






















































































































































































































































































































































































Chapter 13 

About the processing tools 

A design process typically involves placing and connecting parts in the schematic 
page editor, then using Capture's tools to specify how parts are to be packaged and 
uniquely identified. You add information for simulation, synthesis, board layout, 
purchasing, or other external functions, then create a netlist and incorporate back 
annotation information from external applications. 

As shown in the figure at right, you use Update 
Part References, Design Rules Check, and Cross 
Reference to package the parts in your project and 
to check that there are no invalid conditions. In 
practice, you might run these tools several times 
before moving on to the next phase. 

You can add properties or change their values (see 
Using the spreadsheet editor to edit properties in 
Chapter 2: The Capture work environment). If you 
prefer editing in a full-featured spreadsheet or 
database program, use Export Properties to write 
data out and Import Properties to read it back in. 

Use Create Netlist to convey project information to 
Layout or Simulate. Layout can create a back 
annotation file detailing packaging changes that are 
needed because of routing or manufacturing 
constraints. Use Gate and Pin Swap to incorporate 
this information into your Capture project. Use Bill 
of Materials to create a list of the parts. 

After you do this, you may need to make additional 
changes to your project, then repeat some or all phases of the design process. In 
addition, you may want to analyze your project using intertool communication to 
communicate interactively with Layout for cross probing, or with Simulate to view 
signals in Capture as their states change during simulation. 
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Part 4 Processing your design 

Tools overview 

Fb 

Once you finish placing and connecting parts in the schematic page editor, usethe 
project manager's Tools menu commands to help you complete the design process. 

Note . You won't be able to use any of these tools to modify a schematic design 
attached to a hierarchical block if the design is external to the current project. 

Command OveNiew Described in 

Update Part Packages parts by resolving part references and Chapter 14: 
References pin numbers, or removes packaging information Preparing to 

by resetting part references to their unassigned create a netlist 
values. 

Gate and Pin Swaps pins or gates, or changes packaging, Chapter 14: 
Swap based on a swap file created by you or your Preparing to 

board layout program. create a netlist 

Update Adds properties, or changes the values of Chapter 14: 
Properties properties, based on an update file you create. Preparing to 

create a netlist 

Design Rules Reports and flags violations of electrical rules Chapter 14: 
Check and other design constraints. Starts by removing Preparing to 

existing DRC markers. create a netlist 

Create Netlist Creates a file that lists the logical intercon- Chapter 15: 
nections between signals and pins in one of Creating a 
more than thirty standard formats. netlist 

Cross Reports the schematic page and location of parts Chapter 16: 
Reference (used in developing or documenting a project). Creating 

reports 

Bill of Creates a formatted list of electrical and other Chapter 16: 
Materials parts in the project. Optionally adds Creating 

information, based on an include file you create. reports 

Export Creates a tab-delimited list-for manipulation in Chapter 17: 
Properties a spreadsheet or database program-of Exporting and 

properties and values for each part in the importing 
project. schematic data 

Import Adds properties, or changes the values of Chapter 17: 
Properties properties, based on a tab-delimited list in the Exporting and 

format created by the Export Properties importing 
command. schematic data 
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Chapter 14 

Preparing to create a netlist 

Updating part references 

After you place parts on a schematic page, all parts need to be uniquely identified 
using the Update Part References command on the project manager's Tools menu. 
This tool assigns unique part references to each part in a project. You use Update 
Part References after you've placed all parts and before you use other Capture tools. 
You can update part references incrementally (so that previously assigned part 
references are not changed), or you can update part references unconditionally, 
changing all the parts across all the schematic pages processed. 

~J:. Caution After you have created a netlist and read it into Layout, if you make 
further changes to your Capture design, only use the Incremental reference update 
option in the Update Part References dialog box when you update part references. 
Do not use the Unconditional reference update option. 

~ Tip Update Part References also assigns individual parts to a multiple-part 
package, thereby assigning unique pin numbers to each part in a multiple-part 
package. This process is sometimes called packaging. For more information on 
controlling packaging in multiple-part packages, see Capture's online help. 

Parts are updated in the order in which they appear on a schematic page, going from 
left to right and top to bottom, as shown in the figure below. 

U?A U?A UIA UIB 

~~ ~~ 
74LSD4 74LSD4 74LSD4 74LSD4 

U?A U?A UIC UID 

~~ ~~ 
74LSD4 74LSD4 74LSD4 74LSD4 

Before updating part references After updating part references 

Parts are updated from left to right, and from top to bottom. 
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To update part references 

In the project manager, choose the Logical option to update part references on 
part instances. 
or 
In the project manager, choose the Physical option to update part references on 
part occurrences. 

2 In the project manager, select the schematic pages on which to update part 
references. 

3 From the project manager's Tools menu, choose Update Part References 
(ALT, T, u). 
or 
Choose the update part references tool from the toolbar. 

The Update Part References dialog box displays. 

4 Set the options in this dialog box as necessary. You can specify whether to 
update the entire project or just the schematic pages selected in the project 
manager, whether to update the part references that haven't yet been updated, 
update all part references, or reset part references so that they have question 
marks in their names. These options are described in the section Update Part 
References dialog box. 

5 When the Update Part References dialog box has the settings you want, choose 
the OK button to begin the update. 
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Chapter 14 Preparing to create a netlist 

Update Part References dialog box 

Update Part References £) 

-Action-- ·"cc-'~'--;':'". ~~""'~" 
(ii!nc:rernemairetenmce~ " ;,J 
(' • .u~oncfitional r~fet~rIC8. ~ .,. .' 

, ..... r ..... _ .. :R ... e ... _se .• _~":.R/~.,, .. , .... , ,;If ..... ",.f.e .. ,.rence, .. : .. ·,., .... ~,:' .... to:,0.\ ••. ,:'1'" ..•.. , "_',". .•..• .. »: 
r=~~·,:j>mm .. m)~G·j:·. 
! IfValueHSou;cePackage} 

r B~referenc~ nurri~,*tObegin ~l:n~ ~e~' 
r DOnOtChangethepage;niJ~' 'i';.:~;:\(l':: '.' 

Scope Specifies whether to update all the part references in the design or just 
those on the selected schematic pages. 

Incremental reference update or Unconditional reference update or 
Reset part references to "?" Specifies whether to incrementally update parts 
with question marks in their part references, unconditionally update the parts in the 
selected schematic pages, or reset all the part references using a question mark (?). 

~!:. Caution After you have created a netlist and read it into Layout, if you make 
further changes to your Capture design, only use the Incremental reference update 
option in the Update Part References dialog box when you update part references. 
Do not use the Unconditional reference update option. 

Physical Packaging Specifies the properties that must match for Capture to 
group parts in a single package. See Capture's online help for information on how 
the Update Part References tool packages individual parts into mUltiple-part 
packages, as well as information about combined property strings. 

Reset reference numbers to begin at 1 in each schematic If this option 
is selected, Capture numbers part references beginning with 1 in each schematic 
folder. 

~!:. Caution If you don't instruct Capture to begin the reference numbers at 1, it 
looks at the selected schematic pages, finds the highest part reference number, and 
begins numbering from that number. This can result in duplicate reference numbers 
if the highest numbered part for each reference prefix is not represented in the 
schematic pages you have selected. If you suspect you have duplicate reference 
numbers, run Design Rules Check before you attempt to create a netlist. 
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Part 4 Processing your design 

Do not change the page number If you are in logical mode, the schematic 
pages are renumbered based on their order in the project manager. If you select this 
option, the pages are not renumbered. 

~ Tip The properties that contain the page number (Page Number and Page Count) 
are part of the title block. If you create a custom title block, you can give it these 
two properties, so that they are updated when you run Update Part References. 
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Chapter 14 Preparing to create a netlist 

Updating properties 

If you need to edit the properties for a few parts or nets, you can do so in the 
schematic page editor. If, however, you want to make changes to a number of parts 
or nets, the Update Properties tool is much quicker and easier than hand-editing each 
property you'd like to change. You can use Update Properties to edit any properties 
except part reference, net name, and net ID. You can also use Update Properties to 
add properties. In essence, it is a search-and-add-or-replace tool. 

To update properties, you create a file, called an update file, with one line for each 
part or net to change. The leftmost column identifies the part or net (by specifYing 
the property value to match), and the remaining columns provide the new property 
value. The format of the update file is described in Update file format later in this 
section. 

You can run Update Properties on projects in both logical and physical mode. 

To update part or net properties 

1 Using a text editor, create an update file, as described in Update file format later 
in this section. 

2 In the project manager, choose the Logical option to update part or net 
properties on part instances. 
or 
In the project manager, choose the Physical option to update part or net 
properties on part occurrences. 

3 To process only part of your project, select the pages to process in the project 
manager. 

4 From the project manager's Tools menu, choose Update Properties (ALT, T, p). 

The Update Properties dialog box displays. 

5 Set the options in this dialog box as necessary. You can specifY whether to 
process the entire project or just the schematic pages selected in the project 
manager, and whether to update parts or nets. You can customize your update 
further by specifYing that your comparison and update strings be converted to 
uppercase. You can also have Capture create a report file listing the properties 
that it changes. You must specifY the name ofthe update file containing the 
properties to match and the text to place in the specified properties. These 
options and others are described in the section Update Properties dialog box. 

6 When the dialog box has the settings you want, choose the OK button. Capture 
updates the properties you specified. If you set up the dialog box to create a 
report file, you can use a text editor to view the file when the Update Properties 
tool is done. 
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Update Properties dialog box 

Updale Properlles 13 

'ScOpe~.i.,C-,.i.,C-,.i.,C-,.i.,C-,.i.,C-,.i.,C-,.i.,C-,.i.,C-,~.i.,C-,~~-'--;:;j I ,OK ". I 
i Cancel I 
L '(' ProceSs .ieliiction 

L .. ··Actio···,·············n'···.·.·.·.··.·.·.·.·.··:·,··· .. , ..•................ : .... ,: .... " .. "'.'; ' ... : ...•..• , .•.......... , ...•....... ' ................•...........•..•. ' .. , ..•..•............ ,.' ..................•...........•..........................................................•.. ' .. '.' .•... ' ...•...... : .• ' Help I· 
r- Upda!e l!8rts F 
(' update rieJ$ 
r CorwerUhe resulting combirledproper~ ~ uppercale 
r Convert tl]eypdaii3 properly to uppercase ". . 

r U!!Con~oilallY update!he prOperty!rJOIJ1l8IIY orto updated if ein~) j 

r. 120 not change updatedPlClpertills viiibiily 
.(' Maketheupdatedplop~rIl'~e .. 

(' Make the updated PI!lPertyj1l!isible . 

··IC:\CAPTURE\SAMPLES\FULLADD.UPD 

Scope Specifies whether to process the project or what is selected. 

Update parts or Update nets Specifies whether to update the properties of 
parts or nets. 

Convert the resulting combined property to uppercase Converts the 
combined property values to uppercase before a comparison is done. 

Convert the update property to uppercase Converts the update property to 
uppercase before it is placed in an object's property. 

Unconditionally update the property By default, a property is updated only 
if it is empty: properties with values are not updated. If this option is selected, the 
specified property is changed, regardless of whether it's empty. 

Do not change updated properties visibility Specifies that the visibility of 
the updated properties is not changed. 

Make the updated property visible/invisible Specifies that the updated 
property is to be made visible or invisible. 

Create a report file Specifies whether or not Capture creates a report file. If you 
select this option, enter the name of the report file in the Report File text box. 

Property Update File The name of the update file containing the properties to 
match, the properties to update, and the values to use to update the properties. This 
file has an extension of .UPD. 
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Chapter 14 Preparing to create a netlist 

Update file format 

The update file is an ASCII text file that you create to specify the properties to 
match, the properties to update, and the values to use to update the properties. The 
file can include comments-any text to the right of a semicolon is ignored by the 
Update Properties tool. 

The first line of the update file has this format: 

CombinedPropString PropToUpdatel PropToUpdate2 ... 

The first field is a combined property string specifying which properties to combine 
into a match string (note that property names in a property string must be enclosed in 
braces). The remaining fields in the line are the properties to update on each part or 
net to be updated. The combined property string and the property names entered in 
these fields must be enclosed in quotation marks. 

rn See For information about combined property strings, see Capture's online 
help. 

Subsequent lines of the update file have this format: 

MatchStringl Updatel Update2 .. . 
MatchString2 Updatel Update2 .. . 

The match string is the text used to compare with the values of the properties 
specified by the combined property string in the first line. The update fields are the 
values placed in the properties specified in the first line, if the match string matches 
the expanded combined property string. These values must also be enclosed in 
quotation marks. For example: 

"{Value}" 
"74LSOO" 
"74LS138" 
"74LS163" 
"8259A" 

"PCB Footprint" 
"14DIP300" 
"16DIP300" 
"16DIP300" 
"28DIP600" 

This indicates that the property to use as a match string is Value. Each time an 
object's Value matches the value listed in the left column of the update file, the 
corresponding text in the right column is placed in the object's PCB Footprint 
property. In this example, each time a part has a value of 74LSOO, the text 14DIP300 
is placed in the part's PCB Footprint property; each time a part has a Value of 
74LS138, 16DIP300 is placed in the part's PCB Footprint property, and so on. 
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Checking for design rules violations 

The Design Rules Check tool scans schematic designs and checks for conformance 
to basic design and electrical rules. The results of this check are marked on the 
schematic pages with DRC markers, and are also listed in a report. This makes it 
easy to locate and fix design or electrical errors. You can search for DRC markers 
using the Browse com~and on the project manager's Edit menu, and then double­
click on any item in the resulting list to go immediately to the location of the marker 
on your schematic page. Once you are viewing the marker on the schematic page, 
you can display the marker's text by double-clicking on it. 

You can specify the conditions that cause errors to be generated. Optional checks 
performed by the Design Rules Check tool include off-grid parts; unconnected nets, 
pins, ports, and off-page connectors; identical part references; type mismatch parts; 
and design elements that are not compatible with OrCAD's Schematic Design Tools 
product. 

R:J Note When Design Rules Check checks for unconnected nets, it looks for nets 
with less than two connection points. Thus, a net can still have unconnected 
endpoints that aren't reported by Design Rules Check. 

The Design Rules Check is helpful in preparing your project for use with other tools. 
For example, you can use the Design Rules Check tool to catch problems such as 
bus contention or shorted power pins before you generate a netlist to be used by 
simulation or synthesis tools. 

The Design Rules Check reports two categories of electrical rules violations: 

• Errors that should be fixed. 

• Warnings of situations that mayor may not be acceptable in your project. 

You can control whether electrical rules violations are reported as errors or warnings 
in the ERC Matrix tab of the Design Rules Check dialog box. Errors are always 
marked with DRC markers on the schematic page. Warnings are also marked with 
DRC markers if you select the Create DRC markers for warnings option in the 
Design Rules Check dialog box. In the report generated by Design Rules Check, 
however, the problems are categorized as WARNING or ERROR so that you can 
immediately identify the more critical problems. 

Once the Design Rules Check begins, it first removes existing DRC markers from 
the schematic pages being processed. This means that each time you run this 
process, the error markers on your schematic pages reflect the current state of your 
project. You can also use the Design Rules Check tool to remove DRC markers from 
schematic pages, but not do any further checking. Just select the Delete existing 
DRC markers option on the Design Rules Check dialog box. 

fIi'~ Caution You should AL WAYS run Design Rules Check before you create a 
netlist. 

186 DrCAD Capture for Windows User's Guide 



Chapter 14 Preparing to create a netlist 

To check for design rules violations 

In the project manager, select the schematic pages that you want to check for 
design rules violations. 

