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Preface

This manual assumes that you are familiar with the development and design of integrated
circuits. It contains task-related information about the Dracula® graphical user interface which
belongs to the Dracula group of physical verification and analysis products.

The Dracula graphical user interface's executable in the IC 5.1.41 and IC 6.1.x releases is
called draculaInteractive. You can access its functionality in standalone mode or via a
DFII session. The Cadence® design framework Il software refers to it in its user interface as
the Dracula Interactive product. Refer to the previous versions for information on its former
names.

The preface discusses the following:

B Related Documents

B Typographic and Syntax Conventions

Related Documents

For more information about the Dracula graphical user interface and other related products,
you can consult the sources listed below.

m The Dracula Graphical User Interface Reference describes the Dracula graphical user
interface menu commands.

m The Virtuoso Layout Editor User Guide provides information about the Tools, Design,
Window, Create, Edit, Verify, Connectivity, Options, and Route menus.

B The Cadence Installation Guide tells you how to install the product.

m TheDracula Standalone Verification Reference and the Dracula User Guide tell you how
to use the Dracula® standalone verification product to verify your design.

Typographic and Syntax Conventions

Here are some conventions used to describe menu commands.

September 2023 7 Product Version 1C23.1
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Boxes and arrows in a sequence like the one below show you the order in which you select a
command from a menu.

DRC @ | Setup

Each form shows you the system defaults:
m Filled buttons are the default selections.

m Filled-in values are the default values.

September 2023 8 Product Version 1C23.1
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Getting Started

This chapter deals with the basics of getting started with the Dracula® graphical user interface
which belongs to the Dracula group of physical verification and analysis products.

The Dracula graphical user interface's executable in the IC 5.1.41 and IC 6.x releases is
called draculaInteractive. You can access its functionality in standalone mode or via a
DFII session. The Cadence® design framework Il software refers to it in its user interface as
the Dracula Interactive product. Refer to the previous versions for information on this
product’s former names.

Note: Throughout this manual, when just the words “graphical user interface” is used, it refers
to the Dracula graphical user interface product.

.This chapter discusses the following topics:

m  “About the Dracula Graphical User Interface” on page 9
B “How to Use This Tutorial” on page 10

B “Preparing to Start the Dracula Graphical User Interface” on page 10

About the Dracula Graphical User Interface

When you use the Dracula® product to check whether you wrote your design rules correctly
or to find and fix Dracula errors in your layout, the results can be difficult to analyze. One way
to find Dracula Design Rule Checking (DRC) or Layout Versus Schematic (LVS) errors is to
overlay the Dracula results on your layout and zoom in on each error manually. The problem
with this method is that errors can be hard to see and keep track of, particularly in a dense
layout. There is no way to access specific errors automatically.

The graphical user interface helps solve this problem. With the graphical user interface
commands, you control which Dracula verification errors you want to see. You can cycle
through errors automatically while the graphical user interface keeps track of the errors you’'ve
seen. When you use the graphical user interface to find and keep track of Dracula verification
errors, you can resolve errors faster.

September 2023 9 Product Version 1C23.1
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To correct Dracula errors in your layout, you can use the graphical user interface with your
layout data to locate these errors. The graphical user interface works with any system that
you use to create your original layout data. If you use the Virtuoso® layout editor, you can
display both the layout and Dracula error files in the the graphical user interface window. If
you use a layout tool other than the Virtuoso layout editor, you need to open the layout window
separately from the graphical user interface window.

To verify the rules in your command file, you do not need to display the layout data. In this
case, you use the graphical user interface to determine whether you wrote the rules correctly
and whether Dracula flagged the errors as you intended.

This tutorial shows you how to use the graphical user interface to identify and display DRC
and LVS results.

How to Use This Tutorial

In this tutorial, you will learn how to

m Display DRC errors in a flat design

m Display DRC errors in a hierarchical design
m Display and analyze LVS errors

m Display parasitic resistance and capacitance (RC)

Start with “Preparing to Start the Dracula Graphical User Interface” on page 10. This section
helps you learn how to set up the software you will use in each of the DRC and LVS chapters.

After you set up the software, you can work through the chapters in this tutorial in any order.

Preparing to Start the Dracula Graphical User Interface

To do this tutorial, you need to copy the sample files to your own directory. Once you’ve copied
the files, you'll start the software and open an empty cell.

In this chapter, you’ll learn how to

B Copy the sample tutorial files

m Start the Cadence software

B Use the Command Interpreter Window (CIW)
[

Use forms and menus

September 2023 10 Product Version 1C23.1
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Create an empty cell in which you can display data in the graphical user interface

m  Open the empty cell

Copying the Sample Files

To perform the steps in this tutorial, you must use the tutorial files. The files you need to run
the tutorial are in the directories dracrun and drchier. The paths to the directories are
shown in the table below. If the dracrun and drchier directories are not there, contact your
Cadence sales representative or customer support person.

Note: In the paths listed below, your_install_dir is the highest level in your Cadence
directory hierarchy.

Directory Contents Path to the directory

dracrun Directory containingthe your_install_dir/tools/dfII/samples/

flat DRC and LVS data tutorials/ing/dracrun
you use for this tutorial.

drchier Directory containingthe your_install_dir/tools/dfII/samples/

hierarchical DRC data tutorials/ing/drchier
you use for this tutorial.

dracrc Directory containing the your install_dir/tools/dfII/samples/

parasitic RC data you tutorials/ing/dracrc
use for this tutorial.

Before you start the tutorial, do the following:

1.

© N o g » 0 DN

Create a new directory called tutorial.

Create a new directory called tutorial/dracrun.

Create a new directory called tutorial/drchier.

Create a new directory called tutorial/dracrc.

Change your working directory to the tutorial/dracrun directory.
Copy the dracrun files into the tutorial/dracrun directory.
Change your working directory to the tutorial/drchier directory.

Copy the drchier files into the tutorial/drchier directory.

September 2023 11 Product Version 1C23.1
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9. Change your working directory to the tutorial /dracrc directory.

10. Copy the dracrc files into the tutorial/dracrc directory.

Now the tutorial files are ready for you to use them.

Starting Cadence Software

Each company has its own way to start Cadence software. Ask your system administrator
how to log on and what command to type to start the software. If you have a Sun workstation,
you also need to know how to start the X Window System software. Once you have this
information, follow these steps.

1. Log on to your system.

2. If you have a Sun workstation, start the X Window System software. If you have a
different workstation, go on to the next step.

3. Type your command for starting Cadence software at the system prompt.

In a few moments, you’ll see the Command Interpreter Window (CIW). The Cadence®
design framework Il commands are located on menus at the top of the CIW, as shown.

You'll see your
Working path here. P layoutPlus - Log: fusr3/karim/CDS.log
File Tools Options Technology File Help

1
Color Map File Name = /usrd/karim/colormaps/FlowForm. doc
xcam Command Line = xcam -out Ausr3/karim/rasters/inquery/CI¥ -rf -monomap susr3/karim/color
2|

mouse L: H: R:

September 2023 12 Product Version 1C23.1
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Using the CIW

The CIW is the control window for the Cadence software. The following figure shows the parts
of the CIW.

Window title
layoutPlus — Log: /usr3/karim/CDS.log
Menu banner > File Tools Options Technology File Help 1
> Color Map File Name = /usrd/karim/colormaps/FlowForm. doc
OUtpUt area xoam Command Line = xcam -out fusrd/karim/rasters/inquery/CIV -rf -monomap fuerﬂcarimfcoloryl%
2|

Input line —

mouse L: H: R:

Prompt line —® |

Window title displays the Cadence executable name and the path to the log file that records
your current editing session. The log file is in your home directory.

Menu banner lets you display command menus to access the graphical user interface.

Output area displays a running history of the commands you run and their results. For
example, it displays a status message when you open a library.

Input line is where you type in SKILL expressions or enter numeric values for commands.

Prompt line reminds you of the next step during a command.

Using Forms and Menus

Most of the menus you use in the Cadence software are pull-down menus. Pull-down menus
appear at the top of a window. You click the left mouse button on a menu title to “pull down”
the menu and see the commands on it. The pull-down menus are the primary place to find
commands.

Three dots (...) follow some commands. These dots mean that a “form” appears after you click
on the command. Many commands have forms you use to provide additional information.

September 2023 13 Product Version 1C23.1
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To use the following form banner buttons, you click on them with the left mouse button.

OK | Cancel | ‘ Defaults | ‘ Apply | Help
Starts the Displays the default Displays the reference
command and values for options on manual page that
removes the form the form describes the command
Removes the form without ftarts me (f:ommantc; and
starting any additional eeps the form on the
commands screen

Note: Pressing Return has the same effect as clicking left on OK.

Using the Mouse

In this tutorial, “click left” means to press and release the left mouse button. If you need to
click on a different mouse button, it will always be specified.

When you are asked to “select” commands from a menu, you click the left mouse button on
the main menu, then on the command. For example, “Select Library Manager from the

Tools menu” means to click the left mouse button on Tools to display the menu, then click
the left mouse button on Library Manager.

When you are asked to “double click,” you click the mouse button twice without moving it.

Starting the Standalone Dracula Graphical User Interface

Instead of starting the Cadence layout software, you can start the standalone Dracula
graphical user interface by typing the following command at the UNIX command line:

September 2023 14 Product Version 1C23.1
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draculalInteractive &

draculalnteractive - Log:/usri/mnt/dracula/CDS.log

File Tools Options Technology Fle LUtility Help 1
ciatut/dracInt . xf"

lor.txt*

Use/reproduction/disclosure is subject to restrictiof

mouse Lo M: E:

Creating an Empty Cell

Before you can display the sample Dracula data for this tutorial, you need to create an empty
or “dummy” cell in which to put the data. The empty cell lets you access the graphical user
interface menu commands. You use the same empty cell in each chapter of this tutorial. You
need to create the empty cell only once.

1. Inthe tutorial directory, start the Cadence CIW or the Standalone Dracula graphical
user interface window.

2. To display the Create Dummy Cell form of the graphical user interface, do one of the
following:

Q Inthe CIW, type igCreateDummyCell and press Return.

0 Inthe Dracula graphical user interface window, click on the menu command Utility
— Create Dummy Cell.

The Create Dummy Cell form appears.

3. In the form, type dracrun and the names of the new library and new cell.

September 2023 15 Product Version 1C23.1
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Note: To move between the fields in a form, press the Tab key.

Create Dummy Cell

“,:. T
| oK " Cancel "Defaults" Apply | E_

Dracula Data Path | |

Dummy Library Hame ﬁ

Dummy Cell Hame >I |
Type dr:llcrun here.
To display addiitonal information about the contents of any
Type newlib here. form, click on the Help button in the right corner of the form. g
Type newcell here.

4. Click left on OK.

After a few seconds, the form disappears and a message appears in the CIW to tell you
that the cell was created successfully. Now that you’ve created the empty cell, you can
open it and access the graphical user interface commands.

Opening the Empty Cell
To open the new empty cell you created, you'll use the Library Browser.

1. In the CIW, select File — Open.

Product Version 1C23.1
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The Open File form appears.

Open File

| oK " Cancel "Defaultsl |Help
Librar Y Hame -m Cell Names
Cell Hame newcell newcell
View Name

Browse
Mode & edit {>read
Library path file
| /mnt3/user4/test/tutorial/cds. libg_l

2. From the Library Name menu, select newlib.
The Open File form is completed when newcell appears in the Cell Name field.
3. To open newcell, inthe Open File form, click OK.

