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Acronyms in This Document

A list of acronyms used in this document.

Acronym Definition

API Application Programming Interface
BAR Base Address Register

BIOS Basic Input/Ouput System

DLL Dynamic Link Library

FDSOI Fully Depleted Silicon on Insulator
FPGA Field-Programmable Gate Array
LED Light-emitting diode

MIPI Mobile Industry Processor Interface
PCle PCI Express

PHY Physical Layer

SPI Serial Peripheral Interface

usB Universal Serial Bus

12C Inter-integrated Circuit

MDIO Management Data Input Output
GPIO General Purpose Input Output

(6N Operating System
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1. Introduction

This guide describes how to set up and run the PCle Multifunction Demo using devices built on the Lattice Nexus™
platform, specifically CrossLink™-NX, Certus™-NX, CertusPro™-NX, MachXO5™-NX devices.

For CrossLink-NX devices, the demo is targeted to the CrossLink-NX PCle Bridge Board, which features the CrossLink-NX
FPGA in a 400-ball caBGA package (LIFCL-40-8BG400C). For Certus-NX devices, the demo is targeted to the Certus-NX
Versa Evaluation Board, which features the Certus-NX FPGA in a 256-ball caBGA package (LFD2NX-40-8BG256C). For
CertusPro-NX devices, the demo is targeted to the CertusPro-NX Versa Evaluation Board, which features the CertusPro-
NX FPGA in a LFG672 package. For MachX0O5-NX, the demo is targeted to the MachXO5T-NX Development Board,
which features the LFMX05-100T FPGA in the BBG400 package. The above-mentioned FPGAs are built on the Nexus
FPGA platform using low power 28 nm FDSOI technology.

This guide familiarizes with the process of setting up the PCl Express development environment. It is assumed that you
do not have any associated tools installed on the system.

The demo discussed in this document is the PCl Express Multifunction Demo.

1.1. Learning Objectives

After completing the steps in this guide, you can perform the following:

e Set up and install all applicable development tools and PCI Express demos.

e  Establish communication between the FPGA and the system through the PCI Express link.

e  Run the PCl Express Multifunction Demo which implements three separate PCl Express functions on a single
endpoint device. Each function allows you to control a different aspect of the FPGA Board.

e Use what the demo teaches about designing Lattice PCI Express solutions.

e  Modify and rebuild the PCl Express Multifunction Demo.

e Become familiar with the software development tools and major design flow steps employed in this kit.

e Use other existing documentation in conjunction with this guide.

This document assumes that you have already installed the Lattice Radiant™ design software. This document covers
some of the basic functions of the Lattice Radiant software. If you like to learn more about the Lattice Radiant
software, refer to the Lattice Radiant software Help system.
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2. Hardware and Software Requirements

2.1. Hardware Requirements

To install the kit design and run the demo software, a computer with a PCl Express x16, x8, x4, or x1 slot is required.
The computer must also have a USB port and be able to run the Lattice Radiant software. All other hardware and
drivers are included in the kit.
e  Mini-USB to USB-A cable for programming the bitstream
e 12V Power Adapter
e  Evaluation Board

e  CrossLink-NX PCle Bridge Board for the CrossLink-NX FPGA

e Certus-NX Versa Evaluation Board for the Certus-NX FPGA

o CertusPro-NX Versa Evaluation Board for the CertusPro-NX FPGA

e MachXO5T-NX Development Board for MachXO5-NX

Additionally, for Certus-NX and CertusPro-NX devices, a MIPI CSI Camera Module is needed to test 12C functionality; this
demo uses the Sony IMX258-0AQH5 Camera Module. The CrossLink-NX PCle Bridge Board must already contain the
camera module. The MachXO5T-NX Development Board does not provide an interface to connect a camera module,
hence only incorporates test involving DIP switches and LEDs.

2.2. Software Requirements

The following software applications are required to obtain the expected results in the procedures described in this
guide:

e Lattice Radiant software version 2.2 or later (available at the Lattice website Design Software and IP page)

e  PCle Multifunction Demo for Windows or Linux

e  Windows Operating System or Ubuntu 24.04.2 Operating System

e Bit file for the SPI Flash

e LIFCL40_PCle_MultiFunction.bit file for CrossLink-NX devices

e LFD2NX_PCle_MF.bit file for Certus-NX devices

e  MultifunctionDemo_Implementation.bit file for CertusPro-NX devices

e  MultifunctionDemo_Implementation.bit file for MachXO5-NX devices
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3. Demo Design Overview

3.1. Theory of Operation

The demo runs on a standard x64 PC and accesses the FPGA board installed on a PCle slot. Figure 3.1 shows the
relationship between the hardware and software components of the demo. The PCle IP on the Lattice FPGA acts as a
PCle endpoint occupying certain ranges of PCI memory space. When the computer boots, the BIOS and OS probe the
PCI Express and PCl buses to detect devices present on the buses and assign the devices ranges in the PCl memory
space. The BIOS maps the PCI memory space to the memory space in the PC. After the device driver is installed, the
software can read from and write to the PCle device memory (Embedded Block RAM - EBR). The software can also read
from the PCle configuration space registers. The Multifunction demo implements, one (for MachXO5-NX devices) or
two (for CertusPro-NX devices) or three (for CrossLink-NX and Certus-NX devices) separate PCle functions within a
single endpoint.

Application
User Interface or Console Based

i

User PCle APIs
Space mpiotib | [ Pcub || GPiOLib
t t T
Kernel v v 1
Space Lattice Lattice Lattice
MDIO Function I°C Function GPI0 Function
PCle Driver PCle Driver PCle Driver
PCle Bus Driver
PC Memory Mapped I/O

b

A 4

PCle IP Block
MDIO Device* I°C Device ** GPIO Device

Lattice PCle Board 'MDIO deylce demonstra-t/orf is apghcab/efor Cross'L/nk NX and Certus-NX
** |2C device demonstration is applicable for CrossLink-NX, Certus-NX and CertusPro-NX

Figure 3.1. Relationship between Hardware and Software Components
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3.2. Design Overview

The included user interface application demonstrates the PCle Multifunction design. The application software is
developed using a layered architecture consisting of the following layers:

e Userinterface application

e  Driver API

e Device Drivers

e  Device Hardware (FPGA Design)

User
Interface
Application

Driver
API

Device
Drivers

Device
Hardware

Figure 3.2. PCle Multifunction Demo SW Design

3.2.1. User Interface Application

The Multifunction demo includes a user interface written in Qt. The user interface uses the driver API to communicate
with the device hardware to send control plane read/write instructions to registers in the IP. The Driver APl is a C++
dynamic library that provides an interface to access the hardware.

On Windows, the multifunction_lib.dll library is a DLL that bridges the user space demo applications to the kernel space
driver code and provides routines to control the IP modules.

On Linux, the library is called libmem_rw.so.

3.2.2. Device Drivers

Hardware drivers provide access to the FPGA board. On Windows, the Ipcie_gpio.sys, Ipcie_i2c.sys, and Ipcie_mdio.sys
drivers support the Multifunction demo. On Linux, the gpio_main.ko, i2c_main.ko, and mdio_main.ko drivers support
the demo. Note that the MDIO driver is only applicable to CrossLink-NX and Certus-NX devices.
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3.2.3. Device Hardware (FPGA Design)

Figure 3.1 shows the top-level architecture of the FPGA design. The design uses the PCle hard IP on the FPGA to
implement the PCle endpoint. The endpoint interfaces with the application logic for each function through an arbiter.
For initial configuration of the PCle IP, the LMMI interface is used.

FPGA_TOP
PCle_app
scl « »  msi master >
sda « » »
wrapper
Func
Arbiter
GPIO[15:0] « » GPIO »
mdio < » MDIO ‘
mdc < . claus22
re-config LMMI » LMMI N
«—»>
memory FSM 112.5 MHz
space < »
LMMI_APP LMMI
0SC

*MDIO device demonstration is applicable for CrossLink-NX and Certus-NX
** |2C device demonstration is applicable for CrossLink-NX, Certus-NX and CertusPro-NX

PCle X1
Lane

Figure 3.3. PCle Multifunction FPGA Design
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4. Importing and Building the FPGA Demonstration

The design package includes the PCle IP, .bit file, and synthesis projects created with the Lattice Radiant software.

4.1. Hardware Directory Structure

The Hardware folder inside the package contains the following subfolders.

e [P —Contains the pre-generated IPs used in the design. These IPs can be configured by clicking the .ipx file after
opening the project in the Lattice Radiant software.

e Implementation — Contains the Lattice Radiant project (.rdf) file, constraints file (.pdc), and implemented design
and bit files.

e Source — Contains RTL files required for the design.

4.2. Building a Lattice Radiant Project
To generate the bit stream file:

1. Open the Lattice Radiant software.

2. Click Open project and browse to the .rdf file

a. For CrossLink-NX, the file is LIFCL_PCle_MF.rdf, which is located in the Hardwarelmplementation\LIFCL-
40_PCle_MF folder.

b. For Certus-NX, the file is LFD2NX_PCle_MF.rdf, which is located in the Hardware\
\Implementation\LFD2NX_PCle_MF folder.

c. For CertusPro-NX, the file is MultifunctionDemo.rdf, which is located in the Hardware\
VersaBoard\MultifunctionDemo folder.

d. For MachXO5-NX, the file is MultifunctionDemo.rdf, which is located in the Hardware\ MultifunctionDemo
folder.

3.  When user project loads, click Task Detail View. This shows a list of actions that the Lattice Radiant software
performs to build the .bit file.

4. Select the files and reports that you want to generate.
Note: The software selects options needed to regenerate the .bit file by default.
5. After selecting preferred reports, click Run All.

This creates a .bit file with the user project's current name in the imp/_1 or Implementation folder.
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5. Setting Up the Demo

5.1. Hardware Setup

This section covers the steps in programming the demo to the SPI memory of the FPGA board.

5.1.1. Jumper Configuration

For the CrossLink-NX board, install the jumpers listed in Table 5.1.

Table 5.1. Jumper Configuration

Jumper Checklist Configuration

111,118 Connect pins 1 and 2
J7,16,113,1]14 Connect pins 1 and 2
J31,)32,J331 Connect pins 1 and 2

18,19, 110, 115, J16, J19, J20, J21, )22, )23, )25, 126, J29, J30,
134, 135, 136, 137, 138, 139, J42

These are current measurement headers and must be kept
Open.

J51 Connect pins 2 and 4
148 Connect pins 2 and 3
127 Connect pins 1 and 2
145, )46 Connect pins 1 and 2
J17 Open

Note:

1. J31,J32, and J33 are different from the default board configuration.

Figure 5.1 shows the location of the jumpers.

J11, 118

145, 146

.
ungﬁ,
Goer s

11 uzo

REV A
LIFCL-PCIEB-FVN

J51
Current

Measurement

2-Pin Header

17,116,113, )14

Functional Jumper

J31,132,133
Current Measurment Jumper

Figure 5.1. CrossLink-NX PCle Bridge Board Jumper Location
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Make sure the card is plugged into a PCle slot or connected to the 12 V input supply. If the card is plugged into the PCle
slot, external power is provided by the system, and SW2 must be in the up position to receive power from the PCle slot.
If external 12 V power is provided, then SW2 must be in the down position to receive power from the external 12 V
connection. Connect the board to the PC running the Lattice Radiant software with the Mini USB Type A cable as

shown in Figure 5.2.

Mini
usB SW2
Type A
Cable 12 V Input
Supply
Connector

P | n =
2[s « o | moumEm MADE IN INDIA ) o o) m i 059 R102 000 R103001R104
#3r19n©2020 Lattice Semiconducior

Figure 5.2. CrossLink-NX PCle Bridge Board Connection

For the Certus-NX board, there are no jumpers to configure beyond the default. Refer to the Certus-NX Evaluation
Board User Guide (FPGA-EB-02032) for the default jumper configuration.

There is no toggle switch for selecting the power source. The board can be powered through the PCle slot or from an
external 12 V input supply. If the board is powered from the PCle slot, the external 12 V input supply connector does
not need to be connected. Connect the board to the PC running the Lattice Radiant software with the Mini USB Type A

Cable as shown in Figure 5.3.

Mini USB
Type A
Cable 12 V Input
Supply
Connection

Figure 5.3. Certus-NX PCle Versa Evaluation Board Connection
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For the CertusPro-NX device board, there are no jumpers to configure beyond the default. Refer to the CertusPro-NX
Versa Board User Guide (FPGA-EB-02053) for a detailed list of jumpers on the board. when the board is plugged into the
PCle slot, external power is provided by the system, and SW6 must be in the up position to receive power from the PCle
slot. Connect the board to the PC running the Lattice Radiant software with the Mini USB Type A Cable as shown in

Figure 5.4.

SWé

Mini
usB
Type A
Cable

Figure 5.4. CertusPro-NX Versa Evaluation Board Connection

For MachXO5-NX devices, install the jumpers listed in Table 5.2 beyond the default. Refer to the MachXO5T-NX
Development Board User Guide (FPGA-EB-02052) for a detailed list of jumpers on the board. when the board is plugged
into the PCle slot, external power is provided by the system, and SW6 must be in the up position to receive power from
the PCle slot. Connect the board to the PC running the Lattice Radiant software with the Mini USB Type A Cable as

shown in Figure 5.5.

