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Preface

About This Manual

This manual contains reference information for SmartModel Library users who are on
an NT platform. If you are on UNIX, refer to the Visual SmartBrowser User’s Manual
—UNIX version—sincethe NT version of the Visual SmartBrowser (V SB) tool operates
somewhat differently from the UNIX version.

The focus of this manual is on how to use the VSB tool to improve productivity when
working with SmartCircuit models of FPGA and CPLD devices. The manua does not
contain general information about SmartCircuit models or other types of SmartM odel
Library models—that information is presented in the SmartModel Library User’s
Manual. For an application note that describes how to use VSB and the other
SmartCircuit debugging tools together to solve verification problems, refer to the
SmartModel Products Application Notes Manual.

Related Documents

For general information about SmartModel Library documentation, or to navigate to a
different online document, refer to the Guide to SmartModel Documentation. For the
latest information on supported platforms and simulators, refer to SmartModel Library
Supported Smulators and Platforms.

For detailed information about specific models in the SmartModel Library, use the
Browser tool ($LMC_HOME/bin/d_browser) to access the online model datasheets.

February 2001 Synopsys, Inc. 7
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Manual Overview
This manual contains the following chapters and appendixes:

Preface Describes the manual and lists the typographical

conventions and symbols used in it; tells how to get
technical assistance.

Chapter 1. Contains procedures for using the Visual

VSB Overview SmartBrowser (VSB).

Chapter 2: Contains a short tutorial that enables new users to
Learning Visual learn how to use the Visual SmartBrowser (VSB).
SmartBrowser

Typographical and Symbol Conventions

Default UNIX prompt

Represented by a percent sign (%.

User input (text entered by the user)

Showninbol d type, asin the following command line example:
% cd $LMC_HOME hdl

System-gener ated text (prompts, messages, files, reports)

Shown asin the following system message:
No M snatches: 66 Vectors processed: 66 Possible

Variables for which you supply a specific value

Shown initalic type, asin the following command line example:
% setenv LMC HOMVE prod_dir

In this example, you substitute a specific name for prod_dir when you enter the
command.

Command syntax

Choice among alter natives is shown with a vertical bar (|) asin the following
syntax example:

-effort_level low | medium | high

In this example, you must choose one of the three possibilities: low, medium, or
high.

Synopsys, Inc. February 2001
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Optional parametersare enclosed in square brackets ([ ] ) asin the following
syntax example:

pinl [pin2 ... pinN]

In this example, you must enter at least one pin name (pinl), but others are optional
([pin2 ... pinN]).

Getting Help

If you have a question while using Synopsys products, use the following resources:

1. Start with the avail able product documentation installed on your network or located
at theroot level of your Synopsys CD-ROM. Every documentation set contains
overview information in the intro.pdf file.

Additional Synopsys documentation is available at this URL.:
http://www.synopsys.com/products/lm/doc
Datasheets for models are available using the Model Directory:
http://www.synopsys.com/products/|m/model Dir.html
2. Visit the online Support Center at this URL:
http://www.synopsys.com/support/lm/support.html
This site gives you access to the following resources:
o SOLV-IT!, the Synopsys automated problem resolution system
o product-specific FAQs (frequently asked questions)
o lists of supported simulators and platforms
o the ability to open a support help call
o the ability to submit adelivery request for some product lines
3. If you still have questions, you can call the Support Center:

North American customers:

Call the Synopsys Eaglei and Logic Modeling Products Support Center hotline at
1-800-445-1888 (or 1-503-748-6920) from 6:30 AM to 5 PM Pacific Time, Monday
through Friday.

International customers:
Call your local sales office.

February 2001 Synopsys, Inc. 9
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The Synopsys Website
General information about Synopsys and its productsis available at this URL :
http://www.Synopsys.com

Synopsys Common Licensing (SCL) Document Set

Synopsys common licensing (SCL) software is delivered on a CD that is separate from
the tools that use this software to authorize their use. The SCL documentation set
includes the following publications, which are located in (root)/docs/scl on the SCL CD
and aso available on the Synopsys FTP server (ftp://ftp.synopsys.com):

« Licensing QuickSart—(142K PDF file)
This booklet provides instructions for obtaining an electronic copy of your license
key file and for installing and configuring SCL on UNIX and Windows NT.

« Licensing Installation and Administration Guide—(2.08M PDF file)
This guide provides information about installation and configuration, key concepts,
examples of license key files, migration to SCL, maintenance, and troubleshooting.

You can find general SCL information on the Web at:
http://www.synopsys.com/keys

Comments?

To report errors or make suggestions, please send e-mail to:
doc@synopsys.com

To report an error that occurs on a specific page, select the entire page (including
headers and footers), and copy to the buffer. Then paste the buffer to the body of your
e-mail message. Thiswill provide us with information to identify the source of the
problem.

10 Synopsys, Inc. February 2001
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1

VSB Overview

This chapter presents information on how to use the V SB tool to improve productivity
when working with SmartCircuit models. Thisinformation is organized in the following
major sections:

« Multiple Views
« Main Window
« View and Tool Buttons

« Viewsand Tools

Introduction

Visual SmartBrowser (VSB) isatool with agraphical user interface that you can use to
debug designs that incorporate SmartCircuit models of FPGA and CPLD devices. VSB
uses multiple different views of a device netlist to enable accurate diagnosis of design
problems.

VSB is part of asuite of SmartCircuit PLdebug tools that enable you to determine
relationships within your design, asillustrated in Figure 1. The PLdebug tools are:

. SmartCircuit Monitor. Enablesyou to observe any element in your design and
receive reports of any changes that occur on that element.

. Causal Tracing. Enablesyou to trace eventsin asimulation to see where a
problem is occurring or to trace the causes of a problem to their roots.

. SmartBrowser interactivetool. Enablesyou to traverse adesign and obtain
information about any element in the design; has a batch mode.

February 2001 Synopsys, Inc. 11
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. Visual SmartBrowser. Graphically enablesyou to traverse a design for
information on the design elements; does not have a batch mode.

PL debug Tools

¢ ¢ # ¢

SmartCircuit Causal SmartBrowser Visual
Monitor Tracing Interactive Tool SmartBrowser

Figure 1: PLdebug Tools

Both the SmartBrowser interactive tool and the VSB enable you to find information
about the elementsin adesign. The VSB gives avisual conceptualization of the design,
whereas the SmartBrowser gives no visual clues to the design. Whether you should use
the SmartBrowser or the Visual SmartBrowser is primarily a question of preference and
possibly circumstances, such as the size of your design.

For more information on SmartCircuit models, SmartCircuit monitors, causal tracing, or
the non-graphical SmartBrowser interactive tool, refer to the SmartModel Library
User’s Manual.

12 Synopsys, Inc. February 2001
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Multiple Views

Visual SmartBrowser reads a post-layout netlist (in the SmartCircuit .ccn format) and
represents the design in various graphical views asillustrated in Figure 2.
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Figure 2. Various VSB Views and Tools
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. Hierarchy View. View the design as atree-like structure of hierarchical blocks.

. Connection View. Expand and collapse circuit connections selectively. This
demand-driven approach has several benefits:

o Eliminates the need to display the entire schematic, reducing processing time
o Clearsthe designer’s view of unrelated nets and other circuit objects

o Shows how the semiconductor vendor (SCV) cells are actually connected
without the need to move up and down through the hierarchy

. ExamineView. View aninstancein detail and edit any timing or state information.

« Windows & Monitorstool. Create model command files (MCFs) for windowing
and monitoring internal nets and states during simulation.

275> Note
Throughout this manual and the rest of the SmartModel Library
documentation, the term “instance” may mean: 1) the deviceitself, 2) any of
the hierarchy blocks making up the device, or 3) the vendor’s library cell
(leaf node). The surrounding text determines which usage is intended.

14 Synopsys, Inc. February 2001
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Main Window

The Main window is the “command center” from which you control the Visual
SmartBrowser. Figure 3 illustrates the main window, which contains the following

elements:
« Menu bar
« Buttonsto open the various views and tools
 View control pane with iconsfor all open views

« Optiona status bar

Menu bar

Buttons for views and tools

=
FI|E Optionz “iew  Tools —-» _ Help
o _.__.: ’(‘ % TraceE
= ﬁ [@ 7 | W
= - = BS

= H
= B 5

CLOCK_IR

|Selec:tin:nn/ (Ihstancel UD [TypellMBUF O [Scope] A$7/

For Helg/, prezs F1 Inmodified
v
4

N
View control pane Status bar
Figure 3: VSB Main Window
Opening a Design

To open adesign, includeits file name on the command line when you start the Visual
SmartBrowser, as shown in the following example:

YGLMC_HOME% bi n\ vsb desi gn. ccn

February 2001 Synopsys, Inc. 15
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Thereis aso amenu command that you can use to open a design belonging to the same
model, or re-open the current design (to toss any changes you may have made).

1. Choose File > Open, or press Ctrl+O.
2. Double-click on the netlist (.ccn) file you want to open.

I Note
Tools like VSB are “model-centric.” This means that the model you are
using determines the correct version of the tool to use for that particul ar
model version. Since the model name (for example, al425 84) has already
been embedded into the .ccn file by smartcen, we recommend that you
invoke VSB on the command line by specifying the design.ccn, as shown in
the preceding example.

Displaying an Instance

To display the top-level (design) instance, click on the Create Hierarchy View
button.
T
=
Viewing a Circuit Object
To view acircuit object in Hierarchy, Connection, or Examine View, follow these steps:
1. Select the net, port, or instance in an active view or tool.

2. In the main window, click on the corresponding view or tool button. You can aso
choose the corresponding command from the View or Tools menu.

Toggling the Status Bar

To toggle the display of the status bar in the main window, choose the following menu
item:

Options> Satus Bar

Toggling Tool or Circuit Object Tips

To toggle the display of tool tips or circuit object tips in the main window, choose the
following menu item:

Options> Show Tool Tips
Options > Show Circuit Object Tips

16 Synopsys, Inc. February 2001



Visual SmartBrowser User’'s Manual — NT versicn Chapter 1: VSB Overview

Bringing a View to the Foreground

To bring aview to the foreground, click on the corresponding icon in the view control
pane. You can aso choose the view by name from the Window menu. If necessary, you
can click on the right and left arrow buttons to scroll more view icons into the view

control pane.

Raising and Iconifying Views

Toraise or iconify all views, choose the following menu entries:
Window > Raise All Views

Window > | conify All Views

Creating a Sparse Hierarchy View
To create a sparse hierarchy view, follow these steps:

1. If necessary, bring the appropriate Connection View to the foreground.

2. In the Connection View, use the Expand Selection, Collapse Selection, Hide
Selected Circuit Object, and/or Hide Unconnected Circuit Objects tools to display
the instances and ports of interest.

3. Click on the Create Sparse Hierarchy button. -

et
Hiet.

A new Hierarchy View displaysjust the portion of the design hierarchy that contains
the ports and instances in the active Connection View.

Creating a Model Command File (MCF)
To create amodel command file (MCF), follow these steps:

1. Click on the Show Windows & Monitors Tool button.
2. Specify the nets, states, and buses you want to window or monitor.
3. Click on the Save To File button.
For detailed instructions, refer to “Windows & Monitors Tool” on page 44.

