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As the design complexity of FPGAs continues to rise, verification
engineers are finding it increasingly difficult to simulate their system-on-
a-programmable-chip (SOPC) designs in a timely manner. The
verification process is now the bottleneck in the FPGA design flow.
Therefore, FPGA designers are turning to high-performance,
high-capacity simulation tools such as the Cadence native compiled (NC)
family of simulators to simulate their designs more efficiently.

This chapter is a getting-started guide to using the Cadence NC family of
simulators in Altera® programmable logic device (PLD) design flows. The
NC family is comprised of the NC-Sim, NC-Verilog, NC-VHDL, Verilog,
and VHDL Desktop simulators. This chapter provides step-by-step
explanations of the basic NC-Sim, NC-Verilog, and NC-VHDL
functional /behavioral hardware description language (HDL) and
gate-level timing simulations. It also describes the location of the
simulation libraries and how to automate simulations.

This document contains references to features available in the Altera
Quartus®II version 4.0 software. For more information on the Quartus II
version 4.0 software, see the Altera web site at www.altera.com.

You must first install the Quartus II software before using it with
Cadence NC simulators. The Quartus II/Cadence interface is
automatically installed when the Quartus II software is installed on your
computer.

Table 3-1 shows which Cadence NC simulator version is compatible with
a specific Quartus II software version.

Table 3-1. Compatibility between Software Versions

Cadence NC Simulators
(Solaris)

Cadence NC Simulators
(PC)

Quartus Il Software

Version 5.0 s005
Version 5.0 s005

Version 5.0 s001
Version 5.0 s006

Version 3.0 SP2
Version 4.0
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«®  See the Quartus Il Installation & Licensing for PCs or Quartus II Installation
& Licensing for UNIX and Linux Workstations manuals for more
information on installing the software, and the directories that are
created during the Quartus II installation.

Simulation Flow  The Cadence NC software supports the following simulation flows:

Ove rview B Functional/behavioral HDL simulation
B Gate-level timing simulation

Figure 3-1 shows the Quartus II/Cadence design flow.

Figure 3-1. Altera Design Flow with Cadence NC Simulators
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Simulation Flow Overview

Functional/Behavioral HDL Simulation

Functional /behavioral HDL simulation verifies the functionality of your
design. When you perform a functional simulation with Cadence NC
simulators, you use your design files (Verilog HDL or VHDL) and the
models provided with the Quartus II software. These Quartus II models
are required if your design uses library of parameterized modules (LPM)
functions or Altera-specific megafucntions.

a®® For more information on how to perform this simulation, see
“Functional/ Behavioral Simulation” on page 3-5.

Gate-Level Timing Simulation

After performing place-and-route in the Quartus II software, the software
generates a Verilog Output File (.vo) or VHDL Output File (.vho) and a
Standard Delay Format (SDF) Output File (.sdo) for gate-level timing
simulation. The netlist files map your design to architecture-specific
primitives. The SDO contains the delay information of each architecture
primitive and routing element specific to your design. Together, these
files provide an accurate simulation of your design with the selected
Altera FPGA architecture.

a®® For more information on how to perform this simulation, see “Gate-
Level Timing Simulation” on page 3-20.

Operation Modes

You can use either the command-line mode or graphical user interface
(GUI) mode to simulate your design with NC simulators. To simulate in
command-line mode, use the files shown in Table 3-2.

You can launch the NC GUI in UNIX or PC environments by typing
nclaunch ¢ at a command prompt.
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This chapter describes how to perform simulation using both the
command-line and the GUL

Table 3-2. Command-Line Programs

Program Function

ncvlog or NC-Verilog (ncvlog) compiles your Verilog HDL code into a Verilog
ncvhdl Syntax Tree (.vst) file. ncvlog also performs syntax and static
semantics checks.

NC-VHDL (ncvhdl) compiles your VHDL code into a VHDL Syntax
Tree (.ast) file. nevhdl also performs syntax and static semantics
checks.

ncelab NC-Elab (ncelab) elaborates the design. ncelab constructs the
design hierarchy and establishes signal connectivity. This program
also generates a Signature File (.sig) and a Simulation SnapShot
File (.sss).

ncsim NC-Sim (ncsim) performs mixed-language simulation. This
program is the simulation kernel that performs event scheduling
and executes the simulation code.

Quartus II/NC Simulation Flow Overview

The basic Quartus II/Cadence NC simulation flow is described below.
Detailed instructions are given in “Functional/ Behavioral Simulation”
on page 3-5 and “Gate-Level Timing Simulation” on page 3-20.

