement mode and the symbol standard (ANSI
or DIN).
» General — where you set up selection rectangle behavior, mouse wheel behavior, bus
wiring and auto-wiring behavior.
2. Select the desired tab.
3. Set the desired customization options. The specific options and settings available in the
tabs are described in the following sections of this chapter.

4. Click OK to save your changes.
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3.4.1.1 Preferences - Paths Tab

The Multicap installation puts specific filesin specific locations. If necessary you can point
Multicap to anew location to find, for example, database files. You can also use this dialog
box to create and specify user settings files that contain individuals' preferences for all
options.

» To set upfilelocations:
1. Choose Optionsg/Global Preferences. The Preferences dialog box appears.
2. Select the Paths tab and navigate to the appropriate locations for the different elements:

x

Paths |Save I Parts I Generall

Circuit default path R
I _I \\

Uzer button images path I.\ _I —~—_| If desired. click to
 User sefting navigate to a new

Configuration file: IE:\Program Files\Electronics WorkbenchiE _I [ | location for the files.

Mew uger configuration file from template |

— Databasze File

Master database IE:\Program Filez\E lectronics WorkbenchhE _I

Corporate database IC:\Program Files\E lectronics WaorkbenchhE _I

Uszer database IE:\Program Filez\E lectronics WorkbenchhE _I

Mote: These settings will take effect the next time you start the program.

Ok I Lancel | Lpply | Help |

Note The most important setting is the Circuit default path, asthisiswhere al new files are
saved, unless you manually navigate to a new location when saving.

Note User button images path iSwhere you store any user-created button graphics.
3. Touseadifferent configuration file, navigate to the appropriate user settings file.

4. To create anew user configuration file, click New user config file from template. You are
prompted to select the configuration file to use as a template, then to enter a name for the
new configuration file.
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3.4.1.2 Preferences - Save Tab
The optionsin thistab let you set up auto-backup timing.

Enable to save a security copy x|

when you do a Save.
NS Save |Parts I Generall

™I Create a"Security Copy”

A Mzecurity” copy containg the last zaved changes to the file and
it can be easzily retrieved from the same location az the original file,
in cage it becomes comupted or unusable.

- Iv Auto-backup

/ ‘wihen Auto-backup is enabled, a recovery file will be created at the
Enable auto-backup. interval you specify. If you have a power outage or system failure,

your work may be retrieved from this file.

Auto-backup interval |1 0 3: minutes

Specify the interval at which
auto-backup will be performed

Lancel Lpply
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3.4.1.3 Preferences - Parts Tab

The optionsin this tab determine where you set up component placement mode, the symbol
standard (ANSI or DIN), phase shift direction and digital simulation settings.

x

Paths I Save Farts |General|

r— Place component mode
" Place single component
' Continuous placement for multi-section part only [ESC to quit]

" Continuous placement [ESC to quit]

— Symbal standard
&+ ANSI
 DIN

Lancel | Lpply | Help |

1. Inthe Place component mode box, select one of:

* Place single component — Allows you to place one selected component at atime.

* Continuous placement for multi-section part only — Allows you to place multiple
sections of a multi-section component. For example, 7400N has four NAND gates, so
using this option means each time you place a 7400N you place a different one of its
NAND gates. Refer to “4.4.1 Using the place component browser” on page 4-4 for an
example of multi-section part placement.

 Continuous placement — Allows you to place several components of the same type by
continuing to click on the workspace after each component is placed. End continuous
placement by pressing Esc.

Optionally, enable the Return to Component Browser After Placement checkbox to display
the Select a Component dialog box after you place a component on the workspace. Thisis
useful when you have many parts to place. (Click Esc when finished part placement).
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2. Inthe Symbol Sandard box:

¢ Select the symbol set to be used for components. The graphic changes to represent the
selected symbol set. To override this setting for individual components, see “8.5.2
Creating and Editing a Component’s Symbol with the Symbol Editor” on page 8-15.

3.4.1.4 Preferences - General Tab

In this tab, you set up selection rectangle behavior, mouse wheel behavior, bus wiring and

auto-wiring behavior.

Paths I Save I Parts  General |

— Selection Rectangle
& |ntersecting " Fully enclosed

Hint: Hold the & key during selection to toggle modes

— Mouse Wheel Behavior

' Zoom workspace ' Scroll workspace

V' Show line to component when maving its test /

V' Show line to original location when moving parts

— Autowire

¥ Autowire when ping are touching
V¥ Autawire on connection
¥ Autowire on move,
for components with lezz than the following number of connections:

o =

" Delete associated wires when deleting component

|

For details, see “ Showing/
.~ Hiding ‘Move’ Lines” on
page 4-16.

Enable if you wish to delete
wires that are connected to
components being deleted;
to delete wires that are
connected to components

ol being deleted, leave this box
/ unchecked.

Ok | Lancel |

Apply |

Help ™

1. Inthe Selection Rectangle box, select either Intersecting or Fully Enclosed. See“ Setting
Dragging Selection Options’ on page 4-14 for details.

2. Inthe Mouse Wheel Behavior box select one of:

¢ Zoom workspace — mouse wheel will let you zoom in and out on workspace.
¢ Scroll workspace — mouse wheel will let you scroll up and down the page.
3. Inthe Autowire box select the desired options to control the degree of automation used in
wiring. For details, see “4.5.6 Setting Wiring Preferences’ on page 4-26.

3-22

Electronics Workbench



Setting Schematic Capture Preferences

3.4.2 Using the Sheet Properties Dialog Box

The Sheet Properties dialog box is used to set up the preferences for each sheet. These
preferences are saved with the circuit file so that if the circuit is opened on another computer,
it will use the same settings.

Note For personal (user) preferences, see“3.4.1 Using the Preferences Dialog Box” on
page 3-18.

» To set sheet preferences:
1. Select Options/Sheet Properties.
Or

Right-click on ablank area of the workspace and choose Properties from the pop-up menu
that appears. Do not select any elements (for example, components, wires) on the
workspace, or the properties dialog box for the selected element will display instead.

The Sheet Properties dialog box appears, offering you the following tabs:

 Circuit — where you set the color scheme and the display properties of workspace text
» Workspace — where you set the sheet size and properties
* Wiring— where you set the wire and bus options
» Font — where you select the font, font size and style for text elements on the circuit
e PCB — where you set up options for your printed circuit board
* Vishility — where you enable and disable custom annotation layers.
2. Select the desired tab.

3. Set the desired customization options. The specific options and settings available in the
tabs are described in the following sections of this chapter.

4. The Save as Default checkbox is normally enabled. If you do not wish to have the settings
saved as the default, disable this checkbox. Default settings are those used when you
create new circuits (File/New).

5. Click OK to save your changes. (If you wish to apply the changes without closing the
dialog, click Apply).
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3.4.2.1 Sheet Properties - Circuit Tab

The options on this tab control the way your circuit and its components appear on the
workspace, and the level of detail which appears. Multicap comes with several color schemes
that affect the circuit window background color, wire color, and component color. You can
also develop your own color scheme to meet your individual needs.

] Shows the results of enabling
. " the options on the right.
Circuit | wiarkspace | Wiing | Fant | PLE | visibiy
—Sho
T Component
1.0koh
Testo " ¥ Labels [~ Wariant data
il ¥ RefDes
TC=30ppm ¥ Walues ¥ Pin names
. m v Attributes ¥ Pin numbers
— Met Mame: Buz Entry
% Show Al V' Show labels
" Use Net-specific Setting
o Hi o
It Select a built-in color
Gt scheme.
IWhite Background j ’W
— Selection g
= e L N Use to set up a custom color
o1 —— .
e ; | ”—=> scheme (buttons are active
= Component with mode! —— v if “C ) | d
1S — = only if “Custom” is selecte
1 -t Component withaut mode! 7 Y
— as scheme).

Wirtual component

¥ Save as default

——— Shows the currently
selected color scheme.

ok | LCancel | Lpply

1. Inthe Component box, enable those items you want shown on the workspace. You can
override your choices for a particular component, as described in “5.1.1 Displaying
Identifying Information about a Placed Component” on page 5-2.

* Pin names checkbox — when fully checked, shows all pin names; when not checked,
shows no pin names; when grey checked, shows pin names for those components
whose default behavior isto show them.

¢ Pin numbers checkbox — when fully checked, shows all pin numbers; when not
checked, shows no pin numbers; when grey checked, shows pin numbers for those
components whose default behavior isto show them.

Note Pin namesand numbers are made visible as details above; checking and un-checking
in the Visibility tab of the Design Toolbox has no effect.
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2. Inthe Net Names box, select how net names will be shown:

« Show All — check to display al net names on the workspace.
* Use Net-specific Setting — check to show net names as set in the Net dialog box. For
details, see “4.9.2 Modifying Net Names” on page 4-35.
* Hide All — check to hide all net names on the workspace.
3. Inthe Color box:

» To use one of the built-in color schemes:

- Choose the scheme from the drop-down list.

- A representation of the scheme’s settings appears in the preview box below the list.
* To create a custom color scheme:

- Choose Custom from the drop-down list.

- Click on the color bar next to any item. A Color selector dialog box appears.

- Click on the color you want to use for that item and click OK.

- You are returned to the Sheet Properties dialog box.

- The results of your choice appear in the preview box.

- Repeat until al your color settings are made.
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3.4.2.2 Sheet Properties - Workspace Tab

The options on this tab determine the appearance and behavior of the circuit window.

Sheet Properties

Circuit Woarkspace | wiing | Font | PLE | wisioii
— Sho

x|

_| [~ Show grid
s g [” Show page bounds /

¥ Show border

|

~ Sheet size
 Latter] Custom size———————
etter A
‘width I‘I‘I 3: ——

Orientation————
Height a5 = —
 Portrait
% Landscape @ Inches ¢ Centimeters

¥ Save as default

|

Ok I Lancel | Lpply

Shows the results of enabling the
options on the right.

- Enable those items you want shown.

—— Modify a sheet size.

Multicap comes with the standard sheet sizes that you can use for capturing your circuit. You
can modify any of the settings of these sizes to make your own custom shest.

3-26
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3.4.2.3 Sheet Properties - Wiring Tab

The options on this tab control the wire width, bus width and bus wiring mode options.

Sheet Propetties =
Circuit | Warkspace Wiing | Font | PLE | wisibiie |

— Drawing Option
Change the wire e width e i B Change the bus
width for current or | i . - _—| width for current or

. . N = /
subsequent wiring. [ ;= subsequent buses.
Set bus wiring mode. - Bus Wwiing Mode
For details, see “6.4 " Met [Use net names] % Busline
” /’

Buses” on page 6-16.

vV Save az default

Lancel Lpply Help
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3-28

3.4.2.4 Sheet Properties - Font Tab

Use this tab to set the font parameters for all elementsin the workspace containing text.

Specify the font, style
and size of labels and
names on your circuit.

Displays a sample
using the selected font
settings.

Specify the text
element to change to
the selected font.

x
Fort |PCE | visiilty |
FEont: Font Style: Size:
|Ana| |Bold |1n
Anal Black. Bald Italic
Avial Marrow Italic
Arial Rounded MT Bold _I Fegular ‘I
— Sample
Changes the font
B by e for all instances of
the elements
~ Change Al selected in
V¥ Component RefDes “Change All”.

Apply to
’7 = Selection

" Component Values and Labels ' Entire Circuit

" Compaonent Attributes
™ PFir Murnbers

[~ PFin Mames

[ Met Mames

[T Schematic Tests

[T Comments

[T Busline Mame

¥ Save as default

To change font for
a specific selection,
right-click on the
desired, part, etc,
select Font from
the pop-up that
appears and click
on Selection.

Lancel | Lpply

Caution Changing to larger fonts may cause labelsto collide or
exceed boundaries.
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» To change the font for any text element of the circuit:
1. Select the font, font style and font size for the desired elements.

2. Select the elements you want to change from the following options in the Change Al
section of the tab:

Font Option

Description

Component RefDes

The component’s unique identification (Reference Designator). For example,
R22.

Component Values
and Labels

The value being used by the component and identified in the Values tab of
the component’s properties dialog box. For details on viewing and modifying
this value see “5.1.2 Viewing a Placed Component’s Value” on page 5-3.
The Component label assigned by Multicap and identified in the Label tab of
the component’s properties dialog box. For details on changing this label see
“4.9.1 Modifying Component Labels and Attributes” on page 4-34.

Component Attributes

Descriptive information you add to specific components using the
component’s properties dialog box. For details see “4.9.1 Modifying
Component Labels and Attributes” on page 4-34.

Pin Numbers The number automatically assigned to a pin when it is placed on your circuit.
Pin Names The logical name for a pin, for example, GND (for ground).
Net Names The name automatically assigned to a net when it is placed on your circuit.

For details on changing this name see “4.9.2 Modifying Net Names” on
page 4-35.

Schematic Text

Notes that you add to your circuit using the Place/Text command. For details
see “4.9.4 Adding Miscellaneous Text” on page 4-39.

Comments

Text found in comments that you add to the circuit from the Place/Comment
command. For details, see “4.9.5 Adding a Comment” on page 4-40.

Busline Name

Multicap 9 User Guide

The name that you assign to buslines. For details, see “6.4 Buses” on
page 6-16.
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3.4.2.5 Sheet Properties - PCB Tab
Thistab is used to set options used when exporting data for PCB layout.

x
Circuit I Workspacel W'iringl Fant PCB |Visibility| Select this optlon to

| L —"" make digital and

— Ground Option
. analog ground the
" Connect digital ground to analog ground .
same when exporting
— Expart Setting to PCB layout
ackages.
Units IMiI 'l p 9
Mumber of C: L |2 32 . .
HIMRET Bl =ERRET ayers T Selectunits to use during
Top export to PCB layout.
Battam

\ As you increase the

number of copper layers,
the number of copper
layers (inner) increases.
This setting is used by

[¥ Save as default Ultiboard to determine the
default board setup.

Ok I Lancel Lpply
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3.4.2.6 Sheet Properties - Visibility Tab
Thistab lets you add the custom annotation layers that are available in Multicap.

x
Circuit I Workspacel W'iringl Fant I FCB Wisibility |

— Fixed Layers

RefDes -
Label and ' alue
Altribute and Yariant

Met Mame
Fin Mame
Fir Mumber LI

COr Creme bd -l

Click to add custom annotation
. —— layers to the schematic. You can
show/hide these layers from the

r— Cugtom Layer

bdd  |-— |

Visibility tab in the Design
Toolbox. For details, see “3.5.1
Visibility Tab” on page 3-32

o | conce | o |Help|

For details on annotation layers, refer to “3.5.1 Visibility Tab” on page 3-32.

Multicap 9 User Guide 3-31



User Interface

3.5 Design Toolbox

The Design Toolbox is used to manage various elements in the schematic.

Note For adescription of the Project View tab, see “6.6 Project Management and Version
Control” on page 6-47.

3.5.1 Visibility Tab

The Visibility tab lets you choose which layers to display on the current sheet on the
workspace.

Design Toolbox #

e |
Schematic Capture ;I
[w|RefDes
[w]Label and Value
[w] &dtribute and ariant

[w]Bu= Entry Label
Fixed Annotations
[W]ERC Error Mark

[ICommert Custom annotation layer added
sl || viathe Visibility tab in the Sheet
[V|Designer's Notes Properties dialog box.

g _>l_I
isibility I Project View

Hierarchy

The Schematic Capture layers consist of:

¢ RefDes— thislayer containsthe Reference Designatorsfor all elements on the workspace,
for example, R1, U2A.

e Label and Value — thislayer contains the label entered in the component’s properties
dialog box in the Label field in the Label tab. It aso contains the component’s value, for
example, 1 kohm. See “5.1 Placed Component Properties’ on page 5-2 for details.

e Attributeand Variant — thislayer contains the attribute information entered in the
component’s properties dialog box in the Attributes fieldsin the Label tab. It also includes
the Variant Status. For details, see“6.5 Variants’ on page 6-34.

* Net Name— thislayer contains the netnames.

3-32 Electronics Workbench



Design Toolbox

¢ Pin Name — thislayer contains the pin names, for example, “1Q” in a J-K flip-flop.

e Pin Number — this layer contains the pin humbers.

* BusEntry Label — thislayer contains the labels that appear at the point where awire
enters abus, for example, “Ln 1".

The Fixed Annotations layers consist of:

* ERC Error Mark — thislayer contains the marks that are placed on the schematic that
indicate ERC error points. See “5.4 Electrical Rules Checking” on page 5-32 for details.

e Comment — thislayer contains any comments that you “pin” to the workspace. Refer to
“4.9.5 Adding a Comment” on page 4-40 for details.

e Text/Graphics — thislayer contains any graphic elements that you place on the
workspace.

Custom Annotations layers can be added from the Sheet Properties dialog box. For details, see

“3.4.2.6 Sheet Properties - Visibility Tab” on page 3-31.

» To hide alayer, disable the layer’s checkbox.
» To show ahidden layer, enable the layer’s checkbox.

3.5.2 Hierarchy Tab

The Hierarchy tab contains atree that shows the files in the design that you have open.
k|

0 & =5 @l
E|--- Powersupply

: | -

=30 \-'ariants/

- A

|:_]..

Design Root

Active Variant - see “6.5 Variants” on page 6-34

Page 1 of multi-sheet design - see “6.1 Flat Multi-sheet
Design” on page 6-2

Subcircuit - see “6.2 Hierarchical Design” on page 6-3
Hierarchical Block - see “6.2 Hierarchical Design” on page 6-3

PowerSupply#2 ~

Included in Active Variant

77 TR

Hierarchy . .
Vishilty | Project View | Page 2 of multi-sheet design
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3-34

Pop-up Menus

To view context-sensitive menus in the Hierarchy tab:

1. Right-click on anitem. Depending on the item, different context-sensitive menus appear.
2. From the Design Root you can select:

* Close — to close the entire design.
* Save— to save the design.

. From an active or in-active variant that branches from the Design Root, you can select:

* Set Variant Active — to set the active variant. A blue box displays beside the active
variant. For details, see “6.5.2.3 Setting the Active Variant” on page 6-44.

* Variant Manager — to display the Variant Manager dialog box. For details, see “6.5.1
Setting Up Variants’ on page 6-34.

. From apage of a multi-sheet design (in this example, PowerSupply#1), you can select:

¢ Open Window — to open the page on the workspace.
* Close Window — to close the page.
» Rename Page — to change the multi-page’s name.

. From asubcircuit, you can select:

* Open Window — to open the subcircuit on the workspace.
* Close Window — to close the subcircuit.
» Rename Subcircuit — to change the subcircuit’s name.

. From aHierarchical Block, you can select:

* Open Window — to open the Hierarchical Block on the workspace.

» Close Window — to close the Hierarchical Block.

» Map Variants— to display the Hierarchical Block’s properties dialog box, where you
can assign its variant status. For details, see “6.5.2.1 Assigning Variant Status to
Components” on page 6-38.

. From avariant that branches from a Hierarchical Block, you can select:

e Variant Manager — to display the Variant Manager dialog box. For details, see “6.5.1
Setting Up Variants’ on page 6-34.

* Exclude from Active Variant — to exclude this variant from the active variant. If
desired, you can exclude al variantsin a Hierarchical Block from the Active Variant.

* Includein Active Variant — to include this variant in the active variant. A bluetriangle
appears beside the included variant. You can only include one variant at atime in the
Active Variant.
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3.6 Customizing the Interface

The Multicap user interface is highly customizable. Separate customizations may be applied
whenever each different type of sheet becomes active. For example, the toolbars and docking
windows may be re-configured as you move from a circuit sheet to a description sheet.
Toolbars may be docked in various positions and orientations. The contents of the toolbars
may be customized. New toolbars may be created. The menu system is fully customizable,
including all pop-up menus for the various object types.

Aswell, the keyboard shortcut system is customizable. This allows for any keys or key
combinations to be assigned to any command that may be placed in amenu or on atoolbar.

» To customize the interface:

1. Select Options/Customize User Interface.

2. Make changesin the Customize dialog's tabs as detailed in the following sections:
e “3.6.1 Commandstab” on page 3-36
e “3.6.2 Toolbarstab” on page 3-37
» “3.6.3 Keyboard tab” on page 3-38
e “3.6.4 Menutab” on page 3-39
e “3.6.5 Optionstab” on page 3-40
» “3.6.6 Customization Pop-up Menus’ on page 3-40
e “3.6.7 Other Customization Options’ on page 3-41.
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3.6.1 Commands tab

The Commands tab in the Customize dialog box is used to add commands to menus and
toolbars.

x

Commarids | Toolbarsl Keyboardl tenu I Dptionsl

Cateqgories: Commands:
5 Preferences... [Options] ﬂ
2k 90 Clockwise (Edit)
A 90 CounterCyw (Edit)
About Multisim [Help]

= Align center [Description E dit Farmat)

Circuit Description Box
Components
Description Edit Format
Edit

GRARnotation

Optiars £ align left [Description Edit Format]
DE....... LI = Alimun rimlab (Thmmmrimbioe C Ak Corrn = LI

Description:

@l Cloge |

» To add acommand to a menu or toolbar:

1. Drag it from the Commands list to the desired menu or toolbar. When a command is
selected in the Command list, its description is displayed in the Description field.

2. If you do not see the command that you require, click on another selection in the
Categories list to display more commands.

3. If you wish to add a button to atoolbar that is not showing, click on the Toolbars tab and
click in the checkbox beside the desired toolbar to make it visible.

4. Click Close when customizations are complete.

» To remove a command from a menu or toolbar, right-click on it and select Delete from the
pop-up that appears. The Customize dialog box must be open when you do this.

» To change the position of acommand that isin amenu or toolbar, drag it to its new location.
The Customize dialog box must be open when you do this.
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3.6.2 Toolbars tab

The Toolbarstab in the Customize dialog box is used to show or hide toolbars, and to add new
custom toolbars.

x
Commands ~ Toolbars | Keyboardl Menu I Dptionsl
Toolbars:
[J#inalog Compaonents H
1B asic
[w]Components Fieset All |
[ 1D escription Edit Bar
[(1Diodes Mew...
[w]Giraphic: Annotation
(vl tain Fename... |
[C1Measurement Components
(|t eru Bar — Delete |
[CMiscellan=ous Components
[ 1Power Source Components
[15ignal Source Components LI | Shovitest [hels
@l Cloze |

» To usethefeaturesin thistab:
1. Todisplay atoolbar, switch on the checkbox beside the desired toolbar in the Toolbars list.
2. Switch off a checkbox to hide a toolbar.
Note You cannot switch off the Menu bar.
3. Thebuttonsin thistab function as follows:

* Reset All—displays the Reset Toolbars dialog box, where you select whether to reset
the currently selected toolbars, or all toolbars. You are prompted to select the
configuration file you wish to use, for example, “default.ewcfg”.

* New—displaysthe Toolbar Name dialog box, where you enter the name for a new
toolbar. When you click OK, anew toolbar with the name that you entered is created.
Follow the stepsin “3.6.1 Commands tab” on page 3-36 to add buttons to the toolbar.

» Rename—use to rename atoolbar that you have created yourself. You cannot rename
toolbars that are included in Multicap by default. for example, Components, Menu Bar.

» Delete—use to delete the selected toolbar. You cannot delete toolbars that are included
in Multicap by default. for example, Components, Menu Bar.

» Show text labels—select this checkbox to show the text labels (for example, “ Save’) in
the toolbar, along with the command’sicon.

4. Click Close when customizations are complete.
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3.6.3 Keyboard tab

The Keyboard tab is used to set up keyboard shortcuts.

Customize

Eommandsl Tooars  Fepboard | Menu I Dptionsl

Lategory:

Commands: Current Keys:

SD Clockwize [Edlt]
90 Counter”hw (Edit]

About Multicap [Help)

Align center [Description E dit Format] LI
dilior left (Taecrintinn Fdit Farmat]

Description:

General uzer preferences

Set Accelerator for:

Al Commands I Default & l %"

—r

Prezz Mew Shortout Ke_l,l

x|

Lzzign |

Hemave

Heset All

o)

Cloze |

» To set up keyboard shortcuts:

1. Choose a menu from the Category drop-down list and the desired command from the
Commands drop-down list. If ashortcut is already assigned, it appearsin the Current Keys

field.

Enter a new shortcut in the Press New Shortcut Key field.

3. Click Close when customizations are compl ete.
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3.6.4 Menu tab

The Menu tab is used to modify the various context-sensitive menus that appear when you
right-click from various locations in Multicap.

x
Eommandsl Toolbarsl Keyboard  Menu |Dpti0ns|

— Context Menus: ———————————
Select context menu:

| =
Feset Al |

Hint: zelect the context menu, change the
page to "Commands" and drag the toolbar
buttons into the menu window.

Menu animations: I Mone & I

V' Menu shadows

Cloze |

» To display the desired menu:
1. Select the desired menu set from the Select Context Menu drop-down list.
2. Right-click on the menu that appears and edit as desired.

3. Select the desired menu effects using the M enu animations drop-down list and the
Menu shadows checkbox.
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3.6.5 Options tab

The Options tab in the Customize dialog box is used to set up toolbar and menu options.
x

Eommandsl Toolbarsl Keyboardl Menu  Options |

Toolbar

V' Show ScreenTips on toolbars
V' Show shortcut keys in ScreenTips
[ Large lcons
% Loak 2000
™ Look Office XP

o)

» To set up menu and toolbar options, switch the checkboxes on or off as desired.

3.6.6 Customization Pop-up Menus

To customize the appearance of toolbar buttons and menu items, a pop-up menu is available
when the Customize dialog box is open.

Reset to Default
Copy Button Image
Delete

Button Appearance. ..
v Image

Text

Image and Text

Start Group

» To display the above pop-up:
1. Besureyou have the Customize dialog box open.
2. Right-click on either amenu item or toolbar and select the desired option.
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3. When you select Button Appearance, the Button Appearance dialog box appears, where
you can change the appearance of the selected toolbutton.

Button Appearance ﬂ
' |mage only i e

" Text only —{" Select User-defined Image:

eerHI g |
Description: & @ ] Q o] @ Edit... |
|

" Image and text

Button text: |Fit to page QK I Eancell

3.6.7 Other Customization Options

The Multicap user interface is highly customizable. Separate customizations may be applied
whenever adifferent type of sheet becomes active. For example, the toolbars and docking
windows may be re-configured as you move from a circuit sheet to a description edit shest.

Toolbars may be docked in various positions and orientations. The contents of the toolbars
may be customized. New toolbars may be created. The menu system is fully customizable,
including all pop-up menu for the various object types. You can also customize the interface
by showing or hiding, dragging to a new location and, optionally, resizing any of toolbars.
These changes apply to al circuits you are working with. Moved or resized items will return
to that location and size when Multicap is next opened.
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Chapter 4
Schematic Capture - Basics

This chapter describes the basic functions involved in creating a circuit in the circuit window.
It explains the fundamental stepsin circuit creation, but is not intended to describe all the
potential aspects of circuit design. For example, you should look to other chapters for details
on the component database and instructions on editing components.

r%‘ Some of the features described in this chapter may not be available in your edition of
Multicap 9. Such features have an icon in the column next to their description. Refer to the
release notes for alist of the featuresin your edition.

The following are described in this chapter.

Subject Page No.
Introduction to Schematic Capture 4-3
Working with Multiple Circuit Windows 4-3
Selecting Components from the Database 4-3
Placing Components 4-4
Using the place component browser 4-4
Placing Virtual Components 4-9
Using the In Use List 4-13
Selecting Placed Components 4-13
Moving a Placed Component 4-14
Copying a Placed Component 4-16
Replacing a Placed Component 4-17
Controlling Component Color 4-18
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4-2

Subject Page No.
Wiring Components 4-18
Wiring Components Automatically 4-19
Wiring Components Manually 4-22
Combining Automatic and Manual Wiring 4-23
Marking Pins for No Connection 4-23
Placing Wires Directly Onto Workspace 4-26
Setting Wiring Preferences 4-26
Modifying the Wire Path 4-27
Controlling Wire Color 4-27
Moving a Wire 4-28
Virtual Wiring 4-28
Manually Adding a Junction (Connector) 4-29
Rotating/Flipping Placed Components 4-30
Finding Components in Your Circuit 4-32
Labeling 4-33
Modifying Component Labels and Attributes 4-34
Modifying Net Names 4-35
Adding a Title Block 4-36
Adding Miscellaneous Text 4-39
Adding a Comment 4-40
Graphic Annotation 4-43
Capturing Screen Area 4-45
Circuit Description Box 4-47
Formatting the Circuit Description Box 4-47
Description Edit Bar 4-51
Linking a Form to a Circuit 4-52
Creating Forms 4-53
Setting Form Submission Options 4-54
Completing Forms 4-55
Printing the Circuit 4-56
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4.1 Introduction to Schematic Capture

Schematic capture isthe first stage in developing your circuit. In this stage you choose the
components you want to use, place them on the circuit window in the desired position and
orientation, wire them together, and otherwise prepare your design. Multicap lets you modify
component properties, orient your circuit on agrid, add text and atitle block, add subcircuits
and buses, and control the color of the circuit window background, components and wires.

Note For details on setting up your workspace, refer to “ 3.4 Setting Schematic Capture
Preferences’ on page 3-18.

4.2  Working with Multiple Circuit Windows

You can open as many circuits as you want at the same time. Each circuit appearsin its own
circuit window. The active circuit window is, as in other Windows applications, the window
with the highlighted title bar. You can use the Window menu to move from circuit window to
circuit window or just click on the tab at the bottom of the workspace for the circuit you want
to see.

Each window is distinct, and can have its own preferences settings, set of components and so
on. You can copy, but not move, a component from one circuit window to another.

4.3  Selecting Components from the Database

Thefirst step in schematic capture is placing the appropriate components on your circuit
window.

You can use the following methods to locate a component in the database:

* usethe Component toolbar to browse through all the component groups, as explained in
“4.4.1 Using the place component browser” on page 4-4

» search a specific component group/family of the database, as explained in “7.2.2
Searching for Components” on page 7-4.

Note Thereare multiple“levels’ of the component database as discussed in “7.1.1 Database

Levels’ on page 7-2.
Thefirst of these choicesis normally used. Each button on the Component toolbar
corresponds to a group of components with similar functionality. Clicking one of these

buttons opens the place component browser (i.e., the Select a Component dialog box) with the
contents of that button’s group displayed.
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4.4

4.4.1

4-4

=

Placing Components

The component browser is used to select parts from the three databases and place them on a

circuit. It is designed to make it fast and easy to find the part you are looking for amongst the
more than 17,000 available.

Parts are organized by database, group, and family (for example, Master Database, Digital
Group, TTL Family). Filters are provided as appropriate to narrow lists based on value range
and tolerance where applicable. Type-ahead allows you to type afew charactersto jump to the
component you are looking for. Search capabilities allow you to find parts using generalized
wildcard searches throughout all the databases.

Using the place component browser

By default, the Components toolbar is enabled. If it has been turned off, select

View/Toolbar sComponents or right-click in the menu area and select Place Component from

the pop-up that appears.

Note This section describes the placement of “real” components. Use the Virtual toolbar to
place “virtual” components, as explained in “4.4.2 Placing Virtual Components’ on
page 4-9.

» To choose and place a component.

1. Click on the desired group in the Component toolbar, for example, Basic. The Select a
Component dialog box appears with the selected component group displayed.

1ol xi
Database Companent Symbol [ANSI)
oK
[Master Database = [ 1w v mezay vigial
Group: LA AL N LAY VR Lloss
Fr— S| e ac wove mray v
. . Search
ol LA A R FELAY T Sz,
B vt LA A KT LAY T x—| l—r Detai Report
M FELAY Y
BB RATED_vIRTUAL - —
B 20_viRTUAL CORELESS_COIL_WIRTUAL Help
S RESISTOR INDUCTOR_VIRTUAL
HE RESISTOR_SMT MAGNETIC_CORE_VIRTUA
B RRaCK KLT_VIRTUAL Fur\:tl‘nér
i it
B OTENTIOMETER POTENTIOMETER_VIRTUA | Mitual Capacitor
RELAY1A_VIRTUAL
1t coraciTor RELAY1B_WIRTUAL
¢ cap_ELECTROUT RELAYTC_WIRTUAL
iF cepaciTOR_SMT RESISTOR_VIRTLAL e
U cop ELECTROUT 5 SEMICONDUCTOR_CApAC! | et ManubAisper
I VARIABLE_CARACIT . SEMICONDUCTOR_RESIST—
B2\ oucTon TS_WIRTUAL
- VARIABLE_CAPACITOR_VIF
INDLETOR_SMT VARIABLE_INDUCTOR_MIR =
5 VARIABLE_INDUCTOR =| | 4 8
|components: 23 [searching: [Backspace Delete 7

Alternatively, you can display the Select a Component dialog box by choosing
Place/Component and selecting the desired group from the Group drop-down list.
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Note The Select a Component browser is also referred to as the place component browser.

Note The default database that displaysin the browser isthe Master Database. If you wish to
select acomponent from either the Cor porate Database or User Database, you must
select that database from the Database drop-down list before selecting a component.
Once changed, the database will remain as selected for subsequent part placements.

2. Click on the desired component family in the Family list.
3. Click on the desired component in the Component list.

Tip To make your scroll through the Component list faster, smply type the first few
characters of the component’s name. Asyou type, matches are displayed in the top of the
Component list. If you make a mistake, you can use the BACKSPACE key to remove one
character at atime, or the DELETE key to remove al of the characters that you typed.

Indicates the database from which to Shows the symbol that will be used
take the component. to represent the component
selected in the Component list.

Indicates the

GrOUp in - Select a Component ! ;IEIEI
. Database: Filter. Symbol [AKSI] R
WhICh the IMastEl Database j IkQ jISZ j —
COmpOnent Group: Component Close
is found. e Basic j 1.0k 6% N —
Farnily: 1.1k 5% 288
Boesicvmrua. =] |12ka 5 AN Detail Repot. |
1.3k 5% .
B rereD vinTUAL 1 Skz 5; Information about
B o viRTuaL
- 15k 5% Help the component
Indicates - 1.8k 5% " selected in the
i RESISTOR_SMT ) -
the $oF RPacK 2.2 ki B% Function Component List
component A POTENTIOMETER 24ka 5%
family with I cepaciTor e
which you A€ cop ELECTROUT |55,
are working. | 1F CeraCITOR_suT ke ; ) .
9 JE CAP_ELECTROLIT S o pthanu"’ = Lists the footprint
I VARIABLE_CAPACIT 43k 5% GensictRESDS ~ ———— | manufacturer and
il INDuCTOR e type available for
Lists the £ INDUIETOR_3 BEka 5% the component
2 VARIAR P - lected in th
components selected In the
. ) |Cnmpnn st 72 |Searthmg: Backspace |De\ete 4 .
available in Component list.
the selected
component
family.
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To confirm that this is the component you want to place, click OK. (To cancel placing the
component, click Close). The browser closes and the cursor on the circuit window changes
to aghost image of the component you wish to place. Thisindicates that the component is
ready to be placed.

Note If you are placing a component whose package includes multiple sections (for

5.

example, four separate gates, as in the above example), adialog box displays, where
you specify which of the sections you want to place. For amore detailed description of
the dialog’s functionality, refer to “4.4.1.1 Multisection Components’ on page 4-7.

Move your cursor to the location where you want the component placed. The workspace
automatically scrollsif you move your cursor to the edges of the workspace.

Note Seeaso, “4.4.1.2 Rotating/flipping a part during placement” on page 4-9.

6.

Click on the circuit window where you want the component placed. The component’s
symbol and labels appear (unless you have specified that they are not to be displayed, as
explained in “5.1.1 Displaying Identifying Information about a Placed Component” on
page 5-2), aswell as a unique RefDes made up of aletter and number. The |etter
represents the type of component and the number is a sequential number that indicates the
order in which the components were originally placed. For example, the first digital
component has the RefDes“U1”, the next is“U2”, the first inductor has the RefDes“L 1",
and so on.

Note If the component you placeisavirtua component, it is adifferent color from real

components. This color is set in the Sheet Properties dialog box, as explained in
“3.4.2.1 Sheet Properties - Circuit Tab” on page 3-24.
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Tip Some components, like resistors and capacitors will have Filter fields at the top of the
Component list, to make part selection faster.

Filters

- Select a Component B [=] Il == Select a Component ] 3]
Database Fitsr Symbol (ANS1) Database: Filler Symbol [ANS1)
oK i3
[MasterDatabsse x| [ke  «|[5z 7] [Master Database =] [WF |
e Esnparet ST | gt _ e |
Faril: TTka 5% T | s _ sesch |
Bl eesic vipTual =] [12ka 5% AN Deto Fepar | B eesicvrtoaL & [12w "_| l_X Dot Fepar. |
BB RaTED_VIRTUAL 1:&2 :: BB RereD_viRTUAL lg:i
Bl s0_viATuAL y Bl zo_viRTUAL
- 16ka 5% Help - 16uF Help
S RESISTOR 1 8ka 6% bwr RESISTOR 18 [E5 ]
W RESISTOR_SMT | |20k 5% A RESISTORSMT | [200F
$oE RPACK 22ki 5% Function: £E RPACK 220F Function:
L POTENTIOMET 24k 9% i POTENTIOMET.. 24w
§F coracitor 27k 5% JF copaciToR 27
30ka 5% J0uF
€ cop ELecTRD T3ka € corELECTRO.. 230
CAPACITOR_SMT . CAPACITOR_SMT
i - 38k 5% Footpint Manut \Type i . 36 Footpiint Manui\Type
[ cep_ELeCTRO 39ka 5% n - JEcopElecTRD.  [3myF — -
A vaRIaBLE_CAP.. 4.3kn 5% & verisBLE_Cop 4.3uF
T INDUCTOR 47k 0% = INDUCTOR 47w
52 INDUCTOR_SMT :;tg :: - S INDUCTOR_SMT :;ﬁ
A VARIABLE_IND. . v | | B LlJ S RRIBLE_ND... 2|0 =
|components: 72 [searching: Backspace [Delste | |Comporents: 25 [Searching: |Backspace Delete

4.4.1.1 Multisection Components

Certain non-virtual parts do not have a one-to-one correspondence with a footprint. Rather,
several circuit components may correspond to asingle physical package. An exampleisa
quad 2-input NAND gate such as the Texas Instruments 7400N. For this example, up to four

components on a schematic diagram may correspond to a single part for the purposes of PCB
layout.

To place a multi-section part, you select the physical part from the component browser.
Immediately prior to placing the component, a section chooser pops up that lists parts that
have free sections, or allows you to start a new part. You must select one of these sections for
placement. Once placed, optimizing facilities are provided to enable multi-section partsto be

efficiently packed into chips, and a spare gate report is available to show sections not used on
multi-section parts in the circuit.

Refer to the following example for details.
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» To place amulti-section part:
1. Select Place/Component and navigate to the desired Group, Family and Component.
2. Click OK. If thisisthe first multi-section component of this type (e.g., 7400N) being

placed on the circuit, adialog box appears as follows:

Click to place section A
of the component.

Hew a4 | B | c | o |

Cancel

If there are other multi-section components placed the Select Part dialog box will be
similar to the following:

Darker text indicates available
sections for placement. Click on an
available section to place it.

Greyed-out text indicates this section
has already been placed.

Note Itisagoodideato place all the sections of amulti-section device (U1 in this example)

before going to a new multi-section device of the same type.

Note Only instances of the same component type are shown as available to place. In the

above example, U1 and “New” are both quad 2-input 7400N ICs. If there are other
quad 2-input NAND devicesin the circuit, for example 74LS01N, they will not be

displayed.

. Click on any available section. The dialog box closes and a ghost image of the deviceis

attached to your cursor.

4. Click to place the device in the desired location.
. If you selected either Continuous placement for multi-section part only or Continuous

placement in the Parts tab of the Preferences dialog box, the dialog box re-appears.
Continue placing parts from this dialog. When finished, press EScC to exit.

. If you selected Place Single Component in the Parts tab of the Preferences dialog box, the

dialog box does not re-appear after placing a component.

Note Settingsfor placing components with multiple devices are found in the Partstab of the

Preferences dialog box. For details, see “3.4.1.3 Preferences - Parts Tab” on page 3-21.
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4.4.1.2 Rotating/flipping a part during placement

» Torotate or flip apart during placement:
1. Select apart asdetailed in “4.4.1 Using the place component browser” on page 4-4.

2. Asyou are dragging the “ghost” image of the part that you are placing, press one of the
following key combinations:

CTRL-R — rotates the component 90 degrees clockwise.
CTRL-SHIFT-R — rotates the component 90 degrees counter-clockwise.
ALT-X — flips the component horizontally.

ALT-Y — flips the component vertically.

4.4.1.3 Other buttons

» To display the Search Component dialog box, click the Search button. For details, see“7.2.2
Searching for Components’ on page 7-4.

» To display the Component Detail Report dialog box, click the Detail Report button. For details,
see “9.2 Component Detail Report” on page 9-5.

4.4.2 Placing Virtual Components

Use the Virtual toolbar to place virtual components on your workspace.

virtual A
El- El- - M- E-H- M- E-

Note Thistoolbar isnot displayed by default. To display it, select View/Toolbar s/Virtual.

» To placeavirtual component:
1. Click onthe desired button in the Virtual toolbar.

Button Description
Show Power Source Components button. Displays the Power Source
Components toolbar, which contains buttons that let you place different

virtual Power Source components.

Show Signal Source Components button. Displays the Signal Source
Components toolbar, which contains buttons that let you place different
virtual Signal Source components.
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Description

Show Basic Components button. Displays the Basic Components toolbar,
which contains buttons that let you place different virtual Basic components.

Show Diode Components button. Displays the Diodes Components
toolbar, which contains buttons that let you place different virtual diodes.

Show Transistor Components button. Displays the Transistor
Components toolbar, which contains buttons that let you place different
virtual transistors.

SR E

Show Analog Components Bar button. Displays the Analog Components
toolbar, which contains buttons that let you place different virtual Analog
components.

&/

Show Miscellaneous Components Bar button. Displays the
Miscellaneous Components toolbar, which contains buttons that let you
place miscellaneous virtual components.

=

Show Measurement Components Bar button. Displays the Measurement
Components toolbar, which contains buttons that let you place different
virtual Measurement components.

=

Note For details on the various toolbars that appear when buttons on the Virtual toolbar are
pressed, see “4.4.2.1 Virtual component toolbars’ on page 4-10.

2. From thetoolbar that displays, click on the desired virtual component. The cursor changes
to a“ghost” image of the component you wish to place.

3. Click on the workspace in the desired location to place the virtual component.

4.4.2.1 Virtual component toolbars

This section describes the virtual components that can be placed from the various virtual
component toolbars that are accessed by pressing the corresponding button on the Virtual
toolbar. For details see, “4.4.2 Placing Virtual Components’ on page 4-9.

Power Source Components toolbar

Power Source Component k|

& L R L & G v oo

The buttons (from left to right) in the Power Source Components toolbar place the following
virtual components. AC Power Source; DC Power Source; Digital Ground; Ground; 3 Phase
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Voltage Source Delta; 3 Phase Voltage Source Wye; VCC Supply; VDD Supply; VEE Supply;
V' SS Supply.

Signal Source Components

A
BoeoOoOHOOLEEROBLEOE

The buttons (from left to right) in the Signal Source Components toolbar place the following
virtual components: AC Current Source; AC Voltage Source; AM Source; Clock Current
Source; Clock Voltage Source; DC Current Source; Exponential Current Source; Exponential
Voltage Source; FM Current Source; FM Voltage Source; PWL Linear Current; PWL Linear
Voltage; Pulse Current Source; Pulse Voltage Source; White Noise Source.

Basic Components toolbar

Basic #
G B b B OBL S BT BE BE S M INE I M R SR T OB

The buttons (from left to right) in the Basic toolbar place the following virtual components:

capacitor; coreless coil; inductor; magnetic core coil; non-linear transformer; potentiometer;
normally open relay; normally closed relay; combination relay; resistor; audio transformer;
miscellaneous transformer; power transformer; transformer; variable capacitor; variable
inductor; pullup resistor; voltage controlled resistor.

Diodes toolbar
Diod.2E
W %

The buttons (from left to right) in the Diodes toolbar place the following virtual components:
diode; zener diode.

