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Type Conventions Used in This Document

Convention Meaning or Use

Bold

<ltalic>
Ctri+L

Courier

Items in the user interface that you select or click. Text that you type
into the user interface.

Variables in commands, code syntax, and path names.

Press the two keys at the same time.

Code examples. Messages, reports, and prompts from the software.
Omitted material in a line of code.

Omitted lines in code and report examples.

Optional items in syntax descriptions. In bus specifications, the
brackets are required.

Grouped items in syntax descriptions.
Repeatable items in syntax descriptions.

A choice between items in syntax descriptions.
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Getting Started with Lattice
Radiant Software

Lattice Radiant® software is the complete design environment for Lattice
Semiconductor Field Programmable Gate Arrays (FPGAs). The software
includes a comprehensive set of tools for all design tasks, including project
management, design entry, simulation, synthesis, place and route, in-system
logic analysis, and more.

To help you experiment further, example projects are available. These
examples are designed to illustrate different aspects of designing with Radiant
software. To see the examples, click the (Open Example) button, or
choose File > Open > Design Example. In the Open Example dialog box,
choose an example you wish to open, and click OK.

The rest of the Help system provides complete instructions for the different
stages of the Radiant design flow and extensive reference material.

See Also

Lattice on the Web
Lattice Semiconductor
Answer Database
Lattice Solutions

Intellectual Property

Tutorials

To quickly get some hands-on experience, try the following:
Lattice Radiant 2.2 Tutorial with CrossLink-NX (LIFCL)
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GETTING STARTED WITH LATTICE RADIANT SOFTWARE : User Guides

User Guides

To learn more about Radiant software, see the following User Guides and
Reference Manuals:

Lattice Radiant Software 2.2.1 Release Notes

Lattice Radiant Software 2.2 User Guide

Lattice Radiant 2.2.1 Software Guide for Lattice Diamond Users
Migrating iCEcube2 iCE40 UltraPlus Designs to Lattice Radiant Software
Lattice Radiant Software IP User Guide

Programming Tools User Guide for Radiant Software

Reveal User Guide for Radiant Software

Reveal Troubleshooting Guide for Lattice Radiant Software

Lattice Radiant Software 2.2.1 Help (HTML)

Lattice Radiant Software 2.2.1 Help (PDF)

Lattice Radiant Software 2.2 Installation Guide for Windows

Lattice Radiant Software 2.2 Installation Guide for Linux/Ubuntu
ModelSim User’s Manual

ModelSim GUI Reference Manual

ModelSim Command Reference Manual

ModelSim Tutorial

Synopsys Synplify Pro for Lattice User Guide

Synopsys Synplify Pro for Lattice Reference Manual

Synopsys Synplify Pro for Lattice Language Support Reference Manual

Getting Help

For almost all questions, the place to start is this Help. It describes the FPGA
design flow using the Radiant software, the libraries of logic design elements,
and the details of the Radiant design tools. The Help also provides easy
access to many other information sources.

To make the most effective use of the Help, please review this section.

Opening the Help
The Help can be opened in several ways:

In Windows, choose Start > Programs > Lattice Radiant Software >
Accessories > Radiant Software Help.

In the main window, choose Help > Lattice Radiant Software Help.
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GETTING STARTED WITH LATTICE RADIANT SOFTWARE : Getting Help

To go directly to the Help for the tool that you're using, choose Help >
<Tool Name> Help.

JavaScript must be enabled in your default browser. If you are have trouble
opening the Help, see “Troubleshooting the Help” on page 11.

Using the Help

The Help has several features to help you find information.

Contents The contents organizes the information in the Help. Look here to
see what subjects are covered or to begin in-depth study of a subject.

Click the B (Menu) button to hide or show the contents pane.

Search The search locates all topics that contain specific text. This can be
the fastest way to find information once you are familiar with the contents of
the Help.

Just start typing in the toolbar. The Search page opens after four characters
with a list of topics. Keep typing to shorten the list.

Search results are ordered by the number and types of hits found. The first
few topics are most likely to have substantial information on the search terms.
Topics at the end of the list may have just a casual mention of the terms.

Some tips:

To find plurals and different verb tenses, just type the beginning of the
word. For example, “search” finds search, searches, searching, and
searched.

Capitalization does not matter.

Enter phrases between a pair of double-quote marks. For example: "block
module". Sometimes you may see search hits that do not exactly match
your phrase. This is because the search ignores certain common words
like “for” and “the.” So the example would also find “block the module.”

Click All next to the Search field and select User Guides or Reference
Guides to limit the scope of the search.

Search Navigation Tip

Internet Explorer’s forward and back buttons may not always work the way you expect
with the Search page. To go back to the Search page, type in the toolbar. Just add a
letter or space, or backspace. If you're on the Search page and want to go back to the
topic you were looking at, click the E3 next to the Search field.
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Type Conventions Used in This
Document

Convention Meaning or Use

Bold Items in the user interface that you select or click. Text that you type
into the user interface.

<l[talic> Variables in commands, code syntax, and path names.

Ctrl+L Press the two keys at the same time.

Courier Code examples. Messages, reports, and prompts from the software.
Omitted material in a line of code.

Omitted lines in code and report examples.

[ ] Optional items in syntax descriptions. In bus specifications, the
brackets are required.

() Grouped items in syntax descriptions.
{1} Repeatable items in syntax descriptions.

| A choice between items in syntax descriptions.

Troubleshooting the Help

If you are have trouble with the Help, check for the following situations:

Active Content or Scripts Are Blocked Opening the online Help may be
interrupted by one of the following messages on the Internet Explorer
Information Bar:

“To help protect your security, Internet Explorer has restricted this file from
showing active content that could access your computer. Click here for
options...”

“To help protect your security, Internet Explorer has restricted this file from
running scripts or ActiveX controls that could access your computer. Click
here for options...”

To see the Help, click on the Information Bar and choose Allow Blocked
Content. A dialog box with an expanded warning opens. Click Yes.
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GETTING STARTED WITH LATTICE RADIANT SOFTWARE : Copyright, Trademarks, and Disclaimers

To avoid these warnings, either use a different browser or turn off the warning
for active content in Internet Explorer.

Note

Doing either of these means that when you open any Web page that is resident on
your computer—not just Radiant Help—the page will automatically run any active
content that it has. While active content is common and can be very useful, malicious
content can damage your files. Be sure you trust the software on your computer.

To turn off the warning:
1. In Internet Explorer, choose Tools > Internet Options.
2. Click the Advanced tab.

3. Under Security, select Allow active content to run in files on My
Computer.

4. Click OK.

Back and Forward Buttons Do Not Work with the Search Page Internet
Explorer’s back and forward buttons may not always work the way you expect
with the Search page. Instead of returning to the Search page, you go to the
previous or next topic. Instead of returning from the Search page to the
previous or next topic, you stay on the Search page.

To go back to the Search page, type in the toolbar. Just add a letter or space,
or backspace. If you're on the Search page and want to go back to the topic
you were looking at, click the E3 next to the Search field.

Contacting Technical Support

FAQs The first place to look. The Answer Database provides solutions to
questions that many of our customers have already asked. Lattice
Applications Engineers are continuously adding to the Database.

Technical Support Request Submit a Technical Support Request through
www.latticesemi.com/techsupport.

For Local Support Contact your nearest Lattice Sales Office.

Copyright, Trademarks, and Disclaimers

Copyright Copyright © 2019 Lattice Semiconductor Corporation. All rights
reserved. This document may not, in whole or part, be reproduced, modified,
distributed, or publicly displayed without prior written consent from Lattice
Semiconductor Corporation (“Lattice”).
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GETTING STARTED WITH LATTICE RADIANT SOFTWARE : Copyright, Trademarks, and Disclaimers

Trademarks All Lattice trademarks are as listed at www.latticesemi.com/
legal. Synopsys and Synplify Pro are trademarks of Synopsys, Inc. Aldec and
Active-HDL are trademarks of Aldec, Inc. Modelsim and Questa are
trademarks or registered trademarks of Siemens Industry Software Inc. or its
subsidiaries in the United States or other countries. All other trademarks are
the property of their respective owners.

Disclaimers NO WARRANTIES: THE INFORMATION PROVIDED IN THIS
DOCUMENT IS “AS IS” WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY OF ANY KIND INCLUDING WARRANTIES OF ACCURACY,
COMPLETENESS, MERCHANTABILITY, NONINFRINGEMENT OF
INTELLECTUAL PROPERTY, OR FITNESS FOR ANY PARTICULAR
PURPOSE. IN NO EVENT WILL LATTICE OR ITS SUPPLIERS BE LIABLE
FOR ANY DAMAGES WHATSOEVER (WHETHER DIRECT, INDIRECT,
SPECIAL, INCIDENTAL, OR CONSEQUENTIAL, INCLUDING, WITHOUT
LIMITATION, DAMAGES FOR LOSS OF PROFITS, BUSINESS
INTERRUPTION, OR LOSS OF INFORMATION) ARISING OUT OF THE
USE OF OR INABILITY TO USE THE INFORMATION PROVIDED IN THIS
DOCUMENT, EVEN IF LATTICE HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES. BECAUSE SOME JURISDICTIONS
PROHIBIT THE EXCLUSION OR LIMITATION OF CERTAIN LIABILITY,
SOME OF THE ABOVE LIMITATIONS MAY NOT APPLY TO YOU.

Lattice may make changes to these materials, specifications, or information,
or to the products described herein, at any time without notice. Lattice makes
no commitment to update this documentation. Lattice reserves the right to
discontinue any product or service without notice and assumes no obligation
to correct any errors contained herein or to advise any user of this document
of any correction if such be made. Lattice recommends its customers obtain
the latest version of the relevant information to establish that the information
being relied upon is current and before ordering any products.
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= LATTICE Chapter 2

Managing Projects

You can create a project using the Lattice Radiant software with the New
Project wizard. Launch the New Project Wizard by clicking the New Project

button, or choose File > New > [£] Project. The Radiant software creates
a folder with a project file (.rdf) containing basic information about the project,
the beginning of a physical design constraints (.pdc) file, which controls how
the design is implemented in the map and place-and-route stages, and a
default strategy (Strategy1.sty).

A “strategy” is a collection of settings for controlling the different stages of the
implementation process (synthesis, map, place & route, and so on).
Strategies can control whether the design is optimized for area or speed, how
long place-and-route takes, and many other factors. The Radiant software
provides a default strategy, which may be a good collection to start with, and
some variations that you can try. You can modify Strategy1 and create other
strategies to experiment with or to use in different circumstances.

The project folder contains a source folder, which contains project source
files.

The project folder also contains an implementation folder. Implementation
folders contain process reports and other information for different
implementations, or versions, of a design. Having different project
implementations helps you to experiment and compare different designs. You
can check the details of each implementation in a set of process reports
(choose View > Reports).

As you develop your design, routine tasks can be controlled through the
Radiant software graphical user interface or through scripts. The Radiant
software comes with command-line and Tcl commands for many of its
functions.
See Also »“Running the Radiant Software” on page 15

“Creating a New Project” on page 16

“Modifying a Project” on page 18
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MANAGING PROJECTS : Running the Radiant Software

“Importing Lattice Diamond Projects” on page 18
“Targeting a Device” on page 19

“Viewing Project Properties” on page 19

“Saving Project Files” on page 20

“Managing Project Sources” on page 21
“Working with Implementations” on page 31
“Using Strategies” on page 34

“Analyzing a Design” on page 39

“Running Processes” on page 52

“Clearing Tool Memory” on page 56

“Setting Options for Synthesis and Simulation” on page 56
“Finding Results” on page 69

“Viewing Logs and Reports” on page 70

Running the Radiant Software

The Radiant software main window is the primary interface and provides an
integrated environment for managing the project elements and processes, as
well as accessing all Radiant software tools and views.

To run the Radiant software main window:
From your Windows desktop, choose Start > All Programs > Lattice
Radiant Software > Radiant Software.
Note

Lattice Radiant Software is the default Programs folder name when you install
the Radiant software. Change this name accordingly if you have chosen another
folder name during installation.

From your Linux platform shell window or C-shell window, execute the
following (case-sensitive):

<install path>/bin/lin64/radiant

See Also »“Managing Projects” on page 14

Pin the Radiant Software to Start Menu
or Taskbar

You can pin the Radiant software to your Windows Start menu or taskbar, so
you can open it quickly and conveniently, rather than looking for the Radiant
software in the Start menu.
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MANAGING PROJECTS : Creating a New Project

To pin the Radiant software to the Start menu or Taskbar:

1. Choose the Windows Start menu and find the Lattice Software icon.
2. Right-click the Lattice Software icon.

3. Click Pin to Start Menu or Pin to Taskbar.

Note

You should not pin the Radiant software to the Taskbar through the minimized icon on
the taskbar while the Radiant software is running.

If you want to remove the pinned Radiant Software from the Start menu or the
taskbar, right-click on a pinned Radiant Software icon from the Start menu or
the taskbar, choose Unpin from Start Menu or Unpin this program from
taskbar.

See Also »“Managing Projects” on page 14

Creating a New Project

A project is a collection of all files necessary to create and download your
design to the selected device. The New Project wizard guides you through the
steps of specifying project name and location, selecting a target device, and
adding existing sources to the new project.

Note

Do not place more than one project in the same directory.

To create a new project:

1. From the Radiant software main window, click the New Project
button, or choose File > New > [£] Project.

The New Project wizard opens.
2. Click Next.
3. In the Project Name dialog box, do the following:
Under Project, specify the name for the new project.

File names for Radiant software projects and project source files must
start with a letter (A-Z, a-z) and must contain only alphanumeric
characters (A-Z, a-z, 0-9) and underscores (_). Spaces are allowed.

To specify a location for your project, click Browse. In the Project
Location dialog box, you can specify a desired location.

Under Implementation, specify the name for the first version of the
project. You can have more than one version, or “implementation,” of
the project to experiment with. For more information on
implementations, refer to “Working with Implementations” on page 31.

When you finish, click Next.
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MANAGING PROJECTS : Creating a New Project

4. In the Add Source dialog box, do the following if you have an existing
source file that you want to add to the project. If there are no existing
source files, click Next.

Click Add Source. You can import HDL files at this time.

a. Inthe Import File dialog box, browse for the source file you want to
add, select it, and click Open.

The source file is then displayed in the Source files field.
b. Repeat the above to add more files.

c. To copy the added source files to the implementation directory, select
Copy source to implementation directory. If you prefer to reference
these files, clear this option.

d. To create empty Lattice Design Constraint (.Idc) file and Post-
Synthesis Constraint File (.pdc) files that can be edited at a later time,
select Create empty constraint files. Refer to “Timing and Physical
Constraints” on page 167 for more information about constraint files.

e. When you finish, click Next.

1. In the Select Device dialog box, select a device family and a specific
device within that family.

a. Choose the options you want for that device.
b. Click Next.

2. In the Select Synthesis Tool dialog box, select the synthesis tool that you
want to use. This choice can be changed at any time. See “Selecting a
Synthesis Tool” on page 58 for more information. When you finish, click
Next.

3. In the Project Information dialog box, make sure the project settings are
correct and then click Finish.

Note
If you want to change some of the settings, click Back to modify them in the

previous dialog boxes of the New Project Wizard.

Once a project has been created, the Radiant software workspace opens in
the main window and displays the following:
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MANAGING PROJECTS : Modifying a Project

Figure 1: Radiant Software Main Window Workspace
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See Also »“Managing Projects” on page 14

Modifying a Project

After creating a project, you can modify the project by using the right-click
menu.

To modify a project:

1. Click on the File List tab at the bottom left side of the screen to display the
File List view.

2. Right-click on any part of the project in the File List view.

The right-click menu varies upon the different part of the project you have
chosen.

You can choose to edit a device in the Device Selector, add source
files, implementations, or strategies as needed to the project, clone a
strategy, set the current highlighted strategy as active strategy,
exclude certain source files from an implementation or remove a file.

You can also edit properties of the project in the Project Properties
dialog box. You can set the top-level unit, specify the VHSIC Hardware
Description Language (VHDL) Library name, and Verilog Include
Search path in the Project Properties dialog box.

See Also »“Managing Projects” on page 14

Importing Lattice Diamond Projects

Design projects created in Lattice Diamond software can be imported into the
Radiant software using the Import Diamond Project wizard. Imported Lattice
Diamond projects are targeted to devices supported in the Radiant software.
Lattice Diamond design preferences will be converted into Radiant software
design constraints.
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To import a Diamond software project into the Radiant software:
1. In the Radiant software, choose File > Open > Import Diamond Project.

2. In the Select Diamond Project dialog box, browse to the Diamond
Project file (.Idf) and select it.

The Import Diamond Project wizard appears. Click Next.

3. In the Select Device dialog box, choose Device Family, Device, Operating
Condition, Package, Performance Grade, and Part Number. Click Next.

4. In the Project Name dialog box, specify the Name and Location of your
project. Lists of files to be imported, and files not to be imported, appear.

5. Click Copy to Radiant project folder if you wish to copy the imported
files into your new Radiant software project.

6. Click Finish.

See Also »“Managing Projects” on page 14

Targeting a Device

The Radiant software lets you re-target a design to a different device any time
during the design process.

To target a device:
1. In the File List view, double-click the device name.

The Device Selector dialog box opens. It contains all available devices
and their options.

2. Under Select Device, select a device family and a specific device within
that family. Then choose the options you want for that device.

3. When you finish, click OK.

The specified target device appears in the File List view.

See Also »“Managing Projects” on page 14

Viewing Project Properties

After creating a project, you can view the project-related information in the
Project Properties dialog box.

To view project properties:

1. Right-click on any part of the project in the File List view, and choose
Properties.

The Project Properties dialog box opens.
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2. In the dialog box, you can see the name, category, and location of the
selected file. You can enter values for some of the selected sections of the
project in the Value field.

See Also »“Managing Projects” on page 14

Saving Project Files
You can save changes to source files and to project properties. You can also

save copies of individual files and whole design projects.

Saving Changes As you are making changes to source files or to the
project properties you should frequently save the files. The Radiant software
offers three save commands for this:

File > Save: Saves the currently active item.
File > Save All: Saves all the content changes.

File > Save Project: Saves project properties such as the target device,
implementation file lists, and strategy setting.

File > Save Project As: Opens the Save Project As dialog to save the
active project.

Click the Save icon ().

Also, if there are any unsaved changes when you close a project, a dialog box
will open offering a chance to specify which files you want to save.

Copying a Project You can make a copy of a design project to use as the
beginning of another project. (If you want the copy to backup or move the
project, see “Archiving a Project” on page 21 instead.) This process saves all
source and other project files that are within the project folder to another
folder. Referenced files are not included.

To copy a design project:

1. Choose File > Save Project As.

The Save Project As dialog box opens.

In the dialog box, browse to where you want to save the copy.
Click the Create New Folder button to create a new project folder.
Type a new name for the folder and press Enter.

Double-click the new folder to open it.

If desired, give the project a new name in the “File name” box.
Click Save.

N o o s~ DN

If there are open files, the Save Modified Files dialog box may open.
Select files to be saved before copying and click OK.

The current design project closes and the new one opens.
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Check references to files outside of the project folder. These may need
adjustment.

Archiving a Project The Radiant software offers you an easy way to
archive the current project. A project archive is a single compressed file (.zip)
containing the information for the entire project. After archiving a project, you
can reload it in the main window at any time.