February 2001 Synopsys, Inc. 17
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View and Tool Buttons

You can use the Visual SmartBrowser’s view and tool buttonsto view adesign netlist in
severa different ways. Figure 4 illustrates the view and tool buttons used in V SB.

18

.F < " | Trace
L|A) @

A v
Examine View \\\

Connection View Net Tags Causal Trace

Hierarchy View Global Selection Windows & Monitors

Figure 4: View and Tool Buttons

Create Hierarchy View. OpensaHierarchy View based on the selected circuit
object. (Same as View > Create Hierarchy View.)

Create Connection View. Opens a Connection View based on the selected circuit
object. (Same as View > Create Connection View.)

Create Examine View. Opens an Examine View based on the selected circuit
object. In thisview you can see and edit timing and initial state values, along with
other details about the selected object. (Same as View > Create Examine View.)

Show Global Selection Tool. Opens the Global Selection tool, in which you can
select nets, ports, and model instances by name. (Same as Tools > Show Global
Selection Tool.)

Show Net Tags Tool. Opensthe Net Tags tool, in which you can tag nets. Tags are
represented by different colors to make them easier to see. (Same as Tools > Show
Net Tags Toal.)

Show Windows & Monitors Tool. Opens the Windows & Monitorstool, which
you can use to set up windows and monitors for nets, states, and buses. (Same as
Tools > Show Windows & MonitorsTool.)

Causal Trace. Opensa Causal Trace window, which you can use to cut-and-paste
portions of your simulation output when you need to see cause reportsin the LMC
Model Trace output.

Synopsys, Inc. February 2001
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View Control Pane

The view control paneisillustrated in Figure 5. You can click on any icon in the view
control pane to bring the corresponding view to the foreground. Click on the left and
right arrow buttons to scroll through the view control pane.

View control pane

:."::r: Yisual SmartBrowser [ ¥vsb_tutorial.ccn: instruction_register ]
File Options  Yiew Tools  wWindow Help
Trace
Eﬂ,ﬂ ? | W
—p
|Seleu:tiu:un: [Inztance] U0 [Tywpe] INMBUF_O  [Scope] A$7/
|For Help, press F1 | |Urmeodified 2

Figure 5: View Control Pane

Status Bar

The status bar displaysthe name, type, and scope of the selected net, port, or instance, as
illustrated in Figure 6. It aso shows the state of the VSB tool, the current zoom level,
and whether the active design has been modified.

File Options Yiew Tools  SWindow Help
F- - .: j ml:l Trace
||:: E]: = = 7] ( [N _,E ® K?

|Selec:tin:nn: [Instance] TOF  [Twpe] instructinn,@ister [Scope] /

|For Help, press F1 \ | |Unmodified 4

T
Status bar

Figure 6: Status Bar

February 2001 Synopsys, Inc. 19
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Toggling the Status Bar Display
To toggle the status bar display, follow these steps.

« Inthe main window, choose Options > Status Bar.
. InaHierarchy View or Connection View, do one of the following:
n Choose View > Satus Bar.
o Click the right mouse button, and then choose View Controls > Status Bar.

Zoom Levels

You can use the zoom control buttons from the hierarchy and connections views to see
different levels of detail, as shown in Figure 7.

|'—l@a
Dietail

¢
High
ey

Mediurm

T

Lo

Figure 7: Zoom Control Buttons

Hierarchy View

In the hierarchy view, each port islabeled with its name and direction (for example, I, O,
or 1/0). For the root (design) instance, symbol pin names are shown in parentheses next
to the port names. The zoom buttons work as follows:

. Zoom Detail. Each instanceislabeled with its name and cell type, and the number
of contained instances and semiconductor vendor (SCV) cells.

. Zoom High. Each instanceislabeled with its name and cell type.
« Zoom Medium. Eachinstanceis labeled with its name and cell type.

. Zoom Low. Instancesare not labeled, but circuit object tips show the name and cell
type of each instance. In this view, more of the hierarchy isvisible, soitiseasier to
see the overall topology and move about the instance tree.

20 Synopsys, Inc. February 2001
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Connection View
In the Connection View, the zoom buttons work as follows:
o Detail.

o Each port of ahierarchical block islabeled with its name and direction (for
example, I, O, or I/O). For the root (design) instance, symbol pin names are
shown in parentheses beside the port names.

o Each SCV instanceislabeled with its name and cell type. Input ports are shown
on the left side of the instance and output ports are shown on the right.

o Each port on an SCV instanceis |abeled with its name.
o Circuit object tips show the names of net connections.
. High.

o Each port of ahierarchical block islabeled with its name and direction (for
example, I, O, or I/O). For the root (design) instance, symbol pin names are
shown in parentheses beside the port names.

o Each SCV instanceis labeled with its name and cell type.
o Portson SCV instances are not |abel ed.
o Circuit object tips show the names of net connections.

« Medium.

o Portsare not labeled, but circuit object tips show the names of ports on
hierarchical blocks.

o Each SCV instanceislabeled with its cell type, and circuit object tips show the
names of instances.

o Circuit object tips show the names of net connections.

o« Low.

o Ports are not labeled, but circuit object tips show the names of portson
hierarchical blocks.

o SCV instances are not |abeled, but circuit object tips show the name and cell
type of each instance.

o Net connections are not displayed, but more of the Connection View isvisible.

February 2001 Synopsys, Inc. 21
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Setting the Zoom Level
To set the zoom level, do one of the following:

« From thetool bar, click on azoom level icon.
« With the right mouse button:

a. Inthe Hierarchy View or the Connection View, click the right mouse button and
select the Zoom command from the pop-up menu.

b. Choose azoom level from the menu.

22 Synopsys, Inc. February 2001
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Views and Tools

This section discusses the various VSB views and tools.

Hierarchy View

The Hierarchy View window displays the hierarchical location of the instancesin a
design, asillustrated in Figure 8. The root instance is the design itself. The
semiconductor vendor (SCV) cells are located at the leaf nodes of afully expanded

branch. Thus, aflat netlist has two levels: one for the design and one for all the SCV
cells.

E= Hierarchy View [ TOP ) =]
Actionz  Wiew  wWindow Help ]
Tool bar | =] Hierarchy pane
l . instruction_register /

TOP
[13]

e

i < o
Medium | 140 3 cLock R pPoss) N Design instance
[l I/0 )INST_BITO (DP042)

Low || I/0YINST_BIT1 [DPO4E)

l"’ I/0 )INST_BIT2 [DP054)
Expand /0 YRESET [DP03E)
l" I/0 )SHIFT_IR [DPQ4
Status bar Collapee 1/0 ) TDI [DPO40]
I1/0)7D0 [DP053)
') I/0 ) TRST [DP052)

Find || 170 yurDATE IR DPO45)

- Port pane

Close lection: [Instance] TOP  [Tupe] instruction_r
|For Help, press F1 -

Figure 8: Hierarchy View
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The Hierarchy View also contains atool bar for common tasks and a list of ports
(I=input, O=output, 1/O=bidirectional) for the selected instance. For the root (design)
instance, symbol pin names are shown in parentheses beside the port names. You can
use any port as a starting point for the generation of a new Connection View.

At the bottom of the Hierarchy View is an optional status bar.
Expanding a Hierarchical Block
To expand a hierarchical block, do one of the following:
. By selection:
a. Inthe hierarchy pane, select a non-leaf instance.

b. Click on the Expand Selection tool. I
-y
E}{pand|

. By double-clicking on a non-leaf instance in the hierarchy pane.

Collapsing a Hierarchical Block
To collapse a hierarchical block, do one of the following:

. By sdlection:
a. Inthe hierarchy pane, select an expanded instance.

b. Click on the Collapse Selection tool. I
-
Cnllapae|

« By double-clicking on the expanded instance.

Exploring Connections from a Port
To explore connections from a port, do one of the following:
. By selection:
a. From the list below the hierarchy pane, select the port.
b. In the main window, click on the Create Connection View button.

ot

. By double-clicking on the port in the list.
A new Connection View displays the selected port or SCV instance.

24 Synopsys, Inc. February 2001
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Displaying Instance Details
To display details on an instance, do one of the following:

. By sdlection:
a. Inthe hierarchy pane, select the instance.
b. In the main window, click on the Create Examine View button.

—m-

. By double-clicking on aleaf (SCV) instance in the hierarchy pane.
In Examine View, you can also modify timing and initial state valuesfor circuit
objects that include timing and state information.

Displaying the Top-Level Instance
To display the top-level (design) instance, follow these steps.

1. Inthe Hierarchy View or Connection View, click on the selected circuit object (or
on any unoccupied space) to cancel the current selection.

2. Click on the Create Hierarchy View button. =

=

Hierarchy View Pop-Up Menu

You can use the Hierarchy View pop-up menu to perform various functions as shown in
Figure 9.

Raize Application Shell window

£oom k
YWiew Contraolz k
E xpand

[ealEpEe

Find

Auto Find Selection

Context Senzitive Help F1

Figure 9: Hierarchy View Pop-Up Menu
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. Raise Application Shell Window. Bringsthe VSB main window to the top.
« Zoom. Displays several zoom levels,

o Detail. Eachinstance islabeled with its name and cell type, and the number of
contained instances and semiconductor vendor (SCV) cells.

o High. Eachinstanceislabeled with its name and cell type.
o Medium. Each instanceislabeled with its name and cell type.

o Low. Instances are not labeled, but circuit object tips show the name and cell
type of each instance. In thisview, more of the hierarchy isvisible, soitiseasier
to see the overall topology and move about the instance tree.

. View Controls:
o Toolbar. Togglesdisplay of the tool bar in the active Hierarchy View.
o StatusBar. Togglesdisplay of statusinformation in the active Hierarchy View.
o lconify. Reducesthe active Hierarchy View to an icon.

o ClosethisView. Closesthe active Hierarchy View. (Same as the Close View
tool on the Hierarchy View Tool Bar.)

. Expand. Showsthe hierarchy under the selected instance. (Same as the Expand
Selection tool on the Hierarchy View Tool Bar.)

. Collapse. Hidesthe hierarchy under the selected instance. (Same as the Collapse
Selection tool on the Hierarchy View Tool Bar.)

. Find. Centersthe selected circuit object in the active Hierarchy View, if the view
contains the object.

Use this command after you select an object in another view or tool. (Same as the
Find Selection tool on the Hierarchy View Tool Bar.)

. Auto Find Selection. When possible, updates the active Hierarchy View
automatically to focus on the selected object.
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Hierarchy View Tool Bar
Figure 10 illustrates the tool bar buttons available in the Hierarchy View.
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Change zoom | High
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E Close the view
/ Find /
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Close
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Figure 10: Hierarchy View Tool Bar Buttons

. Zoom Detail. Each instanceislabeled with its name and cell type, and the number
of contained instances and semiconductor vendor (SCV) cells.

. Zoom High. Eachinstanceislabeled with its name and cell type.
« Zoom Medium. Eachinstanceis labeled with its name and cell type.

« Zoom Low. Instancesare not labeled, but circuit object tips show the name and cell
type of each instance.