1. Set up your working environment (UNIX only).

For UNIX workstations, you must set several environment variables
to establish an environment that facilitates entering and processing
designs.

2. Create user libraries.

Create a file that maps logical library names to their physical
locations. These library mappings include your working directory
and any design-specific libraries, e.g., for Altera LPM functions or
megafunctions.

3. Compile source code and testbenches.

You compile your design files at the command-line using ncvlog
(Verilog HDL files) or necvhdl (VHDL files) or by using the GUI.

During compilation, the NC software performs syntax and static
semantic checks. If no errors are found, compilation produces an

3-4 Altera Corporation
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internal representation for each HDL design unit in the source files.
By default, these intermediate objects are stored in a single, packed
library database file in your working directory.

Elaborate your design.

Before you can simulate your model, the design hierarchy must be
defined in a process called elaboration. Use ncelab in command-line
mode or choose Elaborator (Tools menu) in GUI mode to elaborate
the design.

Add signals to your waveform.

Before simulating, specify which signals to view in your waveform
using a simulation history manager (SHM) database.

Simulate your design.

Run the simulator with the ncsim program (command-line mode) or
by clicking Play (GUI mode).

The following sections provide detailed instructions for performing
functional simulation using the Quartus II software and Cadence NC
tools.

Set

Up Your Environment

This section describes how to set up your working environment for the
Quartus II/NC-Verilog or NC-VHDL software interface.

I

(For UNIX workstations only) The information presented here
assumes that you are using the C shell and that your Quartus II
system directory is /ust/quartus. If not, you must use the
appropriate syntax and procedures to set environment variables
for your shell.

(For UNIX workstations only) Add the following environment
variables to your .cshrc file:

setenv QUARTUS ROOTDIR /usr/quartus
setenv CDS_INST DIR <NC installation directory>

Add the $CDS_INST_DIR/tools/bin directories to the PATH

environment variable in your .cshrc file. Make sure these paths are
placed before the Cadence hierarchy path.
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setenv
setenv
setenv
setenv

setenv
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3. Add /usr/dt/lib and /usr/ucb/lib to the LD LIBRARY PATH
environment variable in your .cshrec file.

4. Source your .cshrc file by typing source . cshrc + at the
command prompt.

Following is an example setting these environment variables.

Setting Environment Variables
QUARTUS ROOTDIR /usr/quartus
CDS_INST DIR <NC installation directory>
PATH ${PATH} :<NC installation directory>/tools.sun4v/bin:/
LD LIBRARY PATH /usr/ucb/lib:/usr/lib:/usr/dt/lib:/usr/bin/X11:
<NC installation directory>/tools.sund4v/1lib: $LD LIBRARY PATH
QUARTUS_INIT PATH <NC installation directory>/tools.sund4v/bin

Create Libraries

Before simulating with NC simulators, you must set up libraries using a
file named cds.lib. The cds.lib file is an ASCII text file that maps logical
library names—e.g., your working directory or the location of resource
libraries such as models for LPM functions—to their physical directory
paths. When you launch an NC tool, the tool reads cds.lib to determine
which libraries are accessible and where they are located. NC tools
include a default cds.lib file, which you can modify for your project
settings.

You can use more than one cds.lib file. For example, you can have a
project-wide cds.lib file that contains library settings specific to a project
(e.g., technology or cell libraries) and a user cds.lib file. The following
sections describe how to create/edit a cds.lib file, including:

B Basic Library Setup
B LPM Function & Altera Megafunction Libraries

Basic Library Setup

You can create cds.lib with any text editor. The following examples show
how you use the DEFINE statement to bind a library name to its physical
location. The logical and physical names can be the same or you can select
different names. The DEFINE statement usage is:

DEFINE <library name> <physical directory path>
For example, a simple cds.lib for Verilog HDL contains the lines:

DEFINE lib std /usrl/libs/std lib
DEFINE worklib ../worklib

Altera Corporation
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Using Multiple cds.lib Files

Use the INCLUDE or SOFTINCLUDE statements to reference another cds.lib

file within a cds.lib file. The syntax is:

INCLUDE <path to another cds.lib>

or

SOFTINCLUDE <path to another cds.lib>

Il="  For the Windows operating system, enclose the path to an
included cds.lib file in quotation marks if there are spaces in any
directory names.

For VHDL or mixed-language simulation, you must use an INCLUDE or

SOFTINCLUDE statement in the cds.lib file to include your default cds.lib

in addition to the DEFINE statements. The syntax is:

INCLUDE <path to NC installation>/tools/inca/files/cds.1lib

or

INCLUDE $CDS_INST DIR/tools/inca/files/cds.lib

The default cds.lib file, provided with NC tools, contains a

SOFTINCLUDE statement to include another cds.lib files such as

cdsvhdllib and cdsvlog.lib. These files contain library definitions for
IEEE libraries, Synopsys libraries, etc.