When you archive a project that contains source files stored outside the
project folder, the remote files are compressed under the remote_files
subdirectory in the archive.

To archive the current project:

1. In the main window, make sure the project you want to archive is open.
2. Choose File > Archive Project.

3. In the Archive Project dialog box, specify the file name and location.

4. Click Save.

The archive file is created and stored in the specified location.

To reload the archived project:

1. In the Radiant software main window, choose File > Open > Archived
Project.

2. Inthe Select Archived Project File dialog box, browse to the archive file.
Click Open.

4. In the Open Archived Project dialog box, check the destination directory. If
this is not where you want to place the project files, click the Browse (...)
button.

5. In the Browse for Folder dialog box, browse to where you want to place
the project files.

6. Click OK.

7. In the Open Archived Project dialog box, click OK.
The project files are extracted to the specified folder and the project is
opened in the Radiant software.

See Also »“Managing Projects” on page 14

“Copying a Project” on page 20

Managing Project Sources

The Radiant software combines design sources into different categories and
lists them in the File List view, as well as any folders. associated with them.
The source files are classified and listed under these folders, which include
Strategies, Input Files, Synthesis Constraint Files, Debug Files, Script Files,
Analysis Files, and Programming Files.
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The following files can be found in their respective folder, as shown in

Figure 1

Table 1: Source File Locations

Files

HDL/IP Module
Logic Constraint
Reveal Project

Power Calculator/Timing Constraints

Folder

Input Files

Post-Synthesis Constraint Files
Debug Files

Analysis Files

You can also see implementations listed in the File List view. For details about
implementations, see “Working with Implementations” on page 31.

File List View The File List view of the Radiant software main window lists
all the design sources. The sources are categorized by different types and are
identified with different icons. Bold items are active and will be used when
processing the design project. Grayed out items will not be used.

Table 2: Files Listed in the File List View

File Type
Project Title

Target Device

Predefined Strategy (Area, I/O Assistant,

Quick, and Timing)
Strategy1 (that can be customized)
Implementation

Verilog Files

Structural Verilog
SystemVerilog

IP Module Config Files
Undefined or incorrect
Synthesis Constraint Files
Reveal Project File
Simulation Project File
Reveal Analyzer Files
Power Calculator Files

Programmer Project File

File Extension
None
None

.sty

.sty

None

.V, .veri, .ver, .vo, .h
.vm

.SV

.ipx

Any source reference
.sdc, .fdc, .Idc

.rvl

.spf

.rva

.pcf

xcf
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Note for Linux

In the Linux version of the Radiant software, when you save or export a file, the dialog
box does not automatically append an extension to the file name you specify. That is
the standard way Linux handles the Save As dialog box. You need to manually add the

relevant file extension.

Figure 2: File List

See Also

“Managing Projects” on page 14

“Running Processes” on page 52

Creating a New Source File

You can create a new source from within the Radiant software or external to

the Radiant software.

SRILEES . ( *  LEDtest: Project Name
ICE40LIPSK-56431 * iCEAOUPSK--SG48I: Device Part Number
» Strategies Strategies: Strategy Types
-~ ™ impl_1 = Impll: Implementation
v Input Files *  Input Files: Input File Library
: . J/* Synthesis Constraint Files: Synthesis Constraint File Library
r Synthesis Constraint Files =, * PostSynthesis Constraint Files: Post-Synthesis File Library
» Post Synthesis Constraint Files *  Debug Files: Used for Reveal debugging
> Debug Files Script Files: Used for Simulation Wizard
; Script Files Analysis Files: Used for Power Calculator and
Timing Wizard
B Analysis Files *  Programming Files: Used for programming a device
* Programming Files X

To create a new source file:
1. In the Radiant software main window, choose File > New > File.
The New File dialog box opens.

2. In the dialog box, select the type of file you want to create under
Categories and Source Files.

a. Fill in the file name.
b. Browse to choose a location for the file.

c. Check the Add to Implementation option.

d. Choose the Implementation you want the file to be part of.

3. Click New.

The Radiant software starts an editor that you can use to enter the
information for your new source file.
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4. In the editor, create a source file.

Note

File names for Radiant software projects and project source files must start
with a letter (A-Z, a-z) and must contain only alphanumeric characters (A-Z, a-
z, 0-9) and underscores (_).

In the Linux version of the Radiant software, when you save or export a file, the
dialog box does not automatically append an extension to the file name you
specify. That is the standard way Linux handles the Save As dialog box. You
need to manually add the relevant file extension.

See Also »“Managing Projects” on page 14

“Analyzing a Design” on page 39

Importing an Existing Source File into a
Project

You can easily import existing source files into your project. Source files for a
project can be stored in different locations.

The files added to the project appear in the Input Files folder. You can adjust
the file order by drag-and-drop. If several modules are detected as being
uninstantiated, the last one will be automatically treated as the top-level
module. You can also set the top-level module from the implementation
property dialog box.

To import an existing source file:

1. Choose File > Add > Existing File from the Radiant software. Or, with a
project opened in the Radiant software, right-click the current
implementation and choose Add > Existing File.

The Add Existing File dialog box opens.
2. Browse for the source file you want to import.
3. Select the file and click Open

The selected file is added to the Input Files folder of the File List view. If
the source file is stored outside the project folder, the path of the file is
displayed.

4. Double-click the imported file. The file can be opened in the associated
editor (this is a Windows-only feature).

Tip
Radiant software project creation supports mixed language source files,
allowing you to freely mix Verilog HDL and VHDL design. The Radiant
software will figure out the hierarchy structure that is associated with the

module names. You need to pay special attention to the module names and
the case, as Verilog is case-sensitive and VHDL is case-insensitive.

See Also 1 “Managing Projects” on page 14
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“Analyzing a Design” on page 39
“Setting the Top-Level Unit for Your Project” on page 29

Adding Reveal Debug Information

Reveal Inserter manages the addition of Reveal debug information into the
Radiant software source file. By default the Reveal Inserter project file (.rvl)
will be automatically added to the File List view once Reveal Inserter has
successfully merged trigger and trace signal features into your design. The
procedure below describes how to manually import an .rvl file.

To import a Reveal project file (.rvl):

1. In the Radiant software main window, choose File > Add > Existing File.
The Add Existing File dialog box opens.

2. Browse for the .rvl file you generated and select it.
Click Add.
The selected .rvl file is listed in the File List view.
You can have multiple Reveal project files for your project. However, you
can only set only one .rvl file active at one time.

For more information, refer to “Testing and Debugging On-Chip” on page 455.

See Also »“Managing Projects” on page 14

Importing Test Stimulus Files Using Simulation
Wizard

If your design needs Verilog test fixture (.v) or VHDL test bench (.vhd), use
the Simulation Wizard.

If multiple hierarchical test stimulus files are to be used, you should first import
the top-level test file, and then add lower-level test stimulus as dependency
files. The Radiant software will run all these test files in a hierarchical order
during the simulation process.

To import a test stimulus file:

1. In the Radiant software, choose Tools > B Simulation Wizard.
The Preparing the Simulator Interface dialog box opens.

2. Click Next.

3. In the Simulator Project Name dialog box, enter a name for your
simulation project in the Project name field.

a. Browse to find a desired location for your project.

b. Choose either Active-HDL or ModelSim as the Simulator.
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4. In the Process Stage dialog box, all the available process stages of the
FPGA implementation strategy are automatically displayed. Choose the
stage you want to run simulation.

5. Click Next.

6. Inthe Add Source dialog box, browse for your desired Verilog test fixture
(.v) or VHDL test bench (.vhd) and select it. Check the Copy Source to
Simulation Directory option if you need.

7. Click Next.

8. Inthe Summary dialog box, all your simulation project information is listed,
including simulator name, project name, project location, simulation stage,
simulation files, and simulation libraries.

Check the “Run simulator” option if you want to run the simulation right
away.

9. Click Finish to exit the Simulator Wizard. Your simulation project (.spf) is
added to the Script Files folder of the File List view.

Note

The simulation flow in the Radiant software supports source files that can be set in the
File List view to be used for the following purposes:

Simulation & Synthesis (default)
Simulation only
Synthesis only.

This allows the use of test benches, including multiple file test benches. Additionally,
multiple representations of the same module can be supported, such as one for
simulation only and one for synthesis only.

Refer to “Simulating the Design” on page 151 for more details on how to use
the Simulation Wizard.

See Also 1 “Managing Projects” on page 14

Managing Constraint Files

The following are the different types of constraint files available in the Radiant
software.

Pre-synthesis constraint file: .fdc, .Idc

Post-Synthesis Constraint file: .pdc
About Synthesis Constraint Files You can add .fdc files for Synplify Pro or
JIdc files for Lattice Synthesis Engine (LSE), depending on the synthesis tool

you choose. The files are listed in the Synthesis Constraint Files folder in the
File List view.
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Adding, Activating, Editing, and Removing Synthesis Constraint Files
You can add, activate, edit, or remove synthesis constraint files in your
project.

To add a pre-synthesis constraint file:

1. Right-click the Pre-Synthesis Constraint Files folder in the File List view,
and choose Add.

2. Choose New File if you want to add a new pre-synthesis constraint file.
a. Select the source files to add.
b. Enter a file name and select a location.
c. Click New.

3. Choose Existing File if you want to add an existing pre-synthesis
constraint file.

a. Browse to the location of the pre-synthesis constraint file to add and
select it.

b. Click Add. The selected file is added to your project.

To activate a pre-synthesis constraint file:

Right-click the pre-synthesis constraint file in the File List view of the
Radiant software, and choose Set as Active.

The selected pre-synthesis constraint file is now activated.

Note
You can make zero or one .Idc constraint file active in your project.

You can make multiple .fdc constraint files active in your project.

To edit a pre-synthesis constraint file:

Double-click the pre-synthesis constraint file you want to edit from the File
List view of the Radiant software. Or, right-click the pre-synthesis
constraint file you want to edit from the File List view of the Radiant
software and click Open.

The selected pre-synthesis constraint file is opened in the Source Editor.
You can edit the selected file in the editor. See “Using Templates” on
page 81 for more information.

To remove a pre-synthesis constraint file:

Right-click the pre-synthesis constraint file in the File List view of the
Radiant software, and choose Remove.

The selected file is removed from your project.

Lattice Radiant Software 2.2.1 Help 27



MANAGING PROJECTS : Managing Project Sources

About Post-Synthesis Constraint Files You can add one or more
Physical Constraint files (.pdc) to your project. They are listed in the Post-
Synthesis Constraint File folder of the File List view.

Note

You can set only one .pdc file active in your project at one time.

Adding, Activating, Editing, and Removing Post-Synthesis Constraint
Files You can add, activate, edit, or remove post-synthesis constraint files
(.pdc) of your project.

To add a Post-Synthesis Constraint file:

1. Right-click the Post-Synthesis Constraint Files folder in the File List
view of the Radiant software, and choose Add.

2. Choose New File if you want to add a new post-synthesis constraint file.
a. Select the source files to add.
b. Enter a file name and select a location.
c. Click New.

3. Choose Existing File if you want to add an existing post-synthesis
constraint file.

a. Browse to the location of the post-synthesis constraint file to add and
select it.

b. Click Add. The selected file is added to your project.

To activate a Post-Synthesis Constraint file:

Right-click the post-synthesis constraint file in the File List view of the
Radiant software, and choose Set as Active.

The selected file is activated.

Note

You can set only one .pdc file active in your project at one time.

To edit an Post-Synthesis Constraint file:

Double-click the post-synthesis constraint file you want to edit from the
File List view of the Radiant software. Or, right-click the post-synthesis
constraint file you want to edit from the File List view of the Radiant
software.

The selected post-synthesis constraint file is opened in Source Editor. You
can edit the selected file in the editor. See “Using Templates” on page 81
for more information.
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To remove an Post-Synthesis Constraint file:

Right-click the post-synthesis constraint file in the File List view of the
Radiant software, and choose Remove.

The selected file is removed from your project.
See “Applying Design Constraints” on page 163 for more information.

See Also »“Managing Projects” on page 14

Setting the Top-Level Unit for Your
Project

The top-level unit (or module) of the design must be specified. If it's not, the
Radiant software will attempt to determine the top-level unit on its own.

Since the possibility exists that the Radiant software could choose the
incorrect unit, it is recommended that you manually set the top-level unit.

To set the top-level unit for your project:
1. In the File List view, right-click the active implementation folder
2. From the drop-down menu, choose Set Top-Level Unit.

The Project Properties dialog box opens with the cursor in the Top-Level
Unit Value cell..

3. Type the name of the top-level unit.

The Value cell also shows an arrow for a drop-down menu. Usually the
menu shows one name or just “<Edit>.” But if the Radiant software found
multiple possible top-level units, the menu will show those names. If the
correct top-level unit is in the menu, you can choose it.

4. Click OK.
If the hierarchy is up-to-date, the source file that contains the top-level unit
is displayed in bold.

You can also change the top-level unit when experimenting with different
designs or switching between simulation and synthesis.

See Also »“Managing Projects” on page 14
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Modifying a Source File

Double-click on a source file to edit it using the Source Editor.

Note

For Windows file associations to work properly with the Radiant software, choose
Tools > Options > File Associations and assign default programs for any of the
programs listed.

You can use the Source Editor to enter or edit VHDL (.vhd), Verilog HDL (.v),
or constraints (.pdc) files.

Modifying a Source File using a Different Text Editor Alternatively, you
can use the text editor of your choice to edit your source files, and then import
them into your project using File > Add > Existing File from the Radiant
software main window.

Note

A .pdc file can also be created or edited in the Spreadsheet View.

Do the following to open a source file using a different text editor:

1. In the File List view, right-click the text file and choose Open with from the
pop-up menu.

2. Click Add if you want to add your favorite text editor.

Note

If you've already added a new text editor, click Edit to open the source file in that
editor.

3. Specify command arguments for the external editor. The mapping
between the argument substitution values and the value which replaces
them are:

%F = File Name; %L = Line Number

For example, to configure the gVim text editor, use the following command
line: <path>/gvim +%L %F

a. Inthe Options dialog box, choose File Associations. From the File
Associations table, choose the file type you want to open/edit in the
new text editor.

b. Click Add, and use the External Program field to add the text editor,
then click OK.

c. Use the Edit or Remove button to manage your file and associated
editor list.

d. After adding or editing the external text editor, you can save it as your
default text editor by clicking OK.

See Also »“Managing Projects” on page 14
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Excluding a Source File

You can exclude specific source files from logic synthesis and simulation. The
source files do remain in your design project, but won’t be synthesized or
simulated by the software.

To exclude a source file:

1. In the File List view, right-click the target source file and choose Exclude
from Implementation.

The selected file is excluded from the implementation and the target file is
grayed out.

Note

To include the source file again, right-click the target source file and choose Include in
Implementation.

See Also »“Managing Projects” on page 14

Removing a Source File

You can remove a source file from a project by using the Radiant software
Remove command or the Windows’ Delete command.

Removed source files are no longer part of your project.To simply exclude a
file from logic synthesis and simulation, see “Excluding a Source File” on
page 31.

To remove a source file from a project:
1. In the File List view, select the file that you want to remove.

2. Right-click the filename and choose Remove, or press the Delete key on
your keyboard.

The Radiant software removes the source from the project.

See Also »“Managing Projects” on page 14

Working with Implementations

Implementations define the design structural elements of a project. An
implementation contains the structure of a design and can be thought of as
the source and constraints to create the design. For example, one
implementation may use inferred memory and another instantiated memory.
There can be multiple implementations in a project, but only one
implementation can be active at a time and there must be at least one
implementation.
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An implementation is automatically created whenever you create a new
project. You can create new implementations using the source files of an
existing implementation. You can also clone (copy) an existing
implementation, which includes all related files and settings.

Implementations consist of:

Gate-Level Simulation File
Input files

Constraint files

Debug files

Script files

Analysis files

Programming files

Creating New Implementations

To create a new implementation:

1.

N o o A

With the project opened in the Radiant software, choose File > New >
Implementation.

In the New Implementation dialog box, enter a name for the new
implementation.

This name also becomes the default name for the folder of the
implementation.

Change the name of the implementation’s folder in the Directory text box,
if desired.

Change the location of the implementation’s folder if desired.

Choose the synthesis tool from the drop-down menu.

Choose the default strategy from the drop-down menu.

Add sources files by clicking Add Source and choosing either:
Browser to select individual files.

From Existing Implementation > <implementation name> to use the
source files of an implementation that already exists in this design
project.

Remove unwanted files by selecting the files and clicking Remove
Source.

If you want to copy all of the source files into the new implementation
folder, giving you the freedom to change the files without affecting other
implementations, select the Copy source to implementation directory
option.

To view or set properties of the source files, select a file and click
Properties. The Properties dialog box opens.

a. To change a property, click in its Value cell and enter or choose the
new setting.
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b. Click OK.
10. Click OK.

Cloning Implementations

To clone an implementation:

1. In File List view, right-click on the name of the implementation that you
want to copy and choose Clone Implementation.

The Clone Implementation dialog box opens.

2. In the dialog box, enter a name for the new implementation. This name
also becomes the default name for the folder of the implementation.

3. Change the name of the implementation’s folder in the Directory text box,
if desired.

4. Decide how you want to handle files that are outside of the original
implementation directory. Select one of the following options:

Continue to use the existing references
The same files will be used by both implementations.
Copy files into new implementation source directory

The new implementation will have its own copies that can be changed
without effecting the original implementation. The Synthesis Tool text
box and the Default Strategy text box are not editable.

5. Click OK.
Customizing Files in an Implementation After creating an
implementation, you can choose to include or exclude source files for the
implementation. You can customize files that are under the Constraint Files,
Debug Files, Script Files, and Analysis Files folders.
Customizing Input Files You can choose to:

Add a new source file or add an existing file.

Include the file for Synthesis, Simulation, or Synthesis and Simulation.

Exclude the file from the current implementation.

Remove the file from the project.
Activate or Deactivate Files You can have multiple files under each of the
Constraint Files, Debug Files, Script Files, and Analysis Files folders in the
File List view. But only one file can be active in each of those folders. To

change a file’s status to active or inactive, right-click the file and choose Set
as Active or Set as Inactive.

Saving an Implementation If you want to save an implementation to the
project, choose File > Save Project from the Radiant software main window.

See Also »“Managing Projects” on page 14

“Using Strategies” on page 34
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Using Strategies

A strategy provides a unified view of all settings related to the optimization
controls of an implementation tool, such as logic synthesis, mapping, and
place-and-route. There are two different kinds of strategies: predefined
strategy and customized strategy.

Any number of strategies can be applied to your project to find the best
solution to meet your design objectives. For example, you might have one
strategy with fast placement and routing attempt to take a quick look at the
design, and another that’s higher level and more thorough that takes longer to
meet timing constraints. Although you can create an unlimited number of
strategies, only one can be active at a time for each implementation, and each
implementation must have an active strategy.

Strategy settings are listed in the Strategies dialog box. Open the dialog box
by double-clicking a strategy name in the File List view. Each strategy is
stored as an .sty file.

Predefined Strategy Several strategies are predefined and supplied by
Lattice: Area, 1/0 Assistant, Quick, and Timing. They are designed to solve
particular types of designs.