Transistor Components toolbar

Transistor Components k|

Rl o A S M i O R o
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The buttons (from left to right) in the Transistor Components toolbar place the following
virtual components: BJT NPN 4T; BJT NPN; BJT PNP 4T; BJT PNP; GaASFET N;
GaASFET P; JFET N; JFET P; several enhancement and depletion mode NMOSFETs and
PMOSFETSs.

Analog Components toolbar

Analog Cat
L el

The buttons (from left to right) in the Analog Components toolbar place the following virtual
components; Comparator; 3 Terminal Opamp; 5 Terminal Opamp.

Miscellaneous Components toolbar

]
H4 4B A @8Rk EEE

The buttons (from left to right) in the Miscellaneous Components toolbar place the following
virtual components: 555 Timer; Analog Switch; Crystal; DCD Hex; Current Rated Fuse;
Lamp; Monostable; Motor; Optocoupler; Phase Locked Loop; 7 Segment Display Common
Anode; 7 Segment Display Common Cathode.

Measurement Components toolbar

]
BEEEBS YR YL BE R

The buttons (from left to right) in the M easurement Components toolbar place the following
virtual components: Ammeter (4 configurations); Digital Probe (5 colors); Voltmeter
(4 configurations).
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4.4.3 Using the In Use List

Each time you place a component, it is added to the In Use List for easy re-use. To place
another instance of any currently placed component, simply select it from thelist. The copied
component appears at the top of your circuit window—you can move it to any location you
like.

4.4.4 Selecting Placed Components

You can select a component that has been placed on the workspace by either clicking on it or
dragging the mouse to make a selection.

» To select acomponent by clicking the mouse, |eft-click on its center.

|_cE__ﬁ|
| +
-

Tip If you wish to select acomponent’s label or other text, but not the entire component,
do not click on the center of the component — click directly on the text.

» To select acomponent by dragging the mouse:

1. Click and hold the left mouse button and drag the cursor to form a selection rectangle on
the workspace that contains the component to be selected.

You can set whether you ?:

must enclose all or part of E

4700uF-POL
component in the selection \ vt
rectangle. See Setting ﬁ;,);ﬁ“H‘: R1
Dragging Selection = 0Dey
Options’ on page 4-14.
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2. Release the mouse.

Cc1

Dashed line indicates - f
selected component. ™ ——____ [T 4700uF-POL

| V1

L 120V |
Cw)ﬁu Hz | R1
| " 0Dey |

Tip You can select individual elementsin acomponent like the RefDes, label and so on. To
move the selection to another element of the component, use the TAB key.

Setting Dragging Selection Options

You can use the Selection Rectangle box in the General tab of the Preferences dialog box to set
how part selection by mouse dragging functions.

Part is selected when a portion of it is
contained in the dragged rectangle.

' Intersecting O Fullpenclosed | . . .
Hint: Hold the £ key during selection to toggle modes The entire Pal’t, mCIUdmg all text, labels,

etc. must be in the dragged rectangle
for part to be selected.

" Selection Rectangle

Tip To toggle between the Intersecting and Fully Enclosed modes, press and hold the Z key
before dragging the mouse.

4.4.5 Moving a Placed Component

You can move a placed component to another location by doing one of the following:

» dragging the component
» selecting the component and pressing the arrow keys on your keyboard to moveit up,
down, or to either side in increments of one grid space.
Note Moving automatically adjusts the wiring to an appropriate configuration, unless you
have disabled the Autowire on move option described in “4.5.6 Setting Wiring
Preferences’ on page 4-26.
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» To move acomponent by dragging:

1. Click and hold the left mouse button on the desired component. The component is selected
with adashed line.
o
| A=
LN

Note A component’s symbol and labels can be moved independently or together — if you
plan to move the component, be sure the whole component is selected, not just its
label. Refer to “4.4.4 Selecting Placed Components” on page 4-13 for details.

Labels
—¥ (BN
Symbol
Yo |
O Ha17239
2. Drag the component to the desired location.
| 1 _i As you drag the mouse, a ghost image of the
| _+|[_ selected part appears attached to the cursor,
L ;' along with a dashed line that connects the

ghost image to the selected component’s
original location. To toggle this feature, see “
Showing/Hiding ‘Move’ Lines” on page 4-16.

3. Release the mouse button when the ghost image isin the desired location.
» To move acomponent’s label:

1. Click and hold the left mouse button on the desired label. The label is selected as
illustrated below.

LA

Selected label
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2. Drag the component to the desired location.

As you drag the mouse, a ghost image of the selected label appears
___—— attached to the cursor, along with a dashed line that connects the ghost
image to the selected label’s original location.

A solid line connects the ghost image to the component to which it
belongs. This is very useful in circuits which have a large number of
components. To toggle this feature, see “ Showing/Hiding ‘Move’ Lines”
on page 4-16.

3. Release the mouse button when the ghost image isin the desired location.

:C]'. TT— Selected label in new location

e

Showing/Hiding ‘Move’ Lines
You can use these checkboxes in the General tab of the Preferences dialog box to show aline
between text or parts that are being moved and their original location.

W Show line to component when moving its bext . .
. - . . > Select desired options.
W Show line to original location when maving parts

4.4.6 Copying a Placed Component

» To copy aplaced component:
1. Select the desired component and choose Edit/Copy.
Or

Right-click on the desired component, and, from the pop-up menu that appears, choose
Copy.

2. Select Edit/Paste.
Or
Right-click on the workspace select Paste from the pop-up menu that appears.
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3. The cursor shows a“ghosted” version of the copied component. Click at the location
where you want the copied component placed.

Note You can also copy a component using the Windows control keys for cut (CTRL-X),
copy (CTRL-C) and paste (CTRL-V).

4.4.7 Replacing a Placed Component

You can easily replace a placed component by using the Replace button on the component’s
properties dialog box.

» To replace a placed component:
1. Double-click on the component you want to replace. The component’s properties dialog

box appears.
x
Label I Display  ¥alue I Finz IVariantI
Walue: [1200hm_5%
Footprint: |HESD-5
Manufacturer: |Generic:
Function:
Edit Component in DE |
Save Component to DB |
Edit Footprint |
Edit ffodel |

Heplacel QK I Eancell Info | Help |

2. Click Replace. The Select a Component browser appears.

3. Select anew component and click OK. The new component appears on the circuit window
in the place of the previous one. For more details about the component browser, see“4.4.1
Using the place component browser” on page 4-4.

Note If you wish to replace multiple selected parts with the same quantity of one specific
part, select Tools/Replace Component. See also, “A.1.6.6 Tool s/Replace Component”
on page A-16.
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4.4.8 Controlling Component Color

4.5

4-18

The default color used for acomponent and the background color of the circuit window are
controlled in the Sheet Properties dialog box, as described in “3.4.2.1 Sheet Properties -
Circuit Tab” on page 3-24.

To change the color of aplaced component, right-click on the component and choose Color
from the pop-up menu that appears. You are presented with a color palette. Choose a color and
click OK to apply it to the selected item.

Wiring Components

A basic wire can be created by clicking on any one of apart's symbol pins. Thiscreatesawire
that can then be routed to either another symbol pin, or to another wire. If routed to awire,
when placed ajunction is automatically created to differentiate the case of two wires crossing
and two wires connected.

Wires can also be started by double-clicking anywhere on the circuit. This creates ajunction
at that location and starts wiring from that point. If a symbol's pins are dropped onto either a
wire or another pin, a connection is automatically made.

Each time awireisplaced it either creates anew net, or joins an existing one. A netisa
collection of wires all of which define acommon electrical potential. Theterm net istypically
used to describe this concept when discussing PCB layout. This concept is equivalent to the
concept of a node when discussing SPICE-based circuit simulation.

Nets are typically assigned the next available small integer value. If two nets are merged by
wiring them together, there are rules used to decide which of the two names the new net will
bear, however in general the smaller-numbered net wins. You may also manually assign a
name to a net.

Within a single-page of acircuit, anet may be manually renamed to be the same name as
another on the same page. In this case, the two nets are merged together. Thisis called virtual
wiring and may be used to reduce the complexity of circuits. Except for special reserved nets,
virtual wiring may not be used across pages or across levelsin the hierarchy. For details, see
“4.5.10 Virtual Wiring” on page 4-28.

Certain pre-defined named nets are considered global across an entire design. That isto say,
anytime anet at any level in the hierarchy or on any page is re-named to one of these reserved
nets, it joins this net. These reserved netsare 0, GND, VCC, VDD, VEE, and VSS. Net 0
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corresponds to analog ground. GND is adigital ground (asit is common for the purposes of
PCB layout to wish to isolate these two ground nets).

[ w7 Label I Displayl Walue  Fins |Variant|

T |

| 7400N | o

_— Mame | Tvpe | Met | ER.C Status
34 INPUT 3 INCLUDE
3B INPUT 2 INCLUDE
Kilg ACTIVE DRIVER INCLUDE
YWCC  WCC YCC | INCLUDE
GND  GND GND  INCLUDE

These reserved nets are most often used in conjunction with hidden symbol pins. These are
pins that are not shown on a schematic, as they and their accompanying wires would clutter
the schematic to too great an extent, but are nonetheless connected for the purposes of
simulation and layout. For example, aTTL digital AND gate would implicitly be connected to
GND and VCC viahidden pins.

4.5.1 Wiring Components Automatically

» To wire two components together automatically:

1. Click on apin from the first component to start the connection (your pointer turnsinto a
crosshair +) and move the mouse. A wire appears, attached to your cursor.

2. Click on apin on the second component to finish the connection. Multicap automatically
places the wire, which snaps to an appropriate configuration (unless you have disabled the
“autowire on connection” option, as described in “4.5.6 Setting Wiring Preferences’ on
page 4-26). The wireis numbered as a net. After awire is connected between two pinsthe
cursor returns to its normal mode and is ready for your next command.

T1

NLT_PG_4_1E
&

Lz
Ty

1.0H

System-generated net number

Tip If the connection was not successful, you may be trying to place the wire too closeto
other surrounding components. Try to make the connection at a dlightly different
location, or use manual wiring, as described in the following section.
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Note When wiring acomponent with multiple sections, an “X” indicates that a common pin
has been connected in another section of the component. In the example below, USA
and USB are sections of a Dual, Current Controlled Operational Transconductance
Amplifier. These two sections share acommon pin on the IC (pin 11, VB+).

L,
3 3

A003ED_5v

I

RIRTT)

|- |N |u

Ll

i}

1
2NIZ508

I

LMAZTO0H

\

" use

a

||2 ||EI

LMAZTO0H

\

Pin 11 is connected
to Q1 from
component USA
(section A of U5).

Pin 11 of U5B
(section B of U5) is
marked with an “X".
This indicates that
pin 11 is connected
in another section of
U5.

» Todeleteawire, click onit and press DELETE on your keyboard or right-click on it and choose
Delete from the pop-up menu that appears.

4.5.1.1 Autowire of Touching Pins

You have the option to make an automatic connection if a component pin is touching awire,
another pin or ajunction.

in the General tab of the Preferences dialog box.

To enable/disable this option, select or deselect the Autowire when pins are touching checkbox
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Step 1
Existing components.
W1
R1
Step 3
Move the component into
contact with the wire and a
junction is automatically
Vi placed when the mouse is
released.
/ R1
=
Step 5
W1

» Refer to the stepsin the following example to automatically connect a component to awire:

Step 2
Add a component to
W1 the workspace.
/ R1
<
Step 4
Drag the component
to a new location....
W1
_ R1
| |
=

....and note that the
component stays
attached to the wire.

R1
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» Similarly, follow the steps in the example below to connect two components:

Move one component into contact
Step 1 Step 2 with the other and a junction is
automatically placed when the

- mouse is released.
Existing components.

R1 c1 /O |
A~ — A e IR | S

L 1

Step 3 Step 4

Drag the component

|— — —1 to anew location.... R1
R1 c1 |

—’W\JI‘_—”T\L“ / |_J_i
— =0 i
=l |

....and note that the two
components stay wired.

Tip Usethetechniqueillustrated in the example above to automatically connect a
component to ajunction.

4.5.2 Wiring Components Manually

» To wire two components together, manually:

1. Click on apin from the first component to start the connection (your pointer turnsinto a
crosshair +) and move the mouse. A wire appears, attached to your cursor.

2. Control the flow of the wire by clicking on points as you move the mouse. Each click
“fixes’ thewireto that point. For example:

cA
+ The mouse button was
—}[_ """""""" : clicked at these
1.0F : locations.
R1
e e —
""""""" * 1 Okohm
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By default, Multicap “ skips over” (avoids) components to which it is not connected. For
example:

// The wire “skips” this
i component.
+c1 R P
_}e — 1z
-T e e
1.0F 1.0kshm

To passthrough intermediary componentsinstead, position the wire at the desired location
beside the intermediary component and press SHIFT on your keyboard while dragging the
wire. For example:

------------ — ",
o1 o = i S +f~./\/\.—
T 1.0kehm
2171 )
\ The wire passes through

this component.

. Click on the desired pin of the second component to finish the connection. The wire snaps

to an appropriate configuration and the connection is numbered.

Note To stop the wiring process at any time, press ESc on your keyboard.

» Todeleteawire, click onit and press DELETE on your keyboard or right-click on it and choose
Delete from the pop-up menu that appears.

4.5.3 Combining Automatic and Manual Wiring

4.5.4

You can combine the two methods of wiring when placing a single wire. When in autowiring
mode, Multicap assumes you always want to perform automatic wiring until you click
somewhere, which “locks’ the wire to that point (thisis manual wiring). Multicap then
continues with automatic wiring, until you click once more—either at a destination pin or
wire to complete the connection, or at another interim point on the wire you are placing. This
method allows you to use automatic wiring for most connections, and use manual wiring only
for difficult, critical or sensitive paths.

Marking Pins for No Connection

You can place NC (no connection) markers on selected component pins to prevent
inadvertantly wiring to these pins.
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If you attempt to connect awire to apin with an NC marker, the connection is prevented and a
message appears advising that you cannot connect to a pin marked as “no connection”.

» To place an NC marker on acomponent’s pin:

1. Select Tools'Toggle NC Marker. The cursor changes to a crosshair as shown below.

R1

___———Cursor
<4

1X4SIP
4.7k

2. Click the crosshair on the desired pin to place the NC marker.

R1

NC Marker
/

1X4SIP
4.7k

» To exit the place NC marker mode:
1. Select Tools/Toggle NC Marker.
Or
Press Esc on your keyboard.
The crosshair on the cursor is replaced with a pointer.
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» To place an NC marker on a component’s pin via the component’s properties dialog:
1. Double-click on the component and click on the Pinstab.

zl
Label | Displayl Walue | Faul  Pins IVanantl

o

Mame |Type | Met | ERCStatus MO |
2 PASSIVE INCLUDE Mo

3 PASSIVE INCLUDE Mo

4 PASSIVE INCLUDE  [ng 'I
5 PASSIVE INCLUDE

1

PASSIVE INCLUDE e

Hep\acal oK I Cancel | Infa | Help |

2. Clickinthefield inthe NC column for the desired pin, select Yes from the drop-down list
that appears and click OK to close the dialog box.

An NC marker is added to the selected pin on the schematic.

R1
1 | |2
|3
| 4
5\ NC Marker
1X4SIP
4.7kQ
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4.5.5 Placing Wires Directly Onto Workspace

For more flexibility during wiring, you can also start and end awirein “mid-air”, that is,
without attaching it to a component or starting from a previously placed junction.

» To place awire using the menu:
1. Select Place/Wire.

Or

Right-click on the workspace and select Place Schematic/Wire from the pop-up menu that
appears.

2. Click to place ajunction on the workspace and then move the mouse to route the wire as
desired.

3. Click asdesired to lock the wire to a specific point on the workspace.
4. Double-click to placeajunctionin“mid-air’ and end the wire placement.

Or

Click to attach the wire to an existing wire or component pin.

Note You can aso double-click to auto-insert ajunction on the workspace and start wiring

as described above.

45.6 Setting Wiring Preferences

You can set your preferences for how Multicap controls the automatic wiring.

» To set your wiring preferences.
1. Choose Options/Global Preferences and select the General tab.
2. Inthe Autowire box, enable any or all of the following options:

Autowire when pins are touching — makes an automatic connection if acomponent pin
istouching awire, another pin or ajunction.

Autowire on connection — chooses the most efficient path to wire the selected
components together. Disabling this option gives you more control over the wire path,
as Multicap follows the exact path of your cursor.

Autowire on move — when you move awired component, Multicap reshapes the wire
to the most efficient path. Disabling this option means that the wires will move exactly
in the shape and direction that you move awired component.

Delete associated wires when deleting — wires attached to a component will be deleted
when that component is del eted.

3. Click OK.
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4.5.7 Modifying the Wire Path

» To alter the shape of the wire onceit is placed:
1. Click onthewire. A number of drag points appear on the wire:

Drag points
E a
1 W1
L R
t}[_, a_— 17V
-I- E B —
1.0F 1.0kahm

2. Click any of these and drag to modify the shape.
Or, more commonly,

Move your cursor anywhere on the wire. When your cursor changes to a double arrow,
click and drag, in the direction of the arrows, to modify the shape.

You can add or remove drag points to give you even more control over the wire shape.

» To add or remove drag points, press CTRL on your keyboard and click on the wire at the
location where you want the drag point added or removed.

4.5.8 Controlling Wire Color

The default color used for wires is controlled by the Preferences dialog box, as described in
“3.4.2.1 Sheet Properties - Circuit Tab” on page 3-24.

» To changethe color of aplaced wire, or awire segment, from its default values, right-click on
the wire and choose Wire Color or Segment Color from the pop-up menu that appears. You are
presented with a color palette. Choose a color and click OK to apply it to the selected item.

Note For more on color schemes, see “3.4.2.1 Sheet Properties - Circuit Tab” on page 3-24.
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45.9 Moving a Wire

» To disconnect awire and move it to another location in your schematic:

1. Placeyour cursor at the point where you wish to disconnect the wire. The cursor changes
to an “x” with two parallel lines, as shown below.

s

2. Click once. The cursor changesto a crosshair.

3. Move the cursor to where you wish to reconnect the wire and click once. The wire is now
connected to the new location.

4.5.10 Virtual Wiring

» To make avirtual connection between components, modify the components’ net names to be
the same as described below:

1. Double-click onthe wire. The Net dialog box appears:
vet x| Net name that appears on

— the schematic.
Met name m
‘When using net specific hide/show setting
’]_ Show

PCB

Trace Width Min I
Trace Width I
For more information on the Net dialog
box, see “4.9.2 Modifying Net Names’
on page 4-35.
ak. I Cancel |

2. Change the Net Name to match that of the net to which you wish to make the virtual
connection. For instance, if you want to connect the selected net to net 21, enter 21 in the
Net Name field.

3. To confirm your settings, click OK. To cancel them, click Cancel.
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Note You should exercise caution when changing net names, as they are critical to your
circuit’s connectivity as understood by PCB layout.

4. Multicap prompts you to confirm that you want this duplication. Click Yes. Multicap
creates avirtual connection between the pins with the same net number.

4.6  Manually Adding a Junction (Connector)

Multicap automatically inserts junctions when you connect one wire to another wire to

differentiate them from wires that are crossing but not connected. You can also manually

place junctions on the workspace as desired.

» To manualy add ajunction:

1. Choose Place/Junction, or right-click on the workspace and select Place Schematic/Junction
from the pop-up. Your cursor changes to indicate that a junction is ready to be placed.

2. Click on the location where you want the junction placed. A junction appears at the
selected location.

Note You can place junctions on wires, on the workspace without them being attached to
any other circuit element, and directly on the end of component pins. If you place a
junction over two intersecting wires, they will be electrically connected.
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R1
\ Junction was automatically placed

C;z) V1 :
- when Ground was wired.

—

Junction placed directly on
R1 __—"" workspace with no connections.

Junction placed over two

| intersecting wires to form
Cw) W1 electrical connection.
R Junction placed on end of
K e

component pin.

» To make a connection from a placed junction:
1. Moveyour cursor closeto the junction, until the cursor changesto acrosshair (+) symbol.
2. Click and drag awire from the junction to the desired location and click to place.

4.7  Rotating/Flipping Placed Components

You can rotate or flip a placed component by either using the pop-up menu or selecting the
component and using commands from the Edit menu. The instructions below describe the
pop-up menu method only, but the commands for rotating/flipping placed componentsthat are
found in the Edit menu are the same. See“A.1.2 Edit Menu” on page A-4 for details.

» To rotate a component:

1. Right-click on the component.
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2. From the pop-up menu that appears, choose 90 Clockwise to rotate the component 90
degrees clockwise.

or
Choose 90 Counter CW to rotate the component 90 degrees counter clockwise.
For example:

Unrotated: Rotated 90 degrees Rotated 90 degrees
clockwise: counter-clockwise:

4 U1 [N o
3 i3] fﬁﬁﬁ\ U1
ZDO— T4L 3000 FaLs0ooD
= |

74L5000 ‘fw

Note Text associated with the component, such as labels and values, will be repositioned
and rotated as aresult of your action. Pin numberswill rotate along with the associated
pin. Any wires attached to the component are rerouted automatically to maintain their
connections using rubberbanding. If you do not want this to happen, it can be
controlled in the Wiring tab of the Preferences dialog box.

» To flip acomponent:
1. Right-click on the component.

2. From the pop-up menu that appears, choose Flip Horizontal to flip the component
horizontally.

Or
Choose Flip Vertical to flip the component vertically.

Note Text associated with the component, such as labels and values, may be repositioned,
but is not flipped. Any wires attached to the component are rerouted automatically.

For example:

Unflipped: Flipped horizontally Flipped vertically

L]
1 T4LS000

1 Ui 3
3 ! 2
abe 2
1
U4

T4LS000
T4LS00D
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4.8 Finding Components in Your Circuit

» To quickly find a component in the workspace:
1. Choose Edit/Find. The Find Component dialog box appears.
x

Find what: |

— Search for
" Parts " DOff-Page Connectors

oAl
' Nets " HB/5C Connectors

— Search Option:

Search from: IEurrent Sheet 'l

[ Match case
[~ Match whole word anly

FEind I Cancel |

2. Enter astring in the Find What field.
Wildcards are allowed, for example:

“V1” finds only the exact string “V1”
e “*1" finds any string ending with “1”
e “V*” finds any string starting with “V”
e “*V*” finds any string containing “V”
e a"“?" anywherein the string will match exactly one character. For example, “R?" will
match “R1", but not “R12".
3. Inthe Search for box, select one of the following buttons:

All — searches all elements for entered string

Parts — searches all parts for entered string

Nets — searches all nets for entered string

Off-Page Connectors — searches all off-page connectors for entered string
HB/SC Connectors — searches all HB/SC connectors for entered string.

4. Inthe Search Options box, select one of the following from the Search From drop-down:
Current Sheet — search will be conducted on the contents of the current sheet only
Current Design — search will be conducted on the contents of the current design only
All Open Sheets — search will be conducted on the contents of all open sheets
All Open Designs — search will be conducted on the contents of all open designs.
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Optionally, select one or both of the following checkboxes in the Search Options box:
Match Case — select if you wish to make the search case sensitive

Match Whole Word Only — click if you wish to find only whole words that match the
entered string. If not selected, search will be for entered string anywhere. For example, if
“1” isentered, search will yield “V1", R1", “C1", etc.

. Click the Find button. The results of your search are displayed in the Results tab of the

Spreadsheet View.

E|

* T
21 [yeicap—eomt-tres-terttrs

Search for "*bus1* «2004-11-23 16:46:29>
Double-click on desired result. ————77|| BusoffpageexampleL:... +-»-BUSIBLIS1
Busoffpageexample#1:....... ...BUS1
2 occurrenceds) have been Fou

Fesults I Mets I Eomponentsl FLCE Layersl

Double-click on the desired item in the Results tab. The element is selected on the
workspace, asin the example below.

§i‘j Busoffpageexample#1 — | E||1|

— Click on selected component to
clear shading from display.

| | 2

Note You can aso right-click on the desired result and select Go to from the pop-up that

appears.

4.9 Labeling

This section contains the following subjects:

Modifying Component Labels and Attributes on page 4-34
Modifying Net Names on page 4-35

Adding a Title Block on page 4-36

Adding Miscellaneous Text on page 4-39
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Circuit Description Box on page 4-47
Graphic Annotation on page 4-43
Capturing Screen Area on page 4-45

4.9.1 Modifying Component Labels and Attributes

To assign alabel and/or Reference Designator to a placed component:
1. Double-click on the component. The component’s properties dialog box appears.
2. Click the Label tab:

RESISTOR

Label |Display| Walue I Ping I Variantl

Fieference Designator
IFH

Label

Enter or modify the
RefDes and/or label
here.

|

Altributes

| Walue | Shows

Enter any name or value
you wish and have it
displayed with the
component.

Heplacel QK | Eancell

i |[[:

3. Enter or modify the label and/or RefDes text (which must be composed of |etters or

4.

numbers only — no special characters or spaces).

Enter or modify the component attributes (which can be any name or value you choose to
give them). For example, you could give the component the manufacturer name or aname
that is meaningful to you such as “new resistor” or “revised May 15”.

be displayed with the component.

. Select the component attributes to display by clicking in the Show column. Attributes will

Note If you assign the same RefDes to more than one component, Multicap warns you that
thisis not possible. Because all RefDes's must be unique, you must change the RefDes

or Cancel before you can proceed.

6. To cancel your changes, click Cancel. To save your changes, click OK.
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4.9.2 Modifying Net Names

Multicap automatically assigns a net name to each node in the circuit. You can modify and
move these net names.

» To modify anet name:
1. Double-click onthe wire. The Net dialog box appears:
vet x| Net name that appears on
/

the circuit window.
Met name m
‘When using net specific hide/show setting
’]_ Show

PCB
Trace Width Min

—
—

Trace Width

()8 I Cancel

2. Enter the desired settings.
3. To confirm your settings, click OK. To cancel them, click Cancel.

Note You should exercise caution when changing net names, as they are critical to your
circuit’s connectivity as understood by PCB layout.

» Tolock anet namein position so that it will not move when the wire is moved:
1. Double-click on the net name. A dialog similar to the following appears.
Multicap X
A Lock the position of net name [1]7

2. Click OK.

» Tounlock anet name that has been locked in position, double-click on the net name and click
OK when prompted.

Note You can aso right-click on the net name and select lock/unlock.
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4.9.3 Adding a Title Block

A powerful title block editor allows you to create customized title blocks. If desired, atitle
block can be included on every page of your design.

Variousfieldsin the title block are automatically filled in depending upon the context and
various document properties. When designing the title block, you choose one of the
pre-defined fields or create your own. You choose appropriate fonts depending upon your
language of preference.

Title blocks can include elements such as text, lines, arcs, bezier curves, rectangles, ovals,
arcs, bitmaps, and so on.

» To add atitle block to your circuit:
1. Select thetitle block template and place the title block in the desired location.
2. Enter the information about your circuit that is to be displayed.

3. Optionally, use thetitle block editor to change the appearance of the selected title block or
create anew title block template.

Details follow.
» To add atitle block of an existing format to your circuit:

1. Choose Place/Title Block. A standard “Open” dialog box appears. If necessary, navigate to
the Titleblocks folder.

2. Select the desired title block template and click Open. The selected title block appears
attached to your cursor. Drag and drop it in the desired location, typically the lower-right
corner of the page.

Electronics Workkbench C i
801-111 Peter Strest @ '_:_le:Ctromc.s_
Taronta, OM MY 2H1 i )
(4163 977-5550 design for every desktop Sample title block
Title:  Tut2 Desc.: Project 1
Designed by: Document Mo: 0001 Revision: 1.0
Checked by Date:  Sep 20, 2004 Size: A
Approved by Sheet 1 of 1
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3. You can also move the placed title block by right-clicking on it and selecting one of

¢ Moveto/Bottom L eft — places the title block in the bottom-left corner of the
workspace

* Moveto/Bottom Right — place the title block in the bottom-right corner of the
workspace

* Moveto/Top Left — placesthe title block in the top-left corner of the workspace

* Moveto/Top Right — placesthe title block in the top-right corner of the workspace.

» To add atitle block with anew format, refer to “5.3 Title Block Editor” on page 5-13 and then
place the new title block on the circuit following the procedure above.

4.9.3.1 Entering the Title Block Contents

» To edit the contents of the title block:
1. Right-click on thetitle block and select Properties from the pop-up that appears.
Or
Double-click on thetitle block.
The Title Block dialog box appears.

x|
[t [
| Description | ®i
| Desioned by | | Document Mo (2001 Rievision 10
| Checkedby | | pac [ome [
| Approvedty | [ sheet ’FF’F
| Custom Fieid 1 |
| Custom Field 2 |
| Custom Fiekd 3 |
| Custom Field 4 |
| Custom Field 5 |
oK Cancel

2. Theinformation that displaysisin the following table. Make edits as desired and click
OK.

Note If afieldinthe TitleBlock dialog box containsinformation, and that information does
not appear in your title block, it is because the field that contains that information was
not placed in the title block. If this occurs, right-click on the title block, select
Title Block Editor, and place the required field in the title block. For details, see “5.3.2
Placing Fields’ on page 5-16.
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4-38

Field Description

Title Title of the circuit. Defaults to the circuit's filename. Corresponds to the
#TITLE field that is placed using the Title Block Editor.

Description | A description for your project. Defaults to Project 1. Corresponds to the
#DSCRPT field that is placed using the Title Block Editor.

Designed Designer’s name. Corresponds to the #DESIGNED field that is placed

by using the Title Block Editor.

Document Document number. Defaults to 0001. Corresponds to the #DOC_ N field that

No. is placed using the Title Block Editor.

Revision Revision number of the circuit. Corresponds to the #REV field that is placed
using the Title Block Editor.

Checked by | Name of person checking the circuit. Corresponds to the # CHECKED field
that is placed using the Title Block Editor.

Date Defaults to the date that the circuit was created. Corresponds to the #DATE
field that is placed using the Title Block Editor.

Size Size of the sheet, for example, “A”. Corresponds to the #FMT field that is
placed using the Title Block Editor.

Approved Name of person approving the circuit. Corresponds to the #APPROVED

by field that is placed using the Title Block Editor.

Sheet The number of the current sheet and the total number of sheets. For
example, Sheet 2 of 3. Corresponds to the #SN and #TSN fields that are
placed using the Title Block Editor.

Custom Information entered here will be placed in Custom Field 1. Corresponds to

Field 1 the #CUSTOM _ 1 field that is placed using the Title Block Editor.

Custom Information entered here will be placed in Custom Field 2. Corresponds to

Field 2 the #CUSTOM _ 2 field that is placed using the Title Block Editor.

Custom Information entered here will be placed in Custom Field 3. Corresponds to

Field 3 the #CUSTOM _ 3 field that is placed using the Title Block Editor.

Custom Information entered here will be placed in Custom Field 4. Corresponds to

Field 4 the #CUSTOM _ 4 field that is placed using the Title Block Editor.

Custom Information entered here will be placed in Custom Field 5. Corresponds to

Field 5 the #CUSTOM _5 field that is placed using the Title Block Editor.
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Caution Thewidth of afield asdisplayed in the Title Block Editor is

not the same as the actual text that is placed in that field in
thetitle block. Thetext in thetitle block will be aswide as
the amount of text. It isalso dependant on thefont size. So if
two fields are placed closed to each other they may overlap.

You can also place the following special symbolsin the Title Block dialog box. When you
return to the workspace, the symbol will be replaced by text aslisted.

Symbol Description

&p page number

&P total page number
&d date

&t time

&s page name

&j project name

&& ampersand

4.9.4 Adding Miscellaneous Text

Multicap alows you to add text to a circuit, for example to label a particular part of acircuit.

> To add text:

1. Choose Place/Text or right-click on the workspace and select Place Graphic/Text from the

pop-up.

2. Click on the location where you want the text placed. A text box with a blinking cursor

appears.

3. Typethetext. Thetext box automatically grows to the correct size when you finish typing
and click elsewhere in the workspace.

Text appears where 7 vl
you clicked in step 2. ——————— Thisis a battery _=_ v
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4. Click elsewhere on the circuit window to stop adding text.

» To delete text, right-click on the text box and choose Delete from the pop-up menu that
appears, or select the text and press DELETE on your keyboard.

» To change the color of text, right-click on the text box, choose Pen Color from the pop-up
menu that appears, and choose the desired color. For details, see “3.3.4 Pop-up From a
Selected Text Block or Graphic” on page 3-15.

» To change the font options for the text, right-click on the text box, choose Font from the
pop-up menu that appears, and choose the desired font options.

49.5 Adding a Comment

Adding a comment permits "redlining", which can be used to show engineering change
orders, to facilitate collaborative work among team members, or to allow background
information to be attached to adesign.

You can “pin” acomment to the workspace, or directly to a component. When a component
with an attached comment is moved, the comment also moves.

» To pin acomment to a component or the workspace:
1. Select Place/Comment.
2. Movethe cursor to the desired location and click to place the comment.

Comment “pinned” to component.
If component is moved, the comment

A
j%/ moves with it.

7400 L A J -
[
Z200H 1 1200hm_5%
Comment placed on . EJ
workspace. -]
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> To enter text in the placed comment:
1. Double-click on the placed comment. The Comment Properties dialog box appears.

Comment Praperties x|
Display |anl |
Color——— [ Size! AutoResize
Background | Wwidth 83 Pisels

' System (Toaltip)

Hecht [0 [puels
" Custom  |_Selest Color

r~ Drawing Layer: .
Text
il A Evor bk Layer on which the
© Sen iecky) Text/Graphics comment will appear.
o Change if desired
Show window [~
Fuhn (2004-11-19], ;I

T

Type text here.

Concel | oo | Hen |

2. Typethedesired textin thefield at the bottom of the dialog. If you wish to show the note’s
contents, enable the Show Window checkbox.

3. Optionally, set the Background and Text colorsin the Color box.

4. Inthe Size box, enter the Width and Height, or enable Auto-Resize to have the info box
automatically resize to show all content.

Note “Tooltip” refersto the text that appears attached to the cursor if you hover it above a
tool button.
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5. Optionally, click on the Font tab to change the comment’s font.

Comment Properties

g
Display  Font |
FEont: Font Style: Size:
ILu:ida Console Regular |7
a| |Bold - -
Lucida Handwriting [talic Baold Italic E]
Lucida 5 ans Italic |talic
Lucida 5ans Unicode

KX

EEr— o -

Sampl
’V AaBbyyZz

[V Save as default

LCancel | Apply |

Help |

6. Click OK. If you selected the Show Window checkbox in the Display tab, the comment
displays. Otherwise, the Comment icon displays.

This iz Gate 1

ﬁ—%ﬁ-——
2400 1200hm_5%

Comment with Show checkbox enabled.

1A

B

400

Comment with Show checkbox disabled.

Note To enter text without using the Comment Properties dialog box, right-click on the
placed comment, select Edit Comment from the pop-up that appears and type the
desired text.
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» To display ahidden comment, right-click on the desired Comment icon, and select
Show Comment from the pop-up that appears.

» To see the contents of a hidden comment, hover the cursor over the comment. When you
move the cursor, the comment disappears.

» To change the size of adisplayed comment:
1. Highlight its textbox.
2. Dragthe handles that appears.

" " " Drag handles to size box.
This iz Gate 1
n | |
s = " RS
A
. 1200hm_5%

400

Note The size can also be changed from the Display tab of the Comment Properties dialog
box.

4.9.6 Graphic Annotation

Use Graphic Annotation to add the following graphic elements to your workspace:

* Line

e Multiline
e Rectangle
* Ellipse

e Arc

* Polygon

* Picture

e Comment.
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» To add agraphic element:

1. If the Graphic Annotation toolbar isnot already showing, select View/Toolbar §Graphic
Annotation.

Or
Right-click in the menu area and select Graphic Annotation from the pop-up that appears.

2. Click on the button in the Graphic Annotation toolbar for the desired graphic element and
follow the directions for that element from the table below.

Button Description

Click on this button to place text on the workspace. Then click on the

ﬂ workspace in the location where you wish to place the text and type in the
desired text. When finished, click anywhere on the workspace. The text box
automatically sizes to display your text.

Click on this button to draw a line. The cursor changes to a crosshair. Place
M the crosshair where you wish to start the line and click and hold the mouse
button. Drag the crosshair to where you wish to end the line and release the
mouse button. (To add an arrowhead, right-click on the placed line and select
Arrow from the pop-up).

Click on this button to draw a multiline, which consists of multiple connected
E line segments. The cursor changes to a crosshair. Place the crosshair where
you wish to start the multiline and click the mouse button once. Move the
crosshair to where you wish to end the current segment of the multiline and
click the button once. Repeat until all segments of the multiline have been
drawn. When you have drawn the last segment of the multiline, double-click
the mouse button. (To add an arrowhead, right-click on the placed line and
select Arrow from the pop-up).

Click on this button to draw a rectangle. The cursor changes to a crosshair.
E Place the crosshair where you wish to start the rectangle and click and hold
the mouse button. Drag the crosshair to where you wish to end the rectangle
and release the mouse button.

Click on this button to draw an ellipse. The cursor changes to a crosshair.
g Place the crosshair where you wish to place the center of the ellipse and click
and hold the mouse button. Drag the crosshair to where you wish to end the
ellipse and release the mouse button.

Click on this button to draw an arc. The cursor changes to a crosshair. Place
ﬂ the crosshair where you wish to place the center of the arc and click and hold
the mouse button. Drag the crosshair to where you wish to end the arc and
release the mouse button. The arc will appear as an ellipse while it is being
drawn, but when released, the right side only of the ellipse will be shown,
thereby giving the arc.
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Button

Description

=|

Click on this button to draw a polygon. The cursor changes to a crosshair.
Place the crosshair where you wish to start the polygon and click the mouse
button once. Move the crosshair to where you wish to end the the current
segment of the polygon and click the button once. Repeat until all segments
of the polygon have been drawn. When you have drawn the last segment of
the polygon, double-click the mouse button.

re

Click on this button to place a picture on the workspace. A dialog opens from
where you can select the desired bitmap image. You can place either a . bmp
or .dib file.

E]

Click on this button to place a comment on the workspace. For details, see
“4.9.5 Adding a Comment” on page 4-40.

» To changethe size of placed graphic components, select the component and click and drag the
drag points that appear.

W Drag points

N O

Note Placed graphics can also be manipulated using the pop-up menu. For details, see“3.3.4
Pop-up From a Selected Text Block or Graphic” on page 3-15.

4.9.7 Capturing Screen Area

You can capture an area of the screen and then manipulate the image as you would any other
screen capture contained in the system clipboard. For example, you can paste it into the
Circuit Description Box. (For details, see “4.10 Circuit Description Box” on page 4-47).
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» To copy asection of your screen to the clipboard:
1. Select Tools/Capture Screen Area. A selection frame appears on your workspace.

uz
copy| - ) o Area within the selection frame
%., E & E will be copied to clipboard when
EMABLE s o « copy is clicked.
~CTER —
o] LD 2 —
u LOAD » AT m&nrgxou . L
—=f= [LK
GND
; v '{ 74HC190N_4V
™ vee
( Juro | 5V
I

2. To move the frame to a different location:
¢ Move your cursor to the border of the frame. A crosshair is added to the cursor.

us

gl i
mE wp
ENABLE .\ w .
e — Do not select sizing handles to move
LOAD S ayn .ero R — .
u el . et [T the selection frame.
——=L= [LK
GND
; v '{ 74HC190N_4V
1}\4’ __— Acrosshair is added to the cursor,
™ VCC indicating that the selection frame
A i | av can be moved to a different location.

« Drag the selection frame to the desired location.
3. Tore-sizethe selection frame:

» Move the cursor to one of the sizing handles.

us

et B e

by
10
E]

E )
r ac
b o

ENABLE

~LTEH

: “LigD \ —  Cursor switches to
u LOAD 1T s R _/ line with arrows.
—=f= [LK

GND
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Sizing handles

o

71 vee
LM |5V

 Drag the cursor to re-size the selection frame.
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4. Click onthe copy button at the top left corner of the selection frame. The image inside the
selection frame is copied to the system clipboard.

5. Click onthex at the top right corner of the selection frame to closeit.

4.10 Circuit Description Box

In addition to adding text to a particular portion of acircuit, you can add general descriptions

to your circuit using the Circuit Description Box. You can also place bitmaps, sound and video

in the Circuit Description Box.

The contents of the Circuit Description Box are viewed in the top pane of the Circuit

Description Box window (select View/Circuit Description Box). To edit the contents of the

Circuit Description Box, select Tools/Description Box Editor.

Note The bottom pane of the Circuit Description Box contains any questions that you have
entered using Multicap’s Forms functionality. For details, see “4.11 Linking a Form to
aCircuit” on page 4-52.

To add or edit adescription:
1. Choose Tools/Description Box Editor. The Edit Description window appears:

2. Enter text by typing directly into the window, or choose Insert/Object to place a bitmap,
etc.
Note Changes made in the Edit Description window are not reflected in the
Circuit Description Box (selected by View/Circuit Description Box) until you exit the
Edit Description window.

3. Usethe Description Edit Bar to edit the contents of the Circuit Description Box as needed.
For details, see “4.10.2 Description Edit Bar” on page 4-51.

4. When you are finished entering text, select File/Close. The Edit Description window closes
and you are returned to the main Multicap workspace.

» To print your description, from the Edit Description window, click the Print button.

4.10.1 Formatting the Circuit Description Box

You can format the contents of the Circuit Description Box as listed below:

» Paragraph Dialog Box — use to enter paragraph formatting information. Refer to page
4-48 for details.

e TabsDialog Box — use to enter tab settings. Refer to page 4-49 for details.

» Dateand Time Dialog Box — use to place aformatted date and/or time. Refer to page 4-49
for details.

e Options Dialog Box — use to set measurement units and text wrapping settings. Refer to
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4-48

page 4-50 for details.
* Insert Object Dialog Box — useto select the type of object for insertion. Refer to page 4-50
for details.

4.10.1.1 Formatting Circuit Description Box Text

You can format currently-selected text in the Circuit Description Box by using the following
commands from the Description Edit Bar:

* Font button — click to select the desired font name, size, etc.
* Bold button — click to make the selection bold.

e Italic button — click to italicize the selection.

e Underline button — click to underline the selection.

Note The above commands are also available by selecting For mat/Font.

» Color button — click to display a palette where you pick a color for the text. This palette
will aso display if you select Format/Font Color.

» Left Justification button — click to align the selected paragraph(s) along the left margin.
You can also select Format/Align Left to perform this command.

e Center Judtification button — click to center-align the selected paragraph(s). You can also
select Format/Align Center to perform this command.

* Right Justification button — click to align the selected paragraph(s) along the right margin.
You can also select Format/Align Right to perform this command.

* Insert Bullet button — click to insert abullet at the beginning of the selected paragraph(s).
You can also select Format/Insert a Bullet to perform this command.

Note Seealso, “4.10.2 Description Edit Bar” on page 4-51.

4.10.1.2 Paragraph Dialog Box

Use the Paragraph dialog box to enter paragraph formatting information for the
Circuit Description Box.

» To enter paragraph formatting information for the Circuit Description Box:

1. Open the Edit Description window as described in “4.10 Circuit Description Box” on
page 4-47.

2. Select Format/Paragraph to display the Paragraph dialog box.
3. InthelIndentation box, enter the measurements in the following fields as desired:

» Left — the distance the left side of the paragraph is indented from the left margin.
» Right — the distance the right side of the paragraph isindented from the right margin.
* First Line— the distance the first line of the paragraph isindented from the left
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margin.
4. Inthe Alignment drop-down list, select whether the paragraph is |eft-, right-, or
center-aligned.

5. Click OK to close the dialog box.

4.10.1.3 Tabs Dialog Box

Use the Tabs dialog box to enter tab settings for the Circuit Description Box.
» To enter tab settings for the Circuit Description Box:

1. Open the Edit Description window as described in “4.10 Circuit Description Box” on
page 4-47.

ﬂ 2. Select Format/Tab to display the Tabs dialog box.

3. Enter the desired position for the tab (for example 1.25") in the Tab Sop Position field and
click Set.

Note You canaso click inthetop ruler bar to place atab.
» To remove atab setting:
1. Highlight the desired setting and click Clear.

— T ab stop poszition
Ok |
Tab to be cleared 2]
\ 125" Cancel |
Clear Al |
Click to remove
’TI Clear | —/ selected tab.