Create cds.lib: Command-Line Mode
To edit cds.lib from the command line, perform the following steps:

1. Create a directory for the work library and any other libraries you
need using the command:

mkdir <physical directory> +
For example:
mkdir worklib ¢

2. Using a text editor, create a cds.lib file and add the following line to
it:

DEFINE <library name> <physical directory path>

For example:
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DEFINE worklib ./worklib

Create cds.lib: GUI Mode
To create cds.lib using the GUI, perform the following steps:

1.

2.

Run nclaunch at the command line to launch the GUIL
Choose Set Design Directory (File menu).

Click Create cds.lib File.

Click New under Work Library.

Enter your new work library name, e.g., worklib.

Click OK. The new library is displayed under Work Library.
Figure 3-2 shows an example using the directory name worklib.

Figure 3-2. Creating a Work Directory in GUI Mode

=1 setDesign birectory |

—Design Directory

|fappsthmme:‘usersfalchanngCSIMKIp |

—Library Happing File
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Create coslib File... |
—Mork Library

Iwurk\ib | Hew. |

QK | Cancell Help |

Click OK.

[~ Youcan edit cds.lib by right-clicking the cds.lib filename in
the right pane and choosing Edit from the pop-up menu.

To specify a directory as your working directory, perform the
following steps:

a. In the right pane of the GUI, right-click the directory name.
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b. Choose Set as Work Library from the pop-up menu. See
Figure 3-3.

Figure 3-3. Setting Your Current Working Library
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c.  After you make this setting, the current working library is
indicated with a helmet icon beside the name, as shown in
Figure 3-4.
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Figure 3-4. Current Working Library
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LPM Function & Altera Megafunction Libraries

Altera provides behavioral descriptions for LPM functions and Altera-
specific megafunctions. You can implement the megafunctions in a
design using the Quartus I MegaWizard™ Plug-In Manager or by
instantiating them directly from your design file. LPM functions are
named lpm<function>. Similarly, Altera-specific megafunctions are
named alt<function>. If your design uses LPM functions or Altera-
specific megafunctions you must set up resource libraries so that you can
simulate your design in NC tools.

[l==  Many LPM functions and Altera megafunctions use memory
files. You must convert the memory files for use with NC tools
before simulating.

Altera provides megafunction behavioral descriptions in the files shown
in Table 3-3. These library files are located in the <Quartus II installation
directory>/eda/sim_lib directory.

Altera Corporation
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e For more information on LPM functions and Altera-specific

megafunctions, see the Quartus II Help.

Table 3-3. Megafunction Behavioral Description Files

Megafunction Verilog HDL VHDL
LPM 220model.v | 220model.vhd (7)
220pack.vhd(1)
220model_87.vhd (2)
220pack_87.vhd (2)
Altera-Specific altera_mf.v altera_mf.vhd 9 (7)

altera_components.vhd (7)
altera_mf_87.vhd (2)
altera_components_87.vhd (2)

Notes to Table 3-3:

(1)  Use this model for VHDL 93.
(2) Use this model for VHDL 87.

Altera Corporation
February 2004

To set up a library for LPM functions, create a new directory and add the
following line to your cds.lib file:

DEFINE lpm <path>/<directory name>

To set up a library for Altera-specific megafunctions, add the following
line to your cds.lib file:

DEFINE altera_mf <path>/<directory name>

Many Altera functional models (220model.v and altera_mf.v) use a
memory file, which is a Hexadecimal (Intel-Format) File (.hex) or a
Memory Initialization File (.mif). However, NC tools cannot read a HEX
or MIF. Perform the following steps to convert these files into a format the
tools can read.

Convert your HEX or MIF into a RAM Initialization File (.rif) by
performing the following steps in the Quartus II software:

= You can also use the hex2rif.exe and mif2rif.exe programs,
located in the <Quartus II installation directory>/bin
directory, to convert the files at the command line. Use the
-7 option to view their usage.

a. Open the HEX or MIF file.

b. Choose Export (File menu).
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c. Ifnecessary, in the Export dialog box, select a target directory in
the Save in list.

d. Select a file to overwrite in the Files list or type the file name in
the File name box.

e. If necessary, in the Save as type list, select RAM Initialization
File (.rif).

f.  Click Export.

2. Using a text editor, modify the 1pm_file parameter in the
megafunction’s wizard-generated file to point to the RIF.
Alternatively, you can rerun the wizard and point to the RIF as the
memory initialization file.