2 From the project manager's Tools menu, choose Design Rules Check (ALT, T, D). 

or 
Choose the design rules check tool from the toolbar. 

The Design Rules Check dialog box displays. 

3 Select the settings you want in the Design Rules Check tab and in the ERC 
Matrix tab. For information about the settings in these tabs, see Design Rules 
Check dialog box, Design Rules Check tab and Design Rules Check dialog box, 
ERC Matrix tab later in this section. 

4 When both tabs of the Design Rules Check dialog box have the settings you 
want, choose the OK button. 

As Capture checks your project, it displays status information about the check. 
If you stop the design rules check midstream (by choosing the Cancel button in 
the status information dialog box), the schematic pages that have already been 
processed will have DRC markers marking any error situations that were 
encountered. 

5 Once the design rules check is complete, there are two ways to view the results: 

• You can open the DRC report file using a text editor or word processor. 
This file has a default extension of .DRC. The session log also contains the 
same information. 

~ Tip To view the information contained in a .DRC report, set up a file association 
using the Open With dialog box in Windows Explorer. By doing this, you can 
open the .DRC report by double-clicking on it in Windows Explorer. 

• You can use the Browse command on the project manager's Edit menuto 
display a list of all DRC markers in the project. 

This list gives information about each error and warning. Each DRC marker 
on a schematic page displays this same information. Once this list displays 
in the browse window, you can double-click on an item to go directly to it 
on its schematic page. Once you are viewing the marker on the schematic 
page, you can display the marker's text by double-clicking on it. You can 
also use the schematic page editor's Find command to find specific DRC 
markers. To do this, you must enter the text associated with the marker. 
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Design Rules Check dialog box, Design Rules Check tab 

The Design Rules Check tab contains options for things to include in the report 
generated by Design Rules Check. You can specify if you want to create DRC 
markers on the selected schematic pages for both errors and warnings, create DRC 
markers just for errors, or delete existing DRC markers instead of adding new ones. 
Note that if you select the option to delete existing DRC markers, the options that 
customize the DRC report become dimmed and aren't available for selection. 

o cSIt)n Rules Check £! 

r . Check hierarchicai,QOlt cOnnections • 
r Check gff.pageeonnectorcoi1nec:tiorii 

. ",-, 

rReport jdenticalpart referenc!n r Reportolf;grid objects 

. r Report t)lp8miimatch partt r Reportaa net narries 

. rRepcir! hierarchiCal ports and off-page connectors 

ReportEde:r ~iew Output 

!C:\CAPTURE\sAMPlES\FULLADD.DRC Rrowie ... ·1 

Scope Specifies whether to process the entire project or just the selected 
schematic page or pages. 

Check design rules or Delete existing DRC markers Specifies whether to 
check for design rules violations or just delete existing DRC markers. Note that if 
you select the Check design rules option, Capture deletes existing DRC markers 
before it begins the design rules check. 

Report All the remaining options on the dialog box are report options, and leave 
messages and reports in the session log. Selected report options are also included in 
the specified report file. 
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Create ORC markers for warnings Design Rules Check always places DRC 
markers on the schematic page for errors defined in the ERC Matrix tab. If you 
select this option, it also places DRC symbols on the schematic page for warnings 
defined in the ERC Matrix tab. 

Check hierarchical port connections Verifies that hierarchical pins on 
schematic pages in the parent schematic folder match hierarchical ports on schematic 
pages in the child schematic folder. Errors are generated if a hierarchical pin 
specified on a schematic page in a parent schematic folder doesn't have a 
corresponding hierarchical port with an identical name on a schematic page in the 
child schematic folder; if the number of hierarchical pins "nd hierarchical ports are 
different between [he parent and child schematic folders; and if the type of the 
hierarchical pins and hierarchical ports doesn't match. 

Check off-page connector connections Verifies that off-page connector 
nets on a schematic page match those on other schematic pages. 

Check unconnected nets Checks for these conditions: nets that aren't 
connected to at least two pins or hierarchical ports; nets that don't have a driving 
signal; and two nets with the same name in a schematic folder, but no off-page 
connector or hierarchical port to connect them. 

Check SOT compatibility Checks for compatibility with OrCAD's SDT 
product in case you plan on saving the project in SDT format. See Capture's online 
help for information about the rules you should follow if you are planning to use a 
Capture project in SDT. 

Report identical part references Checks for unique part references, and 
reports parts that use the same part reference. For example, Capture considers two 
VI's to be identical, two VIA's to be identical, and VI and VIA to be identical. 

Report type mismatch parts Reports parts that are packaged into the same 
physical package, but whose package properties conflict (primarily source package 
and PCB footprint). 

Report hierarchical ports and off-page connectors In the report file, lists 
all hierarchical ports and off-page connectors. 

Report off-grid objects In the report file, lists the names and locations of 
objects that are off grid. 

Report all net names In the report file, lists the names of all nets. 

Report File The name of the report file containing the information prepared by 
Design Rules Check. This file usually has an extension of .DRC. For an example of 
the report generated by the Design Rules Check tool, see the section Sample Design 
Rules Check report. 
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Design Rules Check dialog box, ERC Matrix tab 

You use the ERC matrix to set the electrical rules that Design Rules Check uses 
when testing connections between pins, hierarchical ports, and off-page connectors. 
All types of pins, hierarchical ports, and off-page connectors are listed in the 
columns and rows in the table. A test is represented by the intersection of a row and 
column. Either the intersection is empty, or it contains a W, or it contains an E. 

• An empty intersection represents a valid connection, in which case nothing is 
reported if you specify a report file. 

• A W represents a warning. 

• An E represents an error. 

You can cycle through these settings by pointing to an intersection and clicking the 
mouse button until the desired setting appears. For all rows except the Unconnected 
row, the DRC reports an error or warning for any net that has two connections as 
specified in the ERC matrix. For example, consider the dialog box above. If a net 
has an output pin and a bidirectional pin, a warning is issued based on the W in the 
intersection of the Output row and the Bidirectional column. For the Unconnected 
row, the DRC checks to see if the specified pin or port type is unconnected. 

~ Tip You can also type W for warning, E for error and N for an empty 
intersection. In addition, you can use the arrow keys to select other intersections. 
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Sample Design Rules Check report 

Design Rules Check 

Checking Schematic: 4BIT 

Checking Electrical Rules 

Checking for Unconnected Wires 

Checking Off-Page Connections 

Checking Pin to Port Connections 
WARNING: [DRC0014] Type of pin above does not match the pin type of 

corresponding port below fulladd 1,SUM 
WARNING: [DRC0014] Type of pin above does not match the pin type of 

corresponding port below fulladd 2,5UM 
WARNING: [DRC0014] Type of pin above does not match the pin type of 

corresponding port below fulladd 3,5UM 
WARNING: [DRC0014] Type of pin above does not match the pin type of 

corresponding port below fulladd_4,5UM 

Checking for Invalid References 

Checking for Duplicate References 

Checking for Compatibility with 5DT 

Reporting Off-Grid Objects 

Reporting Ports 
51 
S2 
53 
CIN 
5 [0 •• 3] 
X [0 .. 3] 
Y[O •• 3] 
YO 
Yl 
XO 
COUT 
Y2 
Xl 
Y3 
X2 
X3 
50 

Reporting Off-Page Connections 

Reporting Globals 

Reporting Net Names 
50 
N00074 
N00072 
N00070 
COUT 
eIN 
5 [0 .. 3] 
X[0 •• 3] 

Y [0 .• 3] 

Sample Design Rules Check report for 4BIT.DSN (page 1 of 3). 
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Y3 
Y2 
Yl 
YO 
X3 
X2 
Xl 
XO 
S3 
S2 
Sl 

Checking Schematic: FULLADD 

Checking Electrical Rules 
ERROR: [DRC0004] Possible pin type conflict halfadd_A,SUM Output 

Connected to Bidirectional Port 

Checking for Unconnected Wires 

Checking Off-Page Connections 

Checking Pin to Port Connections 

Checking for Invalid References 

Checking for Duplicate References 

Checking for Compatibility with 

Reporting Off-Grid Objects 

Reporting Ports 
X 
Y 
CARRY IN 
CARRY OUT 
SUM -

Reporting Off-Page Connections 

Reporting Globals 
VCC 
GND 

Reporting Net Names 
VCC 
CARRY OUT 
N00040 
N00038 
N00036 
Y 
X 
SUM 
CARRY IN 
GNU -

Checking Schematic: HALFADD 

Checking Electrical Rules 

SDT 

Sample Design Rules Check report for 4BIT.DSN (page 2 of 3). 
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Checking for Unconnected Wires 

Checking Off-Page Connections 

Checking Pin to Port Connections 

Checking for Invalid References 

Checking for Duplicate References 

Checking for Compatibility with 

Reporting Off-Grid Objects 

Reporting Ports 
X 
Y 
CARRY 
SUM 

Reporting Off-Page Connections 

Reporting Globals 
VCC 
GND 

Reporting Net Names 
SUM 
N00039 
GND 
VCC 
N00033 
N00031 
X BAR 
Y-
X 
CARRY 

SOT 

Sample Design Rules Check report for 4BIT.DSN (page 3 of 3). 
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Swapping gates and swapping pins 

Using Gate and Pin Swap, you can import changes created by external tools, such as 
a PCB layout application. Capture uses a simple file format (see Swap file format 
later in this section) to allow gate swapping, pin swapping, changing pins, and 
changing part references. If the external tool creates a back annotation file, edit the 
file to match the format described in Swap file format in this section. 

Fb Note To back annotate properties, use the Update Properties tool. 

When should you use Gate and Pin Swap? After you've completed your schematic 
design, or while you are routing a printed circuit board, you might discover that you 
can reduce via count, track length, or routing complexity by exchanging two gates of 
one part. You would use the PCB layout tool to rewire the board to exchange (or 
swap) the connections ofUIA and UIB. To ensure that your project reflects the 
rewired board, you create a swap file using the PCB layout tool and then run 
Capture's Gate and Pin Swap. When you look at the schematic page, you will see 
that UIA is where UlB was before, and vice versa. 

To swap gates and swap pins 

1 Generally, a swap file is created by another application such as OrCAD Layout 
for Windows. Alternatively, you can create a swap file using a text editor, 
following the format described in Swap file format later in this section. 

2 In the project manager, choose the Logical option to swap gates or pins on part 
instances. 
or 
In the project manager, choose the Physical option to swap gates or pins on part 
occurrences. 

3 To process only part of your project, select the pages to process in the project 
manager. 

4 From the project manager's Tools menu, choose Gate and Pin Swap. 
or 
Choose the gate and pin swap tool from the toolbar. 

The Gate and Pin Swap dialog box displays. 

5 Set the options in this dialog box as necessary. You can specify whether to 
process the entire project or just the selected schematic pages. You can also 
specify the name of the swap file containing the gates and pins to swap. These 
options are described in the section Gate and Pin Swap dialog box. 

6 When the dialog box has the settings you want, choose the OK button. Capture 
swaps the gates and pins you specified. 
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Gate and Pin Swap dialog box 

Gate and P,n Swap E! 

~ Process !!ntire design 

(' Process ~election 

5 wapEile: 

IC:\CAPTURE\SAMPLES\FULLADD.SWP 

[ OK 

Cancel 

Help 

ftrowse ... 

Scope Specifies whether to process the entire project or just the selected 
schematic page or pages. 

File Specifies the swap file. For more information, see Swap file format. 

Swap file format 

A swap file is an ASCII text file containing old and new part references. A swap file 
is typically created by another application, such as OrCAD Layout for Windows. 
You can also create a swap (.SWP) file using a text editor that can save the file in 
ASCII format. The file can include comments; any text to the right of a semicolon is 
ignored by the Gate and Pin Swap tool. Each line in a swap file, unless preceded by 
a semicolon, causes one action. The elements of each line may be separated with any 
number of space or tab characters. In general, the first element of the line specifies 
the type of swap. Ifno swap type is specified, CHANGEREF is assumed. The other 
swap types are GATESWAP, PINSWAP, and CHANGEPIN. 

The following example illustrates a swap file. The comments to the right of the 
semicolons describe what the swap file will do. 

CHANGEREF Ul U2 ;Change part reference Ul to U2 
U1C U2C ;Change part reference U1C to U2C 

GATE SWAP Ul U2 ;Swap parts Ul and U2 
GATE SWAP UIA UIB ;Swap gates UIA and UIB 
CHANGEPIN U7 1 2 ;Change pin 1 to pin 2 
CHANGEPIN U7 2 1 ;Change pin 2 to pin 1 
CHANGE PIN USB "DO" nOl" ;Change pin named DO to 01 
CHANGEPIN USB "01" "DO" ;Change pin named 01 to DO 

Note that there are two CHANGEPIN commands for each pin swap. If you entered 
just one line to change pins, for example: 

CHANGEPIN U7 1 2 

The original pin I is changed to pin 2; however, if you already have a pin 2, you will 
end up with two of them, unless you change the original pin 2 to something else. For 
this reason, a second line is needed to go with the first line. The complete command 
lines needed to perform a pin swap between pins I and 2 are: 

CHANGEPIN 
CHANGEPIN 

U7 
U7 

1 
2 

2 
1 
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Fb Note Swap files created by OrCAD's PCB 386+ are was/is files. These files 
contain no keyword identifiers; therefore, each line is asswned to be a 

.CHANGEREF instruction. In the swap file example above, the line without a 
keyword identifier (the second line) is an example of how changes are specified in 
a was/is file generated by PCB 386+. 

With the exception of the PINSWAP command, the commands in a swap file are 
was/is based. That is, the commands specify what the original values were and what 
the new values will be. For this reason, unlike some board layout programs, you 
cannot specify intermediate steps for the commands, except for PINSW AP. 

The PINSW AP command works off the present state of the pin. For this reason, you 
can perform intermediate steps, such as: 

PINSWAP U1 1 2 ; First swap 
PINSWAP U1 2 3 ; Second swap 

After both lines of the example above are processed, what was pin 1 is now pin 2, 
what was pin 2 is now pin 3, and what was pin 3 is now pin 1. The series of changes 
is shown in the following figure. 

original configuration after first swap after second swap 

For PINSW AP and CHANGEPIN, the part reference must be specified in the swap 
file, as well as the old and new values. Pin swaps are limited to pins of the same type 
and shape oil the same part. For example, you can swap pins on USB, but you cannot 
swap a pin on USB with a pin on USC. 

~:- Cautions Unlike CHANGEPIN commands, PINSW AP commands are order­
dependent within the swap file. For this reason, if you change the order of the 
PINSW AP commands, or use both PINSWAP and CHANGEPIN commands on 
the same part, you may get unexpected results. 

Gate and Pin Swap does.not check to make sure that parts are the same type before 
a swap is performed. Therefore, if you swap gates between dissimilar part types 
(as shown in the example below), odd results may occur in your project. 

GATESWAP U1C U2B ;Swap gates U1C and U2B 
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Creating a netlist 

After you create a project, you can create a netlist to exchange schematic 
information with other EDA tools. You can choose from more than 30 industry­
recognized netlist formats. Your choice of net list depends on the destination 
application. 

Using the Create Netlist tool 

Before you create a netlist, be sure your project is complete, has been annotated 
(using Capture's Update Part References command), and is free from electrical rule 
violations. Chapter 14: Preparing to create a netlist describes how to use Capture's 
tools to prepare your design before you create a netlist. 

m See For information on creating a Capture netlist for use with Layout, see 
Chapter 18: Using Capture with OrCAD Layoutfor Windows. 