. Expand Selection. Showsthe hierarchy under the selected instance. (Same as the
Expand command on the Hierarchy View Pop-Up Menu.)

. Collapse Selection. Hidesthe hierarchy under the selected instance. (Same as the
Collapse command on the Hierarchy View Pop-Up Menu.)
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. Find. Centersthe selected object in the active Hierarchy View, if the view contains
the object. Use this command after you select an object in another view or tool.
(Same as the Find command on the Hierarchy View Pop-Up Menu.)

« Close. Closesthe active Hierarchy View. (Same as the Close this View command
on the Hierarchy View Pop-Up Menu.)
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Connection View

In the Connection View (shown in Figure 11), you can trace connections through the

design. Select a port or a semiconductor vendor (SCV) instance and click on the Create

Connection View button - to view associated input and output connections.
S
] =
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Action:  Wiew wWindow Help
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Figure 11: Connection View
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In the Connection View, ports on an instance include the following visual clues:
« A circlein the port indicates inverted input or output.
« Violet ports are connected to power and green ports are connected to ground.

The Connection View also contains atool bar for common tasks and an optional status
bar.

Showing Port Drivers or Receivers
To show port drivers or receivers, do one of the following:

. By sdlection:
a. In Connection View, select the port.

b. Click on the Expand tool.
| B2
Expand

« By double-clicking on the port in Connection View.
You can continue expanding connections until you reach an SCV device pin.

T3> Note
An unconnected port displays no net connections when expanded.

Hiding Expanded Port Connections
To hide an expanded port's connections, do one of the following:

. By sdlection:
a. In Connection View, select the port.

b. Click on the Collapse tool.
I=
Collapse

. By double-clicking on the expanded port.
Note that the disconnected objects remain visible—to hide them, click on the Hide

Unconnected Objects tool.
=_l§|
Hidenc's
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Hiding Individual Net Connections
To hide an individual net connection, select the net and click on the Hide Selected

Object tool (or press Delete). !
Hide Sell

Showing an Instance in the Connection View

To show an instance in the active Connection View, select the instance and choose Add
Current Selection from the Connection View pop-up menu.

Undoing a Wide Fan-In or Fan-Out
To undo awide fan-in or fan-out, follow these steps:

1. Select the net into or out of the expanded port.

2. Click on the Hide Selected Object tool (or press Delete). !
Hide Sel |

3. Click on the Hide Unconnected Circuit Objects tool. o |

Hide nic's

Creating a Sparse Hierarchy View
To create a sparse Hierarchy View, follow these steps:

1. Use the Expand Selection, Collapse Selection, Hide Selected Circuit Object, and/or
Hide Unconnected Circuit Objects tools to display the instances and ports of

interest.
2. Click on the Create Sparse Hierarchy button. -
=
Hier.

A new Hierarchy View displays just the portion of the design hierarchy that containsthe
ports and instances in the active Connection View.
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Connection View Pop-Up Menu

32

You can use the Connection View pop-up menu shown in Figure 12 to perform severa
functions.

R aize Application Shel \wWindow
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Find Current Selection
Add Current Selection
Auto Find Selection

Create Sparse Higrarchy Wiew
Hide Unconnected Objects
Hide Belected /et

Shaow Scope Paths

LContest Sensitive Help F1

Figure 12: Connection View Pop-Up Menu

. Raise Application Shell Window. Bringsthe VSB main window to the top.

« Zoom. Displays several zoom levels. detail, high, medium, and low. (Similar to
the Zoom tools on the Connection View Tool Bar.)

. View Controls:
o Toolbar. Togglesdisplay of the tool bar in the active Connection View.

o StatusBar. Toggles display of status information in the active Connection
View.

o lconify. Reduces the active Connection View to an icon.

o Close. Closesthe active Connection View. (Same as the Close tool on the
Connection View Tool Bar.)

. Expand. Shows the connections from the selected port. (Same as the Expand tool
on the Connection View Tool Bar.)
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Collapse. Hidesthe connections from the selected port. Note that the disconnected
objects remain visible—to hide them, click the Hide Unconnected Objects tool.
0 { (Same as the Collapse tool on the Connection View Tool Bar.)

Hide nc's

Find Current Selection. Centersthe selected circuit object in the active
Connection View, if the view contains the object. Use this command after you select
an object in another view or tool. (Same as the Find tool on the Connection View
Tool Bar.)

Add Current Selection. Adds an instance, selected in some other view, to the
active Connection View.

Auto Find Selection. When possible, automatically updates the active Connection
View to focus on the selected object.

Create Sparse Hierarchy View. Displays aportion of the design hierarchy
containing just the objects in the active Connection View.

Hide Unconnected Objects. Hides objects in the active Connection View that are
not connected to any other object in the view. You can use this command to prepare
for creating a sparse hierarchy view.

Hide Selected Object. Hides the selected object in the active Connection View.
You can use this command to prepare for creating a sparse hierarchy view.

Show Scope Paths. Displays (below each instance) the path to the instance from
the root of the design.
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Connection View Tool Bar
Figure 13 illustrates the tool bar buttons available in the Connection View.
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Figure 13: Connection View Tool Bar Buttons

« Zoom Detail. Each instanceislabeled with its name and cell type, and the number
of contained instances and semiconductor vendor (SCV) cells.

« Zoom High. Eachinstanceislabeled with its name and cell type.
« Zoom Medium. Eachinstanceis labeled with its name and cell type.

« Zoom Low. Instancesare not labeled, but circuit object tips show the name and cell
type of each instance.
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. Expand Selection. Shows the connections from the selected port. (Same as the
Expand command on the Connection View Pop-Up Menu.)

. Collapse Selection. Hides the connections from the selected port. Note that the
disconnected objects remain visible. (Same as the Collapse command on the
Connection View Pop-Up Menu.)

. Find. Centersthe selected object in the active Connection View, if the view
contains the object. Use this command after you select an object in another view or
tool. (Same as the Find Current Selection command on the Connection View
Pop-Up Menu.)

. Create SparseHierarchy. Displays (in anew Hierarchy View) just the portion of
the design hierarchy that contains objects visible in the active Connection View.

. Hide Selected Object. Hidesthe selected circuit object in the active Connection
View.

. Hide Unconnected Objects. Hides circuit objectsin the active Connection View
that are not connected to any other object in the view.

« Close. Closesthe active Connection View. (Same as the Close this View command
on the Connection View Pop-Up Menu.)
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Examine View

In the Examine View window, you can view and modify detailed information about
model instances, as shown in Figure 14,

2> Examine Yiew [ 1$12)
Wiew  Window Help
Mame: 1§12 Type: DFFC
Scope: A%12/
Docurmentation:
=
[7]
Graphicaj HET > o Q > Mz
ane
P \\ Mg > oLk
H$14 h CLR
Eneaaand > FRE State form
— button
Timing form | TiningFyge W State Fom 97| <& Cose | Hep |
button — For Help, press F1 | |Unmodified

Figure 14: Examine View Window

Graphical Pane

This area shows port names and the connected nets. Right- and |eft-pointing triangles
indicate signal direction. Grey circlesindicate port inversion. Power and ground labels
areasovisble.

If the instance has timing or state information, the corresponding down arrow button
(Timing Form or State Form, below the graphical pane) is enabled. Click on adown
arrow button to show the corresponding form.

When the Timing Form is visible, you can click on a port name in the graphical pane to
highlight the timing parameters associated with that port.

Timing Form

The Timing Form contains alist of timing parameters on the left. Select a parameter to
view the following information:

. Name. The selected timing parameter.
« Description. A description of the timing parameter.
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. Timing Value Units. Specifies whether to display values in picoseconds,

nanoseconds, microseconds, or milliseconds; select one.

. Valuesin .ccn File. The min, typ, and max values for the selected timing

parameter, as stored in the .ccn file.

« Current Values. Themin, typ, and max values for the selected timing parameter,

as modified but not yet saved to the .ccn file.

When the Timing Form isvisible, you can click on atiming parameter in the parameter
list to highlight the associated portsin the graphical pane.

If you change the information on the Timing Form, click on the Accept Modification
button to record your changes.

State Form

The State Form contains alist of states on the left. Select a state to view the following
information:

Name. The selected state.
Description. A description of the selected state parameter.

Valuein .ccn File. The value of the selected state parameter, as stored in the .ccn
file.

Current Value. The value of the selected state parameter, as modified but not yet
saved to the .cen file.

Bit Position. The offset of the last bit selected in the “Valuein .ccn File” field.

If the state contains more than one bit, a slider appears below the Bit Position field.
Drag the slider, click on the right and | eft arrow buttons, or use the right and | eft
arrow keys to select a different bit.

To change a bit's value, select the bit and type the value you want it to have. Legal
charactersare 0, 1, x (unknown), u (uninitialized), z (high-impedance), and
- (unspecified).

If you change the information on the State Form, click on the Accept Modification
button to record your changes.
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Examine View Pop-Up Menu

You can use the Examine View pop-up menu shown in Figure 15 to perform several
functions.

R aize Application Shell Wwindow
Yiew Contraolz »

Context Sensitive Help S hift+F 1

Figure 15: Examine View Pop-Up Menu

. Raise Application Shell Window. Bringsthe VSB main window to the top.
. View Controls:

o lconify. Reduces the active Examine View to anicon.

n Close. Closes the active Examine View.
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Global Selection Tool

You can use the Global Selection dialog box to select an instance, net, or port by name.
You can aso open this dialog box to see which circuit object isthe global selection, as
shown in Figure 16.

j-!f Global Selection [ ¥sb_tutorial.ccn ]
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Figure 16: Global Selection Tool

If you know the name of the circuit object you want to select, type the name in the
Circuit Object field and, if necessary, type the path to the circuit object in the Scope
field. Make sure the Object Type selection is correct.

If you know only a portion of the circuit object name or want to select from alist of
objects, you can browse the design. Click on the Select Global button to select the
specified instance, net, or port globally. The Browse Filter field recognizes regular
expressions and presents alist of all instances that match the pattern you specify in the
Browse Filter field.
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Browsing for an Object
To browse for an object, follow these steps:

1. In the Scope field, type the path to the circuit object you want to select.

2. Inthe Browse Filter field, type part of the object name, or type aregular expression
to specify one or more objects.

3. Click on the Browse Given Scope button (or press Enter while the Browse Filter
field has the focus).

Traversing the Hierarchy
To traverse the hierarchy, follow these steps:

1. Set the Object Type to Instances.

2. Set the Browse Filter field as needed.

3. Click on the Browse Given Scope button.

4. To move down the design hierarchy, double-click on an instance in the list.

5. 'I|'10 rlnove up the design hierarchy, double-click on the “double dots’ (..) at the top of
thelist.

175> Note
At the root of the design hierarchy, the list shows (Device: device-name),

rather than the double dots.

Regular Expressions

Use the Browse Filter field and the Browse Given Scope button in the Global Selection
tool to specify a character or string that appears anywhere in the found names; you can
use standard regular expression syntax in the Browse Filter field.

Matching a Character

To match a character, use any of the following syntax in the Browse Filter field and
press the Browse Given Scope button to activate it:

\specChar
Where specChar is one of the following:
\[]"-.?+* Matchesthe character literally; the backslash “escapes’ the
specia character.

char
Matches any other (non-special) character.
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[chars]
Matches any of the charactersin the brackets.