Compile Source Code & Testhenches

When using NC simulators, you compile files with ncvlog (for

Verilog HDL files or ncvhdl (for VHDL files). Both ncvleg and ncvhdl
perform syntax checks and static semantic checks. If no errors are found,
compilation produces an internal representation for each HDL design
unit in the source files. By default, these intermediate objects are stored in
a single, packed, library database file in your working library directory.

Compilation: Command-Line Mode

To compile from the command line, use one of the following commands.

'~ You must specify a work directory before compiling.

Verilog HDL
ncvlog <options> -work <library name> <design files> +

VHDL
ncvhdl <options> -work <library name> <design files> +

If your design uses LPM or Altera megafunctions, you also need to
compile the Altera-provided functional models. The following code
shows examples of each.

Verilog HDL
ncvlog -WORK lpm 220model.v ¢
ncvlog -WORK altera mf altera mf.v ¢

Altera Corporation
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VHDL

ncvhdl
ncvhdl
ncvhdl
ncvhdl

If your design also uses a memory initialization file, compile the
nopli.v file, which is located in the <Quartus II installation
directory>/eda/sim_lib directory, before you compile your
model. For example:

ncvlog -work lpm nopli.v 220model.v ¢
ncvlog -work altera mf nopli.v altera mf.v ¢

Or use the NO_PLI command during compilation:

ncvlog -DEFINE “NO PLI=1" -work lpm 220model.v

«

ncvlog -DEFINE “NO PLI=1" -work altera mf
altera mf.v ¢

-V93 -WORK lpm 220pack.vhd #

-V93 -WORK lpm 220model.vhd ¢

-V93 -WORK altera mf altera mf.vhd ¢

-V93 -WORK altera mf altera mf components.vhd ¢

Compilation: GUI Mode

To compile using the GUI, perform the following steps.

1. Right-click a library filename in the NCLaunch window.

2. Choose NCVlog (Verilog HDL) or NCVhdl (VHDL). The Compile
Verilog and Compile VHDL dialog boxes open. See Figure 3-5. Or
you can choose NCVlog or NCVhdl from the Tools menu.
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Figure 3-5. Compiling Verilog HDL & VHDL Files
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3.

Elahorate Your Design

Click OK in the Compile Verilog or Compile VHDL dialog box to
begin compilation. The dialog box closes and returns you to

NCLaunch.

Il

bottom of the NCLaunch window.

The command-line equivalent argument displays at the

Before you can simulate your model, you must define the design
hierarchy in a process called elaboration. With NC simulators, you use the
language-independent ncelab program to elaborate your design. The
ncelab program constructs a design hierarchy based on the design’s
instantiation and configuration information, establishes signal
connectivity, and computes initial values for all objects in the design. The
elaborated design hierarchy is stored in a simulation snapshot, which is
the representation of your design that the simulator uses to run the
simulation. The snapshot is stored in the library database file along with
the other intermediate objects generated by the compiler and elaborator.
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If you are running the NC-Verilog simulator with the single-step
invocation method (ncverilog), and want to compile your
source files and elaborate the design with one command, use the
+elaborate option to stop the simulator after elaboration. For
exanqﬂe:ncverilog +elaborate test.v ¢'.

Elaboration: Command-Line Mode

To elaborate your Verilog HDL or VHDL design from the command line,
use the following command:

ncelab <options> <library>.Cell:<view> +
For example:
ncelab worklib.lpm ram dp test:entity ¢

You can set your simulation timescale using the -TIMESCALE <arguments>
option. You do not need to specify the timescale if your top-level file
already has a TIMESCALE directive. For example:

ncelab -TIMESCALE lps/lps
worklib.lpm ram dp test:entity ¢

Ils~  To view the elements in your library and which views are

available, use the ncls program. For example the command
ncls -library worklib ¢ displays all of the cells and their
views in your current worklib directory.

For more information on the ncls program, see the Cadence
NC-Verilog Simulator Help or Cadence NC-VHDL Simulator Help.

6=y If you are running the NC-Verilog simulator using multistep
invocation, run ncelab with command-line options as shown
above. You can specify the arguments in any order, but
parameters to options must immediately follow the options they
modify.

Elaboration: GUI Mode

To compile using the GUI, perform the following steps:

1. Expand your current working library in the right pane.

2. Select and open the entity/module name you want to elaborate.

3. Right-click the view you want to display.
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Choose NCElab. The Elaborate dialog box opens. Or you can
choose Elaborator from the Tools menu.

Set the simulation timescale using the command -TIMESCALE
<arguments> under Other Options. See Figure 3-6.