Table 5.2. Jumper Configuration

Jumper Checklist Configuration
JP10 Connect pins 1 and 2
P4 Connect pins 1 and 2
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LED SW6 JP4

2

DIP Switch SW1 JP10

Mini USB
Type A
Cable
12V Input

Supply
Connection

Figure 5.5. MachXO5-NX Development Board Connection

5.1.2. Programming the FPGA
To program the FPGA device:

1.

Create a new project using the Lattice Radiant Programmer software. In the Getting Started dialog box, input the

Project Name and Location as shown in Figure 5.6.

Select Create a new project from a scan. Values are indicated in the Cable, Port, and TCK Divider Setting (0-30x)

fields.
Click OK.

u Radiant Programmer - Getting Started

News Project:

Project Name: |Urmt\ed

@ Create a new project from a scan

TCK Divider Setting (0-30x):
() Create a new blank project

Open Project:

O Open an existing programmer project

? X
Project Location: |D1fLen\n/Wor’k]Lamce,PCIeJJr’\dge,boar’d/CL,NX,new,FPGA/PCIe,designi V‘ Browse...
Cable: HW-USBN-2B (FTDI) ~ Port: FTUSB-O - Detect Cable
C:/Users/Lenin/Downloads/CL-NX CSI2 to PCle/Untitled.xcf Browse.

Figure 5.6. Creating a New Project from a Scan
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4. The main interface opens as shown in Figure 5.7.

B Radiant Programmer - Untitled xcf * - o ®
File Edit Wiew Run Tools Help
al=1") @ @ v B
Enable Status Device Family Device Operation File Name File Date/Time Checksum USERCODE Cable Setup. ax
= LFCL Fast Configuration Cable Seuings =
Detect Cadle
Cabe: HW-USEN-28 (FTDY) -
Fort: FTUse-0 -
Custom port:
Frogramming Speed Settings

() Use default Clock Divider
@) Use custom Clock Drvider

TCX Divider Setting (0-30): 103

o Settngs
® Use default Y0 setings
= © use custom O setings
oK .
T™S ‘
PCICOMPUTER
FTOI USB HOST BULO-H
DOWNLOAD CABLE -
CPUMICROPROCESSOR TCK  TMS -
.
ToH UFCL40
T TDO
Resel JTAG_EN P
|« R
s x

output
Lattice YM Drivers detected (HWW-DLN-3C (Farallel), HW-USBHN-26 (FTDI})
Programmer device database loade

Ouiput | Td Console
Ready

Figure 5.7. Lattice Radiant Programmer Window

5. If the Programmer settings do not match the settings shown in Figure 5.8 for CrossLink-NX devices, Figure 5.9 for
Certus-NX devices, or Figure 5.10 for CertusPro-NX devices, or Figure 5.11 for MachXO5-NX select these settings
manually from the drop down menu.

a Radiant Programmer - Untitled.xcf *
File Edit View Run Tools Help
fiemd BOE 2 By
Enable Status Device Family Device Operation File Name File Date/Time Checksum USERCODE

1 LIFCL

-40 Fast Configuration

Figure 5.8. CrossLink-NX FPGA Device Settings

Enable Status vice Veni  Device  evice Fami Operation File Name File Date/Time

14 Lattice | LFD2NX-40| LFD2NX  Fast Configuration

Figure 5.9. Certus-NX FPGA Device Settings

Enable Status Device Family Device Operation File Name File Date/Time Checksum USERCODE

1 LFCPMX LFCPMX-100 Fast ...

Figure 5.10. CertusPro-NX FPGA Device Settings

Enable Status Device Family Device Operation File Name File Date/Time Checksum USERCODE

1 LFMXO5 Fast Configuration

Figure 5.11. MachXO5-NX FPGA Device Settings
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To select programming settings:
1. Browse and select the Programming file from the Demonstration\Bitstream folder.
a. For CrossLink-NX devices, select LIFCL40_PCle_Multifunction.bit.
b. For Certus-NX devices, select LFD2NX_PCle_MF.bit.
c. For CertusPro-NX devices, select MultifunctionDemo_Implementation.bit.
d. For MachXO5-NX, select MultifunctionDemo_Implementation.bit.
Click OK.
Double-click under Operation to open the Device Properties dialog box.

Select the settings as shown in Figure 5.12 for CrossLink-NX devices, Figure 5.13 for Certus-NX devices, or
Figure 5.14 for CertusPro-NX devices.

5. For MachX05-NX, Flash programming, select the Flash Header Programming Options and CFGO Programming
Options. The .msc file and jed.file can be found in the following locations:

Hardware\Implementation\MultifunctionDemo_Implementation_header.mcs

Hardware\Implementation\MUItifunctionDemo_Implementation_0.jed

3 LIFCL - LIFCL-40 - Device Properties ? >

General Device Information

Device Operation

Target Memory: External SPI Flash Memory (SFI FLASH) ~
Port Interface: JTAG2SPL -
Access Mode: Direct Programming -
Operation: Erase,Program,Verify Quad 1 -

Programming Options

Programming file: km0r1strati0n,-fBitStream,’LFICL_PCIe_MuItiFunction.biti|...

SPI Flash Options

Family: SPI Serial Flash -
Vendor: Macronix -
Device: MX25151245G hd
Package: 8-land WSON -

SFI Programming

Data file size (Bytes): |81?592 Load from File
Start address (Hex): 000000000 -
End address (Hex): 0x000C0000 -

[] Erase SPI part on programming error

[] secure SFI flash golden pattern sectors

Figure 5.12. Device Properties Window for CrossLink-NX SPI Flash Programming
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EJ LFD2ZNX - LFD2NX-40 - Device Properties 7 >

General Device Information

Device Operation

Target Memory: External SPI Flash Memary (SPI FLASH) w
Port Interface: JTAG25PI ~
Arcess Mode: Direct Programming w
Operation: Erase,Program,Verify ~

Programming Options

Programming file: LBMD,.’DemnnstraﬁnnfEitst’eamﬂ_FDZNx_PCIe_BMD.bit|... OxC495

SPI Flash Options

Family: SPI Serial Flash w
Vendor: Micron v
Device: MT250U1238 e
Package: &-pin SOP2 R

SPI Programmming

Data file size (Bytes): |89 5094 Load from File
Start address (Hex): 0x00000000 w
End address (Hex): 0x000D0000 w

[ Turn off addresses auto updating
|:| Erase SPI part on programming error

[] secure sFI flash golden pattern sectors

Cancel

Figure 5.13. Device Properties Window for Certus-NX SPI Flash Programming

© 2025 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
All other brand or product names are trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.

20 FPGA-UG-02150-1.3


http://www.latticesemi.com/legal

llLATTICE PCle Multifunction Demo for Lattice Nexus-based FPGAs

User Guide

£ LFCPNX - LFCPNX-100 - Device Properties ? x
General Device Information
Device Operation
Target Memory: External SPI Flash Memory (SPI FLASH) ~
Port Interface: JTAG2SPI ~
Access Mode: Direct Programming v
Operation: Erase,Program,Verify w
Programming Options
Programming file: k:PNX_lI]I]_PCIe_MuItlfunctlnn_lmpl_l.tllt| .| |0x3224
SPI Flash Options
Family: SPI Serial Flash !
Vendor: Macronix v
Device: MX25151245G b
Package: 8-land WSON ~
SPI Programming
Data file size (Bytes): |1948836 | | Load from File
Start address (Hex): 0x00000000 e
End address (Hex): 0x001D0000 ~
[] Turn off addresses auto updating
|:| Erase SFI part on programming error
[] secure SP1flash golden pattern sectors
OK Cancel

Figure 5.14. Device Properties Window for CertusPro-NX SPI Flash Programming (with Macronix Flash)

a LFMX0S5 - LFMX03-100T - Device Properties ? X

General  Device Information

Device Operation

Target Memory: FLASH Configuration Memary v
Port Interface: JTAG ~
Access Mode: Direct FLASH Programming ~
Operation: Erase,Program, Verify v
[ Password Protection Options (Frovide key fle if password protection enabled) User Flash Memory Frogramming Options

Flash Header Programming Options [ Userbatad Programming

=] Programming fike: PCle-Multifunction-Demo/impl_/MachiXOSTNX_PCIE_MF_DEMO_header.mes ...

Start address (Hex): End address (Hex):

CFGO Programming Options
[ UserData1 Programming

=] Programming fie: [T-NX-PCle-Multfunction-Demo/impl_1/MachXOSTNX_PCIE_MF_DEMO_0.jed |...

[JuF40 Programming Optiors Start address (Hex): End address (Hex):

UserData2 Programmir
[[] cFG1 Programming Options u o a

Programming file:
Start address (Hex): End address (Hex):
[[] UFM1 Programming Options
[] UserData3 Programming
[[] cFG2 Programming Options

Start address (Hex): End address (Hex):
Programming file:

[] userData4 Programming
[] uFM2 Programming Options v

Figure 5.15. Device Properties Window for MachX05-NX Flash Programming
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6. Click the Programming button from the menu bar shown in Figure 5.16 to start programming.

File Edit View Run Tools Help
el R8s @

Figure 5.16. Programmer Menu Bar

When the FPGA programming is successful, the output console displays an Operation: successful message as shown in
Figure 5.17.

INFO - Execution time: 00 min : 28 sec
INFO - Elapsed time: 00 min : 32 sec

INFO - Operation: successful.

Qutput Tcl Console

Figure 5.17. Programmer Output Window

If the programming operation is unsuccessful, refer to the Troubleshooting section of this document.

After programming, power cycle the board and check the status LEDs on the board. The LED status is discussed in the
next section.

5.1.3. Status LED
For the Crosslink-NX board, the three status LEDs are shown in Figure 5.18.

Figure 5.18. CrossLink-NX Status LED

The description of each status LED is provided in Table 5.3.

Table 5.3. Status LED Description
SI. No Name Description

1 125 MHz Clock present Green — Blinking when clock is present

Green — Lights up if PCle link up is successful

2 PCle Link U
P Red — Lights up if PCle link up is not successful

3 DONE Green — Lights if configuration is successful

© 2025 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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For the Certus-NX board, the programming done LED lights up in green if the configuration is successful. The LED is
located at D29 on the board, as indicated in Figure 5.19.
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Figure 5.19. Certus-NX Device Programming Done LED

For the CertusPro-NX device board, the programming done LED lights up in green if configuration is successful. The LED
is located as shown in Figure 5.20.

Figure 5.20. CertusPro-NX Device Programming Done LED

For MachX05-NX, the programming done LED D10 lights up in green if configuration is successful. The LED is located as
shown in Figure 5.21.
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Figure 5.21. MachX0O5-NX Programming Done LED

5.2. Software Setup

This section provides the procedure for installing software onto the host machine.

5.2.1. Software Setup and Installation for Windows

Before installing the driver, the Driver Signature Enforcement feature must be disabled.

5.2.1.1. Disabling Driver Signature Enforcement Permanently
To permanently disable Driver Signature Enforcement:
1. Start the Command Prompt as administrator.

2. Enter the following lines and press Enter.
bcdedit.exe -set loadoptions DISABLE_INTEGRITY_CHECKS

B Administrator: Command Prompt - O X

Figure 5.22. Running Disable Integrity Checks Command

bcdedit.exe -set TESTSIGNING ON
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BN Administrator: Cornmand Prompt — O >

Figure 5.23. Running Test Sign On Command

3. Close the Command Prompt and restart the PC.

5.2.1.2. Disabling Driver Signature Enforcement Temporarily

Note: If Driver Signature Enforcement is already disabled, skip this section and proceed to the Driver Installation
section.

To disable Driver Signature Enforcement temporarily on Windows Operating System:

Press the Windows key and click the power button.

2. Press and hold the Shift key and click Restart.
3.  When the Choose an option screen appears as shown in Figure 5.24, release the Shift key.
4. Click Troubleshoot.

Choose an option

Continue Turn off your PC
Exit and continue to Windows 10

| Troubleshoot
Reset your PC or see advanced options

Figure 5.24. Troubleshoot Option

5. Select Advanced options and press Enter.

®© Troubleshoot

Reset this PC

Lets you choose to keep or remove your
| personal fles, and then reinstalls
| Windows.

Advanced options

Figure 5.25. Advanced Options
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6. Select Startup Settings and press Enter.