Note: If you select a menu accidentally, click anywhere outside the menu to close it. If
you select a command accidentally, click on Cancel in the command form to cancel the
command.

The graphical user interface window that displays the empty cell opens in edit mode,
which means you can edit the cell. You will use this cell to display Dracula data. The
menu banner in the empty cell looks like this:

Tools Design Window Create Edit Verify Connectivity .Options Route

4. From the menu banner, select Tools — Dracula Interactive.

You use the left mouse button to select menus and commands.

September 2023 17 Product Version 1C23.1
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The menu banner changes to display the graphical user interface menus. Except for the
new menus, the Dracula graphical user interface window does not change.

Tools Design Window DRC LVS Short LPE Create Edit Verify Connectivity Options Route

Now you are ready to start any of the DRC, LVS, or LPE chapters.

Reopening an Empty Cell

At some point, you might want to close the windows and quit the tutorial. To resume the
tutorial later, you can reopen the dummy cell as follows.

1. In the CIW or the graphical user interface window, click on File — Open.

2. When the Open File form is displayed, select newlib from the Library Name menu.
3. Be sure that newcell is displayed in the Cell Name field.

4. In the Open File form, click OK.
5

. When the design window is open, from the menu banner, select Tools — Dracula
Interactive.

Now that you’ve got your dummy cell open again, you’re ready to resume working
through the tutorial.

September 2023 18 Product Version 1C23.1
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2

Displaying DRC Errors in a Flat Design

This chapter relates to the Design Rule Checking (DRC) commands in the Dracula® graphical
user interface and covers the following topics

About Flat DRC

Starting DRC
Defining How to Display DRC Errors

Displaying DRC Errors

Verifying DRC Rules

Keeping Track of Errors You've Seen
Quitting the Tutorial

Summary

About Flat DRC

When you run a flat DRC, Dracula creates error files for each of the design rule checks. In
this chapter, you'll learn how to use the graphical user interface to display Dracula data. You'll
use the the graphical user interface commands to locate and examine error flags in these files
automatically, while the graphical user interface keeps track of which errors you’ve seen.

The procedures in this tutorial use Dracula output error files, not the original layout data.
Because Dracula output data is in a different format, data you’ll see in this tutorial won’t look
like your original layout data.

In this chapter, you will learn how to
m  Start the graphical user interface DRC
m Select DRC error files to display

m Define how to display DRC errors

September 2023 19 Product Version 1C23.1
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Display DRC errors
Verify DRC rules

Keep track of which errors you’ve seen

Quit the Cadence software

Starting DRC

You need to create and open an empty cell, which is explained in Chapter 1, “Creating an
Empty Cell.” Once you have an empty cell open, you can go on with this section.

After you open the empty cell, the Dracula graphical user interface window appears. This
graphical user interface window and the Layer Selection Window (LSW) are the only two
windows open. You can ignore the LSW for now.

Accessing Dracula Error Files in the Dracula Graphical User Interface
Window

In order to tell the software where to find your Dracula error files follow these steps.

1. To display the DRC commands, click left on the DRC menu.

r@ Virtuoso® Layout Editing: artLib artchip layout L
X -37.00 ¥: 271.50 (F) Select: 0 (1 dy: 3

DHClL\.FS Short LPE Create Edit Verify Connectivity

Setup...
Select Error Files...
Display Options... K [ED AP

play Options FR TICET
Text File Handling =8 CADEWTE DEEISH FYETEME
Hierarohinal Gl

Tools Design YWindow

Get Reference Yindow
Get Dracula Layer Yindow
Get DRC Error Window
Get Rules Layer Window

monse L:mouseSingleSelectPt M: mousePoplp() R: igDRCSetlUp )
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2. Select Setup from the DRC menu.
The DRC Setup form appears.

DRC Setup
| 0K " Cancel "Defaults” Apply | |Help|
. . Dracula Data Path
Allis the default. This I
specifies that you want to Restore Error Query Status [
check all the rules files.
Select Rules \NI &> Specify

3. To tell the Dracula graphical user interface where to find your Dracula DRC files, in the
Dracula Data Path field, type dracrun.

If you did not start the software in the directory where the Dracula DRC files are located,
you must type the complete path to the files.

4. Click left on OK.

Note: The form takes a few seconds to disappear.

September 2023 21 Product Version 1C23.1
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The graphical user interface window opens displaying all the error flags.

X 1012.3 ¥: 645 {F} Select: D dx: dy: Dist: Cimd: 2

Tools Design Window DRC LVS Short LPE Create Edit

A

mouse L: mouseSingleSelectPt M: mousePopUpi) R: igDRCSetUpi)

The following windows appeatr:
m Dracula Layer Window

The Dracula Layer Window (DLW) appears on the left side of your screen and covers the
Layer Selection Window (LSW). The DLW shows the original layers in your design after
you run Dracula. You use the DLW to select the layers you want to view.

m View DRC Error window

The View DRC Error window opens at the right side of your screen. This window lets you
cycle through and manage DRC errors in the graphical user interface window.

B Reference Window

The Reference Window opens at the bottom left of your screen. This window shows the
entire the graphical user interface window on a small scale and helps you determine
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where you are in the design window. You can use the Window - Zoom Reference
Area command to have the the graphical user interface window zoom to the area you
specify in the Reference Window.

B Rules Layer Window

The Rules Layer Window opens at the bottom of your screen. This window lists DRC
error files and lets you select errors you want to view in the graphical user interface
window.

You will use these windows later in this tutorial. For now, you can ignore them.

Now the graphical user interface knows where to find your Dracula DRC error files. Next you'll
select individual error files you want to display.

Defining How to Display DRC Errors

To help you distinguish different types of errors, you set the way you want error flags to appear
in the graphical user interface window. For this chapter, you'll display error flag outlines.

Displaying Error Flags
1. To set how error flags are displayed, from the DRC menu, select Display Options.

The DRC Options form appears.

September 2023 23 Product Version 1C23.1
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2. Select the following options.

DRC Options
Select All in Visible [ ok cance] [uen]
Rules to make all layers Error Visibility
selected in the View DRC < Current Error Only

Error form visible, — [ Al Active Rule
4 All in Visible Rules

Select Edge so only edges Display With
of errors are displayed. — - [ Shape M Edge

0O Source Layer
 Current Err Blink

Hezt/Prev With

H At [l Explain
Fit
Select In Window to view ;ﬂ":au?%
error explanations in a D

separate window. Explain

& InWindow < In CIW
[ with Coordinates

The graphical user interface window is automatically updated when you select display
options. You might want to leave this form up so you can quickly change how error flags
are displayed. To close the form, click OK.

You just specified how you want errors to be displayed. Next you'll display the errors.

Displaying DRC Errors

A Dracula run often generates several DRC error files. To minimize the number of error flags
in the graphical user interface window, you might want to display only a few errors at one time.
For this chapter, you’ll zoom in on each contact-to-via error.

Selecting Error Files

1. In the Rules Layer Window, click left on CNTVIA06.DAT.
This makes the CNTVIAO6.DAT error your current error file.
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2. In the View DRC Error window, select Fit Current Error.

View DRC Error

Commands Help

| CNTVIA06.DAT |

Viewing UnFixed: 1 of 85 To view the

| Prev | Fit Current Error || <«———— CNTVIAO6.DAT error,
select Fit Current Error.

[ Hext || Hext Rule

The first contact-to-via error appears in the graphical user interface window.

Tools Desigh Window DRC LVS Short LPE Create Edit Verify /
&
6L

mouse L: mouseSingleSelectPt M: mousePopUp () F: xmcamCamerzRas ()

A window explaining the error appears in the upper right corner of your screen. You can ignore
this window for now.
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1. To display the layout layers associated with this error, from the Display With field on the
DRC Options form, select Source Layer.

Select Source Layer. ——p» M Source Layer

DRC Options
| 0K "Cancell |Help|
Error Visihility

<> Current Error Only

<> All in Active Rule

4 Allin Visible Rules
Display With

[ Shape [l Edge

O current Err Blink
Hext/Prev With

H ft W Explain
Fit

4 Zoom <> Pan
Zoom Ratio [z o |
I

Explain
& In Window > In CIW

O with Coordinates

The graphical user interface window is automatically updated to show the source layers
for the CNTVIAO6.DAT error. In this case, the layers that are CONTACT and VIA, the
layers that are the source of the error.

W 2051

W 189 7

fEY Sploct- 0 Fi bl Fi L%

Dist-

Tools Desigh Window DRC LVS Short LPE

fmouse Lo mouseSingleSelectPt

M: mousePopUpi)

F: xcamCameraRas ()

September 2023
© 2023

26

Product Version 1C23.1
All Rights Reserved.



Dracula Graphical User Interface Tutorial
Displaying DRC Errors in a Flat Design

You've just displayed the Dracula layers for an error flag. Next you’ll examine and verify the
cause of these contact-to-via spacing error flags.

Verifying DRC Rules

Now that you’ve seen the contact-to-via spacing error, you're ready to determine the cause of
the problem.

Displaying DRC Rules
1. In the View DRC Error window, click left on Explain.

2. Click left on one of the DRC flags in the graphical user interface window.

X 20541 ¥: 189.7 (F) Select: 0 dx: dy: Dist: [

Tools Design Window DRC LVS Short LPE <
Toseethe cause of — '.‘
the error, click on E[\
one of the error q
flags. -

& -

EE

i

mouse L: mouseSingleSelectPt M: mousePopUpi) F: xcamCameraRas ()
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The error window at the top of the screen explains the cause of the error.

You see thatthis erroris /tmp/iqDir/a003230/igPrb.Info
caused by contact-to- Hile Help ‘ 4
via spacmg of less than CNTVIADG. DAT (yellow) 1./85
0.6 microns. Rule : EXT CONTS VIA LT .6

1 |2

3. To close the text file, from the File menu, select Close Window.

To verify that the error explanation reflects the problem in the design, you’ll measure the
space between the contact and via Dracula layers.

4. Click left on the ruler at the bottom of the icon menu on the left of the graphical user
interface window.

Note: The locations of the commands in your icon menu might be different. To see the
command name associated with an icon, move the cursor over the icon.
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5. Use the ruler to measure the space between the shapes.

X 205.2 ¥: 189.5 (F) Select: 0 dx: dy: Dist: Cmd: s

Tools Design Window DRC LVS Short LPE Create Edit Verify Connectivity

1. Click left to

&
(5
place the first R
@%

point of the ruler ~

here.
2. Click left to —
place the second a4 .

point of the ruler i
here. y
I
.30
verify that the
contact-to-via

spacing is less ~
than .6 microns.

.

You use the ruler to

To start the ruler, ;
click left here. —p»

mouse L: mouseSingleSelectPt M: mousePopUpi) R: iqDRCDisplayiptionsi)

>

You see that this spacing is less than the required 0.6 microns.
1. To remove the ruler, go to the Misc menu and select Clear Rulers.

Now that you know how to display and verify errors, you need a way to keep track of
which errors you’'ve seen. Next you’ll display the error status report, which helps you
automatically keep track of which errors you’ve seen.

