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Acronym Definition

BAR Base Address Register
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1. Introduction

This guide describes how to set up and run the PCle Multifunction Demo using devices built on the CertusPro™-NX FPGA
device.

The demo is targeted for CertusPro-NX Versa Evaluation Board, which features the CertusPro-NX FPGA in the LFG672
package. The above-mentioned FPGAs are built on the Nexus FPGA platform using low power 28 nm FD-SOI technology.

This guide familiarizes the user with the process of setting up and running a design which incorporates both PCI Express and
8B10B Protocol. It is assumed that the user does not have any associated tools installed on the user’s system.

The demo discussed in this document is the Mixed Mode PCI Express and 8B10B protocol Demo.

1.1. Learning Objectives

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

e Setup and install all applicable development tools and PCl Express demos.

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

e Run the Mixed Mode demo which implements two separate PCl Express functions on a single endpoint device and one
8B10B protocol interface. Each PCle function allows the user to control a different aspect of the FPGA Board. While the
8B10B protocol incorporates a random pattern generator and checker.

e Use what the demo teaches the user about designing Lattice PCl Express and 8B10B protocol solutions.

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 the user has already installed the Lattice Radiant™ design software. This document covers
some of the basic functions of the Lattice Radiant software. If the user would 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 CertusPro-NX Versa Evaluation Board for CertusPro-NX

Additionally, for CertusPro-NX, a MIPI CSI Camera Module is needed to test I2C functionality; this demo uses the Sony
IMX258-0AQH5 Camera Module.

2.2. Software Requirements

The following software 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 Mixed Mode PCle and 8B10B Protocol demo for Windows 10 or Linux

e  Windows 10 or Ubuntu 18.04.6

e  Bit file for the SPI Flash

e LFCPNX_100_Mixed_Mode.bit file for CertusPro-NX
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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 in a PCle slot. Figure 3.1 shows the relationship
between the hardware and software components of the demo. The PCle IP present in the Lattice FPGA occupying the Quad
0 Channel 0 acts as a PCle endpoint occupying certain ranges of PCl memory space. The 8B10B protocol occupies Quad 0
Channel 2 and currently consists of a random pattern generator and checker. The Quad 0 Channel 2 used in the CertusPro-
NX Versa Evaluation board is connected to the PCle Goldfinger; hence a serial loopback from Tx to Rx is used in this demo to
showcase the data transmission for 8B10B protocol.

When the PC boots, the BIOS and OS probe the PCl Express and PCl buses and detect the devices present on the buses and
assign them in the PCI memory space ranges. The PCl memory space is mapped into the PC's memory space by the BIOS.
Once the device driver is installed, the application software can read/write from/to the PCle device memory (Embedded
Block RAM - EBRY). Currently the design allows the GPIO function within the PCle to trigger the start of random pattern
generator and checker within the 8B10B protocol. Hence, the application software can write to PCle device memory which
triggers the start of the random pattern generator and checker within the 8810b protocol. The application software can
also read from the PCle configuration space registers. In the Mixed Mode demo, two separate PCle functions are
implemented within a single endpoint.

Application
User Interface or Console Based

|

PCle APIs
User

Space 12C Lib ‘ ’ GPIO Lib

i i

} !
Kernel Lattice Lattice
Space 12C Function GPIO Function

PCle Driver PCle Driver

PCle Bus Driver
Memory Mapped I/0

PC

MPCS
B
PCle IP Block 8B10B Protocol
¥
Random Pattern
2 i i
1°C Device GPIO Device Generator and Checker

CertusPro-NX FPGA Device

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

A user interface application is provided for demonstrating the Mixed Mode demo. Application software is developed using a
layered architecture consisting of the following layers:

e User Interface Application

e  Driver API

e Device Drivers

e  Device Hardware (FPGA Design)

User
Interface
Application

Driver
API

Device
Drivers

Device
Hardware

Figure 3.2. Mixed Mode Demo SW Design for PCle

3.2.1. User Interface Application

The Mixed Mode demo includes a user interface written in Qt and uses the driver APl to communicate with the device
hardware to send control plane read/writes to registers in the IP. The Driver APl is a C++ dynamic library which 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 named libmem_rw.so.

3.2.2. Device Drivers

The hardware drivers provide access to the FPGA board. On Windows, the Ipcie_gpio.sys and Ipcie_i2c.sys, and drivers
support the Mixed Mode demo. On Linux, gpio_main.ko and i2c_main.ko support the demo.
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3.2.3. Device Hardware (FPGA Design).