Advanced options

Startup Repair Uninstall Updates
Fix problems that keep Windows from Remove recently y

loading feature updates from

Startup Settings UEF| Firmware

Change Windows startup behavior % Settings

Change settings in your
firmware

Command Prompt System Restore

Use the Command Prompt for advanced Use a restore point recorded on your f
troubleshooting to restore Windows

See more recovery options

Figure 5.26. Select Startup Settings

7. Click Restart.

© Startup Settings

Restart to change Windows options such as:

+ Enable low-resolution videa mode
+ Enable debugging mode

« Enable boot logging

« Enable Safe Mode

» Disable driver signature enforcerment

« Disable early-launch anti-malware protection
- Disable automatic restart on system failure

Figure 5.27. Restarting Windows

8. After restarting, select Option 7 to disable driver signature verification.

5.2.1.3. Driver Installation

There are two ways to install the device driver:
e Install through a user interface installer (.exe) that is included in the demo package
e Install manually with the Device Manager

Installing Multifunction Demo Device Driver with the User Interface Installer

The Multifunction Demo device driver can be installed during the installation of the user interface as described in the
following section.

The Installer provides a standard packaging format for applications and a standard method for customizing the
applications. The installer helps to install the Multifunction Demo application in the system.

The Framework supported version is Windows Operating System.
To install the Multifunction Demo device driver through the user interface:
1. Inthe Demonstration\Windows\Application folder, double click the setup.exe.

2. The welcome page appears. Click Next.

© 2025 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
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ﬁ Lattice Multifunction - InstallShield Wizard x
Welcome to the Installshield Wizard for
Lattice Multifunction

The Installshield(R) Wizard will install Lattice Multifunction on
your computer, To continue, didk Next,

WARNIMG: This program is protected by copyright law and
international treaties.

< Back Mext = | | Cancel

Figure 5.28. Windows Installer: Welcome Page

3. Provide the location where you want to install the application. Click Next.

ﬂ Lattice Multifunction - InstallShield Wizard o

Destination Folder
Click Mext to install to this folder, or dick Change to install to a different folder

Install Lattice Multifunction to:

C:'Program Files (x86)\attice Semiconductor_attice
Multifunction’,

Installshield

< Back || Mext = I | Cancel

Figure 5.29. Windows Installer: Destination Folder Page

4. The installation summary page is shown. Click Install.

Note: Administrative access is required to run this command.
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ﬁ Lattice Multifunction - InstallShield Wizard

Ready to Install the Program
The wizard is ready to begin installation.

If you want to review or change any of your installation settings, dick Back. Click Cancel to
exit the wizard.

Current Settings:

Setup Type:
Typical
Destination Folder:

C:'Program Files (x86)\Lattice Semiconductorilattice Multifunction’

User Information:
Mame: Avdhesh

Comparny:

Installshield

< Back || @Insmll || Cancel

Figure 5.30. Windows Installer: Summary Page

5. The installation of the Multifunction Demo application starts. When the installation of the software is complete,
the drivers are installed.

ﬁ Lattice Multifunction - InstallShield Wizard o

InstallShield Wizard Completed

The Installshield Wizard has successfully installed Lattice
Multifunction. Click Finish to exit the wizard.

Figure 5.31. Windows Installer: Application Installed

6. A message box appears. Click Yes.
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dpinst64.exe

Publisher: Unknown
File ongin: Hard drive on this computer

Show more details

g

Figure 5.32. Device Configuration Prompt
7. The device driver installation wizard opens. Click Next.
Device Driver Installation Wizard
Welcome to the Device Driver

Installation Wizard!

This wizard helps you install the software drivers that some
computers devices need in order to work.

To continue, click Next.

<Back | Ned> | | Cancel

Figure 5.33. Device Driver Installation Wizard

8. If you receive a Windows Security prompt, select Install this driver software anyway as shown in Figure 5.34.
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Device Driver Installation Wizard
The drivers are now installing...
X Windows can't verify the publisher of this driver software
—> Don'tinstall this driver software
5 You should check your manufacturer's website for updated driver software
’ - for your device.
O\
¥ o
: A : = Install this driver software anyway
Please wat while the divers instal. This may Only install driver software obtained from your manufacturer's website or
disc. Unsigned software from other sources may harm your computer or steal
information.
See details
Back Next >
Figure 5.34. Windows Security in Driver Installation
9. |Ifthe driver is installed successfully, a message is displayed as shown in Figure 5.35. Click Finish.

Device Driver Installation Wizard

Completing the Device Driver Installation Wizard

The device driver installation wizard did not update any of your software for your hardware
devices because it was not better than the software you cumently have installed.

Driver Name Status
" Lattice Semiconductor (Lscpcie) Syste...  Readyto use

< Back Cancel

Figure 5.35. Device Driver Installation Completed

Installing the Multifunction Demo Device Driver Manually

The drivers for the Multifunction Demo can be found in the Demonstration\Windows\Driver folder.

To install the Multifunction Demo device driver manually:

1.

Open Device Manager, which shows the connected PCle devices, as shown in Figure 5.36.

Note: If the Device Manager does not show the connected PCle device, see the Troubleshooting section.

30
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2.

3.

& Device Manager - O >
File Action View Help
e mE =B
v % DESKTOP-DORT62
i Audio inputs and outputs
3 Computer
- Dizk drives
[5d Display adapters
Human Interface Devices
"= |DE ATA/ATAPI controllers
Keyboards
8 Mice and other pointing devices
[ Monitors
7 Metwork adapters
v L Other devices
h PCI Multiport Serial Controller
B4 PCI Multiport Serial Controller
i, PCI Multiport Serial Controller
f§ Ports (COM & LPT)
[0 Print queues
I Processors
B Software devices
| Sound, video and game controllers
Si‘ﬂ Storage controllers
i3 System devices
i Universal Serial Bus controllers
Figure 5.36. Device Manager
Right-click on each device and select Properties as shown in Figure 5.37.
& Menitors
P Metwork adapters
w 7 Other devices
Ei PCI Multiport Serial Controll=r
Bi PCI Multiport Serial Control Update driver
Ei PCI Multiport Serial Control Disable device
ﬁ Ports (COM & LPT) Uninstall device
™ Print queues
n Processors Scan for hardware changes
B Software devices Properties
I Sound, video and game contro

G Storage controllers
i3 System devices
i Universal Serial Bus controllers

Figure 5.37. Showing Device Properties

IDs of the MDIO, 12C, and GPIO devices are shown below:

The information in Hardware IDs is needed to install the correct driver for the corresponding device. The Hardware
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Table 5.4. Hardware IDs

SI. No | CrossLink-NX Certus-NX CertusPro-NX MachXO5-NX
PCI\VEN_1204&DEV_9C22 PCI\VEN_1204&DEV_9C32&S

MDIO &SUBSYS_E00419AA UBSYS_EO0419AA N/A N/A

e PCI\VEN_1204&DEV_9C1F PCI\VEN_1204&DEV_9C2F&S | PCI\VEN_1204&DEV_9C40&SUBS N/A
&SUBSYS_E00419AA UBSYS_EO0419AA YS_EO0419AA

GPIO PCI\VEN_1204&DEV_9C20 PCI\VEN_1204&DEV_9C30&S PCI\VEN_1204&DEV_9C42&SUBS \’)/Clg\(\:/zlE;lgt;SggssDi
&SUBSYS_E00419AA UBSYS_EO0419AA YS_EOO0419AA 06419AA -

File Action View Help
Lk Akall=]

Keyboards
Q Mice and other poi
[ Monitors
@ Metwork adapters
£ Other devices
B4 PCI Multiport 5
Ei PClMultiport S
Ei PCIMultiport 5

<

[ Print queues
L1 Processors
B Software devices

% Storage controllers
~ @ System devices

¥3 Composite Bus
| ¥ Direct memory
I E3 High Definition
3 High precision
¥3 Intel(R) 8 Series,

File Action View Help

= m|E|H=

=@ |DE ATAJATAPI controllers

B Ports (COM & LPT)

i Sound, video and game controllers

¥3 ACPI Fixed Feature Button
¥3 ACPI Thermal Zone
¥= ACPI Thermal Zone

£3 Intel(R) Management Engine Interface
B InteliRY MAT | DO Cnntraller - BCAF

~ & DESKTOP-DORTE2)
i Audioinputs and o
3 Computer
= Disk drives
[5d Display adapters
B Human Interface D

=@ |DE ATA/ATAPI controllers

Keyboards

@ Mice and other poi
[ Menitors

I Metwork adapters
K Other devices

<

Bi PCI Multiport Serial Controller
Bi PCI Multiport Serial Controller
Bi PCI Multiport Serial Controller

i Ports (COM & LPT)

=1 Print queues

1 Processers

B Software devices

i Sound, video and g

G Storage controllers

~ @ System devices

i3 ACPI Fixed Feat
3 ACPI Thermal Z
3 ACPI Thermal Z

- [}
|[BE| B X® [pg Multiport Serial Controller Properties X
A
General Driver Detals Events Resources
riing devices !’7 PCI Mutport Seril Cortraller
Property
erial Controller Hardware Ids v
erial Controller
erial Controller Value
PCINVEN_12048DEV_5C2285UBSYS_E0D419AASREV_10
PCINVEN_12044DEV_5C2285UBSYS_EDD419AA
PCINVEN_12048DEV_SC228CC_070200
PCINVEN_12044DEV_5C228CC_0702
Enumerator
access controller
Audio Controller
event timer Cancel
/C220 Series SMBus C
v
Figure 5.38. Hardware IDs of CrossLink-NX MDIO Device
- O
|H X
PCI Multiport Serial Controller Properties *
A
utputs General Drver Detalls Events Resources
!’? PCI Muttiport Serial Controller
evices Property
Hardware Ids v
nting devices Walue
PCI\VEN_12044DEV_9C1FASUBSYS_E00413AASREV_10
PCI\VEN_12044DEV_SC1FASUBSYS_E00413AA
PCIWVEN_12044DEV_9C1FACC_070200
PCINVEN_12044DEV_SC1FACC_0702
ame controllers
ure Button
Cara
one
Enumerstar v

F= Comnncite Rue

Figure 5.39. Hardware IDs of CrossLink-NX 12C Device
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2y Device Manager — [m] x
File Action View Help

ez T B HFE B EX®

PCl Multiport Serial Controller Properties L —

~ & DESKTOP-DORT62) £

> i} Audio inputs and outputs General Driver Details Everts Resources

» 8 Computer

5 = Disk drives PCI Multiport Serial Controller

» [Gg Display adapters

> Human Interface Devices Property

> =@ IDE ATAVATAPI controllers Hardware Ids .

> Keyhoards

> 0 Mice and other pointing devices Value

» [ Menitors PCI\VEN_12044DEV_9C208SUBSYS_EOD419AARREV_10

> G Network adapters PCINVEN_12044DEV_3C2085UBSYS_E0D419AA

~ B Ojthar devices PCINVEN_1204&DEV_3C20aCC_070200

i PCI Multiport Serial Controller PCI\VEN_12048DEV_9C204CC_0702

E& PClMultiport Serial Controller
E& PClMultiport Serial Controller
i@ Ports (COM & LPT)
= Print queues
u Processors
B Software devices
i} Sound, video and game controllers
& Storage controllers
K@ System devices
3 ACPI Fixed Feature Button
¥= ACPI Thermal Zone Cancel
§= ACPI Thermal Zone

¥ Comnncite Rus Fanmeratnr

Cvvvvvy

Figure 5.40. Hardware IDs of CrossLink-NX GPIO Device

Lattice Certus-MNX PCle Versa Board MDIO Function Properties *
General Driver Detalls Everts Resources

I‘ Lattice Certus-M¥ PCle Versa Board MDIO Function

Property

Hardware Ids o

Walue

PCIWVEN_12042DEV_9C3245UBSYS_EO0413AARREY_10
PCIWWEN_12048DEV_SC3245UBSYS_EDD413AA
PCINVEN_12048DEV_3C328CC_070200
PCIWWEN_12048DEV_5C324CC_0702

Cancel

Figure 5.41. Hardware IDs of Certus-NX MDIO Device
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Lattice Certus-MX PCle Versa Board [2C Function Properties X
General Drver Details Everts Resources

I‘ Lattice Certus-M¥ PCle Versa Board |2C Function

Property

Hardware Ids ~

Value

PCIHVEN_12043DEV_SC2FASUBSYS_ED0419AARREY_10
PCINVEN_120430DEV_3C2F&SUBSYS_EDD419AA
PCINWVEN_120480EV_SC2FACC_070200
PCIWEN_12044DEV_SC2FACC_0702

Cancel

Figure 5.42. Hardware IDs of Certus-NX 12C Device

Lattice Certus-MX PCle Versa Board GP1O Function Properties x
General Driver Detalls Events Resources

I‘ Lattice Certus-NX PCle Versa Board GPIO Function

Property

Hardware Ids e

Walue

{ PCIWEN_12045DEV SC308SUBSYS_EO00M13AAGREY 10
PCINWEN_12043DEV_3C3045UBSYS_EDD413AA
PCINWEN_12043DEV_3C308CC_070200
PCIWVEN_12044DEV_SC30ACC_0702

Cancel

Figure 5.43. Hardware IDs of Certus-NX GPIO Device
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4.

