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Glossary
Aglossaryof terms used in this document.

Terms Definition

ASCII American Standard Code for Information Interchange

BSP Board Sgpport Package, thg layer of software containing hardeaeeific drivers antibrariesto function
in a particular hardware environment

DUT Design Under Test

CDT C/C++ Development Tools.

CPU Central Processing Unit.

GUI Graphical Uselnterface.

FPGA Field Programmabl&ateArray.

HDL Hardware description language

IBIS Input Output Buffer Information System

IDE Integrated Development Environment

IP Intellectual Property.

JEDEC Joint Electron Device Engineering Council

OCD OnChipDebugging

OEM Original Equipment Manufacturer

OpenOCD Open ORChip Debugger.

Perspective A group of views and editors in the Workbench window.
A tool canprogramLattice FPGARAM and external SPI Flé#stough variousnterfaces such as JTAG, SH

Programmer and’C.

RISO/ Reduced Inst_ruction_Set ComputeérAfree and open instruc_tion set architecture (ISA) enabling a new &
of processor innovation through open standard collaboration.

RIS&/ MC Lattice RIS®@ for MicroController Soft IP

RIS&/ SM Lattice RIS®@ for StateMachine Soft IP.

RISS/ RX Lattice RIS® for RTOS Soft IP.

SDK Software Development KiAset of software development tools that allows the creation of applications
software packagen the Lattice embeddeglatform.

SoC Systermon-Chip. An integrated circuit that integrates all components of a computer or other electronic
systems

SRAM Static Random Access Memory

UART Universal Asynchronous Receiver/Transmitter

ul User Interface.

UFM User Flash Memory

VHDL VeryHighSpeed Integrated Circuit Hardware Description Language

Workspace The 'directory wh_ere stores your waqrit isused as the default content area for your projects as well as f
holding any required metadata.

Workbench The desktop development environmeirt Eclipse IDE platform
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1. Introduction

Lattice Propet isacomplete set of graphical armbmmandline tools to create, analyze, compile, and debug both
FPGAbased hardwee and software processor systems.

1.1. Purpose

Embedded system solutisiplayan important rolein FPGA system desigallowingyouto develop softwardor a
processolin anFPGA device. It providése flexibility foryouto control various peripherals from a system bus.
To develop an embedded system anFPGAyou need to design theystemon-Chip (SoCyvith anembedded
processor and develop system software on the procedsatticePropelhelpsyou developyour system witha RIS©&/
processor peripheral IPand a sebf tools.

The purpose of this document is to introduce LattRr@pelSDK toohnd flowto helpyou quicklyget startedto build a
small demo system. You céind recommended flowsf using LatticdPropelSDKin this document as well.

1.2. Audience

The intended audience for this document includes embedded system desigmeiembedded softwardevelopes
usingLatticeFPGA deviceThe complete list of supported devices can be foumdattice Propel Release Not8he
technical guidelines assume readers have expertise in the embedded system area and FPGA technologies.
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2. LatticePropelDevelopment Suite

LatticePropeldevelopment site includes:

1 an integrated development environment (ID&hich is the framework dPropel
1 Lattice Propel Buildewhich is for SoC design;

1 Lattice Propel SDKhich is for system software development.

2.1. Eclipse IDE

Eclipse IDE providéhe Propeldevelopment site a platform to managehe SoC project anthe Embedded (C++
Project inthe same workspace.

TheSoC project, whicbxtend§from the PropelBuilder project, provides easy interactiaith other Lattice design
tools, such as Lattice Diamdi within Propel

TheEmbedded {£++Project provides platform for developingor debugging application code within Eclipse.ITie
projectcanbe creatad directly fromthe SoC project witla pre-setBoard Support PackagBSPand applicationdy
usingPropeldevelopment site.

2.2. LatticePropelBuilder

LatticePropelBuilder allows/outo assemble the larger functional blockstbé design hierarchyPropelBuilder
enables you tanstantiatemodules and IP frorthe IP Catalog in a schematic vieamd caneasily connect the modules.
Propel Buildealsohelpsyou customize address spacedthin modules such as processorln Propeldevelopment
suite, PropelBuilder is used to createraicroprocessointegratedplatform for both hardware and software
development.

Refer toLattice Propel @23.1 Builder User Guide (FP&A502185 for more detaied information.

2.3. LatticePropelSDK

LatticePropelSDK idased orkEclipse Embedded C/C++ Development T@EIXT) It dlowsyouto create, buildand
debugsoftware applicatiorprojectsthat drivethe plaform within the Eclipse framework.

The main features are:
1 Create, build, debug ormanage embedded applicatiofsr Lattice RIS®& CPU/So6lution.
1 Provide extra build steps to genéegthe binaryand memory files required for deployment

91 Buildusing the latest industry standard open source components and tools for\Rili@@ware development and
debugging

1 SupportPicolibcfor RIS€/, and providelightweight standard library implementation
1 Providefully-configurable toolchain definitions

winnetatticesemi.com/legal
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3. Lattice PropelTool Flows

ThePropeltool flows including SoC project design flodC&E+project design flow, system simulation flpand
programming and O«€hipDebugging (OCRiebugginglow, are discussed in detail in the following sections

3.1. Propel Environnent

3.1.1. Running Lattice Propel

After installing Lattice Propel, you claunchPropel fromthe desktop shortcuiconor from the WindowsStartmenu.
When Propel isnvoked a dialog Figure3.1) pops up. ¥u can browse teselect whereo locatethe workspae. For
normal needs, justlick Launchto pick the default location andontinue running Propel.

g Lattice Propel Launcher d

Select a directory as workspace

Lattice Propel uses the workspace directory to store its preferences and development artifacts.

Workspace: | w Browse...

(] Use this as the default and do not ask again

» Recent Workspaces

Figure3.1. Select Workspace Dialog

After the workspace location is chosen, a singtekbench window is displayagsingdefault Propel SDIgerspective
The defaultPropel SDIgerspective containthe followingfive functionalareas(Figure3.2).

1. aSydzl ¥IRA2 0 NIp

2. t N22SOi 9VRULB2ZNBRESALBB2SOG4a Ay (GKS 2Nl aLl OSo

3. ORAU2WINDPPERSA OF LI oAfAGe 2F SRAGAY3I &a2dz2NOS TAfSao

4, hdzlit A WA A0Sl & |y 2dzifAyS 2F | FAES OGKFG Aa OdzZNNByidf e
5. [ 23 | NBIi KOS w@kpSoat SY OAS63 ¢l a1a OASHIYREAYAFES OASHD
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Q workspace - Lattice Propel

- O X

File Edit 5Scurce Refactor MNavigate Search Project Run  LatticeTools Window Help

N HEI S K- @S- -G % -0-QUdEF- i HE 1 0LORIRIH-F- GG

Q iE|E
= O

I
There is no active editor that
provides an outline.

There are no projects in your workspace.
To add a project:

Create a new Lattice 5oC Design
Project
Q Create a new Lattice C/C++ Project
rﬁ Create a project...
Ex3 lmport projects...

2

# Problems || Tasks | & Console 2 [T Properties | & Terminal = =

o consoles to display at this time.

Figure3.2. Propel Workbench Window

3.1.2. Importing GeneralProjects

In Propel SDKpy can use the impoitig projectwizard to import existingprojectsinto workspacesxcept for Lattice
SoC design created by Lattice R¥bBuilder

Note: You can only import projects which are created or managed by Propebgbioosingseneral > Existing Project
into Workspacein Propel SDK.

1. Ly [ F 006 {OBK®AREGES LI2INTI X
TheSelectwizard opensKigure3.3).

© 2023 attice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are asiatetatticesemi.com/legal
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$ Import O *

Select

Create new projects from an archive file or directory. Iﬁ

Select an import wizard:

| type filter text |

w (= General ~
‘E Archive File
=% Existing Projects into Workspace
[} File System
[} Preferences
[} Projects from Folder or Archive
» = CfC++ W

@ < Back Einih T

Figure3.3. Import Projects Wizard General

A A —n A - A N

2. { SIBHNHTIEMR aGAY T t NRI2@ORRH T 2 22N 4L
The Import wizard switasto Import Projectswizard Eigure3.4).
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Q Import O W
Import Projects —
Select a directory to search for existing Eclipse projects. f ‘,
(®) Select root directory: | D:\J V| Browse...
() Select archive file: Browse...
Projects:
test (D:\test) Select All
Deselect All
Refresh
Options

[]5earch for nested projects

Copy projects into workspace

[]Close newly imported projects upon completion
[ Hide projects that already exist in the workspace

Working sets
[] Add project to working sets MNew...

Select...

':?:' < Back Mext » Cancel

Figure3.4. Import Existing Projects Wizard

R G -

3. /| K22aS{ SA8G@ENNP2RISRI QB OITRIBDOARS F AL P BERTR Yt 20 GS (KS
RANBDHRNEES O2yid AyAy3d GKS LINR2SOi
4. { StBOF LINR 2SO0 ¢ 2 MIRLINBRNTIGIKESS ENBEIra

5. .S &dzNBi K82 LEBK SN 2 S Ol 82 LAlyaR2y (ek2 NI| RUINIENS S2ONIRaT ARy2F fy 2 G 3 S dzLd
6. / £t COYRA Ka (& YIR WiIK SLINE 0S4 a

3.1.3. Importing Lattice So@esignProjects

In Propel SDKpy can use the Import Wizard to impdrattice SoC design projedtéo workspaceExistingSoC design
projects created byither Propel SDK d&tropel Builder caalsobe importedinto Workspaceby choosing attice
Propel > Lattice SoC Design Projects

1. From Lattice PropeDK chooseFile>L Y LJ2.NJi X
TheSelectwizard opensKigure3.5).

© 2023.attice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are aswatetatiicesemi.com/legal
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2 Import O X

Select

Import Lattice SoC Design projects into the workspace. Iﬁ

Select an import wizard:

| type filter text |

= General ~
= C/C++
= Git
= Install
~ (= Lattice Propel
o Lattice SoC Design Projects into Worksapce
= Oomph
= Run/Debug v

® < Back Finish Cancel

Figure3.5. Import Projects Wizard; Lattice Propel

2. SelectLattice Propel Lattice SoC Design Projects into Worksp. Qick Next.
TheSelectwizard switclesto Import Lattice SoC Design Projeatizard pageKigure3.6).

7% Import O d

Import Lattice SoC Design Projects
Select a directory to search for existing Eclipse projects.

Select root directory | D ~ Browse...
Projects:
SoC_dema (D:N\SoC_demo) Select All
Deselect All
Refresh

® < Back MNext = Cancel

Figure3.6. Import Latice SoC Design Projects Wizard

3. Locate the directory containing the projedyy clicking theBrowsebutton.
4. InProjectsarea,select the SoC design project or projects y@antto import.
5. ClickFinishto start theimporting process.

© 2023 attice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disckxienas listed atww.latticesemi.com/legal
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FPGAUG021861.0 13


http://www.latticesemi.com/legal

Lattice Propel 2023.1 SDK ....LATTICE

User Guide

3.2. SoC Project Design Flow

A new SoC design project includinBrapel Buildedesign can be started frothe LatticePropelsets.Follow the steps
below to create a new SoC design project.

3.2.1. Creating a SoC Desigmoject
To start aLatticeSoC Design Projeitom Propei

1. Ly [FG6AMPGBIESH W[ I06GA0S {2/058aA3y t NresSO
¢ KISNB{ 86N &3 O fi NRC 2 Hafeya

o
B

Create 5oC Project —

Create 5oC project of selected template

| Project name: | ExampleSoC

| Use default location
| Ch\lscc\propel2023. T\workspace\Example5oC Browse...
default

Template selection

Processor |RISC-V MC ~ | Family: MachX 03D ~
Device: LCMXO3D-9400HC  ~ | Performance: | 3 ~
Package: |CABGA236 ~ | Condition: Commercial ~

Board: MachX 03D Breakout ~

Template Design

Empty Project Helle World Project. Components included:
a) Processor - RISC-V MC w/ PIC/TIMER
b) GPIO

c) ASRAM - Asynchronous SRAM

d) UART - Serial port

Figure3.7. Create SoC Project Wizard

2. 9y GSNI I LINR2SOd ylYSo
Note: Do notincludeperiods, colons, or spacésthe project name
3. 0hLIiA2ylt0o ¢2 OKIYIAGE FENE REF O b LHEYREOWE F2AH02 G KSNI £ 20 (A2

/| K22aS + FAtS &adeaidSvyo
4, { St RGEB AUXNB R T2 NYR IRBAYFTIH LIG ST A SrozdieNE I 4 QF St RAy3I »eadSYy TN
5. / f COYM & K

TheSoQdesignprojectis created in workbencghandits design is opened and displayedRropel Builder
(Figure3.10).

© 2023.attice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are aswatetatiicesemi.com/legal
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3.2.2. Opena SoMesign inPropel Builder

Within a SoC project, there is a Propel builder design.

To openPropel Buildefor a SoC project:

1. Ly tiNeS2SOGoREE 2NENSOG | {2/ LINR2SOilo®

A

2. hi9y (KS {Rgy IINZ2R SIOGS e Y 2voMB/L3S f

1 /K232380AGSvRREBBAAFTY t NP LISIA JapEws RS NJ

LatticeTools | Window  Help

Open Design in Propel Builder
— S

#  Generate and Open Diamond Project
Generate and Open Radiant Project
Lattice Sentry Toels for MachX03D >
Lattice Sentry Tools for Mach-NX >

Figure3.8. LatticeToolsMenu

1 /EAOY NEKBt A Oaye RSHUKS G220 NI
1 WABKB RS2/ LRNRERRBREPRSOlY %ém&ﬁ%wéﬁ%ﬂwzu_gét FNENT REKISI LI2 L
Y S yaizA 3 aiigs

Restore from Local History...

Open Design In > l & Propel Builder
Team » = Diamond
Compare With > Radiant

Figure3.9. Project Explorer Popup Menu

3. ¢K{S2/ 5SaArdy A& 2 LISNIBIRS il . REEENBI NI 8 SR Ay

3% Propel Builder [Ci/lscc/propel/2023 orkspace/ExampleSoC/ExampleSoC/ExampleSoC.sbx] Device: LCMXO3D-9400HC-5BG256C Board: MachXO3D Breakout — ] x
|
File Edit WView Design Tools Window Help

sEA D¢ T s BE S
| Design View jm]
¥ LCMX03D-94D0HC-5BG256C

~ 1} ExampleSoC
v {F Instances
=
b MNets
|~ Coemponents
| [4H cpu0:2.3.0
[F| gpio0:1.6.0
[1H sysmem0:1.1.2
[4H uart0:1.3.0
[F| ahblo:1.3.0
[7H ahbl2apb0:1.1.0
=1 ) e i T
Properties L =

S Hel e QQQQ

Schematic Address % Start Page

Name: | ExampleSoc

| Type: Instance
Path: ExampleSoC
VLNY: Isttice:systembuilder:ExampleSoC: 1.0
| File:  C:Vscc\propel\2023. Thworkspace \Example!

4 »

1P Catalog Design View 7 D
Tel Consele o]
% sbp_design generate =
INFO <2359189> - Start: sbp design generate.
INFO <2359190> - Finished: sbp design generate.
% sbp_design pge sge -—i {C:\lscc\propel\2023.l1\workspace\ExampleSoC\ExampleSoC/ExampleSoC.sbx} -o {C:/lscc/propel/2023.1/
workspace/ExampleSoC/ExampleSoC/. ./} -nc
Warning[SoCDesign]: cpul_inst TIMER IRQ MO remains unconnected

Figure3.10. Propel Builderwindow

© 2023 attice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disckxienas listed atww.latticesemi.com/legal
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OhLIA2YIMKEES a2 BNF RIFE || adzRERENBR® a2ald RHFdzi G@BESHRELI{ 12T Sa A
RSaa 3y

Note: You can onlycreatea SoC designsingEmptyProjecttemplateinsidethe Propel BuilderReferto

Lattice Propel Builder@23.1 User Guide (FPGAG02185 for more details on how to create $0C desigasing
EmptyProjecttemplate

3.2.3. Open Design ihattice FPGA Design Software

Within a SoC projecy,ou cancreate al attice FPGA desigmoject includinga Propel Buildedesign andthen openthe
FPGA desigprojectin appropriatesoftware There are two FPGA Design Software availdlliticeDiamondand

Lattice Radiant. Dependng on thedevice familyused in the SoC projeabnly one othe FPGA Design software can be
selected fromthe UserInterface(Ul), the otheris grayedout. If the MachXO3D or LFMN$é¢vice family is usedhe
Lattice Diamond related menu items are active from Propel tHelEIFCL or LFD2NXvice family is usedhe Lattice
Radiant related menu items are active from Propel UL.

To openFPGA Design Softwdiar a SoC projedtom Propel

1.

2.

3.

O & N2YISE 2 OF A 2

OhLIA2yrd A @SGCt D! RSaAdy az2Fdol RB REWA& a4 @
tFGA2Yy i 2200 SINERNASG Sdz3 «

[FGGAOS CctD! RSaAdly az2fFasl NB Ayadlf
Al R3EAd 2aa ©

ChooseWindow > Preferences ThePreferences dialog openBigure3.11).
SelectPropel Settingrom the left pane Cick theBrowsebutton to pick up the installation location of Diamond or
Radiant. Orleave theRadiant Locatiorand Diamond Locatiorfieldsblank, as defaultPropelcanfind the location
automatically.

| ==

type filter text | Propel Setting - - &

General ~

C/C++ Radiant Location
Context |

Help | Browse...

Install/Update

LiClipse Diamond Location
MCU |

Oomph

| Browse...

Propel Setting
Remote Development Templates Install Path
Run/Debug

| 5 SvEditor
SWTChart Extensions
Terminal

| C:/Users/Lattice/PropelTemplatelLocal

Validation > Restore Defaults Apply

'/?:' |\_‘_ 1] ":@' 'i@' Apply and Close Cancel
Figure3.11. Propel Preference®ialog

Ly tieS2SOGOR EAR ¥NBKSE DNERBLIKAONE AYDEENIAISY BONFH OF 26 LINR 2SO
hlLISy GKS {2yBLINRPRS T2 tAfy26Ay 3 4L eay

1 /K23480A0CMeSiSINYBRSSTA | Y ENGRETS iNE [ O K 8 2 © . ey SNVER S
hLISw I RANF 86 O

T /1t A0B Al KRG PEY2 BIKBF RMIGLFNEIKRKS (2206l NI
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P A

)\) 1% - A
T wADKR Ol I { 2i KiSNRPeSO0 b 10 FE R BRSNS l\ﬁléﬁfi‘&z’am- Y@ ER O KRL2SYS

5SaABy wlyRAFNRIY

u

REA QR IK

8y dzo

4, ¢ KBA L YRWIRRWNB/ &N a ISy SMNIOG SR R/ Rdzy TR SRENS A I aliNSD
# Lattice Diamond - Start Page - O *
B-B-Hd B gmm:e R |
YESRELESCEEGREOEISVNE Y
File List 8 X [ Start Page [5) 5 x
v [[f HelloWarldSaC A
. a I;tc’::c‘)::} HC-3BG236C Project: Release Notes FPGA Design Guide @
) Argea % Open... Lattice Diamond Software 3.12 Release Notes Design Planning
/0 Assistant B New... User Guides HDL Coding Guidelines
Quick B mport isplLEVER. Project... Lattice Diamond 3.12 Release Notes Timing Clesure
Timing Recent Projects: Lattice Diamond 3.12 User Guide Other Tool Guides
Strategy1 B HeloWaridSaC Lattice Synthesis Engine for Diamond User Guide ~ ModelSim Users Manusl
v [EH impit soc Lattice Diamond 3.12 Platform Designer User Guide ModelSim GUI Reference Manual
v Input Files X @ ExamplesoC Clarity Designer User Guide ModelSim Command Reference Manual
E :E'I":a""ds"m‘l:mlf“;“e’”"“?/‘F = Lattice Diamond 3.12 Programming Tools User Guid ModelSim Tutorial
lelloWorldSoC/HelloWorldSoC_Top. o
¥ HelloWorldsC/HelloWorldsoC.r Revesl User Guide . Synplify Pro User Guide
¥ HelloWordSoC /b, lstticesem.comn/ip Reveal Troubleshooting Guide Synplify Pro Reference Manual
¥ HelloWorldSoC/lib/latticesemi.com/rr Software Update Center \Iftt;:e Diamond 3.12 Installation Guide for Synplify Pro Language Support Referance Manual
¥ HelloWorldSoC/lib/latticesemi.com/rr Currently running Lattice Diamond saftware version: indows ) ) Tel/Tke
Wi HelloWorldSoC/Alb/latticesemi.comyie 2121454 Lattice Diamond 3.12 Installation Guide for Linux Lattice on the web |
i HelloWorldSoC/lib/ latticesemi.com/r No updates available. Reference Guides Lattice Semiconductor
EE HE”T)“_’D{MSDC”\_{){'\EYUCESEI’HLCOI’“/\[ w Last check time: Thu Nov 24 13:35:26 2022 Diamond 3.12 FPGA Libraries (HTML version) Answer Datsbase |
< > Diamend 3.12 FPGA Libraries (PDF version) Lt Litinn vl o
Flelist ~ Process  Hierarchy ‘
Td Console 5 x
> source "C:/lscc/propel/2022.1/workspace/HelloWorldSeC/diamond setup template.tcl”
>
TdConsole  Output  Emor  Warning®  Info*
Ready Mem Usage: 165,840 K
Figure3.12. Diamond Project
Lattice Radiant Software - Reports - [m] X
File Edit View Project Tools Window Help
- L = - T —
¢~ 3 QQa@aQ = "L OIDEEERYGOREGSGBSM
> n Synthesize Design n Map Design n Place & Route Design n Export Files H
| a m
‘ Q> FindText... [Ea Start Page ! Reports X 1)
~ A ExampleSoC
I LIFCL-40-7BG400C Reports ExampleSoC Project Summary
- Strategies Implementation Name: impl_1 Performance Grade:
[:=] Area )
— Strategy Name: Strategy1 Operating Condition
5=| Timing
'55 Strategyl ) Synthesis Reports Part Number: LIFCL-40-TBG400C Synthesis:
- o
~ 7 impl_1 (Synplify Pro) Family: LIFCL Timing Errors:
b Input Files
3 Device: LIFCL-40 Project Created:
=~ Pre-Synthesis Constraint Files MapBeporis .
Lattice LSE Package: CABGA400 Project Updated:
13
Synplify Pro BlaceEiRolichIEpaits Project File: C:/lsce/propel/2022 1/workspace/ExampleSoC/ExampleSoC rdf
Post-Synthesis Constraint Files
Implementation Location: Cilscc/propel/2022 1/workspace/ExampleSoClimpl 1
Debug Files h » [ Export Reports
Script Files
Analysis Files b Misc Reports Resource Usage
Programming Files
LUT4: 0 10 Buffers:
] »
- 1F ExampleSoC - ExampleSoCy x5 PFU Register: 0 EBR:
» {F uart(uart0_inst) - uartv
v I sysmemD(sysmem0_inst) - sysmem0.yv ] 3
‘ v LE plio(plio_inst) - pll0.v > source "C:/lscc/propel/2022.1/workspace/ExampleSoC/radiant_setup_template.tcl™ N ox
» {F oscO{oscl_inst) - oscliv >
v I gpio0(gpiol_inst) - gpicl.y
v 1E cpubiepul_inst) - cpuly
v I apbO(apb0_inst) - apbDy
» 1% ahbl2apb0(ahbl2apb_inst) - ahblZaphl.v c
O FileList [E] Source Template 2] 1P Catalog Td Console = output E® Message

Figure3.13. Radiant Project
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O & Map Trace
[] & Verilog Simulation File
] & VHDL Simulation File

[ Import ispLEVER Project...

Recent Projects:

~ & Place & Route Design 2] Examplesac
1 2 Place & Route Trace T
[ & 170 Timing Analysis {8 soc2
[0 & Thermal Analysis [ soc

v 2 Export Files % hell

Lattice Diamond 3.12 Release Notes Timing Closure

Lattice Diamond 2.12 User Guide Other Tool Guides

Lattice Synthesis Engine for Diamond User ModelSim Users Manual

Clarity Designer User Guide MadelSim Tuterial

[ & IBIS Model

Lat_tice Diamond 3.12 Programming Tools User Synplify Pro User Guide

Guid Synplify Pro Reference Manual

1 & Verilog Simulation File
[0 & VHDL Simulaticn File
2 Bitstream File

< JEDEC File

Software Update Center

3.12.0.240.2
Mo updates available
Last check time: Thu Mar 18 13:46:39 2021

Currently runining Lattice Diamond software version:

Rewveal User Guide
Manual

Tel/Tk

Reveal Troubleshooting Guide

Lattice Diamend 3.12 Installation Guide for

Windows Lattice on the Web

Lattice Diamond 3.12 Installation Guide for | 3ttice Semiconductor

GU".jE . ModelSim GUI Reference Manual
Latice Diamond 3.12 Platform Designer User o010y command Reference Manual

Synplify Pro Language Support Reference

# Lattice Diamond - Start Page - O s
File Edit View Project Design Process Tools Window Help
A-E-Had8irailh @GERAQde U BEEE
YECHBEE S CEEGUsUYoMBY EEREE @
Process 8 x| ([ start Page [0 Reports k]
2~ 2 Synthesize Design
- -
Synplify P N
L ynplify Pro Project: Release Notes FPGA Design Guide ~
2 Translate Design =10 T :
v Map Design & Open... Lattice Diamond Software 3.12 Release Notes Design Flanning
- il ew... User Guides HDL Coding Guidelines

Linux o
Answer Datahase
File List Process Hierarchy
Output & x
synpwrap -msg -prj "ExampleSoC_impll_synplify.tcl™ -log "ExampleSol_impll.srf™
Copyright {C) 1992-2020 Lattice Semiconductor Corporation. A1l rights reserved.
Lattice Diamend Version 3.12.0.240.2
INFO - Synplify synthesis engine is launched. &
Td Console Output Error Warning Info™
Start: Synplify Pro Mem Usage: 313,948 K

Figure3.14. Generate Programming Filie Lattice Diamond

In Radiant softwarefom the ProcessToolbar, clickExport FilegFigure3.15).

18
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Lattice Radiant Software - Reports - m] x
File Edit View Project Tools Window Help
[ = s . = - —
- E- A Qaaa =JH M e EEERGORESBSM
o O oo | [ rocscanoso |- sootrs
Q- FndTest... [Eans {2 Start Page -
v BN Examplesoc Synthesize Design
Synplify P
18 LIFCL-40-TBG400C Reports ymplify Pro
Post-Synthesis Timing Analysis
& Strategies impl_1 Periormance Grade:
A Post-Synthesis Simulation File
£ rea
Map Design Strategy1 Operating Condition
=] Timing
Map Timing Analysis LIFCL-40-TEG400C Synthesis:
&l ynthesis:
i » L Synthesis Reports Place & Route Design
+ 7% impl_1 (Synplify Pro) 9
£7 tmpl_T Lynp! LIFCL Timing Errors
b Input Files Place & Route Timing Analysis
3 170 Ti Anal LIFCL-40 Project Created
< Pre-Synthesis Constraint Files MapRepais . fming Analysis -
Lattice LSE Export Files CABGA400 Project Updated:
Bitstream File
i 3
Synplify Pro Place & Route Re 1815 Model C-flsce/propeli2022 1iworkspace/ExampleSoC/ExampleSoC rdf
Post-Synthesis Constraint Files
Debug Files b » () Export Reports Gate-Level Simulation File Cillsceipropel/2022 Tiworkspace/ExampleSoGiimpl 1
Script Files
Analysis Fil
IS » [7] Misc Reports
Programming Files
LUT4; 0 10 Buffers
] 3
- x* PFU Register: 0 EBR
3
-
3 4 3
b » source "Ci/lscc/propel/2022.1/workspace/ExampleSoC/radiant_setup_template.tcl” N ox
» > prj_run PAR —impl impl_1
3
3
3
3
O Filetist [E] source Template 2] 1P Catalog Tdl Console = output B Message

Figure3.15. Generate Programming File in Latti€&adiant

The Programming file is generatékthe generated programming fitein be used inte Programmer.

3.2.4. GeneratingSystem Environment bfuilding Project

System environment packagecluding thesystem environment file anthe BSRpbackages required for the embedded
UC++project.

To generate system environment packdgsen Propel

1. Ly tieS2 SOGOR §E X ANBNINHI2 SO0 @

2. | K222 BHS@KE R ot Np2S O

3. 1 KSO1 KNS DaEMISRY a2Af 854 3 aleNdB

(2 Problems | =] Tasks | B Console X . [ Properties| & Terminal = X %| = BE 2 & @l ™ -~
<terminated> sge [SDP Builder] Chlscc\propel\2023. \tools\python38_embed\python.exe (Terminated Apr 27, 2023, 9:23:42 AM) [pid: 18712]

Warning[SoCDesign]: cpu@_inst_TIMER_IRQ M@ remains unconnected
INFO - Finished: sge generated

Figure3.16. Build Result of SoC Project

3.2.5. About SoC Design Project

TheSaC projectcreatng starts witha functionalready SoC design arlddefault simulation environmentn the Project
Explorerview, opena SaCproject folder and alits sub-folders. The projectontains(but is not limited to}xhe following
files (Figure3.17), some ofwhichmay vary upon youopeningthe SoC design projett Diamond or Radiant software
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<proj_name>: Folder contains Bropel Buildedesign includinghe .sbx file.

<proj_name>/application Foldercontainsfunctionatready embedded application source codes.

impl1: Folder contains the implementation of DiamdRadiantproject.

sge Folder contains generated package necessary for creatidg@roject.

verification: Blder contains the SoC verification project.
verification/sim: Folder contains the simulation environment.
<proj_namev.Idf: Diamond project file

<proj_name>.Ipf: Diamond project logical preference file
<proj_name-.rdf: Radiant project file.

<proj_name-.pdc: Radiant project postynthesis constraints.
<proj_name>.txt: Description filefrom the template

I

5 Project Explorer &3

w =5 ExarmnpleSeC
w = ExarnpleSoC
[= application
= lib
ExampleSoC_tmply
Vi ExampleSoC_tmplvhd
ExampleSeC_Top.v
5| ExampleSoC.shx
ExampleSoCwv
[= impl
v [= sge
[= application
[= bsp
= soc_svd
cpul.yaml
ﬂ sys_env.xml
w = verification
= lib
= sim
json ExampleSoC_v.json
| ExampleSoC_v.shx
diamond_setup_template.tcl
[€] ExampleSoC.ldf
ExampleSoC.lpf
ExampleSoC.tt

Figure3.17. Contents of SoC Project

Q00

20

© 2023.attice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are aswatetatiicesemi.com/legal
All other brand or product names are trademarks or registered trademarks of their respective holders. The specificativiosraation herein are subject to change without notice.

FPGAUG021861.0


http://www.latticesemi.com/legal

sz LATTICE

Lattice Propel 2023.1 SDK

User Guide

3.3. JC++Project Design Flow

3.3.1. Creating d_dtice JC++Project
To start aLatticeC++Projectfrom Propel

1. | K2 DaBB S HETI[ | G i/ SR @ S O i

CKE /B2 2SO0

o
o

Load System and BSP

g AT G AISe HEREIS § X {BtyF GBS\ JatenB

Correct system environment file and get toclchain parameter

Select system environment file and BSP package

Systemn enwv:

Chlscc\propel 2023, T\workspace\ExampleSoClisgelsys_envacml ~ Browse...

Select processor core to create C/C++ Project

Core selected: | cpul_inst

Project type:

<

Systemn information

Device Family CPU Name Instance Name
MachxQ3D riscv_mc cpull_inst
Project name: | Example
| Uze default location
Chlscchpropeh2023. 1\ workspace\Example Browse...
default

2. .Nrgas

G2

iKS

< Back Finish Cancel

Figure3.18. Load Systs and BSMialog
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7. 1 t h8BI
¢ K[SI G 2A20 DS AR NIH 1L &4 I aleNgB

£} C/C+ Project d x

Lattice Toolchain Setting

Configuraticn: | Debug

Lib Setting  C/C++ Compiler C/C++ Linker

(_) Mo default libraries (-nodefaultlibs)
() Newlib
(O Newlib-nano (--specs=nano.specs)
(®) Picolibe (--specs=picolibc.specs)
Printf Level
(®) Integer only printf (-DPICOLIBC_INTEGER_PRIMTF_SCANF)

() Float printf (-DPICOLIBC_FLOAT_PRINTF_SCANF)
(2 Full printf (-DPICOLIBC_DOUBLE_PRINTF_SCANF)

System Library
(@) Default

(O Semihosting (--oslib=semihost)
() Dummyhosting (--oslib=dummyhost)

hake/ < Back Mext > Cancel

Figure3.19. Lattice Toolchain Settin@ialog

8. . & RSFAR2EOKG Ay YO2RNG § adARARSIASIYDE Y 0SS OK2Z2YFW ITMEB Yi ARKS
RNRIRIgY YSydzd
f 5500AYy TAIOMB Hin2sy SESQdEERRX BA2 ORY IREYdzA AYF2NXYIGAZY (K]
RANBOG | &aa2 Ak S AR2BENIDS 1GBREFAE WBRNII KSR oANBWI G KS 2NAIAY

So

1 wSt Q2a8ySFAIdzNI GA2Yy LINE GA RBAY A KENHI2RS al yo AFGLELI 2ALAI AlRAy2ay  &6SA(]
LISNF2NXI yOSo
. 2 dz YCIRANSE] dzizA BfR& NI NB > O2 YL { BAWOKY B2 YIRS Bz Y2 a
22t OKINA JaANGRER SIOAIS ALINPFLISSNGG AONBw & A ¥ @ & ISt RBEK B{SIAiiidk v 3
éSOuA2y¢
1 LYA { (S-@GEN y/REF AN/ WE 6 S NBORGBIAAPADIINR NA S& F2NJ { Wil £ £ SNI 9
A& éSf SOGISYRR 3 dRSLI2A NI RAFTFSENBY G LINR y i
T Lyk/ BBYLBEBSNI 2LIAYAT A2 §SBSt NF@RAY B8 DRNBIR2D DK Ay
O2y FAIdzN} GAZ2Yy ®
7 L
o}
f €

2
¥ blbA y(IS8IY2 @S dzy dnH8ERS CARNGY SIS RR S 71 IdXDIF F2 ND2f € SOGA2Y
2
® Y

R
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3.3.2. Updating a Lattice [L++Project

When you make changéo a SoC projecsometimes you want tgynchronize the changeo an existind-atticeGC++
project instead of creating a nelaatticeJC++project. In this casgyou can use the update/C++projectfeature.

Note: This feature overwritethe corresponding fileor settings of your existingdC++project. Be sure to backip your
U C++project before usinghis feature

Toupdatea Lattice @C++Project from Propel:

1. DSYSNIUISI SigkiSS ¥ Sy OANBY YSY i i KIBSY § NSt &l yGEY2 NR/AMEEYRE Sy 0 @
tNR 2SK5Qu A2y o

2. Ly tiNeS2 SO0 D §4F 2 XEMBRE SO/

3. ChooseProject>Update Lattice @C++PNR 2 S O (i X
The @C++Project wizard openfor updating system andBSHFigure3.20).

ot
| =2

Update System and B5P

Select system environment file and B5SP package

Current System env: | Ciflsce/propel/2023.1 /workspace/ExampleSoC/sge/sys_env.xml |

Mew System env: | C:/Users/Lattice/Crosslink_MX_ledi_HW_Radiant/sge/sys_envxml | Browsze...

[[] Re-generate toolchain parameters and linker script
[JUpdate BSP package

Update B5P Driver Information

Driver Mame Current IP Version (Driver Version) Mew IP Version (Driver Version)
gpic 1.6.0 (1.5.0) 1.6.0 (1.6.0)
systermn_memory 1.1.2 (1.0.0) 1.1.2 (1.1.0}
uart 3.0 (2.0.0) 1.3.0 (1.3.0
Update Cancel

Figure3.20. Update System and BSP Dialog

4. Browse to the SoC project folder and select the system environfilerstys_env.xml
5. Selectthe checkboxor what you can update
1 wBSYSNIGS (22 O0KFAY Lo NIKGD S NEK ABg B LEMPLIYS N2 51D BR KIF BB
0KS aRaidsSy
T ' LIREGEBI OlYF DK SO NKAZRZ & LAEIREWA (iR2 fFIRIR Lt OBR¥X®IBYSyia Ay
6. ClickUpdateto make changefor the selected GC++project.
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3.3.3. Building aLattice GC++Project

To build a_atticeQC++projectin Propel

1. Ly tieS2 SO OR EHE R XNBEMWBRE SOG ©

2. C2ff2g aitSLA oSt 2¢ IAGIORBS2REGTAYMdzND 20 ACKT y3IS GKS
a. Choose N2 2SO0 B . dzAt R / 2 @rklicltdeNdnfigiratighigon & om theyfdolBag X

b. The Manage Configurations dialog op€Rigure3.21) for choosingactive configuration. By defaukh,Debug
configuration creates executables contimigadditional debug information that letthe debugger make direct
associations between theource code and the binary filgenerated from the original sourc&Release
configuration provides the tools with options $ieig to create an application with the best performance.

S Example: Manage Configurations d
Cenfiguration Description Status
Debug Active
Release
Set Active MNew... Delete Rename...

Figure3.21. Manage Configrations Dialog

3. /Kzzm.@@Sdzﬁtﬁemma@@ﬂﬁ@ﬁzy GKS G22ft0l N
4, ¢KS NBadzZ Ga 27T INGS Ronsayl o BreCeaixt @3y FuibNGB

[2 Problems | ] Tasks | B Console &2 . [C] Properties| &= Terminal & 4 <§;| H mb '-Ea| =B~y = 0
CDT Build Console [Example]

A
Invoking: GNU RISC-V Cross Print Size

riscv-none-embed-size --format=berkeley "Example.elf”
text data bss dec hex filename
1262 8 2728 3996 fo6 Example.elf
Finished building: Example.siz

Invoking: Lattice Create Memory Deployment
riscv-none-embed-cbjcopy -0 binary --gap-fill @ "Example.elf” "Example.bin™; srec_cat "Example.bin”

-Binary -byte-swap 4 -DISable Header -Output "Example.mem" -MEM 32
Finished building: Example.mem

15:58:18 Build Finished. @ errors, @ warnings. (tock 5s5.21ms)

Figure3.22. Build Result of (C++Project

3.3.4. About Lattice @C++Project

The Lattice (C++project starts withsource codeln the Project Explorer view, openGC++project folder and alits
subfolders. The projectontains

1 src/bsp/driver:Foldercontainsdriver codes from the IP in the platform.

1 src/bsp/sys_platform.hHeader file thadefines DEVICE_FAMILY (the Lattice FPGA), address mapping, and any IP
parameters that can be used by the drivers.

1 src/main.c:Sourcefile containsthe main routing which is the entrypoint of a @C++program
1 src/cpuO.svdSystem vievdescription fileusedfor peripherals registers vieat debugperspective.
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91 src/cpuO.yaml: Processor description file used at debugging time.
1 src/linker.ld:Linker scripffile.

1 src/sys_env.xmiSystem environment file describing aspects of the platf@uth as memory spaces.

After buildng theproject, the build outputtan be found ireach build configuration foldethe Debugfolder or the
Releasdolder (Figure3.23). The Debug or Releasalder contains

<proj_name>.elf: Execublefile used in onchip debuging.

<proj_name>.bin: Binary file used in deploying the application to flash memory.
<proj_name>.Ist: Extendedikting file generated byool objdump.
<proj_name>.map:Linker map file.

=A =4 =4 =4 =4

<proj_name-.mem: Lattice system memory initialization file use&ystem_Memory P
Note: Some of the files listed Rigure3.23 are intermediate files that you do not need to take care of.

1 Project Explorer &3 = B

&
=
D00

v (== Example
gif;b Binaries
it Includes
w [ src
v (= bsp
(= driver
sys_platform.h
[ main.c
[ utils.c
utils.h
[€ cpul.svd
cpul.yaml
el linker.ld
ﬁ sys_env.xml
w = Debug
[= src
#5\ Example.elf - [nonefle]
Example.bin
Example.lst
Example.map

=l = !‘ |'m'

Example.mermn
makefile
ohjects.mk

SOUrces. mhk
= ExampleSoC

Figure3.23. Contentsof JC++Project

3.3.5. Writing Code

Lattice Propel is based on Eclipse I0&t can wite application coddollowingthe process and w@geof the sametools
as anyin Eclipse IDEYou can get mordetailed informationregarding Eclipse IDE from the Propel online help
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For writing codel atticePropel SDigrovidestwo extra aids:
1 LatticeSystemPlatfornt An overview of the processor platforiman bedisplayed(Figure3.24).

1 LinkerEditor. An overview of the memoy regionsof linker scriptcan be displayedyou camodify key linker

parametersviathe graphical interfacéFigure3.25).

S Lattice Platform

DeviceFamily: | MachX03D

General

Vendor: | lattice |

Library: [ Propel |

Marne: | ExampleSoC |

Version: | 2023.1 |
|
|

Bsplocation: | bsp

component ipMame ipVersion driverVersion vendor

cpul_inst riscv_mc 230 latticesemi.com
pic_timer_mem_map  PIC_Timer_Registers

sysmem{_inst system_memory 1.1.2 1.0.0 latticesemi.com

gpicl_inst gpio 1.6.0 1.5.0 latticesemi.com

uartd_inst uart 130 200 latticesemi.com

baselddress

OxfFFFO000
0x0

0x 8000
08400

range

Ox800
Ox4000
Ox400
Ox400

irg

Overview | sys_env.xml

Figure3.24. Lattice System Platform

$ Lattice Platform I,E Linker 2

Linker Script: linker.ld

Available Memory Regions
MName Attributes  Base Address Size
sysmem(_inst W 00 4000

STACK and HEAP Size

HEAP_SIZE: | OxD

STACK_SIZE: | 0xA0D

Section to Memaory Region Mapping

CODE: | sysmem(_inst ~

DATA: | sysmem(_inst

Section Mame Memory Region
et sysmemi_inst
.«ctors sysmem(_inst
dtors sysmem_inst
rodata sysmemi_inst
.data sysmerm({_inst
bss sysmem_inst

Overview | linker.Id |

Figure3.25. Linker Editor
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3.3.6. AdvancedT ool ChainSetting

Follow the process below tmodify the tool chain settingjof a GC++project.

To changeool chain setting in Project Properti@s Propel

1. Ly tieS2S OG0 op & &) eNBABKE G2 2S00 ©

2. | K2 2 AE BSROE LISINKENPALISNII A S&a F2 N CdeNMmsBgBas LINP2SOG 2LISya

3. { St{SHVLiAFyT/abb OF dzBARMNE (1 KS f STE 26y 8dy@S®t SO0 GKS

£ Properties for Example O X

type filter text Settings oow v B

Rescurce

Builders
w C/C++ Build Configuration: |Debug [ Active] ~ | | Manage Configurations...
Build Variables
Environment
Legging ¥ Tool Settings i Toolchains M Devices #* Build Steps Build Artifact Binary Parsers @ |4 |*
Settings
Tool Chain Editer (% Target Processor Architecture RV32| (-march=rv32i%) v
, Aot
C/C++ General = Opt@lzatmn ] Multiply extension (RVM)
MCU @ Warnings ] ]
R 4 B ] Atomic extension (RVA)
Project Matures (22 Debugging
Project References ~ 133 GNURISC-V Cross Assembler Floating point Mene w
Run/Debug Settings (2 Preprocessor Compressed extension (RVC)
SystemVerileg Project Properties (2 Includes
Task Repository @ Warnings
Task Tags (2 Miscellaneous Floating peint ABl | Nene w

Validation w 3 GMU RISC-V Cross C Compiler
@ Preprocessar Tuning Teolchain default ~

Integer ABI ILP32 (-mabi=ilp32*) ~

(22 Includes
@ Optimization
(& Warnings Small data limit | 8

Code model Toclchain default ~

=3 M .
(22 Miscellaneous Align

~ i3 GNU RISC-Y Cross C Linker
@ General [[]Small prologue/epilogue (-msave-restore)

Toolchain default (-mtune) ~

@ Libraries Force string eperations to call library functions (-mmemcpy)
(# Miscellaneous Other target flags |
~ I35 GNU RISC-V Cross Create Listing
(#2 General
w 83 GMU RISC-V Cross Print Size
@ General
~ I3 Lattice Create Memery Deployment

@ General

Restore Defaults Apply

@. Apply and Close Cancel

Figure3.26. Properties of GC++Project

4. /dzaG2YAT S G(KS (2@ tla tI R diNDXBHAAANIRNERIEIEARR N O2 ¥ F AcEe8T (A 2y
{ S LANEILAS NG A GRS (6 dzh f R O2dZNIAAIENE BIRRIYS @ 6 adeSRRRY 3 ®
Note: The gtting for each configuratiorDebugor Releaseis independent.

5. /ftAOY @ YR af@&SGKS OKIy3aSo
Note: You may need to cleghe project to make the new setting take effefctr the whole project.
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3.4. System SimulatiorFlow

The SoC Project created from template has a default simulation environfioreydu to setup and start functional
simulation. Itis generatedautomaticallyalong wit the SoQproject creation.Youcan use it as a start point and
customize accordingly.

The default simulation environmetig with thefollowing features:

91 Provides snilar user experience as rdabardlevel debuggingsuch ador Hello WorldSoC, key compents
includingRISE&/ MG System memoryand UART

1 SYmulatesusermodified template 8C with extended HDL designs

1 Smulatesthe whole system using real G++projects as stimulus witthe necessary modificatioandwith all the
details for debugging

1 Supportsuser extension with a friendly and flexible approach

3.4.1. LaunchSmulation

To launchsimulation
1. Iyt NB LIS f ZdeJRIMGFFEBEMS ah Ay Sy 6t S aAwdzA | GA2y FSI Gdz2NBa

1 9yl 6KBKSOFHBEYdzf | (1 E2 ¥ ¥V RRREK S OF 6860 dzI 9 SNt/ S/t
Y 2 R defif KB5S vy & N\KBEHA 3 ataNgB

%, Module/IP Block Wizard e

Configure Component from IP riscv_mc Version 1.2.0
Set the following parameters to configure this component.

Diagram cpul Configure IP
| Property Value
~* General
Simulation Mode [v]
Debug Enable
Compressed Instruction Extension [~
PIC Enable ]
CpUU Timer Enable =
PIC and Timer Base Address (32'h00D000000 ~ 32'hFFFFFFFF) | 32'hFFFFODDD
- IRQ_SOAHBL_MU_INSTFE - Mumber of Interrupt Requests [2 - 8] 2
—HHIRQ_S1 AHBL_M1_DATA4~
—{dk_i TIMER_IRQ_MOH—
—rst_n_i system_resetn_o—
riscv_mc
4 » Mo DRC issues are found.

Generate Cancel

Figure3.27. Configure ModuleRIS€&/ MC

© 2023 attice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are asweatetaticesemi.com/legal
All other brand or product names are trademarks or registered trademarks of their respective holders. The specificaiiufosraation herein are subject to change without notice.

28 FPGAUG021861.0


http://www.latticesemi.com/legal

s LATTICE

Lattice Propel 2023.1 SDK

User Guide

1 9y OKBKSOFAREA (AL f AHBNAGTFNES V¥ AR dif KBSy X KR V- NGB i KiSk 2 y

DSy SiNJofE LYy RGABGEBY S NR iSHESR NS ¥ Li2/yHRILE &S\ (HiateNB

“. Module/IP Block Wizard

Configure Component from Module system_memory Version 1.0.2
Set the following parameters to configure this component.

Diagram sysmem0

sysmem0O

AHBL_SO
AHBL_S1
—ahbl_hclk_i

—ahbl_hresetn_i

. -

system_memory

Configure IP
General Port 50 Settings Port 51 Settings
Property Value

Memory Address Depth [1 - 32768] | 8192

Data Bus Width(bits) 32

Memory Type EER

Port Count [1-2] 2

Enable Arbiter

Enable FIFO Streamer

Initialize Memory
e

Initialization File Format hex

tilation File ffExamplejDebungxamplemem

Mo DR.C issues are found.

Generate Cancel

Figure3.28. Configure ModuleSystem Memory

2. /tﬂ@{"ﬁé)\ﬁéﬁy GKS G22to0l N{®2 RERAAK & YRe S FYA ISBGER T A

I FGSNI GKS {2/

REEADENA RE &8 BEEE Y ONIEAG2 ISYSNI 68

Sy OANEYNS s @ RBMUAGIS dzy OK { A @BV i A@ayd
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. Propel Builder [C:/lscc/propel/2022.1/workspace/ExampleSoC/verification/ExampleSoC_v.sbx] Device: LCMXO3D-9400HC-5BG236C - [m] *
File Edit View Design Window Help
[ = A ) el
o L E J % % llv'_fl m @ a Iﬁ @ a @ Q
Design View = Schematic Address Start Page
- | ExampleSoC_v "
3 ﬁ Instances . .
b Ness sysclk_rst_gen1_inst uart_modell_inst
- . Components b th_ck_o uart_mnx_data_debugje
[ sysclk_rst_gen1:1.0.0 1'b0 dut_clk_dut_rst_o uart_tx_data_debugp=
[ uart_model1:1.0.0 1’00 dut_rst_dut_clk_o k uart_n¢_break_debugl—
th_rst_o stn uart_rx_valid_debugi—
uart_mxd uart_tx_busy_debugf—
Properties u uart_tx_en_debug— dut_inst
MName: uart_txd | }
L—Jelk_i 1
Type: Instance : by txd o
. T —I .
Path: ExampleSoC_v :' ~ gpio_io
VLNV: lattice:systembuilder:Exame * wrstn_i )
4 MO EEEEEEEE
IP Catal... Design Vi... 0 S
Tel Console a
Finished: "sbp design close" e
% sbp_design open -name ExampleSoC_v -path {C:/lscc/propel/20221/workspace/ExampleScoC/verification/ExampleSoC_v.sbx}
% -

Figure3.29. SoC Verification Project

StA{AA X I dzy OKSR NHzyyAy3a &aAYdz A2y F2NJ G§KS {2/ @GSNATFTAO
AFAOIG2ARYGKIBR2ESOhaA 2AKRERNBNREGIOGI K 61 @S T2 NY

Figure3.30. Waveform of Hello World Project

3.4.2. Smulation Details

The default simulation environment is locatatithe generatedsim folderinsidethe SoCverification project in Propel
It contains:

[sim] -- generated simulation environment

[hdl_heade}
soc_regs.v -- register definitions of all the components in DUT/SOC
sys_platform.v --base address, user settings of all the components in DUT/SOC

[misd
*x --all the mem, hex, txt files will be copied here

flist.f --file list forHDLs

msim.do --do script for simulator, it can be gsim for Questasim

wave.do -- do script for adding signals in waveform window

<project_name>.sv --top testbench, SystemVerilog based

Youcan extend more verification featurestine top testbench.
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