Area

The Area strategy attempts to minimize area by enabling the tight packing
option available in map. Use this strategy to achieve area requirements.

Applying this strategy to large and dense designs may cause some
difficulties in the place-and-route process with longer run time or not
completing routing. However, when it works, you will see an area
reduction.

Timing

The Timing strategy attempts to achieve timing closure. The Timing
strategy uses a very high effort level in place-and-route. Use this strategy
if you are trying to reach the maximum frequency on your design. If you

cannot meet timing requirement with this strategy, try to customize a
strategy with individual settings.

This strategy may increase your runtime on place-and-route compared to
the Quick and Area strategies. However, you will get improved time
performance results when it works.

Customized Strategy Excluding the predefined strategies, all other
strategies can be customized in the Strategies dialog box. Edit the settings of
a strategy by:

Double-clicking the strategy name in the File List view and opening the
Strategies dialog box.

Right-clicking the strategy in the File List view and choosing Edit to open
the Strategies dialog box.
See Also »“Managing Projects” on page 14

“Creating a Strategy” on page 35
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“Cloning a Strategy” on page 35

“Adding an Existing Strategy” on page 36
“Specifying Strategy Options” on page 37
“Saving a Strategy” on page 37
“‘Removing a Strategy” on page 38
“Strategy Reference Guide” on page 516

Creating a Strategy

New strategies can be created for your design.

To create a new strategy in the Radiant software:
1. Choose File > New > Strategy.
The New Strategy dialog box opens.
2. Enter a name for the new strategy.
Specify a file name for the new strategy
4. Choose a directory to save the strategy file (.sty) to.

The new strategy is created with all the default settings of the current design.
You can modify its settings in the Strategies dialog box.

To save the strategy changes to your current project, choose File > Save
Project from the Radiant software main window.

See Also »“Managing Projects” on page 14

Cloning a Strategy

Clone any previously created strategy or any of the Lattice predefined
strategies from the File List view. The new cloned file contains all settings of
the strategy being cloned. You can then modify the settings for the cloned
strategy from within the Strategies dialog box.

To clone a strategy:

1. In the File List view, right-click on the strategy you want to clone and
choose Clone <name> Strategy.

The Clone Strategy dialog box opens.

2. Enter a name for the new strategy in the Strategy ID field. Note that the
name used automatically appears as the file name.

Change the file name, if desired.

4. Choose a directory to save the strategy file (.sty) to.
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The cloned strategy contains all the settings of the base strategy. You can
modify the settings for the cloned strategy in the Strategies dialog box.

To save the strategy changes to your current project, choose File > Save
Project from the Radiant software main window.

See Also »“Managing Projects” on page 14

Adding an Existing Strategy

A previously created strategy can be added to your design.

Note

A strategy copied from another design project may include incorrect settings, such as
path names, that could cause problems. If you copy a strategy from another project,
review its settings carefully and adjust them as needed.

To add existing strategy to your design:
1. In the Radiant software, choose File > Add > Existing Strategy.

2. In the Select Existing Strategy dialog box, browse to the desired strategy
file (.sty) and click Open.

3. In the Add Existing Strategy dialog box, enter the name for the new
strategy. The name chosen appears in the File List view.

Note

If the selected strategy file is not in the current project directory, you may want to select
the Copy strategy file to project directory option to avoid using a file being used by
another project.

4. Click OK.
The new strategy appears in the File List view.
5. Double-click the new strategy to open the Strategies dialog box.

6. Review the settings to ensure they are appropriate for your current
project. Be sure to check the following:

Under Synthesize Design > LSE:
Macro Search Path
Memory Initial Value File Search Path
Under Post-Synthesis:
External Module Files (.udb)
7. After completing your review, click OK.

To save the strategy to your current project, choose File > Save Project from
the Radiant software main window.
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See Also »“Managing Projects” on page 14

Specifying Strategy Options
Use the Strategy dialog box to specify settings for a specific design strategy
process.

To specify strategy settings:
1. In the File List view, double-click the active strategy.
The Strategies dialog box opens.

2. Inthe left-hand pane, select a process. The left-hand pane shows a list of
processes. Each process has its own settings.

3. In the right pane, double-click the Value column for the setting to be
changed. A pulldown menu is displayed with a choice of settings. You can
also enter filenames or directory paths into the field shown.

4. Select the value from the drop-down list, or type in the text value, and click
Apply.

5. Repeat steps 2-4 to specify more settings.

6. When you finish, click OK to close the dialog box.

All of your changes are saved to your strategy (.sty) file.
Tip
When a setting is highlighted, a definition of it is displayed at the bottom of the dialog

box. You can also press F1 to view additional information for the highlighted option.

See Also »“Managing Projects” on page 14

“Strategy Reference Guide” on page 516

Saving a Strategy

To save a new or cloned strategy, or any change of a strategy setting to your
project, click File > Save Project from the Radiant software main window.

See Also 1 “Managing Projects” on page 14

Setting Active Strategy

Set an active strategy if you have more than one strategy in a project.

To set an active strategy:

Right-click the target strategy and choose Set as Active Strategy.
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To view the settings of the active Strategy, choose Project > Active Strategy.
From the submenu, choose the settings to view. The Strategies dialog box
opens with the settings you have chosen. You can view or edit the values of
the settings.

See Also »“Managing Projects” on page 14

Removing a Strategy

You can remove an inactive user strategy from your design.

To remove an inactive user strategy:

Right-click on the target strategy and choose Remove.

See Also »“Managing Projects” on page 14

Getting Help on Strategies

To find the online Help description of strategy settings, do one of the following:

Open the “Strategy Reference Guide” in the Contents pane of the Radiant
software Online Help to display all process options in the order they
appear in the Strategies dialog box. See “Strategy Reference Guide” on
page 516.

Choose the desired process option. Strategies associated with this
process are displayed.

Use the scroll bar to select a setting and view its description.

In the Radiant software File List view, double-click a strategy name to
open the Strategies dialog box.

Highlight a setting to display its brief definition at the bottom of the
dialog box, or press F1 to view additional information for the
highlighted option.
See Also 1 “Managing Projects” on page 14

“Strategy Reference Guide” on page 516

“Creating a Strategy” on page 35

“Cloning a Strategy” on page 35

“Adding an Existing Strategy” on page 36

“Specifying Strategy Options” on page 37

“Saving a Strategy” on page 37

“Setting Active Strategy” on page 37

“‘Removing a Strategy” on page 38
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Analyzing a Design
You can analyze your design in the following ways while it is being

implemented.

Before synthesis: the Hierarchy view provides a nested list of all modules
and commands to access the source code for individual modules, set up
test benches, and more. See “Hierarchy View” on page 39.

After synthesis, schematic views are also available. These views depend on
which synthesis tool you are using:

LSE: you can use the Radiant software’s Netlist Analyzer to see and
analyze the design.

Synplify Pro: you can use its HDL Analyst. See Synplify Pro for Lattice
User Guide.

If you are using LSE, Netlist Analyzer shows how the design is mapped to the
device’s architecture.

See Also »“Managing Projects” on page 14

Hierarchy View

The Hierarchy view appears in the left pane below the project file list view and
shows the design hierarchy as a nested list of modules, and launches
automatically when you open a project. If the Hierarchy view is not open,
choose View > Show Views > Hierarchy from the Radiant software main
window.

The Hierarchy view also shows the full path name of the files that define each
module.

See Also »“Managing Projects” on page 14

Commands in the Hierarchy View

Right-click in the Hierarchy view to get several useful commands described
below.

Goto Source Definition This command opens the source editor with the
source code that contains the definition for that object, and automatically

scrolls the view to the position in the code where the object is defined. For
objects that include multi-line definitions, the entire definition is highlighted.

Goto Source Instantiation This command brings you directly to the source
file where the module is instantiated, making it easy to see and fix errors.

Goto Netlist Analyzer After synthesis has been run with LSE, this
command opens Netlist Analyzer with a schematic view of the design
element.
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Verilog Test Fixture Declarations This command creates the Verilog test
fixture declarations include file (.tfi) based on the Verilog unit selected from
the Hierarchy view. This include file should be referenced by your test fixture
using: ‘include “<file_name> tfi". By including the.ffi file in your simulation test
fixtures, you ensure that the design and the test fixtures stay synchronized.

Verilog Test Fixture Template This command creates a Verilog test fixture
template file (“<module_name>_tf.v") based on the Verilog unit selected from
the Hierarchy view. The template file includes a Verilog design unit with a
module declaration. Use the procedure below to create a Verilog test fixture
from the “<module_name>_tf.v” file.

To create a Verilog test fixture from a Verilog Test Fixture Template
(“<module_name>_tf.v”) file:

1. Open the “<module_name>_if.v" file from the project directory.

2. Import the new .v file into the project as a Verilog test fixture. Then add
codes to the user defined section to complete the stimulus for your
design.

VHDL Test Bench Template This command creates a VHDL template file
(“<entity_name>_tb.vhd”) based on the VHDL unit selected from the
Hierarchy view. The template file includes a VHDL design unit with a
component declaration and an instantiation based on the entity interface of
the first VHDL design unit encountered.

Use the following procedure to create a VHDL Test Bench from the
“<entity_name>_tb.vhd” file.

To create a VHDL test bench from a VHDL Test Bench Template
(“<entity_name>_tb.v”) file:

1. Open the “<entity_name>_tb.vhd” file from the project directory.

2. Import the new .vhd file into the project as a VHDL Test Bench. Then add
codes to the user defined section to complete the stimulus for your
design.

Note

Avoid using user-defined record type array in your design. Try to use standard data
type such as std_logic_vector. Using your own defined record type array may cause
the signal width to be incorrect in the VHDL test bench template file generated.

Set as Top-Level Unit You can directly set the selected module as the top-
level unit by using this command.

See Also »“Managing Projects” on page 14
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About Netlist Analyzer

Netlist Analyzer works with LSE to produce schematic views of your design
while it is being implemented. Use the schematic views to better understand
the hierarchy of the design and how the design is being implemented.

Note

Synplify Pro also provides schematic views.

To start Netlist Analyzer:
1. Synthesize the design with LSE.
2. Choose Tools > & Netlist Analyzer.
The Netlist Analyzer window opens with the RTL netlist showing.

3. In the window’s tool bar, click one of the following buttons:

1= RTL View to see the design’s logic (gates and registers) after LSE has
optimized it.

13 Technology View to see the design after synthesis and translated into
Lattice primitive modules.

—1 Open External File to browse to a desired netlist database (.vdb) file.
A new tab opens and is filled as described below.
About Netlist Analyzer Views The Netlist Analyzer window consists of four
parts:
Tool bar provides buttons for various functions.

Netlist browser provides nested lists of module instances, ports, nets, and
clocks.

Schematic view shows a schematic of the design. Depending on the size
of the design, the schematic may consistof multiple sheets.

Mini-map, which is a miniature view of the sheet, helps you pan and zoom
in the schematic view.

Netlist Analyzer can have multiple schematics open. The open schematics
are shown on tabs along the bottom of the window.

Bold lines are buses. Green lines are clock signals.

Note that you can adjust the view of a schematic and navigate through the
hierarchy in multiple ways.

See Also »“Managing Projects” on page 14
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Setting Netlist Analyzer Options
With Netlist Analyzer you can specify the following:

Labels in the schematics
How the hierarchy gets expanded
Highlight color

Size of the sheets

To change tool options:
1. Choose Tools > Options.
The Options dialog box opens.

2. In the left-hand list, find and expand Netlist Analyzer.

Refer to the following instructions for specific options.

To specify labels:
1. Under Netlist Analyzer, select Text.

2. Select the labels you want to see in the schematics.

To control how the hierarchy gets expanded:
1. Under Netlist Analyzer, select Schematic.
2. Adjust the values of the following items:

Hierarchy Depth: The number of levels to show when using the
Dissolve Instances command. The default, 0, displays all levels.

Levels of Logic to expand: The number of additional levels to show
with the Expand To/From command.

Search depth to expand: The number of additional levels to show with
the Expand to FF/IO and Expand to Primitive commands. The default,
0, displays all levels.

To change the sheet size:
1. Under Netlist Analyzer, select Sheet.

2. Change the width and height as desired.

See Also »“Managing Projects” on page 14

Adjusting the Schematic View

Netlist Analyzer schematics are usually displayed on several sheets,
depending on the size of the design. More than one schematic view can be
open at the same time.
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To change the sheet being displayed:

Do one of the following:
Click the Next Sheet |s button.
Click the Previous Sheet 4| button.

Click the arrow in the Goto Sheet |#| = button. In the drop-down
menu, choose a sheet number.

Click the name at the end of a net on the left or right side of a
schematic (but not a port). This takes you to the continuation of the net
on another sheet.

To change the layout in a sheet:

Right-click in the schematic and choose Regenerate.

See Also »“Managing Projects” on page 14

Zooming and Panning

You can zoom and pan within the Netlist Analyzer schematics using a variety
of methods, including toolbar commands, dragging with the schematic, and
Netlist Analyzer’s mini-map.

Toolbar Commands The following commands are available on the Radiant
software toolbar.

(:) Zoom In — enlarges the view of the entire layout.
(=) Zoom Out —reduces the view of the entire layout.

Zoom Fit — reduces or enlarges the entire layout so that it fits inside the
window.

Zoom To — enlarges the size of one or more selected objects on the
layout and fills the window with the selection.

4" Pan —enables you to use the mouse pointer to drag the layout in any
direction. This command is useful for viewing a hidden area on the layout after
zooming in.

Zooming with Function Key Shortcuts The following key combinations
enable you to instantly zoom in or out from your keyboard.

Zoom In — Ctrl++

Zoom Out — Ctrl+-
Zooming with the Mouse Wheel The mouse wheel gives you finer zoom
control, enabling you to zoom in or out in small increments.

While pressing the Ctrl key, move the mouse wheel forward to zoom in
and backward to zoom out.
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Zooming by Dragging Zoom by holding the right mouse button and
dragging:

To zoom to fit the window, drag up and to the left. The image adjusts to fill
the window.

To zoom out, drag up and to the right. The distance you drag determines
the amount of zoom. 1 means half as big, 2 means %4 as big, and so on.
The image is reduced and centered in the window.

To zoom in, drag down and to the right. The distance you drag determines
the amount of zoom. 1 means twice as big, 2 means four times as big, and
so on. The image is enlarged and centered in the window.

To zoom in on a specific area, start at the upper-right corner of the area
that you want to see better and drag to the lower-left corner of the area.
The area that you drag across is adjusted to fill the window.

Zooming and Panning with World View The World View is a small display
representation of a schematic that appears in the lower-left corner of the
Netlist Analyzer window. The World View shows the entire sheet with a purple
rectangle marking the area that is actually showing in the schematic view.

If the World View is not shown, click the World View [@& button at the lower-
right corner of the schematic view.

To enlarge the World View, click on one of the control tabs on the edge of the
mini-map and drag.

To zoom, click on one of the control tabs of the purple rectangle and drag. As
the rectangle changes size, the schematic view zooms in or out.

To pan, click in the purple rectangle and drag it so that it covers the area that
you want to see. As you drag, the schematic view shifts.

Click on the spot that you want to see. The schematic view jumps to that spot
and centers the view.

See Also »“Managing Projects” on page 14

Saving Schematics

You can save a schematic as either a PDF or SVG file. As a PDF file, the
whole schematic is a single file with each sheet an 8.5-inch by 11-inch page.
As an SVG file, only the currently displayed sheet is saved.

To save a schematic:
1. If saving as an SVG file, select the desired sheet.
2. Choose File > | 4 Export.

The Export Schematic dialog box opens.

Browse to where you want to save the file.

4. Enter a file name.
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5. Click the Save as type drop-down menu and choose PDF or SVG.
6. Click Save.

See Also »“Managing Projects” on page 14

Printing Schematics
Use the print functions of the Radiant software to print the schematics.

To print a schematic:

1. Choose File > Print Preview.
The Print Preview window opens.

2. Expand the Print Preview window to the desired size.
To maximize the printout, click |A" for landscape mode.

4. Click the Page setup | button and adjust the paper size and margins, if
necessary.

Click the Print r= button.

6. Adjust the printer settings if necessary and click Print.

See Also »“Managing Projects” on page 14

Navigating the Design with Netlist
Analyzer

Explore a design by selecting one or more objects and then right-clicking in
the schematic view and choosing a command from the drop-down menu.
These commands help you to:

Focus on one part of the design.

Flatten the layers of a hierarchy.

Trace the paths between objects.

Expand selected parts of the schematic.
Most commands can be reversed by clicking the Back “# button. They can be
repeated by clicking the Forward B button. To jump back to the original view

after using one or more commands, right-click in the schematic view and
choose Restore Current Schematic.

While exploring a design, you may see a need to set a synthesis constraint. If
so, drag the port, net, or register to the relevant tab of LDC Editor. See
“Handling Device Constraints” on page 175.

To select objects:

Click the Select « button and do one of the following:
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Click on the object in the schematic view. Ctrl-click to select more
objects.

Click on the object in the netlist browser. Ctrl-click to select more
objects.

Click and drag to draw a selection rectangle around one or more
modules in the schematic view. This method only selects modules, not
ports or nets.

Right-click in the schematic view and choose Select All Schematic >
Instances. This command selects all module instances showing on all
sheets of the schematic.

Right-click in the schematic view and choose Select All Schematic >
Ports. This command selects all ports displayed on all sheets of the
schematic.

Right-click in the schematic view and choose Select All Sheet >
Instances. This command selects all module instances displayed on
the current sheet of the schematic.

Right-click in the schematic view and choose Select All Sheet >
Ports. This command selects all ports displayed on the current sheet
of the schematic.

You can keep an object highlighted, but not actively selected, by right-clicking
in the schematic view and choosing Highlight. This highlights the selected
objects using the selected color while you continue to explore the design.
Highlighted objects are not “selected” for commands. Highlighting can be
erased by using the Back button.

To erase highlighting and return an object to normal display, select the object
and then right-click and choose Unhighlight.

See Also »“Managing Projects” on page 14

Focusing on Part of the Design
You can focus on a specific part of a design in one of several ways:

Filter the schematic.
Reduce it to selected modules.
Trim away objects that are in the way.

Request more details of a single module.

To filter the schematic:

1. Select one or more modules from either the netlist browser or schematic
view.

2. Click the Filter Schematic g4 button.

The schematic is replaced with the selected modules. Only nets
connecting the selected modules are included. Use the commands
described below to expand the schematic.
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To filter with signal paths:

1.
2.

Select one or more modules.
Right-click anywhere in the schematic view and choose Isolate Path.

The schematic is replaced with the selected modules and modules
connected to the selected modules. Only nets connecting the modules are
included.

To trim the schematic:

Select one or more objects to hide.
Right-click anywhere in the schematic view and choose Less.

The selected objects disappear. If the objects include a branch of a net,
the remaining branches become dotted lines to show that part of the net is
hidden.

To see the structure inside a module:

Click the Push down/Pop up “ button.
Drag the cursor to the module.

If there is further hierarchy to see (that is, if the module is not already a
primitive), the cursor changes to a blue down arrow ¥ .

Click in the module with the blue down arrow.

The schematic changes to show just the structure of the module at the
next lower level of hierarchy. To go further down the hierarchy, continue to
click in a module with a down arrow.

To go back up the hierarchy, click a green up arrow * when it is not over a
module.