Lattice CertusPro-MNX [2C Function Properties *

General Drver Detalls Events Resources

Ih Lattice CertusPro-WNX [2C Function

Property

Hardware Ids w

Value

PCIHNVEN_12048DEV_3C4085UBSYS_EDD413AARREV_10
PCIWWEN_12048DEV_5C40&5UBSYS_EQ0415AA
PCIMNVEN_12042DEV_3C40aCC_070200
PCIMNVEN_12048DEV_3C408CC_0702

Cancel

Figure 5.44. Hardware IDs of CertusPro-NX 12C Device

Lattice CertusPro-MX GPIO Function Properties *
General Driver Detalls Events Resources

Ih Lattice CertusPro-NX GPIO Function

Property

Hardware |ds P

Value

PCINWEN_12043DEV_3C4285UBS5YS_EQR0419AARREV_10
PCINWEN_12043DEV_3C4285UB5YS_EDD419AA
PCINWEN_12048DEV_3C425CC_070200
FPCINWEN_12048DEV_3C428CC_0702

Figure 5.45. Hardware IDs of CertusPro-NX and MachX05-NX Devices

Right-click on the device and select Update driver.
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User Guide
? Metwork adapters
v BY Other devices
i Base System Drsi--
[J Portable Devices Update driver
ﬁ Ports (COM & LPT Disable device
= Print queues Uninstall device
[ Processors
B Software devices Scan for hardware changes
i Sound, video and P
& Storage controllers
~ {3 System devices
i3 ACPI Fixed Feature Button
i3 ACPI Thermal Zone
§3 ACPI Thermal Zone
T SRS S » PPN o T,
Figure 5.46. Update Driver Menu in Device Manager
5. Select the Browse my computer for driver software option as shown in Figure 5.47.

B Update Drivers - Base System Device

How do you want to search for drivers?

— Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

—> Browse my computer for driver software
Locate and install driver software manually.

| Cancel

Figure 5.47. Update Driver Options

Browse for the MDIO device drivers as shown in Figure 5.48. For the CertusPro-NX device board, browse for 12C or

GPIO driver.
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....LATTICE PCle Multifunction Demo for Lattice Nexus-baJ::rlg’SdA:

< B Update Drivers - PCI Multiport Serial Controller

Browse for drivers on your computer

Search for drivers in this location:

SemiconductorLattice Multifunction\driverIpcie_mdio i Browse...

| &)\ Lattice

[ Include subfolders

—> Let me pick from a list of available drivers on my computer
This list will show available drivers compatible with the device, and all drivers in the
same category as the device.

Mext Cancel

Figure 5.48. Browse the Driver for Device

7. If you receive a Windows Security prompt, select Install this driver software anyway as shown in Figure 5.49.

>

B Update Drivers - Base System Device

Installing drivers...

&P Windows Security X

X Windows can't verify the publisher of this driver software

—» Don't install this driver software
You should check your manufacturer's website for updated driver software
for your device.

—> Install this driver software anyway
Only install driver software cbtained from your manufacturer's website or
disc. Unsigned software from cther sources may harm your computer or steal
information.

) See details

Figure 5.49. Windows Security in Device Manager

8. If the driver is installed successfully, a message is displayed as shown in Figure 5.50 for the CrossLink-NX board,
Figure 5.51 for the Certus-NX board, and Figure 5.52 for the CertusPro-NX device board.
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PCle Multifunction Demo for Lattice Nexus-based FPGAs
User Guide

B Update Drivers - Lattice CL-MX PCle Bridge Board MDIO Function

Windows has successfully updated your drivers
Windows has finished installing the drivers for this device:

Lattice CL-MX PCle Bridge Board MDIO Function

iy

Close

Figure 5.50. MDIO Driver Installation Status Message for the CrossLink-NX Device Board

X
B Update Drivers - Lattice Certus-MX PCle Versa Board MDIO Function
Windows has successfully updated your drivers

Windows has finished installing the drivers for this device:

Lattice Certus-MX PCle Versa Board MDIO Function

iy

Close

Figure 5.51. MDIO Driver Installation Status Message for the Certus-NX Device Board
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PCle Multifunction Demo for Lattice Nexus-based FPGAs

User Guide

B Update Drivers - Lattice CertusPro-MX 12C Function

Windows has successfully updated your drivers

Windows has finished installing the drivers for this device:

.Q Lattice CertusPro-MNX 12C Function

Close

Figure 5.52. 12C Driver Installation Status Message for the CertusPro-NX Device Board

9. After the driver is installed, the device driver name is displayed in Device Manager, as shown in Figure 5.53.

Figure 5.53. Multifunction Demo Device Name Displayed in Device Manager

S

-

Storage controllers

v E@ System devices

§3 ACPI Fixed Feature Button

i3 ACPI Thermal Zene

i3 ACPI Thermal Zene

i@ Composite Bus Enumeratar

i3 Direct memory access controller

= High Definition Audio Controller

¥@ High precision event timer

K3 Intel(R) 8 Series/C220 Series SMBus Controller - 3C22
i3 Intel(R) Management Engine Interface

K3 Intel(R) Q87 LPC Controller - 8C4E

K3 Lattice CL-NX PCle Bridge Board MDIO Function
i3 Legacy device

F= Mirrncnft ACPI-Camnliant Suctem

10. Follow steps 3 through 8 for the 12C and GPIO devices. After successful installation, all the three devices must be
displayed in Device Manager as shown in Figure 5.54 for the CrossLink-NX device board, Figure 5.55 for the
Certus-NX device board, and Figure 5.56 for the CertusPro-NX device board.
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;.j.-_ Device Manager
File Action View Help

e BB HEIB EX®

» B Mice and other pointing devices
» [ Monitors
> 3P Network adapters
> i Ports (COM &LPT)
» [ Print queues
» [ Processors
» 0 Software devices
» U Sound, video and game controllers
» & Storage controllers
~ {3 System devices
¥3 ACPI Fixed Feature Button
i3 ACPI Thermal Zone
i3 ACPI Thermal Zone
3 Composite Bus Enumerator
¥ Direct memory access controller
i3 High Definition Audic Controller
§3 High precizion event timer
§3 Intel(R) 8 Series/C220 Series SMBus Controller - 8C22
i3 Intel(R) Management Engine Interface
i3 Intel(R) Q&7 LPC Controller - 8C4E
i3 Lattice CL-MNX PCle Bridge Board GPIO Function
i3 Lattice CL-NX PCle Bridge Board 12C Function
i3 Lattice CL-NX PCle Bridge Board MDIQ Function
i3 Legacy device
i3 Microsoft ACPI-Compliant System
¥ Mirrnenft Huner-W Vidnalizatinn Infractricture Diriver

Figure 5.54. MDIO, 12C, and GPIO Device Drivers for the CrossLink-NX Board in Device Manager

% Device Manager
File Action View Help

e FE HF B EX®

O

*

~ {3 System devices

¥ ACPI Fixed Feature Button

¥ Composite Bus Enumerator

¥3 Direct memory access controller

¥= High Definition Audio Controller

¥3 High precision event timer

B Intel(R) M or ersorh o - bubef- -

¥ Lattice Certus-MX PCle Versa Board GPIO Function
¥3 Lattice Certus-NX PCle Versa Board I2C Function
¥= Lattice Certus-MNX PCle Versa Board MDIO Function
¥3 Legacy device

¥ Microsoft ACPI-Compliant System

¥3 Microsoft Hyper-V Virtualization Infrastructure Driver
¥3 Microsoft System Management BIOS Driver

¥3 Microsoft Virtual Drive Enumerator

¥ Microsoft Windows Management Interface for ACPI
¥= MDIS Virtual Network Adapter Enumerator

¥ Mumeric data processor

¥3 PCl Express Root Complex

¥3 PCl standard host CPU bridge

¥3 PCl standard ISA bridge

¥3 PCl-to-PCl Bridge

¥ PCl-to-PCl Bridge

¥= PCl-to-PCl Bridge

¥= PCl-to-PCl Bridge

¥ Dlin and Plav Saftware Nevice Frnmeratnr

Figure 5.55. MDIO, 12C, and GPIO Device Drivers for the Certus-NX Board in Device Manager
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& Device Manager

File Action View Help

s D EHT B EX®

iy High Definition Audio Device
i NVIDIA High Definition Audio

v €y Storage controllers

Sa Microsoft Storage Spaces Controller
S Standard NVM Express Controller

~ @ System devices

B b o .

1 Microsoft ACPI-Compliant system

= ACPI Fixed Festure Button

= AMD GPIO Controller

= AMD PCI

= AMD PCI

= AMD PCI

= AMD SMBus

= Composite Bus Enumerator

i@ Direct memory access controller
= High Definition Audio Controller
2 High Definition Audio Controller

i3 Lattice CertusPro-NX GPIO Function
K3 Lattice CertusPro-NX 12C Function

= Microsoft Hyper-V Virtualization Infrastructure Driver
¥= Microsoft System Management BIOS Driver

= Microsoft UEFI-Compliant System

E3 Microsoft Virtual Drive Enumerator

K= Microsoft Windows Management Interface for ACPI

Figure 5.56. 12C, and GPIO Device Drivers for the CertusPro-NX Device Board in Device Manager

;...‘, Device Manager

File Action View

Help

s MmO HR B|EX®

= m]

X

2 AMD PCI
= AMD BCI
= AMD PCI

= AMD GPIO Controller

= AMD SMBus

i3 Composite Bus Enumerator

= Direct memory access controller
@ High Definition Audio Controller
Em High Definition Audio Centreller

h Microsoft Hyper-V Virtualization Infrastructure Driver
E3 Microsoft System Management BIOS Driver

= Microsoft UEFI-Compliant Systern

= Microsoft Virtual Drive Enumerator

= Microsoft Windows Management Interface for ACPI
@ NDIS Virtual Network Adapter Enumerator

i3 PCl Express Downstream Switch Port

= PCl Express Downstream Switch Port

= PCI Express Downstream Switch Port

E3 POl Express Downstream Switch Port

Em PCl Express Downstream Switch Port

i@ PCl Express Downstream Switch Port

= PCl Express Root Complex

E= PCI Express Root Port

E@ POl Express Root Port

i@ PCl Express Root Port

i@ PCl Bxpress Root Port

Figure 5.57. GPIO Device Drivers for MachXO5-NX in Device Manager
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5.2.1.4. Uninstall Device Driver Manually

Follow the steps below to uninstall the device driver.

1. Open Device Manager window. Look for the device you want to uninstall.

2. Right-click on the device driver and select Uninstall device as shown in Figure 5.58.

M Device Manager - a x

File Action View Help
s FEHHEm B EXG

= ACPIFan ~
= ACPIFan

= ACPIFan

¥ ACPI Fixed Feature Button

= ACPI Power Button

= ACPI Processor Aggregator

= ACPI Thermal Zone

¥ ACPI Thermal Zone

E= Composite Bus Enumerator

= High Definition Audio Controller

= High precision event timer

@ Intel(R) Manzagement Engine Interface #1
= Intel(R) Power Engine Plug-in

@ Lattice CertusPro-NX G 7 ===

= Lattice CertusPro-NX 12 Update driver

Em Legacy device Disable device

= Microsoft ACPI-Compl Uninstall device

= Microsoft Hyper-V Virty

= Microsoft System Man: Scan for hardware changes

E= Microsoft UEFI-Compli
= Microsoft Virtual Drive Properties

@ Microsoft Windows Management Interface for ACPI
[Em NDIS Virtual Network Adapter Enumerator

2 Mumeric data processor

= PCl Express Root Complex

B Pril ctandard hoct (P hridne

Scan for changed or new Plug and Play devices.

Figure 5.58. Select Uninstall Device for the Device User To Uninstall

3. Check the option Delete the driver software for this device and click on Uninstall as shown in Figure 5.59.

Uninstall Device *

.[;. Lattice CertusPro-NX GPIO Function

‘Waming: You are about to uninstall this device from your system.

Delete the driver software for this device.

Figure 5.59. Select the Check Box and Click on Uninstall Button

4. Inthe Device Manager, Click Action menu and select Scan for hardware changes. Make sure that the uninstalled
device is not listed in the Device Manager.