The table below summarizes the type of net list you will get (flat or hierarchical), 
depending on the nature of your design and the netlist formatter you choose. 

Flat design 

Simple 
hierarchical design 

Complex 
hierarchical design 

Flat netlist 

Hierarchical netlist 

Hierarchical netlist 

Flat netlist 

Flat netlist 

Flat netlist, but it must be 
netlisted in physical mode 
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To create a netlist 

1 In the project manager, select your design. 

2 From the Tools menu, choose Create Netlist. The Create Netlist dialog box 
displays. 

3 Choose a netlist format tab. 

4 In the Netlist File text box, enter a name for the output file. If the selected 
format creates an additional file (such as a map file or pinlist file), enter its 
filename in the second text box. 

5 Ifnecessary, set the Part Value and PCB Footprint combined property strings to 
reflect the information you want in the netlist. 

W See For information about using combined property strings, see Capture's 
online help. 

6 Ifnecessary, set the format-specific options in the Options group box, and 
choose the OK button to close the Netlist Options dialog box. 

W See For information about the options for individual netlist formats, see 
Capture's online help. 

7 Choose the OK button to create the netlist. 

W See For information about the options in the Create Netlist dialog box, see 
Capture's online help. 
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Netlist format files 

Capture includes over 30 netlist format file types. They include: 

Algorex EEDESIGNER PCB 

Allegro FutureNet RacalRedac 

AlteraADF HiLo Scicards 

AppliconBRA VO IntelADF SPICE 

AppliconLEAP Intergraph Tango 

Cadnetix Layout Telesis 

Calay Mentor Vectron 

Calay 90 MultiWire Verilog 

Case OHDL VHDL 

CBDS PADS 2000 VST 

ComputerVision PADS-PCB VSTModel 

DUMP PC AD WireList 

EDIF200 PCADnlt XNF 

m See For information about the characteristics, formatting options, and an 
example of each netlist format, see Capture's online help. 
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Netname resolution 

In your schematic designs, you can assign a variety of netnames and aliases to 
signals that are connected. A netlist, however, needs exactly one name for each net. 

If the Create Netlist tool encounters multiple names for a single net, higher priority 
netnames override lower priority netnames. Priority is determined by the source of 
the name, ranked from highest to lowest, as follows: 

• Named nets 

• Hierarchical port names 

• Off-page connectors 

• Power object names 

• Aliases 

• System-generated names 

If there are any conflicts at any level of the comparison (if, for example, there are 
two power objects on a bus), they are resolved according to these rules: 

• Between netnames of equal precedence, priority follows alphabetical ord~r. 

• If the net is a bus, the net alias assigned to the greatest number of bus members 
has highest priority. 

A net may change names several times as Create Netlist works. For example, a net 
may start with an alias of Battery on one page, become ToBattery from an off-page 
connector, change again to become DC as a hierarchical port is encountered, and 
finally change to BatteryBackup when Create Netlist finds a named net with higher 
priority. 
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Creating a netlist for use with OrCAD Simulate for Windows 

You can easily create a netlist in Capture that you can use in Simulate. Or, you can 
use any other schematic or synthesis tool that creates an EDIF 2 0 0 or VHDL netlist 
targeted to devices for which you have acceptable VHDL simulation models. 

Creating net/ists within Capture 

Before you create a netlist, be sure your Capture project is complete, has been 
annotated, and is free from electrical rule violations. It is very important to observe 
all port connectivity rules pertaining to EDIF 2 0 0 and VHDL netlists for use in 
Simulate. A good way to check your project is by using the DRC (Design Rules 
Check) command in Capture. This command reports and flags violations of electrical 
rules and other design constraints, including identical part references, unconnected 
electrical objects, part type mismatches, off-grid parts, and so on. Once you are 
confident that your project is ready, you can generate a netlist representation for use 
with Simulate. 

~ Tip Capture's electrical rule check matrix can be customized to reflect VHDL 
port connection rules. 

To create a netlist 

1 In Capture's project manager, open your project. 

2 From the project manager, choose either the Logical option or the Physical 
option, depending on the type of netlist you are creating. 

~ Tip The project manager in Capture is typically set to logical mode when you 
generate a hierarchical netlist like EDIF 2 0 0 or VHDL. With the Logical option 
selected, it is possible to construct a complex hierarchy in which multiple 
hierarchical blocks or parts (like vendor-supplied soft macros) are associated with 
the same schematic page. 

3 From the project manager's Tools menu, choose Create Netlist. The Create 
Netlist dialog box displays. 
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4 Choose either the VHDL or EDIF 2 0 0 tab. 

~ Tip When you create your netlist, be sure to specify the hierarchy option for 
parts as nonprimitive. This allows Capture to descend the hierarchy of any soft 
macros that exist in your project to identify their primitive elements. 

5 Set the dialog box options, including directory and filename, as desired. If 
you're using the VHDL tab, select the 1076-93 option. 

6 Choose the OK button. Capture creates a netlist for your project. 

m See For information on using Capture netlists in Simulate, see, Chapter 19: 
Using Capture with OrCAD Simulate/or Windows. 
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Creating reports 

Capture provides two report tools that you can use to produce lists of the things 
contained in your project: Bill of Materials and Cross Reference. 

Creating a bill of materials 

You can use the Bill of Materials command from the project manager's Tools menu 
to create a bill of materials in a file which you can then print using a word processor 
or text editor. The bill of materials includes the properties item, quantity, reference, 
and part value. You can customize the report to include other properties. 

~ Tip A bill of materials includes parts that don't have pins. This makes it possible 
to include non-electrical parts such as screws, washers, and other hardware that 
you may have in your project. These parts won't, however, appear in'a netlist 
because they don't have pins. 

To create a bill of materials 

1 If desired, use a text editor to create an include file, as described in Include file 
format later in this section. 

2 In the project manager, choose the Physical option if you have a complex 
hierarchical design; otherwise, choose the Logical option. 

3 From the project manager's Tools menu, choose Bill of Materials. The Bill of 
Materials dialog box displays. 

4 Fill in this dialog box as desired. If you want to customize the infonnation 
contained in the bill of materials report, fill in the infonnation in the Line Item 
Definition area. If you are using an include file, be sure to check the Merge an 
include file with report check box, enter the combined property string, and 
specifY the name of the include file. 

S Choose the OK button when you are ready to create the report. 
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Bill of Materials dialog box 

B III of M alellals 13, 

,Srope--~----------~--~' 

:. r. ProceSs .!Intire d~gn 
(" Process .§electioll 

'I' Iltem\tQuantity\tReference\tPart 

. C,gmbined property string: 

IIOtem}\tIQuantity}\tlReference}\tNaluel , . 

I r Place each part entry on a separate Jne 
I 

('Include File-~----------------c----; 
I. I r Merge an include file with report 

Report----·----c----....."..--------.,..-~.·l· . 

Report fife: r ~ew OlAput 

Scope Processes the entire design or selected schematic pages. 

Header Text placed at the top of the first page. If this text box is left blank, there 
is no header on the first page. You can use this to specify column headers to match 
the data reported as defined by the combined property string. If you want the header 
items separated by tabs, use the \ t character sequence in the header text box, then 
insert corresponding tabs in the Combined property string text box. 

Combined property string Specifies which properties are included in or 
excluded from the bill of materials, and formats the output according to the tabs you 
insert and the order in which you specify the properties. When you specify the 
combined property string, you enclose property names in curly braces. When the Bill 
Of Materials is run, the properties in the curly braces are substituted with property 
values for the part (or left empty if the property is empty or doesn't exist on the 
part). The properties are left justified and separated by the characters you type 
outside the curly brackets. To insert a tab, use \ t. {Reference} \ t {Value} 
prints a part's reference, a tab character, and the part's value. 

Place each part entry on a separate line Select this item if you want each 
part to be listed on a separate line. 

204 DrCAD Capture for Windows User's Guide 



Chapter 16 Creating reports 

Merge an include file with report Select this item if you want to use an 
include file. 

Combined property string Specify the property to use to match the property 
value specified in quotes on each line of the include file. This is the search string, 
and is compared with match strings specified in the include file. 

Report File The name of the file to contain the bill of materials report. 

Include file format 

You can use an include file to have Bill of Materials add additional information to 
each line of the bill of materials. You create an include (.INC) file using any text 
editor that saves files in ASCII format. 

The first line of an include file is a header. The bill of materials is always keyed to 
the part value, so the first line begins with a pair of single quotes with no spaces or 
other characters between them. The rest of the first line contains any information you 
want to include to make the file and the bill of materials more readable-this usually 
consists of headers for the values in the rest of the file. If the include file has 
combined property strings separated by spaces, then the properties you specify in 
curly braces have to be separated with spaces also. 

The rest ofthe file contains a separate line for each part. Each line must begin with 
the property value (as specified in the Include File Combined property string in the 
Bill of Materials dialog box) enclosed in single quotes. This is the match string, and 
is compared with the search string specified in the Include File combined property 
string in the Bill of Materials dialog box. Following the property value (and on the 
same line) is the information that you want to add to the bill of materials. You can 
separate the part value from the additional information by any number of spaces or 
tab characters-Capture will align the first nonblank character in each line when it 
creates the bill of materials. 

The following example illustrates an include file. 
, , DESCRIPTION PART ORDER CODE 
'lK' Resistor 1/4 Watt 5% 10000111003 
'4.7K' Resistor 1/4 Watt 5% 10000114703 
'22K' Resistor 1/4 Watt 5% .10000112204 
'luF' Capacitor Ceramic Disk 10000211006 , .1uF' Capacitor Ceramic Disk 10000211007 

In the example above, the first column contains the match strings. If a match string 
matches the Include File Combined property string for the current part, the rest of 
the line (in the example above, the second and third columns) is tacked on to the end 
of the line item in the bill of materials. 

! Tip You can use an include file from OrCAD's Schematic Design Tools without 
modifying it. 
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Creating a cross reference report 

The Cross Reference tool creates a report of all parts with their part references and 
part names. You may specify that the report also give the coordinates of each part. 

To create a cross reference report 

1 In the project manager, choose the desired mode (Logical or Physical). 

2 From the project manager's Tools menu, choose Cross Reference. The Cross 
Reference Parts dialog box displays. 

3 Fill in this dialog box as desired. If you want to customize the information 
contained in the cross reference report, fill in the information in the Report area. 

4 Choose the OK button when you are ready to create the report. 

Cross Reference Parts dialog box 

Cross Reference Parts f3 

-'1 •. ' 100' "",-O_K--.I 
C·· SC?pe ................................. :: ... : ..... ,.. . ................... - ....... . 

i r.- Cross reference §1IiIe de$ign 

..................................... 1 ........ _CanceI ... ·· --,..' ..... 
Help .' • 

! (" Cross reference .lielection 
L.... ..... . .................................... ~~. 

. Sorting 

r.- Sort OlItputbyllsrt valUe, thenbyrefeience designator 
(". Stirt outJ:M by reference gesillnator. then by part value 

rReport---.....:.....------,--~----, 

! r Report the X and X coordinates oIaO part$ 

i r Report yoused parts in multiple par! packages' 
Report file: r ~iew Output 

IC:\D\.PTURE\SAMPLES\FULLADDX .!lrowse ... 

Scope Specifies whether to process the entire design or just the selected 
schematic page or pages. 

Sorting Specifies whether to sort output by part value or part reference. 
, 

Report the X and Y coordinates of all parts If you check this option, the 
report includes the X and Y coordinates of all parts. 

Report unused parts in multiple part packages If you check this option, 
the report identifies unused parts in multiple part packages. 

Report File The name of the file to contain the cross reference report. 
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data 

Exporting and importing designs 

Chapter 17 

You use the Export Design command to export a design or library in an EDIF or a 
DXF format. You use the Import Design command to import a design or library in 
an EDIF or a PDIF format. 

Exporting designs 

You can export either designs or libraries. 

To export a design or library 

1 Open the project containing the design or library to export. 

2 If you are exporting a design, select the design's folder. 
or 
If you are exporting a library, select the library's folder. 