To perform other commands in the schematic, click the Select « button.

To quickly push down or pop up in a module:

Do the following to push down into a module while staying in select mode:

Right-click the module and drag straight down until the words “push down”
appear. Then release the mouse button.

To go back up the hierarchy, right-click anywhere in the schematic view
and drag straight up until the words “pop up” appear. Then release the
mouse button.

To work on one module in RTL view:

1.

Go to the Hierarchy view. If it is not showing, choose View > Show Views
> Hierarchy.

Right-click on the desired module and choose Goto RTL Definition.

Netlist Analyzer opens with the RTL view of the module. The rest of the
design is not available in this schematic.
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See Also »“Managing Projects” on page 14

Flattening the Design

An alternative to viewing a hierarchy is to flatten the design, which displays all
the layers together in a larger, more detailed schematic. By doing so, you do
not have to keep track of where you are in the hierarchy. You can flatten the
entire schematic or just selected modules.

To flatten the entire schematic:

Right-click anywhere in the schematic view and choose Flatten
Schematic.

The entire design is shown in terms of primitives.

To return to the original schematic, right-click and choose Unflatten
Schematic.

To flatten a module:
1. Select the module.
2. Right-click and choose Dissolve Instances.

The schematic expands to include the selected module’s primitives.
Boundaries, ports, labels of the module, and all submodules are included
to help identify and select the modules and their ports.

See Also »“Managing Projects” on page 14

Tracing Paths between Objects
Use Netlist Analyzer to trace a signal within a complex schematic.

To trace a signal path:

1. Select two or more objects on the same or different sheets.

2. Right-click and choose Expand > Expand Paths.
Nets and modules between the selected objects are highlighted. Modules
along the paths are expanded to show primitives.

See Also »“Managing Projects” on page 14

Expanding from a Module

After focusing a schematic on one or more modules, do the following to see
what the modules are connected to.
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To see all the nets attached to a module:

1.
2.

Select the module.
Right-click and choose one of the following:
Show Connectivity

Highlights all nets attached to the selected module, expanding the
schematic as necessary.

Expand > Expand To/From

Highlights all nets attached to the selected module and all primitives
attached to those nets, expanding the schematic as necessary.

To see the next higher level of the hierarchy:

1.
2.

Select a module, right-click and choose Show Context.

If nothing happens, click the Push down/Pop up “ button. Move the
cursor to the schematic view, and click the green up-pointing arrow
when it appears.

See Also »“Managing Projects” on page 14

Expanding from a Port

Instead of expanding all the nets from a module, you can expand the net from
a single port. If the module is not a primitive, you have the choice of
expanding outward or inward to a lower level of the module’s hierarchy. Make
this choice by selecting a port pointing out or in.

To see what a single port is attached to:

1.

Double-click the port.

The schematic expands to show the port's net and one other object that is
on the net.

If the net appears as a dashed line, only part of the net is being shown.
Double-click the port again to see another branch of the net.

If the net shows as solid line, the full net is being displayed.

If the net is fully visible, nothing else can be done.

To see a fuller signal path from a single port:

1.

Select the port. If the port is on a module, take care whether it is pointing
out or in.

Right-click and choose Expand.

A sub-menu drops down.

Choose one of the following from the sub-menu:
Expand to FF/IO
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Highlights the net until it finds a flip-flop or an 1/O pin, expanding the
schematic as necessary. Modules along the path are expanded to
show primitives.

Current Level > Expand to FF/IO
Same as above except that modules are not expanded.
Expand to Primitive

Highlights the net and all attached primitives, expanding the schematic
as necessary.

Current Level > Expand to Primitive

Same as above except that modules are not expanded.

See Also »“Managing Projects” on page 14

Expanding from a Net

You can expand a net to show all connected primitives and ports or to show
just the primitive or port driving it.

To see all modules on a net:
1. Select the net.
2. Right-click and choose Go to Connected Instances.

Highlights the selected net and all connected primitives and ports,
expanding the schematic as necessary.

To see just the driver of a net:

1. Select the net.

2. Right-click and choose Go to Driver.
Highlights the selected net and the driving primitive or port, expanding the
schematic as necessary.

See Also »“Managing Projects” on page 14

Searching in Netlist Analyzer

With larger designs, finding objects may be easier with a text search. The
Find function in Netlist Analyzer allows you to search for objects in the
schematic using instance, symbol, port, and net names. Found objects can be
selected in the netlist browser and schematic view.

To search the design in Netlist Analyzer:
1. Choose Edit > 4] Find.
The Find dialog box opens.
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2. Select the type of object that you want to search for by clicking one of the
tabs at the top of the dialog box.

3. Select the part of the design to search for by selecting a level in the
Search box.

4. Atthe bottom-left of the dialog box is the Un-Highlight Search box. Click in
this box and type in your search term. You can use the following
wildcards:

* for any number of characters
? for a single character

Or, click the arrow at the end of the box and choose from a previously
used search term.

5. Click either Find 200 or Find All.
The found objects are listed in the UnHighlight box.

6. If you clicked Find 200 and want to see more results, click either Next 200
or Find All.

7. To highlight found objects in the schematic view, do one of the following:

Select the desired objects in the UnHighlight box and then click the ->
(right arrow) button.

For all found objects, click the All -> button.

The selected objects move to the Highlight box and are highlighted in the
netlist browser and schematic view. The schematic view does not expand
to show objects in other layers or on other pages.

8. To reduce the number of objects in the Highlight box, select unwanted
objects and then click the <- (left arrow) button. You can find objects in
the Highlight list using the Highlight Search box. Anything entered in the
Highlight Search box is automatically searched for and selected.

9. When you have the Highlight list the way you want, click Close.
Highlighted objects in the schematic view stay highlighted after the Find
dialog box closes.

See Also »“Managing Projects” on page 14

Getting More Information about an Object

Additional information about an object in a schematic view is available,
including names, number of fanouts, source code, and pins that the nets
connect to.

To get more information about an object:
1. Select one or more objects.

2. In the schematic view, right-click the object of interest and choose
Properties.
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The Properties dialog box opens showing a list of properties for the
object.

If the object is a module, the dialog box also has a drop-down menu
listing all the ports of the module. Choosing a port shows the
properties for that port.

If the object is a bus, the dialog box has a drop-down menu listing all
the nets that make up the bus. Choosing a net shows the properties
for that net.

3. Click Close when finished.

To get the hierarchy name of an object:
1. Select one or more objects.
2. In the schematic view, right-click and choose Copy.
3. Paste into any text editor.
The format of the name will be similar to this example:
{i:UART INST/u_txmitt/add 24}

The first letter is i for instance, n for net, or p for port.

To get the source code for an object:
1. Select one or more objects.

2. In the schematic view, right-click the object of interest and choose Jump
to > Jump to HDL File.

The Source Editor opens with the code highlighted.

See Also »“Managing Projects” on page 14

Running Processes

A process is a specific task in the overall processing of a source or project.
Typical processing tasks include synthesizing, mapping, placing, and routing.
You can view the available processes for a design in the Process Toolbar.

Process Toolbar

[:“»“ | Synthesize Design > Map Design : Place & Route Design Export Files

Click the Task Detail View to see detailed information of the processes.

Processes are grouped into categories according to their functions.
Synthesize Design

Click on this process to have LSE synthesize the design. By default, this
process runs the LSE tool. For details, see “Synthesizing the Design” on
page 163.
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If you are using Synplify Pro, choose Synplify Pro as the synthesis tool
(Project > Active Implementation >Select Synthesis Tool). See
“Selecting a Synthesis Tool” on page 58 for details).

Post-Synthesis Timing Analysis
Runs timing analysis after the Synthesize Design process.
Post-Synthesis Simulation File

Generates a netlist file <file_name>_syn.vo used for functional
verification.

Map Design

This process maps a design to an FPGA. Map Design is the process of
converting a design represented as a network of device-independent
components (such as gates and flip-flops) into a network of device-
specific components (configurable logic blocks, for example). For details,
see the Implementing the Design > Mapping section in the online Help.

Map Timing Analysis
Runs Map timing analysis.
Place & Route Design

After a design has been translated into the Native Circuit Description
(.ncd) format, you can run the Place & Route Design process. This
process takes a mapped physical design .ncd file, places and routes the
design, and outputs a file that can be processed by the design
implementation tools. For details, see “Place and Route” on page 176.

Place & Route Timing Analysis
Runs Place & Route timing analysis.
I/O Timing Analysis
Runs I/O timing analysis.
Export Files
You can check the desired file you want to export and run this process.
Bitstream File

This process takes a fully routed physical design or .ncd file as input
and produces a configuration bitstream (bit images). The bitstream file
contains all of the configuration information from the physical design
defining the internal logic and interconnections of the FPGA, as well
as device-specific information from other files associated with the
target device. For details, refer to “Bit Generation” on page 189.
See Also »“Managing Projects” on page 14

“Managing Project Sources” on page 21

“Process State” on page 54

“Starting a Process” on page 55

“Forcing a Process to Run” on page 55

“Stopping a Process” on page 55
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“Cleaning Up Processes” on page 56

Process State

The Process Toolbar shows the state of the processes in the active
implementation. Each state is identified with different icons, as shown in the
table below.

Process Process Description

State Toolbar
Icon
Initial > | The process has never been run or an input dependency
= time stamp has changed since it was last run.
Completed Fa The process has been run successfully.
Completed g Process has been completed with unprocessed
e subtask(s)
Error n The process did not complete successfully.

Conditions that Re-initialize Process State A process or report is re-
initialized under the following conditions:

A process state earlier in the sequence has changed.

An input file of the process or report has changed since the last run. For
example, changing the .pdc file will cause the map process to be rerun.

Note

Input file changes are only detected if done by the Radiant software Source Editor
or a process or report triggered by the Radiant software main window. Changes
applied by third-party text editors will NOT be detected.

Process settings have changed.
Target device has changed. All processes will be re-initialized.

A Force Run function is run.

See Also »“Managing Projects” on page 14
“‘Running Processes” on page 52
“Starting a Process” on page 55
“Forcing a Process to Run” on page 55
“Stopping a Process” on page 55

“Cleaning Up Processes” on page 56
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Starting a Process

You can start a process on a single source file or on an entire project.

To start a process, do one of the following:
In the Process Toolbar, click the desired process.

Right-click the process in the Process Toolbar and choose [ Run.

See Also »“Managing Projects” on page 14
“Running Processes” on page 52
“Process State” on page 54
“Forcing a Process to Run” on page 55
“Stopping a Process” on page 55

“Cleaning Up Processes” on page 56

Forcing a Process to Run

If the process is up-to-date (indicated by a check mark to the left of the
process), it will not run again. However, you can force a process to run by
doing the following:

Right-click the process in the Process Toolbar and choose () Force Run.

See Also »“Managing Projects” on page 14
“‘Running Processes” on page 52
“Process State” on page 54
“Starting a Process” on page 55
“Stopping a Process” on page 55

“Cleaning Up Processes” on page 56

Stopping a Process

Do the following to stop running a certain process:

Right-click the process in the Process Toolbar and choose ) Stop.

See Also »“Managing Projects” on page 14
“‘Running Processes” on page 52
“Process State” on page 54
“Starting a Process” on page 55
“Forcing a Process to Run” on page 55

“Cleaning Up Processes” on page 56
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Cleaning Up Processes

Reset all processes by right-clicking a process in the Process Toolbar and
choosing the Clean Up Process command. This command returns the status
of all of the processes back to their initial [} state.

See Also »“Managing Projects” on page 14

Clearing Tool Memory

The Clear Tool Memory command, available from the Tools menu, clears the
device, design, and preference information from system memory. Clearing the
tool memory can speed up memory-intensive processes such as place-and-
route. When your design is very large, it is good practice to clear memory
prior to running place-and-route.

If you have open tool views that are affected by clearing the tool memory, a
confirmation dialog box opens to give you the opportunity to cancel the
memory clear.

To clear tool memory:

1. In the Radiant software main window, choose Tools > Clear Tool

Memory.

2. In the dialog box, choose the tool you wish to clear memory information
from.

3. Click OK.

For more information about shared memory, refer to the Lattice Radiant
Software User Guide.

Setting Options for Synthesis and Simulation

The Radiant software is integrated with LSE, the Synplify Pro synthesis tool,
and the ModelSim simulation tool. Besides the OEM tools, you can also let
the Radiant software use LSE or Synplify Pro as the synthesis tool, and full-
featured versions of ModelSim or Active-HDL as the simulation tool.
This section covers steps on how to do the following:

Selecting synthesis and simulation tools

Defining file order for synthesis and simulation

Customizing synthesis tool processes

Specifying VHDL library name

Specifying the search path for Verilog include files

Performing interactive synthesis is also discussed in this section.

Lattice Radiant Software 2.2.1 Help 56



MANAGING PROJECTS : Setting Options for Synthesis and Simulation

See Also »“Managing Projects” on page 14

About Lattice Synthesis Engine

For most devices, LSE can be used as your synthesis tool instead of Synplify
Pro for Lattice or any other third-party synthesis tool.

LSE is a synthesis tool custom-built for Lattice products and fully integrated
with the Radiant software. Depending on the design, LSE may lead to a more
compact or faster placement of the design than another synthesis tool. LSE
can be run from the Radiant software main window or through the command
line, similar to the other integrated synthesis tools.
In addition, LSE offers the following advantages:

Enhanced RAM and ROM inference and mapping, including:

Multiple reads

Dual-port RAM in write-through, normal, and read-before-write modes
mapped to EBR

Clock enable and read enable packing
Mapping for the minimal number of EBR blocks
EBR mapping for minimal power
Better support for wide-mode mapping
Comprehensive GSR inference for area and timing.
Post-synthesis Verilog netlist suitable for simulation.
When considering LSE, note the following limitations:

IP must be generated with a synthesis tool other than LSE. So the
synthesis of IP won't be affected by a change to LSE.

Design code may need to be modified. Modifications may involve some
VHDL requirements and inferring RAM, ROM, and I/O.

SystemVerilog features are not supported.

Does not include interclock domain paths in timing analysis.

See Also »“Managing Projects” on page 14

“Selecting a Synthesis Tool” on page 58

Switching to Lattice Synthesis Engine

When changing to LSE from another synthesis tool, the following must be
done:

Consider creating a new design implementation. You can experiment with
different settings without losing your previous work. See “Working with
Implementations” on page 31.
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Modify the Synopsys Design Constraint (.sdc) file into an .Idc or create a
new .Idc file. See “Lattice Synthesis Engine Constraints” on page 560 and
“Handling Device Constraints” on page 175.

Adjust the LSE strategy settings. See “LSE Options” on page 526 and
“Optimizing LSE for Area and Timing” on page 166.

Review the LSE coding tips and consider applying them to your design.
See “Coding Tips for LSE” on page 85.

Review the instructions for integrated synthesis. There are some
differences with LSE. See “Integrated Synthesis” on page 168.

See Also »“Managing Projects” on page 14

Bus Naming in LSE Output

In the LSE output files, bus names are converted to individual signal names
(sometimes known as “bit blasting”) and “_c_” is added. For example, the bus
name sum[0:3] becomes:

See Also »“Managing Projects” on page 14

Selecting a Synthesis Tool

The Radiant software supports Verilog HDL and VHDL designs using LSE or
Synplify Pro as the synthesis tool.

The Radiant software is fully integrated with LSE and Synplify Pro. “Fully
integrated” means that you can set options and run synthesis entirely from
within the Radiant software.

If you prefer, you can use other synthesis tools by running them
independently of the Radiant software.

You can specify one of them as the synthesis tool for the currently active
implementation of your project. Different implementations can have different
synthesis tools specified.

To select a synthesis tool:
1. Make sure you have successfully installed LSE or Synplify Pro.

2. From the Radiant software main window, choose Project > Active
Implementation > Select Synthesis Tool.

The Project Properties dialog box appears with the active implementation
selected.
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3. In the Project Properties dialog box, double-click the synthesis tool in the
Value column.

4. From the drop-down menu, select a tool.

Click OK.
If you have chosen Synplify Pro, you can either use Synplify Pro for Lattice
or your own full-featured Synplify Pro. By default, the Radiant software uses
the Lattice version. If you want to use Synplify Pro for Lattice, you can use the
main window to start running processes. If you want to use your own full-

featured Synplify Pro, you need to specify the directory it is in by doing the
following:

1. Choose Tools > Options > General.
The Options dialog box opens.
2. In the Directories tab, clear the use OEM option.
Specify the installation path for Synplify Pro in the Synplify Pro field.
4. Click OK to save your settings.
If you have a different synthesis tool, you need to specify the directory in the
Options dialog:
1. Choose Tools > Options > General. The Options dialog box opens.
2. Inthe Directories tab, specify the installation path for the Synthesis field.

3. Click OK to save your settings.

See Also »“Managing Projects” on page 14

“Customizing Synthesis” on page 63

Specifying VHDL Library Name

The Radiant software supports VHDL design synthesis using LSE Synplify
Pro. You can specify the library name for synthesizing individual VHDL
sources and modules. By default, all project-related design sources are
compiled into the “work” library.

The VHDL library name can also be specified in the Synplify Pro tool. See
Synplify Pro Help for details.

To specify the VHDL library target in the main window:

1. In the File List view, right-click the VHDL source for which you want to
specify a library name and choose Properties.

2. In the Project Properties dialog box, type in the library name you want in
the Value field and click OK.

The LSE Synplify Pro tool uses the specified library name to synthesize
the selected VHDL source file or module.

See Also »“Managing Projects” on page 14
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Specifying Search Path for Verilog

Include Files

The Radiant software supports Verilog design synthesis using LSE, or
Synplify Pro. If a Verilog file is added to your design and additional files are
referenced using the include directive, you can specify the search path in the
Radiant software for searching include files.

Note

If the include file in your Verilog file changed after you opened the relevant project in
the Radiant software, you need to use the Rerun All or Rerun command to force the
process to rerun so that the Radiant software can reflect the changes of the include
file.

You can also specify a Verilog include file search path directly in LSE, or
Synplify Pro. See “Running SYNTHESIS from the Command Line” on
page 918, and the Synplify Pro Help for details.

Synplify Pro and LSE Search Path If you select Synplify Pro or LSE as
the synthesis tool, you can only specify the search path for the entire project.
Synplify Pro or LSE searches for the include file in the following order, and
stops at the first occurrence of the include file it finds.

1. The directory of the file that specifies the 'include' directive.

2. The directories that are specified in the “Search Path” option for the entire
project.

3. The current project path is added automatically by the Radiant software if
you do not specify either the 'include’' directive or the directories specified
in the “Search Path” option for the entire project. Therefore, you do not
need to specify the project path in the Radiant software. The path will be
added automatically.

Specifying Search Path in the Radiant software

To specify the search path in the Radiant software:

1. In the File List view, right-click the implementation name if you want to
specify the search path for the entire project.

2. Choose Properties from the right-click menu.
The Project Properties dialog box opens.

3. In the dialog box, select Verilog Include Search Path, and do either of
the following:

To add a single search path, click the Value field to enter a path.

To add multiple paths, click the ... button from the Value field to get the

Verilog Include Search Path dialog box. Next, click the = icon to
browse for a new path and click OK. The new path is displayed in the
Verilog Include Search Path dialog box. Repeat to add more paths.
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You can use the T and ¥ button to arrange the order of the paths, or
use the * button to delete a path. Click OK when finished.