E3 High precision event timer

2 Intel(R) Management Engine Interface #1
E= Intel(R) Power Engine Plug-in

@ Lattice CertusPro-NX 12C Function

= Legacy device

@ Microsoft ACPI-Compliant System

Figure 5.60. Uninstalled Device
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5.2.2. Software Setup for Linux

5.2.2.1. Supported Operating System
e  Distribution: Ubuntu

e  Description: Ubuntu 24.04.2 LTS

e Release: 24.04.2

5.2.2.2. Required Packages

To check whether the required packages are installed, run the following commands on a terminal as shown below.
make -v

lattice@lattice: ~

File Edit View Search Terminal Help
:~$ make -v

GNU Make 4.1
Built for x86 64-pc-linux-gnu
Copyright (C) 1988-2014 Free Software Foundation, Inc.
License GPLv3+: GNU GPL version 3 or later <http://gnu.org/lic
enses/gpl.html>
This is free software: you are free to change and redistribute
it.
There is NO WARRANT;, to the extent permitted by law.
=%

Figure 5.61. Display Make Utility in Linux Terminal
gcc -v

lattice@lattice: ~

File Edit View Search Terminal Help

$ gcc -v

Using built-in specs.
COLLECT _GCC=gcc
COLLECT_LTO_WRAPPER=/usr/lib/gcc/x86_64-linux-gnu/7/1lto-wra
pper
OFFLOAD_ TARGET_NAMES=nvptx-none
OFFLOAD TARGET DEFAULT=1
Target: x86 64-linux-gnu
Configured with: ../src/configure -v --with-pkgversion='Ubu
ntu 7.5.0-3ubuntul~18.04"' --with-bugurl=file:///usr/share/d
oc/gcc-7/README.Bugs --enable-languages=c,ada,c++,g0,brig,d
,fortran,objc,obj-c++ --prefix=/usr --with-gcc-major-versio
n-only --program-suffix=-7 --program-prefix=x86_64-1linux-gn
u- --enable-shared --enable-linker-build-id --libexecdir=/u
sr/lib --without-included-gettext --enable-threads=posix --
libdir=/usr/lib --enable-nls --enable-bootstrap --enable-cl
ocale=gnu --enable-libstdcxx-debug --enable-libstdcxx-time=
yes --with-default-libstdcxx-abi=new --enable-gnu-unique-ob
ject --disable-vtable-verify --enable-libmpx --enable-plugi
n --enable-default-pie --with-system-zlib --with-target-sys
tem-z1lib --enable-objc-gc=auto --enable-multiarch --disable
-werror --with-arch-32=i686 --with-abi=m64 --with-multilib-
1list=m32,m64,mx32 --enable-multilib --with-tune=generic --e
nable-offload-targets=nvptx-none --without-cuda-driver --en
able-checking=release --build=x86 64-linux-gnu --host=x86 6
4-linux-gnu --target=x86 64-linux-gnu
Thread model: posix
gcc version 7.5.0 (Hbuntu 7.5.0-3ubuntul~18.04)

1%

Figure 5.62. Display Compiler Version in Linux Terminal

g++ -V
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lattice@lattice: ~

File Edit View Search Terminal Help

=$ g++ -V
Using built-in specs.
COLLECT GCC=g++
COLLECT_LTO_WRAPPER=/usr/lib/gcc/x86_64-linux-gnu/7/1to-wrapper
OFFLOAD_TARGET_NAMES=nvptx-none
OFFLOAD TARGET DEFAULT=1
Target: x86 64-linux-gnu
Configured with: ../src/configure -v --with-pkgversion='Ubuntu 7
.5.0-3ubuntul~18.04"' --with-bugurl=file:///usr/share/doc/gcc-7/R
EADME .Bugs --enable-languages=c,ada,c++,g0,brig,d,fortran,objc,o
bj-c++ --prefix=/usr --with-gcc-major-version-only --program-suf
fix=-7 --program-prefix=x86 64-linux-gnu- --enable-shared --enab
le-linker-build-id --libexecdir=/usr/lib --without-included-gett
ext --enable-threads=posix --libdir=/usr/lib --enable-nls --enab
le-bootstrap --enable-clocale=gnu --enable-libstdcxx-debug --ena
ble-libstdcxx-time=yes --with-default-libstdcxx-abi=new --enable
-gnu-unique-object --disable-vtable-verify --enable-libmpx --ena
ble-plugin --enable-default-pie --with-system-zlib --with-target
-system-z1lib --enable-objc-gc=auto --enable-multiarch --disable-
werror --with-arch-32=i686 --with-abi=m64 --with-multilib-list=m
32,m64,mx32 --enable-multilib --with-tune=generic --enable-offlo
ad-targets=nvptx-none --without-cuda-driver --enable-checking=re
lease --build=x86_64-linux-gnu --host=x86_64-linux-gnu --target=
x86_64-1inux-gnu
Thread model: posix
gcc version 7.5.0 (Hbuntu 7.5.0-3ubuntul~18.04)

~$

Figure 5.63. Update Compiler Version in Linux Terminal

5.2.2.3. Packages Installation Steps

Run the following commands on a terminal to install the required packages.

sudo apt update

sudo apt install build-essential
sudo apt install flex
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5.2.2.4. Automatic Setup and Installation
To setup the demo in automatic mode:
1. Go to the Demonstration/Linux directory.

2. Change the permission of the install.sh file by running the chmod command.
sudo chmod 777 install.sh

3.  Runthe command below, which builds the driver and API library, installs the driver, and launches the QT use
interface application.
sudo ./install.sh

4. To uninstall the driver, go to the Demonstration/Linux directory and run the command below.
sudo ./uninstall.sh

5.2.2.5. Manual Setup and Installation

Note: You can skip this section if you have installed the driver successfully in the previous section.
Before installing the driver, the driver must be built.

To build the driver:

1. Go to the Demonstration/Linux directory.

2.  Runthe following command on terminal.
sudo chmod 777 -R Source_Code

Go to the Source_Code directory.

Run the following commands.
sudo make clean
sudo make

This builds the driver and the API library.
Make sure that the driver is not installed.

To remove an existing driver, run one or all of the following command in a terminal window:
sudo rmmod gpio _main.ko
sudo rmmod i2c_main.ko
sudo rmmod mdio_main.ko
To install the drivers:

1. Gotodrv_src/gpio_drv/ directory.

2. Runthe command below.
sudo insmod gpio_main.ko

a. Repeat the same procedure for the i2c_drv and mdio_drv directories.
Note: mdio_drv is not applicable to the CertusPro-NX device board.

3. To launch the user interface application, go to the app_src/qui/deploy/ directory and run the command below.
sudo ./MFDemo.sh
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6. Application Overview

The PCI Express Multifunction application demonstrates the multifunction capabilities of the FPGA. The application
allows you to access the GPIO, 12C, and MDIO registers on the Crosslink-NX and Certus-NX device boards. The
application provides real time interaction with the FPGA hardware to demonstrate a functional PCl Express
communications path between the software and the FPGA IP.

6.1. Running the PCl Express Demo Application

On Linux, you can launch the demo application by running the ./MFDemo.sh script located in the
Demonstration/Linux/Source_Code/app_src/qui/deploy directory. On Windows, you can launch the application by
clicking the Lattice Multifunction shortcut on the desktop.

The graphical user interface opens the PCl Express Test Application software with the Device Info tab selected, as
shown in Figure 6.1 for the Crosslink-NX device (similar to the Certus-NX device), Figure 6.2 for the CertusPro-NX
device, and Figure 6.3 for the MachXO5-NX device. Note that some of the information shown may vary between

different FPGA devices (such as the Device ID).

Device Info Functionality Test

GPIO Device INFO 12C Device INFO MDIO Device INFO
Num BARs: 1 Num BARs: 1 Num BARs: 1
0 3 0 3 0
0xDF100000 f 0xDF101000 # 0xDF102000
1024Bytes e 1024Bytes i 1024Bytes
1 1 1
: 0 nterrupt: [1] nterrupt 0
dor ID: 0x9C201204 endor [D: 0x9C1F1204 Device/Vend 0x9C221204
: 10 nID: 10 : 10
lass C 0x70200 ) 0x70200 las 0x70200
Cache Line Size: 0x0 ¥ ize: 0x0 0]
Latency Timer: 0x0 atency Ti 0x0 Latency Timer: 0x0
BARO: 0xDF100000 : [ ] BARO: 0xDF102000
0x0 : 0x0 BARL: (0]
0x0 : 0x0 : 0x0
0x0 3 0x0 3: (0]
0] 4: 0x0 4 (0]
0x0 0x0 0x0
0x19AA 0x19AA 0x19AA
0xE004 : 0xE004 5 : 0xE004
0x0 p : 0x0 p : 0x0
0x4 ¥ : 0x ¥ N 0x4
Max Paylo 128Bytes Max Payload 128Bytes Max Paylo 128Bytes
Max Read Request Size: 512Bytes Max Read Request Size: 512Bytes Max Read Request Size: 512Bytes
RCB: 64 RCB: 64 RCB: 64
Maximum Link Width: x1 Maximum Link Width: x1 X1
Maximum Link Speed: 50GT/s Maximum Link Speed: 5.0 GT/s p 50GT/s
Negotiated Link Width: x1 Negotiated Link Width: x1 iated Link Width: x1
Negotiated Link Speed: t 5.0 GT/s peed: 5.0GT/s
Power Mgmt Cap Structure: @ rM { 30x80 Power Mgmt Cap Structure: ~ @0x80

Figure 6.1. PCle Test Application Device Info Tab for Crosslink-NX Devices
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Device Info. Functionality Test

GPIO Device INFO 12C Device INFO
Num BARs: Num BARs

7100000
1024Bytes
1

he Line Size:
y Timer:

BARZ:
BAR3
BAR4:

Mgmt Cap St

0xF7100000

Device Info| Functionality Test

| GP10 Device INFO

Num BARs:

Revision ID:
Class Code:
Cache Line Size:
Latency Timer:
BARO:

BARL:

BAR2:
BAR3:

BAR4:

BARS:

Subsystem Vendor ID:
Subsystem ID:
Expansion ROM:
Capabilities Pointer:
PCle Cap Structure:

M ayload Size:
Max Read Requ

RCB:

Maximum Link Width:
Maximum Link Speed:
Negotiated Link Width:

1

0
0xFCT700000
1024Bytes

1

0
0x9C421204
1.0
0x70200
0x10

0x0
OxFC700000
0x0

0x0

0x0

0x0

0x0
0x19AA
0xEOQ04
0x0

0x40

@ 0
128Bytes
512Bytes
64

x1

5.0 GT/s
x1

Figure 6.2. PCle Test Application Device Info Tab for CertusPro-NX Devices

Negotiated Link Speed:
Power Mgmt Cap Structure:

Figure 6.3. PCle Test Application Device Info Tab for MachXO5-NX Devices
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6.2. Using the PCI Express Demo Application User Interface

The PCI Express Device Info page displays information about the device driver and PCI configuration registers. The data
displayed is read-only and cannot be edited. If there is a problem loading the driver or accessing the device, an error
message appears on this page.

6.2.1. Functionality Test Tab

Figure 6.4 shows the Functionality Test tab for the Crosslink-NX and Certus-NX devices. Figure 6.5 for the CertusPro-NX
device, and Figure 6.6 for MachXO5-NX device.

You can read from or write to the device using controls present on this tab.

MFDemo
Help
Device Info |Functionality Test

Function 1: Device ID: 0x9C20 Function 2: Device ID: 0x9C1F Function 3: Device ID: 0x9C22

GPIO 12C (Master) MDIO (Clause 22)
x o

Input Switch Test Mode  Normal

Settings 10 Read
Bitrate Set 00kHz

Addr:0x

MDIO Write

@ @ Addr:0x

File

Output LED

Run Counter Master Write

Clear

Master read
Number of D e Master Read

Master Register Read
Reg I Addr Width  2eyres

Num Register Read

Transaction Log
Time RW

ClearLog  SaveToFile

Figure 6.4. Functionality Test Tab for Crosslink-NX/Certus-NX Devices
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Help

Device Info Functionalty Test

Functon 1: Device : 0x9C42 Funcoon 2: Device ID: 0x9C40

GPIO I2C (Master)
Input Switch Test Mode  Normal

Settings
Bitrate Set 100kHz

Stop

Qutput LED Master Write

00000000

Run Counter

Clear

Master read
Number of Data Byte:

Master Register Read

Register Addr: 093 Addr Width ~ 2Bytes
Num of Bytes: Register Read
Transaction Log

Time Bit Rate Slave Addr. Length

SaveToFie

Figure 6.5. Functionality Test Tab for CertusPro-NX

Device Info [Functionalty Test
Function 1: Device ID:
GPIO

Input Switch

Stop

Output LED

Run Counter

Figure 6.6. Functionality Test Tab for MachXO5-NX

6.2.2. GPIO

This section describes how to interact with the GPIO endpoint function.

6.2.2.1. Input Switch

There are five input LEDs present in the GPIO input box. These LEDs change status when you change the position of the
input switches on the board. On CrossLink-NX and CertusPro-NX devices, this is mapped to SW1 on the board, and
there is one LED per input switch. On Certus-NX devices, the first four switches are mapped to SW10, and the fifth
switch is mapped to SW3. For MachXO5-NX, all five switches are mapped to SW1. To start reading input from the
switches, click the Read Input button. An example of the LEDs is shown in Figure 6.7.
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GPIO

Input Switch

Read Input

Figure 6.7. GPIO Input Switch.

6.2.2.2. Output LED

The Output LED section shows the status of five output LEDs. These LEDs represent the five bits of a counter, which
begin to increment when you click the Run counter button on the user interface, as shown in Figure 6.8.

Output LED

Run Cnunter'

Figure 6.8. GPIO Output LEDs

6.2.3. 12C (For CrossLink-NX, Certus-NX, and CertusPro-NX Devices)

This section describes how to use the user interface to read from and write to the 12C device.

6.2.3.1. Test Mode

This control has two options for testing the 12C interface: Normal Mode and Batch Mode. In Normal Mode, you must
enter each 12C command manually. In Batch Mode, the 12C commands are loaded from a script.