Keeping Track of Errors You’ve Seen

To keep track of all the errors that resulted from your Dracula DRC run, you use the error
status report. This report is a text file that provides information about these errors.
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Displaying the Error Status Report

1. To display the error status report, from the View DRC Error window, select Commands —
Error Status.

The DRC Error Query Status form appears.

DRC Error Query Status

OK ||Cancel Help

I Save Current Status | |Hestnre Saved Status

| Show Current Status |

Note: You can use this form to save your place in the error file so you can start with the
same error when you begin the next session.

2. To display the error status report, click left on Show Current Status.
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The status text file appears.

JigDrcStatus_tmp

File Help
Current Type = CNTVIAODE. . DAT E
Total errors = 257
¥iewed errors = 1
Fixed errors = 0
——————————————————— FLAT DRG Error Wiewing Summary ------------—
Error File /¥ Total Wiewed TFixed Design

Name Errs Errs Errs Rule
CNT¥IAQG. DAT 5V a5 1 0 EXT CONTS ¥I4 LT .6
MTIMT10& . DAT 5V 35 1] 0 EXT METAL1 LT .6
MTZMTZ06. DAT 5V 133 1} 0 EXT METaZLZ LT .&
MT2WDHOE . DAT 5V 2 1] 0 WIDTH MET&LZ LT .6
POLYIAQS. DAT 5V 1 1} 0 EXT POLY ¥I& LT .3
VIAWDHOE. DAT 5V 1 1] 0 WIDTH ¥IA LT .6
——————————————————— DORC ERROR DISPLAY OPTIONS ----------—--——-—-—-
Error-visibility :

all-selected-Files

Display-Error-Edges @ Yes

Display-Error-Shapes : Mo

One-Path-[0T] -0ption
—————————————————— DRC ERROR FILES WITHOUT ERRORS ----------------
Error File Design

Wame Fule
CHTCHTOE . DAT EXT CONTS CONTS LT .6
CNTPOLO3. DAT ENC CONTS POLY LT .3
CONTGTOE . DAT EXT CONTS GATE LT .6
CONTWDOE. DAT WIDTH CONTS LT .&
DIFCHNTOE. DAT ENC DIF CONT LT .6
DIFDIFO0E. DAT EXT DIF LT 0.6 —
DIFWCTOE. DAT ENC DIF WGONT LT .6
DIFVDHOE. DAT WIDTH DIF LT 0.6
GTOPOLOY. DAT ENC[T] GATE DIF LT 0.001 & ENC[TP] GATE POLY LT .9
MET1WD0E . DAT WIDTH METAL1 LT .E&
MT1CHNTOE . DAT ENC CONT METRL1 LT .6
MT2VIAlE. DAT ENC ¥IA METALZ LT .6
NSDEMPO3. DAT EXT WSRCIEN PIMPL LT .3

[V

3. To close this text file, from the File menu, select Close Window.

Quitting the Tutorial

At this point, you might want to continue working with the graphical user interface. If you'd like
to continue, you can leave the windows you used for the tutorial on the screen or you can
close them. If you want to close the windows, go to the “Closing Windows” section.

When you are ready to quit the Cadence software, go to “Quitting Cadence Software” on
page 33.
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In this section, you’ll learn about
m Closing windows

m Quitting Cadence software

Closing Windows

If you want to continue working with the graphical user interface, but would like to close some
of the windows, follow these steps.

1. To close the graphical user interface window, from the Window menu, select Close.

2. Toclose atext window, such as the error status report window, from the File menu, select
Close Window.
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Quitting Cadence Software

To quit the Cadence software, follow these steps.
1. From the File menu in the CIW, select Exit.

A dialog box appears asking if you want to exit.

Exit layoutPlus?

OK to exit layoutPlus?

|Yes| | No | |Help|

2. Click left on Yes.

The graphical user interface closes all the windows and returns you to the system
prompt.

Summary

In this chapter, you learned how to use the graphical user interface to identify and display
DRC errors in a flat design. Specifically, you learned to

m Start the DRC command from the graphical user interface’s menu
B Choose which errors to view
m Set how you want error flags to appear in the the graphical user interface window
m Display DRC errors
0 Display the layers associated with the error flags
a Verify the cause of DRC errors
B Use the error status report to keep track of which errors you’ve seen

m Quit the Cadence software
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3

Displaying DRC Errors in a Hierarchical
Design

This chapter deals with Design Rule Checking (DRC) errors in the Dracula® graphical user
interface and covers the following topics:

m  “About Hierarchical DRC” on page 35

“Starting DRC from the Graphical User Interface” on page 36

“Selecting Hierarchical DRC Error Files” on page 37
“Defining How To Display Hierarchical DRC Errors” on page 39
“Selecting Hcells with Errors” on page 40

“Displaying Hcell Errors” on page 42
“Verifying DRC Rules” on page 43

“Keeping Track of Errors You’ve Seen” on page 45

“Displaying Hcell Masters” on page 47
“Quitting the Tutorial” on page 48
“‘Summary” on page 48

About Hierarchical DRC

When you run hierarchical DRC, Dracula creates error files for each of the design rule checks
as for flat checking, but it reports them cell-by-cell for cell-based errors rather than flattening
them. The cells are called Hcells, and error viewing needs to deal directly with this extra
structure.

In this chapter, you'll learn how to use the Dracula graphical user interface to display
hierarchical Dracula data. You'll use the graphical user interface commands to automatically
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locate and examine the error flags in these files, while the graphical user interface keeps track
of which errors you've seen. You'll also learn how to work with Hcells.

The procedures in this tutorial use Dracula output error files, not the original layout data.
Because Dracula output data is in a different format, data you’ll see in this tutorial won’t look
like your original layout data.

Starting DRC from the Graphical User Interface

Before you start this section, you need to create and open an empty cell, which is explained
in the first chapter of this tutorial. If you have not yet started the graphical user interface

software yet, read Chapter 1, “Getting Started.”

After you open the empty cell, the graphical user interface window appears. The graphical
user interface window and the Layer Selection Window (LSW) are the only two windows open.
You can ignore the LSW for now.

Now you'll tell the software where to find your Dracula error files.

1. To display the DRC commands, click left on the DRC menu.

Window LVS Short LPE Create Edit Verify

Setup...
These commands are disabled. | Select Error Files...
To make these commands Display Options
accessible, you need to run the
Setupandthe Select Error Text File Handling D>
Files commands. Hierarchical Cell...

Get Reference Window
Get Dracula Layer Window
Get DRC Error Window
Get Rules Layer Window

2. From the DRC menu, select Setup.
The DRC Setup form appears.

3. Totell graphical user interface where to find your Dracula DRC files, in the Dracula Data
Path field, type drchier.
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If you did not start the software in the directory where the Dracula DRC files are located,
you must type the complete path to the files.

DRC Setup

| 0K || Cancel "Defaults" Apply |

Dracula Data Path /(l drchier |

Type drchier here-

Restore Ervor Query Status [J

Select Rules @ Al $» Specify

4. Click left on OK.
Now the graphical user interface knows where to find your Dracula DRC error files.

The following windows appear. These windows are described in the section of the previous
chapter.

m Dracula Layer Window

m View DRC Error window
m Reference Window
[

Rules Layer Window
You'll use these windows later in this tutorial.

Next you’ll select the error files you want to display.

Selecting Hierarchical DRC Error Files

A Dracula run often generates several hierarchical DRC error files. To minimize the number
of error flags in the graphical user interface window, you probably want to display only a few
of the error files at once.

Next you'll learn how to tell the graphical user interface which files to display. For this section,
you’ll need to select the files with metal2-to-metal2 errors.

1. From the DRC menu, select Select Error Files.
The Select DRC Error Files form opens.

2. On the Select DRC Error Files form, select Show Rule/Comment.
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3. Keep selected only the MT2MT206.DAT and MT2MT206.ENC error files.

Select DRC Error Files

Leave only the
metal2-to-metal2

error files —I:

selected.

| 0K " cancel "Defaults" Apply |

| Generate Comment File |

H Show Rule/Comment

[ Hone || an | Pick By Pattemll

O CHTVIADE.ENC : EXT CONTS VIA LT 6
O MTIMTI06.ENC : EXT METAL1 LT .6
e Il MTZMT206.DAT : EXT METALZ LT .6

3 Bl MTZMTZ06.ENC
O MT2WDHOG.ENC : WIDTH METALZ LT .6
O POLVIAD3.ENC : EXT POLY VIA LT .3

O VIAWDHOE.DAT : WIDTH VIA LT .6

Bl

Note: The .ENC error files are Hcell and composite-to-Hcell errors. The .DAT error files

are composite errors.

Click left on OK.

The Rules Layer Window contains only the error files you chose. The graphical user
interface window shows the contact-to-via errors and metali-to-metal1 errors.

X -22.3 Y

d:

22.9 (F) Select: 0

dy': Dist:

Tools Design Window DRC LVS Short LPE Create Edit Verify Connectivity Options Route

Help

Jmouse Lo

=
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Now that the graphical user interface knows which error files you want to examine, you’re
ready to display the error flags.

Defining How To Display Hierarchical DRC Errors

To help you distinguish different types of errors, you set the way you want error flags to appear
in the graphical user interface window. For this chapter, you’ll choose how you want the error
flags to appear. You can leave the default settings if you want.

1. Tochange how the error flags are displayed, from the DRC menu, select Display Options.

The DRC Options form appears.

DRC Options
| 0K "Cancell |He|p
Error Visibility

<> Current Error Only
£> All in Active Rule
& All in Visible Rules
Display With
Il Shape [ Edge
[ Source Layer
O current Err Blink
NextfPrev With
H Fit [l Explain
Fit
& Zoom & Pan
Zoom Ratio E‘
I

Explain
4 In Window > In CIW
[ with Coordinates

The window is updated automatically when you select different options.

2. Select All in Active Rule.

The graphical user interface window is updated to show the MT2MT206.DAT errors only
because this is the active rule in the Rules Layer Window.

3. Select All in Visible Rules.

The graphical user interface window is updated again to show all the MT2MT206.DAT
and MT2MT206.ENC errors because these are all visible rules in the Rules Layer
Window.
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You've now defined how the MT2MT206.DAT and MT2MT206.ENC error flags appear.
Next you’ll select an Hcell with errors.

Selecting Hcells with Errors

Before you can see the hierarchical DRC errors in the CNTVIA06.ENC file, you need to select
the Hcell in which the errors occur.

1. From the DRC menu, use Select Error Files to add the CNTVIA06.ENC error file to the
Rules Layer Window.

2. In the Rules Layer Window, click on CNTVIA06.ENC.

3. From the DRC menu, select Hierarchical Cell.

Window LVS Short LPE Create Edit Verifyz

Setup...

Select Error Files...
Display Options...

Text File Handling >

Hierarchical Cell...
Get Reference Window

Get Dracula Layer Window
Get DRC ERror Window
Get Rules layer Window

The Handle Hcells form appears. For this tutorial, you'll select the A01271_B Hcell.

4. Fill out the Handle Hcells form as shown.
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The graphical user interface window is updated automatically when you select these

options.
Click OK to dismiss To turn off the display of all
the form. instances except placement
373, click on

None Visible.

