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About This Manual

About This Manual

This user manual describes the features of Cadence® SimVision™ Mixed-Signal Debug Option
and book contains the following chapters:

Introduction to Cadence® SimVision™ Mixed-Signal Debug Option
e Using the Console Window

o Working with Design Browser

e Working with Mixed Net Browser

e Working with Schematic Tracer

e Working with Source Browser

e Working with the Waveform Window

Related Documents

For more information about SimVision and related products, consult the sources listed below.

e SimVision Introduction

e SimVision Analysis Environment

e SimVision: Using the Design Browser

e SimVision: Using The Schematic Tracer

e SimVision: Using the Source Browser

e SimVision: Using the Waveform Window

e Spectre AMS Designer and Xcelium Simulator Mixed-Signal User Guide
e Spectre Circuit Simulator Reference

e Spectre Classic Simulator, Spectre APS, Spectre X, and Spectre XPS User Guide

Typographic and Syntax Conventions

Special typographical conventions are used to distinguish certain kinds of text in this document.
The formal syntax used in this reference uses the definition operator, ::= ,to define the more
complex elements of the Verilog-AMS language in terms of less complex elements.
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e Lowercase words represent syntactic categories. For example,

module_declaration

Some names begin with a part that indicates how the name is used. For example,

node_identifier

represents an identifier that is used to declare or reference a node.

¢ Boldface words represent elements of the syntax that must be used exactly as presented
(except as noted below). Such items include keywords, operators, and punctuation marks. For
example,

endmodule

e The shortest permitted abbreviation is shown by capital letters but you can use either upper or
lowercase letters in your code. For example, the syntax

-CHecktasks

means that you can type the option as -checktasks, —~CHECKTASKS, -ch, -CH, -cH, and so on.

o Vertical bars indicate alternatives. You can choose to use any one of the items separated by
the bars. For example,

attribute ::=
abstol

| access

| ddt_nature

| idt_nature

| units

| huge

| blowup

| identifier

e Square brackets enclose optional items. For example,
input declaration ::=
input [ range ] list_of port identifiers ;
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e Braces enclose an item that can be repeated zero or more times. For example,
list_of ports ::=
(port{,port})
e Code examples are displayed in constant-width font.
/* This is an example of the font used for code.*/

e Variables are in italic font, like this: al11owed_errors.

e Keywords, filenames, names of natures, and names of disciplines are set in constant-width

font, like this: keyword, file_name, name_of_nature, name_of_discipline.

¢ If a statementis too long to fit on one line, the remainder of the statement is indented on the
next line, like this:

gqgf = width*length*cfbb* (vgfs - wkf - gb/(2*cbb) -
(vgbs - vifbb + gb/(2*cob))) + aggf_par ;
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Introduction to Cadence® SimVision™
Mixed-Signal Debug Option

This chapter contains the following topics:

Overview of SimVision Mixed-Signal Debug Option

Benefits of Debugging Mixed-Signal Designs Using SimVision MS

Licensing

Invoking SimVision MS

Managing Custom Buttons

Connecting with a Live Simulator

Overview of SimVision Mixed-Signal Debug Option

SimVision, the unified graphical debugging environment for Cadence simulators, is now fully
extended to the analog and mixed-signal simulations in the form of SimVision Mixed-Signal Debug
Option (SimVision MS). With a comprehensive set of new features, SimVision MS lets you view and
descend into the Spectre/SPICE netlists in the schematic view, explore the mixed-signal boundary,
and disclose the port/terminal current flow at any time during a mixed-signal simulation.

Consider the following illustration where the mixed-signal boundary is connected with a connect
module 1.2e. Using SimVision MS, you can go in to the source code of the connect module and then

descend into the analog schematic to debug the analog circuit.
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L2E ]

When you use the SimVision environment with the Spectre®AMS Designer simulator, you have
access to additional controls to support VeriIog®-AMS and other AMS-related design units.

See also "Viewing Analog Data in the Waveform Viewer" in the SimVision: Using the Waveform
Viewerbook.

/\ Forinformation on analyzing and debugging purely digital designs, see the Running the
SimVision Analysis Environment book.

Terminology

The descriptions in this manual use terminology that might be new to you. The terms have to do
with the way that the compiler simulates mixed analog and digital designs.

Term

analog
solver
digital
solver
analog
context
digital
context

Definition

The part of the AMS Designer simulator that simulates the analog portions of a design.
Some SimVision capabilities appear only when the analog solver is active.

The part of the AMS Designer simulator that simulates the digital portions of a design.
Some capabilities are enabled only when the digital solver is active.

The context of statements that appear in the body of an ana1og block.

The context of statements that appear in a location other than an anaiog block.

September 2022 11 Product Version 22.09
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Components of SimVision MS

The following table lists the various windows/tools within SimVision MS that provide access to the

analog and digital components of a mixed-signal design.

Window/Tool Icon

Design P
Browser lﬁ%
Schematic

Tracer ﬁ
Browse
Currents :‘
Sidebar

September 2022

Description

Shows the true
design hierarchy tree
with different icons
and colors for mixed
and electrical
instances.

Generates the
Verilog-
AMS/Spectre/SPICE
context electrical
schematic displaying
the critical path.

Allows interactive
current probing in
analog context
(Verilog-
AMS/Spectre/SPICE)
without requiring to
probe the static
current.

12
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Mixed Net ol
Browser TR
Source F=

Browser "=
Waveform -
Window e

Displays detailed
identification of the
connect module
instances. The
connect module
instances table is
similar to profiling, it
lets you sort and
compare all the
connect modules in
the design.

Shows the source
code of connect
module instances
and also displays the
Spectre and SPICE
nestlists.

Plots simulation data
along the X=time and
Y axis. Data is
usually shown as
signal values versus
time, but it can be any
recorded data. It also
has the capability to
send a vector that is
already plotted in
SimVision to ViVA.

The following illustration displays how these tools interact with each other to give you a seamless

debugging experience.

September 2022
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Analog Signal Interface Elements Digital Signal

Schematic Tracer Mixed Net

(for analog) Browser Schematic Tracer

Browser Currents . Driver/Receiver
Sidebar IE Profiling Table T

Source Browser

|IE Source Debug Source Browser
(for analog)

Waveform
Browser

Supported Spectre Modes

SimVision MS is supported in the following Spectre Modes:
e Spectre X

Spectre Fast APS

Spectre APS

Spectre Classic
Spectre MS

Supported Languages

SimVision MS is supported with the following languages:
e SPICE

Spectre

Verilog
VHDL

SystemVerilog
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e Verilog-AMS
e SystemC
e SystemVerilog-AMS

Benefits of Debugging Mixed-Signal Designs Using
SimVision MS

With SimVision MS, you can start debugging your design right from where the issue is found.
Following are the key benefits of SimVision MS:

e The elaboration-based database that provides a view of what is actually running in the
session.

o Ability to interact with the simulator and control the simulation in real time.
¢ |ntuitive environment and use model.

e Cross-referencing between various windows to perform extensive debugging.

Licensing

To run SimVision MS, add the following license with the existing license requirements:
Product number: 29010
License feature: SimVision™ Mixed-Signal Debug Option

Managing Licenses

The SimVision MS licenses works in User Host Display (UHD) mode. It uses a single license for
any number of windows as long as it is the same UHD when launching each window. A check out
is considered when SimVision connects to a MS debug enabled xrun session (with -

ams_edb option). When SimVision disconnects from an MS debug enabled session, the licenses are

checked back in.
For example:
e If you run SimVision MS with the following command:

% xrun .. -—ams_edb -gui

xrun Will run in the MS mode (-ans_edb), boot, and connectto SimVision (-gui). You may
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disconnect at any time in the usual way.

e If you run SimVision MS with the following command:

% xrun .. -—ams_edb

No licenses with be checked out until it is connected with SimVision MS at a later time
because this command does not invoke GUI.

Invoking SimVision MS

The SimVision environment appears when you use the -gui option with
the xrun or xmsim command or when you run the simvision command (either from the command line
or from a Tcl file that you specify using the -input option to the xrun xmsim.

SimVision MS can be invoked from the command-line interface and GUI.

From Command Line

Run the following command to invoke SimVision MS from the command-line interface:

[o)

% xrun —-f xrunArgs .. —ams_edb —-gui

& e SimVision MS only works in the flex mode.

e -ams_edb can be used without -gui so that no GUI will be invoked at the beginning.

Later a standalone SimVision session can connect to a live Xcelium session with
enabled mixed-signal debug features.

From GUI

Virtuoso Schematic Editor (VSE) and SimVision MS can interact with each other to display cross
selection of the instances on the schematic. This feature is helpful when you have an analog
schematic open in VSE and want to understand where exactly are its components placed on the
mixed-signal net.

Perform the following steps to invoke SimVision MS from ADE Explorer and enable VSE and
Simvision MS cross selection:

1. In ADE Explorer, select Simulation - Netlist and Run Options.
The Netlist and Run Options form appears.

September 2022 16 Product Version 22.09


../xrun//The_XRUN_Command.html
../SimOpts/sim_opts.html#gui
../RunningSimVision/invoking.html
../SimOpts/sim_opts.html#input

Using SimVision with AMS Simulator
Introduction to Cadence® SimVision™ Mixed-Signal Debug Option

2. Inthe SIMULATION MODE group box
a. Selectthe Interactive (debugger) option.

b. Selectthe Enable mixed signal debugger option.

| ams0: Netlist and Run Dpticns x
| ¥ Compile incremental — Al
| & Elaborate incremental __ All

[ ¥ Simulate
— Clean snapshot and pak files
| — Compile VerilogA as Verilog-AMS
¥ Enable AMSD flexible release matrix

| Change spectre path

SIMULATION MODE

Simulate -~ Batch (nermal) & Interactive (debugger)

 |Enable mixed signal debugger |

SAVE AND RESTART OPTIONS
Enable Process Based Save Restart L

Save snapshot & Time points . Periodic snapshot

/\ The Enable mixed signal debugger option is available in 1C6.1.8/ICADVM20.1
ISR15 and later releases.

3. Click OKto close the form.
SimVision MS will be launched in the background.

Managing Custom Buttons

In SimVision, you can create custom buttons for commands and add them to the toolbar. You can
assign one or multiple Tcl commands to a custom button. Customized buttons can automate your
debugging tasks by letting you execute a series of Tcl commands with one click.

You can
e Create buttons that perform a specified function

e Edit the buttons to change the functions they perform

e Reorder the buttons on the toolbar
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e Export the buttons to save them in afile
e Import a file of user-defined buttons

See "Customizing Toolbars" in the Introduction to SimVision book for details and examples.

Connecting with a Live Simulator

SimVision MS provides the ability to connect with the live simulators using a process ID. To do so:

1. Select File - Open Simulator/FormalVerifier.
The Open Simulation form is displayed.

2. Select the required process ID from the PID column and click Open.
The selected process will be opened.

Design Browser 1 - SimVision x
File | Edit View Select Explore Windows Help cadence
New - - B SendTo: T5y 22 [ L =]
| @2 RExERfEeE
Qpen Database Ctrleo 4% || Search Times: Digital Value~ ~ i, i
Open Simulator/F ormalVerifier | - _
Open Source File LRCE ] o ]
Name @~ Value o
"j
Open Simulation N
Simulations:  Ownead by: |andreb =| _1 Al Owners
Hosts: W Limitto |10 +| recent hosts.
Source Command Script
~ Design + Host User | Tool | _PID Time
Save Command Script - - - ] - .
S0 worklib top:vams amspelfc-1  andreb KM-Sim 211365 Thu Jan 07 03:01:42 Ak
Rename Window Ll amsPLLPLL_160MF amspelBec-1  andreb KM-Sim 163600 Thu Jan 07 02:36:38 Al
N Sl worklib top:vams amspelfe-1  andreb HM-Sitm 17574 Wed Jan 06 02:01:13 Al
Close Window
Exit SimVision
Find: String~
= |
> Show contents: | In Hu:ust:l | I Import Hosts @ Show inactive hosts
@éd
Cancel ‘ Refresh | Help | Settings
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Using the Console Window

The Console window gives you access to the command languages for SimVisionMS and for the
simulator you are running.

Each tool is represented by a tab in the Console window. For example, if you run SimVisionMS with
the simulator, the Console window contains a SimVision tab and a simulatortab, as shown in figure
below.