Figure 3-6. Elaborating the Design
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6.

Add Signals to View

You use a SHM database, which is a Cadence proprietary waveform
database, to store the selected signals you want to view. Before you can
specify which signals to view, you must create this database by adding
commands to your code. Additionally, you may want to create a Value
Change Dump File (.ved) to store the simulation history.

Adding Signals: Command-Line Mode

Click OK in the Elaborate dialog box to begin elaboration. The
dialog box closes and returns you to NCLaunch.

«® For more information on using a VCD, see the NC-Sim User Manual.

To create a SHM database you specify the system tasks described in
Table 3—4 in your Verilog HDL code.
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s For VHDL, you can use the Tel command interface or C function
calls to add signals to a database. See Cadence documentation
for details.

Table 3-4. SHM Database System Tasks

System Task Description

$shm_open (“<filename>.shm”) ; | Open database. You can provide a filename; if you do not specify one, the
default is waves.shm. You must create a database before you can open
it; if one does not exist, the tools create it for you.

$shm _probe (“[A|S|C]") ; Probe signals. You can specify the signals to probe; if you do not specify
signals, the default is all ports in the current scope.

A probes all nodes in the current scope.
S probes all nodes below the current scope.
C probes all nodes below the current scope and in libraries.

$shm_save; Save the database.

$shm close; Close the database.

Following shows a simple example.

Example SHM Verilog HDL Code
initial
begin
$shm open (“waves.shm”);
$shm probe (“AS”);
end

For more information on these system tasks, see the NC-Sim user manual.
Adding Signals: GUI Mode
To add signals in GUI mode, perform the following steps:
1. Load the design.
a. Click the + icon next to the Snapshots directory to expand it.
b. Right-click the lib.cell:view you want to simulate.
¢.  Choose NC-Sim from the pop-up menu.
d. Click OK in the Simulate dialog box.
After you load the design, the SimControl window appears as shown in

Figure 3-7.
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Figure 3-7. SimGontrol Window
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2. Open the Navigator window by clicking the Navigator icon in the
SimControl window toolbar as shown in Figure 3-8.

Figure 3-8. Navigator Icon in the Toolbar
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3.  Select the signals you want to view by clicking the signal names.

4. Click the Waveform View icon. See Figure 3-9.
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Figure 3-9. Selecting Signals in the Navigator Window
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A waveform viewer appears with all of your signals. You can traverse
through the hierarchy by double-clicking the instance name in the left
pane.

You are now ready to simulate your testbench/design.

Simulate Your Design

After you have compiled and elaborated your design, you simulate using
ncsim. The ncsim program loads the ncelab-generated snapshot as its
primary input. It then loads other intermediate objects referenced by the
snapshot. If you enable interactive debugging, it may also load HDL
source files and script files. The simulation output is controlled by the
model or debugger. The output can include result files generated by the
model, SHM database, or VCD.

Functional Simulation: Command-Line Mode

To perform functional simulation of your Verilog HDL or VHDL design
from the command line, use the following command:

ncsim <options> <library>.Cell:<view> ¢
For example:

ncsim worklib.lpm ram dp:syn ¢
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Table 3-5 shows some of the options you can use with nesim.

Table 3-5. ncsim Options

Options Description
-gui Launch GUI mode.
-batch Used for non-interactive mode.
-tcl Used for interactive mode (not required when -gui is used).

Functional Simulation: GUI Mode

You can run and step through simulation of your Verilog HDL or VHDL
design in the GUI. Click the Play button shown in Figure 3-10 to begin
simulation. Figure 3-10 also describes other useful simulation buttons.

s If you skipped “Add Signals to View” on page 3-16, you must
load the design before simulating. See step 1 “Load the design.”
on page 3-17 for instructions.

Figure 3-10. Simulation Toolbar Buttons

Advance the simulafion to the next executable line in
Run the simulation—_ > L‘l any scope, stepping into subprogram calls.
until it finishes or rrl
until the next Advance the simulation to the next executable line
breakpoint. in any scope, stepping over subprogram calls.

The following sections provide detailed instructions for performing
timing simulation using Quartus II output files and simulation libraries
and Cadence NC tools.

Quartus Il Simulation Output Files

When you compile your Quartus II design, the software generates VO or
VHO files and a SDO file that are compatible with Cadence NC
simulators. To generate these files, perform the following steps in the
Quartus II software:

1. Choose EDA Tool Settings (Assignments menu).
2. Click on the “plus” (+) to the left of EDA Tool Settings in the

Category list. This expands the EDA Tool Settings branch to show
the settings.
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3. Choose the Simulation setting. The Simulation page appears as
shown in Figure 3-11.

