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Disclaimers

Lattice makes no warranty, representation, or guarantee regarding the accuracy of information contained in this document or the suitability of its products
for any particular purpose. All information herein is provided AS IS, with all faults, and all associated risk is the responsibility entirely of the Buyer. The
information provided herein is for informational purposes only and may contain technical inaccuracies or omissions, and may be otherwise rendered
inaccurate for many reasons, and Lattice assumes no obligation to update or otherwise correct or revise this information. Products sold by Lattice have
been subject to limited testing and it is the Buyer's responsibility to independently determine the suitability of any products and to test and verify the
same. LATTICE PRODUCTS AND SERVICES ARE NOT DESIGNED, MANUFACTURED, OR TESTED FOR USE IN LIFE OR SAFETY CRITICAL SYSTEMS, HAZARDOUS
ENVIRONMENTS, OR ANY OTHER ENVIRONMENTS REQUIRING FAIL-SAFE PERFORMANCE, INCLUDING ANY APPLICATION IN WHICH THE FAILURE OF THE
PRODUCT OR SERVICE COULD LEAD TO DEATH, PERSONAL INJURY, SEVERE PROPERTY DAMAGE OR ENVIRONMENTAL HARM (COLLECTIVELY, "HIGH-RISK
USES"). FURTHER, BUYER MUST TAKE PRUDENT STEPS TO PROTECT AGAINST PRODUCT AND SERVICE FAILURES, INCLUDING PROVIDING APPROPRIATE
REDUDANCIES, FAIL-SAFE FEATURES, AND/OR SHUT-DOWN MECHANISMS. LATTICE EXPRESSLY DISCLAIMS ANY EXPRESS OR IMPLIED WARRANTY OF
FITNESS OF THE PRODUCTS OR SERVICES FOR HIGH-RISK USES. The information provided in this document is proprietary to Lattice Semiconductor, and
Lattice reserves the right to make any changes to the information in this document or to any products at any time without notice.

Inclusive Language

This document was created consistent with Lattice Semiconductor’s inclusive language policy. In some cases, the language in underlying tools and other
items may not yet have been updated. Please refer to Lattice’s inclusive language FAQ 6878 for a cross reference of terms. Note in some cases such as
register names and state names it has been necessary to continue to utilize older terminology for compatibility.
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A list of acronyms used in this document.
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Acronym Definition

CPLD Complex Programmable Logic Device
DDR Double Data Rate

DQS DDR Data Q Strobe

ECLK Edge clock

ECO Engineering Change Order

FPGA Field Programmable Gate Array
GUI Graphical User Interface

HDL Hardware Description Language
1/0 Input/Output

IP Intellectual Property

LDC Lattice Design Constraints

LSE Lattice Synthesis Engine

PACE Pinout and Area Constraints Editor
PAR Place and Route

PCB Printed Circuit Board

PLC Programmable Logic Controller
PLL Phase Locked Loop

RTL Register Transfer Level

SDC Synopsys Design Constraints

SPI Serial Peripheral Interface

SRAM Static Random Access Memory
TCE Timing Constraints Editor

TCL Tool Command Language

VHDL VHSIC Hardware Description Language
VHSIC Very High Speed Integrated Circuit
XCF XST Constraint File

XST Xilinx Synthesis Technology

www.latticesemi.com/legal



http://www.latticesemi.com/legal

= LATTICE

1. Introduction

The Lattice Semiconductor Field Programmable Gate Array (FPGA)/Complex Programmable Logic Device (CPLD) design flow
is similar in conception and implementation to the AMD FPGA design flow. At its core, a hardware description language
(HDL) code of the register transfer level (RTL) can be imported into one of Lattice’s design software and then configured to
one of Lattice’s FPGA.

This document guides FPGA designers familiar with the AMD ISE® Design Suite software, specifically version 14.7, to migrate
existing designs to the Lattice Radiant® software and highlights some of the differences and similarities between the design
flows of AMD ISE Design Suite and Lattice Radiant software.

This migration guide starts with an overview and comparison of the design software and a mapping of the tools and file
extensions between the two. The next section compares the design flows of the design software. The succeeding sections
provides a step-by-step walkthrough on the following:

e Project creation and management

e Design entry

e Implementation flow

e  Programming/Configuration

You can view Lattice Radiant software tutorial videos by following the links listed in Table 1.1.

Table 1.1. Lattice Radiant Software Tutorial Videos
Tutorial Video Links Descriptions

Introduction to Lattice Radiant Software An introductory video featuring key design experience features of Radiant software.
Lattice Radiant Software Tool Flow - Part 1

A training series showing procedure on full design flow and key features of Radiant

Lattice Radiant Software Tool Flow - Part 2
software.

Lattice Radiant Software Tool Flow - Part 3

An instructional video on how to set up a floating license on a server and how to setup
environment variables on a client machine to access the server license.

Setting Up a Floating License Tutorial
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2. Design Software Overview

A design software is required to develop and implement FPGA/CPLD designs for market usage. The design software must

have the following characteristics to reduce the design’s time-to-market:

e s full-featured which means it offers all necessary tools for design development.

e Has high performance which means it can perform powerful optimizations and analyses.

e Has intuitive user interface which provides the best user experience with a graphical user interface (GUI) that is both
modular and wizard driven.

The Radiant software has these characteristics, making it one of the best industry solutions for low-end to mid-range FPGA
designs. The Radiant software integrated tool environment provides a modern and comprehensive user interface to control
Lattice Semiconductor FPGA implementation process. The Radiant software supports newer Lattice FPGA device families
when compared to Lattice Diamond™ software.

The Radiant software uses an expanded project-based design flow and integrated tool views to create and analyze design
alternatives and what-if scenarios easily. The Implementations and Strategies concepts provide a convenient way for you to
try alternate design structures and manage multiple tool settings.

Key features of the Radiant software are as follows:

e Has system-level information, integrated HDL code checking, and consolidated reporting features.

e Includes a Timing Analysis View that saves time by allowing interactive changes to design constraints and viewing the
results without disturbing your design.

e Has an Engineering Change Order (ECO) Editor and Programmer tools that are tailored to make individual task easier.

e Has a cross-probing feature and a shared memory architecture to ensure fast performance and better memory
utilization.

e Is highly customizable and provides Tool Command Language (TCL) scripting capabilities from either its built-in console
or from an external shell.

2.1. Design Software Comparison
Most of the capabilities available in the AMD ISE Design Suite software are also available in the Radiant software.

However, the terminology of the individual tools, features, and file formats may differ from one software to the other.
Table 2.1 lists some of the tools, features, and file formats in AMD ISE Design Suite software and their corresponding names
in the Radiant software.

Table 2.1. Tools, Features, and File Extensions Mapping between AMD ISE Design Suite and Radiant Software

Comparison Items AMD ISE Design Suite software Lattice Radiant software
Optimization or Design Strategies Design Strategies
Implementation Settings
Design Entry HDL file HDL file
AMD Core Generator IP Catalog
Design Constraints Constraints Editor Device/Physical Constraint Editor
ISE Text Editor Timing Constraint Editor
PlanAhead™ tool for FPGA Source Editor

Pinout and Area Constraints Editor (PACE) for CPLD
Commercially available text editors

HDL source file using a text editor

XST Constraint File (XCF) using a text editor

Synthesis Tools Xilinx Synthesis Technology (XST) Lattice Synthesis Engine (LSE)
Synplify Pro Synplify Pro
Precision

Schematic Tools Schematic Viewer for RTL and Technology View Netlist Analyzer

Place and Route Xilinx Implementation Tool Radiant Place and Route
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Comparison ltems

AMD ISE Design Suite software

Lattice Radiant software

Simulation Isim Cadence® Xcelium™
Siemens ModelSim® Synopsys® VCS®
Siemens QuestaSim™ Siemens QuestaSim
Siemens ModelSim
Power Xpower Analyzer Power Calculator

On-Chip Debug Tool

ChipScope™ Pro Tool

Reveal Inserter
Reveal Analyzer

Project File Extension

Xise

.rdf

© 2024 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
All other brand or product names are trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.

FPGA-AN-02087-1.0



http://www.latticesemi.com/legal

Migrating Designs from AMD ISE Design Suite to Lattice Radiant Software :..LATT'CE
Application Note

3. FPGA Design Flow Overview

When creating designs for FPGA, Lattice and AMD software tools have similarities in terms of concepts, approach, and
functionality.

The Radiant software framework technology uses the typical FPGA design flow (shown in Figure 3.1) that adheres to a
sequence of steps which begins with setting up the design environment and ends with generating the programming files
that will be used to program the hardware.

If you are familiar with ISE Design Suite and would like to convert your existing ISE designs to Lattice Radiant software
environment, you can simply import your HDL files to Lattice Radiant software and begin implementing the project-based
methodology which is shown in Figure 3.2.

Design Entry

'

Synthesis

'

Mapping

'

Place and Route
(PAR)

'

Timing Analysis

|

Generate
Programming Files

Figure 3.1. Typical FPGA Design Flow Used by AMD ISE Design Suite and Lattice Radiant Software
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Debug
Cores

DESIGN ENTRY

IP Modules

HDL Files

Testbench
Files

Perform Functional

» > Simulation
y
SYNTHESIS DESIGN TTETpEs: St ey
Settings
MAP DESIGN Set'Locatlon
Assignments
PLACE AND ROUTE »| Analyze Power
(PAR) g Consumption
» View PAR Results W e
Timing Analysis
A 4
EXPORT FILES/
GENERATE BITSTEAM
5
.bit File Program the FPGA P On-chip Debugging

Figure 3.2. Lattice Radiant Software Detailed Design Flow

© 2024 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.

All other brand or product names are trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.

FPGA-AN-02087-1.0

10


http://www.latticesemi.com/legal

= LATTICE

4. Design Entry

HDL such as Verilog and VHSIC Hardware Description Language (VHDL) are fully supported in both Lattice Radiant software
and AMD ISE Design Suite software. This section describes various design HDL methodologies used in both the Radiant
software and the ISE Design Suite software, and highlights the similarities and differences.

4.1. Using HDL in Radiant Software

You can reuse your Verilog and VHDL source files when migrating designs from AMD ISE Design Suite to Lattice Radiant
software.

In ISE Design Suite software, new source files are added using the New Source wizard by clicking File > New or by
right-clicking anywhere on the hierarchy window and choosing New Source or Add Source to add existing sources.

In the Radiant software, you can do this by performing the following steps:
1. Clicking File > New or by right-clicking the Input Files folder on the File List tab.

2.  From the dropdown menu click on Add > New File. A New File dialog box as shown in Figure 4.1 opens and you can
choose the HDL file type to add to the design. You can also add an existing source by selecting Add > Existing File.

Add Existing File ? X
Look in: C:\Projects\Radiant..._examples\LIFCLTest ~ Q@ ) @ ﬁ/ﬁ @ E]
Ps -
!:] My Computer MName Size Ty
4 3
File name:
Files of type: | Input Files (*.vhd *.v *.sv *.h *.ipx *.sbx *.vm *.ipm ) - Cancel
Copy file to directory | :/Radiant/Radiant_examples,/LIFCL/LIFCL_example /source fimpl_1
-

Figure 4.1. New File Wizard in Radiant Software

Table 4.1 shows the list of files supported as input files to the Radiant software.

Table 4.1. Radiant Software Input File Types

File Types Descriptions

*.vhd, *.v, *.sv, *.h, *.ipx, *.vm Input files

* sdc Pre-synthesis constraints file
*.Idc Lattice LSE constraints file

* pdc Post-Synthesis constraints file
*.rva, *.rvl Debug files

* spf Script file

*.pcf Analysis file

* xcf Programming file

*x Other files
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4.2. Using Radiant Software Device-specific Primitives

If your design contains any ISE Design Suite software device-specific primitives, you may need to replace them with the
Radiant software device-specific primitives. Refer to Libraries Reference Guide in Radiant software Help section for a
complete list of primitives available for Radiant software devices.

4.3. Using an IP Core in Radiant Software

In the ISE Design Suite software, Core Generator is used to import an intellectual property (IP) core into a project. Whereas
in the Radiant software, IP Catalog is used to configure and import an IP core into a project.

In ISE Design Suite software, you can open the Core Generator under Tools > Core Generator. The Core Generator window
opens and you can select which IP core to customize and add to the design. Figure 4.2 shows the ISE Design Suite software
Core Generator flow.

In the Radiant software, an IP core can be accessed through the IP Catalog. The foundation IP is available under IP on Local
tab and soft IP is available under the IP on Server tab of the IP Catalog.
Figure 4.3 shows the Radiant software soft IP flow.

XCO | Core Generator »| V. .vhd > Simulate

A Y

.vho, .veo .ngc

Implementation (Map and

Instantiate in RTL Design PAR)

Figure 4.2. ISE Design Suite Software Core Generator Flow

IP Design Top Design

— 3
eRTL - Both IP and Top Designs
synthesize together

IEEE 1735 Encryption

A 4 A 4

Simulation [ Synthesis j

A

Map

Figure 4.3. Radiant Software Soft IP Flow
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Refer to the following steps to configure and import an IP core using the Radiant software IP Catalog:

1. Click the IP Catalog icon on the Radiant software toolbar as shown in Figure 4.4 to open the IP Catalog tab.

P Catalog
ﬁ:xpun:rgles

Figure 4.4. IP Catalog Icon on Radiant Software Toolbar

2. IP Information tab as shown in Figure 4.5 opens.

=l

o &

IP on Local 1P on Server

L Module/IP on Local

2 x 10} Start Page Reports @ 1P Information

T

~ PLL

~ Medule
~ [ ADC_Modules Description
ik ADC_Sequencer 200
- Architecture_Modules The Lattice Semiconductor PLL IP implements a Phase Locked Loop
ik ADC 140
 CRE 120 Devices Supported
& 12CFIF0 1.1.0
v ) LIFCL-40, LIFCL-33, LIFCL-17, LFD2NX40, LFD2NX-17, LFCPNX-100, LFM
& osc 140
T 0SC for CRE 140 References
= 1.80
i SEDC 120 * User Guide
v [ Arithmetic_Modules . .
B Adder 200 Revision History
i Adder_Subtractor 200
Wt Barrel_Shifter 140 1.8.0||Updated Fractional-N settings.
& Comparator 20.0 . ||1.7.0]| Updated parameter optimization algorithm
& Complex Muit 200 ‘Added UT24C and UT24CP support.
o Convert 140
FE Counter 200 Fixed mismatch Fractional-N parameter vs GUI display.
T FFT_Butterfly 140 1.6.0 . .
Removed GUI option PMU wait for lock.
ik LFSR 200
% Mult_Accumulate 200 Restrict loop filter resistance to 10.7KOhms max
3 Mult Add_Sub 200 1.5.0][Added LFMXO3 and Propel 2.1 Software support
F Mult_Add_Sub_Sum 200
B Mutiplier 200 1.4.0||Updated calculation script to generate minimum output freq of 10 MHz.
it Sin_Cos_Table 130 1.3.0||Updated metadata and plugin to suppert new IP Engine.
& Subtractor 200 1.2.1|| Added setting of parameter DIV_DEL
' DSP_Arithmetic Modules Added separate port for apb clock and reset.
* [ Memory_Modules
b Distributed_RAM Added parameter for reference clock monitor.
+ [ EBR_Compenents 1.2.0
&t FIFO 210
& FIFO_DC 210
» Large RAM
% Shift_Register 200
xR hs
O File List [l Source Template  1Z] 1P Catalog Td Console = output E® Message [F Find Results

Figure 4.5. Radiant IP Catalog GUI

The output file structure generated by IP Catalog and their descriptions are listed in Table 4.2.

Table 4.2. IP Catalog Output Files and their Descriptions

File Names

Descriptions

constraints IP constraints

misc IP instantiation template
rtl IP source RTL

testbench IP testbench files

e component.xml

IP definition .xml file

€ designaxml IP configuration .xml file
ip_name.cfg User IP configuration settings file
ip_name.ipx IP file that must be imported to the Radiant software
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Some of the common IP cores used in AMD Spartan 3E and Lattice CertusPro™-NX devices are listed in Table 4.3. For the
detailed descriptions of the IP cores, refer to the Radiant software Help section.

Table 4.3. Comparison of Common IP Cores Used between AMD Spartan 3E and Lattice Certus-Pro Devices

Purpose

Spartan 3E IP Cores

CertusPro-NX IP Cores

Clock Manager

Single DCM_SP

PLLIP

FIFO Operations

FIFO Generator

FIFO IP, FIFO_DCIP

Memory Blocks

RAM IP (SP, Dual Port, True Dual Port, and Dual
Port)

RAM_DP,
RAM_DP_TRUE,
RAM_DQ

Distributed Memory

Distributed Memory (ROM, Single Port, Dual Port,
and SR16 based memory)

Distributed_DPRAM,
Distributed_ROM,
Distributed_SPRAM

Shift Register

RAM-based Shift Register

RAM_Based_Shift_Register

Arithmetic Operations Adder Subtractor Adder,
Adder_Subtractor
Multiplier Multiplier,
Multiply_Accumulate
Trigonometric Operations | CORDIC Sin-Cos_Table

© 2024 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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5. Design Constraints

Design constraints are used to specify the performance requirements desired for the FPGA design. Constraints are
instructions applied to the design elements that guide the design toward desired results and performance goals. They are
critical for achieving timing closure or managing reusable IP. The most common constraints are those for timing and pin
assignments, but constraints are also available for placement, routing, and other functions.

The ISE Design Suite stores all the design constraints and attributes in one single file (.ucf) which includes all timing and
device constraints.

In the Radiant software, constraints can be defined in different constraint files (.Idc/.pdc/.sdc/.fdc). The constraints can also
be defined with HDL attributes for physical pin locking. The constraints defined depend on the synthesis tool used and their
entry points.

A *Idc or *.sdc constraint file is used at pre-synthesis and specifies the design goals. Synthesis, Map, and Place and Route
(PAR) stages work to meet these goals. Pre-synthesis constraint file support depends on the synthesis tool used. See the
following for more details:

e .ldc (for LSE)

e .sdc (for Synplify Pro and LSE)

e .fdc (for Synplify Pro)

A *.pdc constraint file can also be specified at post-synthesis which applies the constraints to Map and PAR stages. The
constraints flow combines these constraints based on their different entry points within the Radiant software design flow.
See Figure 5.1 for more details. The timing analysis tool reports whether the timing goals are met.

Pre-synthesis Timing Constraints Editor (TCE) or Create Synplify Pro Scope

Manually
A A A
lde .sdc fdc
A A
Lattice Synthesis Engine (LSE) |« Synplify Pro
A A

Synthesis Database (UDB) with propagated

constraints
Post-synthesis Timing |
Constraints Editor
A
Device Constraints
Editor P .pdc P Map
Physical Designer  — A
PAR

Figure 5.1. Lattice Radiant Constraints Flow
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The Radiant software offers various tools to help you constrain your design. The various tools offered are as follows:

e  Pre-synthesis Timing Constraint Editor (see Figure 5.2)
e  Post-Synthesis Timing Constraint Editor (see Figure 5.3)
e Device Constraints Editor
e  Physical Designer
e Source Editor
'n\ Start Page Reports '@- Pre-Synthesis Constraint Editor * (12
Dizable Object Clock Clock Mame Waveform (ns) Period (ns) Frequency (MHz)
Clock Generated Clock Clock Latency Clock Uncertainty Clock Group InputfOutput Delay Timing Exception Attribu 4 »
Figure 5.2. Pre-synthesis Constraint Editor
o @ ~ - i i -
0l Start Page Reports 2 Post-Synthesis Timing Constraint Editor 2
Disable Object Clock Clock Mame Waveform (ns) Period (ns) Frequency (MHz)
get_ports clock_in clock_in S0.000 20
Clock Generated Clock Clock Latency Clock Uncertainty Clock Group Input/Output Delay Timing Exception LoadC 4 ¥
Figure 5.3. Post-synthesis Timing Constraint Editor
5.1. Timing Constraints

Table 5.1 below shows commonly used timing constraints in ISE Design Suite software and their equivalent constraints in
the Radiant software. For a detailed description of each of these constraints, refer to the Radiant software Help section.

Table 5.1. ISE Design Suite Timing Constraint to Radiant Software Constraint Conversions

ISE Constraints

Constraint Functions

Radiant Equivalent Constraints

OFFSET IN To specify input delay set_input_delay

OFFSET OUT To specify output delay set_output_delay

KEEP To prevent a net from either being absorbed by a Can be controlled using the synthesis attribute
block or synthesized out /* synthesis syn_keep =1 */

MAXDELAY To specify the maximum delay in a net set_max_delay

MAXSKEW To specify the maximum skew in a net set_max_skew
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ISE Constraints Constraint Functions Radiant Equivalent Constraints
PERIOD To specify the timing relationship of a global clock create_clock

such as an fMAX requirement
TIG Timing Ignore or false path set_false_path
FROM/THRU/TO Multicycle path constraints constrained using FROM: | set_multicycle_path

and TO: in the ISE Design Suite software

SYSTEM JITTER To specify system jitter of the design set_clock_uncertainty

Here are some examples of timing constraint conversions:
e create_clock constraint:
e |ISE Design Suite software:
NET "clk" TNM _NET = clk_in;
TIMESPEC TS_clk_in = PERIOD "clk_in"™ 5 ns HIGH 50%;

e Radiant software:
create_clock -name clk_in -period 5 -waveform {@ 25} [get_ports clk]

e set_input_delay constraint for an input port:
e |SE Design Suite software:
NET in_a OFFSET = IN 2 BEFORE clk;

e Radiant software:
set_input_delay 4 -clock clk [get_ports in_a]

e set_input_delay constraint for ALLPORTS:
e |ISE Design Suite software:
OFFSET = IN 2 AFTER clka;

e Radiant software:
set_input_delay 2 -clock clka [get_ports IN]

e set_output_delay constraint for an output port:
e [SE Design Suite software:
NET outl OFFSET = OUT 8 AFTER clk2;

e Radiant software:
set_output_delay 8 -clock clk2 [get_ports outl]

Note: In the ISE Design Suite software, OFFSET = OUT performs only maximum delay analysis. In the Radiant
software, set_output_delay constraint can be used with MAX and/or MIN options to perform max and min delay
analysis.

e set_false_path onstraint:
e |ISE Design Suite software:

NET reset TIG;

e Radiant software:
set_false_path -from [get_ports reset]
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e set_max_skew constraint:
e |ISE Design Suite software:
NET NetB MAXSKEW = 5ns;

e Radiant software:
set_max_skew [get_nets NetB] 5

e set_multicycle_path constraint:
e |ISE Design Suite software:
TIMESPEC TS_01 = FROM "R_REG1_GROUP" TO "R_REG3_GROUP" TS_clk*3;

e Radiant software:
set_multicycle path -from [get_cells REG1_GROUP] -to [get_cells R_REG3_GROUP] 3

5.2. Physical Constraints

Table 5.2 shows commonly used physical constraints in ISE Design Suite software and their equivalent constraints in Radiant

software.

= LATTICE

Table 5.2. ISE Design Suite Physical Constraint to Radiant Software Constraint Conversions

ISE Constraints

Constraint Function

Radiant Equivalent Constraints

LOC The Location (LOC) constraint Idc_set_location
10B To specify whether a register should be placed Can be controlled using HDL attribute
within the 10B of the device /* synthesis syn_useioff = 1|0 */
IOSTANDARD To specify the input/output (1/0) standard for an I/O | This option is part of the Idc_set_port constraint.
pin. You can also use synthesis attributes to specify the
1/0 Type.
Example: /*synthesis I0_TYPE = “type_name]*/
DRIVE To control the output pin current value This option is part of the Idc_set_port constraint.
You can also use synthesis attributes to specify the
DRIVE.
Example: /*synthesis DRIVE= “[drive_strength]”*/
VREF To configure listed pins as VREF supply pins that is Idc_create_vref
used with other I/0 pins
PROHIBIT To prohibit a placement on a site Idc_prohibit
FAST To turn on Fast Slew Rate Control This option is part of the Idc_set_port constraint.

You can also use synthesis attributes to specify the
SLEWRATE parameters.
Example: /*synthesis SLEWRATE= “FAST”*/

You can create and modify physical constraints in the .pdc file using the Device Constraints Editor tool or modify the .pdc
file directly using a source editor.
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6. Synthesis

The AMD ISE Design Suite software has the XST (Xilinx Synthesis Tool) to perform synthesis on designs with user logic and

AMD [P cores. The software also supports Synplify Pro for synthesis.
The Lattice Radiant software has a proprietary synthesis tool Lattice Synthesis Engine (LSE) and supports a third-party

synthesis tool Synplify Pro OEM. Both synthesis tools support synthesis of user logic and Lattice IP cores.
Table 6.1 shows the Synthesis tools supported by both the ISE Design Suite and the Radiant software.

Table 6.1. Comparison between ISE Design Suite and Radiant Synthesis Tools

ISE Design Suite Software

Lattice Radiant Software

Xilinx Synthesis Tool (XST)

Lattice Synthesis Engine (LSE)

Synplify Pro

Synplify Pro

You can select available synthesis tools in the ISE Design Suite software by going to Project > Design Properties.

In the Radiant software, you can do this by right-clicking the current implementation and choosing Select Synthesis Tool
from the dropdown menu as shown in Figure 6.1.

[Cr——

~ [ 1SE_Migratien
I LFCPNX-100-9A5G256C
- Strategies
| Area

] Timing

:J Strategyl

Add

- Open Containing Folder

Clone Implementation...

Select Synthesis Tool...
Set Top-Level Unit...

Properties

%

E

Project Properties
= [Z1] 1SE_Migration
+ 2 impl1
i Area

2=| Timing
¢4 Strategyl

In the ISE Design Suite software, synthesis is performed by double-clicking on Synthesize-XST process under Processes.

In the Radiant software, synthesis is performed by clicking on the Synthesize Design play icon on the Process toolbar as

n Place & Route Design n

shown in Figure 6.2.

.‘ ‘n‘ Synthesize Design

a LFCPNX-100-9A5G236C

source/impl_1/top.v

Mame: impl_1

Category:  Implementation

Location: = C:/Projects/Radiant/ISE_Migration/ISE_Migrationfimpl_1

Name

Top-Level Unit

Value

Synthesis Tool Lattice LSE
Synplify Pra

Automaticly Compile Order [ attice [SE

WHDL Library Name work
Verilog Standard Werilog 2001
Presenvation Level

Verilog Include Search Path

HDL Parameters

Verilog Directives

Key Data File

K

Cancel

Figure 6.1. Choosing Synthesis Tool in Radiant Software

n Map Design

Figure 6.2. Process Toolbar in Radiant Software

Export Files
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7. Schematic Viewer

A generated netlist can be viewed through one or more schematic views and a browser that shows lists of modules,
instances, ports, and nets.

In the ISE Design Suite software, this can be performed by going to Tools > Schematic Viewer.

In the Radiant software, this can be performed using Netlist Analyzer of LSE or HDL Analyst of Synplify Pro.

Table 7.1 compares the Schematic Viewer between the ISE Design Suite and the Radiant software.

Table 7.1. Comparison between ISE Design Suite and Radiant Software Schematic Viewer

AMD ISE Design Suite Software Lattice Radiant Software

RTL Viewer and Technology Map Viewer Netlist Analyzer and HDL Analyst

7.1. Netlist Analyzer

To open Netlist Analyzer, click on the Netlist Analyzer icon on the Radiant software toolbar as shown in Figure 7.1.

SRR CeNEEURB s GOEMEESBSWM

Ty —
) - Metlist Analyzer
Export Files b

Figure 7.1. Netlist Analyzer Icon on Radiant Software Toolbar

For detailed information, refer to the Netlist Analyzer section in the Lattice Radiant User Guide from the Radiant software
Help menu.

7.2. HDL Analyst

To open RTL View or Technology View in Synplify Pro, open Synplify Pro from the Lattice Radiant software toolbar as shown

in Figure 7.2. Then, choose RTL View or Technology View option. The difference between the two views are as follows:

e RTL View: Provides a high-level and technology-independent graphic representation of your design after compilation by
using technology-independent components like variable-width adders, registers, large multiplexers, and state
machines.

e Technology View: Provides a low-level and technology-specific view of your design after mapping by using components
such as look-up tables, cascade and carry chains, multiplexers, and flip-flops.

T ©CEHEBEERRBRSQORESBISIM

Figure 7.2. Synplify Pro Icon on Radiant Software Tool bar
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8. Designh Mapping
Design mapping converts the logical design into a network of physical components or configurable logic blocks.

In the ISE Design Suite software, this process is combined with the Implementation process. Double-click the Map process
to run Map. You can click on Implement Design to automatically run Translate, Map, and Place and Route in a sequence.

In the Radiant software, the Map design flow can be optimized through the design strategy settings. To map a design, click
the Map Design play icon as shown in Figure 8.1.

> thesize Desig | > ‘ Map Design n Place & Route Design u Export Files

Figure 8.1. Map Design Icon on Radiant Software Process Bar
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9. Place and Route

After a design has undergone the necessary translation to bring it into the physical design format during mapping, it is ready
for placement and routing. Placement is the process of assigning the device-specific components produced by the mapping
process to specific locations on the device floorplan.

After placement is complete, the route phase establishes physical connections to join components in an electrical network.
The Place and Route process takes a mapped physical design and places and routes the design. Placement and routing of a
design can be cost-based or timing driven.

Placement and routing options can influence the performance and utilization of the design implementation and ease
incremental design changes. Some options affect the way the results are reported. Experimenting with Place and Route
settings in the Strategies dialog box can help to improve the placement and routing results. Figure 9.1 shows an example of
Place and Route settings.

Strategies - Strategy1 e
I~ |:| ISE_Migration sescrptons
LFCPMNX-100-3A5G256C Process Al - | Default
- Strategies - [ Synthesize Design Name Type Value
o n Synplify Pro Command Line Options Text
rea LSE
Disable Aute Hold Timing Correction T/F
i - Post-Synthesi
B Tlml”g ostmayninests Disable Timing Driven TF
Post-Synthesis Timing Analysis Multi-Tasking Node Li il
. ulti-Taskin lode List ile
£ | Strateg:ﬂ - Map Design 4
Men Ti Anal Mumber of Host Machine Cores MNum 1
= . ap Timing Analysis
* 2 impl_1 (Synplify Pro i
p pl_1 (Synplify Pro) N T — Pack Logic Block Utility [blank or 0 to 100] Num
= ||"|pLIt Files Place & Route Timing Analysis Path-based Placement List On
. . Placement Iteration Start Point MNum 1
. 10 Timing Analysis
Cat SOl rCE‘fII'I'IPI_"!tOP.V Timing Simulation Placement lterations [0-100] Num 1
- - . Placement Save Best Run [1-100] Mum 1
Bitstream
= Pre-Synthesis Constraint Files
Y Prioritize Hold Correction Over Setup Peformance  T/F
S}rnphf}r Pro Run Placement Only TF
R R . Set Speed Grade for Hold Optimization List m
Post- S)"rlthESlS Constraint Files Set Speed Grade for Setup Optimization List Default
DEbLIg Files Stop Once Timing is Met TF
Script Files
Analysis Files
Prograrmming Files o Cancel Helo

Figure 9.1. Radiant Strategy Settings for Place and Route Design

In most cases, your design requires timing-driven placement and routing, where the timing criteria specified influences the
implementation of the design. In the Radiant software, the static timing analysis results show how constrained nets meet or
do not meet your timing closure. The Place and Route timing analysis, as shown in Figure 9.2, is turned on by the default
process.

The Place and Route timing and 1/0 Timing analysis reports can be accessed from the Analysis Reports folder of the Reports
window. These reports help to ensure that the 1/0 plan meets the |/O standards and power integrity requirements of the
printed circuit board (PCB) design.
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After Place and Route or Implementation stage, the AMD ISE Design Suite software has the FPGA Editor to allow editing of
your design at post-implementation.

In the Radiant software environment, the equivalent tool is the Physical Designer tool, shown in Figure 9.3. This tool has a
combined GUI of both the Placement Mode and Routing Mode. This tool provides one central location for you to do all the

= LATTICE

Synthesize Design
Synplify Pro
Post-Synthesis Timing An...
Post-Synthesis Simulation...
Map Design
Map Timing Analysis

Place & Route Design
Place & Route Timing Analysis
/0 TimIng Anarysis r(
Export Files
Bitstream File
IBIS Model

Gate-Level Simulation File

Figure 9.2. Place and Route Timing Analysis in Radiant Software

floor-planning and to view the physical layout of your design. The three modes available for this tool are as follows:

Placement Mode

This mode provides a large-component layout of your design. In this mode, all connections are displayed as fly-lines.
The Placement Mode is for GROUPS and REGIONs assignment. The Placement Mode allows you to create REGIONs and
bounding boxes for GROUPS and specify the types of components and connections to be displayed. As you move your
mouse pointer slowly over the floorplan layout, details are displayed in the tool tips. The number of resources for each

GROUP and REGION, the number of utilized slices for each programmable logic controller (PLC) component, and the
name and location of each component, port, net, and site are some examples of details displayed in the tool tips.

I/O Mode

This mode is for 1/0O planning and I/O assignment such as Double Data Rate (DDR) interface, DDR Data Q Strobe (DQS)
and clock assignments. As you move your mouse pointer slowly over the I/O Abstract layout, the number of resources
for each item such as Edge Clock (ECLK), DDR, Phase Locked Loop (PLL), and I/O Banks utilization are displayed in the

tool tips.
Routing Mode

This mode provides a read-only detailed layout of your design that includes switch boxes and physical wire

connections. In this mode, routed connections are displayed as Manhattan-style lines, and unrouted connections are
displayed as fly-lines. As you move your mouse slowly over the layout, the name and location of each REGION, group,

component, port, net, and site are displayed in the tool tips.
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Figure 9.3. Physical Designer Tool in Radiant Software
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10. Cross Probing

Cross-probing is a feature that allows the software to seamlessly have bi-directional communication between different
tools within the software itself. You can select a design element from one tool and locate them in another tool. Both ISE
Design Suite and Radiant software have cross-probing ability.

In the Radiant Software, aside from using tools to cross probe, you can also click a hyperlink icon in the report to cross

probe to the corresponding tool. Some examples of cross probing from hyperlink icons are the following:

e  From the Post-synthesis timing report and Map timing report, you can cross probe to the Netlist Analyzer tool.

e Inthe PAR timing report, you can cross probe to Netlist Analyzer and Physical Designer (Placement Mode and Routing
Mode) tools.

To cross probe an element from one view to another, follow below steps:
1. Right-click an element in any view.

2. Choose Show in and choose the desired view from the pop-up menu.
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11. Programming Files

After you have created and verified your design, you can use the final output data file to download or upload a bitstream to
or from an FPGA device using the Radiant Programmer.

The bitstream file contains all configuration information from the physical design that define the internal logic and
interconnections of the FPGA, as well as device-specific information from other files associated with the target device.

Table 11.1 lists all the final output data file formats and their descriptions.

Table 11.1. Final Output Data File Formats and their Descriptions

File Formats Descriptions

Data File A data file can be a hex, or bitstream file. Each of these files is based upon the IEEE
programming standard.

Bitstream Data files used for configuring volatile memory (SRAM) of our FPGAs.

Hex Hexadecimal PROM data files used to program into external non-volatile memory, such as
parallel or Serial Peripheral Interface (SPI) Flash devices.

For more information, refer to the Programming Files and Programmer sections in the Lattice Radiant Programming Tools
User Guide from the Radiant software Help menu.
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12. Reports

In the ISE Design Suite software, the reports created during synthesis or implementation can be accessed under Design

Summary.

In the Radiant software, you can click on the Reports tab, which is open by default on the Radiant software workspace.

Alternately, you can go to View > Reports.

Each step on the design flow has its own set of reports from resource usage to timing analysis provided that you have
enabled the timing analysis on the process toolbar. The examples of Radiant software reports are as shown in Figure 12.1

and Figure 12.2.

£} startpage | Reports
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Figure 12.1. Project Summary and Synthesis Reports in Radiant Software
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Figure 12.2. Map and PAR Reports in Radiant Software

For more information, refer to the Reports section in the Lattice Radiant User Guide from the Radiant software Help menu.
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Technical Support Assistance

Submit a technical support case through www.latticesemi.com/techsupport.

For frequently asked questions, refer to the Lattice Answer Database at
www.latticesemi.com/en/Support/AnswerDatabase.
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