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Abbreviations in This Document

A list ofabbreviatiors used in this document.

Glossary Definition

BSP Boa_rd Support Package_, the layer of software containing hardeeeific drivers antibrariesto function in a
particular hardware environment

CPU Central ProcessingJnit

Csv Comma Separated Values file

DGE Design Generator Engine

DRC Design Rle Check

DUT Design Under Test

ESI Previous name of Propel

FPGA Field Programmable Gate Array

GUI Graphic User Interface

HDL Hardware Description Language

HSM Hardware Security Module

IDE Integrated Development Environment

IPXACT An XML format that defines and describes electronic components and their designs

IPX Internet Packet Exchange

LHS Left Hand Side

LSB Least Significant Bit

MSB Most SgnificantBit

oS Operating System

Perspective | A group of views and editors in the Workbench window.

PGE Package Generate Engine

Programmer ééOOI carprogramLattice FPGARAM and external SPI Fléisfough variousnterfaces such as JTAG, Said

RHS Right Hand Side.

RISG/ Afree and open inst_ruction set architecture (ISA) enabling a new era of processor innovation through ope
standard collaboration.

SBX The files that store the spatial index of the features

SDK Emt)_edQed System Design and DevelopAK?'Et of software development tools that allows the creation of
applications for software packagm the Lattice embeddeglatform.

SGE Software Generator Engine

SoC System on Chip. An integrated circuit that integrates all components of a computer or other electronic sys

SRAM Static Random Access Memory

TCL Tool Command Language

UFM User Flash Memory

VIP Verification IP

Workspace Theqlirectory Whgre stores your workyhichis used as the default content area for your projects as well as f
holding any required metadata.

Workbench The desktop development environment in Eclipse IDE platform.
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1. Introduction

Lattice Propet 2025.2Builderis a graphical tool used to assemble complex Sysiar@hip(SoC) modules which can
be used in the supported Lattice FPGA devices. These mahdésr IPcan be assembled and connected easily by
simply dragging and dropping timodules and/ofPinto the Schematic Window.

1.1. PUI’pOSG
Embedded system solutioqdayan important role in FPGA system design allowing you to devbgoftware for a
processor in an FPGA device. It provides flexibility for you to control various peripherals from a system bus.

To develop an embedded system on an FPGA, you need to design the Bgsaip (SoC) with an embedded
processor. Lattice Propel Builder helps you develop your system with a/RI®Cessor, peripheral IP, and a set of
tools by a simpk dragand-drop.

The purpose of this document is to introduce LattRrepel2025.2Builder tooland designflow to help you quickly get
started to build a small demo system. You edsofind the recommended flows of using Lattice Propgelilderin this
document

1.2. Audience

The intended audience for this document includes embedded system designs and embedded software developers
using Lattice FPGA devices. For a complete list of supported devices, refelLtitibe Propel 2025.2 Release Notes
(FPGAAN-02104) The technical guidelines assume readers have expertise in the embedded system area and FPGA
technologies.
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2. LatticePropelBuilder Design

The Propel Builder design includeseatinga SoC project desiganda verification designThe workflow is described
below, and thedetails are explainedin the following sections.

7777777777777777777777777

Operation in Propel Builder

1. Launch Lattice Propel Builc x4

I

2. Create Empty Project or
Open an Existing Project

Local Foundation IP
IP from Server

3. Instantiate IP or
Modify Existing IP

!

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
4. Connect Modules to |
|
|
|
|
|
|
|
|
|
|
|
|
|
T
|
|
|
|
|
|

Adjust Address Space

l

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
i
| 5. Design Rule Cheiz
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

[ Create @G+ |
, Glaunch | Project to
Validate Design Propel SDI | Compile Project |

‘ 7. Initialize Memory }:
i 9. Launch -
i i i it/ i iles A Reset the Board 13. On Chip Debug
‘ 8. Save DesigH }—‘—» Lattice Radiar Export.bit/.jed File Program to FPG to Boot Image —» in Propel SD

or Diamonc*

!

10. Switch to
Verification Projeci

i

11. Generate Simulatio
Environment

12. Launch Simulation Topl
to Do SimulatiorE

Figure2.1. Propel Builder Workow

2.1. Builder Environmat
After Propel2025.2is installed, you can launche stand-alonePropel Buildeby double-clickingthe Run Propel

Buildericon( q'h) from the toolbar
You can alstvokethe Propel Builder from the command line

1 GUI mode
Windows: <propel_install_directory> \ builder \rtf \bin \ nt64\ propelbld.exe  <tcl_path_file>
Linux: < propel_installation_directory >/builder/rtf/bin/lin64/propelbld

1 CGonsolemode
Windows: <propel_installation_directory> \ builder \rtf \bin \ nt64\ propelbldc  <tcl_path_file>
Linux: <propel_installation_directory> /builder/rtf/bin/lin64/propelbldc

tcl_path_file is optional in both scenarios.

Refer to thelLattice PropeR025.2Installation for Windows User Guide (FR&X02106) and Lattice Prope20252
Installation for Linux User Guide (FR&)X02105) for details on the installation.

Notes:
f 2KSYy @2dz ONBIGS | t NPLISt {2/ LINRB2SOGI IdSHOHKBENDSNA T A
for moreinformation on verificatiorproject.
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It is recommended to use the same version of Radiant and Propel for best compatibility. To check Radiant

installationversion,chooseTools> Options> Directoriesfrom Propel Builder menu bao seeif the version of
Radiantis set If no Radiant is set, Propel Builder afiee latestRadiantit detects Refer tothe Toolssectionfor
more details To check Propel installation versjaihooseHelp> About Lattice Propel Builder

After the Propel Builder is launched single workbench window is displaydde workbench contains Menu, Toolbar,
Design ViewlP catalog, Schematiew, address mappingtart Page, an@iCL consoleFigure2.2 shows the
workbench after opening a project.

1. aSydz 6 NJ
2. ¢22f 0l NJ
3. Ltk GFEYR 5SaA3dy iS¢
4. { OKS VA G PRNBaALZK YR {dF NI tI 3S
5. ¢/ [ /2y&azts
e | I—— )
s mEzhocBero @aaa ) |
g\ltasplsgrs,(ummHs"‘\;:;d%?inphzmls -
@ mscvme 205 i it
© unrr 1307 — —
ﬁm == — \
Y en = }
- 1 ey
e Ul g=en
1 |
{0} f: ES‘E BUS
ER- 4

% sbp_design open -name HelloWorld -path {C:/flscc/workspace/HelloWorld/HelloWorld/HelloRorld.sbx}

Figure2.2. Propel Builder Workbench Window

2.2. Check OuwWhat@ New

When you install a new Propel Builder, and launch it for the first tintalag pps up demonstraingall the new
featuresin GIF, whiclenablesyouto have a quick glancat the new features irthe current Propel Builder release (see
Figure2.3). Release Notg can be accessdrbm this dialog as well

© 2025Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are asWatetatticesemi.com/legal
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2025.2 2025.1
D What's New
= Multiple Files for Gluelogic
] T Completion Support
MNew 05 Support
[=] saC Memory Read/Write Tcl Enhancements
=] Clock Frequency Synchronization
[=] Connection Editor Enhancements

=

RISC-V RX Core Mew Interfaces

]

RISC-V RX Frmax

Propel 2025.2 | Release Notes

This update lists new features in 2025.2. Click an item to learn about the new feature in Propel Builder.

Multiple Files for Gluelogic T Consola Tel Completion Support

o Eriog e o
% Support importing multiple hdl files in rtl *  Support Tcl completion for Tl Console in
gluelogic. Builder.
New OS Support SoC Memory Read/Write Tcl
Ubuntu 24 Enhancements

Enhance Tcl commands for easy-of-use:
sbp_read_memeory/sbp_write_memory

C ction Editor Ent

Enhancement for connection editor,

Clock Frequency Synchronization

clkap_ol—
delii i

Support synchronization of the clock
frequency from pll.

clkos_of—

* Support connection preview

* Move and highlight driver pin

RISC-V RX Core New Interfaces
Add extra interfaces,

RISC-V RX Fmax
¥ Fmax improvement for RISC-V RX

Figure2.3. What@ New inthe Welcome Page

You can also check otiite new featureinformation by clickng What@ New in Propel Builde(Figure2.4).

File Edit View Design Tools Wi

Search:
Show latest IP version only

L MedulesIP on Local
~ Meodule

¥ [ Architecture_Modules
Arithmetic_Modules
Memory_Modules
Processors_Controllers_and_Per
Verification IP

latticesemi.com
Processors_Controllers_and
@ AHB Lite Interconnect
@ AHB Liteta APB Bridge
© APE Interconnect

@ crio

S=

equation

BU: 5‘E

split

concat

Tel Console
%

-8R 9C « ME G- 4 QQaaQ =
IP Catalog =] 4 Start Page
c& - 4
IP on Local IP on Server h
Arip-Lite [ APB | A Welcome Back
AX|4-Stream LOCAL_BUS

indow HE|pI ‘What's New I

Recent Project List
my_se

riph

Pe

Figure2.4. What@ New in HelpMenu
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2.3. Project Design Flow

2.3.1. Creating SoC Project

2.3.1.1. NewSo(esignEntry

ChooseFile>'-© New SoCDesignfrom the Lattice Propel Builder Menu béfigure2.5), the CreateSystem Design
wizard opengFigure2.6). If you want touse an emptyproject, ascalable RISZ SoC desigm,pre-defined SoC

template,or auser custom templateyou @n usethis entry.

4. Propel Builder

File Edit View Design Tools Window Help

mE - . =

o bew SoC Design
New Design

1P on Local

IP on Server

%\ Stant Page

.

AHE-Lite

apel | ax || AX-Lite

AxM4 || A4-Stream

c
Automate

© FPGA_CONFIG 100 @
equation spiit concat invert

T Console

Welcome Back

Recent Project List

Figure2.5. New SoC Project

% Propel Create Project
Design Information =
Enter a name for your design and specify a directory where the design files wil be stored.

Project:
Language:  Veriog

Name: my_soc

Location C:/lscc/workspace
Create Project at C:/lscc/workspace/my_soc

v | Browse...

Next > | Cancel

Figure2.6. Create System DesignDesign Information Wizard

1. ¢KS RSTI pzt y3ezbB &S & QI [ I eySTRIEZMFS R K S

2. 9y GSNI I LINE &8 OribA $ F R SY slytRécK § a
3. 6hLIiA2YL 0 5

p2N) ALEASIA2Y

¢KS RSTI (z2 OF 1 RBU® A IR IARBIENK22YD yii 24 YO KKy S
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Note: Long path is nowell supported in Windows OS. If a file egishder the path butyouget a prompt ofNo
such file try moving this file to a directory with a shorter path.

4. | t h8BRdz Oy 3ISi RSGIAfSR AyFeNFTuidz2y 2y ¢SYLIX LGS Ay

4, Prapel Create Project ? X

Select Template
Select a template by name and version from the list of templates.

User Only Template Info:

Name Processor Version This is scalable SOC design entry that allows
user to customize a SOC in a dynamic way
Scalable RISC-V SoC Project  RISC-V RX,RISC-Y MCRISC-V SM,RISC-V NANO None
Supported Boards:

Empty Project RISC-V MC,RISC-V SMRISC-V RX,RISC-V NANO None Avant-E Evaluation(D),
Certus-NX Versa Evaluation(B),
Lattice Sentry RoT Project RISC-V MC None CertusPro-NX Evaluation(A),

CrossLink-NX Evaluation(B),
ECP3 Versa Evaluation(B),

Lattice Sentry RoT Project (256)  RISC-V MC None ECP5-5G Versa(B),

. . MachXO2 Breakout(A),
Lattice Sentry RoT Project (484)  RISC-V MC None MachX03D Breakout(A)
Lattice_MachXO5D_RoT_Project_1 RISC-V MC 1.0
RISC-V MC Dual Processor Project RISC-V MC None
SHA-3 CFU Project RISC-V RX MNone

Template Manager

< Back = Next = Cancel

Figure2.7. New SoC Projeat Select Template

Notes
1 TheHello World SoC project for all RI8Cores are iiscalable RIS€ SoC Project
I You can see both empty project and some predefined templates listédrimplatesfield.

1 Templates usually have besgalidated on boarénd some of them may have certain constraints. Check
Lattice PropeR0252 Release Notes (FP&N-02104) for more information on constraints.
5 6 h LI N & WMIEBINIGRY (asSGdza SWLICIA BepMBS TSNE SFA 662 Y @SYAItAI2(yS
FXRKNW g G@SVSE G Spal yIF I3SNI
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. Propel Create Project x

Select Template
Select a template by name and version from the list of templates.

User Only Template Info:

Name Processor Version

Lattice_MachXO5D_RoT_Project_1 RISC-VMC 1.0 Supported Boards:
MachXO5-MX Development Board REV A

Template Manager

< Back Mext = Cancel

Figure2.8. New SoC Projeat Select Custom Template
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&, Propel Create Project
Select Device
Select a device or board for current template.
Board ~ Device Information:
Name Version Part Number: LFDIZNX-40-8BG256C
Certus-NX Versa Evaluation A Logic Cels: 35000
LUTs: 32256
CertusPro-MNX Evaluation A Registers: 32256
CrossLink-NX Evaluati A EER Blocks: 84
rossLink- valuation T 3
ECP5-5G Versa A DSP (18x18 Multiplier): 56
ADC Blocks: 1
Lattice Sentry Demo Board for Mach-NX (238) A PLLS: 3
Lattice Sentry Demo Board for Mach-NX (424) A Dl 2
PCSs: 1
Lattice-Avant Evaluation A AlUs: 1
DPHYs: i}
MachX02 Breakout A :
PIO Cells: 185
MachX03D Breakout A PIO Pins: 185
MachX03D PFR Demo A
Mach¥035-MNX Development Board REV A A
Online Data Sheet for Device
< Back Mext = Cancel

Figure2.9. New SoC Projeat Select Device

7. 1t hQBGECKS t NP2SOl LYy®RAFT GAZKR @AY F NRY 2 (R Aamtte 2 SO

&, Create System Design *

Project Information
Generate new project with the following specifications.