4. In the Simulation page, select NC-Verilog (Verilog HDL output

from Quartus II) or NC-VHDL (VHDL output from Quartus II) in
the Tool name list. See Figure 3-11.

5. Click OK.
6. Choose Start Compilation (Processing menu).
During compilation, the Quartus II software automatically creates the

directory simulation/ncsim, which contains the VO, VHO, and SDO files
for timing simulation.

Figure 3-11. Quartus Il EDA Tool Settings

Settings - standard x|

Category:

Files
User Libraries Specify options for aenerating autput files for use with other EDA tools.
Device

Timing Requirements & Options
EDA Tool Setlings Ve o |
esign Entry & Spnthesis ™ Run this ool autematically after compilation
imulation

iming Analysis

- Board-Level Time sgale: |1 ps = Besst
~ Fameal Verfication I=| Mapillzgs! YHOL characters [this option oreates YHOL 1987 compliant names)l | sdbaneed

i Resprthesis =

Compilation Process
) Analysis & Synthesis Settings
Fitter Settings ™ Elatten buses into individual nodes
Timing Analyzer ™ Dutput Excalibur stripe a5 a single madul
Design Assistant
SignaiTap Il Logic Anslyzer
SignalProbe Settings
Simulator ™ Maintain hierarchy
S oftware Build Setiings I~ Generate natlstfor functional simulation oy
Shratix G Registration
HardCopy Settings

™ Map ilegal Werilng HOL characters
™ Inuncate long hisrarchy paths

™ Generate Power Input File
™ Bring out device-wids set/reset signals as ports

Cancel

A

Quartus Il Timing Simulation Libraries

Altera device simulation library files are provided in the <Quartus II
installation directory>/eda/sim_lib directory. The VO or VHO file requires
the library for the device your design targets. For example, the Stratix™
family has the following libraries:

B stratix_atoms.v
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B stratix_atoms.vhd
B stratix_components.vhd

If your design targets a Stratix device, you must set up the appropriate
mappings in your cds.lib.

For more information on mapping, see “Create Libraries” on page 3-22.

Set Up Your Environment

Set up your working environment for the Quartus II/NC-Verilog or
NC-VHDL software interface.

For more details work environment set up, see the instructions in “Set
Up Your Environment” on page 3-5.

Create Libraries

Create the following libraries for your simulation:
B A working library

B The library for the device family your design targets using the file
<path>/eda/sim_lib/<device family>_atoms.<v | vhd>

B If your design contains the altgxb megafunction, map to the
precompiled Stratix GX timing simulation model libraries using the
mapping <path>/eda/sim_lib/ncsim/<verilog | vhdl>/stratixgx_gxb.

See “Basic Library Setup” on page 3—-6 and “LPM Function & Altera
Megafunction Libraries” on page 3-10 for step-by-step instructions on
creating libraries.

Compile the Project Files & Libraries

Compile the project files and libraries into your work directory using the
ncvlog or ncvhdl programs or the GUI including the following files:

B Testbench file

B Your Quartus II output netlist file (VO or VHO)

B Atom netlist file for the device family <device
family>_atoms.<v | vhd>

B For VHDL, <device family>_components.vhd

For instructions on compiling, see “Compile Source Code &
Testbenches” on page 3-12.
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Elaborate the Design

When you elaborate your design, you must include the SDO file. For
Verilog HDL, this process happens automatically. The

Quartus II-generated Verilog HDL netlist file calls the SDF file using the
system task call $sdf_annotate. When NC-Verilog elaborates the netlist,
ncelab recognizes the system task and automatically calls nsdfc.
However, the $sdf_annotate system task call does not specify the path.
Therefore, you must copy the SDO file from the Quartus II-created
simulation directory to the NC working directory in which you run the
ncelab program. After you update the path, you can elaborate the design.

For step-by-step instructions on design elaboration, see “Elaborate Your
Design” on page 3-14.

For VHDL, the Quartus II-generated VHDL netlist file has no system task
calls to locate your SDF file. Therefore, you must compile the SDO file
manually.

For more information on compiling the SDO file, see “Compiling the
Standard Delay Output File (VHDL Only): Command Line” and
“Compiling the Standard Delay Output File (VHDL Only): GUI” on
page 3-24.

Compiling the Standard Delay Output File (VHDL Only): Command Line

To annotate the SDO timing data from the command line, perform the
following steps:

1. Compile the SDO file using the ncsdfc program by typing the
following command at the command prompt:

ncsdfc <project name> vhd.sdo -output
<output name> +

The nesdfc program generates a <output name>.sdf. X compiled SDF
Output File.