/

L I-’émdle Hcells —— Current Cell = artchipHier b
| oK " cancel "Defa)lnts" Apply |
@Al cells GErr Cell’

| A visible | | Hone visible | [Set cell unvisibles | |
cor s
Target CeIII inv2_hier I| Cursor Pick_| Switch to :

visible Jlf Placements |1:4 | Errnrsll] | Target Cell
Show Placement Box 4 None <> All Cells <) Visible Cells [Frev—eel

To specify a specific 1|P'a°9me"t[373 | O visible [ cursor Fick | [Fit current]

Hcell instance, type 9

in a placement
number like 373.

g
=
!

To fit the placement To display the bounding boxes
containing the current of the AOI21_B Hcell, click

error in the Dracula on Visible Cells.
graphical user interface

window, click Fit
Current.
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The graphical user interface window is updated to show placement 373 of the AOI21_B
Hcell only.

X: Z206.6 ¥: 173.0 (F) Select: 0 X oy Dist: Cmd: Fa

Tools Design Window DRC LVS Short LPE Create Edit Verify Connectivity

M: mousePopUp () F: xcamCameraRas ()

mouse L: mouseSingleSelectPt

=

Next you’ll display the error flags in the Hcell you selected.

Displaying Hcell Errors

You can now display the contact-to-via error flags in the AOI21_B Hcell. You'll zoom in to the
errors in that Hcell.

1. From the View DRC Error window, click left on Next.

View DRC Error

Commands Help

_ CNTVIA06.ENC

Viewing UnFixed: 0 of 2

Prev |[Fit current Error |

Click Next. Next ][ NextRule |
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The graphical user interface window zooms to the first error in the current Hcell.

The View DRC Error window is updated to show that you are viewing the first of four
unfixed errors.

View DRC Error

Commands Help

_ CNTVIA0G.ENC |

You are viewing the first

of four unfixed

CNTVIA06.ENC Viewing UnleJd: 1o0f4
errors. | Prev | |Fit Curfent Error |

| Hext || Hext]Rule |

A window explaining the error opens at the top of your screen. You'll use it later in this
tutorial.

2. Todisplay the Dracula layers associated with the Hcell error flags, from the DRC Options
form, select Source Layer.

The graphical user interface window is updated automatically to show the source layers
for the first error.

Notice that the DLW highlights source layers displayed in the graphical user interface
window.

Verifying DRC Rules

Now that the error flags are displayed, you can identify the rule that caused these DRC flags.

The text window at the top of your screen gives an explanation of the DRC error you selected
in the AOI21_B Hcell.

tmp/iqDir/a014381/iqPrb.Info
You see this error is File Heip | 6
contact-to-via
. CNIVIAOG. ENC, Env error 1/4 (current. green)
spacing of less than 0.6 Fule  : EXT GONTS VIA LT .6
. Cell : A0I21 B, Placement : 373
microns. —B
IE=|
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To verify that the error explanation reflects the problem in the design, you’ll measure the
space between the contact and via Dracula layers.

1. Click left on the ruler at the bottom of the icon menu on the left of the graphical user
interface window.

Tools Design Window

IRNELEIEREED

BB

=

To start the ruler,
click here.

NEl

.
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2. Measure the distance between the edges of the shapes on each layer as shown in the
graphic below.

[Tools Design Window DRC LVS Short LPE Create Edit Verify Connectivity Options Route Help

1. Click left to
place the first
point of the
ruler here. g,

2. Click left to
place the
second point 0.30
of the ruler
here.

You see that this spacing is less than the required 0.6 microns.
3. To remove the ruler, select Window > Clear All Rulers.
4. From the View DRC Error window, select Next.

The graphical user interface window zooms in to the next error in the current Hcell. Notice
that the View DRC Error form shows that you are now viewing the second of four unfixed
CNTVIAO06.ENC errors.

Next you’ll learn how to keep track of the errors you've seen.

Keeping Track of Errors You’ve Seen

To keep track of all the errors that resulted from your hierarchical DRC run, you use the error
status report. This report is a text file that provides information about all the errors that
resulted from your hierarchical DRC run.

1. To display the error status report, from the View DRC Error window, select Commands
— Error Status.
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The DRC Error Query Status form appears.

DRC Error Query Status

Ok ||Cancel

Help

| Save Current Status | |Hesture Saved Status

[ Show Current Status |

H Aat Errors

M Hierachical Errors

O Only Current Cell [J Only Current Placement

Note: You can also use this form to save your place in the error file so you can start with the
same error when you begin the next session.

2. To display the status report, click left on Show Current Status.

The status text window appears.

JigDrc.Status_tmp

File Help
Current Type = CHNIVIAOG. ENC -é-
Total errors = 338
Wiewed errors = 2 L]
Fixed errors = 0
——————————————————— FLAT DRC Error Wiewlng Summary ------------
Error File 5/¥ Total Viewed Fixed Design

Hame Errs Errs Errs Fule
MTEZMT206. DAT 3 1] 0 EXT METALZ LT .6
VIAWDHOE. DAT 1 1] 0 WIDTH ¥IA LT .6
——————————————————— HORC Error Viewing SUmmary ------------------
Error File &/ Total Viewed Fixed Total Viewed Fixed Design
+.ENC C_Err C_Err C_Err E_Err E_ Err E_Err FRule
CHNTVIAOA 5V 1] 1] 1] 170 2 0 EXT CONTS ¥IA LT .6
MTIMT106 SV 0 0 0 70 0 0 EXT METAL1 LT .6
MTZMTZ06 1 0 0 a7 0 0 EXT METALZ LT .6
MTEZWDHOG 1] 1] 1] 4 1] 0 WIDTH METALZ LT .6
POLVIAO3 1] 1] 1] 2 1] 0 EXT POLY ¥I& LT .3
: IPAD 1 (cell errors displayed in placement 1)
Error File Total Viewed Fixed Total Viewed Fixed
+.ENC C_Err C_Err C_Err E _Err E_Err E_Err
MTZMTZ06 1 0 0 T 0 0
:: Placement 1
Error File Total Viewed Fixed
+.ENC E Err E Exrr E_Err
MTZMTZ06 1 0 0

: Placement 2
Error File Total Viewed Fixed
+.ENC E Err E Exrr E_Err
MTZMTZ06 3 0 0

:: Placement 3
Error File Total Viewed Fixed

V]
il £
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Now that you have seen the error status report containing information about all errors
resulting from your hierarchical DRC run, you can close this text window.

1. To close the error status report, from the File menu, select Close Window.

Displaying Hcell Masters

When you display Hcells, the graphical user interface window can get cluttered, which makes
it hard to see individual Hcells. To reduce the amount of data in the graphical user interface
window, you can display the Hcell masters only. When there is less data in the graphical user
interface window, you can locate and evaluate errors faster.

1. From the DRC menu, select Hierarchical Cell.
2. From the Handle Hcells form, click the Target Cell button as shown below.

The Handle Hcells form has all options you specified earlier in this chapter.

e Handle Hcells —— Current Cell = artchipHier L

oK Cancel ||Defaults|| Apply Help

@Al Cells O Err Cells

all visible | | Hone visible | [set cenl unvisible |
cor s
Target Cell | inv2_hier |[ cursor Pick | Switch to :
Pt e e — s - T}~ Cics Targe
Cell.
Show Placement Box 4 None > All Cells > Visible Cells | Prev Cell |
Placement. O visible | Cursor Pick | |F|t Currentl Top Cell
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The graphical user interface window is redrawn to show the via and contact Dracula
layers in the context of the INV cell rather than the whole chip.

*: -6.2 ¥: -0.9 (F) Select: 0 X dy": Dist: Q 2
Tools Design Window DRC LVS Short LPE Create Edit Verify Connectivity Options Route

mouse L: mouseSingleSelectPt M: mousePopUp () F: mcamCameraBRas ()

s>

Quitting the Tutorial

If you'd like to continue, you can leave the windows you used for the tutorial on the screen, or
you can close them. To close the windows, go to the “Closing Windows” section.

When you are ready to quit the Cadence software, go to the “Quitting Cadence Software”
section.

Summary

In this chapter, you learned how to use graphical user interface to identify and display DRC
errors in a hierarchical design. Specifically, you learned to

m Start DRC from the graphical user interface
B Select hierarchical DRC error files

m Define how to display hierarchical DRC errors
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Select Hcells with errors

Display Hcell errors

Verify DRC rules

Keep track of errors you’'ve seen

Display Hcell masters

Quit the tutorial
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Analyzing LVS Errors

This chapter deals with Layout Versus Schematic (LVS) in the Dracula® graphical user
interface product. This chapter covers the following topics:

m AboutLVS

Starting the Dracula Graphical User Interface’s LVS

Interpreting the Discrepancy Report

Checking Netlist Connectivity
Displaying and Highlighting LVS Errors
Quitting the Tutorial

Summary

About LVS

Layout Versus Schematic (LVS) analysis is often the most time-consuming phase of the
design verification process. The devices that cause errors in the layout can be difficult to
locate if you have to manually zoom in and out to check each device listed in the LVS
discrepancy report.

The graphical user interface’s LVS commands help you analyze and locate LVS errors faster.
You can display the schematic netlist in one window and the corresponding Dracula layout in
another window. You can also select data in one window, such as nets or devices in the netlist
window, and display corresponding information in another window.

This chapter introduces you to some of the ways you can use the graphical user interface to
display and identify Dracula LVS errors. The procedures help you find the short in the tutorial
data.

Note: There are many ways to identify LVS errors. Once you become familiar with the
graphical user interface, the approach you use for your own designs might be different.
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In this chapter, you’ll learn how to

m Start the Dracula graphical user interface
Interpret the discrepancy report

Check netlist connectivity

Display and highlight LVS errors

Quit the Cadence software

Starting the Dracula Graphical User Interface’s LVS

Create and open an empty cell before you start this section. Chapter 1, “About the Dracula
Graphical User Interface” explains how to create and open an empty cell.

/ Important

Before you start graphical user interface’s LVS command, you also need to edit the
firstline of the CELLTABLE.HTVfile in your /tutorial/dracrun directory to specify your
complete directory path. You need to edit this file to display the netlist window.

/ Important

To edit the CELLTABLE.HTV file, follow these steps.
1. In your dracrun directory, use a text editor to open the CELLTABLE.HTV file.

2. Replace the path in the first line of the file with your full tutorial directory path:

<your working directory path>/tutorial/dracrun/

Note: Don’t forget to add the final “/” character.

3. Save and exit the CELLTABLE.HTV file.

Accessing Dracula Error Files

Now you’ll start the graphical user interface and tell the software where to find your
Dracula error files. If you haven’t started graphical user interface yet, read Chapter 1, “About

the Dracula Graphical User Interface.”
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1. To display the LVS commands, click left on the LVS menu.

Window

DRC LPE Create

Edit

Verify  Connectivity

These commands are in a
lighter color to show that
you can’t select them yet.

Setup...

View LVS...
Open Netlist Window...
Show Network Hierarchy...

To make these commands
accessible, youneedtorun
the Setup command.

Show Discrepancy Report...
Node File...

Text File Handling
Hierarchical Cell...

Get Reference Window

Get Dracula Layer Window

2. Select Setup from the LVS menu.

The LVS Setup form appears.

3. Totell the graphical user interface where to find your Dracula LVS files, type dracrun for

the Dracula Data Path.

If you did not start the software in the directory where the Dracula LVS files are located,
you must give the complete path to the files.