Project:

Project Mame: Example

Project Location: G/lscc/workspace/Example
Language: Verilog

Device: LFCPNX-100-8LFGE72C

Speed: 8 High-Performance_1.0V

Template Name: RISC-V MC SoC Project
Board Name: CertusPro-NX Evaluation
Processor Name; RISC-V MC

< Back Finish Cancel

Figure2.10. Project Information Wzard
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R Propel Buider [C:/iscc/workspace/Example/Example/Examplestx] Device LFCPNK-100-0UFGST2C. Board: CentusPro-NX Eveluation B8 X
Ele fde Yew Desgn Jooks Wedow Help
2R mESxe B QQQc
[Design View =] o Ravess 3 sareage
B LFCPNX-100-LFGET2C
» U Example
& Components
e
%‘ e e
C
—
e =
‘_;
i 1 g
i

Figure2.11. Propel Builder GUI showingiemplateSoCProject

Aa GKS
RAAA XY NINE KS2Uu2 2 500 @

9. . St 29
FyR Lt

o1 &A0 AV T & NBy YIGONET dehd 2 @iy SEKBRY SIB 2 SIOTD2 NIV

3

Pt e i
@R A BMESNGE Qaaaa W
Design View a Sematc Address A Sumemary X Start Page
BB LFCPNX-100-RUFGET2C Nras
Example roje 8 Example Summary
- vani 8 — g
i (5
“ -t Temgiate Name:
s

1P Summary (3)

Hame Vendor P Instance Hame
a0 Jte_resrcomect Iatsceseni.com s ret
o4 Ste_to_agh brdge latscesem.con bizugn et
apb oterconmect latscesess.con 2000 nst
nacv_mc Iatacesem.con ou_ret
wo atsceses.con o ret
o lataczsen com osct_at

o latsceses.con o0 st
sysiem memary Iatscesem.com sysmend st
wrt laticesem com st et

Froperses

Sare: et
Type: Instance

ot Examge o st

ww: P
v lattcesens comipvney mi240

Component Location: (:teskico e teat vl £

Patiom:
Parttmer:
Performance Grace:

fadant
RIsCHMC
Ubrary Version
nodie 130
rode 110
nodde 120
® 240
® 161
roie 140
rode 170
® 200
® 130

Figure2.12. Propel Builder GUI showin§oC Project Summary
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Schematic Address 4, Summary Sy, Start Page
g Project Summary TR ST
Tel Command Log
Project Name: Example
Language:
Board: CertusPro-MX Evaluation(A)

Template Mame:
Project Path:
User Wrapper IP Path:

RISC-V MC SoC Project

. Project Settings

General
MName:

File Path:

Language:

Example

D: /desktop/wspace_test/Example Example Example.sbx

Verilog

Ok

IP Instance Name
ahblo_inst
ahbl2apb0_inst
apb0_inst

cpul_inst

gpio0_inst

oscO_inst

pllo_inst
sysmem0_inst

uartd_inst

11./ £ A ONJI

Figure2.13. SoC ProjecBummaryc Language

bR NN NIY | yf A §/{] Bz ROVET N8B & 2 RA TRS Ok ©S

Schematic Address
=] Project Summary

=
Tel Command Log

v Summary “\. Start Page
Example Summary
Project Name: Example
Language: Verilog
Board: CertusPro-MX Evaluation{A)
Template Name: RISC-V MC SoC Project
Project Path: fe

User Wrapper IP Path:

Platform:
Part Number:
Performance Grade:

Processor:

4. Modify Device Info

Family:

Device:

Package:

Speed:

Operation Condition:

Device Information:
Part Number:
Logic Cells:
LUTs:
~ | Registers:
EER Elocks:
LRAM:

ADC Blocks:
Plls:
DLLs:
PCSs:

¥ | AlUs:
DPHYs:
PIO Cells:
PIO Pins:

DSP (18x18 Multiplier):

LFCPNX-100-8LFGE72C
96000

79872

79872

208

oK Cancel

Radiant

9 _High-Performance 1

RISC-V MC

Version
13.0
110
120
2.4.0
16.1
140
17.0
200
13.0

Figure2.14. SoC ProjecBummaryc Part Number or Performance Grade
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12./ t A QP 2 S @NJEtSINI R NI LILIS Ny tizy Y KONUETRateNGBA2Y 1 PSIWKISNE 2 S O RIFIZ KBS NJ
dza SNJ 6 NJ LILISNI @t F2f RSNI Ay f A0 NI NE

Schematic Address S, Summary %y, Start Page
[ ] Project Summary ST S
Tel Command Log Project Name: Example Platform: Radiant
Language: Verilog Part Mumber: LECPNX-100-8LFGE72C
Board: CertusPro-MX Evaluation(A) Performance Grade: 9 High-Performance 1.0V
Template Name: RISC-V MC SoC Project Processar: RISC-v MC
Project Path:

User Wrapper IP Path:

- [m] X
o Library Version
module 130
wspace_test > Example > Example » v O Search Example — T
Name - Date modified Trpe Size odis 120
ip 2.40
\impl 1071172024 8: File folder - 161
Jlib File folder — v
lib File folder

[ Example.sbx SBX File 998 KB i 170
) Example v File 20KB 2 200
) Example_tmply V File 3KB D 13T

W Example_tmpl.vhd Virtual Hard Disk KB

| ] gen_newshbu.tcl TCL File TKB

Figure2.15. SoC ProjecBummaryc Project Path or User Wrapper IP Path

13./ f AR YYF YR &Y ICONEI NS 2 SI6f KOG ¥NBYR 2F (®Aa {2/ LINRe
¢ KSOt / 2[2WAB IR NBORNROf 1€@2 VYR IBA MdzDSR & zROISEERA DRRS R
RFEGSY &adzOK & HnandMTandpmnyY2dSONY YR K R 2QK 22z3NPYR T PR
ALISOATAO t23 2y a2Y$S RIFIGiSo

vice: LFCPNX-100-9LFGAT2C  Board: CertusPro-NX Evalustion o x

A MEBGT-r@ aaaa
e A 4 Summary & surt Page
261107134730

Tel Command Log

241107134349

Design View

Figure2.16. SoC ProjecBummaryc Tcl Command Log

2.3.1.2.  Scalable RIS€ SoC Design Flow
LatticePropel Builder providea ScalablRIS©&/ $CDesign Flowo enable higHevelcustomizedoC creation.
All templates based on this workflow are applicatioriented andcontainfollowing parts:
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1 NoncConfigurable infrastructure (mustave components): User CP&ystem memory/TCM and some other
componensto build aminimumfunctioningSoCproject

1 UserConfigumbleperipheral: What peripherals are needed and their quantity

Instead of starting from a fixeb8 template ScalabléDesignencourageyouto choosefrom a certan application
level such aRTOS, Bare Metandthen choosethe target board/device, andinally choosdhe kind andthe amount
of peripherals, such asJART, GPIO, 12C, .SPI

After userinputs, thereisalayoutpreview for you to confirm beforgenerating So@n fly.
The finctionaldiagramis shownbelow (Fgure2.17). Detailed stepsare showrbelow.

Scalable Deisgn Wizard

Page 1 - Sys Level Page 2 - Device/ Board Page 3- Sys Config Page 4 - Preview Page 5 - Builder GUI

Choose: System Create Project
L App Level use tcl
. (Solution) Choose: Show
Choose Device 1. Peripheral type Peripheral | |
Choose: ) COR Board v andimun Layout Enter Formal
in Device Filer 2. memory range on each bus
Ll ALEELE Click U=t Builder Flow

(Template) e

Customer

Hgure 2.17 Scalable DesigRunctional Diagram

1 Ly tiNBSLISE . K2 RSB D2 L BEO6DEMIEER AKSHNE LISt / NBX @822 BB 2S04

{ Ol t | orf S{ /L {WINBE D & deMBD

4. Propel Builder a X

File Edit View Design Tools Window Help

b o A .
New SoC Design . Start Page
New Design

IP on Local IP on Server T
AHB-Lie | APB [ ] A [ | AX-Lite | | AXH [ | AOV-Steam Welcome Back

Search:
B show latest IP version only Recent Project List
B Module/P on Local
~ Module
» Architecture_Modules
Arithmetic Modules
Embedded_IP
Memory_Modules
Processars_Cantrollers_and_Peripherals

Vesification 1B

atticesemicom
= [ Automate

© FPGA_CONFIG 100 D

rt equation spiit concat invert

Tel Consale a

Hgure 2.18. New Soc Design
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%, Propel Create Project ? X

Select Template
Select a template by name and version from the list of templates.

User Only Template Info:

Name Processor Version This is scalable SOC design entry that allows
user to customize a SOCin a dynam'»c way

I — Scalable RISC-V SoC Project I RISC-V RX,RISC-V MC,RISC-V SMRISC-V NANO None
Supported Boards:

Empty Project RISC-V MCRISC-V SMRISC-V RX,RISC-V NANO None Avant-E Evaluation(D),
Certus-NX Versa Evaluation(B),
Lattice Sentry RoT Project RISC-V MC None CertusPro-NX Evaluation(A),

CrossLink-NX Evaluation(B),
ECP3 Versa Evaluation(B),

Lattice Sentry RoT Project (256)  RISC-V MC MNone ECP5-5G Versa(B),

i . MachX02 Breakout(4),
Lattice Sentry RoT Project (484)  RISC-V MC None MachX03D Breakout(A)
Lattice MachXO5D_RoT Project 1 RISC-V MC 1.0
RISC-V MC Dual Processor Project RISC-V MC None
SHA-3 CFU Project RISC-V RX MNone

Template Manager

< Back Next> | Cancel

Fgure 2.19. Choose Scalable RISCSoC Project

LA PN ~ A A

2. 9Y WIKNENE LISt / NBR i & NRWE e &S | IIFERG Gr23E SY LE RAGISA O
b S X 3 deNIBD
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4, Propel Create Project X

System Application Level

(choose an application)

This template enables RTOS level application. The SOC is based This template enables bare metal level application. The SOC is

on RISC-V RX and uses AXl as main system bus based on RISC-V MC and uses AHBL as main system bus.
Considering RISC-V MC is highly configurable, this template is
suitable for almost all the available devices

® Real-Time Operation System(RISC-V RX) C General Micro Controller(RISC-V MC)
This template enables bare metal level application. The SOC is This template enables bare metal level application. The SOC is
based on RISC-V SM and uses AHBL as main system bus. RISC-V based on RISC-V NANO and uses AHBL as main system bus.
5M is recommended for resoruce constrained devices RISC-V NANOQ is recommended for certain use cases that

resouce usage is highly sensitive

©C General State Machine(RISC-V SM) © Glue Logic(RISC-V Nano)

< Back Cancel

Fgure 2.20. Scalable Wizard System Application Level

3. CNR2 Y{ S KBOHN ANV K 2 2 2 SR deblB RNG 00D den Bl K & @ dzLILIZFNEING RS (BES Y LI |
Of h Bl
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4, Propel Create Project ? X
Select Device
Select a device or board for current template,
Device Information:
Name Version Part Number: LAV-AT-E70B-3LFG1156C
Avant-E Evaluation D System LCs: 837000
LUTs: 3974490
Certus-MNX Versa Evaluation B Registers: 397440
CortusPro-NX Evaluati A EER. Blocks: 930
ertusPro- veluation DDRPHY: 3
CrossLink-MNX Evaluation A D5Ps: 1300
PLLs: 1L
DLLs: 13
PCSs: o
PIO Cells: 557
PIO Pins: 557
Online Data Sheet for Device
< Back Mext = Cancel
Fgure 2.21. Scalable Wizard Choose Board
4, Propel Create Project ? X
Select Device
Select & device or board for current template.
Device Information:
Select Device:
Part Number: LAV-AT-E70B-3LFG1156C
Family: Device:
System LCs: 637000
LAV-AT LAY-AT-E30 - o P
LFCPNX LAV-AT-E50 5
LFD2NK LAV-AT-ETD Registers: 397440
LFMXO5 LAV-AT-ETOB EBR Blodks: 950
LIFCL LAY-AT-E70EST DDRPHY: 3
LAV-AT-G50 DSPs: 1300
LAV-AT-GT0 PLLs: 11
LAY-AT-GT0ES DLLs: 13
e :
o PIO Cells: 557
LAV-AT-X70ES =
apBa160b PIO Pins: 557
apfal60be
apbadilb -
[ »
Operation Condition: Package:
Commercial - | LFG1156 v
Performance Grade:
3 -
Part Number:
Online Data Sheet for Device
< Back Mext = Cancel

FHgure 2.22. Scalable Wizard Choose Device

4, CNR Y{eRKRY T A 3 dzMIT INB 62 (i STIA dxblBY
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Page 3- Sys Config
Choose: System
] App Level
§ (Solution) Choose:
o — 1. Peripheral type
3 + and num
2. memory range
Click ry rang
'Confirm’
A 4
w A Generate
5 Give memory design sbx and
range basedon| | | verification sbx
solution type. TCL

Fgure 2.23. Scalable Wizard System Configuration Page

Sepl: First choose aspecificSystemApp Level Solution based orthis template via making choicen System App

Levelcombobox (Fgure2.24) and thenclickingConfirm

At present,Propel Buildeonly suppors one solution foreachtemplate andwill scalethem later if needed.

. Propel Create Project X

1. Choose from below

5 Then dlick ‘Confirm" 3. Choose number of Peripherals after click 'Confirm':

System App Level:

[= |

Processor :

<>

[ = |

System Memory :

tcm0 |

Memory Range (KB) :

<>

| 64

System Clock (MHz) :

clk_f |

Pre-defined Base Ini:

| Jini_soc/scalable_base_rtos.ini

Confirm I

< Back Next > Cancel

Fgure 2.24. Scalable Wizard System Configuration
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After you clickConfirm Propel Buildedoesa preliminary check oall thelPsrequired in this solutionlf thereisany IP
missingan error messagashows on the page You can click omnstall IPgo installmissing IPs1 bunch(Hgure 2.25).

% Propel Create Project X
1. Choose from below } o .
2 Then click ‘Confirm' 3. Choose number of Peripherals after click 'Confirm':
System App ¥ ERROR - (GVE) Please install below IP before you can go to next step.
| mc C | IP: GPIO, name: gpio, version: NA, min: 1.6.0, max: NA

IP: UART, name: uart, version: NA, min: 1.3.0, max: NA

IP: AHE Lite Interconnect, name: ahb_lite_interconnect, version: NA, min: NA, max: NA

| MC | IP: AHB Lite to APB Bridge, name: ahb_lite_to_apb_bridge, version: NA, min: NA, max: NA
IP: APB Interconnect, name: apb_interconnect, version: NA, min: NA, max: NA

Processor :

System Memory :
| system0 | NA means no limitation.
Memory Range (KB) : How to install IP in Propel:
| 2 ~ | 1. Install IP in 'IP on Server' view.
hd 2. Install IP with tcl command ‘ip_catalog_install'.
System Clock (MHz) :
| clk_f |

Pre-defined Base Ini :

| ./ini_soc/scalable_base_mc.ini |

< Back Mext = Cancel

Fgure 2.25. Scalable Wizard Error Message wheMissing IP
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A Propel Create Project

1. Choose from below
2. Then click 'Confirm'

3. Choose number of Peripherals after click 'Confirm':

System App Level:
| ros

<

Processor :

[ = |

Systern Memory :

| tem0 |

| clk_f |

Memory Range (KB) :
| 64
System Clock (MHz) :

<

Pre-defined Base Ini :

| Jini_soc/scalable_base_rtos.ini |

ERROR - (GVE) Please install below IP before you can go to next step.

IP: GPIO, name: gpio, version: NA, min: NA, max: NA

IP: UART, name: uart, version: NA, min: NA, max: NA

IP: 12C Controller, name: i2c_controller, version: MA, min: NA, max: NA

IP: Octal SPI Controller, name: octal_spi_controller, version: NA, min: NA, max: NA
IP: 12C Target, name: i2c_target, version: NA, min: NA, max: NA

IP: AX14 Interconnect, name: axi_interconnect, version: NA, min: 2.0.0, max: NA

IP: AXl4 to APB Bridge, name: axiZapb_bridge, version: NA, min: NA, max: NA

IP: APB Interconnect, name: apb_interconnect, version: NA, min: NA, max: NA

NA means no limitation.