[~chars]
Matches any character except those in the brackets.

[charl-char2]
Matches any of the charactersin the range charl to char2.

Examples:
[aZ] Matches any lowercase |etter.
[0-9] Matches any digit.

[~char1-char2]
Matches any character outside the range charl to char2.

. (period)
Matches any single character.

? (question mark)
Matches an optional preceding element.

Examples:
ab?c Matches abc and ac.
daz]7c Matches ac, aac, abc, . . . , azc.

Matching a String
To match a string, use any of the following syntax in the Browse Filter field and press
the Browse Given Scope button to activate it:

+ (plus sign)
Matches one or more occurrences of the preceding element. For example:

ab+c Matches abc, abbc, abbbc, and so on.
Alaz]+ Matches A followed by one or more lowercase | etters.
* (asterisk)
Matches zero or more occurrences of the preceding element. For example:
ab*c” Matches ac, abc, abbc, abbbc, and so on.
X[123]* Matches X, optionally followed by any combination of
1s, 2s, and 3s.

You can aso concatenate regular expressions to create a string. For example,
“Al[a-z]+_Bug0-9]*” matches A followed by one or more |lowercase |etters, then _Bus,
then zero or more digits (such as Addr_Bus00 and Address Bus).
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Net Tags Tool

Use this Net Tags dialog box (shown in Figure 17) to tag specific nets and set the color
of the netsin Connection View. Displaying different netsin different colors can make it
easier to identify connection paths through a design.

_™ Met Tags [ vsb_tutonal.ccn ] =]
Wiew Window Help
r r r I TagNetElue
A$12/NE7 A$13/MEF MW7 HE3
N$
HE2
M1
Clear List | Clear Lizt | Clear Lizt | Clear Lizt |
[E[2an Selected HEet Tags | SEleet Flaka |
Cloze | Help |
|Selecti0n: [Met] M7 [Scope] A$12/
|For Help, press F1 [ |*Modified® 2

Figure 17: Net Tags Tool

Tagging a Net

To tag anet, follow these steps:
1. In the Net Tags tool, select acolor.
2. In Connection View, select a net.

Whilethe pointer isahand, every net you select is added to the list under the current
color choice.

3. When you finish tagging nets, click on the current color choice again or close the
Net Tags tool.
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Removing Tags from Nets
To remove the tag from one or more nets, follow these steps.

1. In the Net Tags tool, select the nets to untag.
2. Click on the Clear Selected Net Tags button.

To remove the tag from all the nets of agiven color, click on the Clear List button under
the corresponding color choice list.
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Windows & Monitors Tool

You can use the Windows & Monitors dialog box (shown in Figure 18) to do the
following:

. Designate nets, states, and buses for windowing or monitoring
« Create and modify buses and aliases
« Create model command files (MCFs) for smulation

Windows & Monitors [ vsb_tutornial ccn )
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Figure 18: Windows & Monitors Tool
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The upper pane contains a graphical hierarchy of window and monitor types:

Net Windows State Windows Bus Windows

Net Monitors State Monitors Bus Monitors

The graphical pane shows al the items of the selected type. When abusis selected, the
Add Bus button changes to an Update Bus button as long as abus is selected. For more
information, refer to “Creating and Editing Buses’ on page 47.

The buttons to the right of the list have the following functions:

Select Global. Makes the selected item (in the list) the global selection.
Clear Selection. Removes the selected item from the list.
Clear List. Removesall itemsfrom thelist.

Preview File. Opens adialog that shows what the generated model command file
will look like.

Save To File. Creates amodel command file (MCF) containing the current
information on windows, monitors, and bus definitions.

Illegal Chars. Specifiesillegal charactersfor window and monitor names.

Windowing or Monitoring Nets and/or States
To window or monitor one or more nets and/or states, follow these steps:

1. Click on the Automatically Add New Selections button.

The cursor will turn into a cross-hair.

2. Choose the Nets and/or States check box(es) in the Object Type field.
3. Choose the Windows and/or Monitors check box(es) in the Add To field.
4. While the pointer is a cross-hair, select the net(s) and/or state(s) you want.

Every item you select is added to the appropriate window or monitor lists. Click on
the Automatically Add New Selections button again to turn off automatic addition.
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Creating and Editing an Alias
To create an diasfor anet or a state, follow these steps:

1. In the upper graphical pane, select a net.
2. Inthe Add Alias text box, enter the name of the alias for the net or state.

TI°5= Note
Visual SmartBrowser maps an alias to the appropriate name.

You can aso perform in-place editing in the alias lists in order to add aliases, update
alias names, and perform parallel operations on buses:

1. Click inside a selected net.

2. Modify the name of the net to create anew alias; pressing the Return key or clicking
outside the edit box accepts the name modification, while pressing the Escape key
aborts the edit.

Clicking inside selected buses enables you to add a new bus, after which you can
click on the new busin order to edit its name.

Removing Aliases
To remove an alias, follow these steps:

1. In the upper graphical pane, select the appropriate alias you want to remove.
2. Press the Clear Selection button to remove the alias.

Creating a Model Command File (MCF)
To create amodel command file (MCF), follow these steps:

1. Click on the Save To File button.
2. Specify the path and name for the MCF.
Specifying lllegal Characters
To specify illegal characters for window and monitor names, follow these steps:
1. Click on the Illegal Chars button.
2. Clear the lllegal Chars and Substitute Charsfields.
3. Click on the OK button.
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Creating and Editing Buses
Following are procedures for using the Windows & Monitorstool to create and edit
buses.

Displaying Bus Elements

To display bus elementsin the upper graphical pane at the top of the Windows &
Monitors tool, double-click on either Windows > Buses or Monitors > Buses.

Windows & Monitors [ vsb_tutorial. con ]
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Figure 19: Creating Buses in Windows & Monitors Tool
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Defining a Bus Name
To define a bus name, do one of the following:

« To specify abus under either Windows > Buses or M onitors > Buses, do the
following

a. Select either Windows > Buses or M onitors > Buses.

b. In the Add Busfield, type the name of the bus you want to create, and press
Enter.

The bus nam is added to the appropriate list.
« To define abus name for other net or state options:

a In ether the Windows > Buses or M onitors> Buses lists, select one of the
other (Nets or States) options.

b. Inthe Add Busfield, type the name of the appropriate bus, and press Enter.
The bus name is added to the Windows > Buses or Monitors> Busesligt,
depending on whether the nets are designated for windowing or monitoring.

T3> Note
Visual SmartBrowser maps illegal charactersin the bus name with the

specified substitute characters.

Reordering Elements in a Bus
To reorder the elementsin a bus, follow these steps:

1. In the upper graphical pane under Windows > Buses or Monitors > Buses, select
the name of the bus.

2. Drag the bus name to the location where you want it.

Removing a Bus Element
To remove a bus element, follow these steps:

1. In the upper graphical pane under Windows > Buses or Monitor s >Buses, select
the element to remove.

2. Click on the Clear Selection button.
To remove all the elements of a bus, follow these steps:

1. In the upper graphical pane under Windows > Buses or Monitors > Buses, select
the bus.

2. Click on the Clear List button.

48 Synopsys, Inc. February 2001



Visual SmartBrowser User’'s Manual — NT versicn Chapter 1: VSB Overview

3. OK the message box that tells you the items will be deleted.

Renaming a Bus
To rename a bus, follow these steps:

1. In the upper graphical pane under Windows > Buses or M onitors > Buses, select
the bus.

2. Enter the new name of the busin the Update Bus field.

Deleting a Bus Definition
To delete a bus definition, follow these steps:

1. In the upper graphical pane under Windows > Buses or M onitors > Buses, select
the bus.

2. Click on the Clear Selection button.

Specifying lllegal Characters
For window and monitor names, VSB normally definesthe slash (/) asaniillegal
character and substitutes it with an underscore ().

Disabling lllegal Character Substitutions
To disable illegal character substitution, follow these steps:

1. In the Windows & Monitorstool, click on the Illegal Chars button.
2. Clear the lllegal Chars and Substitute Charsfields.

3. Click on the OK button.

Until you specify anillegal character, VSB does not create automatic aliases or
validate bus names. Existing aliases, however they were created, are not affected.

Defining Illegal Characters
To defineillegal characters, follow these steps:

1. In the Windows & Monitorstool, click on the Illegal Chars button.
2. Inthelllegal Charsfield, type any characters not accepted by the target simulator.
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3. In the Substitute Chars field, type the characters that will replace them.
Substitutions are position-dependent.

To illustrate position-dependency, say you type “abcde” in the lllegal Charsfield
and ABCDE in the Substitute Charsfield. VSB creates an dias of A_nEt for a_net
and renamesa busasA_Bus.

175> Note
If you specify fewer characters in the Substitute Chars field than in the

Illegal Charsfield, VSB replaces unmatched charactersin the Substitute
Charsfield with the last character specified in the Illegal Charsfield.

4. Click on the OK button.

V SB uses the information in this dialog box to validate all existing net and bus
names and net aliases:

o If anet name containsillegal characters, VSB creates an aliasfor it, using
substitute characters.

o If abusname containsillegal characters, VSB renamesit, using substitute
characters.

o If an alias containsillegal characters, VSB maps theillegal character to the
correct character.

Visualizing a Setup or Hold Violation
Here is a sample setup violation error message generated by V SB:

Error: Violated setup constraint TSUD on D before CLK for cell /FALA df1l
at time 27510.8 ns.

Actual setup time was 0.2 ns, specified mnimumis 7.8 ns.

Model 1d O Instance (AL010A 100-1) 27510.8 ns.

To find the point of violation noted in the error message, follow these steps:
1. Click on the Show Global Selection Tool button.

2. Inthe Circuit Object text field, enter the name of the object (df1l) cited in the error
message. Thisisthe string of characters following the last slash (/).

3. Inthe Scope text field, enter the path to the cited instance (/FA1A). Thisisthe string
of characters preceding the last slash.

4. Make sure the Object Typeis correct (Instances, in this example).
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5. Click on the Select Global button.
6. Click on the Create Connection View button.
7. Click on the Create Examine View button to check timing values.

Visualizing a Cause Report from a Simulation Run
Here is a sample cause report generated by the LMC Model Trace:

Trace: Triggering cause report from"“FALA S':
4028.5 ns 1->X on nodel port FALA S.
4028.5 ns 1->X on cell port /FALA S W/ PAD, net FALA S
4012.8 ns 1->X on cell port /1$4/UL/S, net N$8.
4002.7 ns 1->X on cell port /FALA A/W/Y, net N$6.
4000. 0 ns 1->X on model port FALA A.

Report conpl et ed.

Model 1d O Instance (A1010A 100-1) 4028.5 ns.

To find out the underlying cause of the problem, open the cited port in Connection View
by either of these methods:

« Using the Show Global Selection button:
a. Click on the Show Global Selection button.

b. In the Circuit Object text field, enter the name of the port (FA1A_S) cited in the
cause report.

c. In the Scope text field, enter the path to the cited port (/).
d. Make sure the Object Type is set to Ports.

e. Click on the Select Global button.

f. Click on the Create Connection View button.

o n»
PR R R

. From the Hierarchy View:
a. In Hierarchy View, select the root instance.

b. From the list of ports below the hierarchy pane, double-click on the port
(FA1A_S) cited in the cause report.