2. Toclear all tabs, click Clear All.

4.10.1.4 Date and Time Dialog Box

Use the Date and Time dialog box to enter a formatted date and/or time in the Circuit
Description Box.

» To place adate and/or time in the Circuit Description Box:

1. Open the Edit Description window as described in “4.10 Circuit Description Box” on
page 4-47.

2. Click at the location where you wish to place the date and/or time.
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4-50

B

3.

4,

Select Insert/Date and Time to display the Date and Time dialog box.

Awailable formats:

Cancel |

Thursday, September 02, 2004

September 02, 2004

Thursday, 02 September, 2DD4LI
annd

N7 C b br

Select the desired date/time format from the Available Formats list and click OK to place
the selection.

4.10.1.5 Options Dialog Box

Use the Options dialog box to select the measurement units and text wrapping settings used in
the Circuit Description Box.

To set the measurement units and text wrapping settings:

1.

Open the Edit Description window as described in “4.10 Circuit Description Box” on
page 4-47.

Select Optiong/Rich Edit Optionsto display the Options dialog box and click the Options
tab.

In the M easurement Units box, select one of Inches; Centimeters; Points; Picas.

4. Optionally, enable Automatic Word Selection to select one word at a time when you drag

the cursor. If you wish to select one character at atime, clear this checkbox.
Click the Rich Text tab and select one of:

e NoWrap — typed text will be on oneline until you press the ENTER key.
e Wrap to Window — typed text will go to the next line when it reaches the edge of the
window.
e Wrap to Ruler — typed text will go to the next line when it reaches the page margin.
Click OK to close the dialog box.

4.10.1.6 Insert Object Dialog Box

Use the Insert Object dialog box to select an object, such as abitmap or chart, to insert in the
Circuit Description Box.
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» Toinsert an object:
1. Open the Edit Description window as described in “4.10 Circuit Description Box” on

page 4-47.
2. Select Insert/Object to display the Insert Object dialog box.
3. To create anew object, enable the Create New button (thisis the default setting).
4. Select the desired object from the Object Type list.
5

B

. Optionally, enable Display Aslcon to view an icon representing the file.

6. Click OK.

» To create an object from an existing file:
1. Enablethe Create from File button.

2. Enter the desired filepath and name in the File field, or click Browse and navigate to the
desired file from the Browse dialog box that appears.

3. Optionally, enable Link to link the object to the original file. Any updatesto the original
file arereflected in the object.

4.10.2 Description Edit Bar

E|
BEBB LU === |APFiEA

Button

Description

L

Insert Date and Time button. Displays the Date and Time dialog box, where
you select the format for the date and time. For details see “4.10.1.4 Date
and Time Dialog Box” on page 4-49.

[

View and Select Options button. Displays the Options dialog box, where
you select measurement units and text wrapping settings. For details see
“4.10.1.5 Options Dialog Box” on page 4-50.

B

Insert Embedded Object button. Displays the Insert Object dialog box,
where you select the type of object to insert. For details see “4.10.1.6 Insert
Object Dialog Box” on page 4-50.

B

Bold button. Makes the selection bold.
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Description

Italic button. Makes the selection italic.

Underline button. Underlines the selection.

Left Justification button. Aligns the selected paragraph(s) along the left
margin.

Center Justification button. Center-aligns the selected paragraph(s).

Right Justification button. Aligns the selected paragraph(s) along the right
margin.

Font button. Changes the font, size and color of the selected text.

Color button. Displays a color palette where you pick a color for the
currently-selected text.

Paragraph Format button. Displays the Paragraph dialog box, where you
enter paragraph formatting information. For details see “4.10.1.2 Paragraph
Dialog Box” on page 4-48.

W | e | e | e [N g

Insert Bullet button. Inserts a bullet at the beginning of the selected
paragraph(s).

Insert Tabs button. Displays the Tabs dialog box, where you enter tab
formatting information. For details see “4.10.1.3 Tabs Dialog Box” on
page 4-49.

M

4.11 Linking a Form to a Circuit

You can use Multicap’s form functionality to send circuits for approval, design reviews, or
A4 anywhere feedback on a design is needed. Once the form has been completed, the circuit file,
including the completed form, can be returned to the originator via email.

Education edition users will find this particularly useful for assignments and tests that are
given to students to be completed remotely. Once the questions have been answered, the
circuit file, including the completed form, can be emailed to the instructor at the click of a
button.

A form can include any of the following types of questions:
» Multiple Choice — the correct response is selected from two or more possible responses.
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* True/False — astatement is made on the form and either True or False is selected as the
response.

e DataEntry — afield for limited data entry is provided.

* FreeForm — afield for more extensive data entry is provided.

The following sections discuss how to create aform, how to set form submission options and

how the recipient should complete and submit the form.

4.11.1 Creating Forms

When reviewing these instructions, please note that the dialog box where you enter the
guestionsis called Edit Questions in the Education Edition of Multicap. To access this dialog,
select Edit/Questions.

» Tocreate aform:

@ 1. Select Edit/Forms. The Edit Form dialog box displays.
2
» Title— text entered here will appear as atitle when the form is viewed.

* Instruction — enter instructions as desired in thisfield. Text entered here will appear
above the first question when the form is viewed.

» User Profile— Each line entered here appears as a separate line with a user-editable
field when the questions are viewed from the form. You can add, edit, or delete items
in this area as desired.

2. Click onthe Add a Question button and select the desired question type from the pop-up
that appears. The Edit Form dialog box changes to reflect your selection.
3. Enter the question based on the following:

* Multiple Choice— enter aquestion in the Question field and enter possible responsesin
the Candidate Answers fields.

e True/False — enter a question requiring atrue or false answer in the Question field.

« DataEntry — enter aquestion or instruction in the Question field.

* Free Form — enter aquestion or instruction in the Free Form field.
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L 2

4. Asyou proceed, the question types appear in the Questions tree of the Edit Form dialog

box.

Cateqaries

15
(21 1, Multiple Choice
(@) 2, True/False
@ 3. Data Entry
@ 4, Free Farm
- IE Cptions

Click on a specific question in the tree to view its contents in the dialog box.
Click on the Remove Selected Question button to remove it completely.

Use the up and down arrows to change the position of the selected question in thetree. The
seguence of the questions in the tree will be reflected when you view the completed form
in lower pane of the Circuit Description Box.

5. Onceyou have entered the desired questions, click OK to close the Edit Form dialog box.
. Select View/Circuit Description Box. The questions are displayed in the bottom pane of the

Circuit Description Box.

. Savethe Multicap circuit file, which now includes the form. The completed circuit file can

be electronically sent (for example, via email) to the desired recipients.

4.11.2 Setting Form Submission Options

4-54

Form submission options are usually set by the person that creates the form, beforeit is sent
for completion.

When reviewing these instructions, please note that the dialog box where you enter the
guestionsis called Edit Questions in the Education Edition of Multicap. To access this dialog,
select Edit/Questions.

» To set options for submitting completed questions:
1. Select Edit/Forms. The Edit Form dialog box displays.

Electronics Workbench



Linking a Form to a Circuit

2. Click Optionsin the Categories area and compl ete the following:

» Email thecircuit file to — enable checkbox and enter the desired email address.
* Subject — enter text to be placed in the email’s subject line.
* Body — enter text to be placed in the body of the email message.
* Display the message — enable checkbox and enter text that you wish to appear in the
message that appears on the Multicap workspace when you click Submit.
3. Click OK to close the Edit Form dialog box.

Note Seealso“4.11.1 Creating Forms’ on page 4-53 and “4.11.3 Completing Forms” on
page 4-55.

4.11.3 Completing Forms

Complete and submit the form from a Multicap circuit that you received as explained below.
2] Questions are answered directly from the Circuit Description Box.

» To answer questions:
1. Select View/Circuit Description Box.

2. Enter the default information in the fields found at the top of the form in the lower pane of
the Circuit Description Box (eg., Name, Date). These fields may vary from circuit to
circuit.

3. Complete the questions by selecting the desired response for multiple choice and
true/false questions, or typing in answers to data entry and free form questions.

4. Submit the completed questions:

« To submit the completed questions on paper, click Print. A standard Print dialog
appears. Enter the desired settings and click Print.

» To submit the completed questions by email, click Submit. The circuit file, including
the completed questions will be attached to an email that is addressed as set up in the
On Submit options (see “4.11.2 Setting Form Submission Options” on page 4-54 for
details). Send this email in the usual manner.
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4.12 Printing the Circuit

Multicap allows you to control specific aspects of your printing, including:

whether to output in color or black and white

which pages of adesign to print

whether to include the background in the printed output
page margins for printing

scaling of the circuit’s image to fit the printed output.

4-56

» To set the printing environment for circuits:
1. Select File/Print Options/Print Circuit Setup.

Set page margins
for printed output.

Select an option
to scale the
circuit down or up
in printed output.

x| Selecttoprint
the circuit in
— Page Margin — Page Orientation the portrait
Top: | =1 .
BDD E = (vertical) or
th =
L°f R [ landscape
1 = .
i 03 (horizontal)
Riht: o3 =] orientation.
* Inches ' Paolrait
" Centimeters " Landscape
— Z00n: r— Output Options
" Fit To Page IV In Blackwhite
L 140% ™| Backaground
* 100%
i 75%
502 & Curment Circuit
7 Cument and Subcircuits

2

' Custom settings : |10
" Entire Design

Set Az Default | Bestore Default | Ok I Lancel

2. Set the Output Options as desired:

Print Options

Description

In Black/White Prints the circuit in black and white (for non-color
printers). When disabled, colored components print in
shades of grey.

Background Includes the background in printed output. Use for color

printers or white on black output. This option is disabled if
In Black/White is selected.

Current Circuit

Prints the window that is currently active on the
workspace.
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Current and Subcircuits Prints the currently active window and any subcircuits or
hierarchical blocks that it contains.

Entire Design Prints all circuits, subcircuits, hierarchical blocks and
multi-pages from the design which includes the currently
active window. For more information on hiearchical blocks
and subcircuits, see “6.2 Hierarchical Design” on

page 6-3.

3. Click OK to set the printing environment for the current circuit, or click Set As Default to
set the the printing environment for all circuits.

» To preview your file before printing, choose File/Print Preview. The circuit appearsin a
preview window where you can zoom in, move from page to page, and send the circuit to the
printer.

The Print Preview window offers the following toolbar:

Moves from page to Zooms in or out on
page in a multi-page the image.
image. / \
Fint... i Mext Page | Prev Page I Two Page I Zaorm | I Zoom Dut | Clase
Sends the previewed Toggles between Closes the Print
image to the printer. showing one page or Preview window.

two pages at a time.

» To print the circuit file using the specified environment, choose File/Print. We recommend
that you set your print options first.
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Chapter 5
Schematic Capture - Advanced Functions

This chapter describes the advanced functions involved in creating a circuit in Multicap.

r%‘ Some of the features described in this chapter may not be available in your edition of
a Multicap 9. Such features have an icon in the column next to their description. Refer to the
release notes for alist of the featuresin your edition.

The following are described in this chapter.

Subject Page No.
Placed Component Properties 5-2
Displaying Identifying Information about a Placed Component | 5-2
Viewing a Placed Component’s Value 5-3
The Spreadsheet View 5-7
Spreadsheet View Results Tab 5-7
Spreadsheet View Nets Tab 5-8
Spreadsheet View Components Tab 5-9
Spreadsheet View PCB Layers Tab 5-12
Spreadsheet View Buttons 5-12
Title Block Editor 5-13
Enter Text Dialog Box 5-15
Placing Fields 5-16
Title Block Editor Spreadsheet View 5-19
Title Block Editor Menus 5-20
Toolbars 5-27
Electrical Rules Checking 5-32
ERC Options Tab 5-35
ERC Rules Tab 5-37
Component’s Pins Tab 5-39
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5.1 Placed Component Properties

Each component placed on the circuit window has a set of propertiesthat control certain
aspects of it beyond those stored in the Multicap database. These properties affect only the
placed component, not other instances of that component in other circuits or other locationsin
this circuit. Depending on the type of component, these properties determine some or all of
the following:

» theidentifying information and labels about the placed component to be displayed on the
circuit window (for details, see “4.9.1 Modifying Component Labels and Attributes’ on
page 4-34)

¢ the component’s value and footprint.

5.1.1 Displaying Identifying Information about a Placed
Component

Asdescribed in “3.4.2.1 Sheet Properties - Circuit Tab” on page 3-24, your settings in the
Circuit tab of the Sheet Properties dialog box determine which identifying information is
displayed on your circuit.

You can aso override these settings for an individual placed component, as described here.
» To set theidentifying information to be displayed for a placed component:

1. Double-click on the component. A properties dialog box for the selected component
appears.
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2. Click the Display tab.

When this option is

RESISTOR

Label  Display |Value I Pins I Variantl

enabled, the types\ [V Use Schematic Global Setting

of identifying
information
displayed for this
individual
component are
controlled by the
circuit’s settings.

¥ | Shawlabels

¥ | Shawwalues

¥ | Show FefDes

¥ | Shawdttitutes
™| Shovspin rumbers
™| Showpin hames
| Shaw i ariart

™ Use Pin Name Font Global Setting
™ Use Pin Number Font Global Setting

Reset Text Position

Heplacel QK | Eancell

When the above

| global setting option

is not enabled, these
options are available
and determine which
identifying
information is
displayed for this
individual component.

3. Disable Use Schematic Global Setting.

4. Enabletheidentifying information you want displayed for this component, and disable the
identifying information you do not want displayed for this component.

5. To cancel your settings, click Cancel. To save your settings, click OK.

5.1.2 Viewing a Placed Component’s Value

The Value tab of the “properties’ dialog box for a component shows the value being used for
the placed component. Depending on whether the component isa“real” component or a
virtual component, you see one of two types of tabs when you double-click on a placed

component.

5.1.2.1 Real Components

In one sense of the word, all components found in Multicap are virtual. They are virtua
representations of components like resistors, capacitors and transistors. Wired together and
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simulated in Multicap, they will give you an idea of how such acircuit will function when
prototyped.

“Real” component with
footprint RES0.5 ———

|

Same “virtual” component
=iy - set to different values

Rz

However, when a“rea” component isreferred to in this guide, it correspondsto areal,
purchasable component with values that include footprints and package type for usein PCB
layout programs, like Ultiboard.

“Virtual” components, however, give you a means to experiment with a specific component’s
parameters early in the design process. Once you have determined the desired parameters, you
can replace the “virtual” component with a“real” component. Real components must be
replaced in order to provide alternate values (e.g., to substitute a 1kOhm resistor for a

3MOhm resistor).
For real components, the tab looks like this:
Identifies the value proe x|
information of the Label I Display  ¥alue |F'ins I Variantl
component being
used. Walue: [tBHE2
Footprint: |3'3B1A
Manufacturer: |Generic:

Function: ‘

Edit Component in DE |
Save Component to DB |
Edit Footprint |

Edit ffodel |

Heplacel QK I Eancell Info | Help |

Note For virtual components, see “5.1.2.3 Virtual Components’ on page 5-6.
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» To edit the component in the database:
1. Click on Edit Component in DB.

2. Refer to “8.1 Introduction to Component Editing” on page 8-2.

5.1.2.2 Edit Footprint Dialog Box

You can edit the footprint of a selected component using the Edit Footprint dialog box.

» To edit the selected component’s footprint:

1. Click on Edit Footprint in the component’s Value tab. The Edit Footprint dialog box

appears.

i~ Edit Footprint

Footprint b anufacturer: IGeneric

Footprint Type: IDD‘I 4 Change
Map Pins

Symbaol to Footprint Pin Mapping T able:

| Swmbol Pins | Footprint Pins -
14 1

1B 2

1 3 —
WECC 14 -
f | o

ok |

Cancel

2. Click Select From Database to display the Select a Footprint dialog box.

Select the desired footprint. Refer to “8.7.1 Select a Footprint dialog box” on page 8-39
for details on using the Select a Footprint dialog box.

Or

Click Changeto display the Change Footprint dialog box.

Change Footprint

Footprint Manufacturer: IGeneric

Footprint Type: IDm 4

x|

Lancel |

Enter the desired Footprint Manufacturer and Footprint Type and click OK to return to the

Edit Footprint dialog box.
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3. To cancel your settings, click Cancel. To save your settings, click OK.

Note Click Map Pinsto display the Advanced Pin M apping dialog. See “8.7.3 Advanced Pin
Mapping Dialog” on page 8-45 for details.

5.1.2.3 Virtual Components

For virtual components, whose value can be set manually, the tab looks similar to this:

x
Label I Display  ¥alue |F'ins I Variantl
Fiesistance: |1 Ithm 3:
Talerance: ID 4
Options let you
p Y Temperature: |2? DeaC
change the default i
Settings of the virtual Temperature Coefficient 1 [TC1]: ID p/Deg.C
component. \ Temperature Coefficient 2 [TC2]: IU p/Deg.C

Mominal Temperature [THOM]: |2? DeqC

Feplace | QK | Cancel | Help |

You can modify any of these fields. To cancel your changes, click Cancel. To save your
changes, click OK.

Virtual components are not real; that is, you could not go to a supplier and purchase them.
They have a symbol,but no footprint. They are provided for your convenience to allow you to
explore “what-if” scenarios. Multicap treats them slightly differently from real components.
By default, virtual components are shown in adifferent color from that of real components on
your schematic. Thisisto remind you that, since they are not real, these components will not
be exported to PCB layout software.

Virtual partsinclude all sources, virtual resistor/capacitor/inductor parts, and numerous
others.
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5.2 The Spreadsheet View

KN The Spreadsheet View allows fast advanced viewing and editing of parameters including
@A component details such as footprints, Reference Designators, attributes and design
constraints. The Spreadsheet View provides a global perspective on object properties.

5.2.1 Spreadsheet View Results Tab

If you select Result Pane in the ERC Options tab of the Electrical Rules Check dialog box, the
Results tab will display the results of Electrical Rules Checks (ERCS). For details, referto“5.4
Electrical Rules Checking” on page 5-32 and “ Result Pane” on page 5-33.

The results on an Edit/Find command will also appear in the Results tab. See “4.8 Finding
Componentsin Your Circuit” on page 4-32 for details.
Pop-up from the Results tab

» To use the pop-up menu on the results of an ERC or Find:
1. Right-click on the desired result to display the pop-up menu.

Multicap - 2004-11-12 14:00:41
Search for 'u*

Feslts I Mets I Components | PCE Layers

2. Select one of:

» Copy — copies entire contents of Results tab onto clipboard.
* Clear — clears content of Results tab.
* Goto— selectstheitem on the workspace.
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5.2.2 Spreadsheet View Nets Tab

5-8

Column Description
Net The net's name.

Sheet The filename of sheet on which the net is found.

Color Net's color. “Default” is based on the color scheme selected in the Circuit tab
of the Sheet Properties dialog box. Click to display a Color palette and
select the desired color.

Trace Width Width of the traces after export to PCB layout. Unit of measure is set in
Ultiboard.

Trace Width Trace’s minimum allowable width. Unit of measure is set in Ultiboard. Select

Min desired row and then click in the field to edit.

Trace Width Trace’s maximum allowable width. Unit of measure is set in Ultiboard. Select

Max desired row and then click in the field to edit.

Trace Length
Min

Trace’s minimum allowable length. Unit of measure is set in Ultiboard. Select
desired row and then click in the field to edit.

Trace Length
Max

Trace’s maximum allowable length. Unit of measure is set in Ultiboard. Select
desired row and then click in the field to edit.

Trace to
Trace

Minimum allowable space between traces in the net and traces in any other
net on the PCB (printed circuit board). Unit of measure is set in Ultiboard.
Click and type to make changes.

Trace to Pad

Minimum allowable space between traces in the net and pads on any other
net on the PCB. Unit of measure is set in Ultiboard. Click and type to make
changes.

Trace to Via Minimum allowable space between traces in the net and vias on any other
net on the PCB. Unit of measure is set in Ultiboard. Click and type to make
changes.

Trace to Minimum allowable space between traces in the net and copper areas on the

Copper Area | PCB. Unit of measure is set in Ultiboard. Click and type to make changes.

Routing The copper layer where the net will be placed. Click to display a drop-down

Layer list with the available selections. This drop-down is populated based on the

selections made in the PCB tab of the Sheet Properties dialog box in the
Number of Copper Layers field. For details on this tab, see “3.4.2.5 Sheet
Properties - PCB Tab” on page 3-30.
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Column

Description

Net Group

Click in this field to enter a group for a net. This group can be used in
Ultiboard 7 to keep nets together during the PCB layout process.

Lock PCB
Settings

If enabled, prevents changes to parameters that effect layout of net on the
PCB. Click to toggle between Yes and No.

IC Initial
Condition

The net’s initial condition for Transient Analysis in Multisim.

NODESET

The net’s initial condition for DC Operating Point Analysis in Multisim.

Type

Type of net. Can be Power, Ground or Signal.

Net Specific
Setting

If “Use Net-specific Setting” in the Sheet Properties dialog box is enabled,
(see, “3.4.2.1 Sheet Properties - Circuit Tab” on page 3-24), the setting for
the selected net is entered here. Choices are Show Net Name or Hide Net
Name.

5.2.3 Spreadsheet View Components Tab

Column Description

RefDes The component’s unique identifier.

Sheet The sheet on which the component appears.

Section The section of a multi-section component such as a quad NAND gate.

Section The name of the section of a multi-section component.

Name

Family The component’s database family.

Value The component’s value, for example, 5 V for a battery; or the component’s
model, for example, 2N2222A.

Manufacturer | The component’s manufacturer; either “Generic” or a specific company.

Footprint The physical footprint of the component. Click on the field to change the

footprint. For details, see “8.7 Editing a Component’s Footprint” on
page 8-38.
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Column Description
Description The component’s description.
Label The component’s user-defined label. Click on the field and type in desired

text. Can also be entered in the Label tab in the component’s properties
dialog box. For details, see “4.9.1 Modifying Component Labels and
Attributes” on page 4-34.

Coordinate The position of the component on the workspace. This field is read-only and
XIY changes as the component is moved on the workspace.
Rotation Click to display a drop-down list of the selections available to rotate the

component. “Unrotated” is the component’s original position. Other selections
are: Rotated 90 (90 degrees clockwise from original position), Rotated 180
(180 degrees clockwise from original position), Rotated -90 (90 degrees
counter-clockwise from original position). You can also rotate a component
by right-clicking on it in the workspace. For details, see “3.3 Using the Pop-up
Menus” on page 3-10.

Flip Click to display a drop-down list of the selections available to flip the
component. “Unflipped” is the component’s original position. Other selections
are: Flipped X (horizontal flip from original position), Flipped Y (vertical flip
from original position), Flipped XY (a horizontal and a vertical flip from
original position). You can also flip a component by right-clicking on it in the
workspace. For details, see “3.3 Using the Pop-up Menus” on page 3-10.

Color Component’s color. “Default” is based on the color scheme selected in the
Circuit tab of the Sheet Properties dialog box. Click to display a Color
palette and select the desired color.

Spacing Minimum distance between the component and another component when
using the shove option in Ultiboard. Unit of measure is set in the PCB tab of
the Sheet Properties dialog box. Click to enter new data.

Group Click in this field to enter a group for a component. This group can be used in
Ultiboard to keep components together during the PCB layout process.

Pin If enabled, allows pins for like-components to be swapped during the PCB
Swapping layout process. Click to toggle between Yes and No. This feature is not
available in all versions of Multicap.

Gate If enabled, allows gates with same functionality, such as two NAND gates to

Swapping be swapped during PCB layout process. Click to toggle between Yes and No.
This feature is not available in all versions of Multicap.

Lock PCB If enabled, prevents changes to parameters that effect layout of components

Settings on the PCB. Click to toggle between Yes and No.
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Column

Description

VCC

Supply voltage. If not blank, indicates that the part has the corresponding
input. You may choose to assign a netname from those power and ground
nets that are placed on the schematic.

VDD

Supply voltage. If not blank, indicates that the part has the corresponding
input. You may choose to assign a netname from those power and ground
nets that are placed on the schematic.

VEE

Supply voltage. If not blank, indicates that the part has the corresponding
input. You may choose to assign a netname from those power and ground
nets that are placed on the schematic.

VPP

Supply voltage. If not blank, indicates that the part has the corresponding
input. You may choose to assign a netname from those power and ground
nets that are placed on the schematic.

GND

Ground. If not blank, indicates that the part has the corresponding input. You
may choose to assign a netname from those power and ground nets that are
placed on the schematic.

VSS

Usually ground, but for some components can be a negative supply voltage.
If not blank, indicates that the part has the corresponding input. You may
choose to assign a netname from those power and ground nets that are
placed on the schematic.

Variant

Displays a checkbox for each available variant. Enable the checkbox for
each variant of the circuit that you wish the component to be included in.
For details on variants, see “6.5 Variants” on page 6-34.
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5.2.4 Spreadsheet View PCB Layers Tab

Column Description

Layer The contents of this column are set from the PCB tab of the Sheet
Properties dialog box. For details, see “3.4.2.5 Sheet Properties - PCB Tab”
on page 3-30.

Routable When enabled, the layer can be routed during the PCB layout process.

Click to toggle between Yes and No.

Type Defines the type of layer. Double-click to display a drop-down list and choose
from Signal, Power or Ground.

5.2.5 Spreadsheet View Buttons

The following buttons are available in the Spreadsheet View.

Button Description
F Find and Select button. Finds and highlights the selected component or net
ﬂ on the workspace. This feature is not available in all versions of Multicap.
. Export to Textfile button. Displays a standard Windows Save dialog where
% you save the selection as a textfile. This feature is not available in all versions
of Multicap.
Export to CSV File button. Displays a standard Windows Save dialog where
@ you save the selection as a file with comma-separated values. This feature is

not available in all versions of Multicap.

% Export to Excel button. Click to open a Microsoft® Excel spreadsheet with
the selected data displayed. (You must have Excel installed to use this
function). This feature is not available in all versions of Multicap.

Ly
A
Zl Sort Ascending button. Sorts the selected column in ascending order.

2
Al Sort Descending button. Sorts the selected column in descending order.

- Print button. Prints the data in the selected tab. This feature is not available
% in all versions of Multicap.
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Button Description
Copy button. Copies the selection to the clipboard.

1 All button. Displays all of the netlists or components (depending on the

beod selected tab) from all sheets, multi-pages, subcircuits and hierarchical blocks
in the current design.

S, Replace Selected Components button. Before using, select the desired

*h component(s) in the circuit window to be replaced. Invokes the Select a

Component browser from which you can select a new component. Click OK
to replace the old component(s) with the selected new one.

5.3

Title Block Editor

The Title Block Editor is a specialized graphics editor that allows you to create or modify a
title block. For example, you can insert and position title block data, change font properties

and place or move graphic objects.
The Title Block Editor looks like this:

= defaultv6.tb7 - Title Block Editor

Menu bar —____

File Edit Wiew Fields Graphics Help

=10l x|

DEE L @ER -« RS 2w

jaaq]

Toolbars —
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(NONCoZRo~a@mE-||rams|F Ha|a%liaa S| nRal
WOrKSpaCe —— :
P A I I — Sampletitle
. o e e // block
Draw grid S 544
] #DSCRPT o
" |Designed by:  #DESIGRNED Documert b #DOC N Revision: #REY l
© o |checked b —scHECKED Dete:  #DATE size #RMT |l
| e — RAPRROVED Sheet 43N of #TSM [
Fields

Boundary ——
box

/

Txl Mame | Pen Type I Pen Width I Pen Color | Brush Type I Brush Calor Font :I
Spreadsheet Rectangle = Solid One Pixel W automatic [ 1nvisible W automatic -
h Line — Solid One Pixel W automatic
view Line = Solid One Pizel B sutomatic
Line: = Solid One Pixel W sutomatic _l;l
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bar T —————————— For Help, pressFl
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The Title Block Editor consists of:

* the menu bar, which contains the menus with their associated commands.

» thetoolbars, which give quick access to the most commonly-used tools.

» theworkspace, which iswhere you build or modify your title blocks. The Draw Grid aids
in the placement of graphic elements inside the Boundary Box.

» the Spreadsheet View, which iswhere you find and edit various title block parameters.

* thestatusline, which givesinformation on the currently selected object or action.

» To edit atitle block that is aready in your circuit:

1. Right click on the desired title block and select Edit Title Block from the pop-up. The Title
Block Editor appears with the selected title block loaded.

Note “In-Place Edit Mode” displays at the bottom of the dialog box when the Title Block
Editor islaunched using the method described above. Changes will apply to the
selected title block only.

2. Edit thetitle block as described in:

e “5.3.1 Enter Text Dialog Box” on page 5-15

e “53.2Placing Fields’ on page 5-16.

e “53.3Title Block Editor Spreadsheet View” on page 5-19
e “53.4Title Block Editor Menus’ on page 5-20

e “53.5Toolbars’ on page 5-27

3. Sdlect File/Exit. The following dialog box appears:
x

1 E Save changes?
L

4. Click Yes. The Title Block Editor closes and you are returned to the main Multicap
workspace. The changes are reflected in the title block.

> To edit atitle block that is stored in the Title Block folder, or create anew title block:

1. Select Tools/Title Block Editor. The Title Block Editor appears with a new un-named title
block.

2. If you wish to create a new title block, you may start working from here.
Or

If you wish to edit an existing title block, select File/Open, navigate to the Titleblocks
folder, select the desired title block and click Open.

3. Edit thetitle block using the menus and toolbars as described in the following sections.
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4. Select File/Exit and click Yes when prompted to save your changes. If thisis a new title
block, a standard Save As dialog box appears. Enter the desired filepath and filename, and

click Save.

If it isan existing title block the changes are saved and the Title Block Editor closes.

The next sections describe the Title Block Editor functionality in more detail.

5.3.1 Enter Text Dialog Box

The Enter Text dialog box is used to enter and format text and place it on the title block.

» To enter text on atitle block:
1. Select Graphics/Text.

Enter Text

Enter Text

Font Style

IHeguIar

T Avial Narrow
T Avial Rounded MT Bale
T Baskerville Old Face

T Bauhaus 33 LI
| ] Automatic -
Cancel |

Text Orientation

&« Abc

x|

Type the desired text in the Enter Text field.
Change the formatting of the text as desired:

» Font field — select desired font from the list or type in.

appears when you click on the down-arrow.
4. Click OK, move the cursor to the desired location and click the mouse to place the text.

Multicap 9 User Guide

* Font Stylefield — select desired style from the list.

Size field — select desired size from the list or typein.
Text Orientation box — select either horizontal or vertical orientation.
Automatic drop-down list — optionally, select a new color from the pop-up that
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5.3.2 Placing Fields

Fields are placeholders for text that appears in the title block on your circuit schematic.

Note The actua text that appearsin thesefieldsis entered in the Title Block dialog box,
which is accessed from Multicap’s main screen.

For afield'stext to appear in the title block in Multicap, you must first place the field for that
text in thetitle block using the Title Block Editor.

» To place afield on thetitle block:

1. Select the desired field type from the Field menu (for example, Revision).

Or

Click on the Text Field button in the Draw Tools toolbar and select the desired field type
from the pop-up that displays (for example, Revision).

The Enter Title Block Attribute dialog box displays the code for the selected field in the
Title Block Attribute field. (Since we selected Revision in this example, #REV appears).

Enter Title Block Attribute “Revision™

Title Block Attribute

Fant

Font Style

IHeguIar

T Avial Black
T Avial Narrow

T Avial Rounded MT Bale
T Baskerville Old Face

T Bauhaus 33 LI
| ] Automatic -
Cancel |

x|

Text Orientation

&« Abc

Note Foralist of al field codes, see“5.3.2.1 Field Codes’ on page 5-18.
2. Change the formatting of the text as desired:

» Font field — select desired font from the list or type in.

¢ Font Style field — select desired style from the list.

¢ Sizefield — select desired size from thelist or typein.

¢ Text Orientation box — select either horizontal or vertical orientation.

» Automatic drop-down — optionally, select a new color from the pop-up that appears

when you click on the down-arrow.
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3. Click OK, move the cursor to the desired location and click the mouse to place the field.

Code for placed

Electronics Worlbench - .| o
ectronics Workbenc @ clectronics |! Revision field.
Title:  #TITLE design for every deskiop |1 All placed fields
#DSCRPT appear in green
Designed by:  #DESIGHED Document Moo #D0C_M Revizion.__ #REY ][ highlighting.
Checked by:  #CHECKED Date: #DATE Size: #FMT \ Placed text is not
Approved by:  #APPROVED Sheet #SM  of #TSH h|gh||ghted

4. After completing any other edits to the title block, select File/Exit and save the changes

when prompted. You are returned to the main Multicap screen, where the field code
(#REV) has been replaced by text. Thistext isset in the Revision field of the Title Block
dialog box, which is found in the main Multicap application. For details, see“4.9.3.1

Entering the Title Block Contents’ on page 4-37.

Electronics Worktbench % Ele_ctronics
Title:  TUT3 asign or every deskto .
i desig for every desidop Field code has been
Project 1 replaced by text.
Designed by:  John Document Mo: - 0001 Revision: 1.0 //
Checked by Drate: Feb 11, 2003 Size: A
Approved by Sheet 1 of 1
Caution Thewidth of afield asdisplayed in the Title Block Editor is

not the same as the actual text that is placed in that field
using the Title Block dialog box (see “4.9.3.1 Entering the
Title Block Contents’ on page 4-37). Space used is also
dependant on the font size. If after placing the actual text in
thetitle block using the Title Block dialog box, you find that
text overlaps, you must either adjust the text, or return to the
Title Block Editor and adjust the positioning of the fields.

Note If text inthe Title Block dialog box does not appear in your title block, it is because the
field corresponding to that text was not placed in the title block using the Title Block

Editor.
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5.3.2.1 Field Codes
The available field codes are described below:

Field Code

Title #TITLE
Description #DSCRPT
Designed By #DESIGNED
Checked By #CHECKED
Approved By #APPROVED
Document #DOC N
Number

Date #DATE
Current Sheet #SN

Number

Total Sheet #TSN
Numbers

Revision HREV

Format HFMT
Custom Field 1 #cUSTOM_l
Custom Field 2 #CUSTOM_z
Custom Field 3 #CUSTOM_3
Custom Field 4 #CUSTOM_4
Custom Field 5 #CUSTOM_S
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5.3.3 Title Block Editor Spreadsheet View

The Spreadsheet View iswhere you find and edit various title block parameters. When you
select an item on the workspace, it is highlighted in the spreadsheet, and vice versa. If you
make a change to an item in the spreadshest, it isreflected on thetitle block in the workspace.

|
Mame & | Pen Tvpe | Pen 'Width | Pen Color | Erush Type | Brush Color | Fant | Font Skyle | Font Size |A|
#CUSTOM_S M cother Comic Sa...  Bold Italic g
Line — Salid Mot Scalesble [l automatic
Line — Solid Mot Scalesble [l automatic
Line — Saolid Mot Scalesble [l Automatic
Line = Solid Mot Scalesble [l Automatic
Line = Solid Mot Scalesble [l Automatic
Line = Solid Mot Scalesble [l Automatic
Rectangle = Solid Mot Scalesble [ Automatic [ 1revisible B 2utomatic
Title: W automatic Arial Regular g
Designed by: W automatic Arial Regular g
Checked by: W 2utomatic Arial Reqgular 8 -
[« [m]"1 Draw Layer M »
Column Description
Name The type of graphic element.
Pen The appearance of lines for graphics elements, excluding placed text. Select
Type the desired row and click to display a list of pen types. Choices are: Solid,;
Dash; Dot; Dash-Dot; Dash-Dot-Dot; Invisible; Solid Inside Frame.
Pen The width of the lines in graphic elements, excluding placed text. Select the
Width desired row and click to display a list of pen types. Choices are: Not Scaleable;
One Pixel; Two Pixels; Three Pixels; Four Pixels; Five Pixels.
Pen The color of lines for graphic elements, including placed text. Select the
Color desired row and click to display a color palette.
Brush The style of the fill in elements such as polygons, that have a fill. Select the
Type desired row and click to display a list of fill types. Choices are: Solid; Invisible;
Horizontal; Vertical; Diagonal Downward; Diagonal Upward; Cross; Diagonal
Cross.
Brush The color of the fill in elements such as polygons, that have a fill. Select the
Color desired row and click to display a color palette.
Font The font name, active for placed text elements only. Double click to display a
list of fonts.
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Column Description

Font The font style, active for placed text elements only. Select the desired row and
Style click to display a list. Choices are: Regular; Italic; Bold; Bold lItalic.

Font The font size, active for placed text elements only. Select the desired row and
Size click to display a list of sizes.

Note If objects are grouped using Edit/Group, their distinct names and properties will no
longer appear in the Name column. The name for any grouped object will appear as
“Group”.

5.3.4 Title Block Editor Menus

The Title Block Editor menus contain all the commands necessary to create and edit title
blocks.

5.3.4.1 File Menu

The following selections are available under the File menu:

Menu Use

New Opens a new untitled document in the Title Block Editor. If you already have
one open, it will close first, after prompting you to save any changes.

Open Opens an existing document in the Title Block Editor. If you already have one
open, it will close first, after prompting you to save any changes.

Save Saves changes to the active document.

Save As Opens the standard Windows “Save As” dialog box where you can save the
active document under a new or existing name.

Print Opens the standard Windows “Print Setup” dialog box where you can enter the
Setup desired parameters for your printer.
Print Opens the Print Preview dialog box, which shows the title block in the active

Preview document with the best fit to the page. There are no other sizes available.

Print Opens the standard Windows “Print” dialog box where you can enter the
desired printing properties and print the title block. The title block is printed
with the best fit to the page. There are no other magnifications available for
printing the title block.

Exit Closes the Title Block Editor and returns you to the main Multicap screen.
Before exiting, you are prompted to save any changes to the active document.
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5.3.4.2 Edit Menu

The following selections are available under the Edit menu:

Menu

Use

Undo

Undoes the previous action.

Redo

Undoes the previous “undo” action.

Cut

Removes the selected element(s) from the workspace and places them on the
clipboard.

Copy

Places a copy of the selected element(s) on the clipboard.

Paste

Places a copy of the element(s) on the clipboard on the workspace at the
cursor’s location.

Delete

Removes the selected element(s) from the workspace. They are not placed on
the clipboard.

Copy As
Picture

Copies the title block on the workspace as a metafile.

Copy As
Bitmap

Copies the title block on the workspace as a bitmap image.

Select All

Selects all of the elements on the workspace.

Flip
Horizontal

Flips the selected element(s) horizontally.

Flip
Vertical

Flips the selected element(s) vertically.

Rotate 90
Clockwise

Rotates the selected element(s) 90 degrees clockwise.

Rotate 90
Counter
CW

Rotates the selected element(s) 90 degrees counter-clockwise.

Snap To
Grid

Snaps the selected element(s) to the Draw Grid that is found within the title
block’s boundary box.

Group

Places selected elements in one group.

UnGroup

Returns an element that was made using the Group command, back to its
individual elements.

Bring To
Front

Brings selected element(s) to the foreground on the workspace. Other
element(s) appear behind them.
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Menu Use

Send To Sends selected element(s) to the background on the workspace. Other
Back elements appear in front of them.

Resize Places a cursor at the lower-right side of the boundary box. Drag it to the
Boundary | desired location to resize the boundary box. You cannot make the boundary
Box box smaller than the elements that it contains.

5.3.4.3 View Menu

The following selections are available under the View menu:

Menu Use

Toolbars Toggles the following toolbars on and off: Standard Toolbar; Zoom Toolbar;
Draw Tools; Drawing Toolbar.

Spread- Toggles the spreadsheet view on and off. For details, see “5.3.3 Title Block
sheet Editor Spreadsheet View” on page 5-19.

Status Toggles the Status bar at the bottom of the screen on and off.

Bar

Show Toggles the Draw Grid, which displays inside the Boundary Box, on and off.
Draw

Grid

Draw Sets the size of the Draw Grid, which displays inside the Boundary Box. The

Grid Size | choices are: No Grid (select if you wish to draw an element that does not snap
to the grid); Smallest Grid; Small Grid; Regular Grid; Large Grid.

Zoom In Magnifies the elements(s) in the workspace.

Zoom Reduces the viewing size of the elements(s) in the workspace.

Out

Zoom Displays the items in the workspace at their normal viewing size. This is the

100% size that they will be displayed at in Multicap. When the Title Block Editor first
opens, the magnification is set to 100%.

Center When viewing the workspace at high magnifications, you can use this

By command to center the image on the workspace. Select Center By Mouse and

Mouse then click on the spot that you would like to be placed at the center of the
workspace.

Redraw Redraws all elements in the workspace.

5-22 Electronics Workbench



Title Block Editor

5.3.4.4

Fields Menu

Fields are placeholders for text that appear in the title block on Multicap’s main screen. For
details, see “5.3.2 Placing Fields’ on page 5-16.

The following selections are available under the Fields menu.

Menu

Use

Select

Lets you select specific element(s) on the workspace.

Title

Displays the Enter Title Block Attribute dialog box, where you enter formatting
information for the Title field (#T ITLE) and click OK to place the field on the
title block.

Description

Displays the Enter Title Block Attribute dialog box, where you enter formatting
information for the Description field (#]DSCRPT) and click OK to place the
field on the title block.

Designed
By

Displays the Enter Title Block Attribute dialog box, where you enter formatting
information for the Designed By field (#DESIGNED) and click OK to place
the field on the title block.

Checked
By

Displays the Enter Title Block Attribute dialog box, where you enter formatting
information for the Checked By field (#CHECKED) and click OK to place the
field on the title block.

Approved
By

Displays the Enter Title Block Attribute dialog box, where you enter formatting
information for the Approved By field (#APPROVED) and click OK to place
the field on the title block.

Document
Number

Displays the Enter Title Block Attribute dialog box, where you enter formatting
information for the Document Number field (#DOC_N) and click OK to place
the field on the title block.

Date

Displays the Enter Title Block Attribute dialog box, where you enter formatting
information for the Date field (#DATE) and click OK to place the field on the
title block.

Current
Sheet
Number

Displays the Enter Title Block Attribute dialog box, where you enter formatting
information for the Current Sheet Number field (#SN) and click OK to place
the field on the title block.

Total Sheet
Numbers

Displays the Enter Title Block Attribute dialog box, where you enter formatting
information for the Total Sheet Numbers field (#TSN) and click OK to place
the field on the title block.

Revision

Displays the Enter Title Block Attribute dialog box, where you enter formatting
information for the Revision field (#REV) and click OK to place the field on the
title block.
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Menu Use

Format Displays the Enter Title Block Attribute dialog box, where you enter formatting
information for the Format field (#FMT) and click OK to place the field on the
title block.

Custom Displays the Enter Title Block Attribute dialog box, where you enter formatting

Field 1 information for Custom Field 1 (#CUSTOM _ 1) and click OK to place the field
on the title block.

Custom Displays the Enter Title Block Attribute dialog box, where you enter formatting

Field 2 information for Custom Field 2 (#CUSTOM _ 2) and click OK to place the field
on the title block.

Custom Displays the Enter Title Block Attribute dialog box, where you enter formatting

Field 3 information for Custom Field 3 (#CUSTOM _ 3) and click OK to place the field
on the title block.

Custom Displays the Enter Title Block Attribute dialog box, where you enter formatting

Field 4 information for Custom Field 4 (#CUSTOM _4) and click OK to place the field
on the title block.

Custom Displays the Enter Title Block Attribute dialog box, where you enter formatting

Field 5 information for Custom Field 5 (#CUSTOM _5) and click OK to place the field

on the title block.

5.3.4.5 Graphics Menu

The following selections are available under the Graphics menu:

Menu Use

Text Displays the Enter Text dialog box where you enter and format text to be
placed on the workspace. For details, see “5.3.1 Enter Text Dialog Box” on
page 5-15.

Line Draws a line on the workspace.

Multiline Draws a multiline on the workspace.

Half Places half of an ellipse on the workspace. Click once at the desired starting

Ellipse point and click again where you wish the diameter of the ellipse to end. As you

Arc move the cursor, a dotted outline of the ellipse appears. Click again to place
the outer point of the arc at the desired location.
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Menu

Use

Segment
Arc

Places an arc on the workspace. Click once to place the center point of the
arc, click again to place the outer diameter point. As you move the cursor, a
dotted outline of the arc appears. Now move the cursor and click to place the
arc’s end point.