Figure 3.1 shows the top-level architecture of the FPGA design. PCle hard IP is used on the FPGA side to implement the PCle
endpoint meanwhile MPCS is used to implement 8B10B protocol. The endpoint interfaces with the application logic for
each function through an arbiter. The arbiter is also used to trigger the start of random pattern generator and checker used

in the 8B10B protocol. LMMI interface is used for initial configuration of the PCle IP and MPCS IP. A block diagram of the
FPGA design is shown in Figure 3.3.

FPGA_TOP
pcie_app
scl msi master
Rx TLP
PCle_rx_engine
) PCle . PClex1i
sda< |%A<’:rr:aster Ee Hard IP Lane
ey Arbiter
N Tx TLP
PCle_tx_engine
—>
GPIO[15:0]« GPIO
LMMI
0sc
LMMI
oo
v FSM
space
Internal
112.5 MHz
MPCS Loopback
LMMI_APP 8B10B > From
Protocol Tx to Rx
Within PMA
trigger Random Pattern
Generator and Checker
mpcs_rx_ch_dout_o &
random_pattern mpcs_tx_ch_din_i

Figure 3.3. Mixed Mode Design
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4. Importing and Building the FPGA Demonstration

The package includes the PCle IP, .bit file, and synthesis projects using Lattice Radiant Software.

4.1. Hardware Directory Structure
The Hardware folder inside the package contains the following subfolders.

./CertusPro_NX_Mixed_Mode

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 Lattice Radiant.

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 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. The file is LFCPNX_100_Multi_Mode.rdf, which is located in the Hardware\ CertusPro_NX_Mixed_Mode
\LFCPNX_100_Multi_Mode folder.

3. Once the project loads, click Task Detail View. This shows a list of actions that Lattice Radiant will perform to build the
.bit file.

4. Select the files and reports that the user wants to generate.
Note: The options needed to regenerate the .bit file are selected by default.
5. After selecting user’s preferred reports, click Run All.

This creates a .bit file with the project’s current name in the impl_1 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 CertusPro-NX, 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 should 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 5.1.

SWé

Mini
USB
Type A
Cable

Figure 5.1. CertusPro-NX Versa Evaluation 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, indicate Project
Name and Location as shown in Figure 5.2.

Select Create a new project from scan. Values are indicated in the Cable, Port, and TCK Divider Setting (0-30x) fields.
Click OK.
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a Radiant Programmer - Getting Started ? X

MNew Project:

Project Name: ‘Unt\tled |

Project Location: ‘ D:[Lemn,’WnrleamceﬁPC[eﬁbndgeﬁbnard/CLﬁNXﬁnewaPGA/PCIeﬁdes\gns{ ~ | Browse...

@ Create a new project from a scan

Cable: HW-USBN-2B (FTDI) + | Port: FTUSB-0 - Detect Cable
TCK Divider Setting (0-30x):
O Create a new blank project

Open Project:

O Open an existing programmer project

C:fUsers/Lenin/Downloads/CL-NX CSI2 to PCle/Untitled.xcf Browse...

Figure 5.2. Creating a New Project from a Scan

4. The main interface opens as shown in Figure 5.3.

8 Radiant Pragrammer - Untitled.xcf * - o x
File Edit View Eun Iools Help
alo = 2 v B
Enable Status  Device Family Device Operation File Name File Date/Time Checksum USERCODE Cable Setup 5%
14 LFCL Fast Configuration Cable Seftings .
Detect Cable
cable: HW-USEN-28 (FTD)
Fort: FTuse-0 -
Custom port:
Frogramming Speed Setings
(0 use default Clock Dwider
@) Use custom Clack Divider
TCX Divider Satting (0-30x): [10 &
o0 Settings
(®) Use defoul O settings
S € Use custom 70 settings
oK
™S ‘
PCICOMPUTER
FTDI USE HOST BULD-M
ot UFCL-40
o
RESET JTAG_EN .
v« >
outpat & x

Lattice VM Drivers detectsd (W-DLN-3C (Parallel), HW-USEN-28 (FTDI)}
Frogramines device database loaded

Qupit | Tdl Console
Ready

Figure 5.3. Lattice Radiant Programmer Window

5. If the Programmer settings do not match the settings shown in Figure 5.7 for CertusPro-NX, select these settings
manually from drop down menu as shown in Figure 5.4.