4. Click OK to exit the Project Properties dialog box.

The search paths you added are applied. The Synplify Pro tool uses the
specified search paths to search for the include files referenced in your
design other than the directory of the file that specifies the include
directive.

See Also »“Managing Projects” on page 14

Specifying Verilog and VHDL
Parameters

You can add Verilog compiler directives and parameters or VHDL generics for
the entire design in the properties of each design implementation. You may
find this method an easier way to experiment with these settings.

To add Verilog compiler directives and parameters or VHDL generics:

1. In the File List view, right-click the implementation’s name and choose
Properties.

The Project Properties dialog box opens showing the implementation’s
properties.

2. In the HDL Parameters row, click under Value.

Type the statements as a single text line with different statements
separated by semi-colons (;).

4. When done, click OK.

See Also »“Managing Projects” on page 14

Selecting a Simulation Tool

The Radiant software supports functional and timing simulation for Lattice
FPGA devices using ModelSim/Questa Sim or Active-HDL. You can specify
either one as the simulation tool for your project in the Simulation Wizard
(Tools > B Simulation Wizard from main window). For more details on how
to use Simulation Wizard, see “Simulating the Design” on page 151.

See Also »“Managing Projects” on page 14
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Specifying Input Files for Simulation

If your design includes one or more test bench files to use in your simulation
but you don’t want to synthesize them, you can specify this in the properties
for each input file. New files are automatically marked for both synthesis and
simulation.

To change the synthesis/simulation property of a file:
1. In the File List view, right-click the filename.

2. In the drop-down menu, choose Include for and then the desired
property:

Synthesis and Simulation
Synthesis
Simulation
You can also set the synthesis/simulation property in the Project Properties

dialog box. You can open the dialog box by choosing Project > Property
Pages.

See Also »“Managing Projects” on page 14

Defining File Order for Synthesis and
Simulation

The File List view lists design input files in a specific order. The synthesis or
simulation tool uses that order to sequentially synthesize or simulate each
input file. You can adjust the file order by the “drag and drop” operations. The
file list can include a combination of VHDL and Verilog files. If you have not
manually set a top-level module (in the Project Properties dialog box of the
main window), the last file on the file list is normally treated as the top-level
module.

File order is especially important for VHDL files. Package files must be first on
the list because they are compiled before they are used. If design blocks are
spread over several files, specify them in the following file order:

1. The file containing the entity,

2. The architecture file.

3. The file with the configuration.

Verilog file order is important when define statements are dedicated to a

single file. This file should be compiled prior to any files that refer to the
variables.

To define the file order for logic synthesis and simulation:

In the Input Files section of the File List view, change the file order as you
like by dragging the file name and dropping it to the desired location.
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The new file order takes effect immediately. However, the order will only
be saved once you save the design project.

See Also »“Managing Projects” on page 14

Customizing Synthesis

The Radiant software supports Verilog and VHDL synthesizing using LSE,
and Synplify Pro.

You can adjust synthesis tool options and perform the logic synthesis process
for your Verilog or VHDL design within the Radiant software.

To adjust synthesis tool options and perform the synthesis process:
1. Choose Project > Active Strategy > <synthesis tool> Settings.

2. The option settings of the selected process, LSE, or Synplify Pro are listed
by default in the Strategies dialog box.

3. Double-click the Value field of the option. You can specify the option using
the drop-down menu of the Value field.

4. Click OK to accept the new synthesis tool options and exit the Strategies
dialog box.

5. In the Process view, double-click the Synthesize Design process to
execute the selected synthesis tool.

If you prefer leveraging all the interactive features available in the synthesis
tool while maintaining HDL source in the main window, see “Synthesizing the
Design” on page 163 for more details.

See Also »“Managing Projects” on page 14

Working with Run Manager

Large designs can quickly get complicated, and the best approach is not
always obvious or definite. There may be many ways to get optimal
performance out of your design—the key is to find one option that works.

In Radiant software, each project can contain multiple source files, strategies,
and implementations. Implementations are comprised of selected source files
and only one strategy. You can create multiple implementations to bind
different strategies.

After creating implementations, use Run Manager to run multiple synthesis
and place and route passes, compare the results of multiple implementations
for further analysis to get best solutions. Run Manager helps you to manage
running the design implementation process with multiple project
implementations (versions) and to compare the results. You can monitor
progress, view reports, and quickly identify the best implementation.

Lattice Radiant Software 2.2.1 Help 63



MANAGING PROJECTS : Working with Run Manager

See Also “Using Strategies” on page 34

“Working with Implementations” on page 31

Setting Up Run Manager

Before using Run Manager, consider if you want to do multiple place-and-
route runs on individual implementations to get different timing and area
results.

If you have a lot of implementations and don’t want to run them all, you may
want to hide some of them in Run Manager.

Also, consider your system’s ability to run multiple processes. If you have
several implementations running simultaneously in Run Manager, you may
see performance problems because of RAM resource conflicts.

Setting Up Multiple Runs on an Implementation You can get multiple
place-and-route runs, using different seed values, on a single implementation.
The different values can produce significantly different timing and area
results.

To set up multiple place-and-route runs on an implementation:

1. In the File List view, right-click on the strategy of the implementation and
choose Edit. Strategies are listed in the Strategies folder. If you are not
sure which strategy is being used, you can check the Implementation
column in Run Manager. It includes the strategy name for each
implementation.

The Strategies dialog box opens.
2. Inthe Process box, on the left, choose Place & Route Design.

3. Find Placement Iterations and double-click the Value box. Enter the
number of place-and-route runs you want to make. (For more on this
option, see “Placement Iterations” on page 538.)

4. Find Placement Save Best Run and double-click the Value box. Enter the
number of place-and-route runs you want to see. Run Manager will show
you this many of the best results. (For more on this option, see
“Placement Save Best Run” on page 539.)

5. Click OK.
Hiding Implementations Run Manager normally shows all the

implementations of the project. But you can choose to hide any of the
implementations from Run Manager except for the active implementation.

To change which implementations are showing:
1. Choose Tools > ! Run Manager.

Run Manager opens with a table listing the implementations available.
The row in bold font indicates the active implementation.
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N

If you want to hide the active implementation, right-click an
implementation that you will continue to show and choose Set As Active.

This implementation becomes the active one for the project. The row
changes to bold type and, in File List view, the implementation is
expanded. The previously active implementation becomes inactive and
can be hidden.

3. Highlight the implementation, right-click, and choose Show/Hide
Implementation.

The Show/Hide Implementation dialog box opens.

4. In one of the columns, select one or more implementations that you want
to move to the other column.

5. Click the arrow button pointing to the other column.

6. When you have the Hidden and Show lists as you want them, click OK.

Improving System Performance You can improve your system’s
performance while running Run Manager by limiting the number of processes
sharing the memory. Allowing fewer processes means your computer spends
less time swapping data in and out of the hard drive. But fewer processes
than the number of available processors could mean processors sitting idle.
You will need to find a balance based on your computer and the way you tend
to use Run Manager.

Running Run Manager

After setting up Run Manager (see “Setting Up Run Manager” on page 64),
you are ready to run your implementations.

To process multiple implementations using Run Manager:
1. Choose Tools > ©i! Run Manager.

Run Manager opens with a table listing the implementations available.
The row in bold font indicates the active implementation.

2. Select the implementations that you want to run by setting the check
boxes. Select them all by clicking the check box in the heading row.

3. In Run Manager’s tool bar, click the Run » button. You can force
implementations that have already been run (the Status column says

F Y

Completed) by clicking the Rerun @ button.

While running, you can pause or stop the runs. Select a running item by
clicking anywhere in its row. Then click either the Pause @ or Stop @
button. Run Manager may take a few moments to respond.

To continue a paused run, select it and click the Run » button.

Note

The Process menu commands also control Run Manager, but they only affect the
active implementation. This is true whether you choose the command from the
Process menu in the menu bar or the right-click menu in the Process view.
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4. When the runs are complete, compare the statistics that appear. These
statistics provide a quick comparison of the quality of results. See
“‘Reading the Run Manager Results” on page 66.

If you set up an implementation to do multiple place-and-route runs, click
the plus = sign to show the individual results. The top scoring result for
each implementation is shown in italics and will be used in any further
processing with that implementation.

5. If you want to save the results, go to Run Manager’s tool bar and click the
Export = button. In the Export Run Manager File dialog box, browse to
where you want to save the results and enter a file name. Then click
Save.

All the data showing in Run Manager are saved in a comma-separated
values (.csv) file that can be opened with a spreadsheet tool such as
Excel.

6. For more details, go to the Reports view. The Reports view shows a tab
with a set of reports for each implementation. To jump to a specific report,
in Run Manager, right-click the row for the implementation and choose
Show Report > <report>. See “Viewing Logs and Reports” on page 70.

Also, examine the Output view, including checking for any warning or error
messages.

7. After studying the results, you can select one of the implementations and
one of its runs for further development. See “Selecting an Implementation
and Run” on page 69.

Reading the Run Manager Results

Run Manager displays results with a table. Every implementation in the
project gets a row. If an implementation did multiple place-and-route runs,
each run has a row under its implementation. If you don’t see the separate
place-and-route runs, expand the hierarchy tree under the implementation
row.

Bold text shows the active implementation. Italic text shows the active run out
of multiple place-and-route runs. This is the run that will be used in further
processing of that implementation.

There are several columns showing the results for the implementations and
the place-and-route runs. The columns are described below. Compare the
results across rows to see which run worked best.

For the active implementation, you can see the status of the different
processes by looking at the Process view. To see the status of another
implementation, right-click the implementation in Run Manager and choose
Set As Active.

For more details, check the Reports view. The Reports view shows a tab with
a set of reports for each implementation run. See “Viewing Logs and Reports” on
page 70.
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Changing the Display You can adjust the display by re-arranging the
columns and sorting the runs. By default, many of the columns are hidden but
you can choose which ones you want to see.

To change which columns are displayed:

Right-click in any column heading and choose the column that you want to
hide or show. Columns that are showing have a check mark. The
Implementation<Strategy> column cannot be hidden.

To re-arrange columns:

Click on the heading of the column that you want to move and drag it to
where you want it.

To change the width of columns:
Do one of the following:

Right-click in any column heading and choose Adjust Column Width to
Contents.

All columns are adjusted based on their contents.

Click on the right-hand border of a column and drag to make that
column narrower or wider.

To sort the runs:
1. Click in the heading of the desired column.
The rows are sorted according to the contents of that column.

2. To reverse the order of the rows, click in the same column again.

Column Descriptions There are many columns of data available. Most of
these apply only to the implementation rows, not the individual place-and-
route runs.

Implementation<Strategy>: The name of the implementation followed by
the strategy (in angle brackets) that implementation is using. Use the
check boxes to select which implementations to run. This column cannot
be hidden.

Current Step: The implementation process, such as Synthesis and Map,
that is currently running.

Status: The status of the implementation, such as Running, Pause, and
Completed.

Next Step: The next implementation process that will run after the current
process finishes.

Worst Slack: The worst timing slack for all timing constraints. Negative
values indicate timing violations.

Timing Score: The time, in picoseconds, by which the design is failing to
meet the timing constraints. Zero means the run fully met the timing
constraints.
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If an implementation has multiple place-and-route runs, the
implementation row shows the value of the active place-and-route run.

Worst Slack (Hold): The worst timing slack for all timing constraints based
on hold time. Negative values indicate timing violations.

Timing Score (Hold): The time, in picoseconds, by which the design is
failing to meet the timing constraints based on hold time. Zero means the
run fully met the timing constraints.

Slice: The number of slices used versus the total number available.

Unrouted Nets: The number of unrouted nets. Anything larger than zero
means that place-and-route did not finish.

If an implementation has multiple place-and-route runs, the
implementation row shows the value of the active place-and-route run.

Run Time: The total run time for the synthesis, map, and place-and-route
processes, including multiple place-and-route runs. Times for translate,
trace, and exporting files are not included. The format is
<hours>:<minutes>:<seconds>.

Level/Cost: The first number is the Placement Effort Level specified in the
Place & Route Design section of the strategy, not necessarily the effort
used.

The second number is the number of placement iterations that were run to
get a solution. If an implementation has multiple place-and-route runs, the
second number is cumulative of preceding runs. That is, if the design only
needs one iteration, the list of place-and-route runs shows 1, 2, 3, ....

The implementation row shows the value of the active place-and-route
run.

Location: The full pathname for the implementation.
Start: When synthesis started. Not applicable for EDIF projects.

Level/Cost: The first number is the Placement Effort Level specified in the
Place & Route Design section of the strategy, not necessarily the effort
used.

The second number is the number of placement iterations that were run to
get a solution. If an implementation has multiple place-and-route runs, the
second number is cumulative of preceding runs. That is, if the design only
needs one iteration, the list of place-and-route runs shows 1, 2, 3, ....

The implementation row shows the value of the active place-and-route
run.

Description: An editable text box. Initially it just has the implementation
name but you can change it.

To change the description of an implementation, double-click the
Description cell. Then enter any text you want.

GSR: The number of GSR used versus the total number available.
PIO: The number of PIO used versus the total number available.
EBR: The number of EBR used versus the total number available.

PCS: The number of PCS used versus the total number available.
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Number Of Signals: The number of signals in the design.

Number Of Connections: The number of connections in the design.

Selecting an Implementation and Run

After studying the results, you can select one of the implementations and one
of its runs for further development.

To select an implementation and run:
1. Right-click on the implementation’s row and choose Set As Active.

This implementation becomes the active one for the project. The row
changes to bold type and, in File List view, the implementation is
expanded. The previously active implementation becomes inactive.

2. If the implementation has multiple runs, right-click the preferred run and
choose Set As Active.

The results of this run will be used in further development such as
exporting files. The row changes to italic type.

Finding Results

After you load a design in the Radiant software, you can find the information
you need by doing the following.

1. Choose Edit > Find in Files from the Radiant software main window.
2. Type the text to find in the pop-up Find In Files dialog box.

3. Specify the search path and search filters.
4

Select the search parameters desired: Search subdir, Include hidden
files, Match case, Match whole word, and Regular expressions.

5. Press Find. The results are displayed in the Find Results frame. Double-
click any of the findings from the Find Results frame to open the
associated source file in the associated editor. For example, if the finding
is in a log file, the log file will be opened in the Reports view with the first
finding appears on the first line.

You can search the Output log by clicking in the Output View (in the text, not
on the tab) and then pressing Ctrl-F. This opens a basic text search dialog
box at the top of the Output View. You can type the text in the Find text field
and start a search.

Find Results View If the Find Results are not automatically displayed in
your Radiant software main window, select View > Show Views > Find
Results to display them.

The Find Results view can be detached from the main window by clicking the
detach icon on the upper-right corner of the view. After detaching, you can
double-click on the title bar of the view to re-attach it back to the main window.
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See Also »“Managing Projects” on page 14
“Viewing Logs and Reports” on page 70
“Navigating Errors and Warnings” on page 71

“Finding Text in Logs and Reports” on page 72

Viewing Logs and Reports

The Radiant software automatically generates log files for all project activities.
The log files contain processing information, as well as error and warning
messages. If you run processes, reports are generated.

Viewing Logs A log file is displayed in the Output frame as a process is
running. A scroll bar can be used to scroll up and down to view all log
information.

Errors are displayed in red, while warnings are displayed in orange. A check
mark indicates the view is displayed.

Viewing Reports The Reports view displays reports for the major
processes.

There are two panes in the Reports view. The left pane lists the report types.
The reports in detail are displayed in the right pane.

Type of Report Description
Project Summary Lists the summary information of the project.

Synthesis Report Lists synthesis tool (Lattice LSE or Synplify Pro), Synthesis
Resource Usage, Post-Synthesis Report, and Post-Synthesis
Timing reports in HTML format.

Map Report Lists Map, Map Resource Usage, and Map Timing Analysis
reports in HTML format.

Place & Route Lists Place & Route, Signal/Pad, and Place & Route Timing
Report Analysis, and I/O Timing Analysis reports in HTML format.

Export Report Lists Bitstream and IBIS Model reports in HTML format.

Misc Report Lists Last Build Log, Tcl Command Log, and Constraint DRC in
HTML format.

Cross probing Reports Between the different tool views in Radiant, a user
can click on a hyper-link icon to cross probe into that tool.

Post-Synthesis & Map timing report links to Netlist Analyzer.
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In the PAR timing report, user can cross probe to Netlist Analyzer,
Physical Designer Placement Mode and Routing Mode.

Note

When the Reports tab is detached from Radiant main GUI, Reports window and
Radiant main GUI are same level windows, which means they could be put in different
displays, and also be put side by side.

But, If they are both in maximum size mode and displayed in same monitor, you may
only see one. In this case If you view Reports window in maximum mode and use
cross probing, it will cross probe to Radiant main GUI which is not activated and
invisible. To check the cross probing result, please activate Radiant main GUI to make
it visible.

Other Reports The Synthesize Design stage produces reports that do not
appear in the Reports view. You can find these reports in the implementation
folder by right-clicking the implementation name in the File List view and
choosing Open Containing Folder. A window will open showing the contents
of the folder. All of these reports can be read with a text editor.

One of the reports is a detailed description of the device resources that will be
used by the design. This report is much more detailed than the synthesis
report in the Reports view, as it includes the resources used by each module
of the design. Similar information can also be found in the Hierarchy view. For
Synplify Pro, look for <top_module>.areastrr; for Lattice Synthesis Engine,
<top_module>.arearep.

See Also »“Managing Projects” on page 14

“Finding Results” on page 69

Navigating Errors and Warnings

If an error or a warning results from the specific line in an HDL source file, you
can easily go to that line to edit the source file.

To navigate errors and warnings:

In the Output View, located in the lower right of the Start Page, double-
click the line describing the error or warning.

Right-click the message and choose Location in > Text Editor. If the
command is dimmed, there is no link to a source file. Depending on the
message, more than one tool may be available to view the source.

Your default text editor opens with the appropriate HDL source file at the line
number specified in the error or warning message. You can then modify the
file to debug your design.

See Also »“Managing Projects” on page 14

“Finding Results” on page 69
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Finding Text in Logs and Reports

You can search for text in the Output View.

To search for text in the Output View:
1. Right-click in the Output View and choose Find in Text.
The Find toolbar appears.

2. Inthe Find text box, enter the text to search for. Check the Match Case or
Match whole word only options as needed. As you type each character,
the window displays any matches found.

3. Use the Next and Previous buttons in the Find toolbar to find other
occurrences of the text.

To search for text in the Reports view:

1. Choose Edit > Find.

2. In the Find text box, enter the text to search for. Check the Match Case
option if needed.

See Also »“Managing Projects” on page 14

“Finding Results” on page 69

Filtering Messages

The number of messages produced by the design implementation process
can be very large. There are several ways to filter these messages to find the
ones of most interest. Messages can be filtered by:

Implementation process

Severity (information, warning, and error)
ID number

Text

To set filter options:
As filters are added, the message list changes to show the latest results.

1. After running part or all of the implementation process, choose View >
Show Views > Message.

N

Select the Messages Tab at the bottom of the screen.

w

Click on one of the following icons: Show Error ( @ ), Show
Warning( 4 ), or Show Information ( @ ).

4. Specify any message ID to hide by right-clicking the desired message ID
and choosing Filter > Filter Messages with This ID.