Next, trace the input signals following these steps:
1. In Connection View, double-click on the port to show the fan-in signals.

2. On theinstance (/FA1A_S/UOQ) cited in the next line of the cause report,
double-click on the cited port (PAD).

3. Ontheinstance (/I$4/U1) cited in the next line of the report, double-click on the
cited port (S).
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If necessary, use the scroll bar at the bottom of the connection pane to display
Instances to the left.

4. On theinstance /[FA1A_CI/UQ, double-click on port Y.
5. Follow net N$6 to input port FA1A_ClI.

Visualizing an Effect Report from a Simulation Run
Here is a sample effect report generated by the LMC Model Trace:

Trace: Triggering effect report from*‘FALA A" at 4000.0 ns:
Model 1d O Instance (A1010A 100-1) 4000.0 ns.
Trace: 4002.7 ns Effect 1->0 on cell port /FALA AW/Y, net N$2.

Model 1d O
Trace: 4013.1 ns Effect X->0 on cell port /1%$4/U0/ QO net N$7.
Model 1d O
Trace: 4022.3 ns Effect X->0 on cell port /1$4/Ul/S, net N$8.
Model 1d O
Trace: 4030.2 ns Effect X->0 on cell port /FALA GO W/ PAD, net FA1A QO
Model 1d O
Trace: 4030.2 ns Effect X->0 on nodel port FALA QO
Model 1d O

To find out the underlying cause of the problem, open the cited port in Connection View
using either of these methods:

« Using the Show Global Selection button:
a. Click on the Show Global Selection button.

b. Inthe Circuit Object text field, enter the name of the port (FA1A_A) cited in the
cause report.

c. In the Scope text field, enter the path to the cited port (/).
d. Make sure the Object Typeis set to Ports.
e. Click on the Select Global button.
f. Click on the Create Connection View button.
. From the Hierarchy View:
a. In Hierarchy View, select the root instance.

b. From the list of ports below the hierarchy pane, double-click on the port
(FA1A_A) cited in the cause report.
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Next, trace the output signals:
1. In Connection View, double-click on the port to show the fan-out signals.

2. On theinstance (/FA1A_A/UQ) cited in the next line of the cause report,
double-click on the cited port (Y).

3. On the instance (/I$4/U0) cited in the next line of the report, double-click on the
cited port (CO).

If necessary, use the scroll bar at the bottom of the connection pane to display
instances to the right.

4. On theinstance /1$4/U1, double-click on port S.
5. On the instance /FA1A_CO/UO, double-click on port PAD.
6. Follow net FA1A_CO to output port FA1A_CO.

Using Traces from a Simulation Run in Causal Trace

You can use the Causal Trace tool to cut-and-paste traces from a simulation in order to
look for cause-and-effect information for a model.

Hereis an example of tracesin a cause report generated from the simulation of amodel:

LMC Model Trace in ' TB. DUT. CFPGA. SMARTMODEL' at 16100 ps:

Begi nni ng cause report from"JDCE FSRAMXE":
16.1 ns 0->X on cell port /U1287/$1l120. GIS. TR /QUT, net FSRAMCE
16.1 ns 0->X on cell port /U1287/$1l 20/ QJT, net /U1287/$1l 20. GIS. TR

5.3 ns 0->X on cell port /FSRAMCE | NT_reg/ QUT, net n3398

5.3 ns X->1 on cell port /FSRAMCE | NT_reg/ CLK, net n2468

3.9 ns X->1 on cell port /U879; cl kbuf/QJT, net n2468

0.0 ns X->1 on cell port /UWU879;clkio _buf/CUT, net WB79; cl ki o_bufsig

0.0 ns X->1 on nodel port FCLOK
Report conpl et ed.

To find out the underlying cause of the problem, do the following:

1. In the main window, click on the Causal Trace button. THCEE
AIE'*
2. Cut and paste the appropriate portion of your simulation output into the VSB Causal
Trace window.
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-+~ YSB Causal Trace =] E3

Enter Trace Test from Simulation ;

[IMC Model Trace in ' TB. DUT. GFPGA SMARTMODEL' at 16100 ps: |« |
Begi nni ng cause report from"JDCE FSRAMXE":

16.1 ns 0->X on cell port /UL1287/%$1120. GIS. TR/ QUT, net

16.1 ns 0->X on cell port /UL1287/$1l20/QJT, net /UL1287/

5.3 ns 0->X on cell port /FSRAMCE | NT_reg/ QUT, net

5.3 ns X->1 on cell port /FSRAMCE | NT_reg/ CLK, net

3.9 ns X->1 on cell port /W79;cl kbuf/ QJT, net n2468

0.0 ns X->1 on cell port /UB79; clkio_buf/QUT, net

0.0 ns X->1 on nodel port FCLOCK

Report conpl et ed.

. o

Show Trace | Cloze I

Figure 20: Causal Trace Tool

a. Click on the Show Trace button.

The VSB will parse the output, looking for cause reports in the LMC Model Trace
output. If it finds complete reports, it will open anew Connection View for the
report and show the cause and effect path

Viewing and Editing Instance Timing and Initial State
Values
To view timing and state information, follow these steps:
1. Display the instance in Examine View using one of these methods:
o InaHierarchy View, double-click on the leaf instance.
o InaConnection View, double-click on the instance.
o Select the instance; then click on the Create Examine View button.
2. Click on the Timing Form or State Form down arrow to display the related
information.

T3> Note
The down arrows are enabled only if the selected instance includes the

corresponding timing and state information.

3. If you change the timing or state information, the Accept Modification button is
enabled. Click the button to record your changes.
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Selecting Circuit Objects

This section provides information on how to select circuit objects under different
circumstances.

. InaHierarchy View, click on an instance or port to make it the global selection.

. InaConnection View, click on anet, port, or instance to make it the global
selection.

. Inthe Global Selection tool, select a port, net, or instance, and click on the Select
Global button.

. Inthe Net Tagstool, select anet, and click on the Select Global button.

« Inthe Windows & Monitorstool, select anet or instance, and click on the Select
Global button.

Menu Commands

The following sections list the different menus and the functions you can access from
them.

File Menu
The following commands are available from within the File menu:
« Open. Displaysadiaog box in which you select anetlist file to open.

. Save As. Savesthe active netlist file. This option is available when you change
timing or initial state values. Changes do not affect the design from which the netlist
file was created.

. file_name(s). Bringsup a.ccn file that has been previously opened.
. Exit. Endsthe active VSB session.

Options Menu
The following commands are available from within the Options menu:
. Toolbar. Togglesdisplay of thetoolsicons that access the different windows.
. SatusBar. Togglesdisplay of statusinformation in the main window.
. Show Tool Tips. Togglesdisplay of tool descriptions.
« Show Circuit Object Tips. Toggles display of circuit object descriptions.
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View Menu
The following commands are available from within the View menu:
. Hierarchy. OpensaHierarchy View based on the selected object.
« Connection. Opens a Connection View based on the selected object.

. Examine. Opensan Examine View based on the selected object. You can use an
Examine View to edit timing and initial state values and view other details about the
selected object.

. Message Window. OpensaV SB message window in which you can see the
version of the VSB and any messages that the V SB reports.

Tools Menu
The following commands are avail able from within the Tools menu:

. Show Global Selection Tool. Opensthe Global Selection tool, where you can
select nets, ports, and model instances by name.

« Show Net Tags Tool. Opensthe Net Tags tool, where you can set tags (colors) for
specific nets.

« Show Windows & Monitors Tool. Opensthe Windows & Monitors tool, where
you can set up windows and monitors for nets, states, and buses.

« Show Causal Trace Tool. Opensthe Causa Trace tool in which you can cut and
paste a portion of your simulation output. VSB will parse the output, looking for
cause reportsin the LMC Model Trace output and open a new Connection View to
show the cause and effect path.

wWindow Menu
The following commands are avail able from within the Window menu:

. lconify All Windows. Reduces the main window and all Hierarchy, Connection,
and Examine View windows to icons. Also closes all tool windows.

. lconify All Views. Reducesall Hierarchy, Connection, and Examine View
windows to icons.

. RaiseAll Views. Restoresall Hierarchy, Connection, and Examine View windows.

. window_name. Brings the named window to the top. Each window name specifies
the view and the port or instance on which it is based.
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2

Learning Visual SmartBrowser

Introduction

The Visua SmartBrowser (V SB) enables you to improve your productivity when
working with SmartCircuit models of FPGA and CPLD devices. This chapter presentsa
brief tutorial that you can use as the basis for learning how to use the VSB. You can use
the tutoria to learn how to:

« Work with a post-layout netlist (in the SmartCircuit .ccn format)
. Examinethe design in various graphical views
« Define buses

Specify circuit objects to window and monitor during simulation
Create amodel control file for ssimulation

Setting Up the Tutorial

You open acompiled design netlist (.ccn) file by starting V SB with the netlist file name
on the command line; VSB will not invoke without a file name. In this section, you will
use afile prepared specially for the tutorial. Thefileislocated at:

%$LMC_HOME%\lib\datalvsb_tutorial.ccn

1. To begin the tutorial, open the sample netlist included in your SmartModel Library
installation using this command:

vsb 9%BLMC HOVE% | i b\ data\vsb_tutorial .ccn

If you already have the V SB running and your current design is not
vsb_tutorial.cnn, re-invoke the VSB using the previous command.
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After VSB reads the tutorial design netlist, it briefly shows the number of instances
In the design and then creates a VSB Main Window that looks like this:

:."::r: Yisual SmartBrowser [ ¥vsb_tutorial.ccn: instruction_register ]

File Options  Yiew Tools  wWindow Help
= - i TraceE
= Y| < @ E v | ¥
|__ _.: _.: _.: q‘ |

|
|Selecti|:|n: [Instance] TOF  [Tywpe] instruction_register  [Scope] £
|For Help, press F1 | \Unmodified 7}

T3> Note
Someillustrations of the windows in thistutorial have been dlightly altered

in order to make them less awkward on the page. If awindow in your VSB
session comes up slightly different than what you seein anillustration, don’t
worry; the graphic has probably been adjusted.

Before you actually get started with the tutorial, here are some suggestions for arranging
your screen so you have more room to work:

1. Move the main window to the upper right corner of your screen.

2. If you are using this tutorial online in PDF format, move the tutorial window to the
lower right corner, and make it as tall as possible without covering the main
window.

3. Press the page button in the Acrobat Reader to turn off the bookmarks and
maximize your reading space. |

4. Make the tutorial window about athird to a fourth of the overall screen width,
depending on the size of your monitor.

You can aways adjust the windows to your liking later.
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Using the VSB

The main window is not only an entry point into your design when you invoke V SB, but
it provides you ameansto display different windows that have specialized purposes. In
essence, the main window acts as a central control while you work in aVVSB session.
When using the VSB, you will be able to use the main window to navigate back and
forth between these various windows.