Bezier

Places a bezier curve on the workspace. Click to place the start of the curve,
then move the cursor on the workspace. As you move the cursor, a dotted
outline of the bezier curve appears. Click to place the end point of the bezier,
then move and click the cursor twice more to form the final shape of the bezier.

Rectangle

Places a rectangle on the workspace.

Circle

Places a circle on the workspace. Click to place the center of the circle, then
move the cursor on the workspace. As you move the cursor, a dotted outline of
the circle appears. When the circle is the desired shape and size, click to place
it on the workspace.

Ellipse

Places an ellipse on the workspace. Click to place the center of the ellipse,
then move the cursor on the workspace. As you move the cursor, a dotted
outline of the ellipse appears. When the ellipse is the desired shape and size,
click to place it on the workspace.

Polygon

Places a polygon on the workspace.

Bitmap

Places a bitmap image on the workspace. Click to display a standard Windows
“Open” dialog box, where you can select the desired bitmap.

5.3.4.6 Tools Menu

The following selection is available under the Tools menu:

Menu

Use

Customize

Displays the Customize dialog box. For details, see “3.6 Customizing the
Interface” on page 3-35.
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5.3.4.7 Help Menu

The following selections are available under the Help menu:

Menu Use

Help Displays the helpfile.
Topics

About Displays a splash dialog with information about the Title Block Editor.
Title

Block
Editor

5.3.4.8 Pop-up Menus

Depending on where you right-click in the Title Block Editor, different context-sensitive
pOp-uUp Menus appear.

Right-clicking on the menu/toobar area displays a pop-up which allows you to toggle the
following toolbars on and off: Standard Toolbar; Zoom Toolbar; Draw Tools; Drawing
Toolbar. It aso alows you to display the Customize dialog box.

Right-clicking in the workspace displays a pop-up that contains: Cut; Copy; Paste; Show
Draw Grid; Draw Grid Size; Snap To Grid; Flip Horizontal; Flip Vertical; Rotate 90
Clockwise; Rotate 90 Counter CW. For details on these, see “5.3.4.2 Edit Menu” on
page 5-21. If you do not right-click on a specific item in the workspace, then itemsin the
pop-up will be greyed-out.
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5.3.5 Toolbars

The toolbars give access to the most commonly-used toolsin the Title Block Editor.

5.3.5.1 Standard Toolbar

A

O =

H +ERER o =S 2

The buttons in the Standard toolbar are described bel ow:

Button

Description

=]

New button. Opens a new untitled document in the Title Block Editor. If you
already have one open, it will close first, after prompting you to save any
changes.

%

Open button. Opens an existing document in the Title Block Editor. If you
already have one open, it will close first, after prompting you to save any
changes.

n]

Save button. Saves changes to the active document.

[

Cut button. Removes the selected element(s) from the workspace and places
them on the clipboard.

i

Copy button. Places a copy of the selected element(s) on the clipboard.

B

Copy As Picture button. Copies the title block on the workspace as a metafile.

Copy As Bitmap button. Copies the title block on the workspace as a bitmap
image.

-]

Paste button. Places a copy of the element(s) on the clipboard on the
workspace at the cursor’s location.

Multicap 9 User Guide

5-27



Schematic Capture - Advanced Functions

Button Description

K7 Undo button. Undoes the previous action.

Redo button. Redoes the previous “undo” action.

2

Print Preview button. Opens the Print Preview dialog box, which shows the title
block in the active document with the best fit to the page. There are no other
sizes available.

=

Print button. Opens the standard Windows “Print” dialog box, where you can
enter the desired printing properties and print the title block. The title block is
printed with the best fit to the page. There are no other magnifications
available for printing the title block.

iz}

About Title Block Editor button. Displays an “About” box with information about
the Title Block Editor.

3

5.3.5.2 Zoom Toolbar

zoom
@@ q

The buttons in the Zoom toolbar are described below:

Button Description

@ Zoom In button. Magnifies the elements on the workspace.

Zoom 100% button. Displays the items in the workspace at their normal
@ viewing size. This is the size that they will be displayed at in Multicap. When
the Title Block Editor first opens, the magnification is set to 100%.

Zoom Out button. Reduces the viewing size of the element(s) on the

@ workspace.
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5.3.5.3 Draw Tools Toolbar

|
RONGCOZTE DN A BRE-

The buttons in the Draw Tools toolbar are described below:

Button

Description

=

Select button. Use to select element(s) on the workspace by clicking and
dragging the mouse.

o

Rectangle button. Places a rectangle on the workspace.

z

Line button. Places a line on the workspace.

(0]

Circle button. Places a circle on the workspace. Click to place the center of the
circle, then move the cursor on the workspace. As you move the cursor, a
dotted outline of the circle appears. When the circle is the desired shape and
size, click to place it on the workspace.

[}

Ellipse button. Places an ellipse on the workspace. Click to place the center of
the ellipse, then move the cursor on the workspace. As you move the cursor, a
dotted outline of the ellipse appears. When the ellipse is the desired shape and
size, click to place it on the workspace.

N

Multiline button. Places a multiline on the workspace.

2]

Polygon button. Places a polygon on the workspace.

v

Half Ellipse Arc button. Places a half ellipse arc on the workspace.

Bl

Segment Arc button. Places an arc on the workspace. Click once to place the
center point of the arc, click again to place the out diameter point. As you
move the cursor, a dotted outline of the arc appears. Now move the cursor and
click to place the arc’s end point.

“

Bezier button. Places a bezier curve on the workspace.
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Button Description

Text button. Displays the Enter Text dialog box, where you enter and format
A text to be placed on the workspace. For details, see “5.3.1 Enter Text Dialog
Box” on page 5-15.

Bitmap button. Places a bitmap image on the workspace. Click to display a
E_:S standard Windows “Open” dialog box, where you can select the desired
bitmap.

Text Field button. Select to enter formatting information for a specific field.
&?‘ b Displays a drop-down list with these choices: Title; Description; Designed By;
Checked By; Approved By; Document Number; Date; Current Sheet Number;
Total Sheet Numbers; Revision; Format; Custom Field 1; Custom Field 2;
Custom Field 3; Custom Field 4; Custom Field 5. When a choice is made, the
Enter Title Block Attribute dialog box displays. For details, see “5.3.2 Placing
Fields” on page 5-16.

5.3.5.4 Drawing Toolbar

g
oo

Drawing
Bl T | F WM T D% N S|y

The buttons on the Drawing toolbar are described below:

Button Description

Align Left button. Moves selected objects horizontally so that their left sides
[ line up with the left side of the left-most object. At least two objects must be
selected to enable this button.

= Align Right button. Moves selected objects horizontally so that their right sides
—ml line up with the right side of the right-most object. At least two objects must be
selected to enable this button.

— Align Top button. Moves selected objects vertically so that their top sides line
fE up with the top side of the top-most object. At least two objects must be
selected to enable this button.

1+ Align Bottom button. Moves the selected objects vertically so that their bottom
o0 sides line up with the bottom side of the bottom-most object. At least two
objects must be selected to enable this button.
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Button Description
Snap To Grid button. Snaps the selected element(s) to the Draw Grid that is
12_+ found within the title block’'s boundary box.

Distribute Horizontal button. Evenly spaces the selected objects horizontally.
At least three objects must be selected to enable this button.

k4

Distribute Vertical button. Evenly spaces the selected objects vertically. At
least three objects must be selected to enable this button.

3L

Bring To Front button. Brings selected element(s) to the foreground on the
workspace. Other element(s) appear behind them.

Send To Back button. Sends selected element(s) to the background on the
workspace. Other elements appear in front of them.

@ |

Rotate 90 Counter CW button. Rotates the selected element(s) 90 degrees

+, .
des counter-clockwise.

Rotate 90 Clockwise button. Rotates the selected element(s) 90 degrees
Tk clockwise.

Flip Horizontal button. Flips the selected element(s) horizontally on the
workspace.

E3

n

Flip Vertical button. Flips the selected element(s) vertically on the workspace.

Ungroup button. Returns an element that was made using the Group
command back to its individual elements.

i)

[l

Group button. Places selected elements in one group.

Resize Boundary Box button. Places a cursor at the lower-right side of the
boundary box. Drag it to the desired location to resize the boundary box. You
cannot make the boundary box smaller than the elements that it contains or
smaller than is required for the pins that are attached to it.

b2l
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5.4

5-32

Electrical Rules Checking

Electrical Rules Checking creates and displays a report detailing connection errors (such as an
output pin connected to a power pin) and unconnected pins.

Once you have wired your circuit, you can check the connections for correctness based on the
rules set up in the Electrical Rules Check dialog box.

Depending on your circuit, you may wish to have warningsissued if some types of
connections are present, error messages for other connection types, and no warnings or errors
for other connections. You control the type of connections that are reported when Electrical
Rules Checking is done by setting up the rulesin the grid found in the ERC Rules tab of the
Electrical Rules Check dialog box.

ERC may be run over an entire design, or only across certain areas of adesign. When an ERC
isrun, any anomalies are reported into aresults pane at the bottom of the screen and the circuit
is annotated with circular error markers. Clicking on an error will center and zoom on the
error location.

To run the electrical rules check:
1. Select Toolsg/Electrical Rules Check to display the Electrical Rules Check dialog box.

2. Set up the reporting options as described in “5.4.1 ERC Options Tab” on page 5-35 and
“5.4.2 ERC Rules Tab” on page 5-37.

3. Set up therules as described in “5.4.2 ERC Rules Tab” on page 5-37.

4. Click OK. Theresults display in the format selected in the Output box in the ERC Options
tab.

In the following examples, a power pin has been connected to an output pin, which was
defined as an error in the ERC Rulestab. All others pins have been left unconnected.

Note You can select whether or not to include specific pinsin a component in the ERC.
Refer to “5.4.3 Component’s Pins Tab” on page 5-39 for details.

Electronics Workbench



Electrical Rules Checking

Result Pane

If you select Result Pane to display your output, errors and warnings are detailed in the Results
tab of the Spreadsheet View as shown below.

. Lo x|
Double-.cllck.on individual errors 21 [Erc (#1jcircuiel ) 2004-11-12 16:19:27
or warnings in the Results tab to Error: Connecting 'Power' to 'Out’; UL pin 7, Circuitl] to [U1 pin &, Circuit1]
H : Warning: Unconnected pin found; [U1 pin 3, Circuitl]
zoom in on the workspace with Warning: Unconnected pin found; [U1 pin 2, Circuitl]
the error or warning centered. Warning: Unconnected pin found; [U1 pin 4, Circuitl]
Warning: Unconnected pin found; [U1 pin 5, Circuitl]
Warning: Unconnected pin found; [U1 pin 1, Circuitl]
ERC {#1/Circuitl:) completed; 1 error{s), 5 warning(s); Time: 0:00,00
d)_ Fesults I Mets I Eomponentsl FCB Layersl

Double-click on the same error or warnin
to zoom to the other pin associated with the
error or warning. (Does not apply to
unconnected pins).

"@-\
ERC Marker — Red circle

indicates an error or warning.

File

If you select File in the Output box, the results of the ERC are saved in the filepath and name
that you enter in the File field.

L=
File Edit Format View Help

[Electrical Rules Check 2004-11-12 16:23:48 d
Error: Connecting 'Powyer' to 'Out'; [Ul pin 7. Circuitl] to [Ul pin &, Circuitl]

Uarning: Unconnected pin found. [Ul pin 3, Circuitl]
Varning: Uncomnected pin found, [Ul pin 2, Circuitl]
Uarning: Unconnected pin found. [U1 pin 4., Circuitl]
Varning: Uncomaected pin found, [U1l pin 5, Circuitl]
Uarning: Uncornected pin found. [U1 pin 1, Circuitl]

No. of Errors: 1
Ho. of Varnings: §
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List View

If you select List View, areport displays as shown below:

Total number of
pins that were
checked.

Total warnings
issued.

Total error
messages
issued.

Details of errors
and warnings
appear in this
area.

Il
FEEY:
F'ms checked:

T 1 warrings

/ Total erors |1—
Fistpin | Firstpage | Secondpin | Second pags E o/ aming
1 07 pin 1 Circuit] ‘Waning Unconnected pin found
12 |utpin2 Circuitl ‘wWaming Unconnected pin found
13 |utpina Circuitl ‘wWaming Unconnected pin found
14 |UTpind Circuitl ‘wWaming Unconnected pin found
|5 |utpins Circuitl ‘wWaming Unconnected pin found
6 |u1pin7 Circuit] U1 pin B Circuit] Error. Connecting Power ta Out

Use the buttons detailed below as required.

Save toate)_(tfile 7E % @ ﬁ -

Send to a printer

Print preview

To MS Excel App.

¢ Savetoa Text File— click to save the datain the dialog box to atext file. A standard
Windows save dialog box appears. Choose the desired filepath and click Save.
¢ SendtoaPrinter — click to display a standard Windows print dialog box. Choose the

desired

print options and click OK.

e Print Preview — click to display a Print Preview dialog box.
e ToMSExcel App — click to open a Microsoft® Excel spreadsheet with the data from
the dialog box displayed. (You must have Excel installed to use this function).
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5.4.1 ERC Options Tab
This section describes how to set up Electrical Rule Check (ERC) options. To run an ERC, see
“5.4 Electrical Rules Checking” on page 5-32.

» To set up the ERC options:

m 1. Select Tools/Electrical Rules Check to display the Electrical Rules Check dialog box and
click on the ERC Options tab.

Electrical Rules Check x|
ERC Options | ERC Rules |
~Scap - Report Also
' Curent Page ™ Unconnected Pins
" Whole Design I™ Excluded Pins
~Flow Thiough - ERC Marker
I~ Offpage Connectors ¥ Clear ERC Markers
I™ Hierarchical Block Pins ¥ Creale ERC Markers
I~ Bus Difpage Connectors —
I™ Bus Hisrarchical Block Pins
I~ Check Touched Pages
- Dutput
% ResutPans [~ Clear Pans
s I Browse
© List View
T e T

2. Inthe Scope box, select one of:

Current Page— to run the ERC on the page displayed and selected on your workspace.
Whole Design — to run the ERC on all subcircuits, hierarchical blocks and multi-pages
associated with the current design.

3. Inthe Flow Through box, select as many of the following as desired:

Offpage Connectors — checks connections between pins connected through offpage
connectors. Does not check any other pins on the associated multi-page unless

Check Touched Pagesis also selected.

Hierarchical Block Pins— checks connections between pins connected through HB/SC
(hierarchical block or subcircuit) connectors. Does not check any other pins on the
associated hierarchical block or subcircuit unless Check Touched Pagesis also selected.
Bus Offpage Connector s — checks connections between pins connected to buses
through bus offpage connectors. Does not check any other pins on the associated
multi-page unless Check Touched Pages is also selected.

Bus Hierarchical Block Pins — checks connections between pins connected to buses
through Bus HB/SC (hierarchical block or subcircuit) connectors. Does not check any
other pins on the associated hierarchical block of subcircuit unless Check Touched
Pagesis also selected.
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» Check Touched Pages — is active when one or more of the above are selected. When
selected, ERC will check all connections on the associated multi-page, hierarchical
block or subcircuit.

4. IntheReport Also box, select the following as desired:

* Unconnected Pins— checks for pins that are not connected to anything.

* Excluded Pins— checks pins that have been excluded from ERC in the Pinstab of the
component’s properties dialog box. See “5.4.3 Component’s Pins Tab” on page 5-39.

5. Inthe ERC Marker box, select the following as desired:

* Clear ERC Markers— clears existing ERC markers (red circles indicating errors and
warnings) from the workspace when you run the ERC. To clear ERC markers without
running an ERC, see“5.4.1.1 Clearing ERC Markers’ on page 5-36.

e Create ERC Markers— placesred circlesindicating errors and warnings on the
workspace.

6. Inthe Output box, select one of:

* Result Pane — displays ERC results in the Results tab of the Spreadsheet View. If you
select Clear Pane, any previous ERC resultswill be cleared from the Resultstab when a
new ERC isrun. Refer to “ Result Pane” on page 5-33 for an example.

* File— theresults are saved in the filepath and name that you enter in the File field.
Refer to “ File” on page 5-33 for an example.

» List View — theresults display in areport format as shownin“ List View” on
page 5-34.

5.4.1.1 Clearing ERC Markers

» To clear ERC markers without running a new Electrical Rules Check:
1. Select Tools/Clear ERC Markersto display the ERC Marker Deletion Scope dialog box.
2. Select oneof:

* Current Page — to clear the ERC markers from the currently selected page.
* Whole Design — to clear the ERC markers from all pages associated with the design.
3. Click OK to delete the selected markers.
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5.4.2 ERC Rules Tab

This section describes how to set up the electrical rules used when running an Electrical Rules
Check. To run an ERC, see 5.4 Electrical Rules Checking” on page 5-32.

» To set up the electrical rules:

Iv% 1. Select Tools/Electrical Rules Check to display the Electrical Rules Check dialog box.
2. Click onthe ERC Rules tab.

x|

ERC Options  ERC Fules |

r— Definition Legend

(5 : ok

[ ] whaming
[ : Error

[ - waming*
[ : Emor

Lancel Lpply Help

Multicap 9 User Guide 5-37



Schematic Capture - Advanced Functions

5-38

3. Set the desired warning or error levels by clicking on the button that appears at the
intersection of the desired pin typesin the grid found in the Definition box. Click until the
desired color, based on the L egend appears. For clarity, some examples are shown below.

—

ERC symbol.
See chart below.

A

Example 1 - This
button indicates
“OK” for
connection of Pas
(passive) to In
(input) pin.

— Definition — Legend
(In_OutOe Oc Bi Tri PasPwrNC) Ok
“o m ([
Pur | 0| B | | I ) )
L | |
Ti| O 0|08 8
fOEE =0
0=\ OB B O
0=\ O W 8
Olut g!
v d

Example 2 - This button indicates an error Warning and error levels.
for connection of Oc (open collector) to Oe  See “ Level” on page 5-39

(open emitter) pin. for explanation.

Note Thetable below detailsthe pin types available on the various componentsin Multicap.

Pin Type Pin Type from Multicap Component Editor ERC Symbol

INPUT Input, 74LS Input, 74S Input, 74 STD Input, CMOS Input, In
Schmitt Trigger, ECL Input.

OUTPUT Output, Active Driver, 74LS Active Driver, 74S Active Driver, Out
74STD Active Driver, CMOS Active Driver.

OPEN_COLLECTOR | Open Collector, 74S Open Collector, 74STD Open Collector, Oc
CMOS Open Collector, 74LS Open Collector.

OPEN_EMITTER ECL Output. Oe

BI_DIRECTIONAL Bi-directional, 74LS Bi-directional, 74S Bi-directional, 74STD | Bi
Bi-directional, CMOS Bi-directional.

3-STATE 3-state, 74LS 3-state, 74S 3-state, 74STD 3-state, Tri

Bi-directional-3st, CMOS 3-State.
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Pin Type Pin Type from Multicap Component Editor ERC Symbol
PASSIVE Passive Pas
POWER Power, Vcc, Vdd, Vee, Vpp Pwr
GND Gnd, Vss Pwr
NC NC (no connection) NC

The following explains the warning and error levels available.

Level

Description

Ok

Green button. No message is displayed after an Electrical Rules Check.

Warning

Yellow button. A warning message is displayed after an Electrical Rules

Check.

Error

Red button. An error message is displayed after an Electrical Rules Check.

Warning*

Blue button. A warning message is displayed after an Electrical Rules Check,

only if no other pin type is present.

Error*

Purple button. An error message is displayed after an Electrical Rules Check,

only if no other pin type is present.

5.4.3 Component’s Pins Tab

Before running an Electrical Rules Check (see“5.4 Electrical Rules Checking” on page 5-32),
you can set which pins to exclude or include for specific components.
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» To set up which pinsin a component to include or exclude from an ERC:

1. Double-click on the desired component to display its properties dialog box and click on
the Pinstab.

x
Label I Displayl Yalus  Pins |Variant|

-
Fin:

Mame | Type | Met | ERCStatus |MC |
IN+ INFUT INCLUDE  Na
IN- INFUT INCLUDE  Ma
W PR INCLUDE  Ma

WS+ PR 1 INCLUDE Mo
out OUTPUT 1 INCLUDE Mo
BALZ2 INPUT INCLUDE Mo
BAL1 INPUT INCLUDE Mo

Heplacel QK I Eancell Info | Help |

2. Inthe ERC Status column, select either Include or Exclude for each of the component’s
pins.

3. Click OK to close the dialog box.
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Chapter 6
Working with Larger Designs

r%‘ Some of the features described in this chapter may not be available in your edition of
=] Multicap 9. Such features have an icon in the column next to their description. Refer to the
release notes for alist of the featuresin your edition.

The following are described in this chapter.

Subject Page No.
Flat Multi-sheet Design 6-2
Delete Multi-page Dialog Box 6-3
Hierarchical Design 6-3
Nested Circuits 6-4
Component Numbering in Nested Circuits 6-4
Net Numbering in Nested Circuits 6-5
Global Nets 6-6
Adding a Hierarchical Block 6-7
Adding a Subcircuit 6-9
Viewing Parent Sheet 6-11
Renaming Component Instances 6-11
Reference Designator Prefix Setup Dialog 6-13
Buses 6-16
Placing a Bus 6-18
Bus Properties 6-21
Merging Buses 6-24
Wiring to a Bus 6-25
Bus Vector Connect 6-27
Variants 6-34
Setting Up Variants 6-34
Placing Parts in Variants 6-37
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Subject Page No.

Project Management and Version Control 6-47
Setting up Projects 6-48
Working with Projects 6-49
Working with Files Contained in Projects 6-50
Version Control 6-51

6.1 Flat Multi-sheet Design

In many instances circuit designs are too large to fit all components on a single sheet or for
logical reasonsit’s easier to think of acircuit designif it is divided. In this case, you can use
Multicap’'s Flat Multi-sheet Design feature. This allows you to place off-page connectors
between different sections of your circuit.

» To add another sheet to acircuit:
1. Select Place/Multi-Page. The Page Name dialog box displays.

2. Enter the desired name and click OK. A blank circuit appears with the name that you
entered above.

3. Place components and wire the circuit as desired.

4. Select Place/Connector SOff Page Connector. A “ghost” image of an off-page connector
displays attached to your mouse pointer.

5. Dragthe“ghost” imageto the desired location and click to place the connector. Repeat for
any other required off-page connectors.

6. Wire the off-page connectors into the circuit.
7. Savethefileand return to the main circuit window.

8. Select Place/Connector §Off Page Connector. A “ghost” image of an off-page connector
displays attached to your mouse pointer.

9. Dragthe“ghost” imageto the desired location and click to place the connector. Repeat for
any other required off-page connectors.

10.Wire the off-page connectors into the main circuit.

Caution To achieve a connection between a point in the main circuit
and a point in another page, the name of the off-page
connector in the main circuit must be the same asin the other
page. For example, “OffPagel” in the main circuit, will be
connected to “ Off Pagel” in the other (flat) page.

Note Seealso“6.4.1.2 Connecting Busesto HB/SCs’ on page 6-19.
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6.1.1 Delete Multi-page Dialog Box

» To delete a page from a multi-page circuit file.

1. Select Edit/Delete Multi-Page.
x|

Select page to remove:

Circuit1#1
Circuit] #2

Cancel

2. Highlight the page that you wish to delete and click OK.

Hierarchical Design

Hierarchical blocks and subcircuits are used to organize functionally related parts of adesign
into manageable pieces. Multicap’s hierarchical functionality allows you to build a hierarchy
of inter-connected circuits, increasing the reusability of your circuit designs and ensuring
consistency across a group of designers. For example, you might build alibrary of commonly
used circuits, stored in a central location. Those circuits could in turn be contained in other,
more complex circuits, which could be used to create yet another level of circuit design. Since
the interconnected circuits are linked together, and updated automatically, you can ensure that
refinements made to one circuit are carried out in all related circuits aswell. Thisletsyou, for
example, divide acomplex project into smaller, interconnected circuits for completion by
individual team members.

Hierarchical blocks and subcircuits are similar except that subcircuits are saved with the
original circuit and hierarchical blocks are individual circuit filesthat are referenced from a
main file. The connection method is the same for both using the HB/SC Connector.
Sub-circuits are easier to manage, as they cannot accidentally become separated from the
circuit that references them. Hierarchical blocks are useful when re-using nested circuits
across multiple designs, or for dividing the work when multiple designers are working on the
same design.

When using hierarchical blocks, the “block” remains a separate schematic file which can be
edited. The connection between a block and the circuit in which it is placed is an active link
— if you place the contents of circuit A asablock of circuit B, you can open circuit A
separately, make any changes necessary, and those changes are reflected in circuit B the next
time you open it and in any other circuits that use circuit A.
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6.2.1 Nested Circuits

When acircuit fileis opened or created in Multicap, by definition it is the top-level circuit of
the current design. All circuits may reference other, embedded (subcircuit) or linked-to
(hierarchical block) nested circuits, which act as building blocks to control circuit complexity.
In addition, any circuit (nested or otherwise), may comprise multiple pages for ease of
understanding and printing. The Hierarchy tab in the Design Toolbox displays a graphical view
of the open designs.

Sopen design - ———
-] Circuit 1 =

topdevellenend -

= B Circul 14— S| P 1 SRR SR
R sublxty N T R ::'n'n':":":
/@s”h[m o e g | B
e s S

sub-circuit L;',::: o emm |/ g e
instances of use =N SRR PN Lol

X2

DU

Hisrarchy 4] 1 L KV
|| et | B crcuit1 * | By sublty = [ subsz) *

If the same nested circuit is used more than once in adesign, it will appear more than oncein
the hierarchy view, and will have more than one tab in the main workspace. Each appearance
isan instance of use of that nested circuit. Useinstances are identified by a path formed by the
names of the references used to reach them. In the simple example above, there are two ways
to reach "sub": one viathe reference X1 in Circuitl and one viathe reference X 2.

With one notable exception (RefDes assignment), edits made to one instance of use are
reflected in all others (because it is actually the same circuit that is being modified).

6.2.2 Component Numbering in Nested Circuits

6-4

Every part in adesign has a unique reference designator (RefDes), such as R5, U2, and so on.
A RefDesis assigned by default when a component is placed by taking asingle letter typical
of the type of part being placed (R for resistors, C for capacitors, and so on) followed by the
next highest available number. You may edit these to be anything you like, solong asthey are
unique across a design. In the case of multi-section parts, the RefDes will also include the
section identifier.
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The assignment of RefDes to part is stored with the top-level circuit, and not with any of the
nested circuits. Thisis because the same nested circuit may appear more than oncein a
design. Were the RefDes to be associated with a nested circuit, duplicate RefDes would
appear in this situation. To combat this, it isthe top-level circuit that associates a RefDeswith
each part'sinstance of use. Thus, a hierarchical block opened viatop-level circuit 1 will have
al the same components as are in the same hierarchical block opened viatop-level circuit 2,
however they will have different RefDes.

Sl | [ circat JRT=T] i subOUDT=1] i sub (R T= EY
DS WE B e L

:@Circuitl
EE creaiet N e

[ subix1) DIITIIIIIIII I e g
I8 sub2) R I oy |xe

N 112

v

s 4 ] T T T e
RESSUN ML By circuts * | B subxn) * B sub(ez)*

In the above example, we see Circuitl referencing the same sub-circuit, sub, twice. The
components, their placement, the wiring, and the net names in the sub-circuit are identical in
the two instances (because they are, after al, the same sub-circuit: sub). However, the RefDes
of their components are different, as the association of RefDes to component instanceis
stored with and managed by the containing design, Circuitl.

6.2.3 Net Numbering in Nested Circuits

Net names are unique across all the pages of amulti-page circuit. However, net names may be
repeated in nested circuits. This does not cause any ambiguity, however, asthe "real" names
of netsin nested circuits are formed by pre-pending a dot-separated path of referencesto
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reach the circuit instance. In the diagram below, "X1.101" is the full name of net number 101
in the sub-circuit referenced by the RefDes "X 1' from the top-level circuit.

Spreadsheet Yiew #
af e S|
I Sheet I Color I Trace
1 Circuit1 Default
2 Circuit1 Default
3 Circuit1 Default
XA001 | sub(x1) Cefault
X002 sub(X1) Cefault
X201 subixZ) Cefault
X202 sub(xZ) Cefault
| I |

Fesultz:  pNets IEomponents FLCE Layersl

6.2.4 Global Nets

Certain pre-defined named nets are considered global across an entire design. That isto say,
anytime anet at any level in the hierarchy or on any page is re-named to one of these reserved
nets, it joins this net. These reserved netsare 0, GND, VCC, VDD, VEE, and VSS. Net 0
corresponds to analog ground. GND isadigital ground (asit is common for the purposes of
PCB layout to wish to isolate these two ground nets).

Components like VCC, VDD, etc. that use the "T" symbol; or the GND component that uses
the triangle symbol; can be renamed as desired. When awireis attached to such a component,
the netname is automatically changed to the name of the component. For example, in the
diagram below, VCC was placed and then renamed to "power" by double-clicking on the
component and changing the RefDes to "power". The nethame automatically changed to
"power" to match the new component RefDes.

power o
el ¢ : r >
i FEREEPPSHEE
Net I Sheet I Color I Trace
X202 sub(xZ) Cefault
X201 subixZ) Cefault
R X002 sub(X1) Cefault
P T All instances of VCC are *TIGT | 2abt<) botouit
shown here. ——— R Cireuitd; sub(<1); sub(¥2)  Default
2 Circuit1 Cefault
1 Circuit1 Cefault
KN i
b Fesultz:  pNets I Eomponentsl FLCE Layersl

Nets created this way become accessible across pages in a multi-page circuit, without the use
of Off-Page Connectors. If the symbol is placed into a nested circuit (SC or HB), the attached
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net is renamed to be atop-level net, and joins any other nets at the top-level with the same
name. For example, having a net named "power"” in a sub-circuit referenced by X1 from the
top-level circuit would normally re-write the name of the net to "X 1.power”. This makes this
net unique to any other net named "power" at the top-level or in any other nested circuit in the
design (even other use instances of the same sub-circuit). However, placing a"T" component
re-named to be "power" and then attaching awire to it would result in the net being simply
called "power". This creates a virtua wiring situation between all such nets named "power".
Hence, this is a mechanism by which nets may be declared to be of the top-most net
namespace, even when buried deeply into nested circuits.

6.2.5 Adding a Hierarchical Block

» To place anew hierarchical block:
1. Select Place/New Hierarchical Block.

Hierarchical Block Properties =

File Mame of Hierarchical Block:

I Browse |
Mumber of input ping: ID
Mumber of output pins: ID

()8 I Cancel |

2. Enter afilename.
Or

3. Click on Browse, navigate to the folder where you would like to save the hierarchical
block and click Save. You are returned to the Hierarchical Block Properties dialog box.

4. Enter the number of pinsdesired and click OK. A “ghost” image of the new hierarchical
block appears. Click where you want the hierarchical block to appear.

5. Double-click on the new hierarchical block and select Edit HB/SC from the
Hierarchical Block/Subcircuit dialog box that displays. A circuit window that contains only
the entered pins displays.

6. Place and wire components as desired in the new hierarchical block.
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7. Wirethe hierarchical block into the circuit as in the example below.

Voo

X1

L

<

1

PowerSupply

Ha

3

74L500D

R2

& 1z200hm

10kohm

r
100chm

3 LED2

o
2N2222A4

oz
2N22224
A N——
5

c1

== =30nF

I

8. Savethecircuit.

Note If you move or re-name a hierarchical block relative to the main circuit, Multicap will
not be ableto find it. A dialog box displays asking you to provide the new location for
the hierarchical block.

6.2.5.1 Placing a HB from an Existing File

» To place ahierarchical block from an existing file:

1. Select Place/Hierarchical Block from File, navigate to the desired file and click Open. The
circuit is placed on the workspace.

2. You may need to add HB/SC connectors to the HB if they are not already present.
To do this, double-click on the placed HB’s symbol and select Edit HB/SC.
Select Place/Connector HB/SC Connector, and place and wire the connector as desired.

When you return to the main circuit, the symbol for the HB will include pinsfor the
number of connectors that you added.
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Note If you have aready placed instances of the hierarchical block, the following dialog

displays:
Select a refdes numbering template instance il
Ore or more instances of thig Hierachical Block have been placed already, ok
please select which one to use as a template for the component references

designator numbering

Select which hierarchical

block you wish to use to LUse the template stared in the Hierachical Block file.
assign groupin Hierachical Block Instance Path

. 9 g p 9 *Clrcuit]:»1

information in the new “Circuit %2

hierarchical block and click
OK.

6.2.5.2 Replacing Components with an HB

» To replace a section of a schematic with a hierarchical block (HB):
1. Intheworkspace, select the desired components and nets.

2. Select Place/Replace by Hierarchical Block. The Hierarchical Block Properties dialog box
appears. Enter the desired filename and click OK.

3. Thesdlectionisreplaced by aHB symbol that is correctly wired into the circuit.

6.2.6 Adding a Subcircuit

» To place anew subcircuit:
1. Select Place/New Subcircuit. The Subcircuit Name dialog box appears.

Subcircuit Name =

|
ak, I Cancel | Help |

2. Enter the name you wish to use for the subcircuit, for example, “PowerSupply” and click
OK. Your cursor changesto a*“ghost” image of the subcircuit indicating that the subcircuit
isready to be placed.

3. Click on thelocation in the circuit where you want the subcircuit placed (you can move it
later, if necessary).
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The subcircuit appearsin the desired location on the circuit window as an icon with the
subcircuit nameinsideit.

4. Double-click on the new subcircuit and select Edit HB/SC from the
Hierarchical Block/Subcircuit dialog box that displays. An empty circuit window appears.

5. Place and wire components as desired in the new hierarchical block.

6. Select Place/Connector HB/SC Connector, and place and wire the connector as desired.
Repeat for any other required HB/SC Connectors.

When you return to the main circuit, the symbol for the subcircuit will include pinsfor the
number of connectors that you added.

7. Wirethe subcircuit into the circuit as in the example below.

vCC

5V
X1
d R3 R1
— ™ 10kehm 100chm
<7 3 LED2
PowerSupply %,
¥
o
2NZ2224
LILF:3 |/
o2 B
3 R2 2Nz2ZZA 1
) : Jo 5 _WWvT == 330nF
4 120chm
74L5000 o
Jf ’

» To place another instance of the same subcircuit:
1. Select the desired subcircuit in the workspace and select Edit/Copy.
2. Select Edit/Paste to place a copy of the subcircuit on the workspace.
Note The copy should be pasted in the same file as the original subcircuit.
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6.2.6.1 Replacing Components with a SC

» To replace a section of a schematic with a SC:
1. Intheworkspace, select the desired components and nets.
2. Select Place/Replace by Subcircuit. The Subcircuit Name dialog box appears.

3. Enter the name you wish to use for the subcircuit and click OK. The selection is replaced
by a SC symboal that is correctly wired into the circuit.

6.2.7 Viewing Parent Sheet

When you are viewing a subcircuit or hierarchical block you can quickly move to its parent
sheet by using the procedure that follows. Thisis particularly useful when you have many
circuits open at once.

ﬂ » To view an active subcircuit or hierarchical block’s parent, select View/Parent Shest.

Note Thiscommand will move you to the next circuit upwards in the hierarchy. If you have
multiple nested circuits and are viewing , for example, a subcircuit within a subcircuit,
you will not move to the top of the hierarchy.

6.3 Renaming Component Instances

The Rename Component Reference Designators dialog box is used to rename/renumber
componentsto, for example, eliminate gaps in numbering. This should be done just before the
circuit is exported to PCB layout.

x
RefDes Path | RefDes | Section | Locked ] oK |
Vi i Na
uin ut ] No Cancel
V2 vz Na
Uia Ui A Na
K31 R Na
X3U1B ut B Ho _ Benumber |
R31C U c Na
®1X1 X1 Ho _ s |
R1X5 x5 No Giate Optimizsr

Urlock Al
Apply
4 | o Help

The columns in the dialog box contain the following information:

* RefDes Path — the path for the component. If the component is located on the main sheet
(that is, not in asubcircuit, hierarchical block, or multi-page, the path will only contain the
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6-12

component’s reference designator (RefDes), asin the example “V1”. If the component is
not on the main sheet, the sheet on which it islocated also shows, asin the example
“X3.R1". Thisindicates that R1 isfound on the subcircuit referenced by X3.

¢ RefDes— The reference designator of the component asit appears on the workspace.

e Section — The section of a multi-section component.

e Locked — “Yes’ indicates that the component will not be changed by either a Renumber
or an Optimize command.

» To renumber the componentsin acircuit:

1. Select Tools’Rename/Renumber Components.

Resistors in

subcircuit X1 \

Resistors in
subcircuit X2

Rename Component Reference Designators ﬂ
RefDes Path | RefDes | Locked ()8 I
R1 R1 Mo
41 41 No Cancel |
1 1 Mo
®1.R2 Rz Mo
®1.R3 R3 Mo E b

e R11 No _ Berumber_|
#2.R9 R3 Mo Setup |

Gate Optimizer |

Unlock Al |

Apply |

Help |

2. Click Renumber.

3. Click OK to close the dialog box and accept the changes.

RefDes Path | RefDes |
R1 R1
W1 W1
C1 C1
#1LRZ2 R2
#1.R3 R3
H2RM R4
#2RY RS

RefDes’s in X2 have change to follow

sequence (R1 through R5)

» To optimize the circuit so that multi-section components are used as efficiently as possible:

1. Select Tools’Rename/Renumber Components.

2. Click Optimize Gates.
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6.3.1 Reference Designator Prefix Setup Dialog

This section uses the example of two instances of the same subcircuit. Please note that the
Reference Designator Prefix Setup dialog box can be used to assign a unique numbering system

for each subcircuit, hierarchical block or multi-page. Thisis very helpful when trying to
identify componentsin adesign.

bl
120% X1 X2
R 1
C?)BD Hz 10k ==1.0uF R
0Degy Subl p—
I01 I01
Note: X1 and X2 are
R2 R3 R11 R i
1.0k0 1.0K0 T Dk A instances of the same
subcircuit.
102 102
X1 X2
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» To set up renaming parameters:
1. Click Setup from the Rename Component Reference Designators dialog box. The following

dialog box appears:
=[] Parallel
E-+a 1) Parallsl (0]
a,, 5ub1(<2] (0) ﬂl
wff5] Sub1p11(0)
Apply
Help

™ Use RefDes Prefix Frefis: [ffset

2. Select the item for which you wish to set up humbering parameters and enable
Use RefDes Prefix.

Reference Designator Prefix Setup.

B Parallel [ o |
- +m B Parslel (0]
.,, Sub1p42) [0) s |
- [d8] Sublpen @)
[

IV [iseFefDes Prefis  Prefic | Offset IEI

3. If desired, enter aprefix for the componentsin the selection in the Prefix field, for example
“Betd’.
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4. Enter the starting number for each RefDes in the selection in the Offset field, for example

« ”
100".
=[] Porsllel k|
E-+a 1) Parallsl (0]
a,, 5ub1(<2] (0) ﬂl
o 42 50141 [Biskal)
Apply
Help

¥ Use RefDes Prefix

Prefie: |Beta Offset: (100

5. Click OK to return to the Rename Component Reference Designator s dialog box.

6. Click Renumber. The RefDes's are renumbered to reflect the changes to the setup that you
made in the Reference Designator Prefix Setup dialog box.

Prefix of “Beta” has been
added to each component

Rename Component Reference Designators

in the instance of the \ R1 A1
subcircuit. 4

Component numbering
sequence for components
in the instance of the
subcircuit begins at “100”.

Multicap 9 User Guide

RefDes Path | RefDes | Section | Locked |
Mo
1 Mo
\ 5] Mo
%\ BETAR100 Mo
=1.R3 BETAR101 Mo
=2R11 R2 Mo
=2R9 R3 Mo

x|
oK |
[

Cancel

BRenumber |

G ate Optimizer

Unlock &1 |
Apply |

Help |
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6.4

6-16

7. Click OK to accept the changes.

101 Prefix of “Beta” has been
added to each component
in the instance of the
subcircuit.

BETARI00

$BETAR1 M

Component numbering
sequence for components
in the instance of the
subcircuit begins at “100".

Buses

In order to simplify wiring, buses may be used to carry multiple nets. Buses may be used
within a page, across pages, and down into nested circuits (subcircuits and hierarchical
blocks).

Buses operate in two modes. In net mode, abus is simply a collection of nets. Eachtime a
wireis connected to a bus via a bus entry, you are given the choice of connecting that new
wire to an existing net already in the bus, or of adding that net to the bus.

In busline mode, you may pre-define the number and names of buslines that are contained in
that bus. When connecting awire to the bus via a bus entry, you are prompted to specify
which of the existing buslines the new wire should attach to. All wires attached to the same
busline are merged into the same net.

Note The buswiring modeis set in the Wiring tab of the Sheet Properties dialog box. See
“3.4.2.3 Sheet Properties - Wiring Tab” on page 3-27.
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DATA

Net Mode

DRTR Busline Mode

Net mode is amore traditional way of using buses in schematic capture programs. Busline
mode allows for a more modern, declaration-before-use, approach to designing buses that
minimizes entry errors. Although you can switch between the two modes, you are encouraged
to use either one style or the other for any given circuit (switching from busline mode to net
mode loses information).

Buses exist in multiple bus segments. All bus segments with the same name are parts of the
same bus. They need not all be connected physically. To connect a bus to other pages of the
same circuit, a bus offpage connector is used. These work analogously to regular offpage
connectorsin that they allow abus to be continued onto a second or third page.

BUS1 BUS1

K[ — )7 | 1 — H

/

Vv

Bus Offpage Connectors

A nested circuit can use a Bus HB/SC Connector to specify that one of the pins of the

hierarchical block or subcircuit should be abus pin. When using the nested circuit, attaching a
bus to such abus pin brings up adialog box asking you to map the buslines (or nets) of the bus
on the parent circuit to those in the nested circuit. This mapping is necessary as each instance
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of anested circuit may in general be connected to a different bus. If the bus in the parent
circuit is empty, no dialog will be presented and the bus will be wired in the natural manner.

=10l x| ol
vee = pata vee <
DATA J sV

Data Bus

sub - VGND_ILI
ol A2 | K H

Bus HB/SC Connector

To facilitate usage of buses, a powerful bus vector connect facility is provided that allows for
multiple pins of achip to be connected to abusin a single operation. This dialog allows you
to select pins from multi-pin components to connect to the buslines.

6.4.1 Placing a Bus

» Toplaceabusinyour circuit:
ﬂ 1. Select Place/Bus.
2. Click on thefirst point for the bus.
3. Click on the next point for the bus.
4

. Continue to click on points until the bus is complete. Buses can be placed horizontally,
vertically, and at 45 degrees.

5. Double-click to mark the ending point of the bus.

BUS1
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6.4.1.1 Placing a bus across Multi-pages

» To place the same bus across multi-pages.

1. Select Place/Connector s/Bus-Offpage Connector to place a Bus-Offpage Connector on the
workspace.

2. Wire the connector to the desired bus.

3. Place abus on the multi-page, and wire another Bus-Offpage Connector to the bus.

4. Double-click on the bus and change its name to match the busname of the bus on the main
page.

6.4.1.2 Connecting Buses to HB/SCs

» To connect abusto abus on ahierarchical block (HB) or a subcircuit (SC):
1. Place abus on the workspace as described in “6.4.1 Placing aBus’ on page 6-18.
2. Attach wiresto the bus as described in “6.4.4 Wiring to a Bus’ on page 6-25.
3. Placeahierarchical block or subcircuit on your workspace.
4. Place abusinthe HB/SC and attach wiresto it as desired.

i BusHbSc P =] 53 | I i Block 1(x1) -(of =]
L]

o : E T

BUS1 D1
'

P
1BH62 BUSs1

~
(]
— a s
(3
8 3
¢ Blockl ©
K | 127 | EY | N

Hierarchical Block in main circuit Contents of Hierarchical Block

X1

Note Thisexample usesahierarchical block.
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5. Select Place/Connector Bus HB/SC Connector and place the connector in the HB/SC on
the end of the bus. The symbol for the HB/SC in the main circuit will change to reflect the

addition of the Bus HB/SC Connector. (See below).