5. To hide a specific group of messages, right-click on a message and
choose Filter > Filter Messages Exactly Like This, Filter Messages
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from this Process, or Filter Messages with this Severity. This hides all
messages with the same text, process, and severity.

To list only messages that have been hidden, right-click in the Message
area and choose Filter > Filter Details List. The Detailed Filter List dialog
box opens showing a list of the hidden messages.

6. To unhide messages, right-click in the Message area and choose Filter >
Filter Details List. From the Detailed Filter List dialog box, uncheck the
box in the Filter Enable column of the message(s) to unhide and click
Apply.

7. To filter messages by process, in the Filter Message by Process 7 -,
button, click the down arrow to display the pop up menu. By default, all
processes are selected with a checkmark. Processes include Synthesis,
Map, Place & Route, Export, and Project. To filter messages to show
only messages associated with a specific process or processes, uncheck
the processes that you do not wish to view. Leave checked the process or
processes for which you wish to view messages.

Changing Warnings to Errors

There may be warning messages in your design project that you want to place
emphasis on. You can do so by changing these warnings to show the error
severity level. You can also save these “promotions” to use in other design
projects.

Promotions only show for messages with future actions. Promotions do not
affect the display of messages from past actions.

Note:

After changing a warning to an error, the original flow will fail during the rerun process.

To change a warning to an error in the Messages Tab:

1. Right-click on the message to highlight and choose Change Severity
with with This ID to.

Not all warning messages can be highlighted in this way, so this command
may be dimmed.

To change a warning to an error without the Reports view:
1. Choose Project > Message Promotion/Demotion.
The Message Promotion dialog box opens.

2. Inthe IDs box, type the ID number of the message(s) that you want to
promote. Separate multiple ID numbers with semi-colons (;).

3. Click Promote.
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Not all warning messages can be promoted, so some ID nhumbers may be
rejected.

4. Click Close when finished.

To restore a message ID to the warning level:

1. Choose Project > Message Promotion/Demotion.
The Message Promotion dialog box opens.

2. Select the message to restore.

3. Click Remove.

4. Click Close when finished.

To save the list of promoted messages for another project:
1. Choose Project > Message Promotion/Demotion.

The Message Promotion dialog box opens.
2. Click Export.

3. In the Export Promotion dialog box, browse to where you want to save the
list.

Enter a file name.
5. Click Save.

The list is saved to a file with a “.pmt” extension.
6. Click Close when finished.

To use an existing list of promoted messages:

1. Choose Project > Message Promotion/Demotion.
The Message Promotion dialog box opens.

2. Click Import.

In the Import Promotion dialog box, browse to the list you previously
saved and want to import.

4. Click Open.
The list of messages appears in the Message Promotion dialog box.
5. Click Close when finished.

See Also »“Managing Projects” on page 14

Getting Help for Messages

Some messages offer a link to online Help that provides additional
information. This information may help you better understand an error
message or how to fix a specific problem.
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To check for help on a message:
1. Right-click on the message in the Output View.

A menu appears. The last item in the menu is Help. If it is dimmed, there
is no help link.

2. If the Help command is available, click on it.

The Help opens with the appropriate topic.

See Also »“Managing Projects” on page 14

Setting Tool and Environment Options

The Radiant software provides many environment control and tool view
display options that enable you to customize your settings.

To access these options:
Choose Tools > Options.
The Options dialog box is organized into functional folders.

Commonly configured items include:
General settings -- allows you to set some common options, including.

Startup — enables you to configure the default action at startup and
also to control the frequency of checking for software updates.

File Associations — allows you to set the programs to be associated
with different file types based on the file extensions.

Directories — Set directory location for Synthesis and Simulation tools.
Network Settings — Apply a proxy server and specify a host and port.

Color settings -- allows you to set colors for such GUI features as fonts
and backgrounds for various Radiant software tools, including:

General

Device

Design

Group

Reveal Analyzer
Source Editor

You can also change the Theme color of Radiant software (Dark or Light)
using the Themes drop-down menu.

Tools settings -- allows you to set options for various Radiant software
tools, including the Device Constraint Editor, Netlist Analyzer, Timing
Constraint Editor, and Source Editor. You can also to check Constraint
design rule checking (DRC), prior to saving or when launching a tool.
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Entering the Design

You can enter your design, or describe the logic of our design, in several
different ways and you can use the ways in almost any combination. Radiant
software accepts, and helps create, Verilog, VHDL and SystemVerilog files.
Design files can be created using Synplify Pro.

Setting specifications to control synthesis or simulation or to control how the
design is implemented in hardware are treated as a separate topic. You will
almost always want to at least start entering your design before setting
constraints.

Verilog, SystemVerilog, and VHDL The hardware design languages
(HDL) Verilog, SystemVerilog, and VHSIC Hardware Description Language
(VHDL) are the usual ways to describe complex logic designs. You can create
HDL files using you preferred HDL editor and then add them to your Radiant
software design project, or you can create or edit them within the Radiant
software.

Modules Modules are functional bits of design that can be re-used
wherever that function is needed. To help your design along, the Radiant
software provides a variety of modules for common functions. They are
optimized for Radiant software device architectures and can be customized.
Use these modules to speed your design work and to get the most effective
results. See “Designing with Soft IP, Modules, and PMI” on page 116.

Structural Verilog Lattice Synthesis flow will by default generate a netlist
which is a Structural Verilog (.vm) file. This .vm file can be used by itself as a
whole design, or it can be referenced as an IP module to be used in another
design. Any Verilog file -- Structural or Behavioral (.v or .vhd) -- can be used
for design entry.
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HDL Design Entry

The Radiant software supports HDL design including pure VHDL design, pure
Verilog design, and mixed VHDL and Verilog HDL design. You can use the
integrated Source Editor to create and edit your HDL source files and any
text-based files.

Source Editor is a text entry tool built into the Radiant software. You can use
this tool to create and edit text-based files, such as HDL files, preference files,
script files, test files, and project documentation files. Like many other
advanced editing tools, it supports multiple file editing, wheel mouse scrolling,
as well as popup menus for cut, copy, and paste operations. If a data source
changes since the view was initialized, the view will detect this condition and
provide you an option to refresh it.

Designed particularly for HDL file editing, Source Editor highlights the
std_logic keywords and displays different HDL syntax elements with different
colors. The color scheme can be customized in the Options dialog (Tools >
Options from the main window). Also, Source Editor enables you to check
correct pairing of parenthesis constructs and offers rich template features.

Note

To avoid errors, observe the following file naming rules:

Do not leave blank spaces in file names when you save source files in Source
Editor, otherwise the files could fail to generate the database.

Begin file names with an alpha character (letter) rather than a numeric character
(number).

Use underscores (_) rather than leave blanks in file names.
Unicode characters are not supported.
Keep file names, and paths to files, short as possible.

Linux operating system is case-sensitive. Use lower-case letters in file names to
avoid issues with case-sensitive operating systems.

If you are going to use Lattice Synthesis Engine (LSE) to synthesize the
design, there are helpful Verilog and VHDL coding tips in “Coding Tips for
LSE” on page 85.

See Also »“Running Source Editor” on page 77

“Viewing Logs and Reports” on page 70

Running Source Editor

You can run Source Editor in several ways.

To run Source Editor, do one of the following:

From the File List view, double-click a file—for example, flename.vhd
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From the Radiant software main window, choose File > New > File. In the
New File dialog, choose a text-based source, for example Verilog Files.
Fill in the File name and Location, click New.

Creating HDL Source Files in Source
Editor

You can create an HDL source file in Source Editor.

To create an HDL source in Source Editor:

1. From the Radiant software main window, choose File > New > File. In the
New File dialog, choose Verilog Files, SystemVerilog, or VHDL Files from
the Source Files list.

2. In the pop up New File dialog, fill in the Name and Location, and choose
the file extension in the Ext field.

3. Check the Add to Implementation option if you want to add this source
to the current project.

4. Click New.

In the pop up Source Editor, you can enter the text. When finished editing,
click File > Save from the Radiant software main window.

Tip

You can detach Source Editor from the Radiant software main window by clicking the
Detach Tool icon on the upper right corner of Source Editor. If you want to attach
Source Editor back to the main window, click the Attach Window icon on the upper

right corner of Source Editor window, or choose Window > Attach Window from
Source Editor.

Editing Text Files

This section describes the editing functions in Source Editor.

Editing a Column of Text You can cut, copy, and paste a column of
selected text in Source Editor. You can also use the Tab key to increase the
left indention of the selected column.

To cut, copy, and paste a column of text:

1. Hold down Alt and then press and hold the left mouse button. Move the
mouse over the text you want to copy. The selected text becomes
highlighted in blue.

IMPORTANT!

This feature does not work on a Linux platform, because the Alt key is occupied by
the Linux system.
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2. Use the right-click commands or the commands on the Edit menu to cut,
copy, and paste the selected text.

To indent a column of text:
1. Place the cursor in front of the text you want to indent.
2. Choose Edit > Advanced > Indent. Or, press Tab.

Source Editor increases the indent of the selected text column by one tab
size. By “Matching Braces, Parenthesis, and Brackets” on page 79, you
can change the position of the indent.

To uppercase a selection:
1. Highlight the text you want to change to uppercase.

2. Choose Edit > Advanced > Uppercase Selection. You will see the
highlighted text become uppercase.

To lowercase a selection:
1. Highlight the text you want to change to lowercase.

2. Choose Edit > Advanced > Lowercase Selection. You will see the
highlighted text become lowercase.

To comment text:

1. Highlight the text you want to add comment, or place the cursor in front of
the text.

2. Choose Edit > Advanced > Comment/Uncomment. You will see put
ahead of the text (VHDL file only). You can add comment after “--” (VHDL
file only).

Matching Braces, Parenthesis, and Brackets Source Editor monitors
brace ( {} ), parenthesis ( () ), and bracket ( [] ) constructs. You can match an
opening brace (or bracket or parenthesis) with a closing one, and vice versa.

To jump to the matching brace, parenthesis, or bracket:

1. In Source Editor, place the editing cursor adjacent to an opening or
closing parenthesis (or bracket or brace).

2. Choose Edit > Advanced > Match Brace.

The cursor will move to the corresponding opening or closing parenthesis
(or bracket or brace). This allows you the check for the balanced braces
around functions and statements.

You can use the Edit > Advanced > Select to Brace command to force the
matching brace, parenthesis, or brackets to be highlighted along with the text
in between the two braces, parenthesis, or brackets,
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Using Bookmarks You can insert bookmarks into the source file to mark
places where you need to enter variables. Afterwards, each time you load the
file, you can use the Edit > Bookmarks command to jump to those marks to
enter or edit your variables.

To insert bookmarks in a file:

1.
2.
3.

In Source Editor, open the file you want to insert bookmarks into.
Click the location in the file you want to insert a bookmark.

Choose Edit > Bookmarks > Toggle Bookmark.

A mark is inserted at the beginning of the line where the cursor points.

Repeat step 2 and 3 to add more marks, if desired.

To find marks in a file:

1.

3.

In Source Editor, open the file where the bookmarks you want to find
reside.

Choose Edit > Bookmarks > Previous Bookmark, or Edit >
Bookmarks > Next Bookmark.

The cursor jumps to the bookmark in the direction selected. You can start
typing from the desired marked place to enter or edit the variable.

Repeat step 2 to find, enter, or edit more bookmarks, if desired.

Using Complete Word When you type a keyword into Source Editor,
choose Edit > Advanced > Complete Word. A list of the matching values are
presented. You can then:

Choose the first matching value by pressing Enter directly.

Choose an alternate matching value by using the up/down arrow keys and
then pressing Enter.

Continue typing the rest of the value. If no matching value is found,
nothing will be entered.

Searching and Replacing Tips Use the following tips when searching or
replacing text such as signal names:

Use Control + F to launch the Find and Replace bar with the Find tab
enabled. Enter the search term in the Find What box to find the search
term in the Source Editor document.

Use Control + H to launch the Find and Replace bar with the Replace tab
enabled. Enter the search term in the Find What box and the term you
wish to replace it with in the Replace With box. Select desired Find
Options, and click either Replace, Replace All, or Find Next.
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Using Templates

The Source Template tab provides templates for creating VHDL, Verilog, and
constraint files, or you can create your own template. Templates increase the
speed and accuracy of design entry.

Note:

Remember to replace dummy variables in the template with your own logic.

To access templates, click the Source Template tab in the lower left of the
Radiant software main window to view and access template files. If the
Source Template tab is not visible, click |=| in the tool bar, or choose View >
Show Views > Source Template.

Figure 3:
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The following templates are available for each of the categories:

Table 3: Templates Available in Source Editor

Category Template Folders

Verilog/VHDL Common Templates
PMI Templates
Primitive Templates
Attribute Templates
Encryption Templates

User Templates

Constraint Timing Constraints
Physical Constraints

User Templates

For Constraint templates, the Timing Constraints folder and Physical
Constraints folder contain templates for the supported constraint statements.
User Templates allows you to create your own templates for future use.

See Also »‘“Lattice Module Reference Guide” on page 632

“Lattice Synthesis Engine Constraints” on page 560

Inserting a Template into Your Source File
You can insert templates into a source file you are editing with Source Editor.

To insert a template into your source file:

1. Open the source file in Source Editor. See “Running Source Editor” on
page 77.

2. Click the Source Template the tab in the lower left of the Radiant software
main window to view and access template files. If the Source Template tab
is not visible, choose View > Show Views > Source Template.

Two panes open in Source Template tab. The upper pane shows the list of
template folders. The lower pane is blank.

3. Place the cursor in your source document where you want to insert a
template. This should be in a blank line.

4. Select the template you want to use in the template list.
The code of the template appears in the lower pane.

5. Drag and drop to template from the template pane into the Source Editor.
The selected template is inserted into the file after the cursor.

6. Be sure to replace all placeholders with real values. Placeholders are
terms between angle brackets such as “<event_expression>.”
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7. If needed, make further changes such as adding code to execute within a
case statement.

See Also »“Instantiating a PMI Component” on page 123

Creating a New Template

You can create new templates for your own use and save them into the User
Templates folders. The new templates will be available for all implementations
in the design project.

You can also create sub-folders to organize the templates that you create. If
you plan on creating many templates, think about how to organize them
before you start. There is no easy way to move templates once they have
been created.

To create a new template:

1. Click the Source Template the tab in the lower left of the Radiant software
main window to view and access template files. If the Source Template tab
is not visible, choose View > Show Views > Source Template.

Two panes open in Source Template tab. The upper pane shows the list of
template folders. The lower pane is blank.

2. Inthe Source Template tab, expand the appropriate folder so that its User
Templates folder is showing. Every top level folder has a User Templates
folder. If the User Templates folder already has contents, expand it so you
can see the contents.

3. If you want to create a sub-folder, right-click User Templates or one of its
sub-folders and choose New Folder. Then right-click the new folder and
choose Rename. Type the desired folder name and press Enter.

4. Right-click User Templates or one of its sub-folders and choose New
Template.

A new template icon appears under the folder.

5. Right-click the new template icon and choose Rename. Type in the
desired template name and press Enter.

6. Type the code for your template in the lower pane of Template Editor.

The new template is automatically saved.

Deleting a User Template
You can only delete templates from a User Templates folder.

There is no undo command, so once a template is deleted it is permanently
gone. So ensure you have chosen the correct template before deleting it.
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To delete a template:

1. Click the Source Template tab in the lower left of the Radiant software
main window to view and access template files. If the Source Template tab
is not visible, choose View > Show Views > Source Template.

Two panes open in Source Template tab. The upper pane shows the list of
template folders. The lower pane is blank.

2. In Source Template tab, expand the folders so that the desired folder or
template is showing.

Caution

Deleting a folder also deletes all templates under the folder.

3. Right-click that template or folder and choose Delete.

Using Structural Verilog (.vm) in the
Design Flow

The Radiant software supports structural Verilog files (.vm) as an input
module source for both LSE and Synplify Pro. Structural Verilog design entry
is similar to Electronic Design Interchange Format (EDIF) design entry.
Benefits of Structural Verilog over EDIF include:

Allows individual module-level constraints.
Allows simulation.
The following are Structural Verilog flow requirements:
The top module must be HDL.
The .vm and its associated .Idc files must have the same name.
I/Os cannot be inserted insertion during .vm module synthesis.
A Verilog Black Box instantiation module (_bb.v) is required for each .vm
source file.
How VM Flow Works The following provides an example of creating and
using Structural Verilog (.vm) in the design flow.
1. Create a Radiant software project.
2. Add HDL sources.
3. Add timing constraints and save them to an .Idc file.
4. Synthesize the project without I/0O insertion to create the .vm file.
5

Rename .vm and .Idc file to the module name. Repeat steps 2. through 5.
until all .vm modules and .Idc files are created.

Add .vm files to the main project. The .Idc files are auto-associated.

7. Prepare a Verilog Black Box instantiation module for each .vm file.
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Figure 4:
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8. Run the processes as normal after instantiating them from a top level. If
processed properly, the Post-Synthesis Timing Constraint Editor will show
all constraints for the .vm files.

Coding Tips for LSE

The following are some recommendations if you choose to use LSE to
synthesize your design. Tips include how to write code to infer different types
of I/O ports, avoiding conflicts between VHDL packages, using VHDL coding,
and preparing Verilog blocking assignments.

About VHDL Coding

LSE typically applies the VHDL specification strictly, sometimes more strictly
than other synthesis tools. The following are some coding practices that can
cause problems with LSE:

ieee.std_logic_signed or unsigned When preparing VHDL code for LSE,
you can include either:

USE ieee.std_logic_signed.ALL;

or:

USE ieee.std_logic_unsigned.ALL;

DO NOT include both statements. Code with both signed and unsigned

packages may fail to synthesize because operators would have multiple
definitions. Some synthesis tools may allow this but LSE does not.
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Strict Variable Typing LSE is more strict about variable type requirements
than most synthesis tools. A std_logic_vector signal cannot be assigned to a
std_logic signal and an unsigned type cannot be assigned to a
std_logic_vector signal. For example:

din : in unsigned (data width - 1 downto 0);
dout : out std logic vector (data width - 1 downto 0));

dout <= din; -- Illegal, mismatched assignment.

Mismatched assignments like this will generate errors that stop synthesis.

About Inferring Memory

To produce RAM and ROM in a design, you can write code for the design so
that the synthesis tool infers the memory.

Inferring memory means that LSE, based on aspects of the code, implements
a block of memory using programmable function units (PFU) or embedded
block RAM (EBR) instead of registers. PFU is used for small memories and
EBR for large. LSE can infer synchronous RAM, that is:

Single-port, pseudo dual-port, or true dual-port.
With or without asynchronous reset of the output.
With or without write enables.

With or without clock enables.
LSE can also infer synchronous ROM.

One of the advantages of inferring memory is that the design is portable to
almost any FPGA architecture.

The following sections describe how to write code to infer different kinds of
memory with LSE.
See Also

“Inferring RAM” on page 86

“Inferring ROM” on page 97

Inferring RAM

The basic inferred RAM is synchronous. It can have synchronous or
asynchronous reads and can be either single- or dual-port. You can also set
initial values. Other features, such as resets and clock enables, can be added
when needed. The following lists the rules for coding inferred RAM. Figure 5
on page 87 (Verilog) and Figure 6 on page 88 (VHDL) show the code for a
simple, single-port RAM with asynchronous read.