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

1 LFCPMNX LFCPMNX-100 Fast ...

Figure 5.4. CertusPro-NX FPGA Device Settings

To select the programming settings:

1. Browse and select the Programming file from the Demonstration\Bitstream folder.
a. Select LFCPNX_100_Multi_Mode.bit.

2. Click OK.

3. Double-click under Operation to open the Device Properties dialog box.
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4. Select the settings as shown in Figure 5.5 for CertusPro-NX.

£ LFCPNX - LFCPNX-100 - Device Properties ? X

General Device Information

Device Operation

Target Memory: External SPI Flash Memory (SPIFLASH)
Port Interface: JTAG2SPI ~
Access Mode: Direct Programming e
Operation: Erase,Program,Verify A

Programming Options

Programming file: k:PNX_lUU_PCIe_Multlfunctlon_\mpl_l.blt|... 0x3224

SPI Flash Options

Family: SPI Serial Flash ~
Vendor: Macronix v
Device: MX25L51245G b
Package: 8-land WSON i

SPI Programming

Data file size (Bytes): |1948836 | ‘ Load from File
Start address (Hex): 0x00000000 ~
End address (Hex): 0x001D0000 ~

[] Turn off addressas auto updating
D Erase SFI part on programming error
[] secure SPIflash golden pattern sectors

oK Cancel

Figure 5.5. Device Properties Window for CertusPro-NX SPI Flash Programming (with Macronix Flash)
5. Click the Programming button from the menu bar shown in Figure 5.6 to start programming.

File Edit View Run Tools Help
s = | B R s

Figure 5.6. Programmer Menu Bar

6. When the FPGA programming is successful, the output console displays an Operation: successful message as shown in
Figure 5.7.

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

INFO - Operation: successful.

Output Tcl Console

Figure 5.7. Programmer Output Window

7. If the programming operation is unsuccessful, refer to the Troubleshooting section of this document.
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8. After programming, power cycle the board and check the status LEDs on the board. The LED status will be discussed in
the next section.

5.1.3. Status LED

For CertusPro-NX, if the programming done LED lights up in green, then the configuration is successful. The LED is located
as shown in Figure 5.8.

Figure 5.8. CertusPro-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 should 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

Bl Administrator Command Prompt — O b4

Figure 5.9. Running Disable Integrity Checks Command

bcdedit.exe -set TESTSIGNING ON
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B Administrator: Command Prompt — O x

sion 18.8
poration.

Figure 5.10. 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 10:

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 5.11, release the Shift key.
4. Click Troubleshoot.

Choose an option

1 Continue
Exit and continue to Windows 10

7 Use a device

Use a USB drive, network connection, or
Windows recovery DVD

| Troubleshoot
Reset your PC or see advanced options.

|

Figure 5.11. Troubleshoot Option

5. Select Advanced options and press Enter.
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© Troubleshoot

Reset this PC

Lets you choose to keep or remove your
personal files, and then reinstalls
Windowss.

Advanced options

Figure 5.12. Advanced Options

6. Select Startup Settings and press Enter.

Advanced options

Startup Repair Uninstall Updates

oblems that keep Windows from Remove re

Startup Settings UEFI 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
troubleshooting to restore Windows

See more recovery options

Figure 5.13. Select Startup Settings

7. Press Enter to restart.

© Startup Settings

Restart to change Windows options such as:

* Enable low-resolution video mode

+ Enable debugging mode

+ Enable boot logging

+ Enable Safe Mode

+ Disable driver signature enforcement

« Disable early-launch anti-malware protection

- Disable automatic restart on system failure

Figure 5.14. 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 through Device Manager manually.
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Installing Multifunction Demo Device Driver through the User Interface Installer

The Multifunction Demo device driver can also 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 user’s system.

The Framework supported version is Windows 10 using WDF 1.25 or earlier.
To install the Multifunction Demo device driver through user interface:
1. Inthe Demonstration\Windows10\Application folder, double click setup.exe.

2. The welcome page appears. Click Next.

ﬁ Lattice Multifunction - InstallShield Wizard e

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,

Figure 5.15. Windows Installer: Welcome Page

3. Provide the location where the user want to install the application. Click Next.
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ﬂ Lattice Multifunction - InstallShield Wizard

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)\Lattice Semiconductor\Lattice
Multifunction’,

InstallShield

Change...

=

Cancel

Figure 5.16. Windows Installer: Destination Folder Pa

4. The installation summary page is shown in