Downloading latest version uart from server....
How to i
1. Install

2. Install ir wiun v conmnanu ip_catansy_nisan .

< Back

MNext >

Cancel

Fgure 2.26. Scalable Wizard Install IPs

Step2:After installingmissing IP<clickConfirmagain

In the right column, you carseeall the peripherak thatare configurable in this solution You canchoose the

number of each peripherah its combo box
In the left column, you can review the basic system information for this solution and ddlmiory Rangeof the

system

After all the selectiosaredone, clickNext (Fgure2.27).
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A Propel Create Project X

1. Choose from below . T -,
2 Then dlick "Confirm' 3. Choose number of Peripherals after click ‘Confirm*:

System App Level:

| === Peripheral ===

<O

| rtos

GPIO | 1
Processor :

|Hx | UART |1

()l()

System Memory : 12C Controller | 1

| tem0 | Octal SPI Controller | 1
Memory Range (KB) :

| &4 {
System Clock (MHz) :
| clk_f |

<O IK K>

12C Target |1

<O

Pre-defined Base Ini :

| Jini_soc/scalable_base_rtos.ini |

[coen]

< Back Next > Cancel

Fgure 2.27. Scalable Wizard System Configuratiom Choose Peripherals

5. b2¢g &2 dzIl Db NITRBBH | NRR d& | 1ORBAA ( KS O dzNNISOY 8 deti B T & $'NJa § NHzO 0 d
O2y FANNAY3 (KS BEBGSY LINBOASEs Of A 0]
¢ KRB FASSve? v a i KS (i 5 & 0B SDNBdeSySO eosdza 02 Y y SO0 A 22 Flaay Sy OK
Ue WszyodSNR o K&EERRNBaaP
Meanwhile, the TCL for launching the design project/verification prdggdhis systemdesignis generatedat the

backgroundThe \erification project ioptional, mearingit depends on whether this solution defiaéhe
verificationproject beforehand.
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. Propel Create Project x
RISC-v
1 axi_bus D@1C‘UM}-4
spi_controllerd
Ox48000000
ahbl_bus UEu;1-IJC-MHc
I ]' aph_bus C-@W-DfﬂHc
gpiod uarto 12¢_controllerd i2¢_targetd
0x40000000 0x4000a000 0x40010000 0x40020000
< Back Mext > Cancel
Fgure 2.28. Scalable Wizard System Preview
6. LYNR2SOUG LYyPONBE &R 2Vy T2 T NI dilbikgH @ AbNERI2 SOG o
. Propel Create Project *
Project Information
Generate new project with the following specifications.
Project Name: my_socddd
Project Location: C:/Users/jzheng
Language: Verilog
Device Parthumber: LAV-AT-E70B-3LFG1156C
Speed: 3
Template Name: Scalable RISC-V 50C Project
< Back Einish Cancel

Hgure 2.29. Scalable Wizard Project Preview
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7. ¢K{ES2RSaMRF 2SO0 A & NBRIZOTREND 3 dzZ6H @ dxbB ©

% Propel Buikder [C:/Usars(jahang/m, dddstu] Device LAV-AT-ETOB-3LFGIISHC Boart Avart-E Evalustion(D)

Fie [t Yew Deign Took

PR |
Design View

WD Lav-AT-E- LG 156C
+ |8 my snctad

+ (] Comporents

P Catskog Desgr Ve

Fgure 2.30. Scalable Wizard Project CreateSuccess

2.3.1.3.  New DesigreEntry

1. /IK22G ©bSs 5FARYYGKS [GGAOS ¢t KBNS & 5HA Y KRENA By dz

0 A JwNB LISTY &

4 Create Systemn Design

Design Information
Enter a name for your design and specify a directory where the design files will be stored.

x

Project:

Type: SoC Project -

Mame: Example

Location: | C:flsccfworkspace ~* | | Browse...

Create Project at C: flsccfwarkspace [Example

Mext = Cancel

Figure2.31. Create System DesignDesign Information Wizard

2. ¢KS RSTrHdzA G t NRe2SOE BERGISR H/0 RABRE 8 6 BRS & i NF K\ dzo

i oA ~ A

LINE 3 OBABE RS Adz0KKE & 9EL YL So
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ShLIIAZ2YIE0 ¢KS RSTI fize OF T RDES A INE PARABTIARR2YS Vi 24 YOKIYE S (KS
2N afL2G@SiA2y ®

Note: Long path is nowvell supported in Windows OS. If a file egighder the path butyou get a prompt ofNo

such file try moving this file to a directory with a shorter path.

I t OBl GKS /2y FAIdzNBE t N2LISE t N22SOG #hARFNRRRES &I Oy

¢2 ALISOATE I RSOAOS ¥ 2RNIBIDAYS VydsSh H @ES ALINBSRS RISTIXARSS AlYKFS
{ StBOUlI & & NPERYAIE 7 AlBiGiRe2.820
¢SYLX FGESa FNB O0dzad2YAT SR g4 (K RERTAYWYR &F FdYyaAS R TLINESIMNIOSEs
2LISNI GAy3a O2yRAGAZY ® ¢ KKNMBONBNNEST Nil SYOYSNR £ (1 21 SNalzyf | RiSYaz dK S N
olaSR 2y GKSasS GSYLXIFdiSao

. Create System Design x

Configure Propel Project
Specify a device or board for project.

Language: Template Categories: Device Information:

Part Number: iICE40UP3K-FWG49ITR
Verilog ~| Al Templates <

LUTs: 2800
Famity: Board Processor: Registers: 2800
ICE40UP (iCE40 UltraPlus) | RISC-V SM T EBRBlocks: 20
Device: Templates: DSPs: 4
ICE40UP3K ~|| Empty Project PLLs: 1
Package: DLLs: 0

PCSs: 0
FWG49 4

PIO Cels: 56
faiil PIOPns: 37

High-Performance_1.2V -
Operation Condition:

Industrial -

Template Info:
Empty project for user to "build from scratch”.

4 .4

Online Data Sheet for Device Template Manager

< Back = Next = Cancel

Figure2.32. Specify a Device for Template SoC Project

Or,to specify a board for a nelvemplateSoC project, check tH&oardbox Figure2.33).
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<&, Create System Design XK

Configure Propel Project
Specify a device or board for project.

Device Information:

Part Number: LAV-AT-E70B-3LFGL15
System LCs: 637000

Board Select: Board |Processor: LUTs: 397440

Language: Template Categories:
Verilog = | Al Templates <

Avant-E Evaluation(D) % |RISC-VSM ~ Registers: 397440
Certus-MNX Versa Evaluation(B) Templates: EBR Blocks: 990
Certusl_)ro-NX Evaluat_lon(A) sy s DDRPHY: 3
CrossLink-NX Evaluation(B) DSPs: 1800
ECP3 Versa Evaluation(B) PLLs: 1
ECP5-5G Versa(B)

. DLLs: 13
Lattice Sentry Demo Board for Mach-NX (256)(A)
Lattice Sentry Demo Board for Mach-NX (484)(A) Ree= L
MachXO2 Breakout(A) MPER
MachX03D Breakout(A) HOk=
MachXO3D PFR Demo(A) -
Template Info:
Empty project for user to "buid from scratch”.

4 »

Online Data Sheet for Device Template Manager

< Back = Next > Cancel

Figure2.33. Specify a Board for Template SoC Project (1)

7. ¢KS /2y FAIdzNB t NP LISK FiguréeB4S CiNR &2A T NRNIRINBS G2 6(yKS dRS & A NB

+, Create System Design s

Configure Propel Project
Specify a device or board for project.

Language: Template Categories: Device Information:

Veriog ~TTAT Temphtes .| Part Number: LAV-AT-E70B-3LFG115
System LCs: 637000

Board Select: Board Processor: LUTs: 397440

:Avant-E Evaluation(D) *  RISC-V SM 7| Registers: 397440

Certus-NX Versa Evaluation(B) Templates: EBR Blocks: 990

Cer‘tusl_?rofNX Evaluat_lon{Aj Empty Project DDRPHY: 3
CrossLink-MNX Evaluation(B)

DSPs: 1300
ECP3 Versa Evaluation(B) PLLs: 1"
ECP5-5G Versa(B) il =
Lattice Sentry Demo Board for Mach-NX (256)(4)
Lattice Sentry Demo Board for Mach-NX (484)(A) e C
MachXO2 Breakout(A) EHOGCE o
MachXO3D Breakout(A) HIBTS e
MachXO3D PFR Demo(A) -
Template Info:
Empty project for user to "buid from scratch”.

4 »

Online Data Sheet for Device Template Manager

< Back | Next > Cancel

Figure2.34. Specify a Board for Template SoC Project (2)
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b2avSa
1 You can choose VHDL/Verilog in Language filed. The top wrapper is to be generated in your selected language.
All other IP and modules are generated in their default language.
1 Template Manager is for you to customize your own template that can be imported later. Refer to the
DefineCustom Templatsection for more information.
1 Custom templates (User Templates) can also be selected from this page, from théadvapnenu of

)
f
il
f

Template Categories.

hLIGA2yFE 0 1 62 dzi ChrKGRNIBNE OS&aa2N) aSOGAz2yY

If you create an empty project, you do not need to make any selection.
If you want a template with a specific processor type, you rteesklect the correct processor.

Different processors are with different templates. For example, RI8X processor is with different
templates from those for RISCMC processor.

. Create System Design X

Configure Propel Project
Specify a device or board for project.

Language: Template Categories: Device Information:
Veriog <! [ Al Tempiates | | Part Number: LFCPNX-100-
Logic Cells: 96000
Board Select: Board | Processor: LUTs: 79872
Avant-E Evaluation(D) = LRISC-V MC ~| Registers: 79872
Certus-NX Versa Evaluation(B) Templates: EBR Blocks: 208
Cer‘tus?ro—NX Evaluat}on(A) Empty Project LRAM: 7
CrossLink-NX Evalu_atlon(B) RISC-V MC Dual Processor Project DSP (18x18 Multiplier): 156
ECP3 Versa Evaluation(B) ADC Blocks: 1
ECP5-5G Versa(B) o o
Lattice Sentry Demo Board for Mach-NX (256)(A)
Lattice Sentry Demo Board for Mach-NX (484)(A) Pl .
MachX02 Breakout(A) ez 2
MachX03D Breakout(A) ALUs: 1
MachXO3D PFR Demo(A) o DPHYs: 0
PIO Cels: 299
Template Info:
Empty project for user to "buid from scratch". HOkIE 2
4 3
Online Data Sheet for Device Template Manager

< Back | Next > Cancel

Figure2.35. Specify a Board for Template SoC Project (3)

2.3.2. Openingan ExistingSoCProject

™=

To open an existing SoC projedtposeFile> “— Open Desigrirom Propel Builder GUhenu orclick Open Design

-

icon “— from Propel Builder ToolbgFigure2.36).
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% Propel Buikder

Fle Edit View Design Tool Window Help

e B f o o
OpenDesign WET ]
Recert Designs~ + =] 4 StartPage
v
Welcome Back
SULCELINEN poy Recem Project st

Embedded P

Figure2.36. OpenDesign

1. Browse to find the default project workspace folder or your own project workspace foldenggthe sbxfile,
such as Hell/orld.sbx(Figure2.37).

4. Open shx
&« v 4 » ThisPC » Windows (C:) » Iscc » workspace » HelloWorld » HelloWorld w [J] Search HelloWorld
Organize » MNew folder

Name ~ Date modified Type Size

3+ Quick access
application File folder

@ OneDrive lib
| HelloWorld.sbx

File folder
SBX File 1,412 KB

& This PC
3D Objects
[ Desktop
tf] Documents
‘ Downloads
Jﬂ Music
= Pictures
m Videos
=2 Windows (C:)

s Mew Volume (D)

¥ Network

- | Shx Files (*.sbx) v

File name: | HelloWorld.shx

Figure2.37. OpenExistingProject

2. ClickOpen TheBuilder GUI shows the SoC design.
When opening a projecBropelBuilder chec&the uninstalled IPs based on name, library and vendor. Version
check was skipped because IP can be updated to different versions. If IPs are not installed, warning messages
issued.

3. You can alsaseFile>Recent Designom Propel Builder Men{Figure2.38) to quickly open aecently closed
project.
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4. Propel Builder
File Edit Miew Design Tools Window Help

& New Design
~ QOpen Design T Q ler LK

Recent Designs L3 = . Start Page

Server h 3

-

idules
¥ | Arithmetic_Modules
3 Memory_Modules
» Processors_Controllers_and_Peripherals
» Verification IP
P
-

-

Connectivity
© pc-scmLTPl 120 1
© PcEX 124
@ SGMIl and Gb Ethernet PCS 130
© TsE_MaC 1.2.0

EVEDEDI

it

equation split concat invert

Figure2.38. OpenRecentProject

2.3.3. Generating and Instantiating IModule

After starting a Propel Builder project, you can add modules by dragging them from the IP Catalogthiew to
Schematic viewThe IP Catalog view comes with a large variety of modatesommon useandsomeglue logic
modules which can be founétom the IP onLocaltab. You caralsoclick thelP on Servetab to find and download

more moduledor specialized us(Figure2.39).

(Optional) From the Propel Builder GBICatalogarea figure2.39), choose thdP onServertab. Select a desired IP. IP
version is displayed alongth the IP name. For downloadable IF'“. Install button is shown. @ indicatesthis IP is

not compatible withthe current version of Propedr the currentdevice Youcan hover the mouse over 9 to see

the warning message details about why the IRassupported(Figure2.40). If the IP is already installed, Installed
shown(Figure2.39).
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4. Propel Builder

File Edit View Design Tools Window Help
= NS 4
e |—_‘§"| m
IP Catalog
o &
IF on Local IF on Server

@ Lattice Sentry PLD Interface

@ Lattice Sentry PLD Interface

'@' Lattice Sentry PLD Interface for Mach-MX
@ Lattice Sentry Embedded Security Block Muzx
'@' Lattice Sentry Embedded Security Block Mux
'@ Tirner-Counter

@ Timer-Counter

'@ Tirner-Counter

@ cpio

@ apio

@ crIO

@ Grio

GPIO

110 @
120 @
130 @
100 @
110 @
100
111 @
121 @
120 @
130 @

1.4.0
1.5.0
1.6.1

Installed

-

{7 [Lattice Sentry 12C Filter

11.000  |installed!

|2 Master
@ 12C Master
@) 12C Master
@ 12C Master
@) 12C Master
'@' Lattice Sentry 12C Monitor
@ 12C Slave
@ 12C Slave
@ 13C Master
@ 13C Slave

1110
120 @
130 @
140 @
150 @
100 @
130 @
140 @
2300

2.2.1

Installed

Figure2.39. IPon Server
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IP on Local IP on Server
) CMN Coprocessor Unit 120 ©
() Lattice Sentry PLD Interface 100
{7 Lattice Sentry PLD Interface 1100
() Lattice Sentry PLD Interface 120 ©
0 Lattice Sentry PLD Interface for Mach-MX 1.3.0 C}

(7 Lattice Sentry Embedded Security Block Mux 1.0.0 '{:}
@) Lattice Sentry Embedded Security Block Musx 110 O

) Timer-Counter 100
() Timer-Counter 110
@ Timer-Counter 122 O

@ Grio 120 @
(2] (5N 1306
oo 140 O

IP: gpio Version: 1.3.0
Vendor: latticesemi.com 1.3.0 O
ga 1681 Installed
i This IP can only be used in Propel Software 1.0.0 Installed
| version 1.7 and lower. Cfffk{::} 11.0 O
to install this |P.

¢ IS VT SLET 1-1-1 C}

@ 12C Master 120 @
@ 12C Master 130 @

@ 12C Master 140 @

@ 12C Master 150 @

(7 Lattice Sentry 12C Monitor 1.0.0 1:}

@ 12C Slave 130 ©
@ 12C Slave 140 @

@ 13C_Controller 3.00 @
@ 13C Master 2300
@ 13C Slave 221 Installed
@ 13C Target 300 @
{7 Internal Flash Controller for MachX05-NX 1.0.2 l{:}

Figure2.40. HoverMouseover the lcon

You can use the filter and search function in IP catalog to find the IP you degines@.41).
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4. Propel Builder

Eile Edit View Design Tocols Window Help
= s £ ]
a d % <'>‘7" m Qg g t [ ; [:
IP Catalog a
oR X
IP on Local IP on Server T.

AHB-Lite AFPB AT AXI4-Stream
Search:

Show latest IP version only

Show only IP supported by target device

B P server -
* |P
A Audio_Video_and_Image_Processing

@ Automatic White Balance
@ Automatic White Balance

100 ©
110 @

@' Byte to Pixel Converter
@' Color Correction Matrix
@' Color Correction Matrix

@ Debayer

@ Debayer
@' Pixel to Byte Conwverter

- Connectivity
@ DC-5CMLTPI
© pc-scm el
@ DC-5CMLTPI
(@ DC-5CMLTPI
@ pciEX

160 &
100 &
110 &
1.00 &
110 &
150 &

1.0 &
121
130 3
141 (O

1.2.1

1.1.1 {:}

Installed

@ S5GMIl and Gb Ethernet PCS
@ SGMIl and Gb Ethernet PCS

120 @ .