To code RAM to be inferred, do the following:

Define the RAM as an indexed array of registers.
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To control how the RAM is implemented (with distributed or block RAM),
consider adding the syn_ramstyle attribute. See “syn_ramstyle” on
page 608.

Control the RAM with a clock edge and a write enable signal.

For synchronous reads, see “Inferring RAM with Synchronous Read” on
page 89.

For single-port RAM, use the same address bus for reading and writing.

For dual-port RAM, pseudo and true, see “Inferring Dual-Port RAM” on
page 92.

If desired, assign initial values to the RAM as described in “Initializing
Inferred RAM” on page 96.

Figure 5: Simple, Single-Port RAM in Verilog

module ram (din, addr, write en, clk, dout);

parameter addr width = 8;

parameter data width = 8;

input [addr width-1:0] addr;

input [data width-1:0] din;

input write en, clk;

reg [data_width-1:0] mem [ (1<<addr_width)-1:0];
// Define RAM as an indexed memory array.

always Q@ (posedge clk) // Control with a clock edge.
begin
if (write_en) // And control with a write enable.
mem[ (addr)] <= din;
end
assign dout = mem[addr];

endmodule

See Also

“About Verilog Blocking Assignments” on page 98
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Figure 6: Simple, Single-Port RAM in VHDL

library IEEE;
use IEEE.std logic 1164.all;
use IEEE.std logic unsigned.all;

entity ram is

generic (
addr width : natural := 8;
data width : natural := 8);
port (
addr : in std logic vector (addr width - 1 downto 0);
write en : in std logic;
clk : in std logic;
din : in std logic vector (data width - 1 downto 0);
dout : out std logic vector (data width - 1 downto 0));
end ram;

architecture rtl of ram is
type mem type is array ((2** addr_width) - 1 downto 0) of
std_logic_vector(data_width - 1 downto 0);
signal mem : mem type;
-- Define RAM as an indexed memory array.

begin
process (clk)
begin
if (clk'event and clk = 'l') then --Control with clock edge
if (write_en = 'l') then -- Control with a write enable.
mem (conv_integer (addr)) <= din;
end if;
end if;

end process;
dout <= mem(conv_integer(addr));
end rtl;

Lattice Radiant Software 2.2.1 Help 88



ENTERING THE DESIGN : HDL Design Entry

Inferring RAM with Synchronous Read

For synchronous reads, add a register for the read address or for the data
output. Load the register inside the procedure or process that is controlled by
the clock. The following examples show the simple RAM for Verilog and
VHDL modified for synchronous reads. Changes are in bold text.
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Verilog Examples

Figure 7: RAM with Registered Output in Verilog

module ram (din, addr, write en, clk, dout);

parameter addr width = 8;
parameter data width = 8;
input [addr width-1:0] addr;
input [data width-1:0] din;
input write en, clk;

output [data width-1:0] dout;

reg [data_width-1:0] dout; // Register for output.
reg [data width-1:0] mem [ (l1<<addr width)-1:0];

always @ (posedge clk)
begin
if (write_ en)
mem[ (addr)] <= din;
dout = mem[addr]; // Output register controlled by clock.
end

endmodule

Figure 8: RAM with Registered Read Address in Verilog

module ram (din, addr, write en, clk, dout);

parameter addr width = 8;
parameter data width = 8;
input [addr width-1:0] addr;
input [data width-1:0] din;
input write en, clk;

output [data width-1:0] dout;

reg [data_width-1:0] raddr; // Register for read address.
reg [data width-1:0] mem [ (1<<addr width)-1:0];

always @ (posedge clk)

begin
if (write en)
begin
mem|[ (addr)] <= din;
end

raddr <= addr; // Read addr. register controlled by clock.
end
assign dout = mem[raddr];

endmodule
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VHDL Examples

Figure 9: RAM with Registered Output in VHDL

library IEEE;
use IEEE.std logic 1164.all;
use IEEE.std logic unsigned.all;

entity ram is

generic (
addr width : natural := 8;
data width : natural := 8);
port (
addr : in std logic vector (addr width - 1 downto 0);
write en : in std logic;

clk : in std logic;

din : in std logic vector (data width - 1 downto 0);

dout : out std logic vector (data width - 1 downto 0));
end ram;

architecture rtl of ram is
type mem type is array ((2** addr width) - 1 downto 0) of
std logic vector(data width - 1 downto 0);
signal mem : mem type;

begin
process (clk)
begin
if (clk'event and clk = '1l'") then
if (write en = '1') then
mem (conv_integer (addr)) <= din;
end if;
end 1if;

dout <= mem(conv_integer (addr)) ;
-- Output register controlled by clock.
end process;
end rtl;
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Figure 10: RAM with Registered Read Address in VHDL

library IEEE;
use IEEE.std logic 1164.all;
use IEEE.std logic unsigned.all;

entity ram is

generic (
addr width : natural := 8;
data width : natural := 8);
port (
addr : in std logic vector (addr width - 1 downto 0);
write en : in std logic;
clk : in std logic;
din : in std logic vector (data width - 1 downto 0);
dout : out std logic vector (data width - 1 downto 0));
end ram;

architecture rtl of ram is
type mem type is array ((2** addr width) - 1 downto 0) of
std logic vector(data width - 1 downto 0);
signal mem : mem type;

begin
process (clk)
begin
if (clk'event and clk = '1') then
if (write en = 'l') then
mem (conv_integer (addr)) <= din;
end if;

raddr <= addr;
-- Read address register controlled by clock.
end 1if;
end process;
dout <= mem (conv_integer (raddr)) ;
end rtl;

See Also

“Inferring RAM” on page 86

Inferring Dual-Port RAM

The following applies for dual-port, pseudo or true RAM.
When using two address buses:

If the design does not simultaneously read and write the same
address, add the syn_ramstyle attribute with the no_rw_check value
to minimize overhead logic.

If writing in Verilog, use non-blocking assignments as described in
“About Verilog Blocking Assignments” on page 98.

The examples below are based on the simple RAM of Figure 5 on page 87
(for Verilog) and Figure 6 on page 88 (for VHDL).
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Verilog Examples

Figure 11: Pseudo Dual-Port RAM in Verilog

module ram (din, write en, waddr, wclk, raddr, rclk, dout);

parameter addr width = 8;

parameter data width = 8;

input [addr width-1:0] waddr, raddr;
input [data width-1:0] din;

input write en, welk, rclk;

output [data width-1:0] dout;

reg [data_width-1:0] dout;

reg [data width-1:0] mem [ (l1<<addr width)-1:
/* synthesis syn ramstyle = "no_rw_check"

always @ (posedge wclk) // Write memory.

begin
if (write_ en)

mem[waddr] <= din; // Using write address bus.

end

always Q(posedge rclk) // Read memory.

begin

dout <= mem[raddr]; // Using read address bus.

end

endmodule

Figure 12: True Dual-Port RAM in Verilog

module ram (dina, write_ena, addra, clka, douta,

dinb, write_enb, addrb, clkb, doutb);
parameter addr width = 8;

parameter data width = 8;

input [addr width-1:0] addra, addrb;
input [data width-1:0] dina, dinb;

input write_ena, clka, write_enb, clkb;

output [data width-1:0] douta, doutb;
reg [data_width-1:0] douta, doutb;

reg [data width-1:0] mem [ (l1<<addr width)-1:
/* synthesis syn ramstyle = "no_rw_check"

always @ (posedge clka) // Using port a.

begin
if (write_ena)

mem[addra] <= dina; // Using address bus a.

douta <= mem[addra];
end

always @ (posedge clkb) // Using port b.

begin
if (write_enb)

mem[addrb] <= dinb; // Using address bus b.

doutb <= mem[addrb];
end

endmodule
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VHDL Examples

Figure 13: Pseudo Dual-Port RAM in VHDL

library IEEE;
use IEEE.std logic 1164.all;
use IEEE.std logic unsigned.all;

entity ram is

generic (
addr width : natural := 8;
data width : natural := 8);
port (
write en : in std logic;

waddr : in std logic vector (addr width - 1 downto 0);

welk : in std logic;

raddr : in std_logic_vector (addr_width - 1 downto 0);

rclk : in std_logic;

din : in std logic vector (data width - 1 downto 0);

dout : out std logic vector (data width - 1 downto 0));
end ram;

architecture rtl of ram is
type mem type is array ((2** addr width) - 1 downto 0) of
std logic vector(data width - 1 downto 0);
signal mem : mem type;
attribute syn_ramstyle: string;
attribute syn ramstyle of mem: signal is "no_rw_check";
begin
process (welk) -- Write memory.
begin
if (welk'event and welk = 'l') then
if (write en = 'l1'") then
mem (conv_integer (waddr)) <= din;
-- Using write address bus.
end if;
end if;
end process;
process (rclk) -- Read memory.
begin
if (rclk'event and rclk = 'l') then
dout <= mem (conv_integer (raddr)) ;
-- Using read address bus.
end if;
end process;
end rtl;
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Figure 14: True Dual-Port RAM in VHDL

library IEEE;
use IEEE.std logic 1164.all;
use IEEE.std logic unsigned.all;

entity ram is
generic (

addr width : natural := 8;
data width : natural := 8);
port (
addra : in std logic vector (addr width - 1 downto 0);
write ena : in std_logic;
clka : in std logic;
dina : in std logic vector (data width - 1 downto 0)

’

douta : out std logic vector (data width - 1 downto 0);
addrb : in std logic vector (addr width - 1 downto 0)
write_enb : in std_logic;
clkb : in std logic;
dinb : in std logic vector (data width - 1 downto 0);
doutb : out std logic vector (data width - 1 downto 0));

end ram;

architecture rtl of ram is
type mem type is array ((2** addr width) - 1 downto 0) of
std logic vector(data width - 1 downto 0);
signal mem : mem type;
attribute syn_ramstyle: string;
attribute syn ramstyle of mem: signal is "no_rw_check";

begin
process (clka) -- Using port a.
begin
if (clka'event and elka = 'l') then
if (write _ena = 'l') then
mem (conv_integer (addra)) <= dina;
-- Using address bus a.
end if;
douta <= mem(conv_integer (addra));
end if;
end process;
process (clkb) -- Using port b.
begin

if (clkb'event and clkb = 'l') then

if (write_enb = 'l') then
mem (conv_integer (addrb)) <= dinb;
-- Using address bus b.

end if;
doutb <= mem(conv_integer (addrb));

end if;

end process;
end rtl;

See Also

“Inferring RAM” on page 86
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Initializing Inferred RAM

Create initial values for inferred RAM to initialize memory.

Verilog

Initialize RAM with the standard $readmemb or $readmemh tasks in an initial
block. Create a separate file with the initial values in either binary or
hexadecimal form. For example, to initialize a RAM block named “ram”:

reg [7:0] ram [0:255];
initial
begin

Sreadmemh ("ram.ini", ram);
end

The data file has one word of data on each line. The data needs to be in the

same order in which the array was defined. That is, for “ram [0:255]” the data
starts with address 0; for “ram [255:0]” the data starts with address 255. The

ram.ini file might start like this:

0A /* Address 0 */
23
5C

VHDL

Initialize RAM with either signal declarations or variable declarations. Define
an entity with the same ports and architecture as the memory. Use this entity
in either a signal or variable statement with the initial values as shown below.

To initialize a RAM block named “ram,” define an entity such as:

entity ram init is
port (
clk : in std logic;
addr : in std logic vector (7 downto 0);

din : in std logic _vector (7 downto 0);

we : in std logic;

dout : out std logic vector (7 downto 0));
end;

architecture arch of ram init is
type ram init arch is array(0 to 255)
of std logic_vector (7 downto 0);

Then use the entity in a signal statement:

signal ram : ram init arch := (
"0oo01010",
"oo100011",
"01011100",

others => (others => '0"'));

Or use the entity in a variable statement:

variable ram : ram init arch := (
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1 => "0o0o001010",
others => (1=>'1', others => '0"));

See Also

“Inferring RAM” on page 86

Inferring ROM
To code the ROM to be inferred, do the following:

Define the ROM with a case statement or equivalent IF statements.
Assign constant values, all with the same width.

Assign values for at least 16 addresses or half of the address space,
whichever is greater. For example, if the address has 6 bits, the address
space is 64 words, and at least 32 of them must be assigned values.

To control how the ROM is implemented (with distributed or block ROM),
consider adding the syn_romstyle attribute. See “syn_romstyle” on
page 612.

Figure 15: ROM Inferred with Case Statement in Verilog

module rom(data, addr);
output [3:0] data;
input [4:0] addr;
always @ (addr) begin
case (addr)

0 : data = 'h4;
1 : data = 'h9;
2 : data = 'hl;

15 : data = 'h8;

16 : data = 'hl;
17 : data = 'hO;
default : data = 'hO;
endcase
end
endmodule
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Figure 16: ROM Inferred with If Statement in VHDL

entity rom is

port (addr : in std logic vector (4 downto 0);
data : out std logic vector (3 downto 0) );
end rom;

architecture behave of rom is

begin
process (addr)
begin
if addr = 0 then data <= "0100";
elsif addr = 1 then data <= "1001";
elsif addr = 2 then data <= "0001";

elsif addr = 15 then data <= "1000";
elsif addr = 16 then data <= "0001";
elsif addr = 17 then data <= "0000";
else data <= "0000";
end if;
end process;
end behave;

About Verilog Blocking Assighnments

LSE support for Verilog blocking assignments to inferred RAM and ROM,
such as “ram[(addr)] = data;,” is limited to a single assignment. Multiple
blocking assignments, such as you might use for true dual-port RAM (see
Figure 17 on page 98), or a mix of blocking and non-blocking assignments are
not supported. Use non-blocking assignments instead (<=). See Figure 18 on
page 99.

Figure 17: Example of RAM with Multiple Blocking Assignments (Wrong)

always @ (posedge clka)

begin
if (write ena)
ram[addral] = dina; // Blocking assignment A
douta = ram[addra];
end
always @ (posedge clkb)
begin
if (write enb)
ram[addrb] = dinb; // Blocking assignment B
doutb = ram[addrb];
end
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Figure 18: Example Rewritten with Non-blocking Assignments (Right)

always @ (posedge clka)
begin
if (write ena)
ram[addra] <= dina;
douta <= ram[addra];
end
always @ (posedge clkb)
begin
if (write enb)
ram[addrb] <= dinb;
doutb <= ram[addrb];
end

About Verilog Generate Blocks

If a module has multiple generate blocks, LSE requires that each block have a
different name. Assign names with begin statements. See Figure 19 on
page 99.

Figure 19: Generate Blocks with Assigned Names

generate
begin: Rl _gen // Name first generate block.
genvar 1il;
for (i1=0; il<=15; il=i1+1)
regset Rl (.clk(clk[il]l),.g(g[il]),.d(d[il])):
end
endgenerate

generate
begin: IR0 _gen // Name second generate block.
genvar i;
for (i=0; i<=7; i=i+1)
ioreg IR0 (.clk(clk[O0]), .reset(rst[i]),.q(gqli]),.d(d[i]));
end
endgenerate

Inferring 1/0

To specify a type of I/O port, follow these models.

Verilog
Open Drain:
output <port>;

wire <output enable>;
assign <port> = <output enable> ? 1'b0 : 1'bz;

Bidirectional:

inout <port>;
wire <output enable>;
wire <output driver>;
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wire <input signal>;

assign <port> = <output enable> ? <output driver> : 1l'bz;
assign <input signal> = <port>;

VHDL

Tristate:

library ieee;
use leee.std logic 1164.all;
entity <tbuf> is
port (
<enable> : std logic;
<input sig> : in std logic_vector (1 downto 0);
<output sig> : out std logic vector (1 downto 0));
end tbuf2;
architecture <port> of <tbuf> is
begin
<output sig> <= <input sig> when <enable> = 'l' else "Zz";
end;

Open Drain:

library ieee;
use leee.std logic 1164.all;
entity <od> is
port (
<enable> : std logic;
<output sig> : out std logic vector (1 downto 0));
end od2;
architecture <port> of <od> 1is
begin
<output sig> <= "00" when <enable> = 'l' else "ZZ";
end;

Bidirectional:

library ieee;
use leee.std logic 1164.all;
entity <bidir> is

port (
<direction> : std logic;
<input sig> : in std logic vector (1 downto 0);
<output sig> : out std logic vector (1 downto 0);
<bidir sig> : inout std logic_vector (1 downto 0));

end bidir2;
architecture <port> of <bidir> is

begin
<bidir sig> <= <input sig> when <direction> = '0' else "ZZ";
<output sig> <= <bidir sig>;

end;

Customizing Source Editor

The following can be performed in Source Editor:
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Select a default file language

Choose window modes (attached or detached).
Set encoding.

Configure line number showing.

Configure text wrapping.

Set printing options.

Setting File and Window Modes

Source Editor offers you the flexibility to configure file and window modes,
such as line number showing, text wrapping, and printing options. The
configuration can be applied to the current file, a specified type of file, or any
new files created in Source Editor.

To select a default file language:

1.

In Source Editor, choose View > Language. The following options are
available: C++, Hypertext, Perl, Python, TCL, Verilog, VHDL, EDIF,
SystemVerilog, Timing Constraint, and Physical Constraint.

Choose the desired language from the list. The language selected
becomes the default language in Source Editor.

To attach or detach Source Editor from the Radiant software:

1.

To detach Source Editor from the Radiant software main window, click the
Detach Tool icon in the upper-right corner of Source Editor.

To attach Source Editor to the Radiant software main window, choose
Window > Attach Window, or click on the Attach Tool icon in the upper-
right corner of Source Editor.

Customizing Source Editor from the Radiant software Main Window

To customize Source Editor settings in the Radiant software main
window:

1.
2.

In the Radiant software main window, choose Tools > Options.

In the Tools window, you can set settings in the each related section.

General

Show Line Number: Displays line numbers of the files (on the left
side of the Editor).

Show Indicator Margin: Displays the side bar allowing you to select

the whole row.

Show Folder Margin: Displays the side bar (on the left side of the
Editor) that is used to fold/unfold the syntax.

Tab Size: Specifies how many spaces are entered
when a tab character is pressed.

Restore Returns to the default setting.
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Font

Lists the current font used in Source Editor. To change the current font,
click the drop-down menu next to Font Family and select the desired font.
To change the font size, click the drop-down menu next to Font Size and
select the desired size. Click OK to exit. The selected font name, font
type, and font size will be displayed in Source Editor.

Restore Returns all selections to their default
settings.

3. Inthe Color window, you can set the default colors for the text, comments,
numbers, keywords, and a variety of other options under the Source
Editor tab.

Colors

Click in the Themes drop-down menu to select either a light or dark overall
color theme for Source Editor.

To select a different color, double-click the color box next to the desired
element to open the Select Color window. Click on the new color to use.

Restore Returns all selections to their default
settings.

If you want to change to use your own text editor other than Source Editor,
you can customize to add your own text editor and associated files to your
own text editor program in the Options dialog. Select Tools > Options from
the Radiant software main window, click on General, and then select the File
Associations tab.

References

This section includes the following references.

Verilog HDL Language Reference
If you have installed Synplify Pro for Lattice, refer to the Synplify and Synplify
Pro for Lattice Reference Manual in the Synplify Pro installation directory.