Console - SimVision
File Edit ¥iew Simulation Windows Help cadence
|8 %] 3¢ I i || Text search| =l t #f
Tl e 1|W++|||%IED”+° & @ 43
moeliums A
moelivm:
moelivms
moelivm:
swoeliums | —
i
. simulator |
E3=I | o

You can type simulator, SimVision, or Tcl commands on the SimVision tab, and monitor the
messages returned by the tool.

In SimVision MS, the Windows>New menu of the Console window has an additional option, Mixed
Net Browser.
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Console - SimVision

Windows | Help

New I Design Browser
Send To < Waveform
Tools “ Source Browser
Layout -

Schematic Tracer

Memaory Viewer
Watch Window

. Design Browser 1

1

£. Console

3. Wavefarm 1 Begister

4. Source Browser 2 Expression Calculator
Measurement

Tile Horizontally Asserdion Browser

Tile Vertically IMiged Net Bruwserl

Cascade ESM Window

lconify All Transaction Stripe Chart

lconify Linked UVM Register Viewer

U¥M Sequence Viewer

Windows...

Uvh Configuration Viewer
SystemVerilog Data Browser
T=E Search

Embedded Software Trace

Controlling the Simulation from the Console
Window

The Console window contains a simulation toolbar, which lets you control the simulation, as shown
in the figure below. It is the only unconfigurable toolbar in the window. That is, you can add and

remove other toolbars, or remove individual buttons from other toolbars, but not in the simulation
toolbar.
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Run Reset

Stop

\

L

Terminate & disconnect

Next Show breakpoints Disconnect
ooy ;
I I3 i g = = oamis
™ T =l E% -U+U E :}::-: 1!;
? ? A A
Step Nextinscope  Current time Terminate &

post-process

Refer to the Introduction to SimVision manual for detailed information about the Console window.
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Working with Design Browser

The Design Browser window presents a graphical display of your design and provides access to
the other SimVision MS windows.

The Design Browser window lets you access the objects in your design. You can use it to locate the
signals and variables that you want to debug. You can also select objects in Design Browser and
send to the Schematic Tracer or the Waveform window for further analysis.

Design Browser in SimVision MS is as shown in the following figure.
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Design Browser 1 - SimVision - 0 X
Eile Edit ¥iew Select Explore Simulation Windows Help cadence
T B|oaa XD Xe | - & m‘“ilﬁ 7 G\ 35 0 - ﬁ'
|@E2Tlmeﬁ.v_ =[o I'.F's'iﬂ-ﬁ'l X _F|| Search Times: | Digital faluev“ - ﬂjlw ﬂ\-,
= =l [ lcons to Invoke Other
| g |_i'| ﬁ H !gﬂ 0%[ BN o+o0 SimVision Windows

Design Browser

Objects | Methods |

Buttons

toTozzle | Scope: | @ All Avallable Data =] &
Between pe: | @ J R @

@

Sidebars $
=4 13

e
Analog E
Blocks

B

v
Digital
Blocks

Icons to show or hide analog or

Find:Sting~/ digital components.
>0 v
= 1= l=
—b Show contents: | In the signal list are [ [ [ [@ [& [ [ Fiter| E|
@%G| |L’I objects selected

Design Browser contains two primary panes. On the left is the Scope Tree pane, which displays
your current design hierarchy in a graphical tree representation. On the right is the Signal List pane,
which displays a list of signals with their current simulation values.
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Related Topics

e Viewing the Mixed-Signal Design Hierarchy

e Using the Menus and Forms for AMS Designs

e Setting Display and Formatting Preferences for Verilog-AMS Objects
e Selecting Objects

e Searching Instances

e Searching Modules or Subcircuits

e Disabling Grouping of Library Cells

e Sending Instances to Other Windows

Viewing the Mixed-Signal Design Hierarchy

When you load a database, the design hierarchy is listed in the Design Browser sidebar. A design
can contain pure analog, pure digital, or mixed-signal designs. Therefore, the tool uses different
icons to identify the type of each design component listed in the Design Browser sidebar.

The following table describes the icons:

-4 Indicates the top of a design hierarchy and is named simulator.
ﬂ Represents mixed-signal instances in the design.
{} Represents the digital instances in the design.

:h_ Represents the analog instances in the design.

By default, the Design Browser sidebar displays all types of design component. You can use

the Show/Hide Analog or Show/Hide Digital icons in the sidebar to selectively view only analog or
only

digital components.
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Design Browser 1 - SimVision x
Eile Edit View 3Select Explore Simulafion Windows Help cidence
|uEos/xDixe [$ad " REGREEEEX
| *M, TimeA~ = [,200,000 :Iﬁg;-[ & i| Search Times: Digital Value [ =i, i,
Q-0 TR 2 @/ Mo 200000 +0

Design Browser Bl  Objects | Metods

Scope: | @ All Available Data

=-GH simulator ~c3 \A<d> -8, 16815¢-18 ¥ E
ol W<i> 25 W
B Wed> -6.68163¢-18 ¥
o5 el 25W
o V<d> -6.68034e-18 ¥
ol <S> -6.68936e-18 ¥
SPICE_DUT 5 \A<6> -6.63865e-18 ¥
sal0]_L2E_2_ electical £ <> -6.66376e-18 ¥
sa{1]_L2E_2_ electrical B WA<b> -6.69918e-18 ¥
sag]_L2E_2_ electical ‘ o2 A< -6.65494e-18 V
sa[3_L2E_2_ electrical ol W< 7i> -6, 64857e-18 ¥
wizies ||l S0 i
saff]_L2E_2_electical oI \A<13> -6, 64264e-18 ¥
safé] |2 2_elechical o \A<id> -6.6640de-18 ¥
saff]_LZE_7_ electical 5 A<iS> ~6.63748e-18 ¥
salb]_L2E_Z__electrical <38 \Bel> -8.12774e-18 ¥
sa[3]_L2E_2_ electrical \B<l> 257
sa[10]_L2E_2_ electrical o \Bed> -6.65007e-18 ¥
sa[11]_L2E_2_ electrical ol \Bed> 2.5V
sa[12)_L2E_2_ electical i:‘; -:-:ﬁg:—:; :
I L W cR \Befis -6.66617e-18 ¥
: (B> -6.61217e-18 ¥
Icons to show or hide analog \Beb> 6 6700%e-18 ¥
or digital components. W \ReS> -f REQTA-1R ¥ /
|zl 1= '-
B 5[0 [ 57 e g

The following example shows digital components filtered out.
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Design Browser 1 - Sim\

File Edit View Select Explore Simulation Windows
s B|lanXDiiX o @ -&d
&M [Timea~| = o

| I-EN ] %R S @ ol Moo-o
Design Browser

Scope: | @ All Available Data

=-43d  simulator
=4 th
{4} DUTZ (vams2)
4§} DUT3 (vams3)

|String~ | - iy i
¥|o
-b Show contents:

@ %d

Alternatively, you can change the default visibility setting for analog and digital components
by selecting or deselecting the check boxes on the Mixed tab in the Sidebar Options form.

In the signal list area~
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Sidebar Options - O X
Options apply to the - ol T
following part of this General] Verilog ] VHDL ] Systemc] e Mixed: :
sidebar. Show/hide various scope types:

Show | Scope types
] 4bJ Auto-Inserted Connect Modules
& P Domain: Analog
&  {) Domain: Digital

A e e . e e -

-1 o

& Scope View
~ Signal List

Ok Cancel Apply Reset Help

Opening Multiple Databases

You can connect to only one simulation at a time. Therefore, by default, the Design Browser sidebar
displays a single hierarchy.

When running a simulation, you might probe objects to one or more databases. These
databases store all the information about the objects in the simulator design hierarchy.

You might also open any number of databases that contain the results of previous
simulations. These databases are not connected to the simulator.
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Related Topics

e Loading an Analog or Mixed-Signal Database

Using the Menus and Forms for AMS Designs

To support Verilog-AMS/Spectre/SPICE, the menu choices in Design Browser (and in the other
SimVision windows) for the AMS Designer simulator differ from the choices available for purely
digital simulators. See the comments and cross-references in the following table. (For information
about other SimVision menu selections, see the Introduction to SimVision book.)

SimVisionMS Window Menu Choices

Menu item Comments and cross-references
Edit - See Setting Display and Formatting Preferences for Verilog-AMS Objects.
Preferences
Select - See Selecting Objects.
Branches
Simulation - Run the simulator until the digital solver gains control from the analog solver.
Advance . TO. You can use this command to leave the analog solver and return to the digital
Synchronization : . )
Poi solver. (Some commands, such as Simulation - Create Force, are available
oint . . .
only when the digital solver is active.)
Note: The simulator stops at any breakpoint it encounters before it reaches
the synchronization point.
Simulation - Simulate up to the beginning of the next analog timepoint or to the next time
Advance - at which a digital event is scheduled.
Timepoint . . ,
Note: The simulator stops at any breakpoint it encounters before it reaches
the specified timepoint.
Simulation - Supported for RNM designs. For more details of that feature, please refer
Reset to Start to SimVision User Guide.
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Simulation - Set  For the AMS Designer simulator, you can specify a time breakpoint at any
Breakpoint - time: You do not have to use an integer to specify the number of time units.

Time For more information on setting time points, see "Setting and Managing

Breakpoints," in Chapter 8, "Setting and Managing Breakpoints," in
the SimVision User Guide.

Simulation - You cannot deposit values to analog quantities, including analog nets, ports,
Deposit Value variables, or branches. Also, you cannot deposit values to digital quantities
while the analog solver is active.

For more information about using Deposit Value for digital quantities, see
Chapter 9, "Changing and Monitoring the Value of an Object During
Simulation," in the Cadence SimVision User Guide.

Simulation - Probe values of digital and most analog objects to a database.

Create Probe Note: To probe the values of currents and Spectre primitives, you must use

Tcl probe commands.

For more information about using Create Probe for digital quantities, see
Chapter 7, "Creating and Managing Probes," in the Cadence SimVision User

Guide.
Simulation - Only available when the digital solver is active. You cannot force a value for
Create Force an analog quantity, including analog nets, branches, and analog variables.

Also, you cannot force values for digital variables and signals while the
analog solver is active.

For more information about using Create Force for digital quantities, see
Chapter 9, "Changing and Monitoring the Value of an Object During
Simulation," in the Cadence SimVision User Guide.

Loading an Analog or Mixed-Signal Database

The SimVision environment supports a unified PSFXL/SST2 database that contains both SST2
digital data and PSFXL analog data so that you do not need to manually segregate analog probes
in a separate database when probing or opening databases to view the results. However, if
required, you can also load data for analog and digital components separately.
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Loading Unified Database

The unified database stores the results in the psf directory that contains two containers. The digital
signal results are stored in a SST2 container (».trn) and the analog signal results are stored in an
analog container (.tran). The 10grile, Which is created during the simulation, links these two

containers in a unified database.
To open both PSFXL and SST2 database for your design:

1. Select the File - Open Database menu option or click the Open an SST2 database icon.
:I'he Open Database window appears.

Open Database - a x
iBrowse! | search |

Browse: |fservers!scratchtlzmamralamr’testcases!SimvisiDnMS!P«VUM_Simj
File / Directary Size | Date Modified
=1 amsPLL_PLL_160MHZ_sim_1 09/12/22 23:32:23
(1 tmpwd0363 03/12/22 23:32:23
1 netist 03/12/22 23:33:30
@ psf 64.70 KB 09/12/22 23:33:36

File / database directory filter: |* Selected: 1

Display files of type: Unified Database ("trn " tran)«

Open Open & Dismiss Dismiss Help

The default file type selected in the Display files of type drop-down list is Unified Database.
This file type displays the psf directory from which both .tran and .frn types of files are opened.

2. Select the directory containing the results.
3. Click Open & Dismiss.

The unified database containing both the containers is displayed in SimVisionMS.
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Loading an Analog Database

To open the database containing only the analog container in SimVisionMS, expand the results
directory in the Open Database form and do the following.

1. Choose PSFXL Files (*.tran) from the Display files of type drop-down list.

2. Select 10grile thatis created during simulation.

Open Database - 0o Xx ‘
Browise ] Search |
Browse: |fserversfscratch02fnamralamr’testcasesfSimvisinnMSfﬁVUM_Sim:} | |
File / Directory | Size | Date Modified
B~ amsPLL_PLL_160MHZ_sim_1 09/12/22 23:32:23
L:] Ampvd0363 09/12/22 23:32:23
--L:] netlist 09/12/22 23:33:30
SR st 6470 KB 09/12/22 23:33:36
9 LL logFile 312 B 09/12/22 23:33:41
File / database directory filter. |+ Selected: 1
Display files of type: |PSFXL Files (“tran)~

| Transition Files (*.irn)
Transition & Design Files (“trn *.dsn)
VCD Files (*.vcd)

‘ Open ‘OE PSEXL Files (*tran N Help

Unified Database (“.trn *tran)
all Files (M
Directories Only

3. Click Open & Dismiss.

The database containing only the analog container is displayed in SimVisionMS.