[l If you do not specify an output name nesdfc uses <project
name>.sdo.X.

2. Specify the compiled SDO file for the project by adding the
following lines to an ASCII SDF command file for the project:

COMPILED SDF FILE = "<project name>.sdf.X"
SCOPE = <instance path>
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Following is an example SDF command file.

Example SDF Command File
// SDF command file sdf file

COMPILED SDF FILE = "lpm ram dp test vhd.sdo.X",
SCOPE = :tb,

MTM CONTROL = "TYPICAL",

SCALE FACTORS = "1.0:1.0:1.0",

SCALE TYPE = "FROM MTM";

After you compile the SDO file, execute the following command to
elaborate the design:

ncelab worklib.<project name>:entity —-SDF CMD FILE <SDF Command File>

3-24

Compiling the Standard Delay Output File (VHDL Only): GUI
To annotate the SDO timing data in the GUI, perform the following steps:

1. Choose SDF Compiler (Tools menu).

2. Inthe SDF File box, specify the name of the SDO file for the project.
3. Click OK.

When you have finished compiling the SDO file, you can elaborate the
design. Before clicking OK to begin elaboration, perform the following
additional steps:

1. Click Advanced Options in the Elaborate dialog box.

2. Click Annotation in the left pane.

3. Turn on the Use SDF File option in the right pane.

4. Click Edit.

5. Browse to the location of the SDF Command File Name.

6. Browse to the location of the SDO file in the Compiled SDF File Box
and click OK.

7. Click OK to save and exit the SDF Command File dialog box.

For step-by-step instructions on design elaboration, see “Elaboration:
GUI Mode” on page 3-15.
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Add Signals to View

If you want to add signals to view, see the steps in “Add Signals to View”
on page 3-16.

Simulate Your Design

Simulate your design using the ncsim program as described in “Simulate
Your Design” on page 3-19.

Inco rpo ratin g Designers frequently use programming language interface (PLI) routines
. in Verilog HDL testbenches, to perform user- or design-specific functions
PLI Routines as that are beyond the scope of the Verilog HDL language. Cadence NC

Dvn amic simulators include the PLI wizard, which helps you incorporate your PLI
. . routines.
Libraries

For example, if you are using a HEX file for memory, you can convert it
for use with NC tools using the Altera-provided convert_hex2ver
program. However, before you can use this program, you must build it
and place it in your project directory using the PLI wizard.

This section describes how to create dynamic PLI libraries using the
convert_hex2ver program as an example. The following convert_hex2ver
source files are located in the <installation path>/eda/cadence/verilog-x1
directory:

H convert_hex2ver.c
B veriuser.c
B convert_hex2ver.obj

To create a PLI dynamic library (.so) from these files, perform the
following steps:

1. Run the PLI wizard by typing pliwiz ¢ at the command prompt.

2. Inthe Config Session Name and Directory page, type the name of
the session in the Config Session Name box and type the directory
in which the file should be built in the Config Session Directory
box. Click Next. See Figure 3-12.
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Figure 3-12. Specify the Session Name

PLI Wizard — Session Setup

Config Session Name and Directory

Choose a name for the Config Session
(current eonfiguration session) and a
location where this is to be stored. A Config
Session is reference to a eollection of
objects and options that will be used in
building a simulator and/or its eomponents.

Config Session Name

jset

Config Session Directory
P:hang/NCSIM/lpramtest/converthevaer J

cadence

<1 Next ™ Cancel‘ Help ‘

3. In the Select Simulator/Dynamic Libraries page, select the
Dynamic Libraries Only option, as shown in Figure 3-13.

Figure 3-13. Dynamic Libraries Option

PLI Wizard — Session Setup

Seleet Simulator/Dynamiec Libraries

Choose the simulator you want to use for this
session. You can also choose to ereate
simulator-independent dynamic libraries.

) Verilog-XL

) NC Simulators

cadence

® Dynamic Libraries Only

- Back| Next ™ | Cancel| Help

4. Click Next.

5. In the Select Components page, turn on the PLI 1.0 Applications

option.
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6. Select libpli. See Figure 3-14.

Figure 3-14. Select PLI Components

PLI Wizard — Session Setup

Select Components

Choose the interfaces and components to be
linked to the applieation.

i @®libpli O loadpli1
O VPI Application

[ CFC Application

O FMI Application

[ VHPI Application

cadence

=
[ SWIET Inter... [ .. |

- Back| Next ™ | Cancel| Help

7. Click Next.

8. Inthe Select PLI 1.0 Application Input page, select Existing
VERIUSER (source/object file).

9. Select Source File.

10. Click the browse button to locate the veriuser.c file that is provided
with the Quartus II software. See Figure 3-15.
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Figure 3-15. Specify PLI Application Input

cadence

Seleet PLI 1.0 Application Input

Choose the mode of entry for the PLI 1.0 task
registration information.