6.2.3.2. Settings

This control is used to configure the 12C bit-rate. Two bit-rates, 100 kHz and 400 kHz, are supported and can be
selected from the Bitrate drop down box as shown in Figure 6.9. After selecting the desired speed from the drop-down
box, you must click the Set button to apply the settings to the device.

Settings

Bitrate Set 100kHz

Figure 6.9. 12C Bit-Rate Selection

6.2.3.3. Slave Addr

This control is used to program the 12C slave address target. The user interface supports both 7-bit and 10-bit
addressing modes. Note that CertusPro-NX devices support only 7-bit addressing mode. The address mode can be
selected by selecting the appropriate radio button as shown in Figure 6.10. The 7-bit mode is selected by default.

Master

Slave Addr:0x  1a 10bit 7bit

Figure 6.10. 12C Address Program
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6.2.3.4. Master Write

The Master write option is used to write data to the 12C device. You can either manually type the address and/or the
data information into the Message box, or you can load the data from a hex file by clicking the Load button. Clicking the

Master Write button initiates the write operation. The interface is shown in Figure 6.11.

You can clear or save the message box contents into a file. To do so, click the Save button, provide the desired path,
enter the name of the file, and click OK. This saves the data into the specified hex file. The 12C interface is spot-checked
using the camera: Sony IMX258-0AQH5. The camera module is included with the CrossLink-NX board. For Certus-NX
and CertusPro-NX device boards, the camera module must be obtained separately. The testing procedure is described

below.

Master Write

Message

Master Write

Figure 6.11. 12C Master Write

Table 6.1. Master Write Control Description

Controls Description

Clear Clears the input box

Load Loads the file configuration hex file into the input box
Save Saves the input box data into the hex file

Master Write Writes the input box data on the 12C device

IMX258-0AQH5 Camera Write Protocol

Figure 6.12 shows the communication protocol format for the IMX258 camera for a single write to an arbitrary address.

Figure 6.13 shows the format for a sequential write starting from an arbitrary address.

Slave Address = Register Address Register Address Data |
e [7-1] =" [15:5] A [7-0] A 7] =|F
D From Master to Slave 5 = Start Condition A = Acknowledge
{5r = Repeated Start Condition) A = Negative Acknowledge
|:| Direction dependant on operation P = Stop Condition
|:| From Slave to Master

Figure 6.12. Single Write to an Arbitrary Address of IMX258-0AQH5 Camera

Ind Ind
Previous Index value, K X Index M Xjndax M+1 )( X (M :-Lax_ 1) X{r: faLj

Slave Register Register || ~. |11 ~. ||
=| Address }]ﬁ. Address |a| Address |a F;E la F;E | E';EE Ep
[7:1] [15:8] [7:0] N '
Index, valua M L bytes of data
D From Master to Slave S = Start Condition A = Acknowledge
D From Slave to Mastar P = Stop Condition & = Negative Acknowladge

Figure 6.13. Sequential Write Starting from an Arbitrary Address of IMX258-0AQH5 Camera
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To test the 12C interface, data can be written to the register 0x3093 of the camera, as shown in Figure 6.14. Additional
register information can be obtained through the IMX258-0AQH5 camera data sheet available from Sony. An example
of how to execute this transaction is discussed in the next section.

Table 6.2. Registers of MX258-0AQH5 CMOS Camera

Address Bit Name Description

0x3092 [1:0] MANUAL_DATA PEDESTAL_VALUE [9:8] Manual setting value for Data Pedestal
0x3093 [7:0] MANUAL_DATA PEDESTAL_VALUE [7:0] Default setting value: 0x40

Output black level is controlled with
Manual_DTA_PEDESTAL_VALUE register value
0x0 : pedestal = 0x40 (fixed value)

0x1 : pedestal =
MANUAL_DATA_PEDESTAL_VALUE

Else : inhibited value

0x3090 [0] MANUAL_DATA PEDESTAL_ENABLE

0x0340 [7:0] | FRM_LENGTH_LINES [15:8] The length of frame

Unit: lines

Format: 16-bit unsigned integer
*set value for given capture mode
<65525d

0x0341 [7:0] | FRM_LENGTH_LINES [7:0]

0x0342 (7:0] | LINE_LENGTH_PCK [15:8] The length of line

Unit: pixels
Format: 16-bit unsigned integer

*Set to 5352d. For any other value change
required, confirm with SONY.

0x0343 [7:0] | LINE_LENGTH_PCK [7:0]

Master Write Procedure

To perform a write operation to the camera’s register address 0x3093:

1. Select Normal Mode from the Test mode drop down box.

Select 100 kHz bit-rate from the Bitrate drop down box and click the Set button.
Enter Ox1A in the Slave addr box.

Select the 7-bit mode radio button.

vk W

Enter the data and address into the message box —two bytes of address and one byte of data as shown in
Figure 6.14. For example, to write address 0x3093 with OxFF data, then enter 30 93 FF into the message box.

6. To initiate the transaction, click the Master Write button. To verify that the write operation is successful, follow the
instructions on how to perform a Master Read operation.

Master Write

Message

3093 F

Master Write

Figure 6.14. 12C Master Write Procedure
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6.2.3.5. Master Read Procedure

The Master read option is used to read the data from the 12C device. This section describes the Master read procedure
with an example IMX258-0AQH5 camera.

Master Read from a Held Address

The Master Read option is used to read data from the held address of the 12C device. When a master transmits the
slave address but does not designate an index or address, the previously read from address value is used or held. A
single byte or sequential data can be read from the held address.

Master read

Mumber of Data Byte: Master Read

Figure 6.15. 12C Master Read

IMX258-0AQH5 Camera Read Protocol From a Held Address

Figure 6.16 shows the communication protocol format for the IMX258 camera for a single read from the held address.
Figure 6.17 shows the format for a sequential read starting from the held address.

. Indax
Previous Index valus, K X Index K + 1 X K+3
Slave Address Diata =1 Slave Address Data =
ST 'Y pa ae of B T (0] e
|:| From Master ta Slawe 5 = Start Condition A = Achnowledge
P = Stop Condition A = Negative Acknowledge

D From Slave to Master

Figure 6.16. Single Read from the Held Address of IMX258-0AQH5 camera

Index K :(].ndgx K+ 1 X: X (KI:IdLBi I XI::EEL-BL

Slave T
Dat. Data Dat |
S| Address [1]A [;':E A E;U] |8 LA, [;ﬂ? [
[7:1] ) ) o ]
L bytes of data
[:l From Master to Slave 5 = Start Condition A = Acknowledge
P = Stop Condition A = Negative Acknowledge

El From Slave to Master

Figure 6.17. Sequential Read Starting from the Held Address of IMX258-0AQH5 Camera

An example of performing a single read from the held address (in this example, 0x3093) is shown below.
To perform a Master Read from a held address:

1. Select Normal Mode from the Test mode drop down box.

Select 100 kHz bit-rate from the Bitrate drop down box and click the Set button.

Enter Ox1A in the Slave addr box.

Select the 7-bit mode radio button.

vk W

Enter the register address in the Master Write message box as shown in below Figure 6.18 to set the current
register address. For an example, to read from 0x3093 register address, enter 30 93 in the message box and click
the Master Write button.
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Master Write

Message

3093

Master Write

Figure 6.18. 12C Master Write to Write the Register Address

6. Enter the number of bytes to read in the Number of Data Byte box as shown in Figure 6.19 and click Master Read.
The results of the read transaction are shown in the transaction log table, and the data value read out can be found
in the data column of the transaction log table.

Master read
Number of Data Byte: 1 Master Read

Figure 6.19. 12C Master Read

Master Register Read from an Arbitrary Address

The Master Register Read option is used to read data from an arbitrary address of the 12C device. A single byte or
sequential data can be read from an arbitrary address.

Master Register Read
Register Addr: Addr Width 2B

Num of By : Register Read

Figure 6.20. 12C Master Register Read

Table 6.3. Master Register Read Control Description

Controls Description

Register Addr Specifies the register address to be read.

Addr Width Specifies the address width. Valid values are 1 Byte and 2 Bytes.
Num of Bytes Specifies the number of bytes to be read from the 12C device.
Register Read When this button is pressed, the read operation is performed.

IMX258-0AQH5 Camera Read Protocol from an Arbitrary Address

Figure 6.21 shows the communication protocol format single read from an arbitrary address and Figure 6.22 shows the
sequential read starting from an arbitrary address of MX258-0AQH5 Camera.

Slave Address Register Address
[7:1] [15:8]

Register Address Slave Address Crata Ak
[70] [7:1] [7:0]

w
=
™

A

™
[
p

e, value M

l:l From Master te Slave S = Start Condition A = Acknowledge

l:l From Slave to Master Sr = Repeated Start Condition A = Negative Acknowledge
B = Chon Mandilae

Figure 6.21. Single Read from an Arbitrary Address of MX258-0AQH5 Camera
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Previcus Index value, K X Index M X[ﬂﬂe,-: M+ 1 K . Tn:li-tx_ 0 }(UI\.T:FE]
Slawe Register Register Slave o
5| Address [ofs| Address || Address [js| Address [ifs % s 'E‘::ﬁ A A ?::ﬁ 1
[z1] [15:8] [i2+] [%:1] .
Indewx, walue M L bytes of data
I:I From Master to Slave S ® Start Conditicn AW Soknowledge

Sr ® Repeated Start Conditson

D From Slave to Master
P = Stop Condition

Figure 6.22. Sequential Read Starting from an Arbitrary Address of MX258-0AQH5 Camera

To perform a Master Read operation:

Select Normal Mode from the Test mode drop down box.

Select either 100 kHz or 400 kHz from the Bitrate drop down box and click the Set button.
Enter Ox1A in Slave addr.

Select the 7-bit mode radio button.

Enter 3093 in the Register Addr field.

Select 2Bytes in Addr Width.

Enter 1 in Num of Bytes.

® N o vk wNe

Click the Register Read button and check the transaction log for the readback value.

Master Register Read
Register Addr: 3093 Addr Width  2Bytes

Mum of Bytes: 1 Register Read

Figure 6.23. 12C Master Register Read

Note: 12C does not work without power cycle, if any step goes wrong.

6.2.3.6. Transaction Log

The Transaction Log shows the details of all transactions on the 12C device as shown in Figure 6.24. You can save and
clear the log. To save the log into file click SaveToFile, select the desired location and enter the log file name. The log is
saved in text format. To clear the log from the table, click the ClearLog button.

Transaction Log

Time N Bit Rate Slave Addr. Length
, FriAug 21 1. ! 100kHz 0x01la

Fri Aug 21 1... 3 100kHz 0x01la
g Frisug211. v 100kHz 0x0la

Fri Aug 21 1... N 100kHz [E

3 Fri Aug 21 1... 3 100kHz [E

ClearLog SawveToFile

Figure 6.24. 12C Master Register Read

The log table is updated only when the transaction is successfully completed. Failed transactions are not logged in the
table. The description of each column of the transaction log table is described in Table 6.4.
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Table 6.4. Transaction Log Control Description

Column Description

Time The start time of the transaction.

R/W Specifies whether the transaction was a read or write.

Bit Rate Specifies what bit rate was chosen for the transaction.

Slave Addr Specifies the 12C slave address of the transaction.

Length Specifies the number of bytes transferred during the transaction.
Data Specifies the transferred data during the transaction.

6.2.3.7. Batch Mode

Batch mode is used to read and write the 12C device using an XML file. You can load an XML file by clicking the Load
button. Click the Execute button to run the commands in the XML file. To abort the operation, press the Stop button.
After completion, an Updated successfully message is displayed. An example of Batch mode XML is shown in

Figure 6.25.

Stoped

Execute

Figure 6.25. 12C Batch Mode Read/Write

XML node description:

i2c_bitrate — elements used to configure the 12C device bit-rate.

kHz —attributes to 12C bit rate value.

i2c_write — elements used to write address and data or address-only.

addr — attribute that holds the 12C slave device address.

addrmod — attribute that specifies the addressing mode, with a value of O for 7bit and 1 for 10bit.
count — attribute that specifies the number bytes to be written or read.

radix — attribute that specifies the radix of the device address and data format.

i2c_read — elements used to read data from the device.

Table 6.5. Batch Mode Control Description

Control Description

Clear Clears the input box.

Load Loads the xml configuration file in the input box.

Save Saves the input box configuration to a file.

Stopped Indicates the Master device status when any operation is run.
Execute Used to start batch file execution.

Stop Used to stop the execution of the batch file.
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6.2.4. MDIO (for CrossLink-NX and Certus-NX Devices)
This section describes how to use the user interface to read and write the MDIO device. This section is only applicable
for CrossLink-NX and Certus-NX devices.

6.2.4.1. Phy Addr

Phy Addr specifies the address of the PHY to access. The valid address range is from 0x0 to Ox1F. Both the CrossLink-NX
PCle Bridge Board and the Certus-NX Versa Evaluation board only have a single PHY connected at address 0xO0.