VHDL Language Reference
If you have installed Synplify Pro for Lattice, refer to the Synplify and Synplify
Pro for Lattice Reference Manual in the Synplify Pro installation directory.
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Packaging IP Using Radiant IP Packager

Radiant IP Packager allows external Intellectual Property (IP) developers --
including third party IP providers and customers -- to prepare and package IP
in the Radiant Software IP format.

IP packages must contain certain mandatory file types, including:
Metadata (.xml)
RTL (<IP_name>.v and v.)
Documentation (introduction.html, user guide, etc).
IP packages can also contain certain non-mandatory file types, including:
Plugin (.py)
LDC (.Idc)
Testbench (.v)
License Agreement (.txt)
Key (.txt)
A typical IP packaging procedure consists of the following steps:

1. The Radiant IP Packager encrypts the RTL files automatically if IEEE
P1735-2014 pragma is specified in RTL files. For more information on
encryption and defining pragmas, see “Running HDL Encryption from the
Command Line” on page 911.

2. The Radiant IP Packager provides design rule check (DRC) on the files.
For example, the DRC will check whether or not the metadata.xml syntax
is valid

3. The Radiant IP Packager inserts a default license agreement file if user
doesn't specify one.

4. The Radiant IP Packager tool allows developers to combine multiple files
associated with the IP into a single deployable .IPK file. This file can then
be used in the Radiant Software environment to install the IP package in
the user design environment.

See Also »“Preparing IP Files for Packaging” on page 103
“‘Running Radiant IP Packager” on page 114
“Generating an IPK File with IP Packager” on page 115

“‘Running HDL Encryption from the Command Line” on page 911

Preparing IP Files for Packaging

This section describes the preparation of IP files for packaging with IP
Packager. The IP Packager supports the following file types:

Metadata file (.xml)
RTL files (.v)
LDC file (.Idc)
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Plugin file (.py)

Document Files (.htm, html)

License Agreement (.txt)
The following describes each file type.
Metadata file (.xml) The “metadata.xml” file contains information on the IP
including:

Ports

Parameters

Attributes and functions for validating their intervals and relationships

How the IP parameters will appear in the GUI. For example, some
parameters might be visible or hidden, editable or fixed depending on
other parameters values selected by the user.

The “metadata.xml” name for this file is mandatory for all IPs.
Metadata is provided in an XML file, following a suitable template available to
the Soft IP Development Team. Metadata serves the following functions:

Contains the definitions of IPs ports.

Contains the definitions of parameters, alongside their valid intervals and
relationships.

Is used by the GUI to create an appropriately-looking dialog, such as
specifying the way in which each parameter is presented graphically.

Controls other aspects of how the IP is generated and synthesized.

Note

Radiant IP Packager supports Python v3.7. If your IP is packaged by IP Packager in
Radiant software v2.0 or earlier, the Python script syntax format may not be
compatible with Python v3.7. Please make sure your IP can run in Python v3.7.

When the user makes the necessary parameter selections and generates the
IP, they shall see in the generated RTL the instance of IP specific to their
requirement (such as appropriately set ports and parameters). There is a
wrapper generated by the Python script which instantiates the IP’s RTL while
applying the parameters selected by the user. The same Python script checks
whether the selected combination of parameters is legal, and performs all
necessary calculations. Only one Python script is present in the directory
structure of each IP, and it contains all necessary functions.

The root node of the XML file is <ip>, which consists of:
Attribute: "version"

Three mandatory child nodes: <general>, <settings> and <ports>

Two optional child nodes: <componentGenerators> and
<estimatedResources>
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Child Node
general
settings

ports

Child Node

vendor

name

display_name

library

version

The following is an example of Metadata layout:
<lsccip:ip xmlns:lsccip="http://www.latticesemi.com/XMLSchema/
Radiant/ip" xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-
instance" version="1.0">

<lsccip:general>

</lsccip:general>
<lsccip:settings>

</lsccip:settings>
<lsccip:ports>

</lsccip:ports>
</lsccip:ip>

The attribute “version” records the version of the XML metadata format.
Current value is 1.0.

The following table lists child nodes of root node.

Description

General information of the soft IP
Configurable settings of the soft IP
Ports of the soft IP

<general> node. <general> node describes general information about a soft
IP, for example, name, version, category, etc. The following table describes
Child nodes of <general> node.

Mandatory
No

Yes

No

No

Yes

Description

Soft IP vendor. Official soft IPs should have vendor name.

For example, “latticesemi.com”.

Name of the soft IP. The name is used to identify the soft IP, so it
should be unique.

For example, "adder"

Name to be displayed in the software. If “display_name” is not
set, software displays “name” directly.

For example, “Adder”

Library of the soft IP. If “library” is not set, the default value “ip
will be used.

For example, “ip”, “interface”.

Version of the soft IP.

For example, 1.0.0.
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Category of the soft IP. Category could be hierarchical. Levels

are separated by “,".

For example, Memory_Modules,Distributed_RAM

For example, 1.0.

category Yes
min_radiant_version Yes
supported_products No

The minimal Radiant version, which supports the soft IP.

FPGA products supported by the soft IP.

<settings> node should contain one or more <setting> nodes. In IP instance
package, Verilog parameters are used to customize the soft IP. All user con-
figurable parameters should be added to the <settings> section as <setting>

nodes.

Beside parameters, developers can also add <settings> nodes for user input
only. Both parameters and inputs could be used in Python expressions to do

dynamic evaluation.

The following table lists Attributes of <settings> nodes.

Attribute Value

id valid Python identity Yes

title String No

type param, input Yes

value_type bool, string, int, Yes
float, path

conn_mod String Yes

Mandatory Description

The unique ID of the setting, which is also be
referred as:

variable name in Python expressions

variable name in parameterized template
constraint file

For example, id="num_outputs”

Short title of the setting. If title is not specified, id will
be used.

For example, tittle="Number of Output”

A setting could be a Verilog parameter or user input.
Both param and input settings can be used to
compute values of other param and input settings.
param and input only differ in generated file.
param is written out but input is ignored.

For example, type="param”

Type of the value. Supported types are bool, int,
float, string and path. The path type indicates
a string which represents a path.

For example, value_type="int"

Name of soft IP module to which this setting applies
to.

For example, conn_mod="pll”
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Attribute Value Mandatory
default Python expression No
value_expr Python expression No
options Python list or list of tuples No
output_formatter str No

bool_value_mapping Python tuple or list with 2 No

string elements

editable Python expression No

hidden True No

Description

Default value of the setting. Without default attribute,
if it has "options" attribute, the 1st option will be
picked as default value, otherwise, the initial value of
setting will be set to 0 for int, 0.0 for f1oat, “ for
string and False for bool.

For example, default="1.0"

Python expression to compute the value of the
setting. This attribute takes effects only when the
setting is disabled.

For example,
value_expr="calc_extdiv_val_add(extdiv_en,
extdiv_port_sel)"

(calc_extdiv_val_add is defined in plugin.py

extdiv_en and extdiv_port_sel are the setting IDs in
metadata.xml)

Candidate options for the setting, which is used by
GUI to display a dropdown selector. It could be set
to a simple list or a list of tuples. If it's a simple list,
elements are displayed and written. Ifit’s a list of
tuples, the 15t item in tuple is displayed and the 2"
item in tuple is written.

For example, options="[0.1, 0.2, 0.5, 1.0]"

Control how parameter values are written in output
RTL files. Currently, only str is supported.

str: parameter values are written as strings

For example, output_formatter="str”

The map to map boo1l values to dedicated strings.
By default, bool values are written as 1, 0.

For example, bool_value_mapping="(‘True’, ‘False’)’
Python expression to determine if the setting is
editable. When a setting is not editable, it will be
grayed out in GUI display and its value will be

computed from value expr. Otherwise user input
will be used.

For example, editable="(FEEDBACK_PATH ==
'PHASE_AND_DELAY")

(FEEDBACK_PATH is a setting ID in metadata.xml)

Python expression to determine whether the setting
is hidden in GUI. If hidden is set to True (default is
False), the item is hidden in GUI. Current GUI only
support hidden=“True”, which cannot be changed
dynamically.

For example, hidden="True”
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Attribute

drc

regex

value_range

description

group1

group?2

Attribute

name

dir

range

conn_mod

conn_port

Value

Python expression

Regular expression

Python tuple or list with 2
comparable elements

String
String

String

Mandatory Description

No

No

No
No

No

Python expression to do DRC on the setting. True
means DRC pass.

For example,
drc="check_valid_addr_pre(I12C_LEFT_ADDRESSI
NG_PRE,i2c_left_addressing_width)"

(check_valid_addr_pre is defined in plugin.py

setting ID: 12C_LEFT_ADDRESSING_PRE and
i2c_left_addressing_width are IDs of other settings)

Regular expression to do DRC on the setting.

Valid range of setting value, which is used to do
DRC on the setting. The maximum value can be
infinity “float(‘inf’)”.

For example, value_range="(0, 1023)
if(i2c_right_enable) else (-9999, 9999)"

Detailed description of the setting.

Group the settings, and be used to display on GUI
For example, group1= "Output Setting"

Group the settings, and be used to display on GUI

<ports> node. IP module package has some ports in its implementation.
These ports should be described in <ports> section as <port> child nodes.
The following table lists attributes of <port> nodes.

Value

Valid Verilog port
name

in, out, inout

Python tuple or
list with 2 int
elements

Valid Verilog
module name

Valid Verilog port
name

Mandatory

Yes

Yes

No

Yes

No

Description

Name of port.

For example, name="CIk”

Direction of port.
For example, dir="in"
Range of this port. It should be a Python expression

whose evaluation result is a tuple or array with 2
elements.

For example, range="(A_WDT-1, 0)"
(A_WDT is a setting ID)
Name of IP core module to which this port connects.

For example, conn_mod="counter”

Name of port of IP core module to which this port
connects. name will be used if conn_port is not
specified.

For example, conn_port="CIk”

Lattice Radiant Software 2.2.1 Help

108



Packaging IP Using Radiant IP Packager

stick_high

stick_low

stick_value

dangling

bus_interface

Python
expression

Python
expression

Python
expression

Python
expression

Valid bus

interface name

No Python script. True: tie this port to 1.

For example, stick_high="True”

No Python script. True: tie this port to 0.
For example, stick_low="no_seq_pins()"

(no_seq_pins is defined in plugin.py)

No Python script. Tie port to the evaluation result of this
attribute.
No Python script. True: keep this port unconnected.

For example, dangling="not USE_COUT"
(USE_COUT is a setting ID)

No Bus interface name defined in <buslinterfaces> node.

For example, bus_interface=" ahb_slave_0”"

<componentGenerators> node. The componentGenerators node contains a
list of componentGenerator elements. Each componentGenerator element
defines a generator that is run on generated IP instance package. The
description of componentGenerators follows IP-XACT format.
<lsccip:componentGenerators>
<lsccip:componentGenerator>
<lsccip:name>memGenerator</lsccip:name>
<lsccip:generatorExe>script/mem gen.py</
lsccip:generatorkExe>
</lsccip:Generator>
</lsccip:Generators>

<estimatedResources>. The estimatedResources node contains a list of
estimatedResource element. Each estimatedResource element defines the
formula to calculate one type of resource used in the IP instance package.
<lsccip:estimatedResources>
<lsccip:estimatedResource>
<lsccip:name>LUT4</lsccip:name>
<lsccip:number>WIDTH * 4</lsccip:number>
</lsccip:Resource>
</lsccip:Resources>

A full description of a soft IP might be large. Metadata.xml supports to build a
large XML file from small manageable chunks. The approach is implemented
by Xlinclude.
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RTL files (.v) The following is an example of the contents of a typical .v file,
written in Verilog:
module module 01

# (
parameter integer in a width = 8,
parameter integer in b width = 8,
parameter in b en = "True",

parameter integer out width = 16//,
)

clk,

rst n,

in a,

in b,

result
)7

localparam integer A WDT in a width;
localparam integer B WDT in b width;
localparam integer O WDT = out width;
localparam IB EN = in b en;

input clk;

input rst n;

input[A WDT - 1:0]in a;
input[B WDT - 1:0]in b;
input [0 _WDT - 1:0]result;

generate
if (IB_EN == "True")
begin
assign result - in a;
end
else
begin
assign result = (in a, in b);
end
endgenerate

endmodule // module 01

For more information on encryption and defining pragmas, see “Running HDL
Encryption from the Command Line” on page 911.

IP module package has optional parameterized test bench, which shares
parameters used in soft IP implementation.

IP generation engine copies test bench files from IP module package and
creates two files based on user configuration.
dut_params.v

Contains the parameters used in soft IP implementation

The name “dut_params.v” is fixed.
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The following is an example of dut_params.v.
localparam ENABLE A = 1;
localparam ENABLE B = 0;
localparam BUS WIDTH = 2;

dut_inst.v

Contains the IP instance instantiation. The connected wire name is same
as port name.

The name "dut_inst.v" is fixed.

The following is an example of dut_inst.v.
INST NAME u_ INST NAME

(
.PORT NAME (PORT NAME)

)

LDC file (.Idc) Template constraint file is written in Tcl language. Settings of
the IP can be used as variables in the template file, so that it can be further
customized.

The IP generation engine will add addition information in the header of
template constraint file. The additional information includes:
Architecture, device, and package names
User configurations
The following is an example template constraint file. Availability of the

create_clock constraint is controlled by variable $i2c_left_enable, and the
period value of the constraint is controlled by variable $i2c_left_period.

if { $i2c_left enable == 1 } {
create clock -name {clk0} -period $i2c left period [get nets
SBCLKi_c]

}

The following is an example of generated constraint file.

Sarchitecture = "iCE40UP"
Sdevice = "iCE40UP5K"
Spackage = "UWG30"

$i2c_left enable = 1
$i2c left period = 1000

if { $i2c left enable == 1 } {
create clock -name {clk0} -period $i2c left period [get nets
SBCLKi_c]

}

Plugin file (.py) Python expressions can be used in the metadata file to
implement complex logic or calculations. However, Python expression have
rather limited capability if restricted to a single line.

To support complex logic, users can define any additional Python function(s)
in plugin.py file of the IP package, and then call the functions in Python
expressions in metadata file.
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Following Python modules can be used in plugin.py:
json
xml
textwrap
collections
0s
re
traceback
functools
warnings
shutil
math
itertools
operator
time
weakref
StringlO
keyword
copy
codecs
stat
types
string

Ixml

The following is an example of the contents of a .py file:

def calc out width():
ret val = in a width
if in b en:
ret val += in b width
return ret val

Document Files (.htm, html) The mandatory /doc directory contains:
Mandatory introduction file. The file name should be “introduction.html”. The
file should include the following information:

Description

Devices Supported

Reference Documents

Revision History
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The following is an example of a typical “introduction.html” file. This example
is for the Adder module:.
<HEAD>

<TITLE>Adder</TITLE>
</HEAD>
<BODY>

<H1>Adder</H1>

<H2>Description</H2>

<P>A two-input adder that performs signed/unsigned addition
of the data from inputs data a and data b with an optional cin
carry input. The output result carries the Sum of the addition
operation with an optional cout carry output.</P>

<H2>Devices Supported</H2>

<P>iCE40UP</P>

<H2>References</H2>

<UL>

<P>
<LI><A HREF="http://www.latticesemi.com/

view document?document i1d=52235" CLASS="URL">User Guide</A>

</UL>

<H2>Revision History</H2>

<TABLE cellpadding="10">

<TR>
<TR>

<TD><B>1.0.1</B></TD> <TD>Added je5d00 support</TD>
</TR>

<TD><B>1.0.0</B></TD> <TD>Initial release.</TD>
</TR>

</TABLE>
</BODY>

The following shows how a typical “introduction.html” page appears when
displayed in the IP Information tab of the Radiant IP Catalog tool.

Adder

Description

A two-input adder that performs signed unsigned addition of the data from inputs data_a and data_b with an
optional cin carry input. The output result carries the Sum of the addition operation with an optional cout carry
output.

Devices Supported
iCE40UPSK, iCE40UP3K, LIFCL-40, LIFCL-17, LFD2NX-40
References

* User Guide

Revision History

1.1.1 Added LFDINX support.
1.1.0  Removed registered input option
The /doc directory can also contain other optional documents.

Directory Structure -- This section describes typical directory structure of
Radiant IP package.
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The example below represents the folder tree for “PLL” IP package As
shown, the top-level folder has the same name as the IP. The
metadata.xml file does not reside in a subfolder.

pll

doc
plugin

rtl
testbench

= metadata.xml

There are four subfolders and one file inside the top folder, namely:

The “doc” subfolder contains the User Guide for the IP and templates
for instantiation in Verilog (if provided, also in VHDL).

The “plugin” subfolder contains a Python file embedding all necessary
functions for parameter validation and checking.

The “rtl” subfolder contains a parameterized RTL file of the IP. During
IP generation, this file is instantiated into the wrapper with the
parameters settings selected by the user.

The “test bench” subfolder contains an optional parameterized test
bench for the generated IP.

License Agreement (.txt) User specifies license agreement in a text file.
The Radiant IP Packager inserts a default license agreement file if user
doesn't specify one.

See Also »“Packaging IP Using Radiant IP Packager” on page 103

Running Radiant IP Packager

Radiant IP Packager is a stand-alone tool. Radiant IP Packager can be run
from both Windows and Linux.

To run IP Packager:

In Windows, go to the Windows Start menu and choose Programs >
Lattice Radiant Software > Accessories > IP Packager.

In Linux: from the ./<Radiant Software Install Path>/bin/lin64 directory,
enter the following on a command line:

./ippackager

The IP Packager dialog box opens.

The IP Packager can also be run from the command line. Refer to “IP
Packager” on page 946.

See Also »“Packaging IP Using Radiant IP Packager” on page 103
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Generating an IPK File with IP Packager

IP Packager provides a user interface for IP author to select files and pack
them into an IPK file. The IP Packager engine encrypts RTL files if IEEE
P1735 V1 pragmas are specified in RTL source.

Generate an IPK file with IP Packager:
1. In the IP Packager dialog box, click Add.

2. In the Open dialog box, choose the file type that you wish to add from the
dropdown menu. File types include:

Metadata file (.xml)

RTL files (.v)

Constraint files (.Idc)

Plugin file (.py)

Document files (.htm, .html)
License Agreement (.txt)

To remove any unwanted file, highlight the file in the Input files box and
click Remove.

3. When all IP files are listed in the Input files box, in the Output Directory
box, browse to the location where you want the IPK file to be generated.
The default location is:

C:\Users\<user name>\RadiantIPLocal\<IP name>

4. Click Generate. The IPK file is generated in the default location.

See Also »“Packaging IP Using Radiant IP Packager” on page 103

Installing IP Created with IP Packager
into IP Catalog

You can download and add IP created with IP Packager into IP Catalog.

To download and add a User IP:
1. In the Radiant IP Catalog, click on the Install a User IP 2%, button.

2. In the Select user IP package file to install dialog box, browse to the
Radiant Software IP Package (.ipk) file, and click Open.

The Soft IP will be installed into a folder in the user’s personal directory.
For example: C:/Users/<username>/RadiantIPLocal/<IP_name>.

The Soft IP will be added into the IP Catalog.
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Designing with Soft IP, Modules, and PMI

Modules are functional bits of design that can be re-used whereve