ST — B EIEY
[ [ | 2 | 3 = =
BUSL D1
“ ' B 2
L
tnt 1BH62
(iH
B b
(
X1
c Blockl “
| Mo W Hoz

6. Inthe main circuit, attach the bus to the Busl O pin on the HB/SC by hovering the cursor
over one end of the bus and clicking when the cursor changes to a crosshair. Move the
cursor to the Busl O pin on the HB/SC symbol and click to place. The BusHB/SC Mapping

Properties dialog box appears.

Bus HB/SC Mapping properties

Indicate which buslines in buzpin are to be mapped to
which buslines on Bus

~Bu

— Buz pin
|><1:BusID1 Mame IBUS‘I

Mame
Buslines:

Busline:
Lni Ln1 [1) : |
[r2 (3] Add Busline

Ln2

Mal| | XAl

Auta-azsign |
[0 [0
[vorn

Doy

Cancel |

In the Bus Pin box, select the buslines from the Bus 10 pin you wish to map and click on

7.
the activated down-arrow button.

Electronics Workbench
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8. Inthe Busbox on theright, select the buslines on the main page to which you wish to map
the buslines that you selected above and click the down-arrow.

Bus HB/SC Mapping properties

Indicate which buslines in buzpin are to be mapped to
which buslines on Bus

— Buz pin —Bu:

Mame #1:BuslO Mame IBUS‘I

Busline: Buslines:

P Add Busline |

:

Cancel |

9. Click OK. The connection from the bus in the main circuit is made to the Bus 10 pin as
mapped above.

Note If you add more netsto the bus, you must double-click on the Bus10 pinin the
sub-circuit or hierarchical block symbol and map the new nets viathe Bus HB/SC
M apping Properties dialog box.

6.4.2 Bus Properties

You can add, delete and rename buslines from the Bus Properties dialog box.

6.4.2.1 Adding buslines to a Bus

When you are in the Busline mode (see “6.4 Buses’ on page 6-16) you can pre-enter buslines
for use when wiring to a bus.
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» To add buslinesto a bus:
1. Double-click on aplaced busto display the Bus Properties dialog box.

Bus Mame: IBUS‘I Ierge...
Buslines [Met]:
Add... |

Delete |
Fename... |

Cancel |

2. Click Add to display the Add Buslines dialog box.
x|

7 Add a busline

M ame: I

% Addbusweter ————————————
Prefix: l—
Start value: ID—
Increment by: I‘I—
Murnber: |1—

()8 I Cancel |

3. If youwish to add asingle busline to the selected bus, enable Add a Busline and type a
name into the Name field.

If you wish to add a number of buslines, enable Add Bus Vector and enter information in
the fields as described:
¢ Prefix — the prefix for the entered buslines, for example “Out”.
e Sart Value — the number from which the buslines will start numbering, for example,
“Q.
¢ Increment by — the size of the the step between each number, for example, “1”.
¢ Number — the total number of buslinesto add, for example, “4”.
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4. Click OK. The Add Buslines dialog box disappears, and the Bus Properties dialog box
appears with the added buslines appearing in the Budlines (Net) field.

Buz Name: IBUS1 Merge... |
Buslines [Met]:
Outd -]
Out? [~
Out2 [~
Out3 [-] [elete |
Frename... |
Indicates that the
busline is unconnected.
QK Cancel |

6.4.2.2 Deleting Buslines from a Bus

» To delete buslines from abus:
1. Double-click on aplaced busto display the Bus Properties dialog box.
2. Select the desired bus(es) in the Buslines (Net) field and click Delete.

6.4.2.3 Renaming Buslines in a Bus

» Torename buslinesin abus:
1. Double-click on aplaced busto display the Bus Properties dialog box.

2. Select the desired bus(es) in the Buslines (Net) field and click Rename. The Rename Busline
dialog box appears.

Old Mame : IDutD
Mew Mame : ||
Ok I Cancel |

3. Enter the desired name in the New Name field and click OK.
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6.4.3 Merging Buses

» To merge two buses together so that they have the same busname:
1. Highlight the two buses and select Place/M erge Bus to display the Bus M erge dialog box.

Mote: Met names in "First bus" may be renamed after merge

— First bus: In Page #1

Mame: IBusz

Buslines:

Fename... |

—Second Bug: InPage #1——

M ame: Igus1 vl

\ Net to which the busline

Merged Bu:

M ame:

Buslines:

is connected

Busline

Tip If you want to rename busling(s) before merging the buses, select the desired busline(s)
and click Rename. Buslines with the same name in each of the merged buses will be

electrically connected after the merge.

2. IntheMerged Busarea, select the busto use for the merged bus from the Name drop-down.
3. Click Merge. Note that the two buses on the workspace now share the selected name, asin

the following example.

6-24

1k
BUS1 ;

[ M0 4
[N g ey Tk b
[~ LM, T 11 4 w2 El
[~ LM 14] o = [}

— 15

-1 iE

T [

T [

- B

o

F4157N

BUS1
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Note You can aso access the Bus Merge dialog box by double-clicking on a bus, and
clicking the M erge button in the Bus Properties dialog box. In this case, you must select
the second bus from its Name drop-down list before clicking Merge. Aswell, you can
merge buses by wiring them together or renaming one bus with the name of another
existing bus.

6.4.4 Wiring to a Bus

In Busline bus wiring mode

1. Wirethe businto your circuit by drawing awire to any location on the bus. The Bus Entry
Connection dialog box appears:

Bus: IBU83

Bugline: Met: IS

Available Buslines :

g:g? E:} ~__ Use the default busline name,
Sig2 (-] or type a new name.

5ig3 )
\ or

™ Select one of the available
~ Shaw Busline Label buslines.

¥ Use global dizplay settings
¥ | Show label

()8 I Cancel |

2. Select the desired busline and click OK.

u1

418 17 [

St 7

A1 4

SRR

2 1B

Lt 5E

i

=R

711570 The 45 degree connection can be made

to point in either direction by adjusting
the mouse position when connecting the

z wire to the bus.

BUS3
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Note After wiring, you can re-name the net, by double-clicking on it and editing the namein
the Net dialog box that appears.

Note You can select abus entry to move it with the Arrow keys, or rotate it with SHIFT-R.

Note You can double-click on abus entry to edit its properties via the Bus Entry Connection
dialog box.

In Net Bus Wiring Mode

1. Wirethe businto your circuit by drawing awire to any location on the bus. The Bus Entry
Connection dialog box appears:

Bus Entry Connection

Bus: IBU83
Mets: |3

Mets in bus:

-
2 [T Use the default net.

\
\Or

T Select one of the existing nets.

— Show Label on Buz Entry
¥ Use global dizplay settings
¥ | Show label

()8 I Cancel |

2. Select the desired net and click OK.

BUS3 u
R S Y 17 e
S w7 H—
| ETH vy w [
T vy = e
% sl
Y -1 iE
T e
T s
— 3
BSE
s A
3
F4157N

Note After wiring, you can re-name the net as usual, by double-clicking on it and editing the
name in the Net dialog box that appears.

Note You can select abus entry to move it with the Arrow keys, or rotate it with SHIFT-R.

Note You can double-click on abus entry to edit its properties via the Bus Entry Connection
dialog box.
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Bus Resizing
» Toresizeabus:
1. Click on the bus and drag one of the handles that appear on the bus.
» To add to the bus:
1. Placethe cursor over the bus, and when it turns to a crosshair, click the mouse.
2. Movethe cursor to the desired location and double-click to compl ete the bus.

6.4.5 Bus Vector Connect

Along with the method described in “6.4.4 Wiring to aBus’ on page 6-25, you can also use
the Bus Vector Connect command. Thisis the preferred method for placing numerous
connections from a multi-pinned device, such asan IC, to abus.

The following example details the connection of an IC to a bus. However, the
Bus Vector Connect functionality can be used to connect any multi-pin device to a bus.

In Busline bus wiring mode

» To connect a device to abusin Busline bus wiring mode:
1. Place the component that you wish to connect to the bus on the workspace.
2. Place abus on the workspace as described in “6.4.1 Placing a Bus’ on page 6-18.

u BUS1 For best results, position the bus so that

Ll w it is at right-angles to the pins to be

E QB
1t o connected. Also, the bus should be long

il o
<o rrem / enough to comfortably accomodate the
v B PP number of connections.
4] megMIn HE-

LK

74HC190N_4V
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3. Click once on the component to select it and select Place/Bus Vector Connect to display the
Bus Vector Connect dialog box.

Bus Yector Connect

Select which component pins to connect to which buslines or nets

— Component —Bu:

Mame IU‘I Namel 'l
Pins ILeft 'l Buslines

j Sdd buslines |

CTEN [

Ma]| | ¥la]

oMM

Auta-azsign |

Els

Doy

4. Inthe Component box, select the side of the component from which terminals should be

connected from the Pins drop-down list. Thelist below the Pinsfield is populated based on
your selection.

5. Highlight the pinsthat you wish to attach to the bus, asin the example below.

Select which component pins to connect to which buslines or nets

— Component —Bu:

Mame IU‘I Namel 'l
Pinz IHight 'l Buslines

| Sdd buslines |
2

Auta-azsign |

Doy Doy

Els

)8 | Cancel |

6-28 Electronics Workbench



Buses

6. Click on the activated down-arrow button to move the selected pins to the bottom left

field.
Bus Yector Connect
Select which component pins to connect to which buslines or nets
— Component —Bu:
Mame IU‘I Mame I 'l
Pinz IHight 'l Buslines

Sdd buslines |
2

Auta-azsign |

Doy

Els

Cancel |

Note If you move an incorrect item, highlight it and click on the up-arrow button to return it

to the Pinslist.

7. Inthe Bus box, select the bus you wish to connect to from the Name drop-down list.

Select which component pins to connect to which buslines or nets

— Component —Bu:
Mame L1 Mame
Pinz IHight 'l Buslines
QA - Ot [~
QB Out
ac DEt2E } Add buslinesl
ap Out3 (-]
~RCO LI
v| Al v| Al
[ Auto-azzign |
Qe
(e} | e (e} |
ap
Downl Downl
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8. IntheBuslinesfield, select the buslines you wish to use and click on the enabled
down-arrow button to move the selection to the lower-right field.

Bus Yector Connect

Select which component pins to connect to which buslines or nets

— Component —Bu:

Mame IU‘I Mame IBUS‘I 'l
Pinz IHight 'l Buslines

Cancel |

(If the Budlines field is empty, you can click on the Auto-assign button to automatically
create and assign busline names that correspond to the pin names).

9. Click OK. The connections to the bus are made as in the following example.

ut BUS1

1

o o+ Outd

~ITER
~LOAD
P T L

max/mIn H
LK

E bEE FEFE

TA4HC190N_4V
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In Net bus wiring mode

» To connect adevice to abusin Net bus wiring mode:
1. Place the component that you wish to connect to the bus on the workspace.
2. Place abus on the workspace as described in “6.4.1 Placing a Bus’ on page 6-18.

u1

5| .

1He Y

T ar e

Al o -

- .CTEN

L& .Loan

o ayn mro -
max/mIn H

ey

74HC190N_4V

For best results, position the bus so that
it is at right-angles to the pins to be
connected. Also, the bus should be long

/ enough to comfortably accomodate the
number of connections.

BUS1

3. Click once on the component to select it and select Place/Bus Vector Connect to display the
Bus Vector Connect dialog box.

Bus Yector Connect

Select which component pins to connect to which buslines or nets

~Bu

— Component

Mame ILI‘I— Namel jv
Ping ILEft jv Mets in Bus:

e

B

C

D

CCTEN )

Ml | 2]l
Auta-azsign |
[0

4. Inthe Component box, select the side of the component from which terminals should be
connected from the Pins drop-down list. Thelist below the Pinsfield is populated based on

your selection.
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5. Highlight the pins that you wish to attach to the bus, asin the example below.

Select which component pins to connect to which buslines or nets

— Component —Bu:

Mame IU‘I Namel 'l
Pins IHight 'l

Mets in Bus:

M Al

Auta-azsign |

|i
Els

Doy Doy
_I
)8 | Cancel |

6. Click on the activated down-arrow button to move the selected pins to the bottom left

field.
Bus Yector Connect
Select which component pins to connect to which buslines or nets
— Component —Bu:
Mame IU‘I Mame I 'l

Pins I Right - l

Mets in Bus:

MIAl | M4
4 Subc-assian |

Doy Doy
_I
()8 | Cancel |

-
i

Note If you move an incorrect item, highlight it and click on the up-arrow button to return it
tothe Pinslist.
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7.

8.

In the Bus box, select the bus you wish to connect to from the Name drop-down list.

Select which component pins to connect to which buslines or nets

— Component —Bu:
Mame L1 Mame
IFliS Inght jv Mets in Bus:
04 - <news
Qe 1
ac 2
ap
~RCO LI
Y | A | Y | A |
4 Auto-assign |
Qe

[ ]

Els

Doy

Cancel |

In the Netsin Bus field select:
 existing nets— for example, “1” and/or “2" in the above, and click the down-arrow

button to move them to the bottom-right field.

* <new>— to map new nets to the selected component pins. Each time you click the
down-arrow button when <new> is highlighted, an instance of <new> appearsin the

bottom-right field.

Bus Yector Connect

Select which component pins to connect to which buslines or nets

— Component

~Bu

Mame IU‘I NameIBUS‘I 'l
IFliS Inght jv Mets in Bus:

1
2

_ﬁJ

Auta-azsign |

Doy

Els

Cancel |
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9. Click OK. The connections to the bus are made as in the following example.

ul

BUS1

N ) E - oy Py Y
= o] |n

e b > Existing Nets
~UAD ~RCD o‘ll% N S

MesMIN L2
CLE

T4HC190H_4v

Connections made using Bus Vector Connect

6.5 Variants

@ A variant is a specific version of acircuit. As PCBs are manufactured for distribution on a

2 global scale, some designs may require modifications depending on their target markets. For
example, power supply requirements for the European market differ from those of North
America. The variationsin the power supply requirements may call for the use of different
componentsin adesign. The designer would want to produce a single PCB which would meet
requirements for both the North American and the European versions. The board itself must
contain the traces as well as land patterns/footprints for both variations of the design. The
PCB would then be populated with components according to the target market of the device.

6.5.1 Setting Up Variants

@ Variants are defined in the Variant Manager dialog box.

N In the following example variants are entered for North American (NA) and European (EU)
versions (that is, variants) of adesign.

» To define circuit variants:
1. Openacircuit in Multicap. In this example, the circuit nameis“VariantTest”.
2. Select Tools/Variant Manager. The Variant Manager dialog box appears.

6-34 Electronics Workbench



Variants

3. Highlight the circuit in the hierarchy that is displayed in the left pane. “Defaultl” isthe
default name for theinitial variant.

variant Manager

VaranTest Defaultl Add Variant
Vaiani oot \4'\
Flename Yarar ;
| Default variant

Femove Yariznt
FRemove Components

4. Highlight “Defaultl” in the right pane. The Rename Variant button becomes active.

Note The Remove Variant button remains disabled, asthere must be at least one variable
assigned to each circuit. This button becomes active when there are two or more
variants assigned to a circuit.

5. Click Rename Variant. The Rename Variant dialog box appears.

6. Enter anew name for the variant (in this example, “NA”, for North America) and
click OK. The name of the variant changes to the entered name in the right pane of the
Variant Manager dialog box.

The name of the European variant must now be entered.

7. Click on Add Variant in the Variant Manager dialog box. The Add Variant Name dialog
box appears.
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8. Enter the name for the new variant (in this example, “EU” for Europe) and click OK. The
Variant Manager dialog box now appears as follows.

WariantTest EU w— i
ool NA = ~—— European variant
Hename Yariatt
fenov= et [~ North American variant
FRemove Components

9. Click Close to return to the workspace.
» To delete variants from your circuit:
1. Select Tools/Variant Manager to display the Variant Manager dialog box.

2. Select the desired circuit in the left pane, and the variant you wish to delete in the right
pane.

3. Click Remove Variant. The highlighted variant is removed.
4. Click Close to return to the workspace.
» To rename variantsin your circuit:
1. Select Tools/Variant Manager to display the Variant M anager dialog box.

2. Select the desired circuit in the left pane, and the variant you wish to rename in the right
pane.

3. Click Rename Variant. The Rename Variant dialog box appears.
4. Enter the new variant name and click OK to return to the Variant Manager dialog box.
5. Click Close to return to the workspace.
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» To remove components that are not in any of the variants:

1. Click on Remove Componentsin the Variant Manager dialog box. The Componentsfor
Delete dialog box appears.

; x
If you do not wish to remove o 2]
The following selected components are going to be deleted - they E E
any of these components, B it
1 Cancel
click to remove the RefDes | RefDes | Sheet | Section | Section —I
corresponding checkmark B w2 VaiisntT & &
uz Ut VariantT.. & B
u3 uz VariantT .. A &
u4 U4 VariantT.. & A
us us VariantT .. A &
ug U VariantT.. & A
uz7 u7 VariantT .. A &
us Uz VariantT.. & A
ug ug VariantT .. A &

2. Click OK to remove the components from the workspace.

6.5.2 Placing Parts in Variants

N This section continues the example of the variants for the North American (NA) and
@A European (EU) markets used in “6.5.1 Setting Up Variants’ on page 6-34.

» To placeapart in acircuit containing variants:

1. Placethe partsin the usual manner, as documented in “4.4.1 Using the place component
browser” on page 4-4.

After wiring the partsin this example, the circuit appears as follows. Note that at this
point, each component isincluded in both the NA and EU variants of the circuit.

V1
120 v R1 2(210 v
+ 60 Hz 3222!":2[—“1?}":“] @m Wariant (B, EU)
™ J0Deg \
In Varians (R, EO) Indicates that this

component appears in
the NA and EU variants

Note Todisplay the variant statusfor the components, e.g., “In Variant (NA, EU)”, you must
enable the Variant Data checkbox in the Circuit tab of the Sheet Properties dialog box.
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2. Add a220V, 50 Hz power supply to the circuit. (Thisisfor the EU variant).

+ 50 Hz + 60 Hz
™ J0Deg ™ J0Deg

In Yariant(Ra, EO)

In Yariant(Ra, EO)

In Wariant(Ra, EO)

2 1
x1
20V 120V R1
e D 000, IR v,
T In Wariart(Ha, EU) T In Wariart(Ha, EU)
3. Add a220V lamp to the circuit (also for the EU variant).
2 1
x1
20V 120V R1
1000hm_1% 120 v

In Yariant(Ra, EO)

4. Assign variant status (in this case NA or EU) to each component as described below.

6.5.2.1 Assigning Variant Status to Components

KN This section continues the example of the variants for the North American (NA) and
% European (EU) markets used in “6.5.1 Setting Up Variants’ on page 6-34. After you have set
up these variants, you must set which component bel ongs to which variant.
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» To assign components to variants:
1. Openthedesired circuit asin the following example:

V2
220 ¥

+ 50 Hz
™ J0Deg

In Yariant(Ra, EO)

V1
120 ¥

+ 60 Hz
™ J0Deg

In Yariant(Ra, EO)

R1

1000hm_1%

In Wariant(Ra, EO)

9

X1
120 ¥

In Yariant(Ra, EO)

9

X2
220 ¥

In Yariant(Ra, EO)

2. Double-click on acomponent (for example V2) to display the component’s properties
dialog box, and click on the Variant tab.

‘Wariant Mame

Status

EU
M

Included
Included

For Mew ‘ariants:

Included

S~

Indicates that the selected
component is included in both the
EU and NA variants of the circuit.

Thisisa 220V 50Hz power supply, so we want to include it in the EU (European) variant,
but exclude it from the NA (North American) variant.
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3. Highlight the line that contains “NA” in the Variant Name column and then select
Excluded from the Satus column.

W ariant |

I ‘Wariant Mame | Status |
ELI Included

E xcluded

For Mew ‘ariants: Included j

4. Click OK to close the component’s properties dialog box.

V1
X1 X2

]
| | R1
120 v
I I e LN € L T A R
_ eq
|_ 5\_ riar _J\ In Variars (8, EN

Component is dimmed, indicating that it is not present in the Label indicates
active variant. To set which variant is active on your workspace, component is only
see “6.5.2.3 Setting the Active Variant” on page 6-44 in the EU variant.

5. Continuing with this example, double-click on V1 and select the Variant tab.

Thisisa 120V 60Hz power supply, so we want to includeit in the NA (North American)
variant, but exclude it from the EU (European) variant.

6. Highlight thelinethat contains“EU” in the Variant Name column and then select Excluded
from the Satus column.
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7. Click OK to close the component’s properties dialog box.

V1

120 ¥

+ 60 Hz
™ J0Deg

In Wariart(Ha)

R1
1000hm_1%

In Wariant(Ra, EO)

X1

@120 v
In Wariant (W, EU)

9

Component is not dimmed, indicating that it is present in the
active variant. To set which variant is active on your workspace,

see “6.5.2.3 Setting the Active Variant” on page 6-44.

X2
220 ¥

In Yariant(Ra, EO)

Label indicates
component is only

in the NA variant.

8. Set the variant status for the lamps X1 and X2, using the Variant tab as described in the
preceding steps. X1 israted at 120V, so it isfor the North American variant, and X2 is
rated at 220V, so it is for the European variant.

When you are done, the circuit will appear as shown below:

V1

120 ¥

+ 60 Hz
™ J0Deg

In Wariart(Ha)

R1
1000hm_1%

In Wariant(Ra, EO)

X1

@ 120 ¥
In Ward ark (R&)
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» To exclude a component from future variants of acircuit:
1. Double-click on the desired component to display its properties dialog box, and click on

the Variant tab.

Wariank Mame Stakus

EU Included

Ma Included
Indicates whether this component

| will be in any future variants of

this circuit that you create.

For Mew Y ariants: Included j Default value is “Included”.

2. Selected Excluded from the For New Variants drop-down list. This component will not be
included in variants of this circuit that you may create in the future.

Note If you create anew variant after setting the status to Excluded, and then place an
identical component from the database, it will still be included, as that is the default
setting for new components.

Tip If you copy a component with variants from one circuit and paste it into a circuit with
other variants, the pasted component will include the variants from the copied circuit. In
this case, you may end up with acircuit that has variants (say USA and North America)
that you may wish to combine. You can do this using the Rename button in the
Variant Manager dialog box. Just rename one of them to match the other... for example
rename USA to North America and the two variants will be merged into one variant
called North America
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6.5.2.2 Assigning Variant Status to Nested Circuits

The active variant for afor a nested circuit (HB or SC) is whichever variant is mapped to its
parent circuit’s active variant.
» To assign variant status to a subcircuit or hierarchical block:
1. Right-click on the desired variant, and select Includein Active Variant from the pop-up.
i
0 = =5 M

E|--- warianttest
Em Varianks

)

-G Wariants
-] Lamps(x1)

-5 variants

- 120

[ z20¥

B variantTest#2

Wariant Manager
Include in &

Hierarchy
Wigihilty | Project View |

|

= U = B |

E-[#] varianttest Active Variant
-3 variants /

O ey /

W A

T

B variantTest#2 Included in Active Variant

Hierarchy
Wigihilty | Project View |
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Note You can also assign the variant statusin the Variant tab of the HB/SC’s properties
dialog box as shown below.

Hierarchical Block,/Subcircuit x|

Label | Display ariant |

Parent Yariant | Child Yariant I
EU Excluded

i i

For New Yariants: Ercluded =l

0K I Cancel Info Help

6.5.2.3 Setting the Active Variant

N This section continues the example of the variants for the North American (NA) and
@A European (EU) markets used in “6.5.1 Setting Up Variants’ on page 6-34.

You can set active and inactive variants on the schematic by following the instructions in the
following sections. This enables you to easily view the differences between variants of a
circuit (in this case North American vs. European versions).

Setting the Active Variant from the Design Toolbox
» To set the active variant from the Design Toolbox:
1. Click onthe Hierarchy tab in the Design Toolbox.
i
0 = =5 M
B[] variantTest 4

(0 Variants
. [E") WariankTest

| Hierarchy tree for “VariantTest”

Hierarchy
Wigihilty | Project View |
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2. Click onthe“+" beside the Variants folder to open the folder.

Design Toolbox

E|

= =

E|--- WariantTest

4n Variants/

W A

| Blue box indicates that “NA” is the

active variant

L

™ White box indicates that “EU” is
the inactive variant

Hierarchy

Wigihilty | Project View |

When NA is set as the active variant, the circuit appears as shown below.

©

1

X1
120V 1000hm 1%
60 Hz In vmurzt_m, ) @
0Dey

In Wariart(Ha)

120 ¥

In Wariart(Ha)

Design Toolbox

b g8
E|--- WariantTest

E|

Select...
/ ...EU becomes

active variant

Hierarchy

Wigihilty | Project View |

Multicap 9 User Guide

Right-click on the EU variant and select Set Variant Active from the pop-up that appears.

Design Toolbox

b g8
E|--- WariantTest

E|

Hierarchy
Wigihilty | Project View |
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When EU isthe active variant, the circuit appears as shown below:

220V 1 x2

+50 Hz 1000hm_1% : 220 v
C?)ﬂDeg In h‘ariarr:[_m, M : @In Pariart (BT}

In Wariart(EU)

\
I

The dimmed components are inactive.

Setting the Active Variant from the Menu
» To set the active variant from the menu:
1. Select Tools/Set Active Variant. The Active Variant dialog box displays.

zl

Cancel

2. Highlight the variant you wish to make active and click OK.
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6.6

Project Management and Version Control

In order to help manage the various files associated with a design, Multicap Projects may be
used. A project isa collection of files. For example, al the circuit files making up a design
may be grouped together in a project, as well as external design documentation (written in
say, Microsoft Word), simulation output, reports, and PCB layouts generated with Ultiboard.
Infact, any file at all may be grouped into a project.

E|E|

L C:\Program Files\Electronics Workbench\EMWES samplesitutoriall Tut3.msa
E‘B PCE
[ Q C:YProgram Files\Ultiboard 7\SamplesiRound unplaced. ewpri

E@ Documents
- Ci\Documents and SettingstJohniDeskiopirelease\Release Motes, bxt

Hlierarchy | isibilty Project View |

Facilities are provided to manage the filesin a project as awhole: to version them, back them
up, restore them, move them, and lock files within them so that no two designers accidentally
work on the samefile at the same time.

Note that even if aproject contains atop-level circuit that references ahierarchical block, itis
not necessarily the case that the hierarchical block isin that same project. Thisis achoice left
entirely up to you. It may not be desirable to backup and version that hierarchical block with
the circuit that referencesit if, for example, the hierarchical block is accessed from many
different projects.
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6.6.1 Setting up Projects

» To create aproject for circuit files:
1. Choose File/New Project. The New Project dialog box appears:

New Project ﬂ
Froject name: oK |
IF'roiec:t

Cancel |

Project location:
IE:\Program FilezhE lectronics WorkbenchhE'w _I

Backup location:
IE:\Program FilezhE lectronics WorkbenchhE'w _I

2. Specify the name for your project, the folder where the project files are to be stored, and
the folder where backups of the project file are to be placed. If the folders do not already
exist, they will be created. Click the button next to the location fields to browse for the
desired location.

3. To saveyour project, click OK. To cancel, click Cancel. The Project View tab of the
Design Toolbox appears.

Design Toolbox #
E--@ test

@ Schematic

Yisibility Project iew
Hierarchy |

» To add circuit files to the project:

1. Right-click on the Schematic folder in the project browser. From the pop-up menu that
appears, choose Add file.

2. A standard file selector window appears. Navigate to the location of the circuit file you
want included in the project, select it and click Open.

6-48 Electronics Workbench



Project Management and Version Control

3. Thefileisadded to the project and its name appears in the project browser.

Design Toolbox #

-2 project 1
£ Schematic
S = <:\Program FilesiElectronics

@ PCE

| i
Hlierarchy | isibilty Project View |

Note A circuit file can be part of more than one project.

» Schematic folder — for circuits drawn as schematicsin Multisim or Multicap. May be
mutiple schematics as part of one project.

» PCB folder — for circuitslaid out in Ultiboard are logically the PCBs matching the
schematic of the project.

» Documents folder — for documents you wish to collect for the project. For example,
MS Word description of project, Excel spreadsheet of costs, etc.

» Reportsfolder — for reports generated by Multicap, for example, Bill of Materials,
Netlist Report, etc.

» Toadd PCB, document or report filesto aproject, right-click on the folder for the desired type
of file, for example, PCB and select Add file. In the file browser that appears, navigate to the
desired file and click Open.

» To remove afile from aproject, right-click on the file and choose Remove.

Y

To save a project, choose File/Save Project.

» To close the project, choose File/Close Project. Closed projects can be accessed quickly by
choosing File/Recent Projects and choosing from the displayed list.

6.6.2 Working with Projects

» To open afile within a project:
1. Right-click on the circuit file name in the Project View tab of the Design Toolbox.

[

@1 2. From the pop-up menu that appears, choose either Open or Open asRead-Only. If thefileis
already open by another user, the Open command will not be available. If you open thefile
as read-only, you will not be able to save your changesto that file.

Or
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1. Double-click onacircuit filein the project browser. If thefileisnot in use by another user,
it will open. If itisin use, you are prompted to open it as read-only.

Note Filesin use by another user are displayed with a different color in the project browser
than files which are not in use.

» To open aproject:
1. Choose File/Open Project. A standard Windows file browser appears.

2. If necessary, navigate to the correct folder and open the project file (with a.mp9
extension).
Or

1. Choose File/Recent Projects and select the project from the list that appears.

2. Oncethe project is open, the project browser shows alist of all the files within that
project.

6.6.3 Working with Files Contained in Projects

You can lock, unlock, see summary information about any filein a project and set the file as
the root using the pop-up menu.
Open

Open as Read-Only
Remave

Lock File
Wrilack: File

Properties

» Tolock thefile, preventing anyone else from opening it, right-click on the file name in the
project browser and choose L ock File from the pop-up menu that appears.

» Tounlock afile, freeing it for use by someone else, right-click on the file name in the project
browser and choose Unlock File from the pop-up menu that appears.
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» Toseeinformation on afilein aproject, right-click on the file name in the project browser and
choose Properties from the pop-up menu that appears.

A message box similar to the following appears:

x
File name: C:\Program Files\Electr.. \Tutl. ms8
Project: project 1
Lazt modified: Friday, March 04, 2005 09:20
File: gize: 131969 bytes

6.6.4 Version Control
At any given time, you can back up the contents of a project folder. You can then restore the
@ folder as of that day and time.

» To back up aproject folder:
1. Choose File/Version Control. The Version Control dialog box appears:

Yersion Control =
S :
" Restare project Femeel |
The following is a system generated Hel
directory name for your backup files. =P |

*f'ou can change the name if you wish.

|3953c:d0f

2. Select Back up current version.

3. The system generates a name for the backup, based on the system date. If you wish, you
can change this by typing a new namein thefield.

4. Click OK. The project file is backed up.
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» To restore a backed up project folder:

Note Restoring abacked up project folder replaces the current folder. If you want to keep
the current folder as well as the backed up version, save the folder to a new location or
with anew name before proceeding.

Close dl circuits associated with the project.

Choose File/Version Control. The Version Control dialog box appears.

Select Restoreproject. A dialog box listing the available backed up project folders appears.
Select the file you want and click OK.

You are prompted to confirm that you want to over-write the existing project folder
contents with the backed up version.

akr 0N
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Chapter 7
Components

This chapter introduces you to the underlying structure and organization of the Multicap 9
component database. It also explains how to access the database for parts and how to search
the database for information.

r%‘ Some of the features described in this chapter may not be available in your edition of
Multicap 9. Such features have an icon in the column next to their description. Refer to the
release notes for alist of the featuresin your edition.

The following are described in this chapter.

Subject Page No.
Structure of the Component Database 7-2
Database Levels 7-2
Classification of Components in the Database 7-3
Locating Components in the Database 7-4
Browsing for Components 7-4
Searching for Components 7-4
Types of Information Stored for Components 7-6
Pre-Defined Fields 7-7
User Fields 7-7
Managing the Database 7-8
Filtering Displayed Components 7-9
Managing Families 7-10
Modifying User Field Titles 7-11
Deleting Components 7-12
Copying Components 7-13
Saving Placed Components 7-15
Moving Components Between Databases 7-15
Displaying Database Information 7-16
Editing Components 7-16
Converting 2001 or V7 Databases 7-17

Multicap 9 User Guide 7-1



Components

7.1

Subject Page No.
Updating Components from Databases 7-18
Merging Databases 7-19

Structure of the Component Database

The Multicap component database is designed to hold the information necessary to describe
any component. It contains all the details needed for schematic capture (symbols) and PCB
layout (footprints), as well as other electrical information.

There are three levels of database provided by Multicap. The Master Database is read only,
and contains components supplied by Electronics Workbench. The User Database is private to
an individual user. It isused for components built by an individual that are not intended to be
shared. The Corporate Database is used to store custom components that are intended to be
shared across an organization. Various database management tools are supplied in order to
move components between databases, merge databases, and edit them.

All the databases are divided into groups and then into families within those groups.

When a designer chooses a component from the database and drops it onto the circuit, it isa
copy of the component that is placed onto the circuit. Any edits made to the component in the
circuit do not affect the original database copy, or any similar components previously placed
on the circuit. Likewise, any edits made the component in the database after a copy has been
dropped do not affect the previously placed components, but will affect all subsequently
placed ones.

When acircuit is saved, the component information is saved with it. On load, the user has the
option to keep the loaded parts as is, to make copies to place into their user or corporate
database, or to update similarly-named components with the latest values from the database.

7.1.1 Database Levels

7-2

Components are stored in three different database levels:
» the Master Database stores the components as originally shipped with Multicap; these
remain the same and cannot be edited to ensure integrity of information.
Note Along with the footprint, manufacturer, symbol and other information that is available
through Multicap, this database also contains model information, which is only

available using Multisim, Electronics Workbench's full schematic capture and
simulation software.
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» the Corporate Database stores components selected and, possibly, modified or created by
@ an individual user or company/institution; these remain available to any other selected
users.
» the User Database stores components modified, imported or created by you; these are
available only to you.

The User Database and the Corpor ate Database are empty when you first use Multicap. You
can use the User Database to store frequently used components or components you create
using Component editing (which is described in the following chapter).

The Corporate Database is primarily intended for companies/institutions (or individuals) who
<]  work on projects where components with specific attributes are shared within a group or
project.

If you modify a component, thereby creating your own version, you must storeit in either the
User Database or Cor porate Database. You cannot modify the Master Database .

You can build a circuit that contains components from any or all of the avail able databases.

7.1.2 Classification of Components in the Database

Multicap divides components into logical groups. Each group contains families of related
components. The groups are listed below:

e Sources

* Basic

» Diodes

e Transistors
e Anaog

e TTL

« CMOS

* Misc Digita
« Mixed

* Indicators
e Misc

¢ Electromechanical
D * RF (for users with RF module)
* Electro-mechanical
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7.2 Locating Components in the Database

You can locate components in a specific component family within a specific database by
either browsing through the available data, which is the more common method, or by
searching for a component that meets specific criteria. These functions are described in this
section.

7.2.1 Browsing for Components

When you are placing a component, the browser dialog box that appears | ets you browse for
components anywhere in the Multicap database. For details, see “4.4.1 Using the place
component browser” on page 4-4.

7.2.2 Searching for Components

Multicap comes with a powerful search engine to help you quickly locate componentsif you
know someinformation about the type of component you need. Multicap searchesits database
for components that meet your criteria and presents them to you, enabling you to choose the

component that most suits the needs of your application from the list of candidates.

» To perform a standard search of the database:
1. Select Place/Component to display the Select a Component browser.
2. Click Search. The Search Component dialog box appears:

Search Component =

Group: [ - Search
Famnily: [
Component: |

Lancel

| 4

Help

Mare »>
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3. Optionally, click More>> to display additional search options.
x|

Group: [ - | Search
Famnily: [
Component:

Lancel

| 4

Help

Less <<

Footprint Type:

™ Advanced Search Using "User-Figlds"

4. Inthedesired fields, enter your search criteria (you must enter at least one item). Enter
alphanumeric characters, that is, text and/or numbers. Caseis not considered, and you can
use the “*” wildcard to search on partial strings.

For example, in the Footprint Typefield:
» “CASE646-06" finds only the exact string “ CA SE646-06"
e “*06" finds any string ending with “ 06"
e “CASE*” finds any string starting with “CASE”
* a"“? anywherein the string will match exactly one character. For example, “CAS?’
will match “CASE”, but not “ CASE646-06" .
5. Click Search. When the search is complete, the Search Component Result dialog box

appesars.
Tip The more specific your search criteria, the smaller the number of matching components.
» To select a component from the search results:

When the search is complete, the Search Component Result dialog box appears, displaying
information about the first component that matched your criteria. The Component list contains
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alist of all the components that matched your criteria. For example, using the search example
above, the results look like this:

Refine Search Component Result =

Number of

components that
matched the

Component(z] Found: : 48

ly:

Befine Search

< Back

search criteria. JaLL = —
Component: Function: =
. 4069BCP 10V HE INVERTER Cancel
List of components SDBSBCE 15V T
that matched the 40E3BCP_BY g
o 74F00N
search criteria. TFAFO2M Foatprint b anuf.\Type:
74F04N e TR
) 7AF0EN GenerchCASER4G
Details of the 74F10N
component [yyl
selected from 74F126M
the list. ZAET3N =

From the Component list, select the component you are interested in. To view information
about any component found by the search, simply choose it from the list and the display fields
change accordingly.

6. To place the selected component, click OK. You return to the Select a Component dialog
box, where you can place the component by clicking OK.

You can refine your search if your initial attempt yielded alarge number of items.
» Torefine your search:
% 1. Click Refine Search. The Refine Search dialog box appears.

Note The original search parameters remain in the Refine Search Component dialog until a
component is placed.

2. Enter desired parameters and click Search.

7.3  Types of Information Stored for
Components

The Multicap databases store information about componentsin pre-defined fields (that is,
fields that are pre-filled in Multicap) and user fields (that is, fields you can use to capture
information that you want to record about a component).

Multicap also offers a detailed report of information about components and their packages.
See “9.2 Component Detail Report” on page 9-5 for details.
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7.3.1 Pre-Defined Fields

For each component, the following is stored in the Master Database:

e general information
e common parameters.

7.3.1.1 General Information
The following fields appear on the Select a Component browser:

Field Description Example

Database Name of Multicap database in which User
the component is stored.

Group Name of the group to which the TTL
component belongs.

Family Name of family to which the 74S
component belongs.

Component Name of the individual component. 74S00D

Symbol Symbol used (either ANSI or DIN) to
represent the component during :DQ_
schematic capture.

Function Describes the component. QUAD 2-INPUT NAND

Footprint Manuf.\ Footprint for the component (real DO14

Type components only) and the package

type. Used in Ultiboard or other
vendors’ PCB layout products.

7.3.2 User Fields

'%‘ In addition to the fields of data that are pre-defined and filled with information by Electronics
d Workbench before Multicap is shipped, you can aso create your own fields of datato be
stored about components. For details on setting up and entering data into user fields, see“8.8
Editing User Fields’ on page 8-49.
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7.4 Managing the Database

The Database Manager dialog box lets you:

¢ add and remove component families from the User Database or Corporate Database. You
cannot add or remove familiesin the Master Database.

e set up or modify user field titles for any database.

« add or change component toolbar button symbols for component familiesin the
User Database or Cor porate Database.

» Toinvoke the Database M anager dialog box:
1. Click the Database Manager button on the Main toolbar.
Or
Choose Toolg/Database/Database M anager.
The Database Manager dialog box appears.
=IOl x|

Components I Fanmily | User Field Tit\esl

Database Name: |[¥ERTyVEE=rr

Component List: Filter |

Function

RESISTOR 0.00hm_5%
CAP_ELECTROLIT 0.15uF-POL
CAP_ELECTROLIT 015uF-SMT
CAP_ELECTROLIT 0AF-POL

CAP_ELECTROLIT 01uF-POL
CAP_ELECTROLIT, 0.1uF-5MT
CAP_ELECTROLIT 0.22uF-POL

CAP_ELECTROLIT 0.22uF-SMT =
| »

Edit Copy Delete Symbal [AMS)

NEEEREEECEE

tove Export Import

=

Detail Report
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7.4.1 Filtering Displayed Components

» To filter the components that are displayed in the Components tab of the Database M anager

dialog box:

1. Select the desired database from the Database Name drop-down list.

Database Manager

Components | Farmiy | User Field Tities |

Database Name: | aster Database hd

Companent List:

=1olx|

CAP_ELECTROLIT {0.047F-POL
2 RESISTOR_SMT  0.08-5MT
3 RESISTOR 0.00hm_57%
4 CAP_ELECTROUIT 015uF-POL
5 CAP_ELECTROUIT. 0.15uF-5SMT
B CAP_ELECTROUT 01F-POL
7 CAP_ELECTROUIT 01uF-POL
8 CAP_ELECTROUT 01uF-SMT
El CAP_ELECTROUIT 0.22uF-POL
1

4

Function

0 CAP_ELECTRDLIT 0 Z20F-SMT =
| | _>l_I
Edt | ooy | Dekie Symbol (ANSI)
ove | Detail Feport
Mo | Dol Repon| .

2. Click Filter to display the Filters dialog box.
3. Make selections as described below.

Select desired family.
Use the CTRL and
SHIFT keys with the
left mouse button to
select multiple items
in the list, or select
ALL to display all
component families.

Select the User fields
to display.

Fiters =
Family Name:
0_VIRTUAL aK
T46LS
485 Caneel
T 4
74HC_2v =l
Component Name:
Show User Data Columns
% Vendar 2| Zeleatal |-
W Status j 4
¥ Piice Clear &

UserField4 Untitled
UserField5 Untitled
UserFieldé Untitled
UserField? Untitled

1l il | kbl

Il

Type component
. —"" name. You can
also use wildcards.

| Click to display all
User fields.

Click to clear all
checkboxes.

Components tab of the Database Manager dialog box.

Multicap 9 User Guide

Click OK. TheFilters dialog box closes and your selections are reflected in the

7-9



Components

7.4.2 Managing Families

» To add a component family to the User Database or Cor porate Database database:
1. Select the Family tab in the Database M anager dialog box.
2. Inthe Database Family Tree area, choose either the Corporate or User Database.
3. Click Add Family. The New Family Name dialog box displays.
x|

FillF

Select Family Group: |

Enter Farnily MName: IDef

Ok I Lancel |

4. Enter the required information and click OK. You are returned to the Database M anager
dialog box.

5. A default icon of the group is automatically assigned to the new family. To changeit,
follow the procedure below.

6. Your new family appears in the associated component group. For example, anew Sample
family will appear in the Analog group of the database you selected.

» To load a component toolbar button:

1. With the desired component family selected, click Load. You are prompted to navigate to
the desired toolbar button file.

2. Select the desired toolbar button file and click Open.

3. The new toolbar button will be displayed in the Database Manager dialog box in the
Family area and in the Family Tree area under the group where the family was added.

» To edit the default family name button:

With the desired component family selected, click Edit.

2. Your paint program is launched and the bitmap file of the button is opened.

3. Edit the bitmap file to your requirements and then save and close the paint program.
4

5

=

. Therevised button will appear as the family name button.

. You can edit both the ANSI and DIN buttons by selecting the ANSI or DIN selector in the
Family area of the Database Manager.
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» To delete acomponent family from the User Database or Cor por ate Database.

1. Inthe Family list, choose the Component Family from which you want to delete a
component family.

2. Click Delete Family. You are prompted to confirm your deletion.
3. The Component Family is automatically removed.
» To delete empty families from the User Database or Corpor ate Database:

1. Click Delete Empty Families. You are prompted to confirm your command to delete all
empty family folders.

2. To proceed click Yes. All empty family folders will be deleted from the Family list for the
selected database.

7.4.3 Modifying User Field Titles

» To modify User field titles:
r%‘ 1. Click the User Field Titlestab.