Before bringing up any of these other windows, let’s ook at the different functions
within the main window itself. First, you should know that the initial main window does
not display all tool buttons—such as the Connection View—when you invoke V SB; tool
buttons are context sensitive, relative to the current selection. The main window is
capable of displaying the following information:

« Menu bar—displays by default.

. Buttonsto open the various views and tools—display by default, although some are
greyed out by default until an appropriate time.

« View control pane with iconsfor all open views—displaysicons only when a
specialized window is open.

. Status bar—displaysonly if you choose the Options > Status Bar menu item.

Here is how the main window can look when you open different specialized windows
and display the Status Bar:

Connection View Global Selection Tool Windows & Monitors Tool
Button Button Button
Menu Bar Examine View Net Tags Tool
Button Button Causal Trace

Button

|Seleu:tiu:un: [In&\\tance] LI}Z [Tupe] INBLIF_0O X@cnpe] AEed \

For Help, pressF1 / \ AN |Urmodified
Hierarchy View \ / View Control Pane
Button
Icons in View Control Pane Status Bar
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Now that you are familiar with the different areas in the main window, let's open a
Hierarchy View, which isacommon first step when using V SB.

1. Click on the Create Hierarchy View button. =
|—-
[—

V SB displays the design in a new Hierarchy View.

Thisisthe“root” instance or “design” instance. It represents the design described
by the netlist, and in VSB it is treated as a device. The instance is colored—
depending on your color map—becauseiit is selected. Only one circuit object can be
selected at atime, soit’s called the global selection.

Hierarchy Pane 2.To deselect the instance, click on any
unoccupied space in the upper pane of
the Hierarchy View. Try it now. The
Instance isn’'t colored any more, because
it's not selected.

Tool Bar Design Instance

3.Click on the instance now to reselect it.

. instructioh register . .
Detail M e You can see each port’sdirection (I, O, or

et (1] 1/0, as defined in the netlist), its name,

High and—for the design instance—the
u T corresponding symbol pin namein
LIS d parentheses. For example, CLOCK_IR is
Medium |1 170 ) cLock IR (Poss) an input/output port that corresponds to
T2 || T/0)nsT_BITo [DPO42) pin DPO55 on the device symbol.

Low || 1/O JINST BITT (DP04S) 4.Click on the CLOCK_IR port now.

1/0
[ 0 YINST_BIT2 [DPOS4)

Expand|| 1£9.) RESET DPO38)
1/0 ) SHIFT_IR [DP044)

li—
Collzpes 1/0 ) TDI [DPO40)
1/0 ) TD0 [DPOS3)

& || 1/0)1RsT DPOSY)

It turns color becauseit’sselected. But it’s
part of the instruction register instance,
s0 the instance is still selected, too.

5.Click now on any unoccupied spacein the
lower (port) pane to deselect the port.

Find 1/0 Y UFDATE_IR [DFO45) Notice that t_he instance is still selected in
m the upper (hierarchy) pane.
Close |Selection: [Instance) TEI/F‘ [Type] instruction_ 1| 6.Click now on any unoccupied space inthe
P Help, press F1 | 4 hierarchy pane to deselect the instance.
!
Status bar Port Pane

Theinstance is labeled with its cell type, its
name, and the number of instances—hierarchical blocks and semiconductor vendor
(SCV) instances—at the next level down.
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7. Double-click on the instance now to expand the hierarchy beneath it; you may need

to adjust the hierarchy pane to see more instances.

8. Drag the view divider down so more of the

hierarchy isvisible.

Help View

9. Double-click on the instruction_cell instance
1$12 to expand it.

10. Scroll the Hierarchy View in order to seethe LTI
expanded hierarchy. TOF

Two visual cluesdistinguish an SCV instance

from a hierarchical instance: 1) the SCV

instanceis outlined in black, and 2) itslabel |

shows that it contains O instances. The —
instruction_cell instance named 1$12 contains four SCV instances.

11. Double-click on the DFPC named 1$12.

i’ Divider

When you double-click on an SCV instance, VSB displaysit in anew Examine
View; you can resize or move the Examine View window if it covers the tutorial or

another window.

2> Examine Yiew [ 1312 )

Wiew  wWindow

Mame: 1§12 Type:
Scope: A$12/4

DFFC

Documentation:

ST

| - N§2

Graphical H$7

Pane Ng2 1
\

HE14

CLK

CLR

Yviv|y

ad ground

G FRE

Timing Form

Button —

Help |

mvl State Form T‘| Close |

|Far Help, press F1 |

|Unmodified

State Form
Button
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62

12.

13.

14.

15.

Thisinstance includes timing information.

Click on the Timing Form down-arrow button near the bottom of the Examine View.
e Ph I
Tiring Fiarm AI State Form V| Close | Help |
Timing Selected Timing
AEKOMAASIE < | | Name: 75_D_CLKNLD [EecesiEaTeaien |
H_CLR_CLEMI Description
TS_CLR_CLERNL -
TH. PRE_ CLEN Setup on D before CLE j
TS_PRE_CLKNI
PdLMIN_CLKN . _
Timing PudHMIN_ CLEM Timing Yalue Units: & ps © ng © us O ms
FudLMIN_CLRM
Parameters FidHMIN_PREF Walues in.coh File:
m_EhHE_Eﬁw_ 1200 2600 5200
TPD._CLKLH Current ' alues:
KS_ELKHL |1 300 3600 |52EIEI
_CLRLH
TPD CLRHL = [Min] (Typ) ES]
|For Help, press F1 | |Unmodified 2

In the upper (graphical) pane of the Examine View, click on the text label for each
input port (D, CLK, CLR, and PRE).

The timing parameters associated with each port are highlighted in the Timing list
as you select the port in the graphical pane.

Click onthe TS D_CLKNLO timing parameter at the top of the Timing list.
V SB displays information about the parameter to the right of the list.

Asshown, TS D_CLKNLO isthe setup time on D before CLK. In the .ccnfile, the
Min, Typ, and Max values for this instance are 1300, 3600, and 5200 ps,
respectively (as specified in the netlist). The current values show that the instance
has not been modified since the .ccn file was opened.

You can display these values in different units (ps, ns, us, or ms), and you can
change the values.

Change the minimum value from 1300 psto 1.35 ns.

Note that your changes affect only this V SB session, unless you save the modified
netlist (.ccn) file. Even then, the changes do not affect the original design, just the
netlist.

As soon as you begin typing in the Min entry box, the Accept Modification button
becomes available. This button changes the value for thisinstance.
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16.

17.

For this exercise, we'll leave the val ues unchanged. (So do not click on the Accept
Modification button.)

Notice in the graphical pane above the Timing Form that the instance shows the
association between ports D and CLK by linking them together.

Click on some of the other parametersin the Timing list.

When you select a parameter in the Timing list, VSB shows you the associated
ports, as specified in the compiled netlist. Note that some manufacturers define port
delaysin which timing information is associated with only one pin.

This instance aso includes state information.
Click on the State Form down-arrow button.
Any state parameters for the instance are listed on the State Form.

Timing Form  ™WF | State Fomn AI Claze | Help |

Selected State
Mame: STATE fceept Modification |

Dezcription
|7 Internal State of DFFC ﬂ

ﬁ;t:rlgameter Walue in .con File:
Iu

Current % alue:
Iu
Bit Pogition: 0

4 =

|For Help, press F1 | |*Modil

18. Click on the STATE parameter in the list.

Asshown, thisisthe internal state of a DFPC instance. Its default valueis*“u,” but
you can change the initial value for thisinstance. Valid bit valuesinclude: 0, 1,
X (unknown), u (uninitialized), z (high-impedance), and - (unspecified).

For a complex multiple-bit state value, aswith aRAM device, you can find a
specific bit by dragging the Bit Position slider from right to left or clicking on the
arrow buttons beside the slider. V SB shows the current bit position above the slider.
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19. Enter anew vaue in the Current Value field.

As soon as you begin typing, the Accept Modification button becomes available.
Remember, we'll leave the values unchanged for this exercise.

20. When you're ready, click on the Close button in the 1$12 Examine View.

Identifying Hierarchical and SCV Instances
There's another difference between hierarchical instances and SCV instances.

64

. In the port pane, double-click on port

1. Inthe Hierarchy View, click on the instruction_cell instance named 1$12.

If the Hierarchy View is concealed somewhere, you can use the “TOP” icon in the
View Control Pane of the main window to pop it forward.

TL: Connection View [ CLOCK. .. [Hj[=]

CLOCK_IR.

Actionz  MWiew wWindow Help
V SB createsanew Connection View basedon [ 1= CLOCK_IR
port CLOCK _IR. From there you can explore e
the receivers connected to the port. o ﬂ
. Inthe Connection View, click the right mouse I_Hli ?
button to display the popup menu. - :
. Choose the Raise Application Shell Window :ﬂ;'d?r”n Baise Application Shell window:
command to bring the main window to the f{mm
t op. -i-l Wi
. . . L Erpatid
. Inthe View Control pane of the main window, S ,:;ﬁ:;e
click on the icon labeled TOP. | B _ _
Eird Eument Seleatimn
6. Click onthe DFPC SCV instance named 1$12. | 2101 Add Curent Selection
. . .‘_ Auta Find Selection
7. In the port pane of the TOP Hierarchy View, : :
double-click on pOI’t D 0] (=123 Create Sparze Higrarchy Wiew

| Hide Unconnected objects
Because D isaport on an SCV instance,

there's no underlying hierarchy; so the new Connection View is based on the
Instance rather than the port.

. Now explore the receivers connected to the DFPC instance | $12:

a. For this exercise, deselect the DFPC instance in the top Hierarchy View.
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b. In the Connection View of the DFPC I$12 instance, double-click on the Q port
button to expand it.

V SB shows another DFPC instance (1$6)
and an MX2 instance (I$4). The net
connection is shown in cyan, because it’s
the most recently expanded.

5 Connection View | 1512 )

i OFFC = 9.Double-click on the same port (Q on
Hiigh iz . e 1$12) to collapseit.

- e =0 L

Faa || T e ol The fan-out connection is hidden, but

Medium || | e the instances remain.

I & | L ] _
1 M2 10.Click on the net connection between
Lo - 1$6 and 1$4. It turns color becauseit's

i selected.

-t 11.Click on the Hide Selected Object

I-.n-
1~ tool !l
Collapse =
Hide Sel
J|

12.Click on the Hide Unconnected Objects

F-
e tool. . | { |
__! Hide nc's
1z
Hida nc

L
=]
=

That's afast way to undo awide fan-in
or fan-out; but we need to see those
components to go on with the tutorial.

E Ll . | 2| 13 Double-click on the Q port again to
Selectiors [Dutpit Pot] 0 [Scoped A512451 2/ .
e T r expand it.

14.Expand the Q port on |$6.

15. Expand the PAD port on the OUTBUF_0 instance named UO; scroll to the right to
see the DP046 port.
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You have traced the net connections all the way to 1/0 port INST_BIT1, which
corresponds to symbol pin DP046 on the design instance.