LVS Setup
0K Cancel ||Defaults|| Apply Help
Type dracrun Dracula Data Path [eracrun |
here.
Metlist Cross Display [ |

CDL Run Directory

Schematic Cross Display [

[

4. Click left on OK.

Note: The form takes a few seconds to disappear.

The View LVS form appears.

Now the graphical user interface knows where to find your Dracula LVS error files. Next you'll
open the discrepancy report that lists LVS errors.
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Interpreting the Discrepancy Report

When you run Dracula LVS, the software creates a discrepancy report that lists
inconsistencies between the layout and schematic data. You use the information in the
discrepancy window to determine which data you want to display in the netlist and graphical
user interface windows. See the Dracula Reference Manual for a description of the
discrepancy report format.

You can use the graphical user interface to find and display the devices listed in the
discrepancy report. Next you’ll use graphical user interface to automatically display specific
devices to help you locate the error in the sample Dracula layout.

Displaying the Discrepancy Report
1. From the LVS menu, select Show Discrepancy Report.

The Show LVS Discrepancy Report form appears.

Show LYS Discrepancy Report

0K Cancel ||Defaulls|| Apply Help

Discrepancy Report File Hame Idracrun!zlvs. lvg I

2. Click left on OK.

/ Important

When you are working on your own designs, the first thing you need to do is check
the REDUCE SUMMARY REPORT section of the LVS report. If LVS reduces
devices on the schematic and layout differently, you need to examine the
connections to the devices and resolve the differences. If you do not resolve the
differences, LVS cannot match the networks.

/ Important

For example, the following figure shows resistors that do not reduce identically. LVS
reduces the schematic resistors in series to one resistor. However, because the
layout resistors are connected to another node on the center net, LVS does not
reduce them.
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The discrepancy report appears in a new window.

File Help 4
L b R R e e e e R e e R e e R .E
* /N DRACULA ( REV. 4.3 i SUN-4 /GENDATE : 18-MAYT-95/12 )

#+% [ Copyright 1995, Cadence ) #+* |
* EXEC TIME =14:19:33 DATE =27-JUL-95

L b R R e e e e R e e R e e R

INDISE. PRIMARY CELL : rpul

tkkktbrrrtt [PSNET SUMMARY EBEPORT ++#+x+++stx

WEFFECT VALUE= 0.0000000

#*+++++ FEOUCE (LAYOUT) SUMMARY REPORT *#+++++

#4444+ STATISTICS BEFORE REDUCE ++++

MOS BIT RES DIODE CaP N BOX CELL LoD
12790 I I I I I I I I
OPTION TO SMASH PARALLEL DEVICES IS -- ON
OPTION TO CONSTRUCT MOS PARALLEL/SERIES STRUCTURES IS -- 0N
OPTION TO SMASH PSEUDO PARALLEL DEVICES IS -- OFF
OPTION TO FOEM CMOS GATES IS -- ON

#4+++++ STATISTICS AFTER REDUCE ++++

MOS BIT RES INV  DIODE CaP SOWI POWI SUPI
1752 I I 1868 I I I I I
FUFI SOW FOW SUP FUP AND OR ADI HAND

I I I I I 461 237 260 257

HOR 0aT N BOX CELL LoD SMID PMID MOSCAP

340 193 I I I I I I I

3. Check the REDUCE statistics in the report.

The layout had 12790 MOS devices. REDUCE combined them into logic gates, leaving
1752 MOS devices uncombined.

The schematic had 11378 MOS devices. REDUCE combined them to make the same
logic gates it found in the layout and left the same number of uncombined MOS devices.

4. Scroll down to the LVS DEVICE MATCH SUMMARY.

You can see in the next figure that the layout and schematic each have one unmatched
device. You use the discrepancies that follow to find out which devices are not matched.
You use the highlight and cross-probing capability of the graphical user interface to find
the unmatched devices in the layout and schematic.
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You can use File — Search in the discrepancy report window to search for any text string
in the discrepancy report.

Search
oK Cancel ||Defaults|| Apply Help
Search for Ilvs dewvice match summary I
When Found 4 select > deselect <> scroll to next match
Match Options W vshole word [J exact case
Wrap Around n dracrun/lvsprt.lvs
Scan the Whole Ale [ File Help 4
+* WARNING *+* UN-LABELED EIG SCH NODE = 306 CONM = 216 E
+* WARNING *+* UN-LABELED EIG LAY HNODE = G5 CONN = 216
HNUMEER 0OF ¥ALID COREESPONDENCE NODE PAIRS = 33 -
1 EE R R R E e R R R R
EX Xk E kot VS DEVIDE I.mTE:H Sm.ﬂ.ﬂf;‘i +EEt Lt
EE R R R E e R R R R
NUMEEER 0OF UN-MATCHED SCHEMATICS DEVICES = 1
NUMEEER 0OF UN-MATCHED LAYOUT DEVICES = 1
HNUMEEE OF MATCHED SCHEMATICS DEVICES = E3eT
HNUMEEE OF MATCHED LAYOUT DEVICES = E3eT
1 EE R R R E e R R R R
FrEdeAr+4s+ NISCREPANCY POINTS LISTING @ Ax+++sddss
EE R R R E e R R R R
[V]
b=l |
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5. Scroll the discrepancy report until you see DISCREPANCY 1 at the top of the window.

Discrepancy 1 reports
a matched node with
extra layout devices.

Discrepancy 2 reports
a matched node with
an extra schematic
device.

Discrepancies 3 and 4
are matched nodes
with unmatched
devices.

File

Help

EE R T RS LR

--- NODE netf£439
-—-WITH EXTR& LAY DEVICES------—-

OGCUREEMCE NAME XIBG-netl3
DEV11390 INV

HIBE-netld, netf430
OCCURRENCE NAME XIBG6-netd

DE¥11392 MNaND

XIBE-netd, dataout<tsr, netbd3d
OCCURRENCE NAME XIBGS-netls

DEV11395 INV

HIBE-netld, netf430
OCCURREMCE NAME XIBS-nethd

DE¥11397 MNaND

HIBE-netd, dataoutcds, netbd3d
OCCURRENCE NAME XISd-netls

DEV11400 INV

HI84-netld, netf430

FhEdErrrrrrErLrE L L L+ ITSCREPANCY

1 E o R

DISCEEPANCY POINTS LISTING

E o R

R R TR ]

1 e ]

LE¥14370 INV
®=135.90 ¥=E520. 71
EIBR-netld, netfd30

DEW14233 HNaND
®=137.10 ¥=E512.91
EIBE-netd, neted3d, dataout<b:

LDE¥15799 INV
®=135.90 ¥=860.91
EIBE-netld, netf4d30

DEW1EQ13 NaND
®=137.10 ¥=865. 71
EIBE-netd, dataout<d:, netb43d

LEV1Z828 1INV
H=246. 66 ¥=138. 39
EI84d-netld, netfd30

To scroll the discrepancy report window,
click left here and hold.

Discrepancy 1 is a matched node, net6439, with extra layout devices. The extra layout
device is listed at the end of the discrepancy:

FHrxxkx UN-MATCHED ****x* ?DEV15181
X=1079.40 Y=706.50
X rp-X r2-w000062,

X rp-X r2-w000304,

NAND

net6439

Discrepancy 2 is a matched node, dataout<3>, with extra schematic devices. The extra
schematic device is listed toward the end of the discrepancy:

?DEV13735 NAND ¥ FxFxxx UN-MATCHED ****xx*
X rp-X r2-w000062, dataout<3>,
X rp-X r2-w000304
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The unmatched devices are noted with ? preceding their names. The name of the
unmatched layout device is the internal name given by Dracula.

Discrepancies 3 and 4 are nodes, X_rp-X_r2-w000304 and X _rp-X_r2-w000062, with
unmatched devices, both layout and schematic.

These discrepancies indicate that nodes net6439 and dataout<3> might be connected

incorrectly.

6. To make room on the screen for the other windows, iconify the discrepancy report

window.

Now that you’ve used the discrepancy report to identify the devices that aren’t matched
correctly, you’ll use the graphical user interface to locate the unmatched devices by
highlighting the nets and devices in the layout and in the netlist.

Checking Netlist Connectivity

The netlist window lists the schematic netlist. This window makes it easier for you to compare
the netlist connectivity to the Dracula layout data so you can identify inconsistencies.

You identified dataout<3> as a net with an extra schematic device and net6439 as a net with
an extra layout device. Now you’ll display these nets in the netlist window and in the layout
window to see where they appear.

Opening the Netlist Window

1. From the LVS menu, select Open Netlist Window.

The Open Netlist Window form appears.

rpul is the top-

[r %] Open Netlist Window

| oK || Cancel "Defaults" Apply |

H Edit Cell Path

Input Cell Name _yf TOUL

level cell name.

2. Click left on OK.

September 2023
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The netlist window appears. If the netlist window doesn’t appear, see “Starting the
Dracula Graphical User Interface’s LVS” on page 52 for details about what you need to
do.

3. To minimize how much the windows overlap, resize the layout and netlist windows and
place them side by side.

4. In the graphical user interface window, from the icon menu select Fit Edit.

Note: The locations of the commands in your icon menu might be different. To identify a
command name in the icon menu, move the cursor over an icon.

L 'EI Virtuoso® Layout Editing: artLib artchip layout L
X -14.00 ¥: 224.00 (F) Select: 0 dX: d¥: Dist: Cinid: 3
Tools Design Window DRC LVS Short LPE Create Edit Verify Connectivity Options Route Help

— | ARTITT

GADERCE DEEISH SYSTEHAES HIG

mouse L: mouseSingleSelectPt M: mousePoplp( ) R: igHandleHCell()

y & ”

Click left on the Fit Editicon.

Now you are ready to show the nets.

Displaying and Highlighting LVS Errors
The discrepancy report lists discrepancies between schematic and layout devices. Based on

this information, you’ll highlight the discrepancies in both the graphical user interface and
netlist windows to help you identify the error.

Displaying Nets and Devices in the Dracula Graphical User Interface and
Netlist Windows

Now you’ll highlight nets and devices in the graphical user interface and netlist windows.
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1. In the Error Hilite section of the View LVS form, in the Number field type 1.

When you looked at the discrepancy report, you saw that discrepancy 1 listed net6439
as a node with an extra layout device. Extra layout devices often indicate a misconnection
in the layout, so you want to display this node in the graphical user interface window.

To display
discrepancy 1, the

\v/

Error Hilite

node with extra
layout devices,
type 1 here.

2. Click on Add.

September 2023
© 2023

Number] « |{1 ~4)

| Add |DEIEtE" Fit |

| Error Type... |

|Explain| |Clear .H.Ill | Erase |

| Fit Current Hilite |

O Current Hilite Blink
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The node with extra layout devices, net6439, appears in the graphical user interface
window. This node is also highlighted in the netlist window.

X: -303.2 w: 16.8 (F) Select: O o= oy Dist:

Tools Design Window DRC LVS Short LPE Create Edit Verify Connectivity Options

— -

2
= 1}

=) d

al
= B |

mouse L: mouseSingleSelectPt M: mousePopllp () F: zmcamCameraBas ()

rslire] 3 K

Because extra layout devices indicate a misconnection in the layout, you want to display
any extra layout devices in the graphical user interface window.