3 From the project manager's File menu, choose Export Design. The Export 
Design dialog box displays. 

Export DeSIgn IE3 

EDIF 'I D)(f J 
Saveas .... .. . . 
IC:\ORCADWIN\CI>.PTURE\SA . .' 

~~~..,..r 
I;onIiguratkln fie 

:. · .. ··::·:·:·····.:.'.··:·1·· HelP· ... 
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4 Choose either the EDIF or the DXF tab. 

S Specify a path and filename in the Save As text box. 

6 If you're using the EDIF tab, locate and select an EDIF configuration (.CFG) 
file, if you have one (it is not required). 

7 Choose the OK button. The design or library is exported to a file. 
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Importing designs 

You can import either designs or libraries. 

To import a design or library 

1 Open a project that will contain the design or library you're importing. 

2 If you are importing a design, select the project's Design Resources folder. 
or 
If you are importing a library, select the project's Library folder. 

3 From the project manager's File menu, choose Import Design. The Import 
Design dialog box displays. 

Import DeSign EJ 

ED IF I PDIF I 
Qpen 

I 
,Save~ 

J,;;onflQUration file 

Browse 1 

... Browser 

4 Choose either the EDIF or the PDIF tab. 

5 Locate and select the file to import in the Open text box. 

6 Specify a path and filename in the Save As text box. 

7 If you're using the EDIF tab, locate and select an EDIF configuration (.CFG) 
file, if you have one (it is not required). 

8 Choose the OK button. The design or library is imported into your project. 

OrCAD Capture for Windows User's Guide 209 



Part 4 Processing your design 

Exporting and importing properties 

You use the Export Properties and Import Properties commands to change properties 
of parts and pins in a spreadsheet application, a database application, or in a text 
editor that preserves tab characters. First export the properties to a property file, edit 
the property file in the application of your chqice, then import the edited properties. 

~ Tip Capture can import properties with or without quotation marks around each 
field in the property file. The fields must be tab-delimited, though-all other 
characters, including commas and spaces, are treated as part of a field's text. Be 
sure your spreadsheet or database application can save in a tab-delimited format. 

Exporting properties 

You can export properties from a design or a library. 

~ Tip It is a good idea to update part references in the active mode (logical or 
physical) before you export properties. . 

Fb Note When you use the Export Properties command, only non-aliased parts are 
included in the property file, regardless of what you've selected; however, once 
you run Import Properties, the aliased parts change to match the non-a1iased parts. 

To export properties 

1 In the project manager, open the project containing the part properties to export. 

2 If you are exporting properties from a design, select the schematic folders or 
schematic pages containing the properties to export. 
or 
If you are exporting properties from a library, select the parts to expbrt. 

3 From the project manager's Tools menu, choose Export Properties. The Export 
Properties dialog box displays. 
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4 SpecifY whether the property file is to include all documents in the file, or just 
the documents you selected. 

5 SpecifY whether you want to export properties for parts only, or for parts and 
pins. 

6 SpecifY a filename for the output file using an .EXP extension. 

7 Choose the OK button. The property file is created. 
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Property file format 

When you export properties, Capture creates a tab-delimited list of keywords, 
identifiers, and properties, each of which is enclosed in double quotation marks. The 
first line of a property file begins with either the keyword DESIGN or the keyword 
LIBRARY, to identify the data as being from either a project or a library. 
Subsequent lines of the property file begin with one of the following keywords: 
PAGE, HEADER, PART, PIN, or SYMBOL. 

If you export multiple pages in logical mode, a PAGE and a HEADER line are listed 
for each page; if you export in physical mode, only one HEADER line, but no 
PAGE lines, are listed. If you export both parts and pins, each PART line is followed 
by a PIN line. If you export symbols, there are no PIN lines following the SYMBOL 
lines, since symbols have no pins. 

The HEADER lines are compiled from a superset of the property names found on 
parts (and pins, if applicable) from the whole page (for logical mode), from the 
whole project (for physical mode), or from the whole library. This means that (for 
logical mode) if part I has properties named A, B, and C, part 2 has properties 
named D, E and F, and a pin has properties named G, H, and I, then the HEADER 
line will have (after the first two columns) nine columns titled A, B, C, D, E, F, G, 
H, and I. 
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Editing a property file 

You can edit a property file in a spreadsheet or database application, or in a text 
editor as long as it doesn't convert the tabs to spaces. Depending on which 
application you use, the property file displays as rows and columns of cells or fields, 
or as lines of text. There are a few restrictions on the changes you can make in a 
property file: 

• You must not change or delete the first line. 

" You must not change or delete the first two fields in any line. 

• In logical mode, you must not change the sequence or number of lines. Also, do 
not change the sequence or number of lines in physical mode. 

m Do not delete a field from a HEADER line without also deleting the 
corresponding fields from subsequent lines. 

f17~ Caution If you add, delete, or reorder lines in a design property file created in 
logical mode, the file cannot be imported. If you move a PART line in a design 
property file (created in physical mode) or in a library property file, be sure to 
move all the PIN lines associated with it, and keep them in the same order; 
otherwise, importing the file may fail, or the file may cause unwanted changes to 
your project or library. In every case, it is much safer to make changes without 
adding, deleting, or reordering the lines in a property file. 

Keeping these restrictions in mind, you can generally make the following changes: 

• Add a field to a HEADER line and subsequent lines (add a column). This adds a 
property to parts and pins with a value in this field. The name of the property is 
the string in the HEADER line, and the value assigned to the part or pin is the 
string in the corresponding field. 

• Delete a field from a HEADER line and subsequent lines (delete a column). 
This has no effect on any part or pin. Deleting columns for properties you don't 
want to change may make the property file easier to edit. If you delete a field 
from a HEADER line without also deleting the corresponding fields from 
subsequent lines, Capture reports an error when you import the property file. 

f17~ Caution Column deletion must be done with care. Columns may be deleted 
only from HEADER, PART, PIN, and SYMBOL lines. For example, if you want 
to delete column 3 from a property file, but accidentally include column 3 of the 
DESIGN line, Capture reports an error when you import the property file. 

• Change the value ofa field. This resets the value of the property on all parts or 
pins with that property. 

Fb Note You can change part references by editing the References column of the 
property file, but in a multiple-part package the final element of the reference does 
not change. That is, changing U I A to U2B will result in the part reference U2A. 
You can also use Gate and Pin Swap to change part references. 
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Importing properties 

You can use the Import Properties command to import a file that you created with 
the Export Properties command and edited using a spreadsheet, database, or text 
editor application. 

~;:. Cautions Do not edit the project or library from which the properties were 
exported until after you import the changed properties. If you do, and the Import 
Properties procedure fails, you will have to export and edit the properties again. 

Be sure the same mode (logical or physical) is active in the project manager when 
you import properties as when you exported them. 

To import properties 

1 In the project manager, open the library or project containing the parts to 
import. 

2 From the project manager's Tools menu, choose Import Properties. The Import 
Properties dialog box displays. 

Library 
, 2J Macros 
. ,I> Netforms 

2JSamples 
~, Tutorial 

3 Select the file containing the properties. 

4 Choose the Open button. The properties are imported. 

214 DrCAD Capture for Windows User's Guide .. 



Chapter 18 

Using Capture with 
OrCAD Layout for Windows 

Layout has the ability to communicate interactively with Capture and other 
schematic design tools. This chapter explains how to use Capture with Layout to 
perform back annotation, forward annotation, and cross probing. 

When you make changes to your board in Layout, you can back annotate the 
information to Capture using the DrCAD Backannotation File (.SWP) option in 
Layout's Generate Reports dialog box. 

Select the Run ECD to Layout option in Capture's Create Netlist dialog box to 
automatically communicate changes you made in your Capture design to Layout. If 
the Layout file is open when you update the netlist file, Layout displays a dialog box 
asking if you want to load the new netlist file. If the Layout file is not open when the 
netlist changes, Layout prompts you to load the modified netlist when you reopen 
the Layout file. 

! Tip You can also use Layout's AutoECD command to forward annotate design 
properties, part information, and netlist changes to Layout from Capture. For 
information on using this command, see AutoECO in Capture's online help. 

You can also perform cross probing with Capture and Layout. With cross probing, 
you can select a part or net on a Capture schematic page or Layout board, and the 
corresponding object in the other application is highlighted. 

Moving a design from Capture into Layout is a three-part process: 

• Create a valid Capture design with footprints that Layout supports. 

• Generate a netlist in the Layout format. 

• Create a Layout board file. You can also transmit information concerning parts, 
nets, and pins by creating user-defined properties on the parts, nets, or pins. 
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Maintaining the integration between your Layout board and your Capture design 
requires that you periodically perform these tasks: 

• Create an OrCAD Backannotation File (.SWP) in Layout. 

• Perform a gate and pin swap in Capture using the back annotation file. 

• Use Layout's AutoECO command to forward annotate any edits you make in 
your Capture design into Layout. 

Fb Note Layout uses reference designators as identification for forward and back 
annotation. For this reason, all changes to reference designators must be made in 
Layout and back annotated to Capture. 

~~ Caution If you change existing reference designators in your Capture design and 
forward annotate them into your Layout board, your board will no longer be usable. 

Fb Note When you add new parts to your Capture design, use the Incremental 
reference update option in the Update Part References dialog box (as opposed to 
the Unconditional reference update option) when you update part references. 

Fb Note Any connections added to or deleted from your Layout board are not back 
annotated into Capture. For this reason, when you want to modifY connections, 
make the changes in Capture and forward annotate them to Layout. 
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Preparing your Capture design for use with Layout 

To prepare a Capture design for Layout you must first modify the design, assigning 
special properties and Layout-supported footprints to your parts. The tables in this 
section list the part, net, or pin properties supported by Layout. 

To prepare your Capture design for use with Layout 

1 Create a schematic design using Capture. 

D If you are creating a flat design or a simple hierarchical design, perform 
annotation, design rules checking, and netlist creation in logical mode. 

• If you are creating a complex hierarchical design, perform annotation, 
design rules checking, and netlist creation in physical mode. 

m See For information about simple and complex hierarchical designs, see 
Chapter 6: Design structure. 

For information about logical mode and physical mode, see Project manager 
options-Logical and Physical in Chapter 2. 

jji~ Caution In order to use intertool communication (ITC) between Capture and 
Layout, you must create netlists in physical mode. 

2 To transfer part, net, or pin information to Layout, assign values to the 
appropriate properties in the Set Layout Part Properties dialog box, the Set 
Layout Net Properties dialog box, or the Set Layout Pin Properties dialog box. 

m See For illustrations of these three dialog boxes, and descriptions and example 
values for their respective properties, see Transferring user-defined properties to 
Layout in this chapter. 
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3 Assign PCB footprints to each of your parts. Use only Layout-compatible 
footprints, choosing from those in the OreAD Layout/or Windows Footprint 
Libraries document, or those in your custom footprint libraries. 

4 If you are using parts from non-Layout libraries, such as discrete parts and 
custom footprints, check that the pin numbers of your part match the pad 
numbers of your Layout footprint. You may need to work with Capture's part 
editor or Layout's footprint libraries. In addition, you need to make sure that 
each pin has a pin number, as well as a pin name. 

RJ Note Layout doesn't accept PCB footprint names or part values that include 
spaces or tabs. Use the Capture spreadsheet editor to eliminate the spaces or tabs. 

5 With the project manager set to the correct mode (Logical or Physical, 
depending on the structure of your design), run Design Rules Check (from the 
Tools menu) to check for design rule violations. 
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Transferring user-defined properties to Layout 

To transfer part, net, or pin information to Layout, assign values to the appropriate 
properties in the Set Layout Part Properties dialog box, the Set Layout Net 
Properties dialog box, or the Set Layout Pin Properties dialog box. These three 
dialog boxes display when you choose their corresponding commands on the 
schematic page editor's Macro menu. 

In order to have the properties in the dialog boxes added to the parts, nets, or pins, 
you need to have the appropriate objects selected on the schematic page before you 
play any ofthe three macros. 

The value you enter for each property must be in uppercase, as shown in the tables. 

To add Layout part properties to a part 

1 Select a part on the schematic page. 

2 From the Macro menu, choose Set Layout Part Properties. The Set Layout Part 
Properties dialog box displays. 

:;: Set la90ut Part Properties f3 

CompFbsed·· I .QK I 
Comp§roup ·1 ,Cancel I 
Cornp)!;.ey··. .1 
ComaLII!: L 
Comp)..ocked .. 

1 
CompBol. I 
CompSide 

. J 

footprint I 
FPLlst I 
GateGro!l.p . I 
MirrorFootPrint I 
PArtNum ·1 
PartSl!.ape I 
PO!.YerPin· I 
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3 Enter values for those properties you want to add to the part, then choose the 
OK button. The properties are added to the part. See the table below for a 
description and example value for each of the properties in the dialog box. 

Property name Example value 

COMPFIXED YES 

COMPGROUP 2 

COMPKEY YES 

COMPLOC [1000, 1000] 

COMPLOCKED YES 

COMPROT 270.00 

COMPSIDE BOT 

FOOTPRINT DIP24 

FPLIST DIP24\400 

GATEGROUP 

MIRRORFOOTPRINT DIP24-M 

PARTNUM 489746 

220 OrCAD Capture for Windows User's Guide 

Description 

If the value is YES, the part (such as an edge 
connector) is permanently fixed to the board. 

An integer value that assigns the part to a group for 
placement. 

Used to designate a component as the key component 
in a given group. The key component is placed first, 
with -all the other components in the group placed in 
proximity to it. 

Part location on the board as X and Y coordinates. Use 
the following format [X, y], where X and Y represent 
the coordinates. Both must be integers in mils or 
microns. 

If the value is YES, the part is temporarily locked in 
position. 

Part rotation in degrees and minutes counterclockwise 
from the orientation defined in the Layout library. Use 
a period (.) to separate degrees and minutes. 

Determines which side of a board a part will reside on, 
TOP or BOT. 

An explicit definition of the footprint name to attach to 
the component. 

Comma-delimited list of alternate footprints to attach 
to components, to ease switching between footprints. 

Identifies gate swapping restrictions within a 
component. In order to be swapped, two gates must 
belong to the same gate group. 

An explicit mirror shape for the component, in the 
event you don't want Layout to perform mirroring. 

A customer part number that is generally unique for 
each customer and identifies the exact part, including 
manufacturer and case type. 



PARTSHAPE 74LS04 

POWERPIN YES 
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A generic part number (such as 74LS04 or CK05) that 
represents a certain part throughout the industry, but 