[
palh =L ——— There are 20 User Fields that
e [Py ] BT can be entered to provide User
Dides [Tite [= Specific information about the
1 Vendar2
> bt / component
3 Price 17
4
]
B
7
8
8 Click to display the Database
10 . .
i / Information dialog box.
12
13 T
14 |
15
16
17 LI
Close Help

2. Enter the desired information in the Title fields.
3. Click Save.

Note Modifying user field titles changes the titles for all databases, not only the selected
database. User field titles can be changed again at any time.
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7.4.4 Deleting Components

» To delete an existing component from a database:

1. Click the Database Manager button on the Main toolbar.

Or

Select Tools/Database/Database M anager.
—lglx|

Componerts | Family | User Fieid Tites |

Database Mame: IUser Database j
Component List Eilter |

Wendor B

WO Famil Name Function

CAP_ELECTROLIT
CAP_ELECTROLIT  0.15uF-POL
CAP_ELECTROLIT  0.15uF-POL_T
CAP_ELECTROLIT  0LTF-POL
CAP_ELECTROLIT  0.1uF-POL
CAP_ELECTROLIT  0.33F-POL
CAP_ELECTROLIT  0.33uF-POL
CAP_ELECTROLIT 0.47F-POL
CAP_ELECTROLIT  0.47uF-POL

a CaP_ELECTROLIT  3.3uF-POL -
| »

Edit Copy Delete Symbol [ANSI)

= 0 m ~ m M =

-

Move Expoit Import

i

Detail Report

2. Select the Components tab.

3. From the Database Name drop-down list, choose the database containing the component

you want to remove (Cor porate Database or User Database only).
Note You cannot delete a component from the Master Database.
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7.4.5

4. Select the components that you wish to delete.

o

Components | Farmily | User Fisid Tites |

Database Mame: I User Database

Use the SHIFT and Component List:

Filter I

CTRL keys with the left
mouse button to
select multiple items
in the list.

—
A I R
AT A R
TIFEMT ]
0.22uF-POL
0.22uF-5MT
0.33F-POL
0.33uF-POL

Wendar

CAP_ELECTROLIT 0.33uF-5MT
10 CaP_ELECTROLIT 0.47FPOL
4] | i
Edt Copy Delete: Symbal (ANSI)
Mave Export Import
Detai Feport
About | Help |

5. Click Delete. You are prompted to confirm the action.
6. Click Yes. The components are removed from the database.

Copying Components

» To copy an existing component:

1. Click the Database Manager button on the Main toolbar.

Or
Choose Tools/Database/Database M anager.

2. Select the Componentstab in the Database Manager dialog box.
3. From the Database Name drop-down list, choose the database containing the components

you want to copy.

Multicap 9 User Guide
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4. Select the components that you wish to copy.

=

Components | Fammily I User Field Titlesl

Database Name: IUser Database [ |

Companent List

Function

Use the SHIFT and
CTRL keys with the left
mouse button to
select multiple items
in the list.

CAP_ELECTROLIT |0.15uF-5M _
S I IR
N T I BN
TAF_ELECTROUT |01 SHT I R
CAP_ELECTROLUIT 0.22uF-POL
CA4P_ELECTROLIT 0.22uF-SMT
C4P_ELECTROLIT 0.33F-POL
CAP_ELECTROLIT [0.33uF-POL

CAP_ELECTROLIT 0.33uF-5MT
CAP_ELECTROLIT 0.47F-POL
=

Symbol (4NSI)

Copy Delete

= Do o o =
=i
= lim :
=
@

Erport Import

Detail Feport:

5. Click Copy. The Select Destination Family Name dialog box appears.

- Select Destination Family Name ;IEIEI
Farily Tree: Database: User Database
d E User Database Group: [B asic

- Dok Ulticap Famil [Def

- = Sources

Family
St Diodes Def
-y Transistors
I}" Analog £ ANSI " DIM

gﬂ} TTL
EE}E_ MOS Add Farnily

ﬂ e 1 B Triibal
Ok I LCancel | Help I

In the Family Tree, navigate to the database, group and family that you want to copy the
component(s) to and click OK. You are returned to the Components tab in the

Database Manager dialog box.
Note You can only copy components to the Corporate Database or the User Database.

7. When you are finished copying components, click Close.

6.
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7.4.6 Saving Placed Components

If you have made changes to a placed component (for example, changed the footprint) you
can save the placed component to either the User Database or the Cor porate Database.

» To save a placed component to the database:

1. Select the component on the workspace and select Tools/Database/Save Component to DB.
The Select Destination Family Name dialog box appears.

2. Navigate to the desired location in either the User Database or the Cor por ate Database.

3. If necessary, click Add Family to create a Family in the desired location and click OK. The
following dialog box displays.

Save Component(s) to the Database x|

Saving component(s) to: -
Database: User Database
Group Analog

Famil: Def

Companent(s) saved.
RefDes = D1 and Name = BASBS successfull saved to database.

; C |

4. Click OK to closethe dialog.

7.4.7 Moving Components Between Databases

» To move components from the Cor por ate Database t0 the User Database, or vice versa:
1. Choose Tools/Database/Database M anager.
2. Select the Components tab in the Database Manager dialog box.
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3. Select the components that you wish to move.

o]
Components | Fammily I User Field Titlesl
Database Name: ICorpmata Datahase j
Use the SHIFT and (il Eiter |
CTRL keys with the left
mouse button to |
select multiple items .
. . i
in the list. 5-
5
7
F]
10
4
Edit Copy Delete Symbol [ANS1)
Move Erport Import
Detail Feport:

4. Click Move. The Select Destination Family Name dialog box appears.
5. Navigate to where you wish to placed the moved component(s) and click OK.

7.4.8 Displaying Database Information

» To review database information:

1. Click the About button in the Database Manager dialog box. The Database Information
dialog box displays.

2. Toview version and other information, scroll down as desired.

7.4.9 Editing Components

The editing of componentsis discussed in detail in Chapter 8, “Component Editing”.
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7.5 Converting 2001 or V7 Databases

If you are auser of Multisim 2001, Multism 7 or Multicap 7, your User Database and
Corporate Database must be converted to Multicap 9 format if you wish to use those
componentsin Multicap 9.

Note If you are upgrading from Multisim 8, there is no need to convert these databases, as
the formatting of the V8 and V9 databases is the same. However, it is recommended
that you merge your existing V8 User Database and Cor por ate Database into Multicap
9 so that you have access to the components from these V8 databases. For details, see
“7.7 Merging Databases” on page 7-19.

Note Theoption to convert the Master Database is hot available, asanew Master Databaseis
loaded when you install Multicap 9.

» To update your V6 (Multisim 2001) or V7 databasesto Multicap 9:
1. Select Tools/Database/Convert Database. The Convert Database dialog box appears.
2. Inthe Type drop-down list select one of:

* Convert DB V7 ==>V9 — converts V7 components to V9 format. (Default setting).
* Convert DB V6 ==>V9 — converts V6 (Multism 2001) components to V9 format.
Thetitle bar of the dialog box changesto reflect your selection.
3. Click on Select Source Database Names. The Select a Component Database Name dialog box
displays.
4. Select the type of database that you wish to convert from the Files of type drop-down list:
* User — user database.
 Corporate— corporate database.

5. Highlight the desired database file (the one you wish to convert) and click Open. You are
returned to the Convert Database dialog box.

6. Click start. The following dialog box displays.

] E Select a method to handle duplicate component names during the
L] database merge:

& hute-Rename. components will be saved with modified hames
iin the new database.

" Ovenwite. components will ovenwrite new components with the
Tame name.

" Ignore. Do not merge any components that have the same
name.
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7. Select the desired option and click OK. The database is converted.

¢ Auto-Rename... — Import and automatically rename the duplicate components.
* Overwrite... — Replace the Multicap 9 components with V6 or V7 components.
¢ Ignore.. — Do not import V6 or V7 components with duplicate names.

8. Click Close to close the Convert Database dialog box.

7.6  Updating Components from Databases

If you open acircuit that was created in an older version of Multicap, you can update its
components to match the current database.

» To update components:
1. Select Tools’Update Circuit Components. The following dialog displays.

5= Yerifying/Replacing component data from databases{amp_m 1ol x|
Component list [~ Hide components that do not need to be updated
Mo, | RelDes | Mame I S prmbol | [l I Model | v I Footprint | =
1 Kl AC_WOLTAGE Similar. | 7 Diff. 1=
2 R 10kOhm_5% Simlar._| [ Click to display
3 Y10 DC_POWER Similar. | 7 Diff. E Component difference.
4 J2 SFDT Similar. | 7 Diff. E
5 R7 10k0hkm_5% Similar. |
B RE 10kOhm_B% Similar. I
7 uz LM741CN Similar. | 7 s
g V11 DC_PDWER Similar. | 7 Diiff. E
El W12 DC_POWER Similar. | 7 Diff. E
10 W13 AC_WOLTAGE Similar. | 7 Diff. E
" A3 MULTIFLIER Similar. |
12 A4 MULTIFLIER Similar. | 7 ol
1] | _’l_l
Close Helo
A

If there are any differences, they will be indicated by a Diff button in the appropriate
column and ared arrow.

2. If the Diff button appears in the Footprint column, you can click on it show the difference
between the component on the workspace and the footprint in the current database.
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3. Select the components to update as indicated in the example bel ow.

B =] — Select so that all different

omponents that do not neeW models will be updated.

| Model | |7‘I/Footprint | r |A
Dif. =

; De-select to prevent specific
Dit. | [ a
Dift. | — 1 models from being updated.

Dif. |
Dif. |
Dif. |

4. Click Update to update the selected components.

7.7 Merging Databases

» To merge the contents of another database into your User or Cor porate Database;
1. Select Tools/Database/M erge Database. The Database Mer ge dialog box appears.

2. Click Select a Component Database Name and navigate to the database that you wish to

merge into your database and click Open. You are returned to the Database Mer ge dialog
box.

3. Select the desired Target Database

4. Click start. The selected database is merged into your User Database.
5. Click Close.
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Chapter 8
Component Editing

This chapter explains how to create, edit, copy, or delete acomponent, and how to manage the

Multicap 9 component database.

release notes for alist of the featuresin your edition.
3 Editing a Component Pin Model
The following are described in this chapter.

r%‘ Some of the features described in this chapter may not be available in your edition of
Multicap 9. Such features have an icon in the column next to their description. Refer to the

Subject Page No.
Introduction to Component Editing 8-2
Adding Components with the Component Wizard 8-3
Using an Existing Symbol File 8-9
Editing Components 8-10
Editing a Component’s General Properties 8-12
Editing a Component’s Symbol 8-13
Copying a Component’s Symbol 8-14
Creating and Editing a Component’s Symbol with the Symbol Editor | 8-15
Editing a Component Pin Model 8-37
Editing a Component’s Footprint 8-38
Select a Footprint dialog box 8-39
Add a Footprint dialog box 8-44
Advanced Pin Mapping Dialog 8-45
Editing User Fields 8-49
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8.1

8-2

Introduction to Component Editing

You can edit components in Multicap using the following methods:

» Component Wizard — used to create and edit new components. For details see “8.2
Adding Components with the Component Wizard” on page 8-3

» Component Properties dialog box — used to edit existing components and is accessed
from the Database Manager dialog box. For details, see “ 8.3 Editing Components’ on
page 8-10.

You can modify any component stored in the Multicap component database. (See Chapter 7,

“Components” for more information on this database.) For example, an existing component

might now be available in a new package (originally pin-through hole, now surface mount).

You can easily copy the component information and change only the package details to create

this new component. You can also create your own component and place it into the database

or load a component from another source.

You cannot edit the Master Database. However, you can copy components to the corporate or
user database and then modify them as desired.

Tip Where possible, we recommend that you modify an existing, similar component, rather
than create one.

Each component in the component database is identified by the following types of

information, each of which arein a specific tab in the Component Properties dialog box. These

are described in subsequent sections of this chapter.

» general information (such as name, manufacturer, date and author)

» symbol (pictorial representation of the component for schematic capture)

» footprint (the package that Multicap uses when exporting a schematic containing this
component to a PCB Layout package such as Ultiboard)

» user fields (if used to further define the components)

In addition, components can be organized by using the Database Manager which lets you:

» add and remove component families from the User or Corporate databases

» modify user field titles for any database

» add and change family icons.

Note If you modify any information about a component in the Master Database, you must
store the modified information in the User Database or Cor por ate Database database.

Caution If you modify information about any component in the
Corporate Database or User Database, you are prompted for a
new name for the component. If you do not give a new name,
Multicap saves the changes to the original location, so the
original User Database or Cor por ate Database component
information is overwritten.
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Tip You can aso edit components that you have aready placed on the workspace. This can
be done using the component’s properties dialog box (double-click on the component to
display) and changing parameters in the various tabs. Changes made to placed
components in this manner will not be reflected in the database. If you place the same
component from the database, it will contain the parameters that it had before it was
edited. Editsto individual components can a so be made via the Spreadsheet View.

8.2 Adding Components with the Component
Wizard

Multicap includes a Component Wizard to step you through the process of creating a
component.

» To create acomponent:
- 1. Click the Create Component button in the Main toolbar.
g Or
Choose Tools/Component Wizard.
The Component Wizard appears.

Component Wizard - Step 1 of 6 =
Enter Compaonent Information
Component Mame: Function:

Itest ;I
Author Mame: -
It L _>l_I

Mest » I Lancel | Help

« Enter the component name and author.
» Enter abrief description in the Function box that will identify the component.
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2. Click Next. Step 2 of the wizard appears.
x|

Enter Footprint Information

Footprint Manufacturer [Generic

Select a Footprint |

Footprint Type: |

' Single Section Component ' Multi-Section Component |

Mumber of Pins: |2 3:

< Back | Tewt > | Lancel | Help |

You will enter footprint
information in this step.

3. Click Select a Footprint. The Select a Footprint dialog box appears, where you select a
footprint from one of the databases.

¢ Select the desired Database Name, scroll down the list at the bottom of the dialog box

and click the desired Footprint, for example, TO-39.

- Select a Footprint

=0l x|

Data List:

D atabase Mame: [oF]
Corporate Database
Uszer Database

MO, | b anufacturer | Footprint | E'WE_Lapout | Fir | SMTA.. | Std_Pinout Al
4006 Generic TO-3(KC) TO3 3 123
4007 Uliboard TO-3[K08A) 1:2:3:4.56:7.8.CA8
4008  Generic TO-33 PTC_P13xx :
Generic
400 Uliboard TO-39(09)
4011 Ulkiboard TO-39010)
412 Uliboard TO-39(17)
43 Generic TO-39(H034) TO34
4014 Uliboard TO-39(HO3E)
4
pdd || Dele |
Save | Copy to |
Select | Lancel | Help |

For more details on this dialog box, see “8.7.1 Select a Footprint dialog box” on
page 8-39.

8-4
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Note If you do not wish to assign afootprint at this time, select the database where the
component will be stored and click on the Add button. The Add a Footprint dialog box
appears. Typein anamein the Footprint field, for example, placeholder. Enter
“Generic” in the manufacturer field and click OK. For details, see“8.7.2 Add a
Footprint dialog box” on page 8-44.

4. Click Select. You are returned to the Component Wizard. The Footprint Manufacturer and
Footprint Type fields have been populated based on the selected footprint.

Component Wizard - Step 2 of 6 =
Enter Footprint Information
Footprint Manufacturer: [Uiboard
Footprint Type: TO39
' Single Section Component ' Multi-Section Component
Mumber of Pins: |2 3:
< Back | Mest » | Lancel | Help |

Note You can also enter values directly into the Footprint Manufacturer and Footprint Type
fieldsinstead of using the Select a Footprint dialog box. If you enter avaluein either of
these fields that do not exist in the Master or User Database, you will be prompted to
confirm that you wish to add the information to a new footprint. If you select Yes, you
will be presented with the Add a Footprint dialog box. For details, see“8.7.2 Add a
Footprint dialog box” on page 8-44.

5. Specify the number of pinsfor the component (three, in this example). You have a choice
of selecting a single or multi-section component and the number of pinsfor each.
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8-6

6. Click Next. Step 3 of the wizard appears.
x|

Enter Symbal Information

Copyto ...

Symbol Set - 1
& ANSI : :
~ DN Copy from DE

1

< Back | Mest » | Lancel | Help |

The symbol you assign to this component appears when it is placed on the workspace.
To modify the symbol information, click Edit and the Symbol Editor will be launched
— see“8.5.2 Creating and Editing a Component’s Symbol with the Symbol Editor” on
page 8-15 for more details.

Selecting ANSI or DIN, allows you to use the symbol for the symbol set you prefer.
By clicking Copy To, you can choose to have the same symbol used for both. You can
also use this button to copy the symbol of a multi-section component to another
section in that component. For details, see“8.5.1.1 Using “Copy To...”” on page 8-15.
Click the Copy From DB button to browse the component database librariesif you wish
to use an existing component symbol. For details, see “8.5.1 Copying a Component’s
Symbol” on page 8-14.
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7. Click Next. The following dialog box appears.

Component Wizard - Step 4 of 6

Set Pin Parameters

|
/

|__Click to add hidden pins: Power;
Ground; Common.

Fin Table: Add Hidden Pin | Delete Hidder Pin |
Symbol Pins | Section | Type | ERLC Statuzs |
1 A BIDIRECTIONAL  INCLUDE
2 A

BIDIRECTIONAL
3

HNCLUDE
INCL

| _ Click in field and select whether
to include or exclude pin from
Electrical Rules Checking.

- Click in field and select pin
model type from drop-down list
that appears.

™ Click in field and select desired
Section for pin.

< Back | Mest » I

Lancel | Help

8. To accept the symbol information displayed, click Next. Step 5 of the wizard appears.

Component Wizard - Step 5 of 6

Set Mapping Information Between Symbol and Layout Footprint

Symbol F'insl Footprint Pins | Fin Swap Group | Gate Swap Grou
1 1
2 2
3 3

1

| _>| Map Fins I

< Back | Mest » I

Lancel | Help

|

| - DisplaysAdvanced Pin Mapping
dialog box

The symbol and footprint pin mapping is needed for exporting to alayout package. A
symbol pin isthe name of the pin in the symbol, for example, Vcc. The footprint pinisthe
number or name of that pin on the footprint in PCB layout.

Multicap 9 User Guide
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The symbol and footprint pins must accurately map in order to transfer correctly to PCB

layout — see” Pins’ on page 8-20 for amore detailed explanation of symbol and footprint
pins.

« For each symbol pin, enter a corresponding footprint pin. The mapping information
you enter here will be displayed in the Footprint tab of the Component Properties
dialog box.

» For advanced pin mapping options, click Map Pins. The Advanced Pin Mapping dialog
box displays. For details, see “8.7.3 Advanced Pin Mapping Dialog” on page 8-45.

- Advanced Pin Mapping = |EI|1|

SymboIPinleootprintPins Type 12 3
1 1 EIDIRECTIONAL
2 2 EIDIRECTIONAL
3 3 EIDIRECTIONAL

QK I Switch | EIeanMapl Copy Up | EopyDownl Cancel | Help |

9. Click Next. The dialog box that appears lets you indicate where you would like the new
component that you just created to be saved. If thereis no family in the group that you
want to save the component, you can add a new family by clicking on the Add Family
button. For details, see “7.4.2 Managing Families’ on page 7-10.

- Component Wizard - Step 6 of 6 ;|g|5|
Famnily Tree: Database: |1ser Database
B =B8] User Database Group: Transistors

_______ = Souces Farnily: |Def

....... A E agic

....... £ Diodes Farnily

|:—:|-¥; Transistars Def
........ Def Def

_______ :u)_ Analog & ANSI " DIN

....... EE} TTL

....... 5 owos
LI ....... I bdiee Minitsl

< Back | FEinizh | Lancel | Help |

10.Navigate to the family where you want to save the component and click Finish. The
component is saved in the selected family.
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8.2.1 Using an Existing Symbol File

This section demonstrates how to use a symbol that you create in the Symbol Editor when
creating a new component using the Component Wizard.

Note Inthisexample, we will use Bjt_new.sym for the symbol’s filename.

Multicap saves all symbolsas Sym temp . sym in the folder pointed to by your
environmental variable Temp. Therefore, you must first locate this folder.

» To determine the environment variable:
1. Start your computer.
2. Follow the steps below for your operating system:
Windows XP
- Click Start, right-click on My Computer and select Properties.
- Under the Advanced tab, click the Environment Variables button.

- In the User Variables For <user> section, note the path for TEMP (e.g., C:\Documents
And Settings\User\Local Settings\Temp)

Windows 2000
- Right-click on My Computer and select Properties.
- Under the Advanced tab, click the Environment Variables button.

- In the User Variables For <user> section, note the path for TEMP (e.g., C:\Documents
And Settings\User\Local Settings\Temp)

Windows NT4
- Click Start, right-click on My Computer and select Properties.

- Under the Environment tab, in the User Variables For <user> section, note the path for
TEMP (e.g., C:\Documents And Settings\User\Local Settings\Temp)

» To create asymbol file:
1. Start Multicap 9.
2. Select Tools/Symbol Editor.

3. Inthe symbol editor, create the desired symbol. For details, see “8.5.2 Creating and
Editing a Component’s Symbol with the Symbol Editor” on page 8-15.

4. Select File/Save As and save the symbol into an easily accessible location (for example
C:\Temp>Bjt_new.sym).

» To create anew component with the symbol saved in the above step:
1. Select Tools’Component Wizard.
2. Complete step 1 of the component wizard and click Next.
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In step 2 of the component wizard, enter the desired footprint and number of pins.
In step 3 of the component wizard, click the Edit button. The Symbol Editor appears.
Select File/Open and open the symbol file saved earlier (C:\Temp>Bjt_new.sym).

I

Select File/Save As and save the symbol as sym_temp.sym in the folder determined for
TEMP (e.g., C:\Documents And Settings\User\Local Settings\Temp).

(You are overwriting the existing sym_temp.sym).

7. Select File/Exit. Notice that the symbol now appears in the component wizard preview
window.

8. Continue with the remaining stepsin the component wizard. For details, see “8.2 Adding
Components with the Component Wizard” on page 8-3.

8.3 Editing Components

» To edit an existing component:
1. Click the Database Manager button on the Main toolbar.
Or
Choose Toolg/Database/Database M anager.
The Database Manager dialog box appears:

_ioix
Companents | Family | User Field Tites |
Datahase Mame: IMaster Database j
Component List: Filter |
CAP_ELECTROLIT [0.047F-POL
2 RESISTOR_SMT  0.05-5MT
3 RESISTOR 0.00hm_8%
4 CAP_ELECTROLIT 0.15uF-POL
5 CAP_ELECTROLIT, 0.15uF-5MT
g CAP_ELECTROLIT 0.1F-POL
7 CAP_ELECTROLIT 0.1uF-POL
g CAP_ELECTROLIT, 0.1uF-5MT
| CAP_ELECTROLIT 0.22uF-POL
10 CAP_ELECTROLIT, 0.22uF-5MT -
1| | 3
Edit Copy Delete Symbol [ANSI]
il Export Impart
tove =par Impor —
Detail Report
About | Lloze I Help
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2. Select the Component tab if it is not selected.
3. Inthe Component List, select the component you want to edit.
4. Click Edit. The Component Properties dialog box appears, consisting of multiple tabs:

Component Properties - Ellll

General ISymeIl Fin Parametelsl Faotpmntl User Fieldsl

i Companent:

Name: 744 S00M
Date:[March 23, 2000
Avthar: IJVT

Funetion: [QUAD 2ANPUT HAND

ok | canea [

5. To edit component information in the various tabs, see:

» “8.4 Editing a Component’s General Properties’ on page 8-12
» “8.5 Editing a Component’s Symbol” on page 8-13
» “8.6 Editing a Component Pin Model” on page 8-37
» “8.7 Editing a Component’s Footprint” on page 8-38
V%‘ * “8.8 Editing User Fields” on page 8-49. _
Z] 6. Click OK from any of the tabs to save the edited component.
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You are prompted to specify the location where you want the edited component saved.

e elect Destination Family Name = |EI|1| Choose the database in which
Family Tree: D atabase: [Corporate D atabasze .
e you want the edited
| .. =5 TOUp:
=] Corporate Database P— component stored.
------- = Sources g
....... At B asic . .
Ear] Choose the family group in
....... It armiy—————————""""7] . .
1t Diodes v which you want the edited
------- 4 Transistors _____—— component stored and then
— - B
------- I3~ Analog click the family name. The OK
....... B ¥ ANSI - DIN button becomes active.
....... 5 cmos
....... il Misc Digia fadld Family ;I-\ Click here to add a new family
—
MR S hdivad (prompted for group and
name).
of | gancal [

Note Remember, you cannot change information in, or add to, the Master Database, SO you
must make your changesin either the Cor porate Database or User Database.

8.4  Editing a Component’s General Properties

The General tab of the Component Properties dialog box allows you to modify the

component’s name and change the functional description. The date and author are drawn from
system information and cannot be changed.

Component Properties = |E| ll

General |5ymhol| Fin Paramelersl Footpnnll User F\eldsl

r— Component:

MName: (7441 5 00M

Date: [March 23, 2000
Avthor: IJVT

Function: [QUAD 2MPUT NAND

ok Cancel
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8.5

Editing a Component’s Symbol

The Symbol tab of the Component Properties dialog box allows you to:

edit a component’s symbol
give a component the same symbol as another component
create a symbol for a component.

The symbol set
(ANSI or DIN) of the
displayed symbol.

Section of the
component.
Read-only for
existing pins. If the
number of pins is
changed, can be
edited for new pins.

The symbol assigned

to this component, if —_|

any. This is what will
appear when this

component is placed
on the circuit window.

Shared/hidden pins
that are common to
all gates in the IC.

Multicap 9 User Guide

Symbaol |

Mumber of Pins:

Mumber of Sec.: |4 3:

ection Name:

Symbal Pin T able:

Symbol Set
& ANSI
" DIN

Edit
Copy from DB ——

Copyto ... \

Use to edita
component’s
symbol.

Use to copy a
— symbol from
another
component.

| Symbal Pins | Section |

14 B

I “ Use to copy a

S . symbol to

e : another

§H-\5\5\~\it“‘--~\\\‘ section

iy B I —

3 C

3B C e

ki C

48 D

i D e Click to display

LNy 5] ¢

GMD GROUND sections of
mponent.

WO POWER_1 component
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8.5.1 Copying a Component’s Symbol

» To copy asymbol from another component:

1. From the Symbal tab of the Component Properties dialog box, click Copy from DB. The
Select a Symbol dialog box appears.

- Select a Symbol = |EI|1|
[atabaze: Component: Symbol [AMSI)
ok
Master Database ’:
Graup: 7481 500N Cloze
I'_III_'B TTL j T44L502M D S
El TAALSO2M Search...
5 457D TAALSO3EM Detail Repart...
HE T4ALS03BN & [E [c [D |
T 745
7441 S04EM i
oy unction:
= 7AALSMEN QUAD ZINPUT NAND Hep |
o= 74F T4 5054
T 7aals 744L5054N
?g 7445 T4ALS 08 Footprint b anuf. \Type:
744 508N
744 509M
744 509N %
I E——
|C0mp0nents: 92 | v

2. Navigate through the Database, Group, Family and Component liststo identify the
component whose symbol you want to copy and click OK. (Click Close to cancel.) You
return to the Component Properties dialog box, where the symbol associated with the
selected component appears.

3. If you want to change the symbol set to be associated with this component, select ANSI or
DIN from the Symbol Set box. The appropriate symbol appears in the upper part of the
dialog box.

4. To confirm the association of this symbol with your component, click OK.
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8.5.1.1 Using “Copy To...”

» To copy the symbol of a multi-section component to another section in that component:
1. Click Copy to in the Symbol tab of the Component Properties dialog box.
The Select Target dialog box displays.

Select Target

Ok I Lancel |

2. Select the sections to where you would like to copy the symbol and click OK.

8.5.2 Creating and Editing a Component’s Symbol with
the Symbol Editor

The Symbol Editor isaspecialized graphics editor that allows you to create or modify a
component’s symbol. The Symbol Editor functionsin the “normal” mode when editing
component symbolsin the database, or creating a new symbol. To edit the symbol for asingle
component in your active circuit, use the “In-Place Edit Mode”. See “8.5.2.4 In-Place Edit
Mode” on page 8-24 for details.

» To edit acomponent symbol:

1. Double-click on the desired component and click Edit Component in DB to display the
Component Properties dialog box.

2. Inthe Symbal tab of the Component Properties dialog box, in the Symbol Set box, be sure
you have selected the desired symbol set (ANSI or DIN).

3. Click Edit. The Symbol Editor appears, displaying the selected symbol for you to edit.
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The Symbol Editor looks like this:

Menu bar = sym_temp.sym - Symbol Editor - |E||5|
\ File Edt Yew Pins Graphics Layout Tool Help ‘
mmms<i:;Dﬁm%hﬂnﬁhﬂﬂﬁéwHQ@QHXﬂ”H““W“
gl Hzanlaeaa < nEHal[Naxosceozx > @]
Workspace ———F—
. . e — — — s _|
Draw grid \\ |
— [
Pin grid <
P l
Boundary - B
box —]
=]
ﬂ Mame Shape | Length | Symbol Pins | [Mame Origntation | Mame Font | Mame Font Style | MName Fort Size :l
Spreadsheet 14 — Line Pin Regular Hidden Auto Courier Mew Reqular 7
. 1B — Line Pin Regular Hidden Auko Courier Mew Regular 7
View 17 o= Dot Pin Regular Hidden Auto Courier Mew Reegular 7 -
W[4 [m[+Ping 41 Drawe Layer IER] | _’|—I
gtatus For Help, press F1 [%=141v=67 [Smallest Grid |Z0om: 500% lﬁm v
ar

The Symbol Editor dialog box consists of:

the menu bar, which contains the menus with their associated commands.

the toolbars, which give quick access to the most commonly-used tools.

the workspace, which iswhere you build or modify your symbols. The Pin Grid aidsin the
placement of pins. Its size cannot be adjusted. The Draw Grid aids in the placement of
graphic elements inside the Boundary Box.

the Spreadsheet View, which is where you find and edit various graphical primitives and
pin parameters.

the Status Bar, which gives information on the commands and actions associated with the
position of the cursor.

The next sections describe the menus, toolbars and Symbol Editor functionality in more detail.

8-16
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8.5.2.1 Symbol Editor Spreadsheet View

The Spreadsheet View iswhere you find and edit various symbol parameters. When you select
an item on the workspace, it is highlighted in the spreadsheet, and vice versa. If you make a
change to an item in the spreadshest, it is reflected on the symbol in the workspace.

Pins Tab
Spreadsheet |
Mame | Shape | Length | Symbol Pins | ame Orientation | Iame Fonk | Mame Font Style | -
14 — Line Pin Reqular Hidden Auko Courier Mew Reqgular
1B — Line Pin Regular Hidden Auka Calltier Mew Reqular _—
1% o= Dk Pin Regular Hidden Auka Calltier Mew Regular -
4] 4] » [ Pins 1 Draw Layer |'|1| | ;l
Column Description
Name The pin’s name. You can perform full or partial negation on pin names by

typing the * symbol on either side of any character that you wish to display a
negation bar on the symbol.

Shape Select a row and click in this field to display a list of pin types. Choices are:
Line Pin; Dot Pin; Clock Pin; Dot-Clock Pin; Input Wedge Pin; Output Wedge
Pin; Zero-Length Pin. Select the desired pin type. The symbol changes to
reflect your selection. For details on pin types, see “ Pins” on page 8-20.

Length Select a row and click in this field to display a list of pin lengths. Choices are:
Short (1 grid); Regular (2 grids); Long (3 grids); Extra Long (4 grids). If
Zero-Length Pin is selected in the Shape field, the list of pin lengths is not
available in the Length field.

Symbol Select a row and click in this field and select either Hidden or Visible to hide or
Pins show the pin name on the symbol.
Name Select a row and click in this field to set the orientation of the pin’'s name on the

Orientation | symbol. Choices are: Auto; Vertical; Horizontal.

Name Font | The font used for the pin’s name.

Name Font | The style of font used for the pin's name (for example, Bold).
Style
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Spreadsheet e

Mame Font Size | Fookprint Fins | Mumber Orientation | Mumber Font | Mumber Font Style | Mumber Fork Size |-
7 Hidden Auko Regular 7
7 Hidden Auto Regular 7 oo
7 Hidden Auko Reqgular 7 .;I
«|4|p|»| Pins /£ 1 Draww Layer I >|

Column Description

Name Font | The size of the font used for the pin's name.

Size

Footprint Select a row and click in this field and select either Hidden or Visible to hide or

Pins show the footprint pin on the symbol.

Number Select a row and click in this field to set the orientation of the pin number on

Orientation | the symbol. Choices are: Auto; Vertical; Horizontal.

Number The font used for the pin's number.

Font

Number The style of font used for the pin’s number.
Font Style

Number The size of the font used for the pin’s number.
Font Size

See also “ Pins’ on page 8-20.
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Draw Layer Tab

|
ame | Pen Type | Pen ‘Width | Pen Color | Brush Tvpe | Brush Color | Font | Font Skyle | Font Size
Arc = Solid One Pixel B Automatic
TMultiline = Solid One Pixel B Automatic
Ellipse = Solid Mot Scaleable B Automatic [ tnwisible B Automatic
Text B Automatic Arial Regular 5
][4 ¥ [w["Pinz 51 Draw Layer KN M
Column Description
Name The type of graphic element.
Pen The appearance of lines for graphics elements, excluding placed text. Select a
Type row and click in this field to display a list of pen types. Choices are: Solid,;
Dash; Dot; Dash-Dot; Dash-Dot-Dot; Invisible; Solid Inside Frame.
Pen The width of the lines in graphic elements, excluding placed text. Select a row
Width and click in this field to display a list of pen types. Choices are: Not Scalable;
One Pixel; Two Pixels; Three Pixels; Four Pixels; Five Pixels.
Pen The color of lines for graphic elements, including placed text. Select a row and
Color click in this field to display a color palette.
Brush The style of the fill in elements such as polygons, that have a fill. Select a row
Type and click in this field to display a list of fill types. Choices are: Solid; Invisible;
Horizontal; Vertical; Diagonal Downward; Diagonal Upward; Cross; Diagonal
Cross.
Brush The color of the fill in elements such as polygons, that have a fill. Select a row
Color and click in this field to display a color palette.
Font The font name, active for placed text elements only. Select a row and click in
this field to display a list of fonts.
Font The font style, active for placed text elements only. Select a row and click in
Style this field to display a list. Choices are: Regular; Italic; Bold; Bold Italic.
Font The font size, active for placed text elements only. Select a row and click in this
Size field to display a list of sizes.

Note If objects are grouped using Edit/Group, their distinct names and properties will no
longer appear. The name for any grouped object will appear as* Group”.

Multicap 9 User Guide
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8.5.2.2 Working with the Symbol Editor

To use the Symbol Editor to create working symbols you need to be familiar with the elements
required to make up asymbol in Multicap. The key elements needed for a symbol are:

» shape
e pins
These are described in more detail in the following sections.

Shape
A symbol requires a shape to allow usersto recognize its general function.

You use the drawing capabilities of Multicap’s Symbol Editor to construct a shape that makes
logical sense for the component you are creating or modifying. The simplest way to do thisis
to edit the shape of an existing component. Once thisis done, you must add pins.

Pins
There are three main partsto apin. These are the:

* Name— Thisisthe name of the pin and is usually the same asthat given in the data sheet.
For example, most digital parts have pins named “VCC” and “GND”. These names are
used to identify the actual name of the pin in the symbol and must be unique. It is
recommended that you use concise names as they display best on the workspace and on
printed output.

There are two methods to handle components that have more than one pin with the same
name;

1. Have one pin on the symbol that represents the duplicated pin (for example, “GND")
and match the footprint pins later to the one on the symbol pin.

2. Add multiple pinsthat have the same basic name but append a digit to represent each
occurence. For example, you could represent multiple ground connections as GND1,
GND2, GND3, etc.

* Footprint Pin — Thisisthe pin number on the footprint for the device. This numbering
will match the numbering used in PCB layout. Within the Symbol Editor you only choose
whether to display the footprint pins by default, or not, and their orientation on the
workspace.

» Shape— The shape of the pin denotes the type of pin. Multicap provides seven pin shapes
that you can use: Line Pin; Dot Pin; Clock Pin; Dot-Clock Pin; Input Wedge Pin; Output
Wedge Pin; Zero-Length Pin. For details, see “ Place Pin Toolbar” on page 8-34. The
shapes are used for identification purposes and do not have any impact on the operation of
the component.

Note The symbol and footprint pins must accurately map in order to transfer correctly to
PCB layout.
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Thisis a 555 timer’s
symbol shown in
the Symbol Editor

Footprint Pin 7
Symbol Pin

This is the 555 timer’s

symbol shown in

Multicap’s workspace

Footprint Pin 7
Symbol Pin

» To add apinto asymbol:

T##

DIS
THR
TRI

| con

vee

GND

i##

WCC
RST auT
(]2
THR
TRI
CON

GND

i

LMSSSCM

The relationship of the
Footprint Pin to the Symbol
Pin is mapped in the
Footprint tab of the
Component Properties
dialog box. For details, see
“8.7 Editing a Component's
Footprint” on page 8-38

1. Click onthe desired pin typein the Place Pin Toolbar.
2. Click on the workspace where you want the pin to appear.

Note Pins cannot be placed on top of each other or on corners of the boundary box. If you
attempt to do so, the cursor switchesto acircle with aline through it, indicating that

the action is prohibited.

» You can edit apin’s propertiesin the Pins tab of the Spreadsheet View. For details, see“ Pins

Tab” on page 8-17.
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Default Pin Options Dialog Box
For details on the Pin Array Options dialog box, go to “ Pin Array Options Dialog Box” on
page 8-23.
» To set up the default options for pins:
1. Choose Ping/Default Pin Options.
x
Fin Mame r— Pin Propertie:
Prefis Index v Suffis Shape
[i70 Stathon [T 5] | f—< Line Pin =l
Increment by m Ly
Fegular -
Mame Preview II.-"D‘I Mame Orientation
CTR—
Mumber Orientation
V' Continuous Pin Placement IAuto jv V \Nu"iLsJPl;F:[
ak. I Cancel |
2. Set the options in the Pin Name box:
* Prefix field—appears before the pin name. A preview of the prefix appearsin the
Name Preview field.
 Suffix field—appears after the pin name. A preview of the suffix appearsin the
Name Preview field.
* Index checkbox—enables the Sart from and Increment by fields.
¢ Sart from field—the starting number for the pins.
¢ Increment by field—the size of the steps between pin numbers.
3. Set the optionsin the Pin Properties box.
* Shape drop-down list—the shape of the pin.
¢ Length drop-down list—the length of the pin.
¢ Name Orientation drop-down list—the orientation of the pin name. If you do not wish
to show the pin name, turn off the Name Visible checkbox.
¢ Number Orientation drop-down list—the orientation of the pin number. If you do not
wish to show the pin number, turn off the Number Visible checkbox.
4. Optionally, enable the Continuous Pin Placement checkbox. This allows you to place pins

one after the other, based on the parameters entered in the above steps, until the Esc button

on

8-22
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Pin Array Options Dialog Box

» To placeapin array on asymbol:
1. Choose Pinsg/Place Pin Array.

x
Fin Mame r— Pin Propertie:
Prefix Index v ——— Suffis Shape
Im Start fram |1 3: I I_’< Line Pin j
Length
Increment by |1 3‘
= IHeguIar 'l
Mame Preview II.-"D‘I Mame Orientation
lﬁ Mame
Mumber of Ping in Amray |3 3: Auto - ¥ Wizible
X o X Mumber Orientation
Distance between Pins in Aray |1 3: Grid(s) " MNumber
. [futo =l Plistie
Fins Order
’76’ Clockwize 7 Counterclockwise ‘
()8 I Cancel |

2. Set the optionsin the Pin Name box:

* Prefix field—appears before the pin names. A preview of the prefix appearsin the
Name Preview field.

 Index checkbox—enables the Sart from and Increment by fields.

* Sart from field—the starting number for the pinsin the array.

* Increment by field—the size of the steps between pin numbersin the array.

 Suffix field—appears after the pin names. A preview of the suffix appearsin the
Name Preview field.

3. Enter the quantity of the pins desired in the Number of Pinsin Array field.

4. Enter the spacing of the pins (in grids) in the Distance between Pinsin Array field.
5. Set the optionsin the Pins Order box:

* Clockwise button—pins are placed in ascending order clockwise.
 Counterclockwise button—pins are placed in ascending order counter-clockwise.
6. Set the optionsin the Pin Properties box.

 Shape drop-down list—the shape of the pin.

 Length drop-down list—the length of the pin.

* Name Orientation drop-down list—the orientation of the pin name. If you do not wish
to show the pin name, turn off the Name Visible checkbox.

* Number Orientation drop-down list—the orientation of the pin number. If you do not
wish to show the pin number, turn off the Number Visible checkbox.

7. Click OK and place the array in the desired location. You are not permitted to place the
array if thereisinsufficient space.
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8.5.2.3 Enter Text Dialog Box

This dialog box is accessed from either the Symbol Editor, or Title Block Editor. For details on
the Title Block Editor, see “5.3 Title Block Editor” on page 5-13.
» To enter text on asymbol or title block:

1. Select Graphics/Text.

Enter Text

x|

Enter Text

I

Faont Font Style Size Text Orientation
IAriaI IHeguIar 5 *  Ahc

It B e 2

T Avial Black — e 3 =

B Arial Narrow Bold Italic ]

T Avial Rounded MT Bale 9q

T Baskerville Old Face 10

1>

T Bauhaus 33 LI

| ] Automatic -
Eancell

2. Typethedesired text in the Enter Text field.
3. Change the formatting of the text as desired:
» Font field—select desired font from the list or typein.
¢ Font Style field—select desired style from the list.
» Sizefield—select desired size from thelist or typein.
e Text Orientation box—select either horizontal or vertical orientation.

¢ Automatic drop-down—optionally, select a new color from the pop-up that appears
when you click on the down-arrow.

4. Click OK and place the text in the desired location.

Caution If the boundary does not contain sufficient space to place the

text, it will be lost when you click the mouse.

8.5.2.4 In-Place Edit Mode

To edit the symbol for a component placed on the workspace, right-click on the component

and select Edit Symbol from the pop-up that appears. The Symbol Editor launchesin the
In-Place Edit Mode.

You can edit the symbol via the menus, toolbars and spreadsheet.
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In the In-Place Edit Mode, you can change the graphical elements of a symbol (e.g., the shape
and placed text). You cannot add or remove pins as this would affect the footprint mapping.

Note The In-Place Edit Mode only changes the symbol for the selected component. It does
not change the symbol for other components of the same value within the active
circuit, or in the database.

8.5.2.5 Symbol Editor Menus

The Symbol Editor menus contain all the commands necessary to create and edit component

symbols.

File Menu
The following selections are available under the File menu:

Menu

Use

New

Opens a new untitled document in the Symbol Editor. If you already have one
open, it will close first, after prompting you to save any changes.

Open

Opens an existing document in the Symbol Editor. If you already have one
open, it will close first, after prompting you to save any changes.

Save

Saves changes to the active document.

Save As

Opens the standard Windows “Save As” dialog box where you can save the
active document under a new or existing name.

Print
Setup

Opens the standard Windows “Print Setup” dialog box where you can enter the
desired parameters for your printer.

Print
Preview

Opens the Print Preview dialog box, which shows the symbol in the active
document with the best fit to the page. There are no other sizes available.

Print

Opens the standard Windows “Print” dialog box where you can enter the
desired printing properties and print the symbol. The symbol is printed with the
best fit to the page. There are no other sizes available for printing the symbol.

Exit

Closes the Symbol Editor and returns you to the main Multicap screen. Before
exiting, you are prompted to save changes, if any, to the active document.
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Edit Menu
The following selections are available under the Edit menu:

Menu Use

Undo Undoes the previous action.

Redo Redoes the previous “undo” action.

Cut Removes the selected element(s) from the workspace and places them on the
clipboard.

Copy Places a copy of the selected element(s) on the clipboard. Note that pin

names cannot be copied separately.

Paste Places a copy of the element(s) on the clipboard on the workspace at the
cursor’s location. If the clipboard contains pins and graphical elements, only
the graphical elements will be pasted.

Delete Removes the selected element(s) from the workspace. They are not placed on
the clipboard.

Copy As Copies the symbol on the workspace to the clipboard as a metafile. For use
Picture with Winword.

Copy As Copies the symbol on the workspace to the clipboard as a bitmap image. For

Bitmap use in PaintBrush.