If you have selected PSFXL as the file type, but the Spectre solver option rawtnt is setto sst2 in the
.scs file, the tool reports a DBOPEN error indicating that the file format is not supported. Ensure that
the rawrmt setting is in sync with the type of data saved by the simulation.
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/\ Though itis possible to open only the simulation digital ( *.trn) container results during post
processing by selecting Transition Files (*.trn) from the Display files of type drop-down list, it
is not recommended, because in this case, SimVisionMS is not able to plot the analog vector
values that are stored in the analog container. For such cases, SimVisionMS displays No
Value Available, as shown below.

waveform 1 - SimVision

Eilw Eod ‘iew E=plore Forgal Windows Help

8| By0s| @ B " |- In this example only the digital
— T 5 i container(*.trn) was open. The analog
M [Tmea~ « 6 [mvpxe) =", container was not open. Simvision
e E— cannot access CLK_160MHZ value.
Scope: | @ All Available Dabs =
=

# L) PLL_1GOMHZ_ssm
i cds_globals

You need to specify the -amsformat <psfxl | psfxl_all> XMSim or xrun option to enable
PSFXL/SST2 storage for analog probes.

Related Topics

o Working with Design Browser

Setting Display and Formatting Preferences for
Verilog-AMS Objects

ltems available on the Signal List pane for the AMS Designer simulator include analog branch
objects.

To specify the signal list preferences, do the following:

1. From the Design Browser, choose Edit - Preferences.
The Preferences form appears.
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2. Select Design Browser - Signal Listin the left pane.
The Signal List selections appear on the right pane of the form.

r Preferences
CLRIEEENL 2 | @ [signal List
; 3
: General Options e
Signal Options
...... WHOL W Inputs . W Outputs [ Inouts .
Werilog L Internél Signals | Streams W Error Signals
Yerilog A3 W Asserions
.......... sighal Tracing _ VerilogVerilog-AMS Signal Filter
.......... keyhoard Shorcuts W Registers W “ariables W Wires W Farameters

---------- Auto-Probe Signals

i W Memories W Branches W Interface Refs W Type Definitions
---------- Warning Fop-Ups

---------- Simulation Settings —VYHDL/VHDL-AM S Signal Filter
--------- Class Debuy W Signals W Variables W Constants W Generics
By Wavefarm Window W Guantities | Terminals @ Other
.......... D|sp|ay
.......... analog — SystemC Signal Filter
Bl Design Browser W Mutexes W Semaphores
---------- Scope WYiew W TLM Target Sockets @ TLM Initiator Sockets
H-: Source Browser osaerl
.......... Colors Radix:
.......... Files 3

[ &5 recorded-|
---------- Asserion Browser n )

_I Show Signal Strength in Values
_| Filter using regular expressions
Sort signal view by:

% MName - Declaration type ~» Declaration line

---------- Measurement Window
=l Schematic Tracer
.......... Calors

.......... ngic Cone

.......... Fsm Window

s Memory Viewer

- Colors

---------- Formal Verifier
---------- Simulation Cycle Debug
.......... Plug-ins

£

Ok | Cancell | Help |

3. On the right pane of the form, select your preferences.

4. Click Apply.
Design Browser modifies the Signal List pane to show the object types you select.

Setting Formatting Options for Verilog-AMS Branches

To specify formatting options for Verilog-AMS branches, do the following:

1. From the Design Browser, choose Edit - Preferences.
The Preferences form appears.

2. Under General Options (on the left side of the form), select Signal Options - Verilog AMS.
The Verilog AMS preferences appear on the right side of the form.
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Preferences

General Options
Signal Options
YHOL
Yerilog
Werilog AMS
.......... Signal Tracing

.......... Warning Pop-Ups
---------- Simulation Seftings
.......... Class Dehug

E Waveform Window
.......... DiSp|aS"

.......... ,qnamg

=< Design Browser
.......... Scope View
.......... Signal List
- Source Browser
.......... Colors

.......... Files

---------- Asserion Browser

[l Schematic Tracer
.......... Colors

.......... ngic cane
.......... Fsm Window
[l Wemary Wigwer
~ Colors

---------- Formal Werifier

.......... Plug-ins

---------- Keyboard Shorcuts
---------- Auto-Probe Signals

---------- Measurement Window

---------- Simulation Cycle Debug

]

Werilog AkS

—AMS Branch Value Display
W Show Potential

W Show Flow (if available)

— Potential/Flow Formatting

% Show Scale Factor and Units
~r Show Floating Point

oK | Cancell A |

Help |

3. Inthe AMS Branch Value Display group box, select the options you want:

Show Potential

Show Flow

Show potential quantities, such as 5.44v

Show flow quantities, such as 3.45ma

4. In the Potential/Flow Formatting group box, select one of the following format options:

Show Scale Factor and

Units

Show Floating Point

5. Click Apply.

September 2022
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Use scalar multipliers and nature units; for example: result=

Use a floating-point format; for example: result= -0.0306461
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Selecting Objects

To select branches in addition to the objects available for a Verilog module, do the following:
In the Design Browser, choose Select - Branches.

In the Source Browser, the left parenthesis enclosing each branch appears highlighted, as
illustrated here:

// A digital event to which analog is made sensitive to
R(posedge(trigger))
value = V[{inS8ig);

Vi{holdSig) <+ transition{ waluve, 1n, 2.5n);

Finding Edges

The Previous Edge and Next Edge buttons apply to only digital signals, not to analog ones.

Searching Instances

To search for instances in Design Browser, do the following:

In the Design Browser sidebar, enter the name of the instance you want to search in
the Findfield.
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2 S 1]
R S
B x2
EP x3
B x4
R NP
B 6
B x7
SIS
B w0
®-f  Library Cells (10)
wP il
@il Library Cells (10}
o xid
SR S
o [ Likrary Cells ()
Gl wxigg
Find:|String=| [<i3 =l i) &

The instance is highlighted in the design hierarchy.

Searching Modules or Subcircuits

To search for modules or subcircuits in Design Browser, do the following:

1. In the Design Browser sidebar, select Path from the Find dropdown list.

2. Enter the path of the module or subcircuit that you want to search and press Enter.
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R Y

w xie

w xi3

m x4

m xS

mB xib
w7

=B xid

m-P %10

-l Library Cells (10)
wP wi

- Library Cells (10)
R S

=P xi6s

o [ Library Cells (8)
o xiag

b

Find:|Pathw Itestbench.pll_tnp.xiﬂ] =l

The search result is highlighted in the design hierarchy.

Disabling Grouping of Library Cells

By default, the analog instances are grouped into folders named Library Cells. You can set your
preference to stop such grouping and display an expanded list of analog instances in the scope
tree.

1. Click Edit - Preferences.
The Preferences form appears.
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- Preferences =[3[x
[Search preferences.. | @ |Design Browser
- General Options A

= + Signal Options

W [ncremental signal filtering

| Show modulefunit names

Werilog B Show UVMAOVM Verification Hierarchy
Yearilog AMS
.......... Signal Tracing I Show relative path to database

---------- keyboard Shorcuts

---------- Auto-Probe Signals
.......... Warning Fop-Ups When searching for strings in the scope tree:|Search only in selected scope(s)«)

W Show pop-up tool tips

---------- Simulation Settings
---------- Class Debug

Bl Waveform Window
.......... Display Double Click: [Expand/Callapse Atrays, ete.~]

Show Yalues: :-Pgl_w_a_gfg%

Double Click Actions for Signals

- Scope View

.......... Signal List
[l Source Browser

W Group library cells into folders

When enabled, this preference will group all detected standard library cells into
---------- Colors folders at each hierarchical level in the Design Browser.

.......... Files

Find box searches only expanded nodesfitems
---------- Assertion Browser =t v e

---------- Measurement Window

Do not show these module types: (separate with spaces)
e ki) s e s A i s SN i
.......... Calars
.......... Laogic Cane
.......... Fsm Window

Bl Memory Viewer

Colars

---------- Formal Yerifier

---------- Simulation Cycle Debug
.......... p|ug_ins

oK | Cancel | | Help

2. Deselect Group library cells into folders.

3. Click Apply.
You will notice an expanded list of analog instances in the scope tree.

Sending Instances to Other Windows

To cross-select and view the instances listed in Design Browser in the other SimVision MS
windows, do the following:

1. Select and right-click the required instance in Design Browser.

2. Select one of the following options:
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=

)

El:" p"_tnn
I Select Deep
i :’_ > Capy
E; Z Browse From Here
B > Search From Here
EP Scroll to Parent
H--fal L

- | S Send to Wavefarm Window

E-P- J Send to watch Window
- Send to Source Browser
®-P { send to Schematic Tracer
BB { send to Design File Search
R o Send to Mew J
R

______ e’ 4 Set Mehun Srane

The instance will be opened in the selected window.
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Working with Mixed Net Browser

The Mixed Net Browser window lists all the mixed-signal nets in the Mixed Nets sidebar. Each netin
the Mixed Nets sidebar lists the connect modules in a mixed-signal design and gives you a picture of
whether the connect modules are working as expected. By analyzing the values of the connect
module variables, you can decide if the design needs optimization.

To invoke the Mixed Net Browser, do one of the following in other SimVision MS windows:
e Click the Send to Mixed Net Browser ( ﬁ?‘) icon on the toolbar
¢ Right-click a net and choose Send to Mixed Net Browser

The following figure describes the various elements of the Mixed Net Browser user interface:
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Browse the design hierarchy to

identify AICMs
Mlnd MNet Browser 1 - SimVision x
Eile Edit View Explore Simulafion MWindowy Help cadence
| . SedTo: 20 ) B
%% D e R EARAEEE &
| "M [ Time =] = [1000,000 =] ps~ W~ ¢ <. | Search Times: [Digital Value +|[ = i, i,
e Instance Module time_last_aZd_x [max_d
& CLK_160MHZ__L2E_2Z__logi{ L2E_2 conneciLib( -1
Scope: | 6@ A1 Available Dat ol 71 - — = -
cope: | @ All Available Data MECR E CLK_REF__E2L_2_logic  E2L_2 connectLib( S|
5@ simulator m CLK_80M_LZE_Z_logic | L2E_2 connectLib( A
=-#) | PLL_160MHZ_sim(3} |
# 13(5)

Find:sting= [ = % #F

W Show local AICMs only

| Mixed-signal nets
with connect modules

inthe sel

Details of connedt modules

ected scope

=

@%d

Defines the scope to display the
instances with connect modules

Related Topics

e Defining Scope for Mixed-Signal Modules in Design Hierarchy

e Viewing the Mixed-Signal Nets in the Defined Scope

e Connect Module Instances Table

e Customizing the Connect Modules Instances Table

e Generating the Direct Waveform Plot

e Viewing Mixed Nets on Schematic Tracer

e Highlighting the Conversion Pointin Schematic Tracer
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Defining Scope for Mixed-Signal Modules in Design
Hierarchy

By default, the Mixed Net Browser shows the top-most module in the design hierarchy. You can use
the Scope Tree for AICM sidebar to change the scope to display the modules with mixed nets.
To define the scope for mixed-signal net display, do the following in the Mixed Net Browser:

1. On the Browse the design hierarchy mixed-signal branches tab, expand the design hierarchy
tree to reach the level that contains the module for which you want to view mixed-signal nets.

scope Tree for AICHK A Instance
Scope: | @ Al dvailable Data j i EE p+—— Browse the design hierarchy
mixed-signal branches
=2 simulator ml
=gt PLL_1BOMHZ _sim(8)
ﬁ |3|:5:|
Design hierarchy tree

/\ The total count of connect modules at each instance in the design hierarchy is shown
next to the instance name.

2. Click the instance for which you want to display the auto-inserted connect modules in the table

to the right.
The Mixed Net Browser displays the connect module instances at the selected level and all

levels below it.