may not identifY the manufacturer or case type. Ifno 
footprint is defined, or the correct footprint isn't 
found, PARTSHAPE's value is compared to the data 
in SYSTEM.PRT (in ORCADWIN/LAYOUT/DATA) 
and the footprint listed in SYSTEM.PRT is used. 

Defines non-wired pins (such as unusual voltages) as 
belonging to a particular net. POWERPIN is typically 
used to override the standard GND or VCC 
attachments to particular pins of an Ie. 
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To add Layout net properties to a net 

1 Select a net on the schematic page. 

2 From the Macro menu, choose Set Layout Net Properties. The Set Layout Net 
Properties dialog box displays. 

3 Enter values for those properties you want to add to the net, then choose the OK 
button. The properties are added to the net. See the table below for a description 
and example value for each of the properties in the dialog box. 
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Property name Example value 

CONNWIDTH 10 

HIGHLIGHT YES 

MAXWIDTH 12 

MINWIDTH 8 

NETGROUP 2 

NETWEIGHT 60 

RECONNTYPE ECL 

SPACINGBYLAYER TOP=13, BOT=8 

TESTPOINT YES 

THERMALLAYERS GND 

VIAPERNET VIA 1 

WIDTH 12 

WIDTHBYLAYER TOP=6, BOT=12 
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Description 

Sets the track width, leaving MINWIDTH and 
MAXWIDTH at their defaults. 

If the value is YES, the net is highlighted. 

Sets the maximum track width. 

Sets the minimum track width. 

Identifies grouped nets. Use this to select or color nets 
as a group in Layout (for editing or routing). 

Integer between 1 and 100 assigning relative priority 
to the net. The default value is 50. 

Specifies the reconnect rules for each type of 
reconnect. Values are STD, HORZ, VERT, MIN, 
MAX,orECL. 

Net spacing for one or more layers. 

If the value is YES, a test point is automatically 
assigned to the net. 

Comma-delimited list assigning the net to specific 
plane layers. 

Via types allowed for net. 

Track width value assigned to the MINWIDTH, 
MAXWIDTH, and CONNWIDTH properties unless 
overridden. 

Net width for one or more layers. 
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Property name 

ECLTVPE 

PINGROUP 

To add Layout pin properties to a pin 

1 Select a pin on the schematic page. 

2 From the Macro menu, choose Set Layout Pin Properties. The Set Layout Pin 
Properties dialog box displays. 

3 Enter values for those properties you want to add to the pin, then choose the OK 
button. The properties are added to the pin. See the table below for a description 
and example value for each of the properties in the dialog box. 

Example value 

SOURCE 

Description 

Defines a pin as a Source, Load, or Target in terms of 
daisy-chain reconnection. 

Identifies pin swapping restrictions within a gate. In 
order to be swapped, two pins must belong to the same 
gate, and to the same pin group. 

224 DrCAD Capture for Windows User's Guide 



Chapter 18 Using Capture with DrCAD Layout for Windows 

Creating a netlist- for use in Layout 

After you have prepared your design in Capture and it is free from design rules 
violations, you can create a netlist (.MNL) file for use with Layout. A copy of the 
LA YOUT.INI file must exist in the same directory as CAPTURE.EXE to generate a 
netIist. 

~ ~ Tip You must save your Capture design before creating a netlist. 

To create a netlist for use in Layout 

1 Open the Capture design. 

2 In the project manager, choose the Logical option. (If you have a complex 
hierarchical design, or if you-intend to perform cross probing, choose the 
Physical option.) . 

3 From the Tools menu, choose Create Netlist. The Create Netlist dialog box 
displays. 

4 Choose the Layout tab. The Layout tab displays. 

5 In the PCB Footprint group box, ensure that {PCB Footprint} is displayed in the 
Combined property string text box. 

m See For information about combined property strings, see Capture's online 
help. 

6 In the Netlist File text box, ensure that the path to the netlist file is correct. The 
netlist takes the name of the Capture design and adds a .MNL extension. 

7 Choose the OK button. Capture processes the netlist, then creates a .MNL file 
and saves it in the directory you specified in the previous step. 

Fb Note You may choose to exit Capture at this time. It is not necessary to run 
Capture and Layout simultaneously to take advantage of forward annotation. It 
takes a minimum of 16 MB of RAM to run both Capture and Layout. 

Fb Note If Capture is unable to create a .MNL file, the errors are written to the 
Capture session log and to the .ERR file in the target directory for the .MNL file. 
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Loading a new netlist into Layout 

WI See For information on loading a new netlist into Layout, see Capture's online 
help topic Creating a new Layout project from a Capture design. . 

Back annotating board information from Layout 

Fb Note Layout uses reference designators as identification for forward and back 
annotation. For this reason, all changes to reference designators must be made in 
Layout and back annotated to Capture. 

~~ Caution If you change existing reference designators in your Capture design and 
forward annotate them into your Layout board, your board will no longer be usable. 

Fb Note When you add new parts to your Capture design, use the Incremental 
reference update option in the Update Part References dialog box (as opposed to 
the Unconditional reference update option) when you update part references. 

In Layout, you can back annotate board changes for Capture using the OrCAD 
Backannotation File (.SWP). 

~~ Caution Don't create a second .SWP file without back annotating the first .SWP 
file to Capture; otherwise, the swap information in the first .SWP is overwritten by 
the second .SWP file. 

To back annotate 

1 From Layout's File menu, choose Reports. The Generate Reports dialog box 
displays. 

2 Select OrCAD Backannotation File (.SWP), then choose the OK button. 

Fb Note Once the .SWP file is created, the current Layout file no longer contains 
swap information. A copy of the board file is saved as BACKANNO.MAX. 

~~ Caution If you have renamed your components in your Layout board and created 
a .SWP file, those changes in reference designators are removed from the current 
board file (.MAX). Only the BACKANNO.MAX file retains the information on the 
original and current reference designators, but it is overwritten once you generate 
another .SWP file. So, if you want to retain the information on original and current 
reference designators, rename the BACKANNO.MAX file. 
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3 In Capture, open the design in physical mode if you're using a complex 
hierarchical design or if you created a netlist in physical mode. 

4 From Capture's Tools menu, choose Gate and Pin Swap. The Gate and Pin 
Swap dialog box displays. 

5 Ensure that the Process entire design option is enabled. 

6 Choose the Browse button, locate and select the report you created in Layout 
(design_name.SWP), then choose the OK button. The Layout information is 
back annotated to the design in Capture. 

7 If you're using a flat design or a simple hierarchical design, and you created a 
netlist in physical mode, open the .SWP file in a text editor (such as Notepad). 

8 Edit the line: 

View=Physical 

to: 

View=Logical 

then save and close the .SWPfile. 

9 In Capture, open your design in the project manager and choose the Logical 
option. 

10 From Capture's Tools menu, choose Gate and Pin Swap. The Gate and Pin 
Swap dialog box displays. 

11 Ensure that the Process entire design option is enabled. 

12 Choose the Browse button, locate and select the .SWP file you edited, then 
choose the OK button. The Layout information is back annotated to the logical 
mode of your Capture design. 
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Forward annotating schematic data to Layout 

Fb Note A copy of the LA YOUT.INI file must exist in the same directory as 
CAPTURE.EXE to perform forward annotation to Layout. 

To forward annotate 

1 In Capture, choose the Create Netlist toolbar button. The Create Netlist dialog 
box displays. 

2 Choose the Layout tab, then choose the OK button. 

3 In Layout's session frame, choose Tools, then ECO's, then one of the AutoECO 
options. The File A dialog box displays. 

W See For information on Layout's AutoECO options, see AutoECD in Capture's 
online help. 

4 Select a .MAX file to which you want to add the new schematic information, 
then choose the Open button. The File B dialog box displays. 

5 Locate and select the netlist (.MNL) that you created in step 2, then choose the 
Open button. The Output report dialog box displays. 

6 Specify a name for the output report ( usually design_name.LIS) and a location, 
then choose the Save button. The output report displays in a text editor and the 
Merged Output Binary dialog box displays. 

7 Specify a name and a location for the merged board, then choose the Save 
button. Layout merges the files based on the type of AutoECO you chose. 

W See You can also bring Capture netlist information into Layout by using the 
Run ECO to Layout option in the Layout tab in the Create Netlist dialog box. For 
information on this option, see the DrCAD Layout for Windows User's Guide. 
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Cross probing between Capture and Layout 

Using cross probing, you can select an object in Layout or Capture and have the 
corresponding object highlight in the other application. For example, you can select 
a net on a schematic page in Capture and see the corresponding net highlighted in 
Layout. 

Fb Note It is necessary to run Capture and Layout simultaneously to use cross 
probing. It takes a minimum of 16 MB of RAM to run both Capture and Layout. 

Enabling intertool communication between Capture and Layout 

To use cross probing, you must have created a netlist in physical mode and have the 
same design open in Layout as in Capture. In Capture you must be in physical mode, 
and you must enable intertool communication (ITC). It is not necessary to enable 
ITC in Layout, because cross probing is always active in Layout. 

~ Tip You use Layout's Half Screen command (from the Window menu) to tile the 
Capture and Layout windows so that you can view both on your screen. 

To enable ITC in Capture 

1 From Capture's Options menu, choose Preferences. The Preferences dialog box 
displays. 

2 Choose the Miscellaneous tab, select Enable intertool communication, then 
choose the OK button. 
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Cross probing from Capture to Layout 

When ITC is enabled in Capture and you select certain items on your schematic 
page, cross probing highlights the corresponding items in Layout. If you select a part 
or gate in a mUltiple-part package in Capture, cross probing highlights the 
corresponding module in Layout. If you select a wire segment or net in Capture, 
cross probing highlights the corresponding net (in its entirety) in Layout. 

Fb Note Capture must be in physical mode when cross probing. 

Fb Note When you use block selection in Capture, cross probing only highlights the 
last item selected in the block. There is no way to predict the order in which items 
are selected in a block selection. 

Any action you perform to select an object on your Capture schematic page 
(selecting using the mouse, using the Find command, or performing a browse of 
parts) causes the corresponding object in Layout to be highlighted. For more 
information, see the following table. 

Selecting this in Capture Highlights this in Layout 

Part Corresponding module 

Gate (multiple parts per package) Corresponding module 

Wire segment Entire net 

Net All routes for the net 

Pin on part Corresponding module 

To select an object in Capture for cross probing with Layout 

1 Open a Capture schematic page and a matching Layout design. 

2 Choose Half Screen from Layout's Window menu, then position the Capture 
and Layout session frames so that you can see both. 

3 In Capture, choose the Physical option in the project manager. 

4 From Capture's Options menu, choose Preferences. The Preferences dialog box 
displays. 

5 Choose the Miscellaneous tab, select Enable intertool communication, then 
choose the OK button. 

6 Select an object in Capture. The corresponding object is highlighted on the 
board in Layout. 
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Cross probing from Layout to Capture 

When LTC is enabled in Capture, selecting objects in Layout causes Capture to 
highlight the corresponding items in the schematic page editor. Selecting a module 
(or a module pad) causes Capture to highlight all the parts included in that module. 
Selecting a track or net causes Capture to highlight the corresponding net on the 
schematic page. 

Any action you perform to select an object on your Layout board (selecting using the 
mouse, using query, or using the Find command) causes the corresponding object on 
the Capture schematic page to be highlighted. For more information, refer to the 
following table. ' 

Selecting this in Layout 

Module 

Track 

Net 

Pad on module 

Highlights this in Capture 

All parts in the package 

Corresponding wire connection 

Corresponding nets 

Corresponding part (if the Manual 
Route tool is selected in Layout, the net 
is highlighted) 

To select an object in Layout for cross probing with Capture 

1 Open a Capture design and a matching Layout design. 

2 Choose Half Screen from Layout's Window menu, then position the Capture 
and Layout session frames so that you can see both. 

3 In Capture, choose the Physical option in the project manager. 

4 From Capture's Options menu, choose Preferences. The Preferences dialog box 
displays. 

5 Choose the Miscellaneous tab, select Enable intertool communication, then 
choose the OK button. 

6 Select an object in Layout. The corresponding object is highlighted on the 
schematic page in Capture. 

Fb Note In Capture, the schematic folder automatically opens and displays the 
schematic page on which the corresponding symbol is located. Scroll the window 
until the highlighted symbol is visible. 
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Using Capture with OrCAD Simulate 
for Windows 

Analyzing your Capture project with Simulate 

Chapter 19 

Simulate has the capability to communicate interactively with Capture using 
intertool communication (lTC). When ITC is enabled in both applications, signal 
values in Simulate are displayed in Capture, and signals selected in Simulate are 
highlighted in Capture. In addition, you can perform actions in Simulate on signals 
selected in Capture. 

If you determine that there is a problem with your project, you can modifY your 
Capture project, create a new netlist, reload your Simulate project (incorporating the 
new netlist), and rerun simulation without exiting either tool. 

You can view simulation values on the schematic page even if the simulation netlist 
has been optimized or flattened by another EDA tool. Capture will attempt to match 
context/signal pairs with a hierarchy/net of the project. It is possible for illegitimate 
signal annotation to occur when the simulation netlist and Capture project differ. 
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Debug your Capture project using intertool communication. 
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To enable ITC in Capture and Simulate 

1 In Capture, choose Preferences from the Options menu. The Preferences dialog 
box displays. 

2 Choose the Miscellaneous tab, select Enable intertool communication, then 
choose the OK button. 

3 In Simulate, choose Preferences from the Options menu; The Preferences dialog 
box displays. 

4 Choose the Run tab, select Enable intertool communication, then choose the OK 
button. 

Fb Note In order for ITC to function properly, a project must exist in Simulate that 
corresponds to the root schematic folder in Capture. 
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Viewing signal values in Capture using intertool communication 

Using lTC, you can view selected signals in Capture as their states change during 
simulation. The values for all signals display on the Capture schematic page at the 
current simulation run time. When examining signal history (signal values at 
simulation times earlier than the current simulation time) on the Capture schematic 
page, you will only see the values of the signals that you have selected to trace in ' 
Simulate. 

To display simulation states on your Capture schematic page 

In Simulate, select signals to view during simulation, as explained in Chapter 9: 
Selecting signals to view in the DrCAD Simulate for Windows User's Guide. 

2 In Capture, open the project and schematic page you want to view during 
simulation. 

3 In Capture, choose Physical in the project manager. 

4 Position the Capture and Simulate session frames so that you can see both. 

5 In Simulate, choose Start from the Run menu. The states for the selected signals 
are reflected at the current simulation time on the schematic page in Capture and 
in the wave, list, and/or watch windows in Simulate. 

6 If viewing the signal values in a wave window, position the time cursor 
anywhere in the waveform pane and release the left mouse button. Capture 
updates the schematic page to reflect the state values for the selected signals. 
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Selecting signal sets in Capture for use in Simulate 

You can select a set of signals on your Capture schematic page, then choose this 