Select All Selects all of the elements on the workspace.

Flip Flips the selected element(s) horizontally. Does not apply to pins.
Horizontal

Flip Flips the selected element(s) vertically. Does not apply to pins.
Vertical

Rotate 90 | Rotates the selected element(s) 90 degrees clockwise. Does not apply to pins.
Clockwise

Rotate 90 | Rotates the selected element(s) 90 degrees counter-clockwise. Does not
Counter apply to pins.

Cw

Snap To Snaps the selected element(s) to the Draw Grid that is found within the
Grid symbol’'s boundary box. Does not apply to pins.

Group Places selected elements in one group. Does not apply to pins.

UnGroup Returns an element that was made using the Group command, back to its
individual elements. Does not apply to pins.
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Menu Use

Bring To Brings selected element(s) to the foreground on the workspace. Other

Front element(s) appear behind them. Does not apply to pins.

Send To Sends selected element(s) to the background on the workspace. Other

Back elements appear in front of them. Does not apply to pins.

Resize Places a cursor at the lower-right side of the boundary box. Drag it to the

Boundary | desired location to resize the boundary box. You cannot make the boundary

Box box smaller than the elements that it contains or smaller than is required for
the pins that are attached to it.

View Menu

The following selections are available under the View menu:

Menu

Use

Toolbars

Toggles the following toolbars on and off: Standard Toolbar; Zoom Toolbar;
Draw Tools; Pin Place Toolbar; Drawing Toolbar.

Spread-
sheet

Toggles the spreadsheet view on and off. For details, see “8.5.2.1 Symbol
Editor Spreadsheet View” on page 8-17.

Status
Bar

Toggles the Status bar at the bottom of the screen on and off.

Show
Pin Grid

Toggles the Pin Grid, which displays outside of the Boundary Box on the
workspace, on and off. For consistency throughout Multicap, the Pin Grid's
size cannot be changed.

Show
Draw
Grid

Toggles the Draw Grid, which displays inside the Boundary Box, on and off.

Draw
Grid Size

Sets the size of the Draw Grid, which displays inside the Boundary Box. The
choices are: No Grid; Smallest Grid; Small Grid; Regular Grid; Large Grid.

Zoom In

Magnifies the element(s) in the workspace.

Zoom
Out

Reduces the viewing size of the element(s) in the workspace.

Zoom
100%

Displays the items in the workspace at their normal viewing size. This is the
size that they will be displayed at in Multicap. When the Symbol Editor first
opens, the magnification is set to 200%.
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Menu Use

Center When viewing the workspace at high magnifications, you can use this

By command to center the image on the workspace. Select Center By Mouse and

Mouse then click on the spot that you would like to be placed at the center of the
workspace.

Redraw Redraws all elements in the workspace.

Pins Menu

The following selections are available under the Pins menu. For details on pin types, see*

Pins’ on page 8-20.

Menu Use

Select Use to select element(s) on the workspace by clicking and dragging the
mouse.

Line Pin Places a line pin on the workspace.

Dot Pin Places a dot pin on the workspace.

Clock Places a clock pin on the workspace.

Pin

Dot- Places a dot-clock pin on the workspace.

Clock

Pin

Input Places an input wedge pin on the workspace.

Wedge

Pin

Output Places an output wedge pin on the workspace.

Wedge

Pin

Zero- Places a zero-length pin on the workspace.

Length

Pin

Place Displays the Pin Array Options dialog box where you enter parameters to

Pin Array | place a pin array on the workspace. For details, see “ Pin Array Options Dialog
Box” on page 8-23.

Default Displays the Default Pin Options dialog box where you enter the default

Pin settings for the various pin types. For details, see “ Default Pin Options Dialog

Options Box” on page 8-22.
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Graphics Menu
The following selections are available under the Graphics menu:

Menu

Use

Text

Displays the Enter Text dialog box where you enter and format text to be
placed on the workspace. For details, see “8.5.2.3 Enter Text Dialog Box” on
page 8-24.

Line

Draws a line on the workspace.

Multiline

Draws a multiline on the workspace.

Half
Ellipse
Arc

Places half of an ellipse on the workspace. Click once at the desired starting
point and click again where you wish the diameter of the ellipse to end. As you
move the cursor, a dotted outline of the ellipse appears. Click again to place
the outer point of the arc at the desired location.

Segment
Arc

Places an arc on the workspace. Click once to place the center point of the
arc, click again to place the outer diameter point. As you move the cursor, a
dotted outline of the arc appears. Now move the cursor and click to place the
arc’s end point.

Bezier

Places a bezier curve on the workspace. Click to place the start of the curve,
then move the cursor on the workspace. As you move the cursor, a dotted
outline of the bezier curve appears. Click to place the end point of the bezier,
then move and click the cursor twice more to form the final shape of the bezier.

Rectangle

Places a rectangle on the workspace.

Circle

Places a circle on the workspace. Click to place the center of the circle, then
move the cursor on the workspace. As you move the cursor, a dotted outline of
the circle appears. When the circle is the desired size, click to place it on the
workspace.

Ellipse

Places an ellipse on the workspace. Click to place the center of the ellipse,
then move the cursor on the workspace. As you move the cursor, a dotted
outline of the ellipse appears. When the ellipse is the desired shape and size,
click to place it on the workspace.

Polygon

Places a polygon on the workspace. Click to place the polygon’s corners and
right-click to finish.

Bitmap

Places a bitmap image on the workspace. Click to display a standard Windows
“Open” dialog box, where you can select the desired bitmap.

Note Graphical primitives such as lines and rectangles can only be placed inside the

boundary box. If you attempt to place them outside of the boundary box, the cursor
will change to acircle with aline through it, indicating that the action is prohibited.
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Layout Menu

To align two or more graphic elements, use one of the following selections from under the
Layout/Align menu:

Menu Use

Left Left aligns the selected elements.

Horiz. Horizontally centers the selected elements.

Center

Right Right aligns the selected elements.

Top Aligns the selected elements along their top edges.
Vert. Vertically centers the selected items.

Center

Bottom Aligns the selected elements along their bottom edges.
Tool Menu

The following selection is available under the Tool menu:

Menu Use

Check Confirms that the symbol has no errors, such as duplicate pin names.

Symbol

Customize | Displays the Customize dialog box. For details, see “3.6 Customizing the
Interface” on page 3-35.

Help Menu

The following selections are available under the Help menu:

Menu Use

Help Displays the helpfile.

Topics

About Displays a splash window with information about the Symbol Editor.
Symbol

Editor
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Pop-up Menus

Depending on where you right-click in the Symbol Editor, different pop-up menus appear.

Right-clicking from a menu displays a pop-up which allows you to toggle the following
toolbars on and off: Standard Toolbar; Zoom Toolbar; Draw Tools; Pin Place Toolbar;
Drawing Toolbar.

Right-clicking in the workspace displays a pop-up that contains: Cut; Copy; Paste; Show
Draw Grid; Draw Grid Size; Snap To Grid; Flip Horizontal; Flip Vertical; Rotate 90
Clockwise; Rotate 90 Counter CW. For details on these, see “ Edit Menu” on page 8-26.

8.5.2.6 Toolbars

The toolbars give access to the most commonly-used tools.

Standard Toolbar

£
Dl »=2r @8 o | R& %

The buttons in the Standard toolbar are described bel ow:

Button Description
Open button. Opens a new untitied document in the Symbol Editor. If you
D already have one open, it will close first, after prompting you to save any

changes.

Open button. Opens an existing document in the Symbol Editor. If you already
have one open, it will close first, after prompting you to save any changes.

%

n]

Save button. Saves changes to the active document.

Cut button. Removes the selected element(s) from the workspace and places
them on the clipboard.

[

i

Copy button. Places a copy of the selected element(s) on the clipboard.

Paste button. Places a copy of the element(s) on the clipboard on the
workspace at the cursor’s location.

-]
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Button Description

Copy As Picture button. Copies the symbol on the workspace as a metafile.

Copy As Bitmap button. Copies the symbol on the workspace as a bitmap
image.

Undo button. Undoes the previous action.

5

2

Redo button. Redoes the previous “undo” action.

Print Preview button. Opens the Print Preview screen, which shows the
symbol in the active document with the best fit to the page. There are no other
magnifications available.

=

Print button. Opens the standard Windows “Print” dialog box, where you can
enter the desired printing properties and print the symbol. The symbol is
printed with the best fit to the page. There are no other magnifications
available for printing the symbol.

iz}

About Symbol Editor button. Displays a splash screen with information about
the Symbol Editor.

3

Zoom Toolbar

m A The buttons in the Zoom toolbar are

) i (o) described below.

Button Description

Zoom 100% button. Displays the items in the workspace at their normal
viewing size. This is the size that they will be displayed at in Multicap. When
the Symbol Editor first opens, the magnification is set to 200%.

@l Zoom In button. Magnifies the elements on the workspace.

Zoom Out button. Reduces the viewing size of the element(s) on the

@ workspace.
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Draw Tools Toolbar

A

R ONGCOSZTE DO LA R

v

The buttons in the Draw Tools toolbar are described bel ow:

Button

Description

Y

Select button. Use to select element(s) on the workspace by clicking and
dragging the mouse.

o

Rectangle button. Places a rectangle on the workspace.

z

Line button. Places a line on the workspace.

(0]

Circle button. Places a circle on the workspace. Click to place the center of the
circle, then move the cursor on the workspace. As you move the cursor, a
dotted outline of the circle appears. When the circle is the desired shape and
size, click to place it on the workspace.

[}

Ellipse button. Places an ellipse on the workspace. Click to place the center of
the ellipse, then move the cursor on the workspace. As you move the cursor, a
dotted outline of the ellipse appears. When the ellipse is the desired shape and
size, click to place it on the workspace.

N

Multiline button. Places a multiline on the workspace.

2]

Polygon button. Places a polygon on the workspace.

v

Half Ellipse Arc button. Places a half ellipse arc on the workspace.

Bl

Segment Arc button. Places an arc on the workspace. Click once to place the
center point of the arc, click again to place the out diameter point. As you
move the cursor, a dotted outline of the arc appears. Now move the cursor and
click to place the arc’s end point.
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Button Description

Places a bezier curve on the workspace. Click to place the start of the curve,
H then move the cursor on the workspace. As you move the cursor, a dotted
outline of the bezier curve appears. Click to place the end point of the bezier,
then move and click the cursor twice more to form the final shape of the bezier.

Text button. Displays the Enter Text dialog box, where you enter and format
A text to be placed on the workspace. For details, see “8.5.2.3 Enter Text Dialog
Box” on page 8-24.

Bitmap button. Places a bitmap image on the workspace. Click to display a
E_:S standard Windows “Open” dialog box, where you can select the desired
bitmap.

Check Symbol button. Confirms that the symbol has no errors, such as

ﬂ duplicate pin names.

Place Pin Toolbar

Place Pin Toolbar k|

— O = Ded Al B X

The buttons on the Place Pin Toolbar are described below.

Button Description

Line Pin button. Places a line pin on the workspace.

EARIE

& Dot Pin button. Places a dot pin on the workspace.

& Clock Pin button. Places a clock pin on the workspace.

Dot-Clock Pin button. Places a dot-clock pin on the workspace.

Input Wedge Pin button. Places an input wedge pin on the workspace.

& [
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Button

Description

=

Output Wedge Pin button. Places an output wedge pin on the workspace.

5]

Zero-Length Pin button. Places a zero-length pin on the workspace.

Note For details on pin types, see” Pins’ on page 8-20.

Drawing Toolbar

||:|+ +0|
O+ 40

g
oo

W T WE DR eS|

The buttons on the Drawing toolbar are described below:

Button

Description

Align Left button. Moves selected objects horizontally so that their left sides
line up with the left side of the left-most object. At least two objects must be
selected to enable this button. Does not work for pins.

Align Right button. Moves selected objects horizontally so that their right sides
line up with the right side of the right-most object. At least two objects must be
selected to enable this button. Does not work for pins.

Align Top button. Moves selected objects vertically so that their top sides line
up with the top side of the top-most object. At least two objects must be
selected to enable this button. Does not work for pins.

Align Bottom button. Moves the selected objects vertically so that their bottom
sides line up with the bottom side of the bottom-most object. At least two
objects must be selected to enable this button. Does not work for pins.

+0
3

Snap To Grid button. Snaps the selected element(s) to the Draw Grid that is
found within the symbol’s boundary box. Does not work for pins.

k4

Distribute Horizontal button. Evenly spaces the selected objects horizontally.
At least three objects must be selected to enable this button. Does not work for
pins.

3L

Distribute Vertical button. Evenly spaces the selected objects vertically. At
least three objects must be selected to enable this button. Does not work for
pins.
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Button Description

Bring To Front button. Brings selected element(s) to the foreground on the
workspace. Other element(s) appear behind them. Does not work for pins.

Send To Back button. Sends selected element(s) to the background on the
workspace. Other elements appear in front of them. Does not work for pins.

@ |

Rotate 90 Counter CW button. Rotates the selected element(s) 90 degrees

= counter-clockwise. Does not work for pins.
Rotate 90 Clockwise button. Rotates the selected element(s) 90 degrees
_':1[ clockwise. Does not work for pins.

Flip Horizontal button. Flips the selected element(s) horizontally on the
workspace. Does not work for pins.

E3

Flip Vertical button. Flips the selected element(s) vertically on the workspace.
Does not work for pins.

n

Ungroup button. Returns an element that was made using the Group
command back to its individual elements. Does not work for pins.

i)

[l

Group button. Places selected elements in one group. Does not work for pins.

Resize Boundary Box button. Places a cursor at the lower-right side of the
boundary box. Drag it to the desired location to resize the boundary box. You
cannot make the boundary box smaller than the elements that it contains or
smaller than is required for the pins that are attached to it.

b2l
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8.6 Editing a Component Pin Model

The Pin Parameters tab of the Component Properties dialog box allows you to the type of pin
for each of the symbol pinsin a component.

Pin Parameters | Section of a multi-section
| _— component. This column is
Component Type: read-only.
Component Technology: m
Pin T able: |_— Type of pin.
| Swmbol Pins | Section /I’ﬂpe | ERC StatuM -
14 & INPUT | E
1B & INPUT INCLUDE
1 & ACTIVE DRIVER  INCLUDE
24 B INPUT INCLUDE
2B B INPUT INCLUDE
2 B ACTIVE DRIVER  INCLUDE
34 C INPUT INCLUDE
3B C INPUT INCLUDE .
2y c ACTIVE DRIVER  INCLUDE Include/exclude pin from
a D INFUT INCLUDE Electrical Rules Check.
4B D INPUT INCLUDE b
4y D ACTIVE DRIVER  INCLUDE
GHD GROUND GHD INCLUDE LI

QK I Cancel | Help |

Note The Symbol Pin isthe name of the pin. For example, most digital parts have pins
named “Vcc” and “GND”.
» To enter pin parameters:
1. Select the type of component in the Component Type drop-down list.

2. Select the technology in the Component Technology drop-down list.

3. For each symboal pin, click in the corresponding field in the Type column and select the pin
type from the drop-down list that appears.

Tip You can assign the same pin type to multiple symbol pins at once. Use the CTRL and
SHIFT keysto select the desired pins and then select the desired type from one of the
selected Type fields. The type for all of the selected symbol pinswill change to reflect
your selection.

4. Select whether or not you wish to include each symbol pininthe Electrical Rules Check by
clicking in the corresponding field in the ERC Satus column and selecting either
INCLUDE or EXCLUDE. (The default is INCLUDE).
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8.7 Editing a Component’s Footprint

The Footprint tab of the Component Properties dialog box allows you to specify/modify
package information for a component and map footprint and symbol pins of a component.

Allows the user to add a footprint
package to the component from

a list of footprints in the selected
database.

Footprint |

Footprint b anufacturersType:

Add From Databasej

Delete ~ Allows the user to delete any of
Change i\ the footprint packages assigned

iz i to the component in the Footprint
\ Manufacturer\Type section.
Symbaol Pin to Footprint Fin b apping T able:

o e EEEE T Displays the Change Footprint
TP i 1 e A'n = dialog box (see “5.1.2.2 Edit
1B 2 & Footprint Dialog Box” on
17 3 B page 5-5).
4 &
5 &
& B — Displays the Advanced Pin
19 i Mapping dialog box.
8 B
1 & _l;l Shows the user the manufacturer
k and footprint name associated
[ ok | caced | Hep | with the component.

Shows the symbol pin names of the component and the
footprint pin they are associated with in the package.

Note A footprint in the Master Database cannot be modified. To modify afootprint a copy
must be added to the Corporate Database or User Database.
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8.7.1 Select a Footprint dialog box

» To modify or enter package information:
1. Click the Add From Database button in the Footprint tab of the Component Properties
dialog box. The Select a Footprint dialog box appears.

Indicates what database Lets you filter the contents of the Data List. See
footprints are in. “8.7.1.1 Filter dialog box” on page 8-40.

_(Ol x|
Shows list of footprints.
/ p

- Select a Footprint

Database Mame: JUEREINEEERE
Corporate Database

Data List: Uszer Database Lets you add a footprint
NO. | Manufacturer | Footpint | EwB_Layout | Pin | SMT. Mnout N to the User Database
1846 Generic LOFP-100 12345678910 or Corporate Database
1847 AnalogDevices  LOFP-144 144 23 B85; database. See “8.7.2
1848 CirrusLogic LOFP-144 144 . .

1849 AnalogDevices - 48 Add"a FOOth’Int dIaIOQ
1850 Ultiboard aFP4a 1 box” on page 8-44
18581  Generic M-142 M-142
1852 Generic

Lets you delete a

footprint from the

Corporate or User
Database.

Generic

Shows a snapshot of
I what the footprint looks
like.

Lets you copy a footprint
™ from one database to
another.

Select I Lancel

2. Select the Database Name where the footprint is that you want to edit.

3. If thefootprint isin the Master Database, select the footprint in the Data List and click the
Copy To button. The Set Parameters dialog box arrears prompting you to placeit in the
Corporate Database or User Database.

Set Parameters ﬂ
Database Mame: Corporate Library

M anufacturer IGeneric

Footprint |$p_E LkD_A

Ok I Lancel |
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4. Click OK. Thefootprint is copied to the database you indicated and you are returned to the
Select a Footprint dialog box.

5. Click thefield of the footprint you want to modify.
6. Enter the appropriate information.

Note Onceafootprint is modified, you will be prompted to save the footprint with the
modifications. If you choose not to save, the modifications will be removed.

7. Click the Save button. The modifications are saved.

» To map symbol and footprint pins:
1. Navigate to the Footprint tab of the Component Properties dialog box.

2. Select thefootprint you wish to make modifications to in the Footprint Manufacturer\Type
box.

3. Inthe Symbol Pin to Footprint Pin Mapping Table, for each Symbol Pin:

* Select its corresponding footprint pin from the drop-down list in the Footprint Pins
column, using information from the component’s datasheet.

Note For adiscussion of the differences between symbol pins and footprint pins, see* Pins’
on page 8-20.

e Select its swap group from the drop-down list in the Swap Group column. Pinsin the
same swap group can be interchanged during the PCB layout process.

8.7.1.1 Filter dialog box

You can filter what is displayed in the Data List of the Select a Footprint dialog box by using
the Filter dialog box. For example, you may wish to view a specific footprint from a specific
device manufacturer only.

» To filter contents of the Data List:

1. Click Filter in the Select a Footprint dialog box to display the Filter dialog box.
Fiter

Filter List:

MO, | Colurnmn | Operator I Walue | QK I
Lancel |

[Clear Filter,

Ix

Add |
Delete |
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2. Click Add. The dialog box changes as shown below.
Fiter

Filter List:

Ok

Lancel

Clear Filker

i

Add

d

Delete

3. Enter desired parameters as shown below:

* Column — correspondsto the columnsin the Select a Footprint dialog box. Click in the
field and select the desired value from the drop-down list that appears (“ Footprint”, for
example).

» Operator — select one of: =; NOT =; Contains; Starts with.

* Value— avalue you would expect to see in the selected Column (“16”, for example).

The dialog box will resemble the following:
Fiter

Filter List:

i

WO. Calumn Operator | Walue ()8

[t s |
Lancel
Clear Filker |

| 1=
o
=0

Delete
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4. Click OK. TheFilter dialog box closes and the Select a Footprint dialog box displays with
the Data List populated according to the parameters you entered in the Filter dialog box.

~Select a Footprint gl =l

Corporat
Uszer Database

IPC-5MT-782

2
3 Ultiboard 16-LEAD[D3) 16 123456789
4 Ultiboard 16-501C[53] 16 123456789
5 IPC-5MT-782 3216_CaAP 2 SMT 1.2
B IPC-5MT-782 3216_IND 2 SMT 1.2
7 IPC-5MT-782 3216_RES 2 1:2;
g IPC-5MT-782 3216TAN_CAP 2 SMT +l
9 Ultiboard 3216w _RES 2 1:2; _ILI
4 »
pdd || Dele |
Save | Copy to |

Filter On =]

Remains visible until
|_— Clear Filter is clicked in
the Filter dialog box.

Select | Lancel | Help |

4

5. Optionally, click Filter to display the Filter dialog box and enter more parameters.

6. Click Add and enter parameters as shown above. For example:

Fier x|
Filter List:
MO, | Colurnmn | Operator I Walue | QK I

1 Footprint Contain: 16
M-5I'|I_lf-5l::tl_l[E1[ TS T-702 Lancel |
Clear Filker |

Add |
Delete |
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7. Click OK to return to the Select a Footprint dialog box. The contents of the dialog now
reflect the two filters that you entered in the Filter List.

- Select a Footprint

Database Mame: JUEREINEEERE
Corporate Database

Data List: Uszer Database

=0l x|

Filter Or

M anufacturer

16 5P
1608_RES
3216_CAP
J21E_IND
3216_RES
I21BTAN_CAP
4516_IND

IPC-5MT-782
IPC-5MT-782
IPC-5MT-782
IPC-5MT-782
IPC-5MT-782
IPC-5MT-782

SMT
SMT

SMT

2
2
2
2
2
2

~ U e W R

K

pdd || Dele |

Save | Copy to |

SMT/TH | Std_Pinout

1:2;
1:2;
1:2;

1:2;

Select | Lancel |

Help |

4

Tip
scrollable quantity.

Add as many filters as necessary to reduce the items in the Data List to an easily

» Todisplay all available footprintsin the Select a Footprint dialog box, click Clear Filter and

OK from the Filter dialog box.

» Toclear anindividual filter from the Filter dialog box, select thefilter and click Delete.

Multicap 9 User Guide
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8.7.2 Add a Footprint dialog box

» To add afootprint to the User Database or Cor por ate Database:
1. Select either Corporate Database or User Database in the Database Name field of the Select
aFootprint dialog box. For details, see “8.7.1 Select aFootprint dialog box” on page 8-39.
2. Click on Add inthe Select a Footprint dialog box. The Add a Footprint dialog box displays.
x|

D atahaze Name: |[ym—

Manufacturer: Iﬁene[ic ~
Footpint: [§7 ELKD & = Enter desired data in these fields.
E'WE Layout:

P_ELKO_A ==
Numnber of Pins: ﬁ [
SMT/TH: [gT = - Select either SMT (surface mount)
Enable alpha-numeric BGA functionality ———————————— or TH (thrOUQh-hOIe)'
Alpha [Depth): |1 ﬁ
Mumeric [width]: |1 ﬁ

Footprint Pin Mames: | MO, |F00tprint Finz |

- - — Contents of list increases as
T3 [ !\lumber of Pins (above) is
increased.

Ok I Lancel | Help |

3. Enter the required footprint data as shown above.
4. For BGAs (Bdl Grid Arrays):
¢ Check the Enable alpha-numeric BGA functionality checkbox.

¢ Alpha (Depth) — enter the number of rows of footprint pinsin the BGA.
¢ Numeric (Width) — enter the number of columns of footprint pinsin the BGA.
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Asyou change the values in the above two fields, the Footprint Pins values are updated as
in the example shown below.

v Enable alpha-nurmeric BGA functionalit
Alpha [Depthl |2

L] Lk

Murneric [width]: |4

Footprint Pin Mames: | MO, |F00tprint Finz
A1
A2
A3
Ad
B1
B2
B3
B4

[ I L

Note BGA pinsin Ultiboard (Electronic Workbench’s PCB layout software), are named in a
matrix array starting with A1, A2...Ax; the next row would be B1, B2...Bx, etc. When
creating this symbol in Multisim, the footprint pins are initially named 1, 2, 3 etc... .
The functionality described in this step allows the footprint pins to be renamed to
match the alpha-numeric pin naming method used in Ultiboard. Thisfeatureis
especially useful for BGAswith large numbers of pinsthat would otherwise haveto be
manually renamed.

5. Click OK.

8.7.3 Advanced Pin Mapping Dialog

The Advanced Pin M apping dialog box is used to map symbol pinsto footprint pinsand is
especially useful for more complex components.

» To display the Advanced Pin Mapping dialog box:

1. Click onthe Map Pinsbutton in either the Footprint tab of the Component Properties dialog
box, step 5 of the Component Wizard, or the Edit Footprint dialog box.
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This example shows the pin mapping for an LM3301N, Quad High Gain Norton Op-amp.

Shows all Advanced Pin Mapping _ ||:||1|
pins = || Symbol Pins | Footprint Pins | Type 12 3 4 5 6 7 8 9
— 10011 12 13 14
1IN+ 1 INPUT
Es
Tabs A, B, C =N B INPOT \
& D show =l 10UT 5 OUTPUT L .
. 8 s+ 14 PwR ™~ Footprint
pins from o R 7 W Pins
m
individual —{ 2N+ 2 INPUT
) o 2m- 3 INPUT
sections. ol zout 4 QUTRUT
— v+ 1 PR
Y- 2 PR
The COM tab P 13 INPUT
shows pins 3IN- ] INPUT
20UT E] OUTPUT
common to Voe 3 PR
all sections. V- 4 PR
41N+ 12 INPUT
4IN- 11 INPUT
40UT 10 OUTPUT
W5+ 5 PR
Y- 3 PR
QK I Switch | Clean Map | Copy Up | Copy Downl Cancel | Help |

» Toreversethe display so that the symbol pins appear in the right pane, click Switch.

- Advanced Pin Mapping gl =l
Foatprint Pins | Symbol Pins | [1iN+ 1IN- o
1 1IN+ 45+ 1out WS+ —
2 2N+ S- hEX 2N+
3 2IN-5+ 2IN- 20Ut o
4 2007 - \3"&* \3?4 =
5 10UT VS *
; e 30Ut V5 @]
7 VS-' WS- 4+ ﬂ
g M- 4IM- 40uT o
g 30UT W5+ WS-
10 4007 e _
1 4IN- ™~ Symbol Pins
12 4N+
13 AN+
14 YSe

QK I Switch | EIeanMapl Copy Up | EopyDownl Cancel Help

» Toremove all pin mapping, click Clean Map.
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Mapping Pins

The following example uses the Advanced Pin Mapping dialog box with the footprint pins
displayed in the right pane. If you wish to display the symbol pinsin the right pane, click
Switch. The same mapping techniques will apply.

» To map footprint to symbol pins:
1. Display the Advanced Pin M apping dialog as described earlier in this section.

Grey indicates that
this pin is selected.

- Advanced Pin Mapping = |EI|1| Black

= || Symbal Pins |F00tprintPins|T3¢pe/ |;|'I 23 4 5 \5\%\3 1 indicates pin

—{ 3z 3 IDIRECTIONAL 1001112 13 14 15 17 13 .

IS 51 RIDIRECTIONAL 19 20 21 22 23 24 25 2 27 is mapped.

@] 3ps 25 BIDIRECTIONAL 28 23 30 3 32 33 3 35 3%

| S EIDIRECTIONAL OB 3 A4 a4 M

—{ a7 7 BIDIRECTIONAL ™~ -

Sl 3pg 28 BIDIRECTIONAL | Blueindicates
I3 2 BIDIRECTIONAL unmapped
P10 n BIDIRECTIONAL in
4P1 il BIDIRECTIONAL pin.

42 2 BIDIRECTIONAL
43 3 BIDIRECTIONAL
44 3 BIDIRECTIONAL
4p5 S BIDIRECTIONAL
4PE * BIDIRECTIONAL
47 ] BIDIRECTIONAL
4Pg ] BIDIRECTIONAL
4P3 ] BIDIRECTIONAL Red indicates
4P10 40 BIDIRECTIONAL — mapping error
QK I Switch | Clean Map | Copy Up | Copy Down | Cancel | Help | (dupllcatlon)-

Tip Hover the cursor over apinin the right pane to display atooltip that showsthe pin’'s
mapping.
2. Select asymbol pinin the left column and click on a blue (unmapped) footprint pinin the
right pane. The footprint pin’s color turns black to indicate that it is mapped.

3. You can aso click-and-drag a symbol pin to footprint pin in the right pane to create a
mapping (or vice versa).
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» To usethe Copy Up and Copy Down buttons:
1. Usethe SHIFT and/or CTRL keysto select a number of pins:

= Advanced Pin Mapping _ ||:||1|
= [ Symbal Fins |F00tprintPins|Type |;|1 2 3 4 5 B 7 8 19

=l 27 17 EIDIRECTIONAL 1g 1210 1212 123 12; 123 122 12; 122

— P85 18 BIDIRECTIOMNAL

o opg 19 BIDIRECTIONAL 28 23 30 3N 32 33 34 /O

o 2P10 20 BIDRECTIONAL |77 38 33 40 1 2 43 a4

E il | BIDIRECTIOMNAL

BIDIRECTIOMA

BIDIRECTIONAL
] a0 BIDIRECTIONAL
4 il BIDIRECTIONAL
a2 32 BIDIRECTIONAL
4P3 e} BIDIRECTIONAL
P4 34 BIDIRECTIONAL
ADE E DINIDCCTIORLAL

QK I Switch | EIeanMapl Copy Up | EopyDownl Cancel | Help |

2. Click Copy Up to copy the selected pin assignments upwards, as shown bel ow.

dvanced Pin Mapping = |EI|1|
= Il Symbol Pins |F00tprintPins |Type |;| :IID 121 132 143 154 155 ‘I?B 13? 188
| %7 7 BIDIRECTIONAL 19 20 A 22 23 24 25 2% X
— 2P8 18 EIDIRECTIONAL
of 5Py 19 BIDIRECTIONAL 2 R L
% ] 20 BIDIRECTIONAL 3 3340 442 43 M
E 31 21 EIDIRECTIONAL
— 3P2 23 EIDIRECTIONAL
3P3 24 EIDIRECTIONAL
3P4 25 EIDIRECTIONAL
3F5 26 EIDIRECTIONAL
3PE 28 EIDIRECTIONAL
3F7 28 EIDIRECTIONAL
aPs 28 EIDIRECTIONAL
3P3 29 EIDIRECTIONAL
3P10 30 EIDIRECTIONAL
41 il EIDIRECTIONAL
4P2 32 EIDIRECTIONAL
4P3 3 EIDIRECTIONAL
4P4 34 EIDIRECTIONAL
ADE IE DIMIDCCTIORLAL
QK Switch Clean Map I Copy Up I Copy Down Cancel Help
Cr

Click Copy Down to copy the selected pin assignments downward.
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8.8  Editing User Fields

@ User fields can be used for any purpose you wish. For example, you might use these fields to

record the cost of a component (the price you pay to the supplier or vendor), lead time for
ordering, preferred supplier, stock number, and so on. Theinformation is particularly useful in
reports and in searching the database for the most appropriate component.

User fields consist of two elements: the field title and the field value. Field titles are shared
across databases (that is, all componentsin all the databases have the same user field titles),
and field values are unique to an individual component. Typically, amanager or project leader
in your company would populate this level of the database.

Note User fields must be given titles before they can be used to record values.
» To set up or modify user field titles:
1. Click the Database Manager button from the Standard toolbar.
Or
Choose Tools/Database/ Database M anager.
2. Click the User Field Titles tab.

Il
Components | Famly User Field Titles |
Order [ Title (=
1 Vendor
2 Status
3 Price
4
5
3
7
8
E]
10
1
12
13
14
15 .
16
17
18 j
About Help

3. Click the appropriate title until a frame appears around it.

4. Enter or change the name for the Title. This name will appear in the Component Properties
dialog box for al componentsin all databases.
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Chapter 9
Reports

This chapter details the various reports that are available in Multicap 9.

r%‘ Some of the features described in this chapter may not be available in your edition of
a Multicap 9. Such features have an icon in the column next to their description. Refer to the

release notes for alist of the featuresin your edition.

Refer to the sections noted below for detailed descriptions of each report’s capabilities.

Subject Page No.
Bill of Materials 9-2
Using the BOM Report 9-3
Component Detail Report 9-5
Using the Component Detail Report 9-5
Netlist Report 9-6
Using the Netlist Report 9-7
Schematic Statistics Report 9-8
Using the Schematic Statistics Report 9-9
Spare Gates Report 9-9
Using the Spare Gates Report 9-10
Cross Reference Report 9-11
Using the Cross Reference Report 9-11
Variants Filter Dialog Box 9-12
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9.1 Bill of Materials

KN A Bill of Materials (BOM) lists the components used in your design and provides a summary
% of the components needed to manufacture the circuit board. You can also select which fields
to view and print on your BOM.

The Bill of Materials report includes each component’s:

e Quantity
e Description, including its type (for example, resistor) and value (for example, 5.1 kohm)
¢ RefDes

» Package or footprint.

1= Bill Of Materials ¥Yiew(From Document: samp O]
Tool Buttons (EREIEN %| - Vir {1 )
Guantity I Description I RefDes Package I
L SEVEM_SEG_DECIMAL_COM L1 Generich7SEGEDIP
- _A BLUE 104
2 TAHC_4, 74HC190M_4v uz GenenchMO16
Bl FALS, FALS47N ik} GenenchMO16
Bt RESISTOR, 2000hm_1% A1 GenerchRES0.25
5 |2 SWITCH, SFOT J1.02 GenenchSPOT
Bl SOK_LIN, 50K_LIN R2 GenerichLIN_POT
Component | :
Data i‘l RESISTOR, 1.0k0hm_5% R3 GenerchRES0.25
g1 OPAMP, 741 14 Generic\DIP-8
Bl CAF_ELECTROLIT, TuF-POL C1 GenenchELKOSRS
101 CAPACITOR. 10nF c2 GenerichCAP3
F 1 g.ﬁP_ELEETHDLIT, 100uF-P C3 GenenchELKO10RS
121 CONMECTORS, HDRTx4 J3 GenericHDR1>4
E 1 LED_blue LED Ultiboard\LED3R2_

The Bill of Materials can also show all user fields and their values. For more on defining and
completing user fields, see “8.8 Editing User Fields’ on page 8-49.

Note BecauseaBOM is primarily intended to assist in procurement and manufacturing, it
includesonly “real” parts. Therefore, it excludes parts that are not real or able to be
purchased, such as sources or virtual components. If desired, you may also view alist
of the virtual components in acircuit.
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9.1.1 Using the BOM Report

» To create aBill of Materials (BOM) for your circuit:
1. Havethedesired circuit open in your workspace.
2. Select Reports/Bill of Materials. The Bill of Materials View dialog box displays.

ill Of Materials ¥iew(From Document: sampl O]
HERRA » v @
Guantity I Description RefDes Package I

L SEVEM_SEG_DECIMAL_COM L1 Generich7SEGEDIP
- _A BLUE 104

2 TAHC_ 4y, 7AHCT 30N _4v uz GenenchMO16
Bl T4LS, 7AL54TN u3 GenenchMO16
Bt RESISTOR, 2000hm_13% R1 GenerchRES0.25
5 |2 SWITCH, SPDT J1.02 GenenchSPOT
Bl SOK_LIN, 50K_LIN R2 GenerichLIN_POT
Bl RESISTOR, 1.0kOhm_53% R3 GenerchRES0.25
Bl OPAMP, 741 U4 Generic\DIP-8
Bl CAF_ELECTROLIT, TuF-POL C1 GenenchELKOSRS
101 CAPACITOR. 10nF [ GenerichCAP3
F 1 g.ﬁP_ELEETHDLIT, 100uF-P C3 GenenchELKO10RS
121 CONMECTORS, HDRTx4 J3 GenericHDR1>4
E 1 LED_blue LED Ultiboard\LED3R2_

Note If there are multiple variantsin the circuit, the Variants Filter dialog box will display
before thereport dialog. For details, see“9.7 Variants Filter Dialog Box” on page 9-12.

3. Optionally, adjust the displayed information using the buttons detailed below
Show Real Components Show virtual components

) — Select/Delete Columns
HERRE » v B

KN  Select/Delete Columns button — click to display the Select Columns dialog box. Select
@A or deselect the columns you wish to view. Note that the buttons on the | eft side of the
toolbar are greyed-out (disabled) when thisview is selected.

- Select Columns(From Document: sample_anc = |EI|1|

Disabled _+ Vir 1

buttons

v Description

v RefDes

v Package
Wendor
Statug
Frice
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¢ Show Real Components button — click to return to the Bill of Materials View dialog box
from either the Select Columns dialog box or the Virtual Components View dialog box.

* Show Virtual Components button — click to display the Virtual Components View
dialog box.

- Wirtual Components Yiew(From Document: s = |EI|1|
HERRE +» v B

Guantity I Description RefDes Package I
POWER_SOURCES, WCC WCC
POWER_SOURCES, DGMD GHD
POWER_SOURCES. GROUND 0
AC_WOLTAGE. 1% 1kHz 0Deg A1

1
2
3
4

4. Optionally, click on a column (Quantity, Description, etc.) to sort the data on the dialog
box in ascending order by that column. Click again to sort by descending order.

5. Usethe buttons detailed bel ow as required to produce your report.

Saveto atext file :

Send to a printer ﬁ @ % | + vir lﬂ:l

Printpreview L ToMSExcel App.

¢ Savetoa Text File— click to save the data on the dialog box (from either the Bill of
Materials View or Virtual Components View) to atext file. A standard Windows save
dialog box appears. Choose the desired filepath and click Save.

¢ SendtoaPrinter — click to display a standard Windows print dialog box. Choose the
desired print options and click OK.

* Print Preview — click to display a Print Preview dialog box.

e ToMSExce App — click to open a Microsoft® Excel spreadsheet with the data from
the dialog box displayed. (You must have Excel installed to use this function).
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9.2 Component Detail Report

You can produce a Component Detail Report showing all information stored in the Multicap
database for a particular component.

#: Report Window — (3] x|
HS
##f$#E4# 4444444444 Conponent Detail Report #####ddsddsdddddas
Group (ANST) Group (DIN)

Group and [ : [ :

R F: L1y [ANST F: 1y (DIN

Famlly amily ) anily (DIN)
fh#ddsd#dddd##dd4# Conponent  ###dddddddssdddsns

Component Datahase Name : Master Database
Fanily Group 1 Analog

Data Fanily i OPAMP
Mame t 32804
lAuthor : TL ;I
328081 4

9.2.1 Using the Component Detail Report

» To produce a Component Detail Report showing detailed information about a specific
component:

1. Select Reports’‘Component Detail Report. The Select a Component to Print dialog box
displays.

2. Select a specific Database, Group, Family and Component in the dialog box.

3. Click the Detail Report button. The Component Detail Report dialog box displays.

=Report Window (=] 5|
=S

SRERERSBERERSREAEY  Comporent Detail Report #ESFSERESSRERERENT

Group (ANST) Group (DIN)

Family(&HSI) Family(DIN)

Bl  [Ee

SRERERSBEREREREREY  Component  BEEEESRERERSRERERE

Databaze Name : Master Database
Femily Group : Analog

Fauily : OPAME

Name : 32304

Author D TL

a U

32804, rtF
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4. Scroll through the information as necessary using the scrollbar on the right of the dialog
box.

5. Use the buttons on the dialog box as required:

» Save— click to save the datato atext file. A standard Windows save dialog box
appears. Choose the desired filepath and click Save.

* Print — click to print the information in the report. A standard Windows print dialog
box appears. Choose the desired print options and click OK.

Note Thisreport can also be accessed viathe Detail Report button in the Components tab of
the Database Manager dialog box.

9.3 Netlist Report

The Netlist Report provides the following circuit connectivity information for each
component:

* Net (net name)

» Page (filename)

¢ Pin(logica pin name).

- Metlist Report (From Document: sample_and ;IEIEI
Tool — EERR
buttons [T W [ P | Camponert [ |
10 zample_and_count J3 P2 ]
T a zample_and_count C2 2
T 1} sample_and_count  C1 2 [y
T 1} sample_and_count U4 WS-
? 1} sample_and_count R3 2
Connectivity E 1} sample_and_count GMD 1
. 70 sample_and_count %1 2
|nf0rmat|0n ? 1} sample_and_count GMHD 1
? 1} zample_and_count GMD 1
ﬁ 1 sample_and_count R1 2
W 1 zample_and_count U2 ~RCO
E 10 zample_and_count U1 u]
E 10 sample_and_count U3 ap
E " zample_and_count U3 0E ;I
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9.3.1 Using the Netlist Report

» To produce anetlist:
1. Havethedesired circuit open in your workspace.
2. Select Reports/Netlist Report. The Netlist Report dialog box displays.

- Netlist Report (From Document: sample_and ;IEIEI
Met | Page I Component | Fin |

10 zample_and_count J3 P2 =

? 0 zample_and_count C2 2

? 0 sample_and_count | C1 2 |

T 0 sample_and_count L4 WS-

? 0 sample_and_count R3 2

? 0 sample_and_count GMD 1

T 0 sample_and_count %1 2

? 0 zample_and_count  GMD 1

? 0 gample_and_count  GMD 1

ﬁ 1 sample_and_count  R1 2

7 1 sample_and_count L2 ~RCO

E 10 sample_and_count L1 o

E 10 sample_and_count I3 ap

E " sample_and_count U3 0E LI

Note If there are multiple variants in the circuit, the Variants Filter dialog box will display

before thereport dialog. For details, see“9.7 Variants Filter Dialog Box” on page 9-12.

3. Optionally, click on acolumn (Net, Page, etc.) to sort the data on the dialog box in
ascending order by that column. Click again to sort by descending order.

Net — the net in which the component is found.

Page — page (filename) where the component is located or the root page if the
component is part of a subcircuit, hierarchical block or multi-page.

Component — component’s RefDes and subcircuit, hierarchical block or multi-page
name.

Pin — component’slogical pin name.

4. Usethe buttons detailed below as required to output your report.

Saveto atext file ﬁ @
Send to apri nter4/ To MS Excel App.

Print preview

Saveto a Text File— click to save the data on the dialog box to a standard text file. A
standard Windows save dialog box appears. Choose the desired filepath and click Save.
Send to a Printer — click to display a standard Windows print dialog box. Choose the
desired print options and click OK.

Print Preview — click to display aPrint Preview dialog box.

To M S Excel App — click to open a Microsoft® Excel spreadsheet with the data from
the dialog box displayed. (You must have Excel installed to use this function).

Multicap 9 User Guide 9-7



Reports

9.4

9-8

Schematic Statistics Report

The Schematic Satistics Report lists the quantity of the following in your circuit:

Components — total number of components. (Real components + virtual components).
Real components — components that can be purchased.

Virtual components — components that cannot be purchased.

Gates — total number of gates used in the design.

Nets — total number of connections between pins.

Pinsin nets.

Unconnected pins.

Total pins— pinsin nets + unconnected pins.

Pages.

Hierarchical blocks — total number of hierarchical blocks, unique or otherwise. Instances
of hierarchical blocks equals the number of copies of the same hierarchical block.
Unique hierarchical blocks — total number of unique hierarchical blocks.
Subcircuits — total number of subcircuits, unique or otherwise.

Unique subcircuits.

i+ Schematic Statistics Report (Fro O]
Tool buttons —— (A & E F)
MNarme I Guantity I
1 |Mumber of components iz}
? Mumber of real components 18
? Mumber of wirtual components 17
T Mumber of gates 29
? MHumber of nets 15
Statistics 6 [Murber of pins in nets 64
T Mumber of unconnected ping E
? Total number of ping il
? Mumber of pages 1
ﬁ Mumber of hierarchical block instances 0
F Mumber of unique hierarchical blocks o
E Mumber of subcircuit instances 1
1_ Mumber of unique subcircuits 1
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9.4.1 Using the Schematic Statistics Report

» To produce a schematic statistics report:
1. Havethedesired circuit open in your workspace.
2. Select Reports/Schematic Satistics. The Schematic Satistics Report dialog box displays.