@ Existing VERIUSER (source/object file)

’@ Source File C Objeect File
v

erfuser.c I’converthex2ver/veriuser.c

 Tabular-Format File(s)/Interactive Inputs

- Back| Next ™ | Cancel| Help

11. Click Next.

12. In the PLI 1.0 Application page, click browse under PLI Source
Files to locate the convert_hex2ver.c file. See Figure 3-16.

Figure 3-16. PLI Application Files

PLI Wizard — Session Setup

cadence

PLI 1.0 Application Files

Choose the PLI 1.0 application source files and/or
object files.

PLI Source Files Browse... Clear
IM/lpramtest/converthex2ver/convert_hex2ver.c|

PLI Object Files Browse..| Delete| Clear

- Back| Next ™ | Cancel| Help
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13. Click Next.

14. In the Select Compiler page, choose your C compiler from the
Select Compiler list box. See Figure 3-17.

Figure 3-17. Select Compiler

[~ PUWizad—SessionSewp

Seleet Compiler

Specify search-directories for header files, choice
of compiler, its location and the need for
advaneed compiler/linker options.

Header File Directories BI‘OWSE---| 1331etE| Clear

Seleet Compiler GCC e ‘

cadence

[ Use Solaris Linker

Compiler Path (optional)
| Browse..| Search

[ Advanced Compiler & Linker Options

< Back | Next ‘ Cancel‘ Help ‘

15. Click Next.
16. Click Finish.
17. When you are asked if you want to build your targets now, click Yes.

The software calls your C compiler to compile the files. Figure 3-18 shows
an example output.
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Figure 3-18. Example PLI Compilation Output

= meTwps
. Malke|Clean|Clear|Close| Help

jecho "INSTALL DIR="‘cds_root pliwiz" > maecros

imake -f /apps2/home/users/alchang/NCSIM/Ipramtest/converthex2ver/Makefile_pliwiz

imake[1]: Entering directory ‘/apps2/home/users/alehang /NCSIM/Ipramtest/converthex2ver’

gee -pipe -O -fPIC -¢ -0 /fapps2/home/users/alchang/NCSIM/Ipramtest/converthex2ver/convert_hex2ver.o\ .
-I/apps1/cadence/Idv/3.4/tools/include -I/appsl/cadence/ldv/3.4/tools/inca/include -I/apps2/home/users/alcha
ing/NCSIM/Ipramtest/converthex2ver 7
/apps2/home/users/alchang/NCSIM/ Ipramtest/converthex2ver/convert_hex2Zver.c

gee -pipe -O -fPIC -¢ -o /apps2/home/users/alchang/NCSIM/Ipramtest/converthex2ver/veriuser.o \

i -I/appsl/cadence/ldv/8.4/tools/include -I/appsl/cadence/ldv/8.4/tools/inca/include
| /apps2/home/users/alchang/NCSIM/lpramtest/converthex2ver/veriuser.c i
[id -G -Bdynamie -o/apps2/home/users/alechang/NCSIM/Ipramtest/converthex2ver/libpli.so /apps2/home/users/alehang/NCSI
M/lpramtest/converthex2ver/veriuser.o /apps2/home/users/alchang/NCSIM/Ipramtest/converthex2ver/convert_hex2ver.o :
imake[1]: Leaving directory ‘/apps2/home/users/alchang/NCSIM/Ipramtest/converthexZver’

18. Compilation creates the file libpli.so (libpli.dll for PCs), which is
your PLI dynamic library, in your session directory. When you
elaborate your design, the elaborator looks through the path
specified in the LD_LIBRARY PATH (UNIX) or PATH (PCs)
environment variable, searches for the .so/.dll file, and loads them
when needed.

You must modify LD LIBRARY PATH or PATH to include
the directory location of your .so/.dll file.

Conclusion The Cadence NC family of simulators work within an Altera FPGA
design flow to perform functional and timing simulation easily and
accurately. Altera provides functional models of LPM and Altera-specific
megafunctions that you can compile with your testbench or design. For
timing simulation, you use the atom netlist file generated by Quartus II
compilation. The seamless integration of the Quartus II software and
Cadence NC tools make this simulation flow an ideal method for fully
verifying an FPGA design.

References B Cadence NC-Verilog Simulator Help
B Cadence NC VHDL Simulator Help
B Cadence NC Launch User Guide
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