Highlighting Unmatched Devices in the Dracula Graphical User Interface
Window

In the discrepancy report, you saw the following discrepancies:
B A node with an extra layout device
B A node with an extra schematic device

B Unmatched devices

You've already highlighted the node with an extra layout device. Now you will highlight the
unmatched device for that node.

1. Select Net Hilite from the View LVS form.
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2. To highlight the unmatched devices on net6439, set the following options.:

4 Net Hilite <> Dev Hilite

To specify the net

name, type net6439 -
here. "W“ELE—‘V |
| Add ||Delete|| At | o .
To highlight devices,
To specify the & Net  Devices for Net ¢ select Devices for Net.
unmatched devices, $ A
select Unmatched. <> Matched

» > Unmatched

3. Click left on Add.

The display for net6439 changes color and the unmatched devices are highlighted in
white. The unmatched devices aren’t matched in the netlist, so they aren’t highlighted in
the netlist window.

Zooming In on the Unmatched Devices

To zoom in on the area around the unmatched devices in the graphical user interface window,
follow these steps.

1. To view the unmatched devices, do one of the following:

Q To zoom in around the unmatched devices, from the View LVS form, select Fit
Current Hilite.

O To get a larger view, use the Zoom Out icon.
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The graphical user interface window zooms in on the area you specified. The enlarged
image you see in this window makes it easier to see where the short occurs.

Unmatched devices

=: 1083.3 »: FZ29.8 (F) Select: O o= o™ e

Tools Desigh Window DRC LVS Short LPE Create Edit Verify Connectivity Options

mouse L:omouseSingleSelect M: moussePopldp () F: zmcamCameraBRas ()

=

Now you can cross-probe the dataout<3> net from the netlist window to display it in the
graphical user interface window.
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2. To select dataout<3>, double click left on it in the netlist window.

Dracula Interactive Netlist rpul 5

InQuery File Help

csubckt rpul A0 Al A2 A3 Ad AL A6 AT A8 A0 A0 a1l A12 Al13 ald alb | R
+Doutl DeoutZ Dout3d Doutd Doukh Douté DoutT Dout8 Doutd Doutld Dout
+Doutld Doutld DoutlS iom rd wr clock reset stall

* PININFO A0:0 ALl:0 AZ:0 A3:0 A4:0 AL:0 AG:0 AT:0 AF:0 A9:0 al0:0 i
* PININFO 213:0 Al14:0 A15:0 Dowt(:0 Dowutl:0 DowtZ:0 Dowtd: 0 Doutd:
* PININFO Dout6:0 Dowt7:0 DowtE:0 Dowut?:0 Dowtl0:0 Doutll:0 Dowtll
* PININFO Doutld:0 Doutl5:0 iom:0 rd:0 wr:0 clock:I reset:I stall::
HI8E datain<6: Douth dataout<&: neted3d IOPAD_1

HIAS datain<d: Doutd dataout<d: neted39 IOPAD_1

HI84 datain<Z: Dout? dataout<2: net6d30 IOPAD_1

HIB3 datain<l3» Doutld datzout<l3> netf439 IOPAD 1

HIBZ datain<0> Doutl datacut<0> netbd39 IOPAD_1

HIB1 datain<lly Doutll dataout<ll> netf433 IOPAD 1

HIBO datain<9> Doutd datacut<9> netbd39 I0OPAD_1
H KIT9 datain<¥: Dout? dataout<7> netfd3? IOPAD_1

Double-click on X178 datain<S> Douts_datzout<ts net6439 I0PAD 1

dataout<3>. 117 deteincd D net6439 I0PAD_1 s

HIT6 datain<l4d: Doutld dataout<ld: neted3d IOPAD_1

HITE datain<l: Doutl dataout<l: neted39 IOPAD_1

HIT4 datain<lZ: Doutl? dataout<l2: net6439 I0OPAD 1

HIT3 datain<l0: Doutll dataout<ll: netf439 I0OPAD_1

HIT2 datain<l5: DoutlS dataout<l5r netf439 IOPAD 1

HIT1l datain<8> Doutd datacut<8> netbd39 I0PAD_1

HI110 wr netf439 OPAD_1

¥I109 rd net6505 OBAD_1

HI108 iom neteS07 OPAD 1

HIT0 A0 address<0> OPAD_1

HIE® 4l address<l: OPAD_1

HIGE a2 address<Z: OPAD_1

HIeT a3 address<3: 0PAD_1

[ | 2]

3. To identify where dataout<3> appears in the netlist window, select
Dracula Interactive — Display Net.

The dataout<3> net is highlighted in a different color in all of the locations where it
appears in the netlist window. The layout net matched to dataout<3> is highlighted in the
graphical user interface window.

When you select a matched net in the netlist window, the graphical user interface window
displays the layout node it matches. When you select a matched net in the graphical user
interface window, the netlist window displays the schematic node it matches.

Identifying the Unmatched Devices

Now that you’ve highlighted the two nets with errors you’ll use other discrepancies to help
identify the problem. Typically, itis easier to analyze LVS discrepancies for nets that have only
a few devices.

1. Reopen the discrepancy report window.
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2. Scroll down in the discrepancy report window to Discrepancy 4, node X_rp-X_r2-
w000062 with un-matched devices.

This discrepancy shows the unmatched schematic device and the unmatched layout

device.
File Help | 10
*rdidhidibibrbrb bbb bt ed NTSCREPANCY A oFEEEEEEEEEEEE LRI LR LR LR LA E L E
--- NODE XE_rp-¥X r2-w000062
---WITH UN-MATCHED DEWICES-------
OCCURRENCE NAME H_rp-X_r2-wO00062
*DEV13735 NAND : #hx+d [TH-MATCHED +++*+
E_rp-¥X_r2-w000062, dataout<3:,
E_rp-¥ r2-wi00304
OCCURRENGE NAME H_rp-X_r2-wO00059
DE¥13756 O0AI . DEW15423 0AI
. E=1050.60 T=759.60
E_rp-¥X r2-w000059, X rp-X r2-w000062, X rp-¥ r2-w000059, X rp-X rZ-w000062Z,
E_rp-¥_r2-w000059 £ rp-¥ r2-w000059
#hx+d [TH-MATCHED +++*+ . YDEW15181 HNAND =
¥=1079.40 T=706.50
X rp-¥ r2-w000062, X rp-¥X rZ-w000304,
V]
I 1|

You can use the hierarchy information in the report to navigate through the netlist.
Hierarchical names are listed as follows:

hyphens used as delimiters

X_rp-X_r2-w00i062

T

subcircuit net
subcircuit instance

3. Iconify the discrepancy report window.
4. Double-click left on X_rp in the netlist window.
X_rp is the top-level instance. The dataout<3> and net6439 nets are inputs to X_rp.

5. To descend one level in the netlist hierarchy, select
Show Subcircuit from the graphical user interface menu in the netlist window.

The netlist window displays the next lowest level. The subcircuit nets connected to
dataout<3> and net6439 are highlighted in the same colors as in the parent.

6. In the netlist window scroll down to X_r2.

September 2023 65 Product Version 1C23.1
© 2023 All Rights Reserved.



Dracula Graphical User Interface Tutorial
Analyzing LVS Errors

X_r2 is highlighted in the same color as the dataout<3> net, which is one of its inputs.
7. Double click left on X_r2 in the netlist window.
8. From the graphical user interface menu in the netlist window, select Show Subcircuit.

The NAND2_B device X_mod000623 is connected to nets w000062 and regin<3>. The
regin<3> node is highlighted in the same color as dataout<3>, indicating that it is the
same net as dataout<3>.

rpul X miE vz &
Dracula Interactive File Help

E mod000654 w000405 regout<l0> INV_E
X mod000e58 w000400 regout<ll:> INV_E
E mod000664 w0O03595 regout<lZ:> INV_E
X mod000669 wlO00390 regout<l3: INV_B
X mod000674 wl003BE regout<ld: INV_E

X mod000679 w000380 regout<lS: INV_EB []
X mod000607 w000074 regin<0> wO00304 WANDZ B
K mod000613 w000070 regin<l: wO00304 NANDZ B
E mod000618 w000066 regin<fZy> wl00304 WANDZ B
wii00ez wi00304 WNANDZ B
X mod000628 w000058 regin<d: wl00304 WANDZ B
E mod000633 w000054 regin<b: wO00304 WANDE B

i
1=

The discrepancy report lists the connections to a device in “output input input” order. In
the discrepancy report, discrepancy 4 shows the unmatched layout device, DEV13735,
connected to the following nets:

o  X_rp-X_r2-w000062
Q dataoui<3>
o  X_rp-X_r2-w000304

The output of DEV15181, the unmatched layout device, is connected to the same net,
X_rp-X_r2-w000062, as the output of the unmatched schematic device. Its inputs are
connected to

a  X_rp-X_r2-w000304, the same net as one of the inputs to the unmatched schematic
device

Q net6439

Based on the discrepancy report you can conclude that DEV15181 should be connected
to dataout<3> instead of net6439 and should match schematic device X_mod000623.
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Quitting the Tutorial

At this point, you might want to continue working with graphical user interface. If you'd like to
continue, you can leave the windows you used for the tutorial on the screen or you can close
them. If you want to close the windows, go to the “Closing Windows” section.

When you are ready to quit the Cadence software, go to the “Quitting Cadence Software”
section.

Summary

In this chapter, you learned how to use graphical user interface to analyze LVS errors.
Specifically, you learned to

m Start Dracula graphical user interface

B Interpret the discrepancy report

B Check netlist connectivity

m Display and highlight LVS errors

m  Quit the Cadence software
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Displaying Parasitic Resistance and
Capacitance

This chapter discusses parasitic resistance and capacitance in the Dracula® graphical user
interface product. The chapter’s main focus is in the following areas:

m  About LPE/PRE

Starting LPE

Viewing Parasitic Capacitance
Viewing Parasitic Resistance
Quitting the Tutorial

Summary

About LPE/PRE

When you run an LPE or PRE job, Dracula creates files for each of the types of capacitance
and resistance extracted. In this chapter, you'’ll learn how to use graphical user interface to
display Dracula parasitic extraction data. You'll use the graphical user interface commands to
locate and examine parasitics in these files automatically.

The procedures in this tutorial use Dracula output data files, not the original layout data.
Because Dracula output data is in a different format, data you’ll see in this tutorial won’t look
like your original layout data.

In this chapter, you will learn how to

m Start the Dracula graphical user interface’s LPE
m List nets with the highest parasitic capacitance
m Display nets of your choice
[

Display nets with parasitic area and fringe capacitance
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Display nets with parasitic coupling capacitance
Display parts of a parasitic capacitor

List nets with the highest parasitic resistance

Display parts of a parasitic resistor

Starting LPE

Before you start this section, you need to open an empty cell, which is explained in “About the
Dracula Graphical User Interface” section in Chapter 1. Once you have an empty cell open,
you can go on with this section.

After you open the empty cell, the graphical user interface window appears. The graphical
user interface window and the Layer Selection Window (LSW) are the only two windows open.
You can ignore the LSW for now.

Looking at Dracula RC Data in the Dracula Graphical User Interface

Now you'll tell the software where to find your Dracula RC data files.