Note If there are multiple variantsin the circuit, the Variants Filter dialog box will display
before the report dialog. For details, see* 9.7 Variants Filter Dialog Box” on page 9-12.

3. Optionally, click on a column (Name, Quantity) to sort the data on the dialog box in
ascending order by that column. Click again to sort by descending order.

4. Use the buttons detailed below as required to produce your report.

Saveto atext file E é |§ %

Send to a printer To MS Excel App.

Print preview

e Savetoa Text File— click to save the data on the dialog box to a standard text file. A
standard Windows save dialog box appears. Choose the desired filepath and click Save.

e SendtoaPrinter — click to display a standard Windows print dialog box. Choose the
desired print options and click OK.

e Print Preview — click to display a Print Preview dialog box.

* ToMSExcel App — click to opena Microsoft® Excel spreadsheet with the data from
the dialog box displayed. (You must have Excel installed to use this function).

9.5 Spare Gates Report

KN The Spare Gates Report lists the unused sections of multi-section componentsin a circuit. By
@A running the Spare Gates Report, you can quickly see which components still have available
gates.
For example, in aQUAD 2-INPUT NAND you may not have used all four of the available
NAND gates (sections).

- Spare Gates Report {(From Document: = |EI|1|
FEEY
Component I Part Section(s] available I
1| 7400M C.D
2 [u2 745080 D
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9.5.1 Using the Spare Gates Report

9-10

» To produce a Spare Gates Report:
1. Havethedesired circuit open in your workspace.
2. Select Reports/Spare Gates Report. The Spare Gates Report dialog box displays.
Note If there are multiple variantsin the circuit, the Variants Filter dialog box will display

before the report dialog. For details, see 9.7 Variants Filter Dialog Box” on page 9-12.

. Optionally, click on acolumn to sort the data on the dialog box in ascending order by that

column. Click again to sort by descending order.

The columns contain the following information:
» Component — the RefDes of the component that contains the spare gates.
¢ Part — the type of component.

* Section(s) available — the sections in the component that are still unplaced. Each
section corresponds to one gate.

. Usethe buttons detailed below as required to produce your report.

Saveto atext file E % @
Send to a printer / ToMS Excel App.
Print preview

* Savetoa Text File— click to save the data on the dialog box to a standard text file. A
standard Windows save dialog box appears. Choose the desired filepath and click Save.

* SendtoaPrinter — click to display a standard Windows print dialog box. Choose the
desired print options and click OK.

* Print Preview — click to display a Print Preview dialog box.

e ToMSExce App — click to open a Microsoft® Excel spreadsheet with the data from
the dialog box displayed. (You must have Excel installed to use this function).
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9.6 Cross Reference Report

The Cross Reference Report provides a detailed list of all componentsin the active circuit.

12 Cross Reference Report (From Document: Tut4) =] |
HER B
RefDes | Description | Fanily I Package Page ‘

1|0 GROUND POWER_SOURCES - =

?GND DGND POWER_SOURCES

3 veo WCC FOWER_SOURCES

T U3 74L547M 7aLS NOTE Tutd

? L4 ™ OP&MP DIP- Tutd

5 |LED1 LED_blue LED LEDT Tutd

7 [F1 2000hm_5% RESISTOR RESO25  Tud

?F\Z S0K_LIM POTENTIOMETER LIM_POT  Tutd

? L2 TAHC190M_dv FAHC_4v NO16 Tutd

] 1uF-POL CAP_ELECTROLIT ELKOSRE  Tutd

F C2 10nF CapaCITOR CaP3 Tutd

E L1 SEVEN_SEG_DECIMAL_CHEX_DISPLAY TSEGADIFT Tutd

| OM_4_BLUE 04

1z|c3 100uF-POL CAP_ELECTROLIT ELKOTO0RE  Tutd

WHE 1.0kOkm_5% RESISTOR RESD.S Tutd

E\ﬂ AC_VOLTAGE a|CGENSAL_VDLTAGE_SDU - Tutd

161 SPOT SWwITCH SFOT Tutd o

EJZ SPOT SWwITCH SPDT Tutd ;I

9.6.1 Using the Cross Reference Report

» To produce a Cross Reference report:

1. Havethe desired circuit open in your workspace.
2. Select Reports/Cross Reference Report. The Cross Reference Report dialog box displays.

Note If there are multiple variantsin the circuit, the Variants Filter dialog box will display
before the report dialog. For details, see* 9.7 Variants Filter Dialog Box” on page 9-12.

3. Optionally, click on a column to sort the data on the dialog box in ascending order by that
column. Click again to sort by descending order.

4. Use the buttons detailed below as required to produce your report.

Saveto atext file

EHE R %
rinter / To MS Excel App.

Print preview

Sendtoap

» Savetoa Text File— click to save the data on the dialog box to a standard text file. A
standard Windows save dialog box appears. Choose the desired filepath and click Save.

* SendtoaPrinter — click to display a standard Windows print dialog box. Choose the
desired print options and click OK.
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¢ Print Preview — click to display a Print Preview dialog box.
* ToMSExcel App — click to open a Microsoft® Excel spreadsheet with the data from
the dialog box displayed. (You must have Excel installed to use this function).

9.7 Variants Filter Dialog Box

KN When there is more than one variant present in a circuit, the Variants Filter dialog box will
% display when you run the following reports:

e Bill of Materials— for details on this report, see “9.1 Bill of Materials’ on page 9-2.

e Netlist Report — for details on this report, see “9.3 Netlist Report” on page 9-6.

e Schematic Statistics— for details on this report, see “9.4 Schematic Statistics Report” on page 9-8
e Spare Gates Report — for details on this report, see “9.5 Spare Gates Report” on page 9-9

¢ Cross Reference Report — for details, see “9.6 Cross Reference Report” on page 9-11.

If you select one of the above reportsin a circuit that has multiple variants, the following

dialog box appears.
zl
Yoriart Name | stotus | Include or Exclude variant
EU Included :
NA Inclided from the report using the

drop-down list in this field.

Enable checkbox to include
all variants in the report.

()8 I Cancel
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Chapter 10
Transfer/Communication

This chapter explains how to use Multicap to transfer circuit schematics (in whole or in part).

The following are described in this chapter.

Subject

r%‘ Some of the features described in this chapter may not be available in your edition of
Multicap 9. Such features have an icon in the column next to their description. Refer to the
release notes for alist of the featuresin your edition.

Page No.

Exporting to PCB layout
Transferring from Multicap to Ultiboard for PCB Layout
Transferring to Other PCB Layout Packages
Multisection Components

10-1
10-3
10-3
10-4

Forward Annotation

10-4

Back Annotation

10-4

Importing Files with Other Formats

10-5

Internet Design Sharing

10-6

10.1 Exporting to PCB layout

Multicap provides features that integrate with many PCB layout programs, and it is
particularly well-integrated with its sister product, Ultiboard.

In Multicap you define PCB Layers, and then constrain nets to be routed on these layers. You
can also indicate for specific nets the desired, min and max trace widths, min and max trace
lengths, minimum distances to other traces, pads, vias, and so on. Aswell, Multicap will keep
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10-2

track of power and ground nets, and constrain them to be routed only on layers of the
appropriate type.
;:‘:l [:::lanle I ::::at Netl Color | Trace Width Min I Routing Layer

Innert Yes Fower 2 1 Top
Inner® Mo Signal i 0 Default 1 Top
Inneis Na Signal 1 Custom 100 Top

Inned es Ground 2 Default 100 TOp
?l—J Bottom Tes Signal 4
E Fessits | Met: | Components | ayess Fesultz  pets IEomponentsl Layersl

When the schematic has been prepared, the design will be flattened and consolidated, and
transferred to Ultiboard for board layout. In Ultiboard you design the board shape and size,
place the components on the board, and route the nets as copper traces on as many layers as
you like, placing vias to connect traces between layers. Ultiroute, and add-in product to
Ultiboard, is used to both place parts and to route traces automatically. Periodic animations of
the layout in intermediate autorouting stages help you to gauge Ultiroute progress.

The Multicap/Ultiboard libraries also contain full 3D mechanical CAD information for boards
and parts. A 3D view of the board enables you to quickly preview the mechanical properties
of the board. A small mechanical CAD package in Ultiboard allows for quick casing designs.
For larger jobs, the 3D board information can be exported to popular mechanical CAD
packages.

In order to enable better routing, Ultiboard and/or Ultiroute may wish to swap pins of
components (e.g., swap the two inputs of an AND gate), or may wish to swap sections within
acomponent (e.g., use adifferent gatein a QUAD AND chip). Multicap provides Ultiboard
with all the information required to do this.

Changes made in Ultiboard (either automatic ones or manual ones) can be "back annotated"” to
Multicap. For example, if acomponent is renamed, swapped with one another, pins are
swapped, parts are deleted, and so on. The changes will be made into the schematic in
Multicap aswell. Likewise, subsequent changes to the schematic in Multicap can be "forward
annotated” to Ultiboard, in order that progress to date on a board design is not lost if a small
change in the schematic is made. Both programs have afeature called "cross probing"”, which
enables parts or netsin one application to be quickly found in the other.

Taken together, Multicap (with MultiVHDL), and Ultiboard (with Ultiroute) provide a
complete end-to-end solution for circuit and PCB design.
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10.1.1 Transferring from Multicap to Ultiboard for PCB
Layout

One of the most common applications to which you may want to transfer datais a PCB layout
program. Ultiboard, also from Electronics Workbench, is one of the industry’s leading PCB
layout toals.

» To transfer acircuit design from Multicap to Ultiboard, in order to perform a PCB layoult:
1. Select Transfer/Transfer to Ultiboard. A standard Windows Save As dialog box appears.

2. Specify the name and location of the file to be created and click Save. Multicap creates
filesthat can then be loaded into Ultiboard.

3. Load the created filesinto Ultiboard, following the instructions in the
Ultiboard User Guide.

10.1.2 Transferring to Other PCB Layout Packages

If you are using a PCB layout package by a vendor other than Electronics Workbench, you
can create files in the necessary formats for transfer to the following third party layout
packages:

* Eagle

* Layol

« OrCAD

 PADS

« P-CAD

* Protel

e Tango

e Ultimate

» To transfer the circuit design to athird party layout package:

1. Select Transfer/Transfer to other PCB Layout. A standard Windows Save As dialog box
appears.

2. Navigateto the desired folder, enter afile name, choose the desired manufacturer from the
drop-down list and click Save. Multicap creates afile of the appropriate format that can
then be loaded into the layout package of your choice.
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10.1.3 Multisection Components

Multisection components in different subcircuits, hierarchical blocks or multipages of the
same design may be placed on the same IC even though they may have different Reference
Designators.

10.2 Forward Annotation

Forward Annotation lets you annotate changes made to a schematic filein Multicap to its
existing Ultiboard file.

» To forward annotate changes to Ultiboard:

1. Select Transfer/Forward Annotate to Ultiboard or click on the Forward Annotate button in
E the Standard toolbar. A standard Save As dialog box appears.

2. Enter the desired filename and filepath and click Save. Thisfile can be opened in
Ultiboard and used to update the circuit information.

10.3 Back Annotation

Back Annotation alows you to incorporate changes to a circuit that were made in Ultiboard
(for example, deleted components) into the corresponding Multicap circuit file.

» To back annotate changes made in Ultiboard:

1. Select Transfer/Back Annotate from Ultiboard or click on the Back Annotate button in the
ﬂ Standard toolbar. A standard Open dialog box appears.

2. Select thedesired . 1og file and click Open. The Annotation Log dialog box appears.
3. Select the changes that you wish to back annote to your Multicap file and click OK.
Note Thecircuit file must be open before you use this command.

Note If achanged partisin ahierarchical block or asubcircuit with multiple instances,
changes will beignored.
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10.4

Importing Files with Other Formats

Files with the following formats can be opened with Multicap 9:

e Multisim 7 and Multicap 7 files— these have a
e Multisim 8 and Multicap 8 files— these have a
e Multisim 9 and Multicap 9 files— these have a

¢ Multism files— these have a . msm extension.

» Electronics Workbench v5 files— these have a

.ms7 extension.
.ms8 extension.
.ms9 extension.

. ewb extension.

» Ulticap schematic files— these have a . ut sch extension.
* OrCad schematic files— these have a . dsn extension.
e SPICE netlist files— these have a . cir extension.

Note When opening files from earlier versions of Electronics Workbench, Multisim or
Multicap, Reference Designators may be renamed to ensure that all instances are

unique.

» To open afile of any of the above-listed types except Ulticap:
1. Select File/Open. A standard Open dialog box displays.
2. Select the desired file type from the Files of Type drop-down list.
3. Highlight the desired file and click Open. Thefileis opened in Multicap.

» To open a Ulticap schematic file:

1. Select File/Open. A standard Open dialog box displays.
2. Select the desired file type from the Files of Type drop-down list.
3. Highlight the desired file and click Open. The following diaog displays:

Ulticap Import

— Save to databaze option:

" Save imported parts [Longer import time)

™| Save parts to the specified Database
[Uzer]dGroup [Ulticap] |+ Family:

| G ot ovenarite it found in Distabase
[Uzer]|# Group [Ulticap] # Family:

' Do not save imported parts (Shorter import time)

—Usze grid size

& B0 Mil [Better results)

100 Wil [Shrinks symbal size)

x|
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4. Select the desired options in the Save to Database Options box:

* Do not saveimported parts — imports the Ulticap parts without saving them to any of
the Multicap databases.
* Saveimported parts — saves the imported Ulticap parts to the selected Multicap
database.
5. Inthe Use Grid Size box, select one of:

* 50 Mil — places the Ulticap parts and the connected wires on a 50 mil grid. This will
result in fewer importation errors, but some parts may appear quite large.

* 100 Mil — places the Ulticap parts and the connected wires 0 a 100 mil grid. Symbols
will be smaller in size, but more importation errors may occur after thefileis
imported, as shown below:

x|

_’I Find error{s) <2005-03-08 13:55:05>
Telescope:.. .. [T ‘Wire[From Component <13 pin<2 > to Component<R12:> pin<1>] of Net<_ 0052 is not on 100 Mil grid, Failed to create.

. direFrom Component <13 pin<3> to Component <13 pin<4 =] of Met=_ 00453 is nok on 100 Mil grid, Failed to create,
. ire[From Component <13 pin<3:> to Point{120,414)] of Met=_ 004&> is nok on 100 Mil grid, Failed to create,
Telescope:! . ire[From Component <13 pin<1 > to Point{120,396)] of Met=_ 0054 is nok on 100 Mil grid, Failed to create.
Telescope:! . dire[from Point{531,414) ko Component<U1> pin<PES T3 INTE>] of Net<TxE# = is not on 100 Mil grid, Failed to create.
TEIESCOPE: .. v e e ‘Wire[From Point{S31,423) to Component<U1 > pin<PE7 IC3 INT7>] of Mek<TxF# > is not on 100 Mil grid, Failed to create.

Results | Mets ICumpUnEnlsl PCE Layersl

Telescope:!
Telescope:!

Tip Double-click on an error to highlight and zoom to it on the workspace.

6. Click OK toimport the file. The following dialog displays duration importation of the
Ulticap file. If desired, click Abort to cancel.

I
Flease wait while the Ulticap file iz 71
imported... e
1.0ohm
a1 ]

1iohm

10.5 Internet Design Sharing

Multicap's I nternet Design Sharing module allows you to share your designs with other
Multicap users, and to control the PC of other users.

This module offers away to share designs within aworkgroup or department, allowing
multiple people to work on adesign at the same time and see the changes made to the circuit
by others. Electronics Workbench’s support department can also use this module to run
Multicap on your PC, helping them diagnose any problems you might be encountering.

To use Multicap’s Inter net Design Sharing capability, you must have accessto a network or the
Internet, and have the free Microsoft application Netmeeting installed. To install a copy of
this product, go to http://www.microsoft.com/netmeeting.

10-6 Electronics Workbench



Internet Design Sharing

Once you have established a connection with another user, you can:

« send text messages back and forth (in a“chat” mode)

» seeand/or talk to the user (if you have the necessary software and hardware to support
audio/video links)

» use an electronic whiteboard to present ideas to other users

» send circuit files to other users

 let other users (including Electronics Workbench support personnel) control Multicap on
your machine so you can work together

» control other Multicap users’ machines, so you can show them the changes you are
making to acircuit.

» To usethe Internet Design Sharing module:
1. Select Tools/Internet/Design Sharing.
2. Follow the onscreen prompts to launch your Netmeeting session.
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Appendix A

This section contains brief descriptions for the commands in the Multicap 9 menus.

A.1  Multicap Menus

The following menus are found in Multicap.

 FileMenu

e Edit Menu

e View Menu

e Place Menu

e Transfer Menu
* ToolsMenu

* Reports Menu

* OptionsMenu

e Window Menu
* HelpMenu

A.1.1 File Menu

The File menu contains commands for managing circuit files created with Multicap.

A.1.1.1 File/New/Schematic Capture

Opens an untitled circuit window that can be used to create a circuit. The new window opens
using your default circuit preferences. Until you save, the circuit window is named “ Circuit#”,
where “#" is a consecutive number. For example, “Circuitl”, “Circuit2”, “ Circuit3”, and so
on.
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A.1.1.2 File/Open

Opens a previously created circuit file or netlist. Displays afile browser. If necessary, change
to the location of the file you want to open. You can also open Ulticap and Orced files. For
details, see “10.4 Importing Files with Other Formats’ on page 10-5.

Note You can open files created with Version 5 of Electronics Workbench, and files created
in previous versions Multicap, Multisim and netlist files.

A.1.1.3 File/Open Samples

Opens afolder containing sample and tutorial files.

A.1.1.4 File/Close

Closes the active circuit file. If any changes were made since the last save of thefile, you are
prompted to save those changes before closing.

A.1.1.5 File/Close All

Closes dl circuit files. If any changes were made since the last save of thefile, you are
prompted to save those changes before closing.

A.1.1.6 File/Save

Saves the active circuit file. If thisisthefirst timethefileis being saved, displays afile
browser. If you want, change to the desired location for saving the file. You can save acircuit
file with a name of any length.

The extension. ms 9 is added to the file name automatically. For example, acircuit named
Mycircuit will be saved asMycircuit.ms9.

Tip To preserve the original circuit without changes, choose File/Save As.

A.1.1.7 File/Save As

Saves the current circuit with anew file name. The original circuit remains unchanged.

Tip Usethis command to experiment safely on a copy of a circuit, without changing the
original.

A.1.1.8 File/Save All

Saves all open circuit files.
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A.1.1.9 File/New Project

Creates anew project for grouping together related circuit designs. For details, see“6.6.1
Setting up Projects’ on page 6-48.

A.1.1.10File/Open Project
Opens an existing project. For details, see *6.6.2 Working with Projects’ on page 6-49.

A.1.1.11File/Save Project
Saves a project. For details, see “6.6.2 Working with Projects’ on page 6-49.

A.1.1.12File/Close Project
Closes an open project. For details, see “6.6.2 Working with Projects’ on page 6-49.

A.1.1.13File/Version Control

Backs up or restores a project. For details, see “6.6.4 Version Control” on page 6-51.

A.1.1.14File/Print
Opens a standard Print dialog box. For details, see “4.12 Printing the Circuit” on page 4-56.

A.1.1.15File/Print Preview

Previewsthe circuit asit will be printed. Opens a separate window, where you can move from
page to page and zoom in for details. You can also print what you preview. For details, see
“4.12 Printing the Circuit” on page 4-56.

A.1.1.16File/Print Options/Printer Setup

Changes the printer, paper size, paper source and page orientation for a selected printer.

Note If you change the page orientation using the Print Setup dialog box that displays here,
the change is also reflected in the Print Circuit Setup dialog box.

A.1.1.17File/Print Options/Print Circuit Setup

Allows you to set the page margins, page orientation (landscape or portrait), zoom level and
output options.

These settings apply only to the current circuit. For details on these fields see “4.12 Printing
the Circuit” on page 4-56.
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Note If you change the page orientation using the Page Circuit Setup dialog box, the change
is aso reflected in the Print Setup dialog box.

A.1.1.18File/Recent Circuits

Displaysalist of the eight most recently saved circuit files. To re-open afile, select it from the
list.

A.1.1.19File/Recent Projects

Displaysalist of the eight most recently saved projects. To re-open a project, select it from
thelist.

A.1.1.20File/Exit

Closes all open circuit windows and exits Multicap. If you have unsaved changesin any
circuits, you are prompted to save or cancel them.

A.1.2 Edit Menu

Contains commands for removing, duplicating or selecting information. If acommand is not
applicable to the selected item (for example, a component), it is dimmed.

A.1.2.1 Edit/Undo

Undoes the most recently performed delete.

A.1.2.2 Edit/Redo

Redoes the most recently performed undo.

A.1.2.3 Edit/Cut

Removes selected components, circuits or text. What you cut is placed on the Windows
clipboard so you can paste it elsewhere.

A.1.2.4 Edit/Copy

Copies selected components, circuits or text. The copy is placed on the Windows clipboard.
You can then use the Paste command to paste the copy elsewhere, including other applications
such as word processors.
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A.1.2.5 Edit/Paste

Places the contents of the clipboard. The cursor shows a“ghosted” image of the item to be
pasted. Click to indicate where the item is to be pasted.

A.1.2.6 Edit/Delete

Permanently removes selected components or text. Does not place the selection on the
clipboard and does not affect anything currently on the clipboard.

Caution Use the Delete command with care. Deleted information
cannot be retrieved, although a delete, or any other action,
can be recovered using the Undo command.

A.1.2.7 Edit/Select All

Selects dl items in the active circuit window.

Tip Toselect all but afew items, use the Select All command and then desel ect the ones you
don’'t want by SHIFT-clicking.

A.1.2.8 Edit/Delete Multi-Page

Displays the Delete M ulti-Page dialog box where you select the page to be removed from a
multi-page circuit file. For details, see“6.1.1 Delete Multi-page Dialog Box” on page 6-3.

Caution Usethe Delete Multi-Page command with care. Deleted
information cannot be retrieved, although a delete, or any
other action, can be recovered using the Undo command.

A.1.2.9 Edit/Paste as Subcircuit

Pastes the selection on the clipboard as a subcircuit. For details on subcircuits, see 6.2
Hierarchical Design” on page 6-3.

A.1.2.10Edit/Find

Displays the Find Component dialog box. For details, see “4.8 Finding Componentsin Your
Circuit” on page 4-32.
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A.1.2.11 Edit/Graphic Annotation

Shows various graphic annotation options.

Edit/Graphic Annotation/Pen Color

Displays a palette where you can change the color of lines for graphic elements, excluding
placed text.

Edit/Graphic Annotation/Pen Style
Displays options for the appearance of lines for graphics elements, excluding placed text.

Edit/Graphic Annotation/Fill Color
Displays a pal ette where you can change the fill color of graphic elements like rectangles.

Edit/Graphic Annotation/Fill Type
Displays options for the appearance of the fill of graphic elements like rectangles.

Edit/Graphic Annotation/Arrow
Displays available arrows used to end lines and other graphic elements.

A.1.2.12Edit/Order

Use to either send a selected graphic item to the back, or bring it to the front.

A.1.2.13Edit/Assign to Layer

Assigns the selected item to an annotation layer. For details, see “3.5.1 Visibility Tab” on
page 3-32.

A.1.2.14Edit/Layer Settings

Displaysthe Visibility dialog box. The settings found in this dialog box are also found in the
Visibility tab of the Sheet Preferences dialog box. For details, see “3.4.2.6 Sheet Properties -
Visibility Tab” on page 3-31.

A.1.2.15Edit/Title Block Position

Contains options for locating the title block on the sheet.

Edit/Title Block Position/Title Block Bottom Left
Places the title block at the bottom left of the sheet.

Electronics Workbench



Multicap Menus

Edit/Title Block Position/Title Block Bottom Right
Places the title block at the bottom right of the sheet.

Edit/Title Block Position/Title Block Top Left
Places the title block at the top left of the sheet.

Edit/Title Block Position/Title Block Top Right
Placesthe title block at the top right of the sheet.

A.1.2.16Edit/Orientation

Shows options for changing the orientation of selected elements.

Edit/Orientation/Flip Horizontal

Flips the selection horizontally. For details, see “4.7 Rotating/Flipping Placed Components’
on page 4-30.

Edit/Orientation/Flip Vertical

Flips the selection vertically. For details, see “4.7 Rotating/Flipping Placed Components’ on
page 4-30.

Edit/Orientation/90 Clockwise

Rotates the selection 90 degrees clockwise. For details, see “4.7 Rotating/Flipping Placed
Components” on page 4-30.

Edit/Orientation/90 CounterCW

Rotates the selection 90 degrees counter-clockwise. For details, see “4.7 Rotating/Flipping
Placed Components’ on page 4-30.

A.1.2.17Edit/Symbol/Title Block
Use to do an in-place edit of a selected component’s symbol, or a selected title block.

A.1.2.18Edit/Font

Displays the Font dialog box, where you can change various font properties. Contains the
same information as the Font tab in the Sheet Properties dialog box. For details, see“3.4.2.4
Sheet Properties - Font Tab” on page 3-28.
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A.1.2.19Edit/Comment

Use to edit the contents of a selected comment. See also, “4.9.5 Adding a Comment” on
page 4-40.

A.1.2.20Edit/Forms

Displays the Edit Form dialog box where you enter and edit questions related to the circuit.
For details, see “4.11 Linking a Form to a Circuit” on page 4-52.

A.1.2.21Edit/Properties

Opens the properties dialog box of the item selected in the active window. If thereisno item
selected, the Sheet Properties dialog box displays.

A.1.3 View Menu

Contains commands for displaying and hiding elements of the circuit window such as the
grid, toolbars and page boundaries.

A.1.3.1 View/Full Screen

Shows the workspace without any toolbars or menu items showing.

A.1.3.2 View/Parent Sheet

Use to view the active subcircuit or hierarchical block’s parent sheet. For details, see“6.2.7
Viewing Parent Sheet” on page 6-11.

A.1.3.3 View/Zoom In

L ets you increase the magnification of your view of the circuit.

A.1.3.4 View/Zoom Out

L ets you decrease the magnification of your view of the circuit.

A.1.3.5 View/Zoom Area

L etsyou zoom in on selected components when the workspace is displayed at |ess than 100%.
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A.1.3.6 View/Zoom Fit to Page

Letsyou display your entire circuit on the workspace at once.

A.1.3.7 View/ Show Grid

Shows or hides agrid in the background of the circuit window. This helps you place elements
in specific locations on a grid.

A.1.3.8 View/Show Border

Shows or hides the circuit’s border.

A.1.3.9 View/Show Page Bounds

Shows or hides page boundariesin the circuit window. This helps you note where circuitswill
appear on printed output.

A.1.3.10View/Ruler Bars

Shows or hidesthe ruler bars on the top and left margins that appear outside of the workspace.

A.1.3.11View/Status Bar
Shows or hides the status bar at the bottom of the workspace.

A.1.3.12View/Design Toolbox

Shows or hides the Design Toolbox. For details, see 3.5 Design Toolbox” on page 3-32.

A.1.3.13View/Spreadsheet View

r%‘ Sel ect/desel ect to show/hide the Spreadsheet View. For details, see “5.2 The Spreadsheet
A View” on page 5-7.

A.1.3.14View/Circuit Description Box

Opens awindow in which you can enter comments or information about the circuit. For
details, see “4.10 Circuit Description Box” on page 4-47.

A.1.3.15View/Toolbars

Shows or hides the selected toolbar. Choose to show or hide any or al of the toolbars
discussed below. For information on these toolbars, see “A.1 Multicap Menus’ on page A-1.
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View/Toolbars/Standard
Select/deseal ect to show/hide the Sandard toolbar.

View/Toolbars/View
Select/desel ect to show/hide the View toolbar.

View/Toolbars/Main
Sel ect/desel ect to show/hide the Main toolbar.

View/Toolbars/Graphic Annotation
Sel ect/desel ect to show/hide the Graphic Annotation toolbar.

View/Toolbars/3D Components

Select/desel ect to show/hide the 3D Componentstoolbar. You can place virtual 3D
components from this toolbar.

View/Toolbars/Analog Components

Select/desel ect to show/hide the Analog Componentstoolbar. You can place virtual analog
components from this toolbar.

View/Toolbars/Basic

Select/desel ect to show/hide the Basic toolbar. You can place virtual basic components from
this tool bar.

View/Toolbars/Diodes
Select/desel ect to show/hide the Diodes toolbar. You can place virtual diodes from thistoolbar.

View/Toolbars/Transistor Components

Select/desel ect to show/hide the Transistor Components toolbar. You can place virtual
transistors from this toolbar.

View/Toolbars/Measurement Components

Select/desel ect to show/hide the M easurement Components toolbar. You can place virtual
measurement components from this toolbar.

View/Toolbars/Miscellaneous Components

Sel ect/desel ect to show/hide the Miscellaneous Components toolbar. You can place
miscellaneous virtual components from this tool bar.
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View/Toolbars/Components
Sel ect/desel ect to show/hide the Component toolbar.

View/Toolbars/Power Source Components

Select/desel ect to show/hide the Power Source Componentstoolbar. You can place virtual
power source components from this toolbar.

View/Toolbars/Rated Virtual Components

Select/desel ect to show/hide the Rated Virtual Componentstoolbar. You can place rated virtual
components from this toolbar.

View/Toolbars/Signal Source Components

Select/desel ect to show/hide the Signal Source Componentstoolbar. You can place virtua
signal source components from this toolbar.

View/Toolbars/Virtual

Select/desel ect to show/hide the Virtual toolbar, which is used to place virtual components.
For details, see “4.4.2 Placing Virtual Components’ on page 4-9.

View/Toolbars/Description Edit Bar

Sel ect/desel ect to show/hide the Description Edit Bar. Thistoolbar is used to edit the
Circuit Description Box. For details see, “4.10 Circuit Description Box” on page 4-47.

A.1.3.16View/Comment

Shows or hides information boxes for selected comments. For details, see“4.9.5 Adding a
Comment” on page 4-40

A.1.4 Place Menu

Contains commands for placing elements in the circuit window.

A.1.4.1 Place/Component

Lets you browse the databases (M aster Database, Cor por ate Database and User Database) for
components to be placed. For details, see “4.4.1 Using the place component browser” on

page 4-4.
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A.1.4.2 Place/Junction

Places a junction where you click. For details, see “4.6 Manually Adding a Junction
(Connector)” on page 4-29.

A.1.4.3 Place/Wire

Useto place awire on the workspace that is not connected to any component. For details, see
“4.5.5 Placing Wires Directly Onto Workspace” on page 4-26.

A.1.4.4 Place/Bus
Places a bus with segments created as you click. For details, see 6.4 Buses’ on page 6-16.

A.1.4.5 Place/Connectors

L ets you place various connectors on the workspace.

Place/Connectors/HB/SC Connector
Adds connecting nodesto acircuit for usein ahierarchical block or a subcircuit.

Place/Connectors/Off-Page Connector

Places an off-page connector on your workspace. For details, see “6.1 Flat Multi-sheet
Design” on page 6-2.

Place/Connectors/Bus HB/SC Connector

Places a bus connector between the main circuit and a hierarchical block or subcircuit. For
details, see“6.4.1.2 Connecting Buses to HB/SCS’ on page 6-19.

Place/Connectors/Bus Off-Page Connector

Places a bus connector between the main circuit and a multi-page. For details, see“6.4.1.1
Placing a bus across Multi-pages’ on page 6-19.

A.1.4.6 Place/Hierarchical Block from File

Places acircuit in ahierarchical structure. For details, see“6.2.5.1 Placing aHB from an
Existing File’ on page 6-8.

A.1.4.7 Place/New Hierarchical Block

Places a circuit without any componentsin a hierarchical structure. For details, see“6.2.5
Adding a Hierarchical Block” on page 6-7.
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A.1.4.8 Place/Replace by Hierarchical Block

Replaces the elements that you have selected with a hierarchical block. See“6.2.5.2
Replacing Components with an HB” on page 6-9.

A.1.4.9 Place/New Subcircuit

Places a subcircuit without any components. For details, see “6.2.6 Adding a Subcircuit” on
page 6-9.

A.1.4.10Place/Replace by Subcircuit

Replaces the selected components with a subcircuit containing those components. For details,
see “6.2.6 Adding a Subcircuit” on page 6-9.

A.1.4.11 Place/Multi-Page
Opens anew flat page. For details, see 6.1 Flat Multi-sheet Design” on page 6-2.

A.1.4.12Place/Merge Bus
Merges two buses together. For details, see “6.4.3 Merging Buses’ on page 6-24.

A.1.4.13Place/Bus Vector Connect

Thisisthe preferred method for placing numerous connections from a multi-pinned device,
such asan IC, to abus. For details, see “6.4.5 Bus Vector Connect” on page 6-27.

A.1.4.14Place/Comment

Useto “pin” acomment to the workspace, or directly to a component. When a component
with an attached comment is moved, the comment also moves. For details, see “4.9.5 Adding
a Comment” on page 4-40.

A.1.4.15Place/Text

Letsyou place text on the circuit. For details, see “4.9.4 Adding Miscellaneous Text” on
page 4-39.

A.1.4.16Place/Graphics

Lets you place any of the graphic elements mentioned bel ow.
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Place/Graphics/Line

Places a straight line on your workspace. For details, see “4.9.6 Graphic Annotation” on
page 4-43.

Place/Graphics/Multiline

Places amultiline on your workspace. For details, see “4.9.6 Graphic Annotation” on
page 4-43.

Place/Graphics/Rectangle

Places a rectangle on your workspace. For details, see “4.9.6 Graphic Annotation” on
page 4-43.

Place/Graphics/Ellipse

Places an ellipse on your workspace. For details, see “4.9.6 Graphic Annotation” on
page 4-43.

Place/Graphics/Arc
Places an arc on your workspace. For details, see “4.9.6 Graphic Annotation” on page 4-43.

Place/Graphics/Polygon

Places a polygon on your workspace. For details, see “4.9.6 Graphic Annotation” on
page 4-43.

Place/Graphics/Picture
Places a picture on your workspace. For details, see “4.9.6 Graphic Annotation” on page 4-43.

A.1.4.17Place/Title Block

Letsyou place atitle block on your workspace. For details, see “4.9.3 Adding a Title Block”
on page 4-36.
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A.1l.5

Transfer Menu

A.1.5.1 Transfer/Transfer to Ultiboard

Displays afile browser where you choose or enter afile name for the data being transferred to
Ultiboard. A netlist file for Ultiboard is created.

A.1.5.2 Transfer/Transfer to Other PCB Layout

Displays afile browser where you choose or enter afile name for the transferred data. You
can choose the appropriate file type from alist of available types.

A.1.5.3 Transfer/Forward Annotate to Ultiboard

Forward annotates changes made to a circuit in Multicap to the Ultiboard circuit file. For
details, see “10.2 Forward Annotation” on page 10-4.

A.1.5.4 Transfer/Backannotate from Ultiboard

Backannotates changes made to a circuit in Ultiboard (for example, deleted components) to
the Multicap circuit file. Displays afile browser where you choose the backannotation file
corresponding to your circuit file. The circuit file must be open before you use this command.
For details, see “10.3 Back Annotation” on page 10-4.

A.1.5.5 Transfer/Highlight Selection in Ultiboard

When Ultiboard is running, and you have selected componentsin Multicap, the corresponding
components are highlighted in Ultiboard.

A.1.6 Tools Menu

A.1.6.1 Tools/Component Wizard

Invokes the Component Wizard, which takes you through the steps required to create a

component. For details, see “8.2 Adding Components with the Component Wizard” on

page 8-3.

Note The Tools menu is hidden when the simplified version option is selected. For details,
see“1.3.1.2 Simplified Version (rfe)” on page 1-7.
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A.1.6.2 Tools/Database

Tools/Database/Database Manager

L ets you add component families, assign button icons to families, edit, copy and delete
components, and (for some editions of Multicap) enter or modify user field titles for those
component families. For details, see “ 7.4 Managing the Database” on page 7-8.

Tools/Database/Save Component to DB

L ets you save the selected component, including any changes you made to it, to the database.
For details, see“7.4.6 Saving Placed Components’ on page 7-15.

Tools/Database/Convert Database

Converts components in an existing Corporate or User Database into Multicap 9 format. For
details, see “7.5 Converting 2001 or V7 Databases’ on page 7-17.

Tools/Database/Merge Database

Displays the Merge Database dialog box where you can merge the contents of another
database into your User or Cor porate Database.

For details, see “7.7 Merging Databases’ on page 7-19.

A.1.6.3 Tools/Variant Manager
Displaysthe Variant Manager dialog box. For details, see“6.5 Variants’ on page 6-34.

A.1.6.4 Tools/Set Active Variant
Displays the Active Variant dialog box. For details, see 6.5 Variants’ on page 6-34.

A.1.6.5 Tools/Rename/Renumber Components

L ets you renumber components on the screen. Thisis useful if you have numbers that appear
all over the screen, depending on where they were placed, or if you have numbers missingin a
sequence. For details, see 6.3 Renaming Component Instances’ on page 6-11.

A.1.6.6 Tools/Replace Component

Before using, select the desired component(s) in the circuit window to be replaced. Invokes
the Select a Component browser from which you can select a new component. Click OK to
replace the old component(s) with the selected new one. See also, “4.4.7 Replacing a Placed
Component” on page 4-17.
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A.1.6.7 Tools/Update Circuit Components

If you open acircuit that was created in an older version of Multicap, you can update its
components to match the current database. For details, see 7.6 Updating Components from
Databases’ on page 7-18.

A.1.6.8 Tools/Electrical Rules Check

Displaysthe Electrical Rules Check dialog box where you can create reports of electrical
connection errors, such as an output pin connected to a power pin. For instructions on running
the rule check, see “5.4 Electrical Rules Checking” on page 5-32.

A.1.6.9 Tools/Clear ERC Markers

Clears ERC error markers from the workspace that were placed during earlier ERC runs. For
instructions on running the rule check, see “5.4 Electrical Rules Checking” on page 5-32.

A.1.6.10Tools/Toggle NC Marker

Useto place ano connection (NC) marker on a selected pin, which prevents wires from being
attached to that pin. For details, see “4.5.4 Marking Pins for No Connection” on page 4-23.

A.1.6.11 Tools/Symbol Editor

Letsyou create and edit component symbols. For details, see “8.5.2 Creating and Editing a
Component’s Symbol with the Symbol Editor” on page 8-15.

A.1.6.12Tools/Title Block Editor

r%‘ Lets you edit the appearance of, or create a new, title block. For details, see “5.3 Title Block
Editor” on page 5-13.

A.1.6.13Tools/Description Box Editor

Displays the screen where you edit the contents of the Circuit Description Box. For details, see
“4.10 Circuit Description Box” on page 4-47.

A.1.6.14Tools/Capture Screen Area

Use to make a screen capture of a specific area of your screen. For details, see “4.9.7
Capturing Screen Ared’ on page 4-45.
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A.1.6.15Tools/Internet Design Sharing

Use to communicate and share designs with others, either across a network or using the
Internet. For details, see“10.5 Internet Design Sharing” on page 10-6.

A.1l.7 Reports Menu

A-18

A.1.7.1 Reports/Bill of Materials

Letsyou print aBill of Materials (BOM) for your circuit. A BOM lists the components used
in your design and provides a summary of the components needed to manufacture the circuit
board. For details, see “9.1 Bill of Materials’ on page 9-2.

A.1.7.2 Reports/Component Detail Report

Lets you produce areport showing all information stored in the database for a particular
component. For details, see “9.2 Component Detail Report” on page 9-5.

A.1.7.3 Reports/Netlist Report

Letsyou print areport that provides circuit connectivity information for each component. For
details, see“9.3 Netlist Report” on page 9-6.

A.1.7.4 Reports/Cross Reference Report

Letsyou produce a detailed list of all componentsin the active circuit. For details, see “9.6
Cross Reference Report” on page 9-11.

A.1.7.5 Reports/Schematic Statistics

Letsyou print areport that lists the quantities of various elementsin your circuit, such asreal
components, virtual components and nets. For details, see “9.4 Schematic Statistics Report”
on page 9-8.

A.1.7.6 Reports/Spare Gates Report

L ets you produce a report that lists the components in a circuit that have unused gates. For
details, see 9.5 Spare Gates Report” on page 9-9.
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A.1.8 Options Menu

A.1.8.1 Options/Global Preferences

Displaysthe Preferences dialog box. For details see “ 3.4.1 Using the Preferences Dialog Box”
on page 3-18.

A.1.8.2 Options/Sheet Properties

Displays the Sheet Properties dialog box. For details see “3.4.2 Using the Sheet Properties
Dialog Box” on page 3-23.

A.1.8.3 Options/Customize User Interface

Letsyou tailor your interface to your persona preferences. For details, see “3.6 Customizing
the Interface” on page 3-35.

A.1.9 Window Menu

Contains commands used to control the display of Multicap windows. Lists all open circuit
windows.

A.1.9.1 Window/New Window

Creates a copy of the existing window.

A.1.9.2 Window/Cascade

Arranges circuit windows so that they overlap.

A.1.9.3 Window/Tile Horizontal

Resizes all open circuit windows so they all show on the screen in a horizontal orientation.
Allows you to quickly scan all open circuit files.

A.1.9.4 Window/Tile Vertical

Resizes all open circuit windows so they all show on the screen in avertical orientation.
Allows you to quickly scan all open circuit files.
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A.1.9.5 Window/Close All

Closes dll openfiles.

A.1.9.6 Window/Windows

Displays the Windows dialog box where you can show or close the files that you currently
have open.

A.1.9.7 Window (open files)

Lists the open Multicap circuit files. Select one to make it active.

A.1.10 Help Menu

A-20

Contains commands that display online help and Multicap edition information.

Tip If youwant to be able to refer to Help information as you work on acircuit, use the Keep
Help on Top function in the Help window’s Options menu.

A.1.10.1Help/Multicap Help

Displaysthe Multicap helpfile. The contents of this helpfile areidentical to the contents of the
chapters of this guide.

A.1.10.2Help/Component Reference

Displays Multicap’s component reference helpfile. The contents of this helpfile are the same
as the contents of the Component Reference Guide.

A.1.10.3Help/Release Notes

Displays edition information, additions or corrections to printed documentation, and other
useful information.

A.1.10.4Help/Check for Updates

Runs the Support and Upgrade Utility (SUU). For details, see “1.5 Support and Upgrade” on
page 1-14.

A.1.10.5Help/File Information
Displays the File Information dialog box.
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A.1.10.6Help/About Multicap

Displaysinformation on the edition number of Multicap. Customer support may ask for this
number.
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Component 8-3

Z

zoom level, default 3-26
zoom out A-8

zoom toolbar 3-5

zoom, setting 3-26
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Technical Support and Professional Services

Visit the following sections of the National Instruments Web site at
ni.com for technical support and professional services:

Support—Online technical support resources at ni . com/support
include the following:

Self-Help Resources—For answers and solutions, visit the
award-winning National Instruments Web site for software drivers
and updates, a searchable KnowledgeBase, product manuals,
step-by-step troubleshooting wizards, thousands of example
programs, tutorials, application notes, instrument drivers, and

SO on.

Free Technical Support—All registered users receive free Basic
Service, which includes access to hundreds of Application
Engineers worldwide in the NI Developer Exchange at
ni.com/exchange. National Instruments Application Engineers
make sure every question receives an answer.

For information about other technical support options in your
area, visit ni . com/services or contact your local office at
ni.com/contact.

Training and Certification—Visit ni . com/training for
self-paced training, eLearning virtual classrooms, interactive CDs,
and Certification program information. You also can register for
instructor-led, hands-on courses at locations around the world.

System Integration—If you have time constraints, limited in-house
technical resources, or other project challenges, National Instruments
Alliance Partner members can help. To learn more, call your local
NI office or visit ni.com/alliance.

If you searched ni . com and could not find the answers you need, contact
your local office or NI corporate headquarters. Phone numbers for our
worldwide offices are listed at the front of this manual. You also can visit
the Worldwide Offices section of ni . com/niglobal to access the branch
office Web sites, which provide up-to-date contact information, support
phone numbers, email addresses, and current events.
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