signal set in Simulate when performing any Simulate function that involves selecting 
signals. These functions include selecting signals to trace in wave, list, and watch 
windows, viewing the signals' current values, applying stimuli to signals. and setting 
break on expression commands. Via lTC, when you select a signal set in Capture, 
Simulate assigns a signal context to that set-the "ITC" context. The ITC context is 
then available for selection in the Context window of the Select Signals and Browse 
Signals dialog boxes. The Browse Signals dialog box is accessible from the Stimulus 
and Break on Expression dialog boxes. 

For example (assuming that ITC is enabled in both applications), when you select a 
set of signals in Capture, they are available in the ITC context in the Select Signals 
dialog box in Simulate. 

To view signals selected in Capture in wave, list, and watch windows 

Ensure that ITC is enabled in Capture and Simulate, then open the Capture 
project and schematic page you want to view during simulation. 

2 In Capture, choose Physical in the project manager. 

3 On the schematic page, select the pin or net that you want to add to the signal 
display. 

4 In Simulate, select the wave, list, or watch window inwhich you want to view 
the signal. 
or 
From the Trace menu, choose New Wave Window, New List Window, or 
Watch Window. The Select Signals dialog box displays. 

5 In the Context window, choose ITC. The context and signal name display in the 
Signals in Context window. 

6 Select the context and signal name entry, move it to the Selected Signals 
window using the> button, then choose the OK button. The signal you selected 
on the Capture schematic page appears in the wave, list. or watch window in 
Simulate. 
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To specify interactive stimuli for signals selected in Capture 

Ensure that ITC is enabled in Capture and Simulate, then open the Capture 
project and schematic page you want to view during simulation. 

2 In Capture, choose Physical in the project manager. 

3 On the schematic page, select the pin or net to which you want to apply 
interactive stimuli. 

4 In Simulate, choose New Interactive from the Stimulus menu. The Stimulus 
dialog box displays. 

5 Choose the Absolute, Relative, or Clock tab from the upper left comer of the 
dialog box, then choose the Browse button. The Browse Signals dialog box 
displays. 

6 In the Context window, choose ITC. The context and signal name display in the 
Signals in Context window. 

7 Select the context and signal name entry, move it to the Selected Signals 
window using the> button, then choose the OK button. The signal you have 
selected appears in the Stimulate Signal Named text field. 

8 Create stimuli to apply to the selected signals during simulation. 

9 Repeat the process with the other tabs (Absolute, Relative, and/or Clock) as 
desired. 

10 When you choose the OK button to exit the Stimulus dialog box, Simulate asks 
if you want to load the new stimulus file. 

11 Choose the Yes button to load the stimulus file immediately. Simulate displays 
the new interactive stimulus file in a stimulus window. If the file has been 
loaded, the word "Loaded" displays with the title. 

m See For more detailed instructions on specifying stimuli in the Absolute, 
Relative, and Clock tabs in the Stimulus dialog box, see Chapter 5: Creating 
stimuli in the OrCAD Simulate for Windows User's Guide. 
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To set breakpoints on signals selected in Capture 

1 Ensure that ITC is enabled in Capture and Simulate, then open the Capture 
project and schematic page you want to view during simulation. 

2 In Capture, choose Physical in the project manager. 

3 On the schematic page, select the pin or net to which you want to add a 
breakpoint. 

4 In Simulate, choose the Break on Expression command from the Run menu 
(AL T, R, X). The Break on Signal Expression dialog box displays. 

5 Choose the Browse button. The Browse Signals dialog box displays. 

6 In the Context window, choose ITC. The context and signal name display in the 
Signals in Context window. 

7 Select the context and signal name entry, move it to the Selected Signals 
window using the> button, then choose the OK button. 

8 In the Operator drop-down list, choose the expression you want. 

9 In the Compare drop-down list, choose the comparison value, if necessary. 

10 Choose the Add button. The breakpoint appears in the Breakpoints window. 

11 Choose the OK button. Simulate executes the Breakpoint if the conditions are 
met. 

Incorporating Capture netlist changes into a Simulate project 

After you have used ITC to view selected signal values during simulation, you can 
edit your Capture schematic page as needed, add it to your Simulate project, and 
rerun simulation without exiting either tool. 

To incorporate netlist changes into a Simulate project 

1 In Capture, choose Logical in the project manager. 

2 Edit the schematic page as desired, using Capture's schematic page editor. 

3 In Capture, create a new netlist for the modified project. Use the same netlist 
name, in order to overwrite the old netlist. 

4 In Simulate, choose Load from the Run menu. Simulate loads the new version 
of the netlist and resets the simulation time to O. 

5 In Simulate, choose Start from the Run menu to run a simulation. 
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alias See net alias, part alias. 

ANSI Acronym for American National 
Standards Institute. 

arrow keys The directional keyboard keys 
used to navigate around your screen. Each key is 
marked with an arrow and is named for the 
direction in which the arrow points. There is an 
UP ARROW, DOWN ARROW, LEFT ARROW, and 
RIGHT ARROW key. 

ascend In a hierarchical design, to move 
from the child schematic folder to the parent 
schematic page. This is done in the schematic 
page editor using the Ascend Hierarchy 
command on the View menu. See also child, 
descend, parent. 

ASCII Acronym for American Standard Code 
for Information Interchange. The ASCII 
character-coding set enables different 
applications to exchange information. 

AutoECO Acronym for automatic 
engineering change order. Layout's AutoECO 
command translates schematic netlist 
information from Capture to Layout. See also 
forward annotate. 

Glossary 

back annotate To apply modifications to 
part properties in a design, such as updating part 
references and pin numbers, swapping gates, or 
swapping pins. Parts are back annotated in the 
project manager, using the Gate and Pin Swap 
command or the Update Properties command on 
the Tools menu. In Layout: to transmit data, such 
as gate and pin swaps, back to the schematic 
pages. See also forward annotate. 

bitmap Bitmaps are graphic images made up 
of pixels, which are tiny dots on a computer 
screen. Each pixel in a bitmap is represented by 
a number between 0 and 255, inclusive, with 0 
being the darkest (no luminance) and 255 being 
the lightest (full luminance}. Bitmaps have a 
.BMP extension, and can be placed on a 
schematic page using the Picture command on 
the schematic page editor's Place menu. 

bookmark Just as you can place a bookmark 
in a book to mark a specific page, you can place 
a bookmark on a schematic page to mark a 
location you would like to return to. To place a 
bookmark, use the Bookmark command on the 
Place menu in the schematic page editor. To go 
to a bookmark when in the schematic page 
editor, use the Go To command on the View 
menu. To go to a bookmark when in the project 
manager, use the Browse command on the Edit 
menu to display bookmarks in the browse 
window, then choose a bookmark. To edit a 
bookmark, double-click on it. 
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browse window This window displays the 
results of queries done using the Browse 
command on the Edit menu. You can double­
click on an object in the browse window to go to 
that item on its schematic page. 

bus A group of scalar signals (wires) that is 
never connected to a net. A bus name defines the 
bus signals and connects those .signals to the 
corresponding nets. For example, the bus name 
A[O:3] defines a four-signal bus and connects the 
four signals A[O], A[1], A[2], and A[3] with nets 
AO, AI, A2, and A3. See also bus entry, bus pin. 

bus entry A bus entry is used to tie a signal 
to a bus. The advantage of using bus entries 
instead of wires is that two bus entries can be 
connected at the same point on a bus without 
connecting the signals. If two wires are run 
directly to a bus at the same location, the signals 
are connected. See also bus, bus pin. 

bus pin A pin width that can carry multiple 
signals, as opposed to a scalar pin that only 
carries one signal. A bus pin represents all the 
pins for a bus, and they use the same naming 
conventions as buses. See also bus, bus entry. 

CAGE code An acronym for Commercial 
and Government Entity Code. A number­
provided by the federal government to its 
suppliers-that can be present in the title block 
of a schematic page. 

. child In a hierarchical design, a schematic 
folder whose circuitry is represented by a 
hierarchical block on the parent schematic page. 
To move from parent to child is to descend the 
hierarchy. A child contains circuitry referenced 
by its parent. See also ascend, descend, parent. 
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Clipboard A temporary storage location used 
to transfer data between files and between 
applications. You transfer data to the Clipboard 
by using the Copy or Cut command on the Edit 
menu, and you insert data from the Clipboard by 
using the Paste command on the Edit menu. 

complex hierarchy A design in which two 
or more hierarchical blocks (or parts with 
attached schematic folders) reference the same 
schematic folder. In the project manager, you 
can view a complex hierarchy two ways: in 
logical mode, you see one schematic folder that 
represents all references to that schematic folder; 
in physical mode, you see a separate schematic 
folder for each reference to that schematic 
folder. See also hierarchical design, logical 
mode, physical mode, simple hierarchy. 

convert An alternate form-such as a 
DeMorgan equivalent-that can be stored with 
each part. See also DeMorgan equivalent. 

cross probing When intertool 
communication is enabled in Capture, selecting 
objects in Capture causes the corresponding 
objects to be highlighted in Layout. Also, 
selecting objects in Layout causes the 
corresponding objects to be highlighted in 
Capture. Both applications must be open. See 
also intertool communication. 

DeMorgan equivalent An electrically­
equivalent part based on the DeMorgan rules of 
equivalence. These rules represent the duality of 
AND and OR in Boolean expressions: if all . 
AND operations are changed to OR operations, 
all OR operations are changed to AND 
operations, and all variables and constants are 
negated, then the value of the expression remains 
unchanged. A DeMorgan equivalent can be 
stored in the convert of a part. See also convert. 



descend In a hierarchical design, to open and 
view the child s&hematic folder represented by a 
hierarchical block on the parent schematic page. 
To descend a hierarchical design, you select a 
hierarchical block in the schematic page editor, 
then choose the Descend Hierarchy command on 
the View menu. See also ascend, child, parent. 

design cache A local library contained in 
each project that contains all the parts and 
symbols used in the project. 

design rules check (DRe) This tool, on the 
project manager's Tools menu, checks a design 
or part of a design for conformance to a set of 
configurable design criteria and electrical rules. 

document A schematic folder, schematic 
page, library, part, or symbol. Each of these is 
part of a project. 

EDA Acronym for Electronic Design 
Automation. Software and hardware tools used 
to ascertain the viability of an electronic design. 
These tools perform simulation, synthesis, 
verification, analysis, and testing of a project. 

EDIF Acronym for Electronic Design 
Interchange Format. A standard published by 
the EIA (Electronic Industries Association) that 
defines semantics and syntax for an interchange 
format that communicates electronic design 
information. 

equivalent See convert, DeMorgan 
equivalent. 

ERe Acronym for Electrical Rules Check, a 
subset of the Design Rules Check tool. The ERC 
matrix is used by Design Rules Check to evalu­
ate connections between pins, off-page connec­
tors, hierarchical ports, and hierarchical pins. 

Glossary 

flat design A schematic structure with no 
hierarchy (no hierarchical blocks; no parts with 
attached schematic folders). A flat design can 
include schematic pages in which output signals 
of one schematic page connect laterally to input 
signals of another schematic page through 
objects called off-page connectors. You place 
these objects using the Off-Page Connector 
command on the Place menu in the schematic 
page editor. Flat designs are practical for small 
designs with few schematic pages. See also 
hierarchical design, complex hierarchy, simple 
hierarchy, off-page connector. 

forward annotate The process of sending 
netlist data in the form of an .MNL file from 
Capture to Layout. 

graphic object An object drawn or pla~ed on 
a schematic page or part-such as an arc, hne, 
rectangle, ellipse, polygon, bitmap, text, or title 
block-that has no electrical connectivity. 

grid reference The border around a 
schematic page that acts as a visual reference for 
the grid. Grid references can be used as a . 
destination for the Go To command on the VIew 
menu, and can be set to visible or hidden in both 
the Design Template and Schematic Page 
Properties dialog boxes. 

heterogeneous package A package with 
multiple parts that are graphically different or 
contain different numbers of pins (for example, a 
relay). See also homogeneous package. 
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hierarchical block A symbol on a parent 
schematic page that refers to a child schematic 
folder. Hierarchical pins are placed within a 
hierarchical block, and hierarchical ports that 
refer to the hierarchical pins are placed on a 
schematic page within the child schematic 
folder. See also hierarchical pin, hierarchical 
port. 

hierarchical design A design in which 
schematic pages are interconnected vertically 
with hierarchical blocks (or parts with attached 
schematic folders). The root schematic folder's 
schematic pages contain symbols representing 
other schematic folders. See also complex 
hierarchy, flat design, root schematic folder, 
simple hierarchy. 

hierarchical pin A symbol, placed within a 
hierarchical block, that represents a signal 
connected to a like-named hierarchical port on 
another schematic page. See also hierarchical 
block, hierarchical port. 

hierarchical port A symbol, placed outside a 
hierarchical block, that represents a signal 
connected to a like-named hierarchical pin. 
Hierarchical ports can also connect to like­
named hierarchical ports. See also hierarchical 
block, hierarchical pin. 

homogeneous package A package with 
multiple parts that are graphically identical. See 
also heterogeneous package .. 

HPGL AcronymJor Hewlett-Packard 
Graphics Language, which is a plotter protocol. 

IEEE Acronym for Institute of Electrical and 
Electronics Engineers. 

inherent property One of the set of 
properties required for a given object. Unlike 
user-defined properties, inherent properties 
cannot be removed. 
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instance A part or symbol placed on a 
schematic page. You place part instances in 
logical mode. If you change to physical mode, 
you see occurrences of the part instances. See 
also instance property, logical mode, occurrence, 
physical mode. 

instance property A property that is 
attached to an instance, as opposed to a property 
that is attached to an occurrence or added to a 
part in a library. You edit instance properties in 
logical mode. Instance properties can be 
overridden by occurrence properties, which are 
not reflected on the instance. See also instance, 
logical mode, occurrence, physical mode. 

intertool communication (ITe) A 
capability that allows OrCAD products to share 
information for display and transfer. See also 
cross probing. 

-
junction A junction, shown as a small dot, is 
placed at the connection point where two 
perpendicular wires or buses cross, to give visual 
confirmation that the items are electrically 
connected. If you draw a wire across another 
wire at a 90-degree angle, the wires are not 
electrically connected unless you create a 
junction by clicking the left mouse button on the 
existing wire as you draw the new wire across it. 

_lIlllliiii ~ 

library A collection of often-used parts, 
graphics, schematic pages, and symbols. 

location An X, Y coordinate on a schematic 
page or part. You can move to a location using 
the Go To command on the View menu in the 
schematic page editor. 



logical mode A mode that displays the 
"folded" view of a design, and thus part 
references and pin numbers (that can be edited) 
on part instances. These can be seen in physical 
mode, but not edited. Logical mode doesn't 
reflect any changes made to occurrences in 
physical mode. To display the logical mode of a 
design, use the Logical option in the project 
manager. See also instance, occurrence, part 
instance, physical mode. 

macro A series of commands you can record, 
then execute by pressing one key or a 
combination of keys. Macros greatly reduce the 