3. (Optional) To view the connect module instances at the selected level only, select the Show
local AICMs only check box on the Browse the design hierarchy mixed-signal branches tab.
The count of connect modules is changed to reflect the connect modules at an instance level

only.
4. (Optional) In case of a large design, use the Find field to specify the substring to be searched in

the design hierarchy.
All instance names that contain the searched substring shown the text highlighted in red.
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scope Tree for AICHK

Scope: | @ &l Available Data EE B
E-gi]  simulator

Find: String~| [13 =l i &

@ Show local AICks only

Related Topics
Working with Mixed Net Browser
Viewing the Mixed-Signal Nets in the Defined Scope

Viewing the Mixed-Signal Nets in the Defined Scope

To view the names of the mixed-signal nets connected to with connect modules:

1. Open the Mixed-signal nets with connect modules tab in the left pane of the Mixed Net Browser
window.

The names of the nets in the design hierarchy selected in the Browse the design hierarchy
mixes-signal branches tab are displayed.
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ied Mets ® @
@l PLL_160MHZ_gim CLE_160MHZ %
@ PLL_160MHZ_sim CLE_REF "
@ PLL_160MHZ_sim.CLK_S0M M f— Mixed-siznal nets with

connect modules

Mames of nets connected to
connect modules

2. (Optional) If the number of the displayed nets is large, use the filter at the bottom of this tab to
view a selected set of nets that have the specified substring in their name.

Related Topics

Working with Mixed Net Browser
Defining Scope for Mixed-Signal Modules in Design Hierarchy

Connect Module Instances Table

The connect module instances table is similar to profiling and it helps you to sort and compare all the
connect modules in the design. Each mixed net listed in the sidebar displays the logical and
electrical connect modules associated with it on the right pane. The following table lists the most
commonly referred variables in the connect module instance table on the right pane.

Feature  Variable Description
X State time_last_a2d_x The last time when the digital port signal went into the X state.

max_duration_a2d_x  The maximum duration for which the digital port signal stayed
in the X state.

Event num_d2a_events Number of d2a events from the digital port of IE, covering all
Number possible toggling among 0, 1, X, Z.

September 2022 44 Product Version 22.09



Using SimVision with AMS Simulator
Working with Mixed Net Browser

num_a2d_events Number of a2d events to the digital port of IE, covering all
possible toggling among 0, 1, X, Z.

Exceed vin_exceeded_limit  Flags 1 when the analog input signal voltage has exceeded
Value the inputiimit, which is vsup*4/3 by default.

vdd_exceeded_limit  Flags 1 when the vdd supply net voltage level has exceeded
the vadiinit, which is vsup*4/3 by default.

Consider the following example screenshot. When the table is sorted by
the num_d2a_events column, you can see that the most busy connect module is the one connected
with the sc1k_12E_2_electrical instance.

Mixed Net Browser 1 - SimVision

Efle Edit View Explore Simylation Windows Help

El.,:-:.. R ‘&*. Serdd T

-
o' [ Timea~| - [5:400,200 =] e~ m-' @ % || Search Times: [Digtal Value =,
JIE-EE R T @ S| Mo o001
Instance | Module | time_last_aZd_x | max_durasion_a2d_x |anum_dZ2a_svents| num_a2d_events |
- ] sclk__LZE_2_ wilectrical L2E_2 -1 -1 3 0
& top.sa!5] E3 top.spl30] { W I—nm:tzrz—nm T2E_Z B B T3 0
& topsa1ld] B3 top.spf2d — =
B topsa)13] B top.spi2s) sb[1L_LZE_Z__wlectrical L2E_2 =1 =1 13 1]
& top.saf1z] B3 top.spfen] sa[0)__L2E_2__electrical L2E_2 -1 =1 12 1]
p.s p.3p $0[0)_L2E_Z__wiectrical L2E_2 -1 -1 12 0
B topsafi1] 5 top.spj26)
& top.saf10] - &8 lop.spi25) sa[3]_LZE_2_electrical L2E_2 A e s 0
S topsal3) 5 top.spize] sbi3|_LZE_2_ electrical LZE_2 -1 -1 8 0
B topsaje] B3 top.spi23]
& opsaf) B top.sp2?] saf?]_LZE_2__ electrical LZE2 -1 B 7 0
i top.sas] | B3 top.spf21] sb[2)_L2E_2__ electical L2E_2 -1 -1 7 0
& topsas) B3 top.spl20) safd] _L2E_2__ electrical L2E_2 -1 -1 5 0
B top.sad] B top.sp[19] sb)_L2E_2_ slectrical L2E_2 -1 -1 5 0
& topsafy) 9 topsp(18] sai]_L2E_2_ wlectrical L2E_2 -1 -1 4 0
- ';: ::{[f: g :; ::::g safS|_L2E_2_electrical L2E_2 - - 4 0
& wpsa) | B lopspisl sb[B)_L2E_2__ slectrical L2E_2 -1 -1 4 0
& topsb[15] B3 top.sp(14] sB[SL_L2E_2__electrical L2E2 -1 -1 4| 0
B topsbfid) 5 top.spf13] sa[T)_L2E_2__ siectrical L2E_2 -1 -1 3 0

This kind of profiling and sorting lets you analyze variables values of the connect modules in the
table and evaluate if any of them is not working as expected or is slowing down the test.

Customizing the Connect Modules Instances Table

There is an option to customize the connect module table to add or delete the variables to be
displayed as per your requirement. Perform the following steps to customize the table:

1. Click the View menu and select Column Editor. Alternatively, right-click the connect module
instance table header and select Column Editor.
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Mixed Net Browser 1 - SimVision

ws  Help cadence

. Be AR 370 NS
e rREIRRAEERE ¥
& ‘ Search Times: | Digital Value~ | =~ “EQV ?:%v
3,018ps + 1
| Instance PResnls T A last a2d_x | max_duration_a2d_x | num_d2a_events num_aZd_events
- refelk__L2E_2Z__electrical Column Editor... -1 -1 32

The Edit Columns form appears.

X
Jall =
|Search Available items . %] Search Selected items.. %]
Available tems Selected ltems i -
num_azd_x_events S Instance _S
ttol_c J Madule Move Down
enable_x time_last_aZd_x
ir max_duration_a2d_x Save as default
debug = num_dZa_events
el .. | |num_szd_events Restare default
Aout yin_exceeded_limit
r_SMALL
d_strength |
vihi A A
= P = P
oK | Cancel | Help

2. Update the variables, as required:

o To add a column to the table, select the required items from the Available ltems list and
click = .

o To remove a column from the table, select the required items from the Selected ltems list

and click _=_|.

o Reorder the items as required in the Selected ltems list using the Move Up and Move
Down buttons.

3. (Optional) To save the updated list of Selected ltems as your default selection of columns,
click Save as default.
You can update preferences set inthe ~/.sinvisionrc file in your home directory. For
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example, add the following in the file:

preferences set iebrowser-default-columns {treeView moduleName vsup num_a2d_events

num_d2a_events}
This will ensure that your customization is saved and restored every time you launch
SimVision.

4. Click OKto save the changes and close the form.

Generating the Direct Waveform Plot

Waveforms can be plotted for viewing performance of a connect module or for the entire mixed net.
See the following topics for more details:

e Plotting Waveform for a Connect Module

e Plotting Waveform for a Mixed Net

Plotting Waveform for a Connect Module

To view the performance of the connect modules in a waveform, right-click a connect module
instance in the right pane of Mixed Net Browser and select Send to Waveform Window. Alternatively,

select the connect module and click R in the toolbar.

Mixed Net Browser 1 - SimVision

File Edit ¥isw Explore Simulation Windows Help cadence

%% D € rRERBHEEE &
‘@E ‘ Search Times: | Digital Yalue = | R %%w %%W

Mixed Mets () Instance bodule [time_last_azd_x
e W ! | ) vooclk EZL 2 ddiscrete 2 EZL 2 I
M fesibenci Voo i

1 Ht . |

testbench clock Gy ,J | " : o
e i I Send to Waverorm Windo
festbench pd Send to Watch Window
[ testhench.refclk Send to Source Browser
(2 festbench resel Send to Schematic Tracer

Send to new -

Describe
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Plotting Waveform for a Mixed Net

To generate a waveform plot, select a net in the Mixed Nets sidebar and select Send to Waveform

Window. Alternatively, select the net and click %% in the toolbar.

_[O[x

File Edit View Explore Simulation Windows Help

cadence

8o
=

&' [ Timea~ = 73,660 ~[ps~|p¥- o
g/ HED 7501808 +1

Search Times: Digital Value =

N
T -+l

e rREEREEEEE E
=

& testbenchpo
E testbench refclk
B festbenchreset

Search Names: | Signal+

vl iy i
e @ . <

Search Times: | Digital Value v/

W Timea~ =[73,660
X5

Copy

@ Baseline v =0 FET i
E’ T Cursor-Baseline v = 73,660ps azelne;=l
Select All 2
o Name @~ Cusor @ L
Send to Waveform Window |
Send to Watch Window e @ voock wo walur ) (ST
Send to Source Browser
=
Send to Schematic Tracer
Send to Design File Search Ly W ok o valub B
Send to New E]
@ retoss Fo valur B[S
Filter: -
@e"g @ ro 5.87757) i |
& refel 1
& reset Ho walue Ab
= 30,000
& d

@

@ festbencirveactk Eile f==TEN, Format Simulation Windows Help cadence
W Zestbenctr.ciockfG] Iz = . 3 P = N T———— s
@ restoenchsios BT R o n Db X BEE 6 5|5 ¢+ r"RERREEEEE

- 4 4

%‘ %‘ ;I" @ T D 7501805 41

i

Time: S5 |0: 2000ps

& objects selected

Viewing Mixed Nets on Schematic

Tracer

After analyzing the values of the connect modules you can view them in the Schematic Tracer for

debugging.

To view connect modules in Schematic Tracer, right-click a net in the Mixed Nets sidebar and
select Send to Schematic Tracer. Alternatively, select a net and click & in the toolbar.
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Eile Edit Wiew Explore Simulation Windows Help cadence
P T N "o A3 SendTo: T ot [ 8@ B M
B e R EREHEEE E
I'E‘IH‘T\mgAv ~[75.018 =l[ps s+ (. garch Timas [Diaital Valiy =1 i 48
—_| Eile Edit View Trace Format Cells Simulation Windows Help cadence
} ME= BF - b. L, SendTo:° vl T 4ol — =
= @B |HABseeh ¥+ TR ESEN d AR
fiirestve M | Timea~ = [75,018 ~||ps~|@®~ @ S | Search Times: | Digital Value~ = & o 9
@ Zestoe COPY : ——— T
- & 3 % D 75,
@ testhe D 3 % D 75018ps + 1
[ testhe Select All
B fosthe

Send to Waveform Window

&

Send to Watch Win:V- —
Send to Source BreWser -

o Send to Schematic Tracer b

Send to Design File Search

Send to New

Filter:

@ %

=] 1 object selected

Highlighting the Conversion Point in Schematic
Tracer

In Schematic Tracer, the logic to electrical conversion point is highlighted with the ﬂ symbol and
the connect module is highlighted with the k= symbol.

Initial 1
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The marking of the logic conversion points and insertion of the connect modules in Schematic
Tracer makes it very convenient to understand and debug the connect modules.
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Working with Schematic Tracer

Schematic Tracer in SimVision MS extends support to display the analog circuit with the digital
devices of a mixed-signal simulation and overcomes the challenge to debug a complex mixed-
signal design.

Schematic Tracer can be invoked using the &2 icon on the toolbar. It can also be invoked using the
right-click option, Send to Schematic Tracer, from the other Simvision MS windows. When
launched, Schematic Tracer looks like the following:

Elle Edit Wiew Trace Fomat Cells Simulation Windows Help cadence’
=] v : i - gy SrdTo fm 25T [ BE B e Bl
EEXa s B il o & B B IS, S, el =) |

_.'_‘F!,Tume.ﬁ- -[1500,000 =] ps s~ Search Times: | Digital Value~ | - -

G € = % B0 1500,0000: +0

.
7 A =3 T | 1 object selected
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Related Topics
e Setting up Electrical Symbol Mapping

Tracing the Critical Signal Path

Checking the Current Distribution

Cross-Selecting Instances and Nets

Viewing Instances in Other Windows

Setting Up Electrical Symbol Mapping

Devices that are not analog primitives but are part of the analog subcircuit are displayed in
rectangular boxes in the schematic. You will not to able to descend into these subcircuits or inline
subcircuit symbols in the Schematic Tracer.

For example, the highlighted symbol in the image below is an NMOS device. ltis represented in a
rectangular box in Schematic Tracer. When this symbol is sent to Source Browser, the name of the
subcircuit and the other details of the symbol can be found.