TT: Connection Yiew [ 1312 ] M= E
Actions Wiew  wWindow Help

S [oX
[ietail
He

High IO

i‘lq —|

INST_BIT1 (DP046)

Change Zoom Too

Mediurm

i FeE

Lo

16. To see the whole connection path at once, choose Zoom High to zoom out from
Detail Zoom to High Zoom.

Determining the Scope of an Instance

Remember that the last expanded net is shown in cyan unlessit is also the current global
selection. That makes connections easier to follow as you expand ports across the

design.

L Connection Yiew [ 1312 ] M=]

Actions  Wiew  wWindow Help

Last
Expanded

| T
_l Q TR INST_BIT1[DP45]
De‘ta” B12 QUTEUUF_U o / Net
o J r
TN _f
Mz =

L=

|| 5 S

High 11
x 7
1S, _.Jj
Mediurm

1. Reset the zoom level to Zoom Detail.
2. On the 1$12 instance, expand the D port to show its drivers.
The Connection View pans to the | eft to bring the driver instance into view.

The new M X2 instance is named 134, the same as another M X2 instance in this
Connection View.
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3. Select the I1$4 instance you just revealed.

In the status bar at the bottom of the Connection View, the scope of thisinstanceis
shown as /1$12/.

4. Select the other 1$4 instance, to the right of 1$12.
The status bar shows its scope as/1$13/. It is part of a different hierarchical block.

™ Connection View [ 1312 ]

Actionz  Wiew  window

||—l@~
Dietail

el

High
Ground _i_la

Port  Thrs—ll

Mediurm

Hs

Lo

Collapse

=] E3

Help

MX2
%4

Kl

MXZ
It

2

@l |

|Selecti|:|n: Instance] 134 [Tepe] M2 [Scope] HI$13£‘

|Far Help, press F1

| Detail

“Modified” 7

In Detaill Zoom, you can also display the scope of each instance:

5. In the Connection View, click the right mouse button.

6. From the pop-up menu, choose the Show Scope Paths command.

Chapter 2: Learning Visual SmartBrowser

Scope
Status

Asyou can see, some of the ports are green, indicating connection to ground. Ports
connected to power are red. These colors appear only after the port or instance has
been explored in Connection View, Hierarchy View, or Examine View.

Power and ground nets are not shown, even though the ports behave like other ports
on the instances. Unconnected ports, such asY1 and Y2 on the OUTBUF_0O
instance named UO, behave similarly.
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Creating a Sparse Hierarchy

Once the Connection View contains all the instances you are interested in, you can
create a Hierarchy View that contains only those instances. This can help you see the
hierarchical nature of a portion of the design without the clutter of unrelated instances.

1. Inthe I$12 Connection View, click on the Create Sparse Hierarchy tool. E'I!
|
Hier.

If you zoom out, you can see that £ Hierarchy View (I$12 ) M= B3

the new Sparse HlerarChy View Actions  Wiew  Window Help
shows the same five SCV

instances as the Connection View. '—] &
Asyou select the various SCV Detail

Y

Inntructon_regirter
TQP

instances, they are selected inthe |- A scV
Connection View, too. Remember, I_Hligh _nu;EUF Instances
selection is global. '
2. Inthe Hierarchy View you just .;1_.!_3{ | =
ediurm — un

created, click on the Close tool.

|
E EF1E _
LDW Ina H l:ll'l_l.':Bll
Close Bie /

3. Click on open spacein the [$12 =T e
Connection View, so no circuit
object is selected. I= __
Colapeefl —— M GaT
Using Global Selection | ] _y

Find "5

So far, you’ ve worked with Hierarchy
View, Connection View, and Examine

View. Thereare also three dialog tools  Close s
inVSB.
1. Bring the main window to the top. — e -
2. Click on the Show Global Selection Tool icon. v
o =

In the Global Selection tool, you can move up and down the design hierarchy to find
a specific port, net, or instance by name.

3. Inthe Object Type area, choose I nstances.
4. Click on the Browse Given Scope button.
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Thelist below the button shows all the instances in the current scope (as shown in
the Scope field, near the top of the Global Selection tool).

5. Scroll down the list and double-click on 1$12 to move down that hierarchical
branch.

The Scope field shows/I$12/, and the list shows instancesin that hierarchical block.

Shows there are no . 6.In the list, double-click on 1$12.
instances below; Scope with
indicates a leaf I$12/1$12 instance 1$12/ is added to the scope, but
it'san SCV instance, so the list
doesn’t show any instances.
Instead, the list shows double
— - dots(..), representing the parent
l__ Circuit Object : I[Nu:uney hierarchical block
o Seope: |/1$12/1312/ 7.Double-click on the double dots to
— K : move back up the hierarchy a
— 1|\ Obiect Type: € Ports Select Global
EE " Instances 8.Inthelist, click on 1$4.
% \ Branse Given Scone | || 9.Click on the Select Global button
Close next to the Object Type area.
Filter - .
foe Fler 10.Click on the Close button.
The SCV instance/1$12/1$4 is
selected in the 1$12 Connection
View.
Cloze Help |
|Selection: None
|For Help, press F1 o
175> Note

Once you' ve set the scope in the Globa Selection tool, you can change the
Object Type and select a port or net just as easily, but we'll stick with
Instances for this exercise.
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Working with Circuit Object Tips

You may have noticed the text boxes that pop up when the pointer rests for a moment
over anet; these are called circuit object tips.

:';'r; VYizual SmartBrowser [ vsb_tutonal cen: instruction_register ]
File Optionz  “iew Tools 'Window Help
L= = = TracEE
=g /@B 7 | %
==l ¥ =
Selectiunj Create Hierarchy H*'fiE'f‘*'LE:] inztruction_register  [Scope] £
| Create a Hiranchy viewy starting at curent selection | |Urmodified 2

Circuit Object Tip
Circuit object tips provide information, not displayed at the current zoom level, about
nets and instances in the active view.

1. From the view control pane of the main window, bring the CLOCK _IR Connection
View to the top.

2. Expand the CLOCK _IR port.

3. Expand the Q port on each of the three DFPC instances in the column you just
exposed.

4. In the next column, expand the top output port (Q, Y, or PAD) on all six instances.
5. Set the zoom level to High.
6. Make the Connection View large enough that you can see al the connection paths.
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Chapter 2: Learning Visual SmartBrowser

Now check some of the net connections by resetting the pointer briefly over the output
net connection from each of the six output ports you just expanded.

T Connection View [ CLOCE_IR ]

Actionz  Wiew  wWindow

CLOCK_IR

(F{n]

Collapse

<

HEUF_0

[
LZE

DFPC
§i2

[
!_"

DFPC
§i2

| e

DFPC
§i2

|5 e M |

TOO [ OPEE )

QUTEUF 0 ks

T ¢

STFLI/NET

Rest pointer on
each of

these net
connections

Three of the nets from those six output ports are named N$7. But the circuit object tips
include the scope of the net (if it differs from the scope of the active view), so you can
see that the nets are distinct.

Thisis especially useful at zoom levels where scope paths are not visible.

As mentioned earlier, the most recently expanded net connection is shown in cyan.
When you select acircuit object, it's shown in the selection color. These visual aids are
transient; they change each time you expand a port or select a different circuit object.
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Visually Identifying Nets with Net Tags

In acomplex display like the one you' ve created in the active Connection View, it can

72

be
1

helpful to assign different colors to specific nets.
. Bring the main window to the top, and click on the Show Net Tags Tool

button.
i

. Arrange the Net Tags tool and the Connection View from CLOCK _IR so you can
see them both completely; if necessary, you can resize the Net Tags tool.

. Inthe Net Tags tool, click on the button labeled Tag Net white.
The pointer changes to a pointing hand.

Aslong asthe pointer is ahand, every net you select istagged with the current color
choice, but you do not change the global selection.

. Inthe Connection View for CLOCK _IR, usecircuit object tipsto find the /I$12/N$7
net. (That's the output from one of the M X2 instances in the third column from the
left.)

. Click on the /I$12/N$7 net to select it.
The net turns white.
. Inthe Net Tagstool, click on Tag Net yellow.

7. In the Connection View for CLOCK _IR, find the /I$13/N$7 net, and select it. (It's

the net from the other M X2 instance in the same column.)
Tag one more net:.

8. Inthe Net Tagstool, click on Tag Net green.
9. In the Connection View, select the N$7 net.

10.

11.

12

In the Net Tagstool, click on Tag Net green again.
The standard pointer returns.

Asyou can see, the net connections are much easier to follow now that they are
tagged. To learn a bit more about the Net Tags tool, continue with these steps:

Click on the Tag Net blue button.
. In the Connection View, select four or five of the other net connections.
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You can see the nets added to the “blue’ list as you select them in the Connection
View.

™ MNet Tags [ vsb_tutonal.ccn ] M=l E3
Wi  wWindow Help
r r r ¥ Tag Net Blue
A12/NE7 AE1INET M7 MHE3
HE2
MHE2
M
Clear List | Clear List | Clear List | Clear List |
[Elear Selected (el llaas: | SelentiElata |
Cloze | Help |
|Seleu:tiu:un: [Met] H$F  [Scope] A$124
|Far Help, press F1 |*Modified* 2

13.
14.
15.

16.

17.
18.

Now clear some nets from the list:

In the Net Tags tool, select a couple of nets from the list under Tag Net blue.

Make sure the netsin the other three lists are not selected.

Click on the Clear Selected Net Tags button.

Asyou can see in the Connection View, the nets are no longer tagged.

You can also clear an entire list at once.

In the Net Tags tool, click on the Clear List button under the list of nets tagged blue.

Aswith the Global Selection tool, you can change the global selection from within
the Net Tagstool:

Select the net from the list under Tag Net white.
Click on the Select Global button.

Asyou can seein the active Connection View, the white net is selected. (That’s why
it's shown in the selection color, for now.)
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T Connection Yiew [ CLOCK_IR ]

Actions Wiew  wWindow Help

INBUF_0
1]

F] mia
| i B4 )
F TOO | DRSS Net in new
= r |
=

[} global selection

DFPC
§i2

5 e
[ S e}

CLOCK_IR OFPC

512 QUTEUF 0
||"|:| = QUTEUF 0 un -

[ ] ET
Collapes D‘FEC r (11
—_r - g [ |
=
E o J o DLITEFIJLIF_IJ
Find A DFPC S H
B
= = -
i i
' =

| e
ek
=
1

Aslong as the pointer is a hand, thisisthe only way you can change the global
selection. You stop tagging, and get back the standard pointer by clicking again on
the active Tag Net button (so that no button is pushed in) or by closing the Net Tags
tool.

19. In the Net Tagstool, click on the Close button.
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Defining Windows and Monitors

There's one more tool to learn about. With VSB, you can define windows and monitors
on nets, states and buses, and save them in amodel control file for use during
simulation.

1. Bring the main window to the top, and click on the Show Windows & Monitors

Tool button.
o
=

2. From the hierarchy tree at the top of the Windows & Monitors tool, choose
Monitors > Buses.

3. Inthe Add Busfield, type N7_Bus, and press the Enter key (or Return).
4. Inthe hierarchy tree, select the bus you just created.
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Windows & Monitors [ vsb_tutorial_cen |
Wiew  window

5.In the Object Type area, click on the Nets
check box to turn it on.

Windows
=B Moritors

b f

7 IS1INGT > 813 N7
T AF1ZINET - I$12 N7

6.Click on the Automatically Add New
Selections check box to turn it on.