MDIO (Clause 22)

Phy Addr:0x o

Figure 6.26. MDIO Phy Addr

6.2.4.2. MDIO Read

This control is used to read the specified MDIO register, as shown in Figure 6.27. Enter the register address as 0x0 in
Addr and click the Read button. Value is updated to show the data read from the specified address. The CrossLink-NX
PCle Bridge Board PHY is the DP83867 Ethernet Phy. The address 0x0 contains the default value of 0x1140, which
appears after clicking the Read button.

MDIO Read

Value:0x 1140

Figure 6.27. MDIO Configuration Register Read

6.2.4.3. MDIO Write

This control is used to write the specified MDIO register as shown in Figure 6.28. After entering the Phy register address
in Addr and the data in Value, click the Write button. After clicking the Write button, the data is written to that given
address. For testing purposes, write 0x40 to the Phy (DP83867 Ethernet Phy) register address Ox1F and verify by
reading back using the MDIO Read function.

MDIO Write

Addr:0x  1F Value:0x 40

Figure 6.28. MDIO Register Write

6.2.4.4. File

This control is used to load MDIO register commands from a file. You can browse the MDIO configuration file by clicking
the Load button, which opens a dialog box to browse for a configuration file. After loading the file, the MDIO
commands loaded from the file is shown in the table. You can save the table data into a file by clicking the Save button.
A dialog box opens to allow you to indicate the file name and location.

www.latticesemi.com/legal


http://www.latticesemi.com/legal

ation Address

Figure 6.29. MDIO Configuration through File

Table 6.6. MDIO Batch Mode Control Description

= LATTICE

Control Description
Load Used to load an MDIO configuration file.
Save Used to save table content to a file.

Table 6.7. MDIO Batch Mode Table Description

Column Name

Description

Operation Specifies whether the command is a read or write operation

Address Specifies the read/write address.

Data Specifies the data read from or to be written to the specified address
Status Specifies the status of the operation as either PASS or Fail

| Input.txt - Motepad — O
File Edit Format Wiew Help
l#CommentS
i+
#
*0Operation Address Data
R 8
W 5 2
R 1
W 2 18
W 3 5
R 4
R 5
R 6
Ln 1, Call 100% Windows (CRLF) UTF-8

Figure 6.30. MDIO Configuration File Example
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The MDIO configuration file is a tab separated text file where each column is separated by a tab as shown in
Figure 6.30. Comment lines begins with the ‘#" symbol while column headers begins with a “*’. These lines are ignored
while parsing the file.

Table 6.8. MDIO Input File Description

Column Name Description
Operation Specifies the operation type as R for read, and W for write.
Address Specifies the register address in this column.

For write operations, add a column specifying the data to be written. For read operations, this

D
ata column needs to be kept blank.
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7. Customizing the Design for CertusPro-NX Devices

The Basic Demo Design for Certus-Pro NX can be customized to:
e Change PCle lane width from x4 to x2 or x1
e  Change PCle link speed from Gen3 to Gen2 or Genl

7.1. Changing PCle Lane Width

To customize the lane width manually, perform the following:
1. Open the Lattice Radiant software.
2. Click Open project and browse to the .rdf file.
For CertusPro-NX, the file is MultifunctionDemo.rdf, which is in the Hardware/VersaBoard/MultifunctionDemo/

folder. It is recommended to save as a new project for any design customization. Click Save Project As to save the
project with a new name and open the new project.

Lattice Radiant Software - Reports
File Edit View Project Tools W

MNew 3
Open 3
Add 3
Close Ctrl+F4

Close All

Close Project

Bl saveal Ctrl-Shift+5

Save Project

TS

Save Project As...

Figure 7.1. Save New Project

3. Click Open the PClex4 IP.

~ 72 Implementation (Synpiify Pro)
~ [ Input Files
s} Source/fpga_top.v

4} Source/debounce/debounce

il Source/LMML_app.y

L) Source/application_layer/gpio.

) Source/12C/apb_mastery

L Source/2C/12C_ master wrapperyv
4 IP/PCle_IP/PCle_IP.ipx

Figure 7.2. Open PClex4 IP

4. Select the Lane Width from the Bifurcation Select tab as following:
a. Select 1x1 value for x1 lane width.
b. Select 1x2 value for x2 lane width.

c. Select 1x4 value for x1 lane width.
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2 Module/IP Block Wizard

Configure Component from IP peie_x4 Version 2.2.0
Set the following parameters to configure this component.

Diagram pciex4

Configure T°

General Flow Control Link 0: Function 0
Property
~ General

Bifurcation Select (Link_X_Lane)

Ref Clk Freq (MHz)

Link 0: Function 1

Value

4
x4
02

fiies
eI i
%1

Link 0: Function2 4 »

Figure 7.3. PCle IP Configuration to Select Lane Width

5. Click Generate to re-generate the PClex4 IP instance.

2] Module/IP Block Wizard

Configure Component from IP peic_x4 Version 3.4.0

Set the following parameters to configure this component.

Disgram PCle_IP

L] r

User Guide

Configure IP
General Flow Contral
Property
~ General
Bifurcation Select (Link_¥_Lane)

Simulation Reduce Timeout

Ref Clk Freq (MHz)

AXI DMA Enabled

Data Interface Type

Link 0 : Target Link Speed

Link 0 : Number of Physical Functions

Register Interface Type

~ Optional Ports

No DRC issues are found.

Link 0: Function 0

Link 0: Function 1

Value H

1x4

P

86

LMMI

Figure 7.4. IP Generation

Generate Cancel

6. Open the top level design file located in Hardware/VersaBoard/MultifunctionDemo/Source/fpga_top.v in Radiant

tool or in Notepad.

a. Specify appropriate lane width for x2 and x1 configuration by changing the WIDTH parameter in the top-level
design file as shown in Figure 7.5. Selecting Input and Output Ports. This reduces the input and output ports

required for x2 and x1 configuration.

I module fpga top  #(

parameter S5IM = 0,
parameter WIDTH = 4,
parameter DATA WIDTH = 123
2
[
S/ serial interface for PCIe lanes
input [WIDTH-1:0]
input [WIDTH-1:0]
output wire [WIDTH-1:0]
ocutput wire [WIDTH-1:0]
[/ reference clock
input

input

e
-
oopa

Kl :

rXp 1,
r¥n i,
txp o,
XD O,

refclkp 1, /Y
refclkn i, I

K2 ;
K2 ;

/ serial line

seria
seria

ff seria

4 : X4 [Lane width]
3 ¥4 [Data width]

R¥+
-
TE+
TX-

1 line
1 line
1 line

clock + (100MH=z)

clock - (100MH=z)

Figure 7.5. Selecting Input and Output Ports
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9.

File Edit View Project Tools

3 B aa@a ZF
7.2. Changing the PCle Link Speed

b.

Change the PClex4 IP interface data width by modifying the DATA_WIDTH parameter as shown in Figure 7.5.
Select 32 bus width for x1 lane width.
Select 64 bus width for x2 lane width.
Select 128 bus width for x4 lane width.

Save the changes done in the top-level design file.

Open the PDC file located in

Hardware/VersaBoard/MultifunctionDemo/Source/Implementation/MultifunctionDemo.pdc using Radiant tool or
notepad. Update the PDC file according to the lane width selection. Add comment lines using # on the
Idc_set_location command according to the lane width selection. Save the changes.

il MultifunctionDemo.pdc

#Comment for xl

lde_set_location -site
ldc_set_location -site
ldc_set_location -site
ldc set_location -site
ldc_set_location -site
ldc_set_location -site

#Comment for x2 and xl
ldc_set_location -site
ldc_set_location -site
ldc_set_location -site
ldc_set_location -site
ldc set_location -site
ldc_set_location -site
lde_set_location -site
ldc_set_location -site
ldc_set_location -site
ldc set_location -site
ldc_set_location -site
ldc_set_location -site

{5D1_RXDP} [get_ports {rxp i[l]}]
{SD1_EXDN} [get ports {rxn i[1l]}]
{SD1_TXDF} [get_ports {txp_co[l]}]
{SD1_TXDN} [get_ports {txn_o[l]}]
{5D1_REFRET} [get_ports [refret_i[l]}]
{SD1_REXT} [get_ports {rext_i[l]}]

{5D2_RXDF} [get_ports {rxp_i[2]}]
{5D2_RXDN} [get_ports {rxn_i[2]}]
{5D2_TXDP} [get_ports {txp_o[2]}]
{SD2_TXDN} [get_ports {txn o[2]}]
{SD3_RXDF} [get_ports {rxp i[3]}]
{5D3_RXDN} [get_ports {rxn_i[3]}]
{5D3_TXDP} [get_ports {txp o[3]1]
{SD3_TXDN} [get_ports {txn o[3]}]
{SD2_REFRET} [get_ports [refret_i[2]]]
{5D2_REXT} [get_ports {rext_i[2]}]
{5D3_REFRET} [get_ports [refret_i[3]}]
{SD3_REXT} [get_ports {rext_i[3]1}]

Figure 7.6. Example of PDC File

Save the changes and recompile the design. Use the configuration bit file located in the new design. The bit file in
the original design is available in
Hardware\VersaBoard\MultifunctionDemo\Implementation\MultifunctionDemo_Implementation.bit.

o eeEEREBRwQOREROSBSHE

[ 1Y Start Page Report Browser

Figure 7.7. Save and Recompilation of the Design

To customize the link speed from Gen3 to Gen2 and Genl manually,

1.
2.

Open the Lattice Radiant software.

Click Open project and browse to the .rdf file

Click Open the PCle_IP as shown in Figure 7.2.

For CertusPro-NX, the file is MultifunctionDemo.rdf, which is in the
Hardware/VersaBoard/MultifunctionDemo/ folder.

It is recommended to save as a new project for any design customization. Click Save Project As to save the
project with a new name and open the new project as shown in Figure 7.1.

Select the value from the Link O: Target Link Speed tab as following:

| B Export Files completed.

(2]
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a. Select 8G value for Gen3 speed.

b. Select 5G value for Gen2 speed.

c. Select 2P5G value for Genl speed.

2| Module/IP Block Wizard

Configure Component from IP pcie_x4 Version 3.4.0
Set the following parameters to configure this component.

Diagram PCle_IP

Configure IP
General Flow Control Link 0: Function 0
Property Value
 General
Bifurcation Select (Link_X_Lane) 1%4
Simulation Reduce Timeout 0
Ref Clk Freq (MHz) 100

AKXl DMA Enabled

Link 0: Function 1

Data Interface Type TLP

Link 0: Target Link Speed G

Link 0': Mumber of Physical Functions 5G
2P5G
96

Figure 7.8. PCle IP Configuration to Link Speed

5. Click Generate to re-generate the PCle_IP instance as shown in Figure 7.4.

6. Click Open the PLL IP insance as shown in Figure 7.9.

- 'ﬁ' Implementation (Synplify Pra)

-

Input Files

s Sourceffpga_top.v

5 Sourcefdebounce/debouncew

sl Source/LMMI_app.v

s Sourcefucfg_app.w

s Sourcefapplication_layer/pcie_app.v

%5 Sourcefapplication_layer/pcie_tx_enginewv
s Sourcefapplication_layer/pcie_n_enginew
%5 Sourcefapplicatien_layer/functien_arbiter.v
s Sourcefapplication_layer/gpioy

sl Source/12C/apb_master.v

sl Source/12C/12C_master_wrapperv

~ ] IP/PCle_IP/PCle_IP.ipx

3 RTL Files

3 Constraint Files

[ Testbench Files

3 Driver Files
PCle E cfn

| IP/pll_cli/pll_clk.ipx

3 mles

3 Constraint Files

3 Testbench Files
pll_clk.cfg

Figure 7.9. Open PLL IP
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7. Change the Primary Clock Output value as following and click generate.
e 250 MHz for Gen3
e 125 MHz for Gen2
e 62.5 MHz for Genl

2] Module/IP Block Wizard

Configure Component from Module pll Version 1.9.0
Set the following parameters to configure this component.

Diagram pll_clk Configure IP
*|  General Optional Ports
Property Value A
CLKI: Frequency (MHz) [18 - 800] 125
Enable Reference Clock Monitar
~ Feedback
CLKFB: Feedback Mode CLKOP
~ Primary Clock Output
CLKOP: Frequency Desired Value (MHz) [10 - 800] 250
CLKOP Tolerance (%) 0.0
CLKOP: Enzble Trim for CLKOP
~ Secondary Clock Output
CLKOS: Enable [v]
CLKOS: Bypass <
. ol Calculate
User Guide Mo DRC issues are found.

Figure 7.10. PLL IP Configuration

Generate Cancel

8. Save the design changes and recompile the design as shown in Figure 7.7. Please use the configuration bit file
located in the new design. The bit file in the original design is available in
Hardware\VersaBoard\MultifunctionDemo\Implementation\MultifunctionDemo_Implementation.bit.
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8. Troubleshooting

8.1. SPI Flash Update

e If you are getting a verification error while dumping the .bit file, try changing the TCK frequency to a value greater
than 4. The TCK Divider Setting option is in the Cable Setup dialog box of the Lattice Radiant Programmer Window,
as shown in Figure 8.1. Restart programming by clicking the Program button as shown in Figure 5.16.