File Edit Yiew Trace Format Cells Simulation Windows Help cadence
BEEX e Blbdee . @+ "R EEEHEEE %
Source Browser 1 - SimVision [.../test.m] X i . T —

| Times LA a88
l':‘ Eile Edit View Select Format Simylation Windows Help cadence i

& P =N @ -rRERENEEE E)
P [ TimeA~ = [1,000,000 <] /ns~] B~ || Search Times: | Digital Value~ »
W S o[ @ | Bo o2 a B NMOS Device

W

Scope: | 0 top.M1 ~| 48 Files: [sgrid/cics. Nestm (S7:63] - @

subckt test bsim3(d g s b)
parameters w L
bain_in_subektl d g s b spec_top_bain_mg_no_expr wew lel
bain_in_subekt2 d g s b nch wew Lal
bain_in_subckt3 d g » b nchd wew Lal
nmos_in_subcktd d g = b rmos wew Lal
nnos_in_subcktS d g = b rmos wew Ll meS

— ends test_beind

7. ]l . cha\i stack emply)

@& d 0 objects selected

‘1 object selected

Perform the following steps to map these symbols into meaningful electrical symbols in SimVision
MS:

1. In Schematic Tracer, click the Cells menu and select Generate Cell Template.
The Generate Cell Shapes Template form appears.
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[ Generate cell S

';n This Dialog can be used to generate
Q a cell shapes map file template

@ Tell me mare... |

Please specify the name of the file
that will contain the initial template.

File Name:_’ | |

oK, | Cancell Help |

2. Inthe File Name field, enter a name for the template file with .map extension. For
exanwﬂe,analog.map.

3. Click OK.
A .nap file will be generated in the current working directory. Following is the sample of the
contents of a .map file.

cell buf shape <<unknown>>
cell L2E_2 shape <<unknown>> ports {{Din input normal} {Aout output normal}}
cell E2L_2 shape <<unknown>> ports {{Ain input normal} {Dout output normal}}

section analog

cell test_bsim3 symbol <<unknown>> ports {{d:<<unknown>> inout normal} {g:<<unknown>> inout
normal} {s:<<unknown>> inout normal} {b:<<unknown>> inout normal}}

cell test_cap symbol <<unknown>> ports {{p:<<unknown>> inout normal} {n:<<unknown>> inout
normal}}

cell vsrc symbol <<unknown>> ports {{src:<<unknown>> inout normal} {gnd:<<unknown>> inout
normal}}

endsection
The upper section of the file represents the digital part. The analog section has a line
beginning with ce11 for each subcircuit and inline subcircuit.
4. Delete the digital contents from file.

5. In the analog section, replace all the <<unknown>> symbols and ports with the built-
in keywords.

6. Save and close the file.

7. In Schematic Tracer, click Edit - Preferences.
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The Preferences form is displayed.

Preferences

pre . " 3| @ [Schematic Tracer
o ) S o ~ Show Values:;"When connected to simulatore]|
: Signal Options i ;i
WHDL @ Show RTL Logic when available
Verilog _1 Hide unconnected pins
Yerilog AkS
Sighal Tracing | Show celldefine ohjects
- Iepfaaae S W Show Cell Shapes if available
Auto-Probe Signals
- Warning Pop-Ups | Fill instances added to the Schematic
""""" EATAMETER) SEHITE _1 Fill parent maodule afier an Ascend operation
---------- Class Dehug
Els Waveforn Window | Collapse sub module after an Ascend operation
""""" Display _I Include nets during hox selection
.......... '{_\'na|og
B Design Browser I Highlight logic that has heen sent to the Schematic
""""" ST Wz I Highlight nes logic after a fill operation
---------- Signal List
Sl Source Browser | Show the selected scope in the status bar area
e _I Show internal pins when using cell mapping
.......... FI|ES
.......... Assertion Browser @ Show thumbnail image of schematic in panner
e e W Center and Zoom after adding objects
Colors r
__________ Logic Cone | Cell Shapes Mapfile: | |
---------- Fsm Window
hemary Viewer Murber of Cells to use special Inst symbal MD
- Colors
""""" Formal Werifier Don't expand huses wider than: [32765
Simulation Cyele Debug
.......... Plug-ing I—Muuse Actions for Schematic
OK | Cancel | Apply | Help |

you can click ... to browse and select the file.

9. Click Apply.

8. Inthe Cell Shapes Mapfile field, enter the path to the .map file that you saved. Alternatively,

When you re-invoke Schematic Tracer, the rectangular boxes will be modified as meaningful
electrical symbols.
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Built-In Symbols and Ports

The following table lists all the built-in symbols and ports. Note that these are case-sensitive.

Symbol Port List

res | port: PLUS
inout |
port: MINUS

inout

cap | port: PLUS
inout |
port: MINUS

inout

September 2022

Symbol

psource

VCCs

Port List

| port: PLUS
inout | port:
MINUS inout

| port: PLUS
inout | port:
MINUS inout |
port: NC+ inout
| port: NC-

inout

55

Symbol

njfet

pifet

Port List

port: D inout
port: S inout

port: G inout

port: D inout
port: S inout

port: G inout
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ind | port: PLUS vCcvs | port: PLUS nmes4 | port: D inout
inout | inout | port: | port: S inout
port: MINUS MINUS inout | | port: G inout
inout port: NC+ inout

| port: NC-
inout

phyres | port: tl ccces | port: PLUS npn | port: C inout
inout | inout | port: | port: E inout
port: t2 MINUS inout | port: B inout
inout |
port: tO
inout

xfmr | port: P+ ccvs | port: PLUS pnp | port: C inout
inout | inout | port: | port: E inout
port: P- MINUS inout | port: B inout
inout |
port: S+
inout |
port: S-
inout

winding | port: t nlport | port: tl inout nmos | port: S inout
inout | | port: bl inout | port: D inout
port: b | port: G inout
inout

tline | port: IN+ n2port | port: tl inout nmos4 | port: S inout
inout | | port: bl inout | port: D inout
port: IN-— | port: t2 inout | port: G inout
inout | | port: b2 inout | port: B inout

port: OUT+
inout |
port: OUT-

inout
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msline

mtline

delay

fracpole

vsource

September 2022

| port: tl n3port | port: tl inout
inout | | port: bl inout
port: bl | port: t2 inout
inout | | port: b2 inout
port: t2 | port: t3
inout | output | port:
port: b2 b3 inout
inout
| port: inl ndport | port: tl inout
inout | | port: bl inout
port: outl | port: t2 inout
inout | | port: b2 inout
port: inref | port: t3
inout | output | port:
port: outref b3 inout | port:
inout t4 inout | port:
b4 inout

| port: p diode | port: PLUS
inout | inout | port:
port: n MINUS inout
inout |
port: ps

inout |

port: ns

inout

| port: PLUS schottky | port: PLUS
inout | inout | port:
port: MINUS MINUS inout
inout

| port: PLUS zener | port: PLUS

inout |
port: MINUS

inout

inout |
MINUS inout

port:

57

pmos

pmos4

iprobe

switch

fourier

| port: S inout
| port: D inout

| port: G inout

| port: S inout
| port: D inout
| port: G inout
| port: B inout

| port: PLUS
inout |
MINUS inout

port:

| port: N+
inout | port:
N- inout |

port: NC+ inout

| port: NC-
inout

| port: p inout
| port: n inout
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isource | port: PLUS fourier2ch | port: p inout
inout | | port: n inout
port: MINUS | port: pr
inout inout | port:

nr inout

Tracing the Critical Signal Path

Schematic Tracer flattens the design and has the capability to display the critical signal path
exclusively even at various hierarchy levels of a design. This feature allows you to focus on specific
signals and debug it to find the root cause of a problem.

The critical signal path is highlighted in yellow when a signal is clicked.

Checking the Current Distribution

Tracing the current flow and understanding its direction is essential to debug an analog net. Tracing
currents in large designs can be a time consuming and effort-intensive task.

SimVision MS has a Browse Currents sidebar that provides a clear understanding of the current
distribution while saving a lot of debugging time. Probing the current distribution in SimVision MS
does not require you to set up current probes or save ports before the simulation starts.

To open the Browse Currents sidebar, do the following in Schematic Tracer:

1. Select an analog net in the schematic.

2. Click Browse analog current on a given analog net () on the left bar to open the Browse
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Currents sidebar.

3. Click Browse the current for the selected net(-—2) in the Browse Currents sidebar to browse
the currents for the selected net.

SimVision MS queries Spectre and displays a list of terminals and currents on the selected
net. The voltage of the net is shown above the terminals and currents table.

An example is shown below.
Schematic Tracer 1 - SimVision

Eile Edit View Trace Fomat Cells Simulation Windows Help

BEEXACB||MBESE9 H
l_":iﬁ;'z Time &= = (10,000 ~lpsv - @8 ®_ || Search Times: | Digital Value - kM
O -00 0 D& @ Ry WD 10,000ps+0
Browse Currents
Met Mame: simulator:testbench pli_top xi3.inh_vdd - @
Local -, Depth e Leaf 4% Mode Down o
@ B
_Local Level of, testbench p11 top ‘wdd! 1.8
Tarminals - Currents A
Hidx0.mpe s 0.0001058726 A
®i32d0.mpl.s 979116e-05 4
xi4.mp3.s 8.45335e-05 A
®id mp7 5 6.33625e-05 A
X4 mpl6.s §.2318e-05 A
®id mpl15.s B8.17292e-05 A
id mpB.s f.16931e-05 A
mpi.s 2.06964e-03 &
mpl.s 2.06169e-05 A
mp2.s ze-05 A
wid mp0.h 363367e-07 A
#3x0.mp3.s 5.06554e-08 A
#i117.mpl.s 1.72654e-08 &
wid mpZ.b 1.30067e-08 A
®id 1 miginh_wdd 1.09931e-08 A
xiZmniih 105653008 &

= e Dynamic current versus static current: Due to the different methods used by Spectre to

calculate the static and dynamic currents, a small discrepancy is expected for some
large net. Refer to Spectre Classic Simulator, Spectre APS, Spectre X, and Spectre
XPS User Guide for more information.

e Batch mode versus debugging mode: When SimVision MS is enabled, the simulation
runs in the debugging mode. In this mode, some optimization techniques are turned off.
It may cause numerical discrepancy. However, it should be within tolerance levels.
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Related Topics

Understanding the Current Flow Direction

Sorting Currents

Checking the Current Distribution

Checking the Current Distribution at Different Levels in the Hierarchy

Sorting Currents

In the Browse Currents sidebar, you can sort the table in following two ways:

e Click the Terminals column header to sort the table alphabetically based on the terminal label.

e Click the Currents column header to sort the table based on absolute values of the currents.

Understanding the Current Flow Direction

According to Kirchhoff's Current Law, the sum of currents on a nodes is equal to 0. However,
Spectre notates currents in a different way. Spectre solver notates the current value reporting on a
subcircuit or a primitive as a positive value '+ when the current enters the port and a negative value
'—'when the current flows out in the reverse direction. SimVision MS follows current direction
conversion model of Spectre. Therefore, in the Browse Currents sidebar, the current value of a
terminal is positive if current is coming in and negative if current is going out.

Consider the following example screenshot. Two current values in the table are positive indicating
inflow of current and one is negative indicating outflow of current.
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Browse Currents

Mame: mulator PLL_180MHZ _sim 301 3.C230 _#fow = .'\'

il # Depth 3 Leal - Mode

P [#L- &

I 2 = 4

al Level of PLL_160MHZ_sim. I3. WG0_CLE -1.0755e-05 Y

Terminals - Currenis

ME NMDd £.33578e-07 |
BP0 6.57413-06 |
C2in =1.52047e-07 |

1} < 1@-12 |

Related Topics

Checking the Current Distribution
Tracing the Critical Signal Path

Checking the Current Distribution at Different Levels in the Hierarchy

Checking the Current Distribution at Different Levels in the Hierarchy

The Browse Currents sidebar lets you view all the current values at instance ports or terminals

connected to the selected net at various hierarchical levels of the design.

The following figure shows the default settings used by the tool to define the scope for the display of

current values:
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Browse Currents

Net Mame: | simulator:PLL_160MHZ_sim.I3.WCO_CLK - eﬁ}
|anal & Depth |1 Leaf Mode I
Y v
- RCR R
Local Level of PLL_160MHZ_sim. I3. VCO_CLK -1.0755e-05 ¥
Terminals - Currents
N3.¥CO_CLK 147272e-07 A
(1) <1e-12 A

By default, Depthis setto 1, which implies that SimVisionMS displays currents for the hierarchy
level displayed in the schematic.