number of keystrokes required to perform 
complex or repetitive actions. 

mirror To flip along the X (horizontal) or Y 
(vertical) axis, or both. 

net The wires, buses, parts, and symbols that 
are logically connected via net names, aliases, 
off-page connectors, and hierarchical ports. 

net alias A name used to specifY signal 
connections between unconnected wires or 
buses. For example, if you have wires in two 
remote locations in a schematic folder, you can 
assign each wire an alias (such as ABC) to 
connect the signals without physically drawing a 
wire between them. 

netlist A file that lists the interconnections of 
the project elements by the names of the 
connected signals, parts, and pins. 

nonpfimitive A part with an underlying 
hierarchy, such as an attached schematic folder. 

Glossary 

occurrence An instance placed on a 
schematic page, as displayed in physical mode. 
You can edit properties on occurrences, but you 
cannot edit an occurrence's physical appearance 
(such as the shape of a hierarchical block). See 
also instance. 

occurrence property A property attached to 
an occurrence, as opposed to a property attached 
to an instance or added to a part in a library. You 
can edit occurrence properties in physical mode. 
Occurrence properties override instance 
properties, but are not reflected on the instance. 

off-page connector An object that conducts 
signals between schematic pages within the same 
schematic folder. See also flat design. 

package A physical part that contains more 
than one logical part. For example, a 2N3905 
transistor, a fuse, and a 74LSOO are packages. 
Each part in a package has a unique part 
reference comprised of an alphanumeric prefix 
common to all the parts in the package, and a 
letter unique to each part. For example, a 
74LSOO with a part reference prefix ofVl5 
would have four parts with part references of 
Ul5A, Ul5B, VI5C, and Ul5D. See also 
heterogeneous part, homogeneous part. 

pan To change the portion of the schematic 
page or part being viewed by dragging objects 
from one location to another. As you drag an 
object while holding the left mouse button down, 
the schematic page or part pans across the active 
window. 

parent A schematic page containing a 
hierarchical block that references another 
schematic folder (called a child). See also child, 
hierarchical block. 
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part A part is a basic building block of a 
project that may represent one or more physical 
elements, or a function, a simulation model, or a 
text description for use by another application. A 
part's behavior is described by a SPICE model, 
an attached schematic folder, HDL statements, 
or other means. Parts usually correspond to 
physical objects (gates, connectors, and so on) 
that come in packages of one or more parts. You 
can think ofthese packages as physical parts and 
the parts you place on a schematic page as logi­
cal parts. Physical parts with more than one logi­
cal part are sometimes referred to as "multiple­
part packages." For simplicity, Capture usually 
refers to both as parts. See also package. 

part alias A duplicate copy of a part that uses 
a different name. A part alias uses the same 
graphics, attached schematic folders, and 
properties as the original, with the exception of 
the part value. 

part editor The editor used to create and edit 
parts and symbols. 

part instance An instance of a part. See also 
instance. 

part primitive See primitive. 

PCB Acronym for printed circuit board. 

physical mode A mode that displays the 
"unfolded" view of a design, and thus part refer­
ences, pin numbers, or properties on occurrences 
of part instances. Even though they are visible, 
part references and pin numbers are not editable 
in physical mode. Since changes made to part 
references and pin numbers on occurrences of 
part instances override the values on the original 
part instance, this mode gives you an opportunity 
to customize specific part instance occurrences 
without affecting the original part instance. See 
also instance, logical mode, occurrence. 
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pin A pin acts as a point of connectivity for 
the part it is attached to. In addition to input and 
output pins, there are also 3-state, bidirectional, 
open collector, open emitter, passive, and power 
pins. If a pin connects to a wire, it is a scalar pin; 
if it connects to a bus, it is a bus pin. See also 
hierarchical pin. 

pin swap The exchange of identical pins in 
order to decrease route lengths. 

pin-to-pin spacing The physical spacing 
between pins on a device. 

polygon A graphic object made up of 
polylines (multiple contiguous segments) whose 
beginning and end are attached to form a closed 
shape that can be filled. See also polyline. 

polyline A line with multiple contiguous 
segments. You place a polyline using the 
Polyline command on the Place menu. 

port See hierarchical port. 

primitive A part or hierarchical block with no 
underlying hierarchy. 

project A single file that includes all of the 
schematic folders, schematic pages, parts, and 
symbols that make up a project. You can view 
these project elements in the project manager. A 
basic project contains one schematic folder and 
one schematic page, while a complex project 
may contain a number of schematic folders, each 
containing several schematic pages. 

project manager The window used to 
perform project-wide tasks, such as locating 
objects, creating a netiist, or generating reports. 
This window displays the structure of the 
schematic folders and schematic pages contained 
in a design. You can view the project structure in 
logical mode or in physical mode. See also 
hierarchical design, logical mode, physical 
mode, simple hierarchy. 



property A characteristic of an object that can 
be edited. A property consists of a name and a 
value. Examples of property names are part 
value and color. Their respective property values 
can be something such as capacitor and red. 

root schematic folder The schematic folder 
at the top of a hierarchical design. The root 
schematic folder displays a backslash in its 
folder icon in the project manager. A project has 
only one root schematic folder. 

scalar A pin width that carries only one 
signal, as opposed to a bus pin that can carry 
multiple signals. 

schematic design A graphical 
representation of a circuit using a set of 
electronic symbols, hierarchical blocks, and 
connections. Typically used by system and 
programmable logic designers to express a 
structural design description. 

schematic folder A collection of all 
schematic pages at the same level of hierarchy in 
a design. In the project manager, a schematic 
folder behaves like a container. See also flat 
design, hierarchical design, root schematic 
folder, schematic page. 

schematic page The pages on which a 
design is drawn. Schematic pages display in a 
window, called the schematic page editor, in 
which you can place parts and draw wires. 

schematic page editor The editor used to 
create and edit schematic pages. 

session frame The window in which the 
various elements of Capture-such as the 
session log, project manager, schematic page 
editor, and part editor-run. 

Glossary 

session log A window that displays text 
messages generated by Capture, such as errors 
and informational messages. The session log 
starts empty with each new Capture session, but 
you can save its contents to a text file. 

signal An electrical impulse of a 
predetermined voltage, current, polarity, and 
pulse width. 

simple hierarchy A design in which there is 
a one-to-one correspondence between 
hierarchical blocks (or parts with attached 
schematic folders) and the schematic folders 
they reference. Each hierarchical block (or part 
with an attached schematic folder) represents a 
unique schematic folder. See also complex 
hierarchy, hierarchical design. 

source library The path and filename where 
a part's definition resides. A filename with an 
.OLB extension indicates that the part was 
placed "as is" from the library. A filename with 
a .DSN extension indicates that the part no 
longer matches the original library part, and the 
changed part's definition only resides in the 
design where the part was edited. 

spreadsheet editor A window used to edit 
the properties of multiple objects at once. 

tabbed dialog box A dialog box that has 
different views that can be displayed by clicking 
on tabs along the top of the dialog box. 

TrueType A font (typeface) that displays in a 
printout exactly the way it displays on the 
screen. True Type fonts are scaleable to any font 
size, and several of these fonts are installed 
automatically when you install Windows. 
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user-defined property A property you add 
to an object. Unlike inherent properties, user­
defined properties can be removed. See also 
inherent property. 

vertex The point at which the sides of an 
angle meet. You create this by drawing a wire or 
line in one direction, then changing direction to 
create an L-shaped or V -shaped wire or line. 

wildcard A symbol, usually used in searches, 
that represents a missing or unknown character 
or sequence of characters. Valid wildcard 
characters are an asterisk (*) to match multiple 
characters and a question mark (?) to match 
individual characters. 

X axis The horizontal or left-to-right direction 
in a two-dimensional system of coordinates. The 
X axis is perpendicular to the Y axis. 

Y axis The vertical or bottom-to-top direction 
in a two-dimensional system of coordinates. The 
Y axis is perpendicular to the X axis. 
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zoom To change the view of a window, 
making the objects appear larger or smaller. 
When you zoom out, the objects are smaller and 
you see more of the schematic page or part. 
When you zoom in, the objects are larger, but 
you see less of the schematic page or part. 

zoom factor The amount by which the zoom 
scale is multiplied or divided when you choose 
Zoom In or Zoom Out on the schematic page 
editor's View menu. The Zoom factor is 
normally 2, but you can change it using the 
Preferences command on the Options menu. For 
example, a zoom scale of two makes the image 
of the screen twice as large when you zoom in 
and half as large when you zoom out. 

zoom scale The relative size of the image on 
the screen, as a percentage of the normal size. 
For example, a zoom scale of250% means the 
image on the screen is two and one-halftimes as 
large as normal. 



A 
adding macros, 134 
annotation 

back,226 
forward,228 

Arc command 
tool palette button, 21 

arcs 
drawing, 119 
resizing, 119 

area selection, 25 
arrow keys, be 
attached implementation, 88, 96, 159 
attached schematic folders, 77, 88, 96, 154, 159, 

160 
descending, 154, 160 
homogeneous package, 154,160 
in complex hierarchical designs, 75 
in simple hierarchical designs, 73 

attaching implementations to hierarchical blocks, 
94 

AutoECO, 215 
autosaving files, 45 
autoscrolling, defining, 43 

B 
back annotation, 226 
BACKANNO.MAX file, 226 
backslash, in root schematic folder icon, 6, 73 
bidirectional, pin type, 165 
Bill of Materials 

command, 177, 178, 203 
dialog box, 204 
include file format, 205 
toolbar button, 19 

bitmaps 
placing, 123 
plotting, 67 
resizing, 123 

Bookmark command, 144 
bookmarks 

jumping to, 144 
placing, 144 
properties, editing, 28 
renaming, 144 

Index 

border visibility, defining for new designs, 55 
Browse command, 13 
browse window, 13 

sort buttons, 13 
browsing a project or library, 13 
Bus command, 112. 

tool palette button, 21 
bus entries, placing, 114 
Bus Entry command, 114 

tool palette button, 21 
buses 

editing, 108 
names,108,112 
placing, 108 
properties, editing, 28 
user-defined properties, 27, 29 

C 
CAPSYM.OLB, 77 
Capture 

configuration, 39 
properties for use with Layout, 138 
SDT compatibility, 57, 59 

CAPTURE.INI, 86 
character formatting, 129 
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Index 

circles 
drawing, 118 
resizing, 118 

Clear Session Log command, 17 
Close Project command, 38 
colors 

defining for graphics, 45 
defining for VHDL syntax, 48 
defining preferences, 41 

commands 
Arc, 21 
Bill of Materials, 19 
Browse, 13 
Bus, 21 
Bus Entry, 21 
Clear Session Log, 17 
Close Project, 38 
Copy, 18 
Create Netiist, 19 
Cross Reference, 19 
Cut, 18 
Design Properties, 39 
Design Rules Check, 19 
Design Template, 39 
Ellipse, 21 
Exit, 38 
Export Design, 207 
Export Properties, 210 
Find, 13, 17 
Gate and Pin Swap, 19 
Ground,21 
Group, 26 
Help Topics, 19 
Hierarchical Block, 21 
Hierarchical Pin, 21 
Hierarchical Port, 21 
IEEE Symbol, 22 
Import Design, 209 
Import Properties, 214 
Junction, 21 
Line, 21 
Net Alias, 20 
New, 18 
No Connect, 21 
Off-Page Connector, 21 
Open, 18,35 
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Part, 20 
Paste, 18 
Pin, 22 
Pin Array, 22 
Polyline, 21 
Power, 21 
Preferences, 39 
Print, 18 
Properties, 27, is, 29 
Rectangle, 21 
Redo, 18,30 
Repeat, 31 
Save, 18,37 
Schematic Page Properties, 39 
Select All, 26 
Status Bar, 23 
Text, 21 
Tool Palette, 22 
Toolbar,19 
Undo, 18,30 
Ungroup, 26 
Update Part References, 19 
Wire, 20 
Zoom All, 19 
Zoom Area, 19 
Zoom In, 18 
Zoom Out, 18 

complex hierarchy, 75 
Configure Macro dialog box, 134 
configuring macros, 133 
Control key, ix 
Convert command, 158, 173 
convert view of a part, 158, 173 
Copy command, 121, 122, 125, 128 

toolbar button, 18 
Create Netlist 

command, 154, 160, 177, 178 
dialog box, 198 
format files, 199 
toolbar button, 19 

creating macros, 131 
cross probing, 229 

Capture to Layout, 230 
Layout to Capture, 231 



Cross Reference 
command,178 
dialog box, 206 
toolbar button, 19 

custom 
libraries, 149 
parts, 156 

Cut command, 121, 128 
toolbar button, 18 

D 
defining 

autosaving interval, 45 
autoscrolling, 43 
Capture settings, 39 
colors, 41 

for graphics, 45 
for VHDL syntax, 48 

fill style for graphics, 45 
fonts for VHDL syntax, 48 
grid display, 42 
grid references, 61 
highlighting for VHDL syntax, 48 
line style for graphics, 45 
line width for graphics, 45 
macros 

for display on Macro menu, 133, 135 
names, 134, 135 
shortcut keys, 133, 135, 137 

panning, 43 
project manager fonts, 45 
schematic page size, 61 
schematic page units, 61 
session log fonts, 45 
text editor preferences, 48 
TrueType fonts as strokes, 45 
zoom factor, 43 

deleting an object, 122 
DeMorgan equivalent, 158 
descending into attached schematic folders, 154, 

160 
deselecting, 26 
design cache, 153 
Design Cache folder, 6 
design folder, 6 
design process, 177 

Design Properties 
command,39 
dialog box 

Fonts tab, 58 
Hierarchy tab, 58, 154 
Miscellaneous tab, 60 
SDT Compatibility tab, 59 

Design Resources folder, 6, 34, 36, 209 
Design Rules Check 

command,178 
dialog box, 188 

ERC Matrix tab, 190 
sample report, 191 
toolbar button, 19 

design rules violations, checking for, 178 
design structure 

complex hierarchical, 75 
flat, 72 
hierarchical, 73 
simple hierarchical, 73 

Design Template 
command,39 
dialog box 

Fonts tab, 50 
Grid Reference tab, 55 
Hierarchy tab, 56,154 
Page Size tab, 53 
SDT Compatibility tab, 57 
Title Block tab, 51 

designs 
exporting to a file, 207 
importing to a project, 209 
opening, 35 

displaying invisible power pins, 169 

Index 

drag, maximum number of objects displayed, 44 
drawing 

adding fill, 121 
arcs, 119 
circles, 118 
ellipses, 118 
lines, 116 
polygons, 120 
poly lines, 120 
rectangles, 117 
squares, 117 
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Index 

DRC markers, 178, 186 
properties, editing, 28 

drivers 
plotter, 63 
printer, 63 

DXF files, 207 

E 
ECO, 215 

Run ECO to Layout, 215 
EDIF files, 207 

configuration files, 208, 209 
Edit Part dialog box, 87 
editing, 27 

ground symbols, 92 
hierarchical blocks, 98 
off-page connectors, 107 
power symbols, 92 
properties, 27 
property files, 213 
spreadsheet editor, 28 
user-defined properties, 27, 29 

Ellipse command 
tool palette button, 21 

ellipses 
drawing, 118 
resizing, 118 

Escape key, ix 
Exit command, 38 
Export Design 

command, 207 
dialog box 

DXF tab, 207 
EDIF tab, 207 

Export Properties 
command, 178,210 
dialog box, 210 

exporting 
designs, 207 
libraries, 207 
properties, 210 

to a file, 178 
text, 128 

extensions for filenames 
.INI,39 
.OLB,51 
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F 
file extensions 

.INI,39 

.MNL, 225 

.OLB,51 

.SWP,226 
file formats 

DXF,207 
EDIF,207 
include file, 205 
netlist format files, 199 
PDIF,207 
property file, 212 
swap file, 195 
update file, 185 

file types 
netlist files, 225 
swap files, 226 

files 
auto saving, 45 
BACKANNO.MAX, 226 
DXF,207 
EDIF,207 

configuration files, 208, 209 
LA YOUT.lNI, 225 
opening, 35 
PDIF,207 
property files, 212 

fill sty Ie, 115 
defining for graphics, 45 

fill, adding to a graphic object, 121 
Find command, 13, 17 
finding 

parts in a design, 145 
parts on a schematic page, 145 

flat designs, 72 ( 
off-page connectors, 72 

folders 
Design Cache folder, 6 
design folder, 6 
Design Resources folder, 6, 34, 36, 209 
Library folder, 6, 209 
Outputs folder, 6 
schematic folders, 6, 33 



fonts 
changing placed text, 129 
defining 

for existing designs, 58 
for new designs, 50 
for VHDL syntax, 48 

project manager, 45 
screen, 129 
session log, 45 
TrueType, 45 

format files, netlist, 199 
forward annotation, 228 

G 
Gate and Pin Swap 

command, 177, 178 
dialog box, 195 
swap file format, 195 
toolbar button, 19 

global power pins, 60, 88, 165, 168 
Go To 