Cable Setup F x

Cable Settings

Detect Cable
Cable: HW-USBN-2B (FTDI) -
Port: FTUSB-0 -

Custom port:

Programming Speed Settings
D Use default Clock Divider

@ Use custom Clock Divider

TCK Divider Setting (0-30x):

Figure 8.1. TCK Frequency Setting
e If the verification error problem still occurs, press and hold the PROGRAMN push button on the board before
clicking the Program button.

e If the device is not getting detected on port FTUSB-0. Click Detect cable and select the port FTUSB-1.

Cable Setup g X

Cable Settings “

Detect Cable
Cable: HW-USBN-2B (FTDI) -
Port: FTUSB-0 -

Custom port:

Figure 8.2. Port Selection

www.latticesemi.com/legal


http://www.latticesemi.com/legal

= LATTICE

8.2. Installing the Driver and User Interface Launch for Windows

This section describes troubleshooting steps for the Windows operating system.

8.2.1. Problem with Installing the Driver

e If the hardware IDs are not found in Device Manager, ensure that the board is properly installed in a PCle slot.

e  Ensure that the board has a valid PCle bitstream file loaded in the SPI Flash. Shut down the system and try another
slot. If the board is present, check the Properties and the Resource tab to verify if memory is assigned to it.
Also, verify if the Vendor ID and Device ID are valid, as seen by Windows Plug-n-Play. If the values are invalid,
perhaps the bitstream file is corrupt and needs to be reloaded into SPI flash. If the PCle board is shown in the list of
Device Manager, install the driver manually.

e If the driver is not being installed even though the device is present in the Device Manager, make sure that the
driver signature enforcement is disabled permanently. If not, follow the steps described in the Disabling Driver
Signature Enforcement Permanently section.

8.2.2. Problem with Launching User Interface

Ensure that the driver is installed properly. Otherwise, the Device Info section of the user interface displays the
message shown in Figure 8.3.

The Driver Open [FAILED] message is displayed if the driver is not installed properly. The Device information is present
if the drivers are installed properly.

S Latice 0L Bridge Board Muhifusdtion - O

Hek

Dewice Info. Functionalty Tes

rice INFO 2T bewloe INFD
spen [FAILED] i i D en [FAILED]

Figure 8.3. User Interface with No Device Driver

If any such error message occurs, ensure that the device is properly inserted in the system. After that, verify that
drivers are installed. When all the issues are resolved, restart the user application.

When using file saving operations in the Memory portion of the demo, make sure that you have write permissions for
the location where the file is being saved. Similarly, for file reading operations, the directory from where the file is
being loaded must have Read Permission.

If the Multifunction demo short cut icon is accidentally deleted, then the application can be launched by double clicking
on lattice_bd.exe file present in [INSTALLATION FOLDER]/Lattice Semiconductor/Multifunction Demo/bin folder.
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8.3. Installing the Driver User Interface Launch for Linux

This section describes troubleshooting steps for the Linux operating system.

8.3.1. Problem in Installing the Driver
The following error may occur during software driver installation.
Issue: insmod: ERROR: could not insert module lattice_main.ko: Operation not permitted.

Resolution: Ensure that the Secure Boot option is disabled in the BIOS of the system. Refer to the BIOS user manual to
learn about the steps for turning off the Secure Boot option.

Issue: insmod: ERROR: could not insert module drv_src/drvr/lattice_main.ko: Invalid module format.

Resolution: Run the following commands sequentially in the terminal.

sudo apt update && sudo apt upgrade

sudo apt remove --purge linux-headers-*

sudo apt autoremove && sudo apt autoclean

sudo apt install linux-headers-generic

sudo apt-get install build-essential linux-headers- uname -r°

8.3.2. Problem in Loading the Driver

After launching the user interface, if the driver is not loaded properly, a Driver open[Failed] message is displayed in the
Info section.
e  Make sure that the board is properly connected to the PC.
e Runthe command below in a terminal window to show the list of PCle devices connected to PC.
sudo lspci -vnm
Ensure that the Lattice device is present by checking the device and vendor IDs, as shown in Figure 8.4 for the
CrossLink-NX board, Figure 8.5 for the Certus-NX board, Figure 8.6 for the CertusPro-NX device board, and Figure
8.7 for MachXO5-NX.

Figure 8.4. Ispci -vnm for CrossLink-NX Output Image
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e: 01:00.0
a7e2
1204
e: 9c32
SVendor:
SDevice:
10

e: 01:00.1
a7e2
1204
e: 9cz2f
SVendor:
SDevice:

SVendor:

SDevice:

: 09:00.0
0702
1204

: 9c40

10

Figure 8.6. Ispci -vnm for CertusPro-NX Device Output Image

Device: 04:00.1
Class: 0702
Vendor: 1204
Device: 9c42

SVendor:
SDevice:
Rev: 10

Figure 8.7. Ispci -vnm for MachX05-NX Device Output Image

e [f the device is present, perform the manual setup and installation steps one by one.
e If the driver does not build properly, check for any software or kernel dependencies.
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8.3.3. Problem with User Interface Launching

e Go to the Demonstration/Linux directory. Check the content of this directory. The default content is shown in
Figure 8.8. Check the permissions of these file.

lattice@lattice:~/mul6/CL-NX BridgeBoard PCIe Multifunction/Demonstration/Linux$ 1s -1
total 16
-rw-r--r-- 1

root
root
root
root

-rw-r--r-- 1
drwxr-xr-x 6
-rw-r--r-- 1

root
root
root
root

175 Feb
237 Feb
4096 Feb
47 Feb

16
16
16
16

11:53
11:53
11:53
11:53

install.sh
Readme.txt
Source_Code
uninstall.sh

Figure 8.8. Content List of Demonstration/Linux Directory.

e The script files must have execute permission — to set permissions on the file, run the command below in the
terminal and try to run the application again.
sudo chmod 777 filename
e If the user interface still does not launch, change directory into the Source_Code directory and verify that all files
are present in this directory, according to Figure 8.9.

/mul6/

root
root
root
root

root
root
root
root
root

CL-NX_BridgeBoard_PCIe_Multifunction/Demonstration/Linux/Source_Code$ 1s -1

Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb

16
16
16
16
16
16
16
16
16

113
13
113
13
113
13
113
13
113

53
53
53
53
53
53
53
53
53

app_src
compile.sh
drv_src
include
install drv.sh
launch_gui.sh
lib

Makefile
Readme. txt

Figure 8.9. Content List of Software/Linux Directory

e If all files are present in this directory, change directory to app_src/qgui/deploy and try to run the command below

directly.
sudo ./MFDemo.sh
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Technical Support Assistance

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

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

Revision 1.3, August 2025

Section Change Summary

All e Made editorial fixes across the document, including section names in Troubleshooting.
e  Changed Windows 10 to Windows Operating System across the document.

Hardware and Software e  Removed CrossLink-NX, Certus-NX, and CertusPro-NX sub-folders in Hardware Directory

Requirements Structure.

° Updated bullet items for Windows/Ubuntu, CertusPro-NX .bit, and MachX05-NX .bit in
Software Requirements.

Importing and Building the FPGA Updated the directory for CrossLink-NX, Certus-NX, CertusPro-NX, and MachXO5-NX for the
Demonstration .rdf file step in Building a Lattice Radiant Project.

Setting Up the Demo ° Updated section content to change Windows10 to Windows in folder names.

e  Updated Programming the FPGA section to change CertusPro-NX and MachXO5-NX bits
to MultifunctionDemo_Implementation.bit and updated MachXO5-NX mcs and jed file
location.

e Updated Description and Release versions and removed OS Type and Codename bullet
points in Supported Operating System and added figure captions for images in Required

Packages.
Customizing the Design for Added this section.
CertusPro-NX Devices
References Added this section.
Revision 1.2, May 2023
Section Change Summary
All e  Applied formatting and editorial changes throughout the document.

e  Added CertusPro-NX device support where applicable.

e  Added MachX0O5-NX support.

e Rearranged specific sections to the following sequence: Demo Design Overview,
Importing and Building the FPGA Demonstration, Setting Up the Demo, Application
Overview, and Troubleshooting.

Acryonyms in This Document e  Added new acronyms: API, BIOS, DLL, and OS.

Setting Up the Demo e  Updated Table 5.4. Hardware IDs to add MachXO5-NX information.

e Updated Figure 5.16. Programmer Menu Bar to highlight the Programming button.

e  Updated Figure 5.32. Device Configuration Prompt to highlight Yes option in message
box.

e  Updated Figure 5.34. Windows Security in Driver Installation to highlight Install this
driver software anyway option.

e  Added Figure 5.5. MachXO5-NX Development Board Connection, Figure 5.11.
MachX0O5-NX FPGA Device Settings, Figure 5.15. Device Properties Window for
MachXO5-NX Flash Programming, Figure 5.21. MachXO5-NX Programming Done LED,
Figure 5.57. GPI1O Device Drivers for MachX05-NX in Device Manager, and Table 5.2.
Jumper Configuration.

Application Overview e  Replaced bullet information from kHz - attributes hold the 12C bit rate value to kHz -
attributes to 12C bit rate value in Batch Mode section.

e  Added Figure 6.3. PCle Test Application Device Info Tab for MachXO5-NX and Figure
6.6. Functionality Test Tab for MachXO5-NX.

Troubleshooting e Added reference to Figure 5.16. Programmer Menu Bar in SPI Flash Update section.
e Added Figure 7.7. Ispci -vnm for MachX05-NX Output Image.
Technical Support Assistance Added a link to the Lattice Answer Database.
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Section Change Summary
All e  Changed document title to PCle Colorbar Demo for Lattice Nexus-based FPGAs.

e  Updated the contents to be applicable to Lattice Nexus-platform devices, specifically
CrossLink-NX and Certus-NX for this release.

Revision 1.0, February 2022
Section Change Summary

All Initial release.

© 2025 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal.
All other brand or product names are trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.

FPGA-UG-02150-1.3 73


http://www.latticesemi.com/legal

s=LATTICE


http://www.latticesemi.com/

	PCIe Multifunction Demo for Lattice Nexus-based FPGAs
	Contents
	Acronyms in This Document
	1. Introduction
	1.1. Learning Objectives

	2. Hardware and Software Requirements
	2.1. Hardware Requirements
	2.2. Software Requirements

	3. Demo Design Overview
	3.1. Theory of Operation
	3.2. Design Overview
	3.2.1. User Interface Application
	3.2.2. Device Drivers
	3.2.3. Device Hardware (FPGA Design)


	4. Importing and Building the FPGA Demonstration
	4.1. Hardware Directory Structure
	4.2. Building a Lattice Radiant Project

	5. Setting Up the Demo
	5.1. Hardware Setup
	5.1.1. Jumper Configuration
	5.1.2. Programming the FPGA
	5.1.3. Status LED

	5.2. Software Setup
	5.2.1. Software Setup and Installation for Windows
	5.2.1.1. Disabling Driver Signature Enforcement Permanently
	5.2.1.2. Disabling Driver Signature Enforcement Temporarily
	5.2.1.3. Driver Installation
	5.2.1.4. Uninstall Device Driver Manually

	5.2.2. Software Setup for Linux
	5.2.2.1. Supported Operating System
	5.2.2.2. Required Packages
	5.2.2.3. Packages Installation Steps
	5.2.2.4. Automatic Setup and Installation
	5.2.2.5. Manual Setup and Installation



	6. Application Overview
	6.1. Running the PCI Express Demo Application
	6.2. Using the PCI Express Demo Application User Interface
	6.2.1. Functionality Test Tab
	6.2.2. GPIO
	6.2.2.1. Input Switch
	6.2.2.2. Output LED

	6.2.3. I2C (For CrossLink-NX, Certus-NX, and CertusPro-NX Devices)
	6.2.3.1. Test Mode
	6.2.3.2. Settings
	6.2.3.3. Slave Addr
	6.2.3.4. Master Write
	6.2.3.5. Master Read Procedure
	6.2.3.6. Transaction Log
	6.2.3.7. Batch Mode

	6.2.4. MDIO (for CrossLink-NX and Certus-NX Devices)
	6.2.4.1. Phy Addr
	6.2.4.2. MDIO Read
	6.2.4.3. MDIO Write
	6.2.4.4. File



	7. Customizing the Design for CertusPro-NX Devices
	7.1. Changing PCIe Lane Width
	7.2. Changing the PCIe Link Speed

	8. Troubleshooting
	8.1. SPI Flash Update
	8.2. Installing the Driver and User Interface Launch for Windows
	8.2.1. Problem with Installing the Driver
	8.2.2. Problem with Launching User Interface

	8.3. Installing the Driver User Interface Launch for Linux
	8.3.1. Problem in Installing the Driver
	8.3.2. Problem in Loading the Driver
	8.3.3. Problem with User Interface Launching


	References
	Technical Support Assistance
	Revision History
	Revision 1.3, August 2025
	Revision 1.2, May 2023
	Revision 1.1, March 2022
	Revision 1.0, February 2022