Figure2.41. IP Filter andSearch

1. SAMWEGEET SR & dzOOEKE B KSR Viik{ERAGHAENBL t
L’.I

b2dh§Ye Lt GKI ' NB 02 Y LI eS| sl i RYKBE 2 OIdANNB Yy i RSTA O
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4. Propel Builder

k

b .

k
* |P
k

||f'| Arthmetic_Modules
|'f'| Mernory_Modules

Eile Edit View Design Toocls Window Help
= =
EE', L E ¢ % .%. E SR>
IP Catalog O
e |
o &
IF on Local IF on Server T-
Module/IP on Iﬂl
* Module
r EArchitecture_Modules

||f'| Processors_Controllers_and_Peripherals

[ Verification IP

£3 Connectivity

@ criO
@ crio

@ 13C Slave
¢ 5FE Interface
@ SPI Master
@ SPI Master
@ sPISlave
@ SPISlave

© © uvarT

¢ Watchdog Timer

- ||f'| Processors_Controllers_and_Peripherals

160 T
161 1
221 1
101
131 15
140 T
140 T
150 1
130 T
140 T

i;

J=

TTT

aus-E E].Eus T

concat invert

rtl equaticn

split

Figure2.42. IP Catalog

2. CNR YL @ K$yi Iesd FREE A BBIEO KL tids 5ok
Y 2 RdzfGK{SO & S YAAGSAGD |

a 2 BAZ 1S NARIZLTIR BidaKi

0 K32 NL tR NRA RAB I I t
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4. Maodule/IP Block Wizard x

Generate Component from IP gpio Version 1.6.0
This wizard will quide you through the configuration, generation and instantiation of this Module/IP. Enter the following
information to get started.

Component name:  gpio0

Create in:

Mext = Cancel

Figure2.43. Module/IP BlockWizard¢ Generate Component from Module gpio Version6l0

3. 9y UBRIVLIRZYBYA /(2KYSLRZ ¥ S yHINEHAYd0OK ot EbOSE dhaz2nRdzf Sk Lt . f 2 O]
0KS2YyTARENER y SyLE LENINE A 200 303k StibNGB

% Moedule/IP Block Wizard X

Configure Component from Medule gpio Version 1.6.0
Set the following parameters to configure this component.

Diagram gpioc0 Configure gpio0:
“| Property Value
~ General
MNumber of I/0 Lines [1-32] 1

Remove Tri-State Buffer
Initial Output Value (hex) [0 - FFFFFFFF] | 0

J pIOO 0 Direction (hex) [0 - FFFFFFFF]

APB_S0

clk i

resetn_i

Interface APB

INT

gpio_io[0:0]

gpio

1 2 Mo DRC issues are found.

< Back Generate Cancel

Figure2.44. Module/IP Block Wizard, Configure Componentrom IP Gpio Version 16.0
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4. 6 h LI meSyOr2fy (Ed 3 di6B { 828 By REAS & A NBR2 MINE IS NIKES O |

Sy I bR LS Adize O 1ay5 f IStOdi2 |

b2 (YIS IR 3ISYSNI GS

DSYSNI G MNPIISGRESENBEY2 RB KR BR2 @KA A
5./ t POYSHIE& SkLt . 201 KEMDE yNRNIAIK2R A0S EMISGHD

4 Module/IP Block Wizard

Check Generated Result
Check the generated component results in the panel below. Unchedk option 'Insert to project’ if you
do not want to add this component to your design.

Component 'gpiol’ is successfully generated.
Module: gpio  Version: 1.6.0

Vendor: latticesemi.com

Language: Verilog

Generated files:

IP-XACT _compaonent: component, xml
IP-XACT _design: design.xml
black_box_verilog: rilfgpiod_bb.v

cfg: gpiod.cfg

IF package file: gpiod.ipx
template_verilog: misc/gpio0_tmpl.v
dependency_file: testbench/dut_inst.v
dependency_file: testbench/dut_params. v
template_vhdl: misc/gpiod_tmpl.vhd
top_level_verilog: rilfgpiod.v

ﬂ Insert to project

< Back Finish

Figure2.45. Module/IP Block Wizard; CheckGenerated Result

6. { STISYEISNL &2 IEBIAEKSI 62 (1 WKS o2 ¥ DSKS NI (35 awvSaEFANY $IAL Yy AR y
RAFf 23 Lo &0z1l4 K ¢ 6 y S INIBKRR S 1) 2R §o2(E | LILIS | NIp
7. 1 TOSING @iy & SINKR SR oK y® A RN KBS FAY S RNIAG2 ¥ OB weNgdd y a
4. Define Instance 7 bt
Instance Mame: gpiod_inst
Instance Reference: gpiol:1.6.0
OK Cancel
Figure2.46. Design Instance Dialog Box
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w»

8. & LJi AG2 K I ¥ 3
9. / t A& ¢KS

ot
~
w
4
<
Qx
T
()
™ B
NS¢

NBRIPY § LI OS AR t 2SRRIl €
01 { XN Y@ MO\ gt S

% sbp_add_component —vlnv {latticese
%

File Edit View Design Tools Window Help
= 2] @, o (3 =
S - N A BEE e ¢ Ha e

csiicn o Schematic Address 4 startpage

o~

ocx

1P on Local TP on Server =T
~ [ Processors_Controllers_and_Peripherals A
% System_Memory 111
45} AHB-Lite_Feedthrough 100
42k AHB Lite Interconnect 130 Ki
i} AHBLiteto APE Bridge  1.1.0 a1
{2 APB_Feedthrough 100
42k APB Interconnect 110
5 AXI4to AHB Bridge 100 _
100 rstn_i
% AXI4to APB Bridge 0.
5 AXI4 Interconnect 1000
v 1 Verification IP
~ P
~ [ Processors_Controllers_and_Peripherals
© crio 160
@ RISC-V MC 220
© uart 130 5
=
f= wf Fum
rtl equation split concat
- >
invert
1P Catalog Design View 7
Tel Console

mi.com:ip:gpio0:1.6.0} -name {gpiod inst}

3. Propel Builder [Cy/Iscc/workspace/EmptyProject/EmptyProject/EmptyProject.sbx] Device: LFCPNX-100-9LFG672C Board: CertusPro-NX Evaluation

QQaa@

gpio0_inst

— resetn_i

-

r¥-
INTR|+|
Ll

gPIO_iO fmm

L

% sbp_design open -name EmptyProject -path {C:/lscc/workspace/EmptyProject/EmptyProject/EmptyProject.sbx}
% sbp_design config ip -vinv {latticesemi.com:ip:gpic0:l1.6.0} -meta_loc {C:/Ussrs/jzheng/PropellPLocal/latticesemi.com ip gpio_1.6.0} -cfg {C:/lscc/
workspace/EmptyProject/EmptyProject/ .lib/latticesemi.com/ip/gpio0/1.€.0/gpio0.cfg}

1

Figure2.47. Propel BuilderSchematicview Showsthe Module Instance

10. ¢ LJIG Av2 ¢ rBres/ S NI

i oA

KA A

LA ¥ a RI2\dDB BdztOF kA LOH]
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Figure2.48. Regenerate Module/IP
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Fie Edt| View Design Took Window Help
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Auto Connect
Creste Part
Acd St Itance
Upgrade All IPs

£ully upgraded pll

+1: Warning missing dr:

8.0t Warning miss

ing driver HDL files.

2.3.4. Adding Glue Logic

Figure2.49. Upgrade AllPs

Propel2025.2builder suppors glue logic moduleas well as IP modules. You caidglue logianodules by dragging

them from the IP Catalog vie(Figure2.50) to the Schematic view
Gluelogicsis modified afterwardsy double-clickngthe module
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IP Catalog O
o &
IP on Local IP on Server T-
1 Module/IP on Local
* Module

» EI Architecture_Modules

» EI Arithmetic_Modules

EI Mernory_Modules
» EI Processors_Controllers_and_Peripherals
v [ Verification IP

* |P

» EI Processors_Controllers_and_Peripherals

-

S
34} E f — BUS-E
rtl equation split
}BUS ~[>«:—
concat invert
IF Catalog Design View
o o

Figure2.50. GlueLogic Section of the IP Catalog

2.3.4.1. Concat
1. CNBY G(KS Lt KGNy DREdE FEOERKH { 8KS 02y OF i Y2RdzZ S 2 NJ RN
GKS {OKSYLl (A O o ol dpNiRI2 dEsIP[ 2 34 O

© 2025Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are asWatetatticesemi.com/legal
All other brand or product names are trademarks or registered trademarks of their respective holders. The specificaiiviosraation herein are subject to change without notice.

FPGAUG022431.0 45


http://www.latticesemi.com/legal

== LATTICE

I#‘
Logic Diagram Configuration
I RHS: | BUS[S:0]
LHS: Al5:4]
B[3:1]
A[S:ﬂ o
B[3 1] BUS[S 0] Add Remove
——

cfol.

oK Cancel

Figure2.51. Glue Logic for Concéflodule
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Schematic Address 4. Start Page

clk_i
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Figure2.52. Schematic View ShowsConcat Module

2.3.4.2. Huation
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<, Glue Logic ? it

Logic Diagram Configuration

Module Mame: = equation_module

Expression: O= A& B

equation_module
0

AR AP

QK Cancel

Figure2.53. Glue Logic Wizard for Equation Module

&2 Rdzt S FRIBEROKF y3IS (G KIRBAXNER Y HBSWSBHREEYOK! y 3§

U KRSS F IS izl INBB2RASZYR NBRE KS SELINB&aA 2 Y & dzLILI2SNIKED dpofe2 RdzfoS 2 N
YIEYS | yR ISHBINERYSFIA NS Rzl IFINNB G BR 2y EE O2YLIMBSE 6A 0K !
AN YYI N

3. / t hOWKS & O0KSY!I i KB dat tRA®Rgzt B2 Wy NBR | LILIS HaNE JdpyiBoi KS { OK S

Schematic Address 4y, Start Page

equation_module_inst

e
-

(I)I'»

(l)m

Figure2.54. Schematic Viewshowsan Equation Module
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2.3.4.3. Invert
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Figure2.55. Schematic View Showthe Invert Module
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%, Glue Logic X
Logic Diagram Configuration
Language:  VHDL hd
Use Existing File:
Rtl:| library ieee; =
h 2 use ieee.std_logic_1164.all;
entity h2 is
port(a,b,s : in std_logic;
y :outstd_logic);
end;
—a architecture bhv of h2 is
begin
y <= (s and a) or ((not s) and b);
1 b end;
library ieee;
use ieee.std_logic_1164.all; o
1
OK Cancel

2. . 2dz BRP dAIW2BYR dzfi KvBAFYNS B

Figure2.56. Glue Logic Wizartbr RTLModule
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4, Glue Logic

Logic Diagram

Configuration

gp_ti

Language: Verilog
Use Existing File:
CopyToDesign:
Path:

mer(

rst_n_i

clici

apb_psel_i
apb_paddr_i[31:0]
apb_pwdata_i[31:0]
apb_pwrite_i

apb_penable i

apb_pready o
apb_prdata_o[31:0
apb_pslverr_o
int_o
timeout_o[3:0]

[:fdesktop/wspace_test/gptimer/gptimer/lib/lattice

Add

X

-

=

*

Remove

OK Cancel

Figure2.57. Existing RLModule Configuration

Propel Builder nowwgpport multiple HDLfiles inRTLmodule Youcan select multiple files iGUIlwhen Use Existingile

is checked(C A JwipNS

Note: You @nnot setVHDL files ithe RTL module
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4. Glue Logic

Logic Diagram

Configuration

Iscc_gddmnx71 -
Language: | Verilog -
clk i
Ié Use Existing File:
datail7:01
sync_clk i Path:
syreret i ‘Z”;’:i—:: ComToDesian: C/lsce/radiant/2025.1/ip/lifcl/ddr_7to1/rtl/bw_align.v
sync_start_i - odl py gr- C:/lsce/radiant/2025.1/ip/lifcl/ddr_7to1/rtl/gddr_syncv
3“9""“? e clk C:/Iscc/radiant/2025.1/ip/lifcl/ddr_7to1/rtl/lscc_gddrx71.v
“;d,ate" aied- C/lscc/radiant/2025.1fip/lifcl/ddr_Tto1/rtiflscc_gddrx?1_n
rst i
—— ready o— C:/Iscc/radiant/2025.1/ip/lifcl/ddr_7to1/rtl/lscc_gddrx71_r
ohasestep.i "I‘:"jgz B Ci/lscc/radiant/2025.1/ip/lifcl/ddr_Tto1/rtl/lscc_gddrx1_n
i red J:L :,:ag_a: C/Iscc/radiant/2025.1 fip/lifcl/ddr_7to1/rtl/lscc_gddrx71_tx
e ahasestep. - C:/lscc/radiant/2025.1/ip/lifcl/ddr_Tto1/rtl/lscc_pll.v
mmiclied phasedir o~
Immi_resetn_i
" phaseloadreg f—
[Tl phasesel_o[20f=
Immi_wr_rdn_i
Immi_ready_d—
Immi_offset_i[6:0] ) )
Immi_rdata_valid of—
Immi_wdata_i[7:0]
Immi_rdata_o[7:0f~
apb_pelk i
apb_preset n_i epb pready o=
- apb_plverr g—
apb_penable i
Ay apb_prdata_o[7:0f=
apb_psel i
apb_pwrite_i 4 4
apb_pﬂddr_il?ﬂl Add Remove
apb_pwdata i[7:0]
-
4 »
OK Cancel

Figure2.58. Use Existing File
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Schematic Address . Start Page
inv_inst
A[2:0] frmm
=l bb[10:8] B =
C

Figure2.59. Schematic Viewshowsthe CustomRTLModule

2.3.45. it

1. CNRY G(KS Lt (K3SLrE RS GO 250X  IERKRSZf RN 2AND | RESLIENRIL) Y2 Rdzf S
{ OKSYIFGAO OASsdCh INGESLIF DA ADLIB AT | NR 0

4y, Glue Logic ? W
Logic Diagram Configuration
i LHS: | BUS[5:0]
RHS: | asq)
B[3:1]
C[o]
A[5:4]
p— Add Remaove
BUS[5:0]|B[3:1]
———
C[0]
4 3 -
| O Cancel |

Figure2.60. Glue Logic Wizard for Split Module
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Schematic Address 4. Start Page

|A_[5:4]

BUS[5:0]}B[3:1]

Figure2.61. Schematic View Shows Split Module

2.3.5. Working withthe Schematic View

You camtmakechange inthe Schematic view including automatic layout to clean up the display, movingnggsiz
renaming blocks manually, highlighting objects and zooming the display in and out.

2.3.5.1. View SgnalList of Block

r -I‘ =1
Click the plus sig:ti of the desired block to sethe signals it contains. The plus sign changes to a negativi_dign

| e |
and shows the signal liss shown irFigure2.62. Clickthe negative sigi— to close the expanded bus. The schematic

returns tothe previous form.
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gpio0_inst

- =,

— E]APB_SD
—{ PpPADDR[5:0]
— p-PENABLE
— <«PRDATA[31:0]
— <PREADY req
INTRL-|-J- —
— PpPSELx -
gpio_iol—
— <4PSLVERR
= pPWDATA[31:0]
—  PpPWRITE
—clk_i
—iresetn_i
", A

Figure2.62. SgnalList of Modules

2.3.5.2. lectOne orMore Objects
Slect one object or more objesin one ofthe following ways:
1 Click on theobjectin the Schematic viewlhe selected object turns to redrigure2.63).
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File Edit View Design Tools Window Help

s &R M A BEE NS HE:R & Q@

IP Catalog m] Schematic Address 4. Start Page
&

s -
1P on Local IP on Server T
L MedulefIP on Local
~ Module
Architecture_Modules
3 Arithmetic_Modules
» Memory_Modules

A Processors_Controllers_and_Peripherals

& GPIO 1.6.0 - .
& RISC-V MC 210 ok i gpio0_inst
i RISC-V SM 110 - (_ ~N

5 system_Memory 1.0.3
T+ UART 13.0 rs1
T AHE Lite Interconnect 130 rstn_i — |+|APB_SO
4 AHE Lite to APB Bridge 1.1.0 LEd r<-
& APB Interconnect 110 INTR|+| —

3 Verification [P

- P w— CIK
» Processors_Controllers_and_Peripherals .
OPIO_IQ [
—d resetn_i
rl equation split concat invert
Design View IP Catalog =

Figure2.63. SelectObject
9 Ctrkclick or Shifclickin the Schematic view to select mattegan oneobjects

1 Clickthe Area_selecir:oni k: from the Propel Buildeffoolbar.dick and drag to draw a selection rectangle around
the modules and ports in the Schematic view. Clickitiom again to turn off the Area_select mode.