1. Select Tools — Dracula Interactive if necessary.
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2. To display the LPE commands, click left on the LPE menu.

r@ Virtuoso® Layout Editing: artLib artchip layout N

X 19.79 Y. 272.590 (F) Select: 0 o= dy: Dist: an 3

Tools Design Window DRC LVS Short Iﬁl&eate Edit Verify Connectivity Options Route
Setup...

e Parasifio.,
View LV3...
Open HetList Window... STETEAS HE
Show Netvrork Hierarchy...

Show Discrepancy Report...
Hode File...
Text File Handling

Ptararcidn el (el

e Display Text Lahels...
Clear Text Labels

Get Reference Window

Get Dracula Layer Windo

M: mousePoplpl ) R: igNodeFile()

' T

nouse L: wouseSingleSelectPt

Except for the Setup submenu, you cannot enable any of the other submenus in the LPE
pull-down menu until you perform step 3.

3. Select Setup from the LPE menu.
The LPE Setup form appears.

Type dracrc here.

LPE Setup

7

Help

Dracula Data Path dracrc

Hetlist Cross Display [ ]

Schematic Cross Display [

CDL Run Directory [ |

4. To tell the graphical user interface where to find your Dracula LPE/PRE files, in the
Dracula Data Path field, type dracrc.
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If you did not start the software in the directory where the Dracula LPE/PRE files are

located, you must type the complete path to the files.

5. Click left on OK.

Note: The form takes a few seconds to disappear.

The RCV window appears on the right.

Now the graphical user interface knows where to find your Dracula LPE/PRE RC data files.
Next you’ll list nets with parasitic capacitance.

Viewing Parasitic Capacitance

In this section, you'll list nets with parasitic capacitance, select a net, and view its capacitance
components.

Listing Nets with the Highest Parasitic Capacitance

1. To list nets with the highest parasitic capacitance, from the RCV form, select All Nets
and With C.

— RCY

OK | Cancel Help
Explair Jlear Al| Fit Current Hilite
Current Hilite Blink

List | 4 All Nets Target Nets
# WithC .- With R

Nets : Hilite to | 5

Net : Add Del| Corsor PK List Current

List | % C C Gnd - - Aggr. R
l |

September 2023

© 2023

72

Product Version 1C23.1
All Rights Reserved.



Dracula Graphical User Interface Tutorial
Displaying Parasitic Resistance and Capacitance

2. Click the top List button.

The Nets list box lists original nets in order from highest to lowest capacitance. You can
scroll through the list of nets with the scroll bar.

3. To highlight the nets with the highest capacitance, select Hilite top.

The five nets with the highest capacitance are highlighted in the layout window, because
Hilite top is set to 5 by default. You can highlight up to nine nets with the highest
capacitance by filling in a number of your choice, from 1 to 9, in the Hilite top field.

4. To zoom in on the highlighted nets, click Fit Current Hilite.

X 1328.3 Y¥: -379.9 (F) Select: 0 o= dy: Dist: Fa

Tools Desigh Window DRC LVS Short LPE Create Edit Verify Help

B Pl Pl Pl s

‘EE.E;! mouse L: mouseSingleSelectPt M: mousePopUp () F: iqLPESetUp
HIdE
FEF

K =

Now that you've listed all the nets with the highest capacitance, you're ready to list
specific nets to view.

Listing Specific Nets

When you only want to look at certain nets, you can list the nets you want to display in an
ASCII text file.

1. With a text editor such as vi, emacs, or textedit, create a text file in the dracrc
subdirectory that contains the following lines:
2064

2021
2088
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2. Save the text file as TARGET.DAT.
3. Inthe RCV form, select Target Nets, then click the top List button.
The nets you listed in TARGET.DAT are displayed in the Nets list box.

RCV
| QK "Cancell |Help|
Select Target Nets. [Explain| [ctear ANl [ Fit current Hilite |

O Current Hilite Blink

. =
Click List.  ——— [[Tist] <Al Nets 4 Target Nets
’With C O"Mth R ODriginal

lets : M Hilite tup

Tobd 6.10454E+03
o2l Z.T9383E+03
o883 Z.5315TE+02

|Net:@ [De] O List Curren
L |
| & C $C Gnd O agyr. OR

4. In the RCV form, experiment by selecting With C and List; With R and List; and Original
and List.

You just listed nets that can be displayed. Next you’ll select a single parasitic capacitance net
to display.

Displaying Capacitance Components for a Net

To display capacitance components, you select a net from the Nets list box. You will then list
the capacitance components for this net and highlight them.

1. In the RCV form, click Clear All.
2. Select All Nets and With C, then click List.
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3. To select a net with components to view, click on the fourth net listed in the Nets list box,
original net 15 (?015).

The net is highlighted in the graphical user interface layout window. Because Cis
selected, a C’s list box opens to list the components of parasitic capacitance to the target

net.

X 8470 ¥: -420.7

(F) Select: 0 dx: dy: Dist:

RCV

[Tools Design Window DRC LVS Short LPE Create Edit

oK ||cancel Help

[Explain] [clear ] | At Current Hilite |

O current Hilite Blink

>

mouse L: mouseSingleSelectPt  M: mowsePopUp()

o
F: xcamCameraRas ()

& All Hets <> Target Nets

4 Vith C {With R

Mets : O Hilite tl:lp

7035 2. 04077TE+05
ro08 7. 64942E+04
?o0l3 2. TTEGEE+04

7olh 2. EOYSEE+04

7ol2 2. 09827E+04

Met:| Ad D Cursor — List
I?DIEE_

$c Oc Gnd Oaggr. OR

When you select C or C_Gnd this
list box displays parasitic

capacitance components of the
selected net.

IRmnuveI
F035:0 L 1.09271E+03
70350 T 9.13000E+02
7035:0 T 9. 05000E+02
Fo35:0 T 8. 92000E+02
7o0l8:17 E 8 TT3ILEE+0Z

Fit |Term 1 || Term 2 "Whulel

4. To highlight an area or fringe component of parasitic capacitance to the target net

0 Be sure Cis selected.

0 Inthe C’s list box, scroll down and click on the following component:
:20 ?2018:11 Z 7.59495E+02
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The current component is highlighted in white.

X -1M2.7F ¥ -347.4 ({F) Select: 0 X dy: Dist: z

Tool Design Windows DRC LVS Short LPE Create Edit Verify

mouse L: mouseSingleSelectPt M: mousePopUp () E: xcamCameraRas ()

ifl =

5. To unhighlight the component, click Remove next to the C’s list box.
6. To highlight a component of capacitance to ground for the target net
Q Select C_Gnd.
0 Inthe C’s list box, scroll to the top and click on the following component:
:16 ?08:17 K 2.59250E+02
7. To highlight a component of coupling capacitance for the target net
Q Select Aggr.
a Click on the following component in the Aggressors list box.

7018 2.54181E+03
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A corresponding C’s list box lists the different capacitance components for this coupling
capacitance.

RCV

X: -374.4 ¥: -200.9 (F) Select: 0 dx: dy: Dist: 2 | oK "Cancell |Help|

Tool Design Window DRC LVS Short LPE Create Edit H

|Expiain] [lear an| | At current Hilite |

[ current Hilite Blink

@ All Hets <> Target Hets

@ With C O With R

Hets : O Hitite tup|5 I

7035 2. 04077E+05
; 708 7. 64942E+04
? l 7ol3 2 T7666E+D4

Il ‘?012 2. DQEI2?E+D4

H}ﬁ E ;ﬁj ! met | AddDelCursor [ ] List

I?Dl.'_‘?;’_ I
& C GC_Gnd @ aggr. OR

Remuve

JAgressors

7035 1.45063E+04
?oEl 3. ZEEEEE+03
rol8 2. E4181E+03

mouse L: mouseSingleSelectPt M: mousePopUp () F: xcamCameraRas () 705 1. 42120F+073
> 7032 9. 0T4TEE+02

C's - Remuve

. TT3ILEE+0Z
. GE0495E+02
. B2857E+02
. 80000E+01

i i :15 7ol8:17
When you select Aggr., this list box e

displays parasitic components of the—————®1 .21 -c13:19

H H ;15 7ol8:17
coupling capacitance. e reell

Lo I s I e I
[T TV IS e

. 80000E+01

Ft | Term 1 || Term 2 |{whole |

Now that you are able to view the different parasitic capacitance components for a
selected net, you might want to find out what a component is and how it was extracted.

Getting Information About Capacitance Components
1. To list the extraction rule that created a capacitance component, in the RCV form
a Click on the following component in the C’s list box under the Aggressors list box:
:15 ?018:17 Z 8.77355E+02
a Click Explain.
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a Click on the highlighted shape in the layout window.

File Help 4

P-Capacitance ":15 7volB8:17 2 8 TT3LLE+0Z" (Net 291, white)

Original Wet 18 (Met 201, cyan)

5 12

If you need room on the screen, you can make this window smaller or close it.

2. List the area and fringe components of net 7015 by clicking the C button.

RCV

I OK "Canl::ell IHeIpI

|Expiain] [Clear an | At current Hilite |

[ Current Hilite Blink

| & All Hets <> Target Hets

@ With C <> Wwith R

IHets - [ Hilite tl:lp|5 I

*o35 2. 0407TE+05
Fol T.64942E+04
*ol3d 2. T7TToecE+04

ol 2. 597ELE+04

Fol2 2. 09327TE+04

ret: [Add  Del _ CursofPk |

I?ol%: I

Click the C
button.

&€ <O C_Gna @ Agar. <O R
lvgressors - IRemove I

*o35 1. 45063E+04
Fol 3. 22255E+03

vold 2. 54181E+03
Fob6 1. 42129E+03
Fo32 9. 0T74T76E+02

C's - I Remowve I

;15 7ol2:17 £ 8. 7T3ILL5E+0DZ2
20 7ol2:11 £ T.5940L0E+02
21 7ol2:19 = T L5E285T7E+02
;15 7o0l2:17 F 3. 80000E+01
;15 7olZ2:12 F 3. 80000E+01

[Fe | Term 1 || Term 2 |[whole |

3. In the C’s list box, scroll down to the following component and click on it.
:21 2018:19 Z 7.52957E+02
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4. To see how the parts of a parasitic capacitor were extracted, use Term 1, Term 2, and
Whole to highlight the terminals of the capacitor listed in the C’s list box.

X -105.4 ¥: 2a0.7 (F) Select: 0 X oy Dist: z

Tool Design Windows DRC LVS Short LPE Create Edit Verify

mouse L: mouseSingleSelectPt M: mousePopUp () E: xcamCameraRas ()

=

5. Click Clear All.

When you’re finished seeing how Dracula extracted parasitic capacitors, you’re ready to
display parasitic resistance.

Viewing Parasitic Resistance

Now that you've looked at nets with parasitic capacitance, you’re ready to look at nets with
parasitic resistance. You'll follow very similar procedures.

Listing Nets with the Highest Parasitic Resistance

1. To list nets with the highest parasitic resistance, from the RCV form, select All Nets and
With R.
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2. Click List.

RCV

[Explain| [ctear ANl [ Fit current Hilite |

O Current Hilite Blink

| & Al Nets <> Target Nets

> With C 4 With R

lets : [ Hilite tup

7ol 1.8910%E+02
Told 1.80650E+02
Todb 1. 2656TE+02
Tol2 1.16330E+02
Tol3d 1.11330E+02

|Net“Add| [De] [Cursor PK] 1 List Current|

[ I
| $C O Gnd OAggr. @R

The Nets list box lists original nets in order from highest to lowest resistance. You can
scroll through the list of nets with the scroll bar.

3. To highlight the nets with the highest resistance, select Hilite top.

The five nets with the highest resistance are highlighted in the layout window, because
Hilite top is set to 5 by default. You can highlight up to nine nets with the highest
resistance by filling in a number of your choice, from 1 to 9, in the Hilite top field.
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4. To zoom in on the nets, click Fit Current Hilite.

X¥: -Z206.7 ¥ -132.2 (F) Select: 0 X oy Dist: Fa

Tool Design Windows DRC LVS Short LPE Create Edit Verify

‘EE.E;E mouse L: mouseSingleSelectPt M: mousePopUp () F: zcamCGameraRas ()
Tk
HinlEs

=

5. Click Clear All.

Displaying Resistance Components for a Net

1. Click on ?015, the first net listed in the Nets list box.
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The net is highlighted in the graphical user interface layout window. Because R is
selected, an R’s list box opens to list the components of parasitic resistance to the target
net.

RCV
I oK "Cancell IHeIpI

|Expiain] [Clear An] | At Current Hilite |

[0 current Hilite Blink

4 Al Hets <> Target Hets

<> With C 4 With R

Hets : H Hilite tl:lp|5 I

. EHQ109E+0%2

1

1. 80650E+02
*ol6 1. 2656T7E+02

1.16330E+02

1.11330E+02

net [Add| [De| [CUrsor PK| O List Current

|?01§: I

O C OC Gnd <O Agyr. 4R

5 e wor 2]
11 A

ER423 :10 . 02794E+01
ER491 17 :18 . 0o0oo0E+01

ER484 :11 12
ER4285 12 13
ER486 13 :14

. 899533E+01
. 899533E+01
. 899533E+01

Fit | Term 1 || Term 2 |phole|Body]

I R

O

2. To highlight a component of parasitic resistance to the target net, click on RR483, the first
item in the R’s list box.

The current component is highlighted in white.

3. To remove the highlighting, click the Remove button for the R’s list box.

Getting Information About Resistance Components
1. Click on RR491, the second component in the R’s list box.
The first is unhighlighted, and the second is now highlighted in white.

2. To list the extraction rule that created a resistance component, in the RCV form

a Click Explain.
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a Click on the highlighted shape in the layout window.

File Help 4

P-Resistance "RR491 17 18 & 2. 00000E+01" (Net 264, white)

Original Wet 15 (Met 264, magenta)

S 12

3. Toview the parts of a parasitic resistor, use Term 1, Term 2, Body, and Whole to highlight
the terminals of the resistor listed in the R’s list box.

X 20941 ¥ 52.9 {F) Select: 0 dx: dv: Dist: Fa

| Tool Design Windows DRC LVS Short LPE Create Edit Verify

o

‘EE.E;! mouse L: mouseSingleSelectPt M: moussPopUp () E: mcamCGamerzRas ()
HEHT
EEF

K =

Quitting the Tutorial

At this point, you might want to continue working with the graphical user interface. If you’d like
to continue, you can leave the windows you used for the tutorial on the screen, or you can
close them. If you want to close the windows, go to the “Closing Windows” section.

When you are ready to quit the Cadence software, go to the “Quitting Cadence Software”
section.
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Summary

You've now finished the Dracula Graphical User Interface Tutorial.

In this chapter, you learned how to use graphical user interface to list and display parasitic
capacitance and resistance in a design. Specifically, you learned to

Start the graphical user interface’s LPE

List nets with the highest parasitic capacitance

Display only the nets listed in a text file

Display nets with parasitic area, fringe, and coupling capacitance components
Get information about capacitance components

List nets with the highest parasitic resistance

Get information about resistance components

Quit the tutorial
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Index
A Setup command
DRC menu 21, 36
. LPE menu 71
accessing LVS menu 53

commands 14

errors automatically 9
aggressor nets 76
Allin Active Rule 39
Allin Visible Rules 39
analyzing LVS errors 51
area capacitance 75

buttons, form 14

C

capacitance
area/fringe 75
coupling 76
displaying components 74
getting information about 77
listing nets 72
to ground 76
viewing terminals/body 79
cells, empty 15
CELLTABLE.HTV file 52
Ciw 13
Close Window command 31
closing text windows 32
Command Interpreter Window 13
commands
Close Window command 31
Display Layers command 43
Display Net command 64
Display Options command 23, 39
Error Status command 30, 45
Fit Edit command 59
Fit Next Error in Current Placement
command 45
Open Netlist Window command 58
Ruler command 28, 44
See also commands, using 14
Select Cells command 47
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Show Discrepancy Report
command 54
commands, using
accessing 14
canceling 14,17
getting help 14
selecting 14, 36
composite errors 38
conventions, menu commands 8
correcting Dracula errors 10
coupling capacitance 76
Create Dummy InQuery Cell form 15
creating empty cells 15
cycling through DRC errors 22

D

data

format 36

layout 10

tutorial 11
dataout<3>, highlighting in the netlist

window 64

default form settings 14
descending hierarchy 65
devices

displaying 54, 59

highlighting 59

directories
creating 11
dracrc 11
dracrun 11
drchier 11

discrepancy report window 54, 57
Display Layers command 43
Display Net command 64
Display Options command 23, 39
displaying
capacitor terminals/body 79
devices 54, 59
errors
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Dracula 10
DRC error files 24
DRC error flags 23
hierarchical DRC error files 37
hierarchical DRC error flags 39
LVS 51
Hcells with errors 42, 47
layers 43
layout data 10
nets 64
nodes with extra layout devices 61
resistor terminals/body 83
DLW. See Dracula Layer Window
dracrc directory 11
dracrun directory 11
Dracula error files 19, 36
Dracula errors
displaying 10
locating 9
Dracula Layer Window 22
DRC
displaying
error files 24
error flags 23
hierarchical error files 37
hierarchical error flags 39
errors
cycling through 22
displaying 24
keeping track of 29
verifying 27
explaining rules 43
identifying violations 27, 43
menu commands 20, 36
verifying rules 43
DRC Error Query Status form
DRC Options form 23, 26, 39
DRC Setup form 21
drchier directory 11
dummy cells. See empty cells 15

30, 4

E

empty cells
creating 15

opening 16
reopening 18
Error Status command

errors

analyzing automatically 9

0,4
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composite 38

cycling through 22

explaining 27

explanations, verifying 10

files 24,37

flags 23, 39

Hcell and composite-to-Hcell 38

Hcells 42,47

keeping track of 45

locating 9

LVS 51

status 29

status report 29, 45

status, saving 30, 46
exiting Cadence software 33
explaining

DRC rules 43

parasitic capacitance 77

parasitic resistance 82

F

files
CELLTABLE.HTV 52
DAT 38
DRC error 24
ENC 38
for tutorial 11
hierarchical DRC error 37
LPE/PRE output 71
LVS report 54
status text file 31
TARGET.DAT 74
finding. See locating 9
Fit Edit command 59
Fit Next Error in Current Placement
command 45
flags, error 23, 39
format
data 36
layout data 19
forms
buttons 14
Create Dummy InQuery Cell 15
default settings 14
DRC Error Query Status 30, 46
DRC Options 23, 26, 39
DRC Setup 21
Handle Hcells 40, 47
LPE Setup 71
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LVS Setup 53 K
Open File 17
Open Netlist Window 58 i
RCV 72 keeping track of errors 9, 29, 45
Select DRC Error Files 37
Show LVS Discrepancy Report 54 L
using 13
View LVS 60 i i
fringe capacitance 75 Iggﬁfﬁ’ displaying - 43
data 10
H data format 19
tools 10 _
Handle Heells form 40, 47 :ggz![?ﬁ;scendmg and descending 65
Hcell and composite-to-Hcell errors 38 Dracula errors 9
Hcells with errors LVS errors 51
displaying 42, 47 shorts 51
_selecting 40 LPE Setup form 71
Hierarchical Cell command 40 LPE/PRE
hierarchy, descending 65 highlighting capacitance nets 73
highlighting . highlighting resistance nets 80
area/fringe capacitance listing parasitic capacitance nets 72
_components 75 listing parasitic resistance nets 79
capacitance components 74
capacitance nets 73 di t 54
capacitance to ground 76 elrsrgﬁg,pgggly;é?np; ' 51
dataout<3> 64 menu commands 53
devices 59 LVS Setup form 53
resistance components 81
resistance nets 80
unmatched devices 61 M
| measuring. See ruler 28
menu banner, CIW 13
icon menu menu commands
Fit Edit command 59 IE)FI?EC 72TO 36
~ Rulercommand 28, 44 LVS 53
identifying menu commands, selection conventions 8
DRC violations 27, 43 menus, using 13
LVS errors 51 mouse, using 14
parasitic capacitance 77
parasitic resistance 82
input line, CIW 13 N
InQuery
starting from the CIW 12 netlist window 58. 6
installation instructions 7 nets 64 T
aggressor 76
listing capacitance 72
listing resistance 79
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listing user-selected 73

with parasitic capacitance 72

with parasitic resistance 79
nodes with extra layout devices 61

o)

Open File form 17

Open Netlist Window command 58

Open Netlist Window form 58
opening empty cells 16
output area, CIW 13

P

parasitic capacitance
areal/fringe 75
coupling 76
displaying components 74
getting information about 77
listing nets 72
to ground 76
viewing terminals/body 79
parasitic resistance
displaying components 81
getting information about 82
listing nets 79
prompt line, CIW 13

Q

quitting
Cadence software 33
the tutorial 31

R

RCV form 72
Reference window 22
removing the ruler 29, 45
reports
discrepancy 54
error status 29, 45
resistance
displaying components 81
getting information about 82
listing nets 79
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resizing windows 59
ruler
creating 28, 44
removing 29, 45
Ruler command 28, 44
Rules Layer Window 23, 38
rules, verifying DRC 43

S

sample tutorial data 19, 36
saving error status 30, 46
schematic netlist. See netlist window 51
scrolling discrepancy report window 57
Select Cells command 47
Select DRC Error Files form 37
selecting
commands 14, 36
Hcells with errors 40
setting up Cadence software 12
Setup command
DRC menu 21, 36
LPE menu 71
LVS menu 53
shorts, locating 51
Show Discrepancy Report command 54
Show LVS Discrepancy Report form 54
starting
Cadence software 12
InQuery 20
InQuery from CIW 12
standalone InQuery 14
status text file 31

T

TARGET.DAT file 74

text windows, closing 32

tracking errors 9, 29, 45

traversing the hierarchy, descending one

level 65
tutorial directories
creating 11
dracrc 11
dracrun 11
drchier 11

Product Version 1C23.1
All Rights Reserved.



Dracula Graphical User Interface Tutorial

U

unmatched devices, highlighting 61
using
forms 13

menus 1

mouse 1

ruler 28, 44

\'

verifying
DRC rules 43
error explanations 10
View DRC Error window 22, 25, 42
View LVS form 60
Virtuoso Layout Editor 1

W

window title, CIW 13
windows
closing 32
Command Interpreter Window
(Clw) 12
discrepancy report window 54
Dracula Layer Window
netlist 58
Reference 22
resizing 59
Rules Layer Window 23, 38
View DRC Error 22, 25, 42
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