You can check current distributions at different levels in the hierarchy in the following ways:

e By changing the depth in the Depth field. Increasing the depth value displays currents from
the specified levels down in the design hierarchy.

The following example shows the current values displayed from 3 levels down in the
hierarchy:

Schematic Tracer 2 - SimVision

Eile Edit Wiew Trace Formmat Cells Simuylaion Windows Help

| ; =l - Serd T A (B e [ p—
L @y B i ] o B 2 S, § B
~ 'E‘s TimeA~| = |1,000,000 =] pivE_:’_fl' Search Times: Digital Value = =l
i - L' % D 1,000,000 + 2

j|EBrowse Cuments x @

Met Name: - & §
Local 4 Depth 3 Leaf .- Mode

| g -

|k

Il Local Level of PLL_160MHZ_siwm. I3.VCO_CLK -1.0755e-05 ¥

| Terminals - Cuments

N3 ME6.NMD.d 2.33576e-07 A
N3 M6 PMOd B.57413e-08 A
nicaim =1.52047e-07 A

(1) <18=12 A

e By enabling the Leafoption to view currents at the leaf level of the selected net. Along with
this option, you can also choose a mode from the Mode drop-down list to either check the net
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globally at all hierarchy levels or only below the current hierarchy level.

Leaf Modes

The Browse Currents sidebar provides two modes for leaf-level checking:

e Down: In this mode, the current distribution to the leaf level is checked below the current level

in the hierarchy.

In the following example, currents are checked for net inh_vda down to the leaf level inside
the current instance only.

Erowse Currents

Met Mame: simulator:testbench pli_top xi3.inh_vdd - ‘;.5} 3
Local +, Depth Leaf 4 Mode Down -
& - . B
Local Level of: testbench. pll_top. ‘wdd! 1.8v
Terminals - Currants
X3 xi0.mpe.s 0.000105728 A
®idx0mpl.s 9.79116e-05 &
xd.mp3.s §.45335e-05 A
®id.mp7.s §.33625e-05 &
Xmpl6.s 6.2316e-05 A
®idmp15.s B.17292e-05 A
il mpB.s §.16931e-05 A
mpl.s 2.08964e-05 A
mpl.s 2.0616%e-05 &
mpe.s 2e-03 A
®idmp0.b 3.63367e-07 &
®3X0mpis 5.86554e-08 A
#i117.mpl.s 1.72654e-08 &
xid.mpZ.b 1.30067e-08 A
X3 X1 miGinh_wdd 1.09991e-08 &
®i3mpl0b 1.05663e-08 A
i3.mpl.b 1.056082-08 A
®idmp16.b 6.47541e-09 &
X371 7 inh_vdd 4.56125e-09 A
®i3xil.mpe.hb 2.29351e-09 A
®iE5.mp3s 1.99071e-09 A
Xid.mp14.h 1.10816e-09 &
1D @ o470~ 10 A

loan
Mumber of entries: 89

[ [10,000ps

I Click and add to schematic area

@

e Global: In this mode, the current distribution to the leaf level of the selected net is checked
globally in all instances at all hierarchy levels, up or down, in the complete design.

In the following example, currents are checked for net vaa to the leaf level globally in the

design.
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Schematic Tracer 1 - SimVision ®
Eile Edit Wiew Trace Fomat Cells Simulation Windows Help cadence
" L =~ = Aurg B - = : . B A o @ [ =1 e
BEEXACE|MBEeOH $ - R ZREAED T K
'_"".F;'z TimeA~ = [10,000 v||ps~ @ - @8 & | Search Times: |Digital Value «|| - & 4 __g& g}g -_E_h
-0 D @ | HD 10000840
Erowse Currents
Met Mame: simulator:testbench.pli_top vwdd! l} - {5_‘}
Local - Depth Leaf # Mode [Global -
@ = X
Global Level of testbench pll top.\wdd! 18V
Terninals - Currents A
|
testbench.pll_top xi3.xi0.mpZ.s 0.00071058728 A
testhench pll_top<a3.xi0 mp1.s 9.79116e-05 A
testbench.pll_top.»id.mp9.s ka.4aaase—05 &
testhench pll_topxid.mp7 s 6.33625e-05 A
testbench.pll_top 4. mp16.s §.2316e-05 A
testhench.pll_top=id.mp15.s B8.17292e-05 A& ||
testbench pll_top =id mpé 5 §.16931e-05 A
testbench.pll_top.mp0.5 2.06964e-03 A
testhench pll_top.mp1.s 2.06169e-05 &
testhench.pli_top.mpz.s 2e-03 A Current checked up to
testhench pll_top x4 mp0.b 363367e-07 A the leaf level for the
testbench.pll_top 3.0 mp3.s 5.865594e-08 4
Pl lopad P global presence of a net
|testbench.pll_top=i117.mp0.s 1.72654e-08 &
testbench.pll_top x4 mpZ b 1.30067e-08 A
testbench.pll_topxi3.xi1 »6.mp0.: 1.10089e-08 & T
testbench pll_topxi3.mp10.b 1.05663e-08 A
testbench.pll_top»i3.mp1.b 1.05608e-08 A
testhench pll_top <i4.mp16.b BA47541e-09 &
testbench.pll_topxd3.x1 =17.mp0.: 4.56721e-09 A
testhench.pll_top <i3.xi1.mp2.b 2.29351e-09 &
testbench pll_top =85 mp3 s 1.99071e-09 A
testbench pll_topxid.mp14 b 1.10818e-09 A
bbb ] S 51D wan D ooarn0n 10 alld
Mumber of entries: 129
B2 [10, 000ps
1 Click and add to schematic area

) For a clear visual identification of a net in the schematic, choose Format — Color Through
Hierarchy and choose a color from the palette.

Related Topics

e Understanding the Current Flow Direction

e Sorting Currents

Exporting Terminal and Current Data to a CSV File

You can save the terminal and current details for the selected netin a .csv file for further
analysis and comparison to be done later.

Tn avnnrt tha tarminal and riirrant Aataile dienlavad in tha Rrawea Ciirrante cidahar nf
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TV UANMNUIL LIV LUTTTHTTIUL LTV VUV UV U VYNNI Y VU T LTV T UV UY WU T VT TD Uil v

Schematic Tracer:
1. Click Export displayed current values to .csv file in the Browse Currents sidebar.

The Select .csv file to export data form is displayed.

Eﬁwse Currents ¥ )
Met Mame: |simulator:testbenchpll_topxid.inh_wdd
il Local - Depth Leal 4 Mode [Down
Drowyn | of: teatbench. pl1 top xi3. inh wdd 18%
| inals - Currents Al
i1eslbench.pl|_1u:up.xi i mpe.s 00007105728 A
'!es!bench.pll_mp i3 xi0.m 9.79116e-03 A|| |
testhench pll_top =3 #i0.mp3.s ) ]
| pi Fm_ x! P Select .csv file to Export data 4
testbench.pll_top=id.=i1 >a6.mp0.
testbench.pll_top43.mp10.b Directory: fgridfcic/nsdpe-Gigingywprojectiams_aps |
lesthench.pll_topxid.mpl.b e — —  —
ltestbench.pll_topd3xi1 x7.mp0 ||2 -bpad £ spectre. raw
| pl_top P 3 . cadence 1 waves. shm
simvislon £3 »celium, d

festbench.pll_top =i3.xi1.mpZ.b £
| testbench.pll_topxidxil.mpl.h ||33 . spice_testcase
testbench pli_topxi3xi1.mp1.s  |[E) models
el 7 source
testhench.pll_topxid.xil.mp2.s £ spectre. classic. raw
testhench.pll_top.i3.x10.mpz.h
testhench.pll_top =3 <032 mp1. =

| testbench pli_top 3«1 «1mpl|  Fie name: _l Save
I | estbench.pll_top =i3.xi0=a8.mp1.
|| testhench.pll_topd3.xi0xi4.mpl | Files of iype: TS5V Files (".csv) i Cancel
lestbench.pll_top =i3.x1.mp0.s T IIanaE-TT =
|| [testbench.pll_topxi3.xil =i3.mp1. 1.65191e-11 A
testbench.pli_top 3% .mp3.5 1.79654e-11 A
festbench.pll_top =i3.xi1 A0.mp1 2 1.3983e-11 A&
! testhench.pll_top.a3.xi0 =0.mp1 1 1.3983e-11 A
testbench.pll_top=i3.<i0 0. mp0.: 1.39434e-11 A
L N I O T e E] o R 1 DNADDA 14 A r
I Mumber of entries: 85
: Hj’i [10, D0Ops ]

2. Browse to the directory where you want to save data.
3. Specify a file name and click OK.

The terminals and their current values are exported from the table to the specified .csv file. The
header of the CSV file also contains information about the data source .
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Related Topics
e Checking the Current Distribution

Cross-Selecting Instances and Nets

Many of the applications that are part of the AMS Designer software support cross-selecting. Cross-
selecting means selecting an instance or net in one application and having the same instance or
net automatically selected in another application. For example, you can highlight an instance in the
Virtuoso Schematic Editor and have the same instance appear highlighted in the SimVision
Schematic Tracer window. Similarly, you can highlight a net in the SimVision Design Browser and
have the same net appear highlighted in the Waveform window.

See the following topics for more information:
e Cross-Selecting Instances

e Cross-Selecting Nets

Cross-Selecting Instances

In AMS Designer, the applications that support cross-selecting instances are SimVision, the
Cadence hierarchy editor, and the Virtuoso® Schematic Editor. To enable cross-selecting in the
hierarchy editor and the schematic editor, do the following:

1. In the Cadence hierarchy editor window, choose View - Tree.
Instances in the design appear on the Tree View tab.

/N You can view cell bindings instead of instances by choosing View - Parts Table.

2. In the Virtuoso®Schematic Editor window, choose Options - Editor.
The Editor Options form appears.
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Editor Options X

Commands  Connectivity | Inherited Conn. | Labeis  Ignore Properties
Command Controls

Add Instance Browser Type & library .. component
Show Schematic Views in Browser & off \/on

Black Pin Direction Rule & edge o order of entry
Wire Snapping w Ooff & on

Autcmatic Solder Dots  off & on

Solder Dot Wire Overlap 0.03125

Symbeol Generator Pin Sorting & alphanumeric . geometric
Add Symbol Pins as Instances & off s on

Repeat Commands w Off & on

Cross Selection o off & E\.:I-"\:

Gravity  off & on

Mimimurm Marker Sire 0.05

View Name List spectre ahdl schematic cmos
Auto Wire Stub for Bus Terminals & wide . narrow

Constraint Notes Controls

@D e Denuns ey | Help

3. Turn on Cross Selection.
4. Click OK.

Applications Supported for Cross-Selection

By setting cross-selection options in the Editor Options form, you can cross-probe module instances
as summarized in the following table. The first entry in each cell, marked withy, refers to probing

primitives. The second entry, marked with,,,, refers to probing modules.

Responding Application

Hierarchy Schematic SimVision
Editor Editor
Initiating Hierarchy Editor Yes, Yesy No, Yesp
Annlicatinn
Schematic Yes, Yesy No, Yesp

Editor
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SimVision No, Yesp No, Yesp

For example, if you select an instance in the schematic editor, the same instance is automatically
selected in SimVision. Similarly, if you highlight a primitive in the hierarchy editor, the
corresponding primitive in the schematic editor appears highlighted as well, and vice versa.

The following illustrates the cross-selecting that occurs when the daconv component (instance 14)
is selected in the Schematic Editing window.

Select instance 14 in the
Schematic Editing window.

dacomny

1 (amslib top schematic
[ 10 (z mslib signalSrc module)
[Y 11 “+mslib samplehold module)
©- 112 amslib comparator schematic)  sche
Instance 14 highlights in the f ‘ﬁ 2 (h.gl[b Al moduls)
- [ 14 (arslib daconv module)

hierarchy editor...

- [y 15 (@glib vhdl_clock vhdl_behaviorz

— L‘l 0 (analoglib vdc spectre)

sareg (* integer library_binding = "digli
end( Conv( endOfConv ), .bS5( bS5 ), .b&( !

b0( 0 ), .clk®ig( clkBig ), .b4{ b4 ),
Poowrt( compOut ), .trigger( endOfConv )

.and in the SimVision laconv #( refVolt(5.000000)) (% integer 1
windows. * ) { .b2( b2 ), .b5( bS5 ), .b6({ b6 ),

Somp@iegl dacOut ), .b7( b7 ), .bO{ bO ),
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Cross-Selecting Nets

In AMS Designer, the applications that support cross-selecting nets are SimVision, the schematic
editor, and the Waveform window. You can enable cross-selecting in the schematic editor by
following steps 2 through 4 in "Cross-Selecting Instances". With these options set, you can cross-
probe nets as summarized in the following table.