command, 142 
dialog box 

Bookmark tab, 144 
Grid Reference tab, 143 
Location tab, 143 

Grid command, 145 
grid display 

dots or lines, 42 
setting visibility, 42 
snap-to-grid, 42 

grid references 
defining for new designs, 55 
displaying or hiding, 145 

Grid References command, 145 
grid spacing, defining, 53 
Ground command, 90 

tool palette button, 21 
ground pins, 168 
ground symbols, placing, 92 
Group command, 26 
grouping, 26 

H 
Help Topics command, toolbar button, 19 
help, online, 24 
heterogeneous package, 151, 154, 155 
Hierarchical Block command 

dialog box, 96 
tool palette button, 21 

hierarchical blocks 
attached implementation, 94, 96 
complex hierarchical designs, 75 
hierarchical designs, 73 

Index 

nets between schematic folders and schematic 
pages, 76 

placing, 98 
simple hierarchical designs, 73 
user-defined properties, 27, 29 

hierarchical designs, 73 
complex, 75 
hierarchical blocks, 73 
simple, 73 

Hierarchical Pin command, 102 
tool palette button, 21 

hierarchical pins, 77 
nets between schematic folders and schematic 

pages, 76 
off-grid, 102 
properties, editing, 28 

Hierarchical Port command, 100 
tool palette button, 21 

hierarchical ports, 77 
nets between schematic folders and schematic 

pages, 76 
placing, 100 
properties, editing, 28 

hierarchy, 73, 154, 160 
attached implementation, 88, 94, 159 
complex, 75 
defining 

for existing designs, 58 
for new designs, 56 

placing hierarchical blocks, 94 
simple, 73 

highlighting, defining for VHDL syntax, 48 
homogeneous package, 151, 155 

attaching schematic folders, 154 
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Index 

I 
IEEE Symbol command, 161 

tool palette button, 22 
IEEE symbols 

adding to a part, 161 
Import Design 

command,209 
dialog box 

EDIF tab, 209 
PDIF tab, 209 

Import Properties 
command, 178,214 
dialog box, 214 

importing 
designs, 209 
libraries, 209 
properties, 214 

from a file, 178 
text, 128 

include file format, 205 
input, pin type, 165 
instances, 11 
intertool communication (ITC) 

enabling in Capture, 229, 234 
enabling in Layout, 229 
enabling in Simulate, 234 

J 
jumping 

to a bookmark, 144 
to a grid reference, 143 
to a marked location, 144 
to a new location, 142 

Junction command, tool palette button, 21 
junctions, 110 

K 
keyboard keys, ix 
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L 
LA YOUT.INI file, 225 
libraries, 150 

copying parts to a different library, 150 
custom, 149 
exporting to a file, 207 
importing to a project, 209 
moving parts to a different library, 150 
opening; 35 

Library folder, 6, 209 
Line command, tool palette button, 21 
line style, 115 

defining for graphics, 45 
line width, defining for graphics, 45 
lines 

drawing, 116 
resizing, 116 

Logical command, 75 
logical mode, 9 

M 
Macro Name dialog box, 133 
macros 

adding, 134 
Capture to Layout, 138 
configuring, 133 
creating, 131 
defining 

for display on Macro menu, 133, 135 
shortcutkeys,133,135,137 

naming, 134, 135 
playing, 132 
recording, 132 
removing, 134 
saving, 135 
shortcut key assignments, 137 
temporary, 131 

Mirror command, 121 
modes 

logical,9 
physical, 10 

. when to use, 12 
multiple objects, selecting, 25 
mUltiple-part packages, 151 

creating, 156 



N 
naming macros, 134, 135 
Net Alias command, tool palette button, 20 
net aliases, 108, 112 

editing, III 
net names, 108 
net properties, transferring to Layout, 222 
netlist 

creating, 178 
for Layout, 225 
for simulation, 201 

format files, 199 
netname resolution, 200 
nets 

hierarchical blocks, between schematic 
folders and schematic pages, 76 

hierarchical pins, between schematic folders 
and schematic pages, 76 

hierarchical ports, between schematic folders 
and schematic pages, 76 

off-page connectors, between schematic pages 
in a single schematic, 76 

properties, editing, 28 
user-defined properties, 27, 29 

New command, toolbar button, 18 
New Part command, 156 
New Part Properties dialog box, 158 
Next Part command, 172 
No Connect command, 93 

tool palette button, 21 
nonprimitive parts, 83, 154, 160 

o 
occurrences, II 
Off-Page Connector command, 104 

tool palette button, 21 
off-page connectors, 77 

in flat designs, 72 
example, 78 

nets between schematic pages in a single 
schematic, 76 

placing, 107 
properties, editing, 28 

online 
help, 24 
tutorial, 24 

open collector, pin type, 165 
Open command, 35 

toolbar button, 18 
open emitter, pin type, 165 
output pin type, 165 
Outputs folder, 6 

P-Q 
Package command, 172, 173 
package view, part editor, 15 
packages, 82,151 

heterogeneous, 151, 155 
homogeneous, 151, 155 

attaching schematic folders, 154 
plotting, 64 
printing, 64 
user-defined properties, 27, 29 
viewing, 172, 173 

page size, defining for new designs, 53 
panning, defining, 43 
Part command, 84 

tool palette button, 20 
part editor, 15 

tool palette, 22, 115 
part instances, 11, 153 

editing, 171 
properties, editing, 28 
user-defined properties, 27, 29 

part occurrences, 11, 29 
part properties, transferring to Layout, 219 
part view, part editor, 15 
parts 

attached schematic folders, 73, 75, 77 
convert view, 158, 173 
copying to a different library, 150 
editing 

in a library, 170 
on a schematic page, 171 

finding, 145 
heterogeneous package, 151, 155 
homogeneous package, 151, 155 

attaching schematic folders, 154 
IEEE symbols, placing, 161 

Index 
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Index 

instances, 11, 28, 153 
moving to a different library, 150 
multiple-part packages, 151 
occurrences, 11 
packages, 151 
part body, 156 
part body border, 156 
part reference, 159 
PCB footprint, 158 
pins, placing, 162 
plotting, 64 
printing, 64 
user-defined properties, 27, 29 

passive, pin type, 165 
Paste command, 122 

toolbar button, 18 
PCB footprint property, 88, 185, 198,225 
PDIF files, 207 
Physical command, 75 
physical mode, 10 

when to use, 12 
Picture command, 123 
Pin Array command, 166 

tool palette button, 22 
Pin command, 162 

tool palette button, 22 
pin properties, transferring to Layout, 224 
pins 

connecting to wires, 110 
ground,168 
invisible, displaying, 169 
name, 163 
number, 163 
placing mUltiple, 166 
placing on a part, 162 
power, 168 
shape, 164 
shared, 155, 168 
types, 165 
user-defined properties, 27, 29 
visibility, 163, 168 . 
width,163 

pin-to-pin spacing, defining for new designs, 53 
Place Ground Symbol dialog box, 91 
Place Hierarchical Block dialog box, 96 
Place Hierarchical Pin dialog box, 103 
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Place Hierarchical Port dialog box, 101 
Place Off-Page Connector dialog box, 106 
Place Part dialog box, 85 
Place Pin Array dialog box, 167 
Place Pin dialog box, J 63 
Place Power Symbol dialog box, 91 
placing 

bitmaps, 123 
bus entries, 114 
ground symbols, 92 
hierarchical blocks, 98 
hierarchical pins, 102 
off-page connectors, 107 
power symbols, 92 
text, 124 

playing macros, 132 
plotting, 63 

bitmaps, 67 
drivers, 63, 67 
HPGL emulation, 67 
parts or packages, 64 
pen colors, 67 
previewing, 65 
rendering TrueType fonts as strokes, 45 
scaling output, 66 
schematic pages, 64 
text editor, 65 

polygons 
drawing, 120 
resizing, 120 

Polyline command, tool palette button, 21 
polylines 

drawing, 120 
resizing, 120 

Power command, 89 
tool palette button, 21 

power pin visibility, defining, 60 
power pins, 168 

visibility, 88 
power symbols, placing, 92 
power, pin type, 165 



Preferences 
command,39 
dialog box 

Colors tab, 25 
Colors/Print tab, 41 
Grid Display tab, 42 
Miscellaneous tab, 45 
Pan and Zoom tab, 43, 140 
Select tab, 25, 44 
Text Editor tab, 48 

previewing print output, 65 
Previous Part command, 172 
primitive parts, 83, 154 
Primitive property, 88, 154, 160 

Default option, 154, 160 
on hierarchical blocks, 96 

Print command, 64 
toolbar button, 18 

Print Preview command, 65 
Print Setup command, 63 
printing, 63 

drivers, 63 
parts or packages, 64 
previewing, 65 
rendering TrueType fonts as strokes, 45 
scaling output, 66 
schematic pages, 64 
setting up, 63 
text editor, 65 

project manager, 5 
browse window, 13 
File tab, 8 
folders 

Design Cache folder, 6 
design folder, 6 
Design Resources folder, 6 
Library folder, 6 
Outputs folder, 6 
schematic folders, 6 

font, 45 
Hierarchy tab, 8 
Logical option, 9 
Physical option, 9 
pop-up menus, 12 
schematic pages, 6 
toolbar button, 19 

projects 
adding 

files, 36 
VHDL files, 34 

closing, 38 
deleting files, 36 
folders 

Design Resources, 34, 36, 209 
Library, 209 
schematic, 33 

opening, 35 
saving, 37 

properties 
editing, 27, 177 

a property file, 213 
exporting, 210 

to a file, 178 
importing, 214 

from a file, 178 
Layout net properties, 222 
Layout part properties, 219 
Layout pin properties, 224 
spreadsheet editor, 177 
user-defined, 27, 29 

Properties command, 27, 28, 29 
property file format, 212 

R 
recording macros, 132 
Rectangle command, tool palette button, 21 
rectangles, drawing, 117 
Redo command, 30 

toolbar button, 18 
redoing actions, 30 
removing macros, 134 
Repeat command, 31 
repeating actions, 30 
Replace Cache command, 153 

Index 

replacing a part instance in the design cache, 153 
reports 

bill of materials, 178,203 
cross reference, 178 

root schematic folder, 6, 73 
Rotate command, 121 
Run ECO to Layout, 215 
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Index 

s 
Save command, 37 

toolbar button, 18 
saving macros, 135 
scaling 

plotter output, 66 
printer output, 66 

schematic folders, 6, 33 . 
attaching to a part, 160 

schematic page editor, 14 
tool palette, 115 

Schematic Page Properties 
command, 39 
dialog box 

Grid References tab, 61 
Page Size tab, 61 
Miscellaneous tab, 62 

schematic page size, defining for new designs, 
53 

schematic pages, 6 
creation date, 62 
defining 

grid references, 61 
page size, 61 
units, 61 

modification date, 62 
plotting, 64 
printing, 64 

screen fonts, 129 
SDT compatibility with Capture, 57, 59 
Select All command, 26 
selecting 

all objects, 26 
area, 25 
deselecting, 26 
multiple objects, 25 
one object, 25 

seleCtion border, intersect or enclosed, 44 
session frame, 3 
session log, 17 

font, 45 
shared pins, 155, 168 
shortcut key assignments for macros, 137 
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signals 
selecting for simulation, 236 
setting breakpoints, 238 
viewing during simulation, 235 

simple hierarchy, 73 
example, 78 

simulation 
creating a netlist for, 201 
incorporating netlist changes, 238 
selecting signal values, 236 
setting breakpoints on signals, 238 
specifying interactive stimuli, 237 
viewing signal values, 235 

snap-to-grid, defining, 42 
spreadsheet editor, 28, 177 
squares 

drawing, 117 
resizing, 117 

status bar visibility, 23 
Status Bar command, 23 
swap file format, 195 
swapping gates or pins, 178 

T 
tab spacing, defining for text editor, 48 
temporary macros, 131 
text 

bounding box, 126 
character formatting, 129 
deleting, 126 
editing, 126 
exporting, 128 
finding, 127 
importing, 128 
moving, 124 
placing, 124 
rendering TrueType fonts as strokes, 45 
replacing, 127 
rotating, 125 
typing,x 

Text command, 124, 129 
tool palette button, 21 

text editor, 16 
defining preferences, 48 
plotting, 65 
printing, 65 



three-state, pin type, 165 
title blocks, 149 

defining for new designs, 51 
visibility, defining for new designs, 55 

tool palette 
part editor, 20, 115 

IEEE Symbol command, 22 
Pin Array commmand, 22 
Pin commmand, 22 

schematic page editor, 20, 115 
Arc command, 21 
Bus command, 21 
Bus Entry command, 2 i 
Ellipse command, 21 
Ground command, 21 
Hierarchical Block command, 21 
Hierarchical Pin command, 21 
Hierarchical Port command, 21 
Junction command, 21 
Line command, 21 
Net Alias command, 20 
No Connect command, 21 
Off-Page Connector command, 21 
Part command, 20 
Polyline command, 21 
Power command, 21 
Rectangle command, 21 
selection tool, 20 
Text command, 21 
Wire command, 20 

visibility, 22, 44 
Tool Palette command, 22 
toolbar,18 

Bill of Materials command, 19 
Copy command, 18 
Create Netlist command, 19 
Cross Reference command, 19 
Cut command. 18 
Design Rules Check command, 19 
Gate and Pin Swap command, 19 
Help Topics command, 19 
New command, 18 
Open command, 18 
Paste command, 18 
Print command, 18 
project manager tool, 19 

Redo command, 18 
Save command, 18 
Undo command, 18 
Update Part References command, 19 
visibility, 19 
Zoom All command, 19 
Zoom Area command, 19 
Zoom In command, 18 
Zoom Out command, 18 

Toolbar command, 19 
tutorial, online, 24 

u 
Undo command, 30 

toolbar button, 18 
undoing actions, 30 
Ungroup command, 26 

Index 

unit of measure, defining for new designs, 53 
Update Cache command, 153 
Update Part References 

command, 178, 182 
dialog box, 181 
toolbar button, 19 

Update Properties 
command, 178, 185 
dialog box, 184 
update file format, 185 

updating 
part references, 178, 182 
properties, 178, 185 
selected parts in the design cache, 153 

user-defined properties, 27, 29 

v 
VHDL files 

creating, 16 
opening, 35 
viewing, 16 

VHDLsyntax 
defining 

colors, 48 
fonts, 48 
highlighting, 48 
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viewing 
centering, 141 
entire page or part, 141 
selected area, 141 

visibility 
power pins, 60, 88 
status bar, 23 
tool palette, 22, 44 
toolbar,19 

W-y 
window 

active, 3 
browse, 13 
part editor, 15 
project manager, 5 
schematic page editor, 14 
session frame, 3 
session log, 17 
text editor, 16 

Wire command, 110 
tool palette button, 20 

wires 
editing, J08 
placing, 108 
properties, editing, 28 

z 
Zoom All command, 141 

toolbar button, 19 
Zoom Area command, 141 

toolbar button, 19 
zoom factor, 140 

defining, 43 
Zoom In command, 139 

toolbar button, 18 
Zoom Out command, 140 

toolbar button, 18 
zoom scale, 140 
zooming, 139 
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TM Email 
International email 

Technical support email 
Website 

FTPsite 
Technical support 

Corporate offices 
Fax 

FOR WINDOWS ® 

Sales, North America 
Sales, outside North America 
Maintenance sales 

Project manager Tool tips 

Root schematic 
folder 

Schematic 
page 

Design cache 

Outputs folder 

Design Rules 
Check report 

Session log 

Double-click on error number to display 
context-sensitive help for errors 

Dockable toolbar 

Toolbar 

info@orcad,com 

intl@orcad.com 

techsupport@orcad.com 
http://www.orcad.com 

ftp·orcad.com 
(503) 671-9400 
(503) 671-9500 

(503) 671-9501 

800-671-9505 
Contact local OrCAD representative 
800-671-9505 (North America) 

Schematic 
page editor 

Browse 
window 

Library 
manager 

Part editor 

Session 
frame 

Path to 
current file 



Project manager menu set 
:'~~ OrCAD Capture lor Wondows ~[i'l f3 

-'¥!.Ii 

illlJC 
s ... /Io ... 
AlcfliveProjecl ... 

Print PrOJ&ow ... 
frint, .. 
ptIotSetup ... 

IlDPortD.,;gn. .. 
E'POl!D";gn .. 

1 Cmo •.• 1b 
2C:\ORCADWlN\ .. \FI_~.1b 
.:IC:\ORCADWIN\ .. \cm_~diri 
! C\OICADwin\ ... \~cpj 

Cbl+S . 

J,iblary ... 
fl<iecl .. 
I!HDLFi~ .. 

Nowlichemolic.,. 
NeW Schemat" e.", .. 
NewI!HDL~ .. 

N ... P.t!. .. 
NewSymboj. .. 

Bename. .. 
llelote Del 

Aep1!ce&ache. .. 
lJi><!ateCoche 

1 The Accessories menu displays commands for third-party vendor tools. 

Keystroke I Action 

Operating the mouse 
SPACEBAR Click left mouse button 

Press/hold SPACEBAR Presslhold left mouse button 
Release the SPACEBAR Release the left mouse button 

ENTER Double-click on selected item 

Getting help 
FI Help command 

Printing and saving 
CTRL+P Print active schematic or part 
CTRL+S Save active schematic or part 

Editing 
CTRL+Z Undo 

F4 Repeat 
CTRL+X Cut 
CTRL+C Copy 

CTRL+SHIFT+C Copy image to Clipboard 
CTRL+V Paste 
DELETE Delete 
CTRL+E Edit properties of selection 

CTRL+RorR Rotate selection 
CTRL+U Ungroup selection 
CTRL+F Find 

H Mirror horizontally 
V Mirror vertically 

CTRL+T Toggle grid snap on and off 
CTRL+N View next part 
CTRL+B View previous part 

CnoatellletlioL 
!;lo>oR ___ .. 

em of Materiob. .• 

EiPoit Proper .... .. 
!fII>OIIPlopat .... .. 

lIot. 
1I"."""""Potb 
tlff·P_Com ...... 
/lool<mOrk. 
llRCMatkoto 

Keystroke 

Changing the view 
C 
I 

0 
F5 

CTRL+G 
CTRL+A 
CTRL+D 
PAGE UP 

PAGE DOWN 
CTRL+PAGE UP 

CTRL+PAGE DOWN 

Placing 
B 
E 
N 
P 
T 
W 
y 

J 

Macros 
F7 
F8 
F9 

CTRL+FI 
CTRL+F2 
CTRL+F3 

110 .. _ 

l;=Ode 
TileliorizontaiIY 
TiIe.l!ertiCally 
8t'rongel""". 

1 CMOS 

I Action 

Center view around cursor 
Zoom in 
Zoom out 
Redraw active window 
Go to 
Ascend hierarchy 
Descend hierarchy 
Pan up 
Pan down 
Pan left 
Pan right 

Bus 
Bus entry 
Net alias 
Part 
Text 
Wire 
Polyline 
Junction 

Macro record 
Macro play 
Macro configure 
Set Layout part properties 
Set Layout pin properties 
Set Layout net properties 



Project manager 

Logical or 
physical mode 

Hierarchy tab 

Hierarchical 
design structure 

Session log 
(minimized) 

Status bar 

hl~~~~~~~~~~Iilli~~~~m==============l--Dockable toolbar 

~~~~~!i~~~~~~~~~~~ __ Schematic 

Schematic page editor menu set 

page editor 

Dockable tool 
palette 

Selected items 

Zoom scale 

Cursor position 

1 The Accessories menu displays commands for third-party vendor tools. 



Dockable tool bar 

Library 
manager 

Part listing 

Package 
properties 
spreadsheet 

Project manager 
(minimized) 

Session log 
(minimized) 

PrintPte~w. .. 

OM 

frinl.. 0,1"' 

Part editor menu set 
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--..&If,o!!::I+- Part editor 

Dockable tool 
palette 

Package view 

Selected items 

Zoom scale 

Cursor position 
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