The pointer changes to a cross-hair. As
long as the pointer is a cross-hair, any net
that you select globally is added to the
N7_Bus net. (Use the center of the
cross-hair to select circuit objects.)

— Element E ditar

7.Ensure that the Bus check box inthe Add To

Add Bus ||N?‘_Bus

= wlindow i imwe Element
% honitar

section is checked and make sure the
N7_Bus appearsin the text field.

8.Bring the Connection View from
CLOCK _IR to the top.

9.Click on the /I$12/N$7, /1$13/N$7, and N$7

— Selection Adder

nets; they should be the colored nets

¥ Autarnaticaly Add Mew Selections

Selected Object : I[Net]N$?' [Scope] AF124

tagged using the Net Tags tool.
The N7_Busin the hierarchy window of

Okject Type Add To the Windows & Monitorstool should now
|7 ets |V [ wWindows [+ Bus: be desi gnated with a p| us (+) Slgn
States 7 mtore [N7_Bus | 10.Click on the “+” sign to expand the

N7 _Bus.
11.Click on each of the tagged nets.

|Selection: [N?t] ME7  [Scope] A$12/

|F|:-r Help, pres* F1

12.Select and hold one element in the list
while you drag it to adifferent position in

\

Cross-hair Pointer

the list under the N7_Bus.

You can use the Select Global button to the
right of the list to set the global selection
to an element in the list. Remember,
selection is global; only one circuit object
can be selected at atime.

The Clear Selection button removes any selected elements from the list, and the
Clear List button removes all elements from the list.

13. Try those buttons to remove and clear selected elementsin the N7_Bus list.

You can also window or monitor the states of instances that include state

information.
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14.
15.

16.

and Monitors check boxes.

17.

using the cross-hair.

18.

State information for the six DFPC instances was added to the list as you selected
them, even though the State Windows list wasn’t displayed at the time.

In the Element Editor area, click on the Window button.
For this exercise, make sure the States and Nets check boxes are pushed in the

Object Type area.
In the Add To area, uncheck the Bus box (if it isn’t already) and push the Windows
In the Connection View from CLOCK IR, select each of the six DFPC instances

In the hierarchy list in the Windows & Monitors tool, select States under the tree.

T3> Note

If you had selected an instance without state information, nothing would

have been added to the State Windows list for that instance.

19. Now look at the Nets under the tree.

Thelist contains every net (except power and ground) connected to every port on

each of the six DFPC instances you selected.
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Hi¥ Buses =] Selet (5 el |
Elﬁ b onitors
=-I° Nets Clear Selection
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----- T A$12/HE7 - " _I$12_N:
----- T /Ng21 - " W21 Preview File... |
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In this exercise, you added itemsto two lists at once, even though neither of the listswas
visible at the time. Thisis a powerful shortcut, and it isimportant to understand how to

useit:

While the pointer is a cross-hair, you add items to each list that correspondsto a
“pushed in” button in the Selection Adder area.

Saving Model Control Files (MCFs)

When you' re ready, you can save the window and monitor information to a model
control file for use during simulation.

1. Click on the Save To File button.

2. Set the Selection field to the name and path where you want to save the model
control file, using the filter and lists as needed.

3. For thistutorial, just click on the Cancel button; thereisno real information to save.

T3> Note
If you like, you can use the Preview File button to view what the file would

look like before saving it; use the Page Down and Page Up keys on your
keyboard to navigate through the preview file.

Before you continue, turn off the Automatically Add New Selections function by
clicking on its button in the Windows & Monitorstool. The standard pointer returns.

In the Windows & Monitors tool, you can aso create aliases and define substitutes for
characters your simulator does not accept. Refer to “ Specifying Illegal Characters’ on
page 49 for more information.

Changing Window Views
By now, you probably have alot of open views and tools al over the screen, but that is
easy to fix
1. Raise the main window.
2. From the Windows pull-down menu, choose the Iconify All Views command.

All open views are reduced to icons—the main window remains.

TI5= Note
The Iconify All Windows command reduces the main window, too; and it

closes the Global Selection, Net Tags, and Windows & Monitors tools.

78 Synopsys, Inc. February 2001



Visual SmartBrowser User’'s Manual — NT versicn  Chapter 2: Learning Visual SmartBrowser

This concludes your introduction to Visual SmartBrowser; close the VSB main window
without saving anything. You will discover more features as you use V SB to speed the
design and debug process. If you are using this tutorial online, click on the Close button
above to close the tutorial.
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Index

Index

A
Aliases
creating 46
editing 46
removing 46
B
Blocks

hierarchical, collapsing 24
hierarchical, expanding 24
Buses
creating 47
definitions, deleting 49
editing 47
elements, displaying 47
elements, removing 48
elements, reordering 48
monitors 45
names, defining 48
renaming 49
windows 45
Buttons
Close View 68
Create Hierarchy View, in tutorial 60
Create Sparse Hierarchy 68
Hide Selected Circuit Object 65
Hide Unconnected Circuit Objects 65
in Main window 15
Show Global Selection 68
Show Net Tags 72
Show Windows & Monitors 75
tool 18
view 18

C

Cause reports
from asimulation run 51, 53
Characters
illegal substitutions, disabling 49
illegal, defining 49

February 2001

illegal, specifying 46, 49
matching 40

Circuit object tips
toggling 16

Circuit objects
selected, hiding 33, 35
unconnected, hiding 33, 35
viewing 16

Commands
menu 55
vsb 15

Connection 34

Connection view 14, 18, 21, 29
closing, from tool bar 35
instance, showing in 31
pop-up menu 32
showing port drivers 30
showing receivers 30
tool bar 34

Connections
collapse port, from pop-up menu 33
expand port, from pop-up menu 32
expanded port, hiding 30
exploring from a port 24
net, hiding 31

Control file
model, creating 17

Controls
view, from pop-up menu 26, 38

CPLD devices 11

D

Definitions

bus, deleting 49
Designs

opening 15
Detail zoom

in connection view 21

in hierarchy view 20, 26, 27, 34
Details
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instance, displaying 25
Devices
CPLD 11
FPGA 11
Displays
change from popup menu 32
Divider
view, in tutorial 61
Drivers
port, showing in Connection view 30

E

Elements

bus, displaying 47

bus, removing 48

bus, reordering in a48
Examine view 14, 18, 36

pop-up menu 38
Expressions

regular 40

Fan-in

undoing 31
Fan-out

undoing 31
File menu 55
Files

model control, creating 17, 46
Forms

State 37

Timing 36
FPGA devices 11

G

Global selection tool 18, 39
Graphical pane 36

H

Hierarchy
blocks, collapsing 24
blocks, expanding 24
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collapse tree, from pop-up menu 26
expand tree, from pop-up menu 26
traversing 40
Hierarchy view 14, 18, 20, 23
closing, from tool bar 28
pop-up menu 25
sparse, creating 31, 33, 35
tool bar 27
High zoom
in connection view 21
in hierarchy view 20, 26, 27, 34
Hold violations
visualizing 50

Illegal characters
defining 49
specifying 46, 49
substitutions, disabling 49
| nstances
details, displaying 25
displaying 16
showing in connection view 31
timing, editing 54
timing, viewing 54
top-level, displaying 25

L

Levels
zoom 20
zoom, setting 22
Low zoom
in connection view 21
in hierarchy view 20, 26, 27, 34

M

Main window 15

elements 15
Medium zoom

in connection view 21

in hierarchy view 20, 26, 27, 34
Menu bar

in Main window 15
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Menus
commands 55
File 55
Options 55
pop-up menu, connection view 32
pop-up menu, examine view 38
pop-up menu, hierarchy view 25
Tools 56
View 56
Windows 56
Model control file
creating 17, 46
Models
SmartCircuit 11
Monitors
bus 45
net 45
state 45

Names
bus, defining 48
Net Tags tool 18
Nets
connections, hiding individual 31
monitoring 45
monitors 45
removing tags 43
tagging 42
tagging tool 42
windowing 45
windows 45

O

Objects
browsing for 40
circuit, viewing 16
selected circuit, hiding 33, 35
unconnected circuit, hiding 33, 35
Options menu 55

Panes
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graphical 36
status 15, 19
status, toggling 16
status, toggling display 20
view control 15, 19
Paths
scope, showing 33
Ports
connections, hiding expanded 30

Index

drivers, showing in Connection view 30

exploring connections from 24

R

Recelvers

showing in Connection view 30
Reports

cause 51, 53

Scope path
showing 33
Selection
adding, from pop-up menu 33
collapsing, from tool bar 27, 35
expanding, from tool bar 27, 35
finding, from pop-up menu 26, 33
finding, from tool bar 28, 35
global, tool 39
Setup violations
visualizing 50
Show Windows & Monitorstool 18
Simulations
cause reports, visualizing 51, 53
SmartCircuit models
inVSB 11
Sparse hierarchy view
creating 17
State form 37
States
initial, editing 54
monitors 45
windows 45
Status pane 15, 19
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toggling 16
toggling display 20
Strings
matching 41
Substitutions
illegal characters, disabling 49

T
Tags

net 42

removing from nets 43
Timing

instance, editing 54
instance, viewing 54
Timing form 36
Tips
circuit object, toggling 16
tool, toggling 16
Tool bars
connection view 34
hierarchy view 27
Tool tips
toggling 16
Tools 23
buttons 18
Close View 68
Create Sparse Hierarchy View 68
Global Selection 18, 39
Hide S(% ected Circuit Object, in tutorial
Hide Unconnected Circuit Objects, in
tutorial 65
Net Tags 18, 42
Show Global Selection 68
Show Net Tags 72
Show Windows & Monitors 18, 75
vsb 15
Windows & Monitors 44
Windows & Monitorsview 14
Tools menu 56

V
Vaues
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initial state, editing 54
initial state, viewing 54
instance timing, editing 54
instance timing, viewing 54
View control pane 15, 19
View menu 56
Views 23
bringing to foreground 17
buttons 18
Connection 14, 18, 21, 29
Connection, pop-up menu 32
Connection, tool bar 34
controls, from pop-up menu 26, 38
divider, in tutorial 61
Examine 14, 18, 36
Examine, pop-up menu 38
Hierarchy 14, 18, 20, 23
Hierarchy, pop-up menu 25
Hierarchy, tool bar 27
iconifying 17
multiple 13
raising 17

sparse hierarchy, creating 17, 31, 33, 35

Windows & Monitors 14
Violations
hold, visualizing 50
setup, visualizing 50
vsb command 15

wW

Windows
bus 45
main 15
net 45
shell, from pop-up menu 26, 32, 38
state 45
Windows & Monitors
tool 44
view 14
Windows menu 56

Zoom

— NT version

February 2001



Visual SmartBrowser User’'s Manual — NT version Index

levels, from pop-up menu 26, 32
Zoom level 20
setting 22
Zooms
detail, in connection view 21
detail, in hierarchy view 20, 26, 27, 34
high, in connection view 21
high, in hierarchy view 20, 26, 27, 34
low, in connection view 21
low, in hierarchy view 20, 26, 27, 34
medium, in connection view 21
medium, in hierarchy view 20, 26, 27, 34
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