Responding Application

Schematic Editor SimVision Waveform

Initiating Application Schematic Editor Yes Yes
SimVision Yes Yes
Waveform No Yes

For example, if you select a net in the schematic editor, the same net automatically highlights in the
SimVision window. However, if you select a net in the Waveform window, the schematic editor

window does not reflect the selection.
You cannot cross-probe global signals with AMS Designer.

The following illustrates the cross-selecting that occurs when the s netis selected in the
Schematic Editing window.
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Select net b5 in the Schematic
Editing window.

sareg (* inteyer libraryv_bi‘ding = "di
end0fConv( ena¥Conv ), oS( [EH ). .b
.b0( b0 ), .clkSi1.¢ ~1kS.g ), .ba{ bé

Net b5 highlights in the .result{ compOut ), .tr.geger( end(fCon

SimVision window...

daconv #(.refVolt(5.000100)) (% .ntege
%) I4 ( .b2( b2 ), .bS ), .W6( bb

.compSig{ dacOut ), .b%f b7 Y, .bO{ bO

...and in the Waveform
window.

Viewing Instances in Other Windows

To cross-select and view the instances displayed in Schematic Tracer in the other SimVision MS
windows, do the following:

1. Select and right-click the required instance in Schematic Tracer.
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2. Select one of the following options:

' Caolar

Bookmark This Wiew

Fill
Descend
Collapse
Delete
Clear Highlights
Hide Pins
Unhide Pins

Trace Driving Logic
Trace Loading Logic
Trace-X Backwards
Follow-+ Forwards
Logic Cone Backwards
Logic Cone Foreards

Send ta Wavefarm Window
Send to Watch Window
Send to Source Browser
Send to Desigh Browser
Send to Design File Search
Send to Mew

The instance will be opened in the selected window.

September 2022 71 Product Version 22.09



Using SimVision with AMS Simulator
Working with Source Browser

Working with Source Browser

The Source Browser window in SimVision MS displays the source code for digital instances and
netlists for the analog instances of mixed-signal designs. In Source Browser, you can define the
breakpoints of the connect modules to debug step-by-step. Similarly, you can debug analog
instances with the help of the automatic instance line identification in the netlist.

Source Browser can be invoked using the "%\ icon on the toolbar. It can also be invoked using the
right-click option, Send to Source Browser, from the other Simvision MS windows. When launched,
Source Browser looks like the following image.

s Browser 1 - SimVision [.../multl6.net]

Simulation windows Help cadence

I@ Sench- @%ﬁ....
J Search Times: Dlgltal Valuev I ﬁs’w mv

‘F Tlme."-".v:—l‘l 500,000 v||ps] ped - [ o v

Al N ] AP CII N [ OR
|D-T0 0] % O | ¢ me| Mo 1m0 o0 o] pe e 4 JI T
i 3 e - 3 &
- i - Scope I {} top SPICE_DUT j Files: Ifhome - AmultB.net [145:771] j Q
143 | ENDS [y
144

= [ 145 | . SUBCKT multlfxl6 spice A<15> A<l4> A<l13> Acl2> Aclly A<10> A<9> ACB> A<T» A<B> ACH
146 |ET1039 B<O> netl1301  IPaD 1

147 |X11040 B<1l> netl39s  IPAD 1

145 |X11041 B<2» netldll IPAD 1 =
140 |XI1042 B<3> netl415  IPAD 1
150 |XI1043 B<4> netl38T  IPAD 1
151 |®11044 B<G> netl1399  IPAD 1
152 |%11045 B<6> netld0d  IPAD 1
153 |X11046 B<7: netl407  IPAD_1
154 |X11047 B<8> netl327  IPAD 1
155 |XI11048 B<9> netl33l IPAD 1
156 |XI1049 B<10> netl34T  IPAD 1
157 |XI1050 B<1l> netl1351  IPAD 1

InEEEEDEEE B

158 |X11051 B<1Z2» netl323  IPAD 1
150110562 B+<13» netl33E  IPAD 1
16011053 B<14: netl33® IPAD 1
161 |XI1054 B+<1E: netl343  IPaD 1
162 |XI1055 CLE netl26d  IPAD_1

163 |EI1056 A<D: netl371  IPAD 1
164 |EI1057 A<l netl375  IPAD 1
165 |KT1058 A<2: netl3T9  TIPAD 1 £

i E
I (call stack empty)
@|%|E| |IZI ohjects selected

The standard toolbars and menus perform the common functions available in all SimVision MS
windows, such as controlling the simulation.

This chapter contains the following topics:

e Viewing the Analog Source
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Debugging the Connect Module Source
o Auto Scope Focus

o Defining Breakpoints

Editing a Source File Using Your Own Editor

Searching for a Line Number in the Source Code

Searching for a Text String in the Source Code

Debugging the Connect Module Source

To view the source code of connect modules, select the connect module in Mixed Net Browser and
click N icon on the toolbar. Source Browser will display the detailed code of the selected connect
module. Click -~ to enable back annotation in Source Browser.

B Source Browser 1 - SimVision [.../ams_aps/source/L2E_2_simv_ieb.vams]
File Edit Wiew Select Format Simulation Windows Help cadence
) e T =l - a2 Send To: = S = A08AH
| 68 | M [ W | Ee: grrREKEETEE &
| R Tmea|- 1000 =f[ps~I e | & =, || Search Times: [Digtal Value ] =4, 9.
_E' iﬁ % Ell = i__;[._'@ ESID 1000p: + 0 | 5i® V' - al g i
- 15 - Scope: | O testbench.refclk__L2E_2__electri »| 4gF Files: i e simy_ieb.vams [1:16 | G~ |
= i ol
= | 70 |connectnodule L2E_2(Din, Aout); Al
L
T 71| input Din; ‘logic Din; yit
. . -§.5476e-14 ¥
o 72| output Aout; electrical Aout; r
73
74 n-MS IE Bx
4™ a1
= 75| integer event count; J
“testhench. vefolk_ L2B 2 electrical®
g 76| string IE LOCATION;
& 2
78| parameter real wsup=1.8 from (0:inf);
[
ﬂ 79| parameter real vlo=0 |
- T —0 2 0 —0 -2
i] 80| parameter real vhi=vlo+vsup from (vlo:vlo+wsup]; logic high v
1.%333%
2 0 ~2
e 81| parameter real vthi=vsup/l1.5 from (wlo:vhi);
G 0. BEEEET
2 0 —1.33333
ﬁ 82| parameter real vtlo=vsup/3 from (wlo:wthi);
00 0 =2
83| parameter real wx=vle from [vle:vhi]; X outy wvoltage 4
(-:an stack empty)
@zd [0 objects selected
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Auto Scope Focus

Auto scope focus, which is cross selection between Design Browser and Source Browser
enhances the debugging experience for Spectre and SPICE netlists.

For example, when a MOS device is send from Design Browser to Source Browser, the exact line of
code will be highlighted in the Source Browser. This can be seen in the image shown below.

\

Design Browser 1 - SimVision x

Eile  Edit Wiew Select Ezplore Simylation Windows Help cadence

s B|esxbinXe (ot rRELEAEEEE
al ”'r.menv- 1,500,000 x| ps= M-l o b || Search Times: Digital Value~ j.jj'_lh ;jj]ﬁ
0L %2 2] @) Mo s0mm 0

gsign Browser % @ Methods |
Scope: Iﬂ All Avallable Data ﬂ il @ i1 ﬁ'lam ﬂ-"‘f"l’ﬁul ﬂ"‘l

Mo K27 (ANDZ) E sl | el |E‘5L\!_ o FI

B XIZB (ANDZ) Source Browser 2 - SimVision [.../mult16.net]

B X129 (ANDZ)

File Edit Wiew Select Format Simylation Windows Help
S K30 (ANDZ)

=] 8 = '@.‘_.‘."E.:E: ﬂ mmm Il'ﬂuﬁ
P, Tmeav| = [1,500,000 wpsv P~ G . | Search Times: |Digital Value =
- e 2| @ Mo 1somm.o |54 3

%, - Scope: | O tap SPICE_DUT X130 X10 =| @ Files: |Aan/csvr. /multl 61

SLI'BI:RTHHEQFLE‘:'

Find: Siring= | = s i

b Show contents: | In the signal list areas

& 101 ma e tT0 0 MDS ¥ o LoD Tou el D
102

@ e h 104
L 105 ). SUBCKT XORE A B ¥
) 105 /XI5 A netS INV B

107 |¥I3 B net? INV B
T 108 | XI2 netll netl0 ¥ NANDZ B
& 109 %11 net? A metll MAMDZ B
= 110 |XI0 B netS netll HANDE B
&Y 111 | ENDS

For a Spectre/SPICE subcircuit instance the behavior will be different. The auto scope will display
the subcircuit definition as shown in the image below.

September 2022 74 Product Version 22.09



Using SimVision with AMS Simulator
Working with Source Browser

Design Browser 1 - SimVision »

Ele Edit View Select Explore Simulation Windows Help cddence
[gB||as[¥xDExe |[$ad ”’*iﬁlm&ﬁﬁﬁﬁlﬁﬁ

|I.ﬁ'",,'ﬂm9ﬁ' - [1.500000 xfjpsvips - o || Search Times: |Digital vaiue~|[ =] i
| I -0 ] R S @ T/ M smpome 0

Objects _i Methods ]

Scope: | @ All Available Data LEE - B | [Name o= Value B
P RIZ6 {ANDZ) B s B A 25w i
2P H27 (AND2Z) Ml . Ev s 2.5 ¥
@ P WIze (ANDZ) ez -0 §1T18e-08 ¥
@ e W23 (ANDZ) m & g 0w
8 i- X130 (ANDZ) & peted -1.34215¢-08 ¥
T & v 2.5V
X0 (NANDZ_B)
MMIT =
P mmiz Source Browser 2 - SimVision [.../mult16.net]
MMIZ
MR 4 Elle Edit Miew 3Zelect Eomat Simulation Windows Help
® K16 (INV_B ﬂ = ; - =
s ! (NV_E) Jagm RlF 4 PEH&: ”‘..wmaﬁ&g
Find: [String~ | i - |, Timea=! = [1.500,000 llps~| sy & | Search Times: | Digital Value |
T oo conen |- B R D | @/ Mo 1s000%s+0 oo
Ei * | L - Scope: | () top.SPICE_DUT XI30.X10 =] & Fites: [Nan/csvr. fmult1 6 net [3;

. = | 57| .SUBCKT MANDZ B A B ¥
i O [MM1Z ¥ A vdd wdd PMOS We.du LeD. 25u Me1.0
95 M1l ¥ B vdd wdd PMOS W=8.4u Ls0. 25u M=1.0

] 100 | M4 net?8 B 0 0 WMOS Wsd. Zu La 25u M=l 0
101 |MM13 ¥ A met28 0 MMOS Wed 2u Le0. 250 M=1.0

B 1Ir'l.'2 .EHDS

= 104

Defining Breakpoints

To define breakpoint for step-by-step debugging, right-click the required line in Source Browser and
select Break at line.

183 analog hegin

2e-10
—2e-10
—200 —200 —0 —2e-11
184 Teark = kreandbdeefOont, tdelay. tr, £E tEol £) /f{ rout shifts linearly also;
= _2e-
2e-10

Ereak at Line . —2.5 0 [ —2e-11 200

185 ransition(Vstate, tdelay, tr, tf, ttol t))/rout;

186 Break at Line in Instance
187 Break at Line if...

|~

A red dot is displayed on the left of the line number to indicate that the breakpoint is applied:
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e=1U
ze-10
200 200 0 2e-11
@ | 184 rout = transition(Rout, tdelay, tr, tf, tkol t);
2e-10
2e-10
(2.5 ¥y (2.5 w) 2.5 0 2e-11 200
185 I{aout) <+ (V{Aout)-transition(Vstate, tdelay, tr, £f, ttol £))/rout;

(D Breakpoints can be defined only on line numbers that are in bold font.
All the defined breakpoints can be viewed by clicking the Show Breakpoints Page ("_@) button.

Editing a Source File Using Your Own Editor

vi is the default editor for editing source files. However, you can set any graphical text editor as your
default editor. To specify the command to start the source file editor and specify a default editor, do
the following:

1. In any SimVision MS window, choose Edit - Preferences.

2. On the Preferences form, select Source Browser in the list on the left side of the window.
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= Preferences | - |J|,\§
= General Optians Source Browser
- Signal Options By
e HDL Editor Command: |xterm -2 wi +%L %F
oo Werilog : Use %F, %L far filename, line number substitutions
e Yerilog AMS Default Editor | Example: xterm -e wi +3%L %F

- keyboard Shortcuts
~ Toolnet Cross Probing Source Browser tab size |8
---------- Simulation Settings

Bl Waveform Window Maimum history count |20

- Display

—Mouse Actions for Signals
- dnalog

-+ Keyboard shorfcuts Double Click: |Go to Definition j
=l Design Browser

- SCOpe Wiew
- Signal List

E-: Source Browser Drag and Drop: | Go to Definition |
- Colars

- Files
---------- Measurement Window

Bl Schematic Tracer
b Colors W Show popup tooltips on signals in the source code

=l Memory Viewsr
‘e Colors _| Highlight syntax in the Source Browser

---------- Simulation Cycle Debug ‘
= -

Ok Canu:ell Apply | Help | 1

3. In the Editor Command field, type the command to start the text editor.
You can also specify an editor other than the default vi editor.

4. Click OK.
To start the editor to edit the current file in the Source Browser, do the following:
( Tﬁ)

In the Source Browser window, click the Edit Source button on the toolbar:

The source file appears in your editor.

See also "Accessing Design Source Code" in the Using the Source Browserbook.

Searching for a Line Number in the Source Code

To find a particular line number in the source code, do the following:
1. In the SimVision Source Browser window, choose Edit - Go to Line.
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2. Inthe Line field on the form that appears, type the line number you want.
3. Click OK.
An arrow appears and points to the specified line in the code.

For more information, see "Accessing Design Source Code" in the Using the Source Browser book.

Searching for a Text String in the Source Code

To search for a text string in the source code, do the following:
1. In the SimVision Source Browser window, choose Edit - Text Search.

2. Use the Text Search form to specify the search string and parameters.
3. Click Find Next.

Viewing the Analog Source

To view the analog source, select an analog instance in the any of the SimVision MS windows and
click icon on the toolbar. Source Browser will display the source of the selected instance.

Having information about the file that contains the selected instance and line number where it lies in
the code gives you a powerful debugging ability.
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Schematic Trac

on
Pk #

| piv| M- _d8 & || Search Times: Digital Vabus = ot

Windows Help

=

File that contains the instance

W Ho2ariimma

Edt View Select FEormat cadence’

v w | m . SendTo = = o
L | ™ i || B2z

FIJ‘T..“?.-,-. 2427 61T | psv)

Search Times: | Digital

% Ll % B0 242751741

=

N Scope: | O test Fiiles ffGates

hpll_top 43 041 - &

sp [137:144]

subckt ain a ¥y inh wss inh wdd

pl ¥ a inh vdd inh vdd pmosl Lle180e-9 w=+8. DOODDD00-07 me+1.0DDO0000e 0D |

of subcircuit de
ds ainv_2

ile name: smspll sine schematic. s
* subcircuit for cell: alnw

* gensrated for: hspices

# generated on dec 1 12:01:14 2005

kion

terminal mapping: a = a

*
4 b ;ndly- irh was
# wdd! = inh_wdd
subckt ainv 3 a y inh wss inh wdd
Simnl y a ich_vas inh vs3 nmo3l LlelB0e=9 wes8. 00000000e=-07 me«l. 00000000e+00
mpl ¥ & ink vdd inh vdd pmesl Llel80e-9 wesl S0000000e-06 m=+1. 00000000« +00

|
]
Line "..-n’be‘ where I‘E-/i | stack empty)

nstance is located |@ Sd 0 objects selected

* end of subcarcuat definition
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Working with the Waveform Window

The Waveform window lets you view the waveforms that represent the signal transitions during a
simulation.

The Waveform window can be invoked using the = icon on the toolbar. It can also be invoked
using the right-click option, Send to Waveform Window, from the other Simvision MS windows.
When launched, the Waveform window looks like the following:

Eile Edit ¥iew Explore Format Simulation Windows Help cadence

o] B WEVEN [y e e E 1 3. i SendTo: Ty M (R BB [ == E= M
Q3| Balds| v | ¥ ID B X| B Sl (- B |- $+FrRtaiRillEEE &
Search Names Signalv: a = s & Search Times: | Analog Value| | R

P [Tinea+| = [S050202  =i[ns+| e~ 4= s < || Q-1 17| 50 3 =3 @b | WMo sos02620s+1 || Time: By [azo6.200a34z700r=] @ Y T = H
x4 7l - E‘r\. o STl el Lk T / | R B o e - |

X @ Baseline=0

e EF| Cursor-Baseling» = S050 282ns

Mame v Cursor v

BEOGEE

b v

@ %d |0 objects selected

This chapter contains the following topics:

e Displaying Waveforms in the Waveform Window
o Opening the SimVision Waveform Window
m Using the Waveform Window to View a Post-Simulation Database
m Using the Waveform Window for Interactive Waveform Display during Simulation

e Using Analog Mnemonic Maps in SimVision
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[e]

Creating Analog Mnemonic Map

[e]

Applying Analog Mnemonic Map

[e]

Limitations of Analog Mnemonic Maps

[e]

Example of Creating a Mnemonic Map

e Searching Values for RNM or Electrical Signal
e Sending Signals to ViVA

e Enabling Real Value Probe Filtering

Displaying Waveforms in the Waveform Window

You can use the SimVision Waveform window to display and analyze waveforms. How you plot a
signal depends on the kind of probing that you use.

¢ |f you use Tcl probing for analog and digital objects,
a. Selectthe netin either Schematic Tracer, or the Design Browser.

b. Choose Windows - Waveformin Design Browser to plot the signal in an existing
Waveform window, or choose Windows - New - Waveform to plot the signal in a new
Waveform window.

¢ If you probe objects from the analog simulation control file,

a. Start, but do not finish, the simulation.
For example, you might choose Simulation - Advance - Timepointin the Design
Browser.

b. Selectthe netin either the Schematic Editing window or Design Browser.

c. Choose Windows - Waveformin the Design Browser window to plot the signal in an
existing Waveform window, or choose Windows - New - Waveformto plot the signal in a
new Waveform window.

To plot signals after the simulation finishes, follow the procedures described in Chapter 4,
"Accessing the Design Hierarchy," and Chapter 6, "Managing Simulation Databases," in
the SimVision User Guide.

Opening the SimVision Waveform Window

When working with waveforms, there are two use models:
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e Using a Waveform window to view a post-simulation database after the simulation ends.

e Using a Waveform window for interactive waveform display so that you can view the
waveforms as the simulation progresses.

Using the Waveform Window to View a Post-Simulation Database

/N When you use SimVision to view a post-simulation database, you are using itin
"PPE mode". For more information, see the SimVision User Guide.

To view the waveforms using SimVision after the simulator creates the database, do the following:
1. Open the viewer by typing

simvision -waves

Choose File - Open Database.

In the Open Database browser, navigate to the .trn file for your data.
Click Open.

In the Waveform window, choose Windows - New Design Browser.

In the Design Browser, select the signals you want to display.

N o ooos » o

Click Send selected object(s) to target waveform window to add the signals to the Waveform
window.

Using the Waveform Window for Interactive Waveform Display during
Simulation
To view the waveforms as the simulation progresses, do the following:
1. Preselect the signals you want to view.
2. Run the simulation.
See the following books for details:
e Using the Design Browser
e Running SimVision in Simulation Mode

If you do not preselect objects, you can use the Design Browser to probe signals and add them to
the Waveform window.
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Using Analog Mnemonic Maps in SimVision

Mnemonic maps associate signal values with strings, colors, line shapes, and icons. For example,
you can define a mnemonic map to associate a name with each state of a state machine, or you can
define a mnemonic map to display all x values with a background color of your choice.

When you create an analog mnemonic map, you define not only the text that is displayed for a
signal value, but also a background color of the waveform in the SimVision Waveform window.

e Creating Analog Mnemonic Map
e Applying Analog Mnemonic Map
e Limitations of Analog Mnemonic Maps

e Example of Creating a Mnemonic Map

Creating Analog Mnemonic Map

You can create analog mnemonic maps in one of the following methods:

e Use the SimVision TCL command.
You must use the -ana1og option with the mmap new SimVision command. The syntax is:

mmap new —analog —-name label -contents {

{- range { <lowValue> <highValue>} -label “name” -bgcolor}

You can define one or more ranges for a given mnemonic map entry using -range
{<lowValue> <highvalue>}.Each entry is specified as a list with a range, a label, and
background color that specifies how a waveform is drawn when its value matches one of the
value ranges for the mnemonic map entry.

So, for a signal set with a map with value in one of the value ranges, a box with a label is
displayed in the Waveform trace.

For more information on the mmap command, refer to the SimVision Tcl Commands Guide.

¢ Define analog mnemonic maps in a script file and source it to SimVision.
In the SimVision GUI, choose File — Source Command Script, and in the Select SimVision
Command Scriptdialog box select the command file with Analog Mnemonic Maps.
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Applying Analog Mnemonic Map

To apply a mnemonic map to a signal, perform one of the following methods:

e [n the SimVision Waveform window, then click Format — Radix/Mnemonic and choose the
analog mnemonic map.

¢ In the SimVision Waveform window, right-click the signal value in the Cursor column and
choose Radix/Mnemonic — analog mnemonic map.

For more information on the SimVision interface, see the SimVision: Using the Waveform Window
User Guide.

Limitations of Analog Mhemonic Maps

The following limitations exist with the analog mnemonic map feature:

¢ Analog mnemonic maps are not listed in the Mnemonic Maps tab of the Properties window.
¢ Analog mnemonic maps cannot be applied to non-analog traces such as integers.

e Analog Mnemonic Maps cannot be applied on composite types such as SV UDN wreal/vams,
wreal/var real, and SV UDT/UDN structures. You can only select members of a composite
type (individually or as a group) and then apply the analog mnemonic map to those selected
signal(s).

¢ You cannot apply an analog mnemonic map to a group of signals froma SV UDT/UDN
structure, if one or more of the signals in that group are of a non- analog type (logic type or
integer type).

e Only the -1abe1, -bgcolor options of the mmap Tcl command are supported. The
other nmap options documented in the SimVision Tcl Commands Guide are not supported.

Example of Creating a Mnemonic Map

The following example illustrates using the mnap TCL command. It creates an analog mnemonic
map, Analog Mnemonic Map and creates two entries for the mnemonic map. Each entry is specified
with a range, a label, and the background color for the mnemonic map.

mmap new —analog -—-name "Analog Mnemonic Map" -contents {
{-range {1.25 2.76} -label "TEST WWW" -bgcolor green}
{-range {3.01 5.09} -label "TEST ZZZ" -bgcolor blue}
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Searching Values for RNM or Electrical Signal

In the Waveform window, you can find real values on a selected waveform and also the search for a
range, a center or tolerance, and more. This feature enhances the usability of SimVision with real-
valued signals and is particularly relevant for mixed-signal designs.

To search for values on a waveform,
1. Select a value type from the Search Times drop-down.
2. Specify a value or range in the input field.

3. Click the search button.
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Sending Signals to ViVA

SimVision MS provides the ability to send the signals from SimVision to Virtuoso Visualization and
Analysis XL (ViVA). Given that ViVA is an analog-centric tool, it provides many features to work
with the analog signals.

To view the signals in ViVA, select the signal on the right pane of the Waveform window and select
the &= icon on the toolbar. Alternatively, right-click the signal and select Send to ViVA.
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This launches ViVA and the selected signal is displayed in ViVA.

Enabling Real Value Probe Filtering

The AMS Designer simulator allows you to specify a precision (delta value) for real number probes
to remove recorded values whose delta is less that the precision specified. This helps reduce the
waveform database size for real number model simulations and improve simulation performance;
and, still maintain the simulation model accuracy.

You can enable real value filtering for all real value probes using the -shm_filter_group
<precision> global option, with xrun Or xmsim cOmmands.

When the -shm_filter_group Option is used, the delta from the previously dumped value is

computed. If this delta is at or greater than the precision tolerance, then the value is dumped to the
waveform database, otherwise it is skipped. This reduces the waveform database size by not
recording values less than the specified precision.

The value for precision can be integer, float or scientific notation. When an integer value is
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specified it represents the number of points after the decimal place; so, an integer value of 2 would
represent a delta value of 0.01. When float or scientific notation are used its value is used as the
delta value.

/N This option does not filter probe values computed by the analog solver (electrical signals).
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