1 Fromthe Schematic viewright-clickand choose Select All or press &tro select all the objects.

Note: Ctriclick or Shificlick on the object in the Schematic viean alsade-select the object while leavintpe others
selected.

2.3.5.3.  Re-arrange theShematic

Propel Builder allows rarranging the objects the schematic view. You can-aerange modules and port&rag
objects to rearrange the schematic. Propel Builder has rules for placing oljeetdjust the schematim an orgarized
arrangement.

1. {StSO0G GKS RééANBR Y2Rdz Sa 02yS 2NJ Y2NB Y2RdzZ S&a OFy
Oy 6S RNJ}3IISR i KS al yYs$ L]AYSMJ
2. /onszyastsmﬁFammf( ¥ES RSAOANBRZ2 Y O

3. wStSIHaS aéebdx¢gdzas

Note: Theselected objectean bemoved to a specified locationor nearthe existing objecfasnear ashe rules allowy.

Other objects in the schemat@nalsobe moved to accommodate thenew location of theselected objects

To bring selected objects to the center of the Schematic vsiwgthe Locate Object mode

1. /£ A Q2 GIKBSA ﬁ)ﬁfﬁé\@ﬁﬂ NIKISS  ¢2. 20240K SNIPIICO 1 I N Ry W) (i 2N/ & D

2. { S 800 (K OBHEAKBFA¥APES 25t SOGSR 202800 A& Ay G(KS
& A IrdzNSD
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File Edit View Design Tools Window Help

sEHA M A BMEE xGEHE-: o QQaaQ
Design View a

B Schematic Address . Start Page
LFCPMX-100-9LFGE72C

= 1 EmptyProject
» 2 Ports
A 1? Instances
v 1F gpiod_inst
v [ Components

rstn_i

i[> p .

[
ry
i+

5

‘U.'.l

3
I

Properties
Name: | gpio0_inst

Type: Instance
Path: EmptyProject/gpio0_inst
VLNV: latticesemi.com:ip:gpio0:1.6.0

Design View 1P Catalog 4

Figure2.64. Locak Objects
To automatically simplify the layout
1. WA I®EGAO] | YyESKSNBE Ay KxSaF 0@&¥aitA0O GASs I yR O
2.3.5.4. DuplicateaModule

Selectthe desired module and cligRlone . Orright-click on the module and choo$&one . A copy of the
schematic block appears with a new instance nahigufe 2.65). It creates a separate copy of the original module
using all the sameettings ands essentially its own component which can be modified and managed separately

gpio0_inst gpio0_inst O
' ™ ' ™
= i1 APB_S0 _ = i1 APB_S0 _
B INTR o] o B INTR oo} e
—clk_i B —clk_i -
gpio_iop— gpio_iop—
—{resetn_i —{resetn_i
b J b J

Hgure 2.65. Duplicatea Module
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2.3.5.5. Restore aDeleted Module

1 WiKSal GRKSBARIAIABBS 3I2 (2 (KS GKBY LIS Sy(IORYIRERRIE NS
T2dyyR (KS A[YX ai0SEAA2S6S y2 01 aREBYIBROBRS G SEG @

m|

Design View
18 LFCPNX-100-9LFGET2C
= 1F EmptyProject
K 3:- Ports
A iﬁt Instances
v 1E gpiol_inst
v 1 gpio0_inst_0
= |i¥| Components
|| gpiot:1.6.0
|| gpiol_0:1.6.0
|E| apb0:1.0.0

Properties
MNarme:

Type: Instance

Path: EmptyProject

VLMV  lattice:systembuilder :EmptyProject: 1.0

File:  C:flsccfworkspace EmptyProject/EmptyProject/EmptyProject. sbix

IP Catalog Design View

Fgure 2.66. DesignView

2. WA IBEA GKS2YLR¥Sgzi g y i Iy2R NBZRMNGYNCAK S S5 STAYS Lyadly
GA 3 deblB2 LIS Y ©

. Define Instance ? >

Instance Mame: apbd_inst
Instance Reference: apb0:1.1.0
OK Cancel

FHgure 2.67. DefinelnstanceDialog Box
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3. oy iBNYEYS F2NJ GKS ySs Ayailyos
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2.3.5.6. Reconfigure aModule

1. 52dzDf § O] (RS WEKRIES ( KSdzya Rz Si@KANBORGLPHAKIRIANGS2 RdzAf Sk Lt
AT IONRAsB 2 LISy a o

4. Module/IP Block Wizard *

Configure Component from Module apb_interconnect Version 1.1.0
Set the following parameters to configure this component.

Diagram apbd Configure IP
General Main Settings Master Priority Settings

Property Value

~ General
Total APB Masters [1- 32] 2
Total APB Slaves [1-32]
Master Address Width(bits) 32

apb0
Data Bus Width(bits) 32
—4HAPB_s00

—EAPB_SOI APB_MOE —

—lapb_pclk_i APB_MO 1@ —

—apb_presetn_i

apb_interconnect

4 L4 Mo DRC issues are found.

Generate Cancel

FHgure 2.68. Module/IP Block Wizard; Configure Component
2. /2y FROR2ENBYSY(G OoAyOft dzZRAY3a DSYSNIf LINBPLISNIEZ alAy {SaGa?
AY (GKS a2Rdzf SkLDPOYIMIANISFRRNRS Rz SK F 45 QSN A O of 201
Y2Rdz S OKlFy3aSa (2 YIGOK (GKS ySg O2yFAIANI GA2y D
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2.3.5.7. ResizeModule Blocks
1. {St SO0 (GKS RSad NBKRS YorifRd (S 10d 2KANIKE AGRAI®EP Ay NBR 6A0K

apb0 inst
- - N
=i I HAPB_S00
— EﬂﬂDB_SDI QDB_MDD[E -
—apb_pclk_i APB_MO1 {3} fe=

—lapb_presetn_i
IS -

Hgure 2.69. Select Module

2./ tA01 YR RN}3 2yS 2F (&«B8KDODRRYSMEI&KS OKRYPIE® (KS airls
3. wStSrasS (KS!Y2aziiKSolbzado2gdia Y2aAa&t@DIW 1S NB2Y F2N (K

Note: Rightclick the module block and chookmresize Instancéo restore the size of the module block.

2.3.5.8. Methods to Zoom

Thereare a variety of methods to zoom within the Schematic view including toolbar commands and dragging in the
Schematic view.

Thefollowingcommands are availabfeom the Propel Builder Toolbar
Zoom In(CtrI++,@ T enlarges the view of the entire layout.
Zoom Ouf(Ctrl+) Q T reducesthe view of the entire layout

Zoom Fi'_ T reduces or enlarges the entire layout so that it fits inside the window.

l/ )
Zoom Tc"j\ T enlarges the size of one or more selected objects on the layout and fills the window with selection.

Note: The mouse wheel provides a finer zoom control by rolling the mouse wheel forward to zoom in and backward to
zoom out while pressing the Ctrl key.

I To zoom by holding the mouse button and dragging
1 To zoom to fit the window, drag up and to the left. The image adjusts todilvindow.

1 To zoom out, drag up and to the right. The dragging distance deterrttisesmount of zoom. The image is
reduced and centered in the window.

1 To zoom in, drag down and to the left. The dragging distance determines the amount of zoom. The image is
enlarged and centered in the window.

1 To zoom irin a specific area, start at the upp&aft corner of the area and drag to the lowgght corner of the
area. Tharea that dragingacross is adjusted to fill the window.
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Note: Make sure that théArea_selecicon r is not selectedn the Toolbar. If you need to usérea_select and zoom
by draggingfrequently, chooseTools> Optionsfrom Propel Buildemenubar. The Options Dialog open&igure2.70).
SelectUse rightmousebutton for zooming actiors and clickOK Then you caselectaninstanceusingthe left mouse

button, zoom in orzoomout using theright mouse button, and thé\rea_selecicon r: disappeardrom the Propel
BuilderToolbar.

qh

Themes: Light -

General Color Network Settings Directories

E use right mouse button for zooming actions

Automatically connect after instantiating an instance.

Set Default

oK Cancel Apply

Figure2.70. Options Dialog

2.3.5.9. Group
In the Schematic Vieywou can group the component as need&loup does notintroduce any RTL level change.

1 Support creating group with selected instanc€fick on thénstancesyou want to group, and rightlick on them,
chooseCreate GrougCA 3 deRJB Youcan deselect/select the instancesthe dialog (Gi 3 dzRJB
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sys_ahbl_inst
r- - |
FIAHBL SO0 AHBL MO2EF|
ihbl_hresetn i AHEL MOOFF fummed |
ihbl_helk_i AHBL_MOTEE]
L = |
ahbl2apb_inst apb._inst
1 [ o r ol
_ e
A e, ANt
i  MOFF| pb_pelk_i
]. }- i b et EMOER— ]
L = 5 =
4, Create Graup x
Name:  pridge interconn_insts
Instar
NSNS M §F ahbl2apb,inst L
1 cpul_inst
4 i2c_inst
I scic_inst
I} sys_ahbl_inst
1} sys_apb_inst
¥ sys_osc_inst
1 wart_inst
71 sys_mem_inst
oK Cancel

Fgure 2.72. CreateGroupDialog Select/Deselect
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i

Fgure 2.73. CreateGroup Effect

1 Supportdragging in/out instance from group by mouse.

To ungroup, click on the component (gpio_button_inst), drag it outside the group area and then release the mouse
over the blank spac@Hgure2.740 @

gpio_groun
gpio_button inst
APENER ntercsnnect s
™ i ek R fresorfeet
i ot ns g of
apio_ed inst
p Job nsrconnec (erooso .
. gpic adirst TR efconc
P s i Jed v gpic o nitb
fesetn
ET b rsrconnec
ot instsysdmresemoney | | gpio_switchinst
dcsinst DCSOUT et .
50 . gpic swich ined INTR feerconnac:
I — ki | pic_switch ins]_gpic_jo_neto
- —

—— |
|

Fgure 2.74. Ungroup
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1 Support creating empty groups
1 Only support soc project, group function will be d¢héshin the verification project view.

2.3.5.10. MoveaShematiclmage

You carmovea schematic imagevithin the Schematigiew by panning and scrolliivg

1 To pan the imageHold down theCtrlkey and the left mouse button while dragging tineage.

1 To scroll verticallyRotate the mouse wheeDrclick in the vertical scroll bar.

1 To scroll horizontallyHold down the Shift key and rotate the mouse whelclick in thehorizontal scroll bar.
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2.3.5.11. Show the Gonnectivity of aModule

Right-click the module and choosghowConnectivity. All nets connected to the modulall pins and ports conneetl
to the netsare highlighted figure 2.75).

File Edit View Design Tools Window Help

FTCcHAMEINGBENDNS QQQQ

Design View o Schematic Address &, StartPage
8 LFCPNX-100-0LFGB72C =

~ I HelloWerld
= {F Instances

» I ahbl0_inst

=
o L

b iF ahbl2apb0_inst
v 1E apbl_inst
» 1E cpullinst
» 1F equation_module0_inst
» 1E gpiodinst
» I oscO_inst
» IE plio_inst
v IE sysmem_nst
» IF vartdinst

» 2= Ports

> Nets

> Components

Properties

Name: | cpu0_inst g 7
Type: Instance

Path:  HelloWWorld/cpud_inst

VLIV:  latticesemi, com:ip:cpu0:2, 1.0

IP Catalog Design View

FHgure 2.75. ShowConnectivity ofthe Module

2.3.5.12. Highlight anObject

. cliighlight =3 or rightlick the ob ahiight 2 The object is highi
Slectanobject and cliclHighlight , or, right-click the object and chooddighlight . The object is highliglet

<,
in blue (Fgure2.76). CIickHighIight'_—4' again You canremove highlightingln the Toolssection, you can change the
highlightcolor.

gpio0_inst

IHHAPB_S0

INTR[E

gpio_io

FHgure 2.76. Highlightan Object
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2.3.5.13. (Change theName of anObject
1. {St SO0 (WKNPAYRHSHKEBETFa s B@oy T2NNI (A2YySA@ESHEKSA &4 taNR2LIS/NIAANYS i K
I NBk 3 demIBD

Properties
Mame: | gpiol_inst

Type: Instance
Path: HelloWorld/gpiod_inst
VLMV:  latticesemi.com:ip:gpio0: 1.6.0

Fgure 2.77. Object Properties
2. IKFyBBS yI YS9y @BNIOtyAroNS OKIOKBSA My S g | yRO [ Aald OASs
2.3.5.14. Print a Schematic
1. /| K2 ZABNAY (i ®wKS Gk S& y i t ISToaEpe LIBY AR 2 ¢

& Print Preview: Schematic ? X

HE (e - & & BE < € n= % JEE E &

Fgure 2.78. Print Preview
2. 9ELI yR GKS tNAyid tNBOASSG 6AyR2¢6 (2 (KS RSAANBR aAlsSo

3./t AOt iﬁﬁﬁ{zmﬁéﬁ;‘lywﬁﬁedzéﬁ GKS LI LSNIRAYSOSYR NBMNBEAY A
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4. | £ A O NIV ™~ ¢
5. | Redz i

2.3.6. ConnectingModules

0 KS SAIRA y SOiSxk @Buy®EiA v 3 &

You can ennect the pins of modules to otheradules or to toplevel ports bydragging a line between them or by
selectingconnection pointsor by assigiing a constam value to an input pin or bu®ropel Builder does not allow
obvious in@propriate connections, such asconnectiorbetween two output pins or mismatched buses.

2.3.6.1.  GonnectModules byDrawing
1. a2¢0S GKS OdzNA 2oMIB( D dANE RINY OKMIDI/BMII H6RFO K LIS OAK A S RNI I3 A
LAY Z LIRNJF > eN2gSR LAY 20KNINPMIK SH K2 2 dz KAERRRAE S NIEX 2o SR
YySaiSO2088R 6 KSy @& 2@ REpiB NI 2 9SNJ A
apb0_inst gpio0_inst
(= N =
—{ i4=1APB_S00 w/ 1APB 50
= r3 _________.__-:[h L ol r-1
— [+]APB_501 APB_MO0L+_= L=d INTRL+J'
= B clk_i -
—{apb_pclk_i APB_MO1 ] jm - io_io
. - '-!-' resetn i 9pie—
—apb_presetn_i
A% vy

FHgure 2.79. Drawa Pin or a Port

—~HRIRQ_SO
~FRIRQ_St
—~HIRQ_S2
— HIRQ_S3AHBL_MO_INSTR{H =
—EBIRQ_S4 AHBL_M1_DATAL—
—FHIRQ S5 TIMER'TRQ MO~
- [‘ERQﬁs system_resetn_o}—
—~HHIRQ_S7

clk i e i
rstn_i rst_n_i

cpuO_inst
s R

sysmemO_inst
Y

FAHBL_S0
FRAHBL_S1
ahbl_hclk_i

ahbl_hresetn_i

3 J

Figure2.80. DrawNets

2./ £tA01 2y GKS LIAYS LIR2NII LANIGKSI ORKIYES Oxi2hd2 yo FAyal |if 2 20525/Ry>S
0KS (g2t @BRISOGAaAdAf RSN ONBF{iSa | LI GK | NRPdzyR 2GKSNJ 2062
3,28ty O2yyS0i Y axkaSyLI YR NB2 NIk 2 @ SHipabII G 2y = GiNE Y
OKNABEGK Ol YSydz @2 AYLIX SYSyd A
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ahbizapbd_inst
bl inst B
retn FF AHEL_SD —— " ted
_-D e el v i i MO -~ <
red_i[_— b b s AHEL MOOEE i APE_MOFE| —> led_o[7:0]
b hreene | AHEL MO1EE e
apb0_inst
i M AFB_S00
cpull_inst :l‘ =" ape_MoogE
i
FFIRG_SHEL_MO_INSTREF L. APE_MOLEF
FFIRQ_SHEL_M1_DATARE - -
k_i  TIMER_IRQ_MOFFF
=frst_n_i Syt T2 _Ofem

FFAHEL_S0
HFAHEL_51
zhbl_helk_i

zhbl_hresetn |

uartd_inst
FF APE_SD
ki INT_MOEE
st n_ ¢
nd_i

Figure2.81. SelectMore than One Ports
4. 2 KSy Ok ¥ SKO4 A Q3R LING IBEG| (Kk&EBNI B8R @P3 Y2RS®
t AYKbSGkt AYLFIOSkbSGLFIOS RAGLI & FALGSNY
5. /A KN@EBY OKSYI GAO OASwBOMMKGBY TABLISNMBARABGSNI KARS

Schematic Address %, Start Page

2 Fins
Pinlfaces

systemd_inst Nets

FFANL_S0 Netlfaces

axi_aclk_i

Lpesain
0 _inst. cpull_inst.
rstn_i[ - i clkop 1RQ_S3 AN IS TREF
lki i lock o equation_tiodle_ns: —T[RQ_SZLOCAL_BLE_M_ _BUS_IF
o _systents g

xix2_inst axi2apb? inst
- —
P e oo 5 _AKT_ARESETIARE_MIGE
] ¥ iy -
R e i — _L_cic
——irtn H

wilzapb0_inst

FFANIL_S00

avilzapt
L s A%I_ARESETIAPE_MOCH
5_AKE_ACLK

s1_uart_rxd i[>

Figure2.82. Pin/Net/Pinlface/NetlfaceDisplayFlter
2 KSYy tAYyKktAylRBR0OS WRMRRYB K DY T K SA KAIDFES \a | PBIRMideak aRGFX BY
dzZaSR (G2 @OAS¢ RSarady Slarteo
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Schematic Address . Start Page
&b
{Bins
[ Pinlfaces
.
systemi_inst R
pllo_inst
rstn
Rl AKLM_INSTREE bemi)_inst
equation_module_inst HFIRQ_SILOCAL BUS_M_DATARF
FFIRQ_SAOCAL BUS M_INSTREF FFLOGAL BLS I75
osc0_inst FFIRQ. -BUS M FFLOCAL BUS IF S

g inst axizapbl_inst

i ol ) s0_apb_gpio_inst

i ANIL S FFANIL_S00 APB_MOOH
L e sw ¢ 1 s y

= AL s |

axiizaphl_nst

FFAPB_SIINT_MOFF

s1_uart_ped i

Figure2.83. Pin/Pinlface isHidden

6. Yy RA DA RdzZINGS LWIZE NIR & SARA (GrRA yO 20y difsd CRaNISS/ IR 13 @B IS

cpuO_inst ipbox0_inst
[Hmra sz AXI_M_DATA4|~ —[—interfaceo
[Hmra s3 AXI_M_INSTRH = P rvfi_halt
(R s4 LOCAL_BUS_M_DATA4|~ —{ prvfi_insn[31:0]
clk_realtime_i LOCAL_BUS_M_INST o —  prvfi_intr
clk_system_i RVFI4H ~ - prvfi_ixI[1:0]
rstn_i system_resetn_o— = prvfi_mem_addr{31:0]

= prvfi_mem_rdata[31:0]
= p-rvfi_mem_rmask[3:0]
= prvfi_mem_wdata[31:0]

Ain D = prvfi_mem_wmask[3:0]
= prvfi_mode[1:0]
= prvfi_order[63:0]
= p-rvfi_pc_rdata[31:0]
= p-rvfi_pc_wdata[31:0]
= prvfi_rd_addr[4:0]
= prvfi_rd_wdata[31:0]
= prvfi_rsi_addrf4:0]
= prvfi_rsi_rdata[31:0]
= prvfi_rs2_addr[4:0]
= prvfi_rs2_rdata[31:0]

aout0—

Figure2.84. Individual Port Connection within Bus Interfaqé)

1 If the bus interface is already connected, individual port connection ovestigeexisting connection inside
the bus interface.

1 If the individual port connection exists, bus connectisatill allowed for other signals.
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cpu0_inst ipbox0_inst
(HH1RQ s2 AXI_M_DATA— [=lrinterface0
IRELSS AXI_M_INST — p rvfi_halt
(HrQ_s4 LOCAL_BUS_M_DATA4H|~ = prvfiinsn[31:0]
clk_realtime_i LOCAL_BUS_M_INST — — prvfi_intr
clk_system_i RVFI| = prvfi_ixi[1:0]
rstn_i system_resetn_of— = prvfi_mem_addr[31:0]
= prvfi_mem_rdata[31:0]
—  prvfi_mem_rmask[3:0]
= prvfi_mem_wdata[31:0]
Ain > = prvfi_mem_wmask[3:0]

— prvfi_mode[1:0]

= prvfi_order[63:0]

— prvfi_pc_rdata[31:0]
= prvfi_pc_wdata[31:0]
= p-rvfi_rd_addr{4:0]

- prvfi_rd wdata[31:0]
= prvfi_rsi_addr[4:0]
= prvfi_rsi rdata[31:0]
= prvfi_rs2_addr{4:0]
= p-rvfi_rs2_rdata[31:0]
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=A =4 =4 =4 =4

==

2.3.6.2.
1. {8

2. WA

Figure2.85. Individual Port Connection within Bus Interface (2)
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2.3.6.3.  GonnectPins byAuto Gnnect

1. WA FRE2 POK S YRASKY R 2Q1adR0 2 / Oy ENRIOK 2 vy 820N 4 FRAWS 2N
&\ 3 dEyNIBD

system0O_inst

Pt b — sl
— FRAHBL_S0
—{HHAHBL_S1
—ahbl_hresetn_i
—ahbl_hclk_i

S

Create Port
I Auto Connect I

Create Comment
ﬁ Validate Design

Select All
Relayout

Hgure 2.86. Action Menu of Right-clicking on a Blank

w

2. . & RS TdzitZyiy>a Qa5 OB NJizade Ol y | faz2 RSa
i 2 dzD2 vy y&3 QiosNIBd

3. | dzlizyySOG Ol y 2yt ¢
2ytée asSt SO0 Oft12a
GKS alyYS GAYSo

f SO0l KIKIR Z2d4ir FNF I OS

& 02yySOi 2yab C2INJ ABEANIVE & SRy Oili2A 2N
g2 2N Of 12 Lp2 &2t Qzyy2yis Ol 1082 GWKd2taiSA LOf28
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4., Connect Ports x

Driver Destination
Clock/Reset Connection
oscl_inst/hf_dk_out_o pli0_inst/clki_i
osc_instIf_dk_out_o
pllo_inst/ckop_o

pllo_inst/ckos_o

rstn_i pll0_inst/rstn_i

cpul_inst/system_resetn_o

Interface Connection Clock: | oscO_inst/hf_dk_out_o + | Reset: |rstn_i -
0 inst/AHEL M1 DATA hbI0_inst/AHBL_S00 Clock: K4 ahbio_inst/afbl_hekJ
cputn - anebns - Reset: ahbld_inst/ahbl_hresetn_i
HbI0.inst/AHBL MO0 bbi22pb0, inst/AHBL_S0 Clock: ahbl2apb0_inst/dlk_i ahbl2apb0_inst/pdlk_i
2 -n - @ poEns - Reset: ahbl2apb0_inst/presetn_i ahbl2apb0_instfrst_n_i
hbl2aph0,_inst/APB_MO b0,_inst/APB_500 Clodk: K4 apb0_inst/apb_pdlc i
2 appEn - apeb.ins - Reset: apb0_inst/apb_presetn_i

Clodk: sysmem0_inst/ahbl_hdk_i
hbl0_inst/AHBL_MO1 hd 0_inst/AHBL_S0 - .
2 inst/. - &2 sysmem0_inst/ - Reset: sysmem_inst/ahbl_hresetn_i
Clack: apio0_inst/dk_i
b0_inst/APE_MOO a4l gpio0_inst/APE_S0 - -
apb0_inst/ - . gpio0_instfAPB. Reset: gpio0_instjresetn_i
Clack: uartd_inst/dk_i
b0_inst/APE_MO1 a4l uartd_inst/APE_S0 - -
apb0_inst/ - . uartd_inst/APB. Reset: uart0_instfrst_n_i
Clock: cpul_instdk_i
io0_inst/INTR 7 0_inst/IRQ_S0 - -
gpiol_inst/| E cpuo_nst/Rq. Reset: cpul_instfrst_n_i
Clock: cpul_instdk_i
rt0_inst/INT_MO 7 0_inst/IRQ_S1 - -
uart)_inst/INT | . Pu0_InstIRQ Reset: cpud_instfrst_n_i
Others
rxd_i uartd_inst/red_i
uartd_inst/txd_o txd_o

OK Cancel

Fgure 2.87. Action Menu ofConnecting Ports

Auto ConnectRules

Auto Connectcan initialize threaypes of connectiog Clock/Reset connectioimterface connection, andtber
connection

A. (dock/Reset @nnection

For clock/reset connectigryou can choos@nly one clockport and one reseport in the Driver selection area.
In the exampléelow, youcan choosenly one clockport from oscO_insthf _clk_out_qg pll0_instclkop_q or
pll0_instclkos_q and one reseport from cpuO_instsystem_reset_n_0r rstn_i(Fgure 2.88).
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4. Connect Ports

b4
Driver Destination
Clock/Reset Connection
oscl_inst/hf_dk_out_o 2 plio_inst/clki_i
oscO_instf_ck_out_o
pllo_instfckop_o
pllo_inst/dkos_o
rstn_j plll_inst/rstn_i
cpul_instfsystem_resetn_o
Interface Connection Clock: | oscO_instfhf dk_out o+ Reset: |rstn_i -
0_inst/AHBL_M1_DATA hbl0_inst/AHEL_500 Clock: K4 ahbid_inst/ahbi_hlk1
PN - anblns - Reset: ahbld_inst/ahbl_hresetn_i
hbl0. inst/AHBL MO hbl22pb0_inst/AHEL_SO Clock: ahbl2apbd_inst/ck_i ahbl2apb0_inst/pclk_i
2 -n = = - - Reset: ahblZapbd_inst/presetn_i ahblZapb0_inst/ret_n_i
Clock: apbi_instfapb_pdk_i
hbl2apb0_i APE_MOD hd 0_inst/APB_S00 - -
2 apb0_inst/APE | &2 pbo_inst/ape_ Reset: apb0_instfapb_presetn_i
Clack: sysmem0_inst/ahbl_hdk_i
hbI0_inst/AHBL_MO1 L 0_inst/AHBL_S0 - T
2 inst/ - . sysmem0_inst/ - Reset: sysmemi_inst/ahbl_hresetn_i
Clock: gpio0_instfdk_i
b0_inst/APB_MOD w4l gpio0_inst/APB_S0 - -
apb0_inst/ - . gpio0_inst/APE. Reset: gpio0_instfresetn_i
Clock: vartd_inst/dk_i
b0_inst/APB_MD1 » t0_inst/APB_S0 - -
apb0_inst/ - . uartd_inst/APE_ Reset: vartd_inst/rst_n_i
Clock: cpud_inst/dk_i
o0 IMNTR v 0_i RQ_S0 - -
gpioD_inst/ & cuo_nst/rq Reset: cpud_instjrst_n_i
Clock: cpud_inst/dk_i
e i INT_MO hd 0_i RQ_S51 - B
uartd_inst/INT. & cpuo_inst/RQ Reset: cpud_instjrst_n_i
Others
rxd_i B uartD_inst/red i
uartd_instftxd_o ted_o

oK Cancel

Fgure 2.88. Select One Aock/ ResetPort

Following arerules ofhow clock/reset driveport auto connecs to the destination
a. Whetheror not the SoC projeatontainsa CPU instance.

1 Ifthe Soroject contains &PUnstance andthe CPUnstancehasan output clock/reseport, such as

cpuO_instsystem resetn_o Figure 2.89), the clock/reset of other instanceare thusconnected to the
clock/reset portof the CPU Instancdigure 2.89).
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rstn_i pll0_inst/rstn_i
cpul_inst/system_resetn_o
Interface Connection Clock: | oscO_inst/hf ck_out_o = Reset: |rstn_i v
0 inst/AHBL_M1_DATA hblo_inst/AHBL_S00 Clock: K4 anbio_nst/abl_hck J
cpuEm . anblbns - Reset: ahbl0_instfahbl_hresetn_i
hbl0. inst/AHBL M0D hbl2apb0_inst/AHEL S0 Clock: ahbl2apb0_inst/dk_i ahbl2apb0_instfpclk_i
i - = —— - Reset: ahblZapb0_inst/presetn_i ahbl2apb0_inst/rst_n_j
hbl2apb{_inst/APE_MO b0_inst/APE_S00 Clock: apb0_inst/apb_pck |
2 aphum - aph_ns - Reset: apb0_instfapb_presetn_i
Clock: sysmem0_instfahbl_hdlk_i
hbI0_i AHBL_MO1 b 0_inst/AHBL_50 ” -
2 inst/ - . sysmemd_inst/ - Reset: sysmem0_instfahbl_hresetn_i
Clodk: gpioD_inst/dk_i
b0 i APB_MODO w4l gpio0_inst/APB_S0 ” B
apb0_inst/ - . gpioD_Inst/APE Reset: gpio0_inst/resetn_i
Clock: uartd_jnst/dk_i
b0 i APB_MO1 hd t0_inst/APB_S0 - B
3pb0_inst/ARE_ B2 arto_inst/ape_ Reset: uartd_jnstfrst_n_i
Clodk: cpul_inst/dk_i
iol_i INTR b 0_i RQ_S50 B -
gpiol_inst/| [ cpuo_inst/IRG_ Reset: cpul_instfrst_n_i
Clodk: cpul_inst/dk_i
el i INT_MD hd 0_i RQ_51 - B
uartd_inst/INT_ B2 cpuo_inst/iRQ Reset: cpud_instfrst_n i

Fgure 2.89. Connecting CPU InstancegetOutput Port

1 Ifthe SoC projealoes notcontaina CPU instance, clock/reset on all instances connect to the top clock/reset
port. Top clock/reset poristhe port such agstn_iin Fgure2.89.

b. The output clock/reset port on one instance should not be connected to its own clock/reset inpufpoexample,
cpuO_inst.systemresetn_o should not connect wpuO_inst.rst_n_in Fgure2.89.
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B. Interface Connection

Bus interface can only connecfrom oneinterfaceto another. It 5 a oneto-one relation, nota one-to-multiple
relation. Andthe interfacesmust have the same interface type.

In the exampldelow (Fgure 2.90), cpu0_instAHBL_M1_DATA is a bus interfaltean only connect to one
destination, ahbl0_insAHBL_SQMecausdahey have thesame interface type AHBLIf& know theinterface type,you
cancheck theBus Typén Design ViewHgure 2.90).

Destriiew L= Schematic Address %, startPage
» & AHBLM1_DATA [+ r
» 9 IRQLSD
» oD IRQST
» (& TIMERIRQ_MO
» F equation_module_inst
» iF gpieliinst
= 1} oscOinst
» G Ports
v L plio_inst
b o Ports
v TF systemOinst
b T} uartOinst
» 25 Ports
P Nets
~ [#] Components
[ cPLD_interfacel:1.1.0
[ cpu0:2.2.0
[ gpio0d:1.6.0
[ GPIO1:1.40
[ 12€ filter0:1.0.0
[ Pico.0.0
[ sFrBo:1.00
[ SFB_interface0:1.0.0
[ system0:1.1.1
[ uart:1.1.0
[ uarte:1.3.0
[ ahbio:1.1.2 8

Properties
Name: AHBL_M1_DATA

Type: Piniface

Made: Master

path: tts/cpu0_inst/AHBL M1 DATA [+

IP Catalog Design View a S

Fgure 2.90. Interface Type of cpuO_inst. AHBL_M1_DATA

Interface ConnectsRules
If a projectcontainsa CPU irtance, the interface connectiostarts from the CPU instance, then to one bus/bridge

instance, and then to another bus/bridge instané&er connecting all bus/bridge instances one by ¢opu0 > ahbl0
>ahbl2apb0>apb0), finally connestto other instances (gpio0, uartO¥ee Fgure2.91 andHgure 2.92.

system0_inst

gpio0_inst

1
1
cpul_inst ahbl0_inst
J B = — uartd_inst
FIIRQ_SOMHBL_MO_INSTREE p= FF AHEL_S00
FHIIRQ_SOAHEL_MO_INSTREE] BOIED o I im0
F1IIRQ S1AHEL M1_DATAL e bl hresetn_i =
AHBL_MO1EE ki INT_MOFR
Ik_i TIMER_IRQ_MOFE pem bl_hck_i | . o
—rst_n_i system_resetn ¢ I i o
d i

apb0_inst

Fgure 2.91. Interface @nnection on from CPU to Bus/Bridgastances in Schematic View
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Interface Connection

cpul_inst/AHBL_M1_DATA

ahbl0_inst/AHBL_MOD

ahbl2apb{_inst/APE_MD

ahbl0_inst/AHBL_MO1

apbl0_inst/APB_MOO

apbl_inst/APB_MO1

ahbl0_inst/AHBL_500

ahbl2apb0_inst/AHBL_50

apbi_inst/APE_S00

sysmem0_instfAHBL_S0

gpiol_inst/APE_S0

uartd_inst/APE_S0

gpio0_inst/INTR.

uartl_inst/INT_MD

cpud_inst/IRQ_S0

cpul_instIRQ 51

Clock:

oscO_inst/hf_clk_out_o ~  Reset: |rstn_i -

Clock: ahblo_inst/ahbl_hdk_i
Reset: ahbl0_instfahbl_hresetn_i

Clock: ahbl2apb0_inst/dk_i ahbl2apb0_inst/pclk_i
Reset: ahbl2apb0_inst/presetn_i ahbl2apb0_inst/rst_n_i

Clock: apb0_instfapb_pdk_i
Reset: apb0_instfapb_presetn_i

Clock: sysmemQ_instfahbl_hdk_i
Reset: sysmemQ_inst/ahbl_hresetn_i

Clock: apio_inst/dk_i
Reset: gpio0_instfresetn i

Clodk: uartd_instfdk_i
Reset: uartd_instfrst_n_i

Clocks cpud_inst/dk_i
Reset: cpul_instjrst n_i

Clodk: cpul_instjdk_i
Reset: cpud_instfrst_n_i

Fgure 2.92. Interface Connection from CPU to Bus/Bridge Instances in Connect Port View

If the last instance connected has the same bus interfgpe asthat of the CPU instance, thendébnnecsback to CPU
instance (sedigure2.93 andFHgure2.94). InHgure 2.95 and Hgure 2.96, you can see gpio0 $hINTR and
cpuO_inst.IRQ_SO hattee bus type: Interrupt.

system0_inst

-
£

gpio0_inst

= FHAHEL 51

—J cpul_inst ahblo_inst
—_—

—1 - - T
FHIRQ_S0AHBEL_MO_INSTRER) s 500 MOOEE 1
FRIRQ_SLAHEL_M1_DATAL ibl_hresstn_i -
TIMER_IRQ_MOF3] ibl_helk_i -t |
system_restn

apb0_inst

Hgure 2.93. InterfaceGonnection onOther InstancesConnecting back to CPU in Schematic View
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Interface Connection

cpul_inst/AHBL_M1_DATA

ahbl0_inst/AHBL_MOD

ahbl2apb0_inst/APE_MD

ahbl0_inst/AHBL_MO1

apb{_inst/APB_MOD

ahblo_inst/AHBL_S00

ahbl2apb0_inst/AHBL_S0

aph0_inst/APB_500

sysmem0_inst/AHBL_50

gpio0_inst/APE_S0

Clock: | oscO_inst/hf_dk_out o = | Reset: |rstn_i hd

Clodk: ahblo_inst/ahbl_hdk_i
Reset: ahblo_inst/ahbl_hresetn_i

Clock: ahbl2apb0_inst/clk_i ahbl2apb0_inst/pelk_i
Reset: ahbl2apb0_inst/presetn_j ahbl2apb0_instfrst_n_i

Clack: apb0_inst/apb_pdk_i
Reset: apb0_inst/apb_presetn_i

Clock: sysmem0_inst/ahbl_hdk_i
Reset: sysmem0_instfahbl_hresetn_i

Cladk: agpio0_inst/dk_i
Reset: gpio0_instjresetn_i

b0, inet/APB_ MO <0_inst/APB_S0 Clack: uart0_instjclk_i
aphen - Hartiins - Reset: uart0_inst/rst_n_i

Clock: epul_instfck_i

io0_i INTR bl 0_i ROQ_S0 - -
gpiel_inst/ & cpun_inst/IRQ Reset: cpul_instfrst_n_i

Clock: cpul_inst/dk_i

i IMT_MO ol 0_i RQ_S51 - B
uart0_inst/INT_| & cpun_inst/IRQ Reset: cpul_instfrst_n_i

Fgure 2.94. Interface Connection on Other Instances Connecting back to @®RTbnnect Port View

Design View [=]
» & AHBL_M1_DATA
» D IRQSO
» D IRQST
» & TIMERIRQMO
» 1E equation_medule_inst
v {F gpiol_inst
» T pors
v 2% Businterfaces
» D APBSD
» & INTR
~ ¥ osclinst
> 27 Pors
v {E plio_inst
V5 Poits
b IE systemO_inst
» I uartO inst
= ports
£ Nets
- Components
(] CPLD interfacel:1.1.0
(7] cpu0:2.2.0
[ gpio0:1.6.0
[&] Gpi01:1.40
(@] 12¢_fitter0:1.0.0
[@] pice:1.00
[ sFBo:1.00
(] SFB_interfacel:1.0.0 v

»
v

Properties
Name:
Type: Piniface

Mode: Master

Path: tts/gpioD_inst/INTR -

INTR

P Catalog Design View

Schematic Address

. startPage

Fgure 2.95. Interface Type ofypio0_inst.INTR
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Design View e sedress & Startpage
v RO i
v 9 RS
» b TMERIRQMD

Hgure 2.96. Interface Type otpu0_inst.IRQ_S0O

If the project does notontainCPU instance, the interface connection starts from the bus/bridge instance, and then to
each bus/bridge instance one by one, and finally constecthe other instances.

b2¥B GKS o0dza Ay dSNFBEOOKAY kAl yA[IEa NROL {RPBSNFBIEDZ vy SOl @
C.Other Connection
If ports have the same port naméor examplerxd_i and uartO_insdx_i,they are auto connected.

2.3.6.4.  Assign aConstant Valueto an Input Pin
1. {StSOG (KS RSBENDRO KX FABFANE YNI/ 2 A & ldghiBd + | £ dzS

osc0_inst

L hf_clk_aut_u]—

Copy Full Path

2 Highlight

Disconnect

I Assign Constant Value

4
Create Port
Add Shx Instance
Auto Connect
Create Comment
§ Validate Design
Select All

Relayout

Hgure 2.97. Rght-clickMenu ofan InputPin

2.0 aYhtt RAL 60RIdpieEy 0 SMISHANFE RSAANBR O f dzS o ¢-2C BN 1At G K

6dzaSa O0Y2NB (KIYy 2yS LAyOLZ KA f BASNWFIAG ar & KISS B HdERD GANY 124
SEI YLILSSY 10l1dBO @K odzi y20 y o
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oscl_inst

1b1| . . hidk out o

uuL_ &

- - - K Alls mae -~

Assign constant value:

ob1 P 4

Fgure 2.98. Dialog Boyof Assigring Constant Valueto an InputPin

2.3.6.5. Disconnect Modules

Usually, disconnecting modules means deleting a net. If the netnudtiple branchesjust delete one branch, leaving
the rest of the nesintact.

1 To disconnect one branch of a neght-click the pin of that branch and choo.Z Disconnect The branch going
to that pin disappears.

1 To disconnect a whole ngtight-click the net and chooseelete. The whole net is deleted.

f DoubleQick on net connection(CA 3 depBor RightQick to choose ~ Disconnectto triggera preview diagram
to help user edit the netonnection(Ci 3 dzMIB) n

J ahbiZapb0_inst
AHAL)

apb0 inst apiot,ins

— uum]‘ PN .
1 By e gy
e k| e [ s Oyopinmame
[ ﬁ e

Fgure 2.99. Doubledick Net to Triggera Preview Diagram
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4. Connection Editor X

Filter:
B cpu0_inst/system_resetn_o (driver)

sys_mem_inst/ahbl_hresetn_i

uart_inst/rst_n_i < I

i2c_inst/rst_n.i sys_mem_inst/ahbl_hresetn_i

sys_osc_inst/Immi_resetn_i uart_inst/rst_n_i

sys_apb_inst/apb_presetn_i
i2c_inst/rst n i
ahbl2apb_inst/rst_n_i
[ scfc_inst/rst_n_i sys_osc_inst/Immi_resetn_i
cpul_inst/system_resetn_d

sys_ahbl_inst/ahbl_hresetn_i sys. apb_inst/apb_presetn_

x
a ; ; |Za pb_inst/rst n_i
sc;c_i nst/rst_n_i

sys_ahbl_inst/ahbl_hresetn_i

oK Cancel

Fgure 2.100. Preview Diagram toHelp User Edit the Net Connection

2.3.6.6.  Auto Setdefault valueto interface dangling port
Dangling interface potis automatically set to a default value when the desigsavedCh 3 deMIB) M
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. plio_inst_clkop_o_net

L. plio_inst_lock_o_net

1. gspi0_inst_gspi_io0_net

. gspi0_inst_gspi_io1_net
L. qspi0_inst_qspi_io2_net

. qspi0_inst_qspi_io3_net

. gspil_inst_sclk_o_net

L. rst_sync0_inst_pb_out_net

“1. s1_apb_uart_inst_txd_o_net

L. sgmii0_inst_col_o_net
"L sgmii0_inst_crs_o_net

. sgmii0_inst_an_link_ok_o_net

L. sgmii0_inst_rx_dv_o_net

“L. sgmii0_inst_rx_er_o_net

. sgmii0L_inst_ser_tx_o_net

. sgmii_inst_n«_clock_enable_source_o_net

sgmii0_inst_tx_clock_enable_source_o_net
soc_golden_gsrd_clk_125MHz_net

»perties

me: soc_golden_gsrd_clk_125MHz_net

e Net

dth: 1

he soc_golden_gsrd/soc_golden_gsrd_clk_125MHz_net

nnection: soc golden gsrd/concat module inst/A

soc golden gsrd/concat module2 inst/A

A e e ey

P Catalog Design View
“onsole
'O «2359992> - Port Bus

Ll =

s -

= B ARADCR[31:0] Ll

] 0
= BARDD] ARADCREIP [~
ARSURST[Ip [
wcsoepa |
ooy |
s -
_ sncom |
e
ARQOSBIp -
_ seseiova |-
sessconpar |-
ARSZEZR Lo
nsme [
amvace |-
AwmpORIIp [
i [ ———
- »AmoCE ANCACERID |
o waweroTZo) ANCEe
Bt BALENOP
| ammmpsne amcop [
HNPROTRAR |
ANQCSEM -
I sy
. wassowar -
M ez |-
sz |
ANVALDE -
oy
BRESPI0 [
siseng |2
] s ovaune |-
] »sresen i [
J e h—
] awusm rsta [
] are woow |-
] v seessop |
. | pwansr g |0
- «wWREADY RALDe |

wid

" and interface 'l
and interface

0_inst.AXI_S0'
0_inst.AXI_S0

1 generate

- Dangling
Dangling
Dangling
Dangling
Dangling
Dangling
Dangling
Dangling
Dangling
Dangling
Dangling
Dangling
Dangling
Dangling
Dangling
Dangling
Dangling
Dangling
Dangling

Dangling

input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input

- Start: sbp_design generate.

SER' is

ARUSER"
Port 'AWUSER'
Port
Port
Port 'AWUSER'
Port 'WUSER'

t 'WUSER'
'ARUSER"

'WUSER' is

t 'BUSER' is
is

is

is

Portbus 'TDEST'

Portbus 'TID' is set to default value '4'h0" on bus 'AXIéSiRi‘ in component

'ARUSER" is

'RWUSER" is

set to

WUSER' is set to default value
is set to default value
is set to default
t 'WUSER' is set to default
t 'ARUSER' is set to default
is set to default
is set to default
set to defau
'AWUSER' is set to default value '0
is set to default value
is set to default value
set to default valw

set to
set to
set to
set to
set to
is set

default value

value

g

0

default ‘o’
default
default
default
default
to default value

value

value '0'
value '0'
value '0°
value

' on bus
' on bus '

on bus
on bus
on bus
on bus
on bus
'4"h0

on bua compone

sge

-1 {D:/temp/soc_golden gsrd/soc _golden gsrd/soc_golden gsrd.sbx} -o {D:/temp/soc_golden gsrd/soc golden gsrd/../} -nc

Fgure 2.101 Auto Set Default Value to Dangling Interface Port

2.3.7. Qreating Toplevel Ports

With multiple modules in a Propel Builder prdjemp-levelports need to be createdor acompkete Propel Builder

module.You cancreate a toplevel porteither manualy or automaticlly.

For input ports that connect to more than onépsuch as for clock and resggnals, the manualayis more
conveniat thanthe automaticway. If the port namesautomaticallygeneratedneed to be changedhe manualwayis

better.

For other pinsthe automaticwayis usudly preferred.The automatic way enables you teeatethe appropride port

type and connect net simultaneousiyhe automatic waganalso create raltiple ports at the same time.

The aitomaticway ofcreating ports ishe most effectve. If all themodulesare selected PropelBuilder can
automatically create ports for all the remainingconnected pins for selectedodulesin one step.

1 To createa port for a pin or busnanually

a.

(Fgure2.102).

Rightclick in the Schematidew andchooseCreate Port The Create Port dialog box pops up
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®ooo

. Create Port >
Mame: input_port
Direction: in ~
Type: General -
Bus Options:

OK Cancel

Hgure 2.102 Create PorDialog Box

Enter a name for the porin the Namefield.

Choose a directiofor the port,such as Inpuin the Directionfield.
Choosehe porttype from the Typefield. The cfaulttypeis General.
(Optiona) Selectthe Bus Optiors. Enter the number for the most significant bit (MS&8)dthe least significant

bit (LSB)These two optiongdefine thebuswidth.
f. ClickOK The port appearsHgure 2.103showsan inputport, port name of which is on the lefeigure2.104

showsan outputport and aninout port, port names of which are on the right

input_port[_>
Hgure 2.103. Input Port

{_> Inout_port
[ output_port

Fgure 2.104. Output Port and InoutPort

g. Connect the port to the module pinRefer tothe Connectingviodulessectionfor more details.
h. (Optional)Double clickon the Port/Portbusin schematicview, the port edit dialogopens(Hgure 2.105).
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v & oschinst | L O£ S0 Edit Post *
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Fgure 2.105. Port Edit Dialog

1 Tocreate portsautomatically

a. Select the pins thatre to beconnectdto the top-level ports. All the pins inmodule can be selected by
clicking itsblock Any pins that are alreadyonnected to a net or a constant valaee skipped.

b. Rightclickon one of the selected pinsnterfacesor modulesand chooseB‘Export The selected pins are

extended by lines to new tefevel port symbolsThe names of the ports and nets are added to the List view.
Zoom out or scrolthe imagein the Schematic view see the new ports.

c. Port or net names can be changéitheeced.
1 Tomodifyaport:

a. Click oraport, Propertieswindow open Figure2.106).

. Prope Buides

v Device LFCPIA-100-9LFGET2C.Boar: CertusPro-NK Evahustion ) 8 x
Ele Edt Vew Design Took Window el

PRl | A mEOE xS @ :aQaaQ
L= o schamanc rdess % startpage

LFCPNX-100-SLFGET2C
\ o

co_teat/HelloNorla/HellonorLa/He1loRoTid , abR]

Fgure 2.106. Propertiesof Port

b. Port directioncanbe modified.Youcan use the droslown menu to choose the desired padirection. TCL
commandis shown irDesign View[Hgure2.107).
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C.

Port width can only be modified if it is already mtfiit. An errormessage iprompted out or shown in TCL

Qonsole if the input valuedoes notmeet rules(Fgure 2.107).

% Propa Bulde [C Devce: PN TO0-AFGTEC. Bowrd: Catusbro-HX Evaurtonta)
e Edt Yiew Deign Iook Window Help

ER O CHAS BEE KD @A . aaaaQ
View O | et dbem B sutpage

LFCPMX-100-2LFG6T2C
HeloWerid1

o

s
@

+ L5 gpie_inst

P

I —

Nn———

+ 8 Components

Neme: | it
Tipe:  Pat

Path:  Heloword st |

Py

el Console
A sbp_design cpen -meme HelloWorlal -psth (Ci/Users/jzheng/HellsWorldl/HelloMorlal/elloWorldl.ske)
% sep_modify_port -mame HelloWorldl/ratn_i -direction ouepue

4+

FHgure 2.107. Port Direction

d. TCL history can beewed in TCL History windowidure 2.109) by choosingDesign>TCL History

(Fgure2.108).

3 Prope Bl D amitop/pace el ceE s ] Do LFCPI 100 RFGRTIC Roard Cobbre P Evasion
Fle G Vs Deign Took Window Hep
a B futo Acogn . = ~
ocBE, oo = x & @ c aQQaaa =
[pesign view S Ganaane PR T

5 Locute Objst
Bl Svtch Vrfcation snd 5o Dasign

b+ 8 it
wita
» 0 s
cpua, ® Gemenste Memeey Rapert
T ecuat (2] Rum Radiant
0 ot 1% Run Propel

b —

e

o o v s

g sa1oca,_sus_u_paTEE—
g sxoca,_wus_w s THE——

[ i sart ot i
W lstscemysmbubderreci: 10
Fe: D estopumace_testimcy i L5t

Tace 'axil2spBo_inat.AFe M

4> - Finiamea: app_design close
op_deasgn closem

I9¥D <2339552> - Fors widsh does mot masch for pors
I9¥D <2339952> - Fort widsh does mot masch for pors

I

FHgure 2.108 Open TCL History
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%

sbp_create_project name {my_soc} -path {D:Yscciworkspace\Example} -device {LFD2NX-40-88G256C) -speed {8_High-Performance_1,0V} -board {Certus-NX Versa Evaluation(A)} Janguage Verlog -psc {D:/lscc/propel/2024, 1templates/MachX03D_Template01MachX03D_Template01.psch
sbp_design dose

shp_design open -name my_soc -path {D: lsce/workspace/Example/my_soc/my_soc/my_soc.sb}

sbp_design dose

sbp_design open -name riscv2_v -path {D:/desktop/wspace_test/riscv 2fverification/riscv2_v.sbx}

sbp_design dose

sbp_design open -name riscv2 -path {D sace_test/iscv2fr bx}

Hgure 2.109. TCL HistoryVindow

e. PortBus MSB,3B and direction can be modifigdlick on PortBus and therse the dropdown menu to
choose the desired directioffigure2.110).

Note: If the input valuedoes notmeet rules an error messaggrompts out or shows thein TClConsole

4. Propel Buider [C:/Users/cheng/HellcWorld 1/HelloWarld ]/ HelloWorld ] sbx] Device: LFCPHX-100-8LFGE72C Baarc: CertusPra-NX Evaluation(A) - a8 x
Ele Edt Wew Design Iools Window Help

= I LW . RN U Q@QaQa
Design Voew o o 3 smrtrace

 LFCPHX-100-5LFGET2C
HelloWord!

Fgure 2.110. PortBusDirection

2.3.8. Adjusting Address Spaces

The Address view shows the base addrege, af the address segment, atite end address for each leaf
memorymappedsubordinateconnection in the ProdaéBuilder project. Propel Buildeanautomaticdly assigraddress
valueswhile the base addresvalue an be changedhanually The addresses are automatically assigned whajom
andsubordinatecomponents were connectedhe rangesre set when the moduleare configured. The end
addresses are calculated.

The Lock option on each address space prevents Auto Assign from chidneglirase addresgalue The Lock option is
selected automatically when yauanually change the addresalue To reset tle address space, clear the Lagkion
before clicking the Autéssigricon.

Note: There is no Lock option on Laidvlemory. The value of thebase addressanalwaysbe changedwhile Auto
Assigrdoesnot reset it toits original value.

1. Ly GKS t NRLISt . HZAKCKRSS NJ RYRDNIBYEREER Nijs BoanoToinBiom & K2 6 4 @
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Schematic Address . Start Page
Cell Base Address Range End Address | Lock
~ cpul_inst 0x00000000
~ LocalMemory
cpul_inst/pic_timer_registers 0xFFFFO000 2K O0xFFFFOTFF

* cpulinst/AHBL_MO_INSTR(32 address bits: 4G)
sysmem{_inst/AHBL_S0 0x00000000 32K 0x00007FFF [

* cpul_inst/AHBL_M1_DATA(32 address bits: 4G) 00000 7TFFF
gpiol_inst/APB_S0 0x00008400 1K 0x000087FF 00085000
sysmem0_inst/AHBL 51 0x00000000 32K 0x00007FFF [
uart0_inst/APB_SO 0x00008000 1K 0x000083FF [ 0x000083FF

0x00008400
gpio0_inst/APE_S0
Ox000037FF
L] 3
FHgure2.111 AddressView

2. 6 h LI X Byl 20N Of S NJ (1 KS A YRIONS 28I R Y &
GKSAYI & RRNB R HBe@BNSS LIS

(10 & dARYNIGS &K  audrO K
g tCkS y3Sa ol aSR &Y i O NAaAg eBdSHeredt A Ol faf &

3. 6 h LJi /o2yt O
b2 %S f dzSa Ydz i

a4 RS&ANBR
G6KS y$§
I & 2 NEmmmmen

Schematic
Cell

* cpul_inst

Address Sy, Start Page

Base Address Range

~ LocalMemory
«cpul_inst/pic_timer_registers 2K
* cpul_inst/AHBL_MO_INSTR(32 address bits: 4G)
sysmem(_inst/AHBL_S0 000000000 32K

~ cpul_inst/AHBL_M1_DATA(32 address bits: 4G)

gpio0_inst/APB_S0 0x00008400 1K
sysmem(_inst/AHBL_51 000000000 32K
uart(_inst/APB_S0 0x00008000 1K

End Address

OxFFFFOTFF

0x00007FFF

0x000087FF

0x00007FFF
0x000083FF

Lock

OxFFFFO000

OxFFFFO7FF|

>

Figure2.112 EditBase Address

Note: If there is a conflicof a related addresspace,it is shownin red inthe graphic.

2.3.9. Validatingthe Design

Thedesign rule check (DRENn be rurat anytime. It cancheckif there isany illegal connectigrincorrectbus
interface definition,overlapping address spaaar non-cacheable components i@PUcachearea Clockfrequency
consisterty check $ also dondetweenPLL outputlockand peripherallPs(UART. When a peripheral IBuch as

UARTis installed and its configured SYS_CLOCK_FREQ does not match the output frequency of the connected PLL

(pll0_inst.clkos_qg)Propel automatically updates the peripheral frequency to match the PLL.

If the peripheralP is not installed, and a mismatch is detected between the expected and actual clock frequ&npgpiels,
reports an error, ensuring that invalid configurations are caught early.
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To performthe design rule chegklick the Validate Desigricon Q onthe toolbar of the Propel Builder main
window. The DRC resultgppear in the TLConsole.

Note: Optional bus ports handling

Optional input ports on Propel IP bus interfaseich a®\XI4 Strearare left dangling when the driver side connected
bus do not support these ports. This may be IP dependent if the dangling input signals affect the functionality.

sgdma_205_inst
tse_mac_141 inst ["‘] AXTAL .
. s AXI45_TX=]
AXIS_MO—i =AXT4S_RX -
L-d - TDATA[7:0p
TDATA[Z7:0» = PTDATA[7:0]
TDESTP
) TKEEPp — pTDEST
HRAXIS_S0 DB
- TLASTP — pTID
RAPB_S0 TKEEP»
B TREADYH —{ PTKEEP
tx_sndpaustim_i[15:0] TLASTP
TVALIDp —  PTLAST
col_i ] TREADY S |
INTR — ~| «TREADY
mdi_i - TVALIDp |
x_eof_of— — pTVALID _
tx_sndpausreq_i S2MM_IRQR=
mdio_en_o— —faxil_ck en
ors_i . MM25_IRQHR
tx_staten_o— —axil_rstn -
tx_fifoctrl_i AXI4_MOEH
tx_macread_o— clk -
ignore_pkt_i AX14_BD_MO
rx_fifo_error_of— rstn b
dk_i
rx_stat_vector_o[31:0]}=

Figure2.113. Optional Bus Ports Handling

The default values of these ports are defined in abstraction Definition of AMBA Bus. Baitdimted the dangling
ports andthen tie the default values to then(Figure2.113)

2.3.10.Generating thePropel Design

To createa Propel Builder moda is to generate a .sbx filethich defines a Propel Builder projeRTL fils,and the
instantiationtemplates.Theinstantiation templates have Verilog and BHcode to help instantiate tHeropel Builder
module in a design.

To generatdP’ropel design

From thetoolbar of the Propel Builder main windowiakthe Generateicon 1 . Thissavesthe Propel Builder
design and rusthe design rules check (DR&hdcangenerate somdRTL file. The RTL fileaclude a top RTlile that is
the top module for the entire Propel desigfhe RTlfilesfor IPsareregenerated wheryouclick this button.

Note: If any changés madeon anIP,youneed to use thiscon tofinish updatinghat IP.

Lattice PropeBuilder only updates those modules that have changed since the last time the propel project files were
generated. If there is no real modification on ttiesign that is, there i$10 change on components/ports/connections,
no memory assignmen@nd so onthe Generate operatiodoes notregenerate the sbx antbp-level RTLfile and IR

S it does nottrigger re-compilation inLatticeRadiant or Diamon&oftware If regeneration is desirethe action

Force Generat. = can force regeneration dhe top-levelRTLfile.
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2.3.11.Generating theMemory Report

From thetoolbar of the Propel Builder main window, clitle Generate Memory Reporicon L= . The SoC design
memory informationis generated. The memory report folder (mem_repdris generated. Alesign memory
informationis shown in detail in thenemory report files The Memory Report filegre in HTMLformat (Figure2.114).
To see more about addrespace, refer tahe Adjusting Address Spaceection.

SOC Memory Map for SOC Project Summary Page
HelloWorldl Ganerated by Lattice Propel Softwars SOC Verification Engine

Copyright (C) 1992-2023 Lattice Semiconductor Cozrporation. All Rights Reserved.
Table of Contents

Project Summary
Froject Name | Family | Device | FartName | Speed

Figure2.114 Memory Report

dick on thelinksin the left sidepane you can seenore information on Detailed Memory Ma(Figure2.115) and each
of theinstances (Figure2.116).

SOC Memory Map for SOC Detailed Memory Map Summary Page
HelloWorldl Generated by Lattice Propel Software SOC Verification Engine

Copyright (C) 1992-2023 Lattice Semiconductor Corporation. All Rights Reserved.
Table of Contents

Instance Summary
Instance Name Start addr End Addr Description

Figure2.115 Memory Report
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S0C Memory Map for SOC :

HelloWorldl

Table of Contents

Details for Instance - cpul inst

Generated by Lattice Propel Software SOC Verification Engine

Copyright (C) 1992-2023 Lattice Semiconductor Corporation. All Rights Reserved.

cpul inst Overview

Start Addr End Addr Actual Range Ri,glldstt:r Description
0xFFFF0000 0xFFFFOTFF 32
cpul inst Register Summary
Offset Register Name Access Reset Value Width Description
EH 2
R B
"Wo" B
"RW" 2
"RI" EE
EH B
R EB
R EB
Field Summary for Register
[ Bit Field Name | Access [ Reset Value | Description |
[r1:0] |status |"=an |o |Interrupt status |
Ficld Summary for Register
[ Bit | Field Name | Access  [Reset Value | Description |
[t1:0] |enznie |"zmn |2 |Incerrupt Znanle |
Fisld Summary for Registsr
[ Bit | Field Name [ Access [ Reset value | Description |
[f1:01 |sec |"wor & |Tncerrupe Sec |
Fisld Summary for Registsr
[ Bit | Field Name | Access  [Reset value | Description |
[r1:01 | R 0 |Tnterrupe Polarity |
Field Summary for Register T L
Bit Fisld Name Access Reset Valus Description
31003 nt 1 o Lowsr 32 bits of 4-bit timer
— counter register
Field Summary for Register
Bit Fisld Name Access Resst Valus Description
1:0) . o 33 Bits of Gi-bit timer
— counter register
Fisld Summary for Registsr
Bit Field Name Access Reset Value Description
fa1:0) o 2 . Lower 32 bits of Ei-bit Timer
— compare register

Figure2.116. Memory Reportof Each Instance

2.3.12.Launching Project in Diamond or Radiaroftware

Ina compéte SoC project, a Diamorat Radianfprojectcan be creatd upona Propel Builder desigwfter that, the
SoC projectanbe launcledin Diamondor Radiansoftware

According tahe device in theSoC project, Propel Builder can launch Diamond or Raslidivare accordingly

ForDiamondsupportdevice the Diamond softwareicon

ForRadiant support devicghe Radiantsoftwareicon

Notes:

*

showsin the Builder GUI Toloér.

showsin the Builder GUI Toloér.

1 Different device families are supported and available in Ratiiiamondsoftware as shown iTable2.1.

Table2.1. Different Device Families Supportedin Radiantor Diamond

Software

Project Name

Part Number

Radiant

CertusPreNX LFCPNX
CertusNX LFD2NX
MachXOBNX LFMXO5
CrossLiniNX LIFCL
LAVVATEvaluation LAVVAT
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Software Project Name Part Number

Diamond MachX02 LCMXO2
MachXO3D LCMXO3D
MachXO3L LCMXO3DL
MachXO3LF LCMXO3DLF
Mach-NX LFMNX

1 Theinstallation pathof Diamond or Radiant should IsetusingTools>Options> Directories Seethe Tools
sectionfor more details. OrDiamond or Radiant software cannot be invoked

2.3.12.1.

Launch Diamondsoftware

-
1. /f AGOKBSA I YR @, T NEKISNE LISt (i 2 84560k RO®IY R B8 INBYyD K SR

Adiamond_setup_template.tdk generatedn project pathwhen you click théconandis automatically invokedn
Diamond.Refer to thelLatticeDiamondHelpfor the meaningand usagef the TCLcommand.

Ly GKS YSIIYNB ¥3tYaSASAES B28VI SR A ya deONREat S10wic JLA FINESY f 1EtSESEK S
Y2 Rax §

LEYONBLIGAZY A& O2yOSNISR (24afF ddFNEX 489 SELIFNL SR 8¢
F2NJ S OK Lo2 dBRYWIIdEE 62 2R TASKAATOR Si2A RO Sndd | 3 Ay

2. [ FGGAOSABRAyWRKNERA I Y2y R IBINDS &R0 Ri XKdSI ® {i 3 KR AzRB0T P
Hgure 2.117. Diamond Project
3. 0 h LJi \CINPIRGEA f SBA[SWA R TF 5AF Y2YRY

1 Modify thetop-level RTL file 5roj_name>_Top.v) to match the SoC design, presupposition of which is that

there is a toplevel RTL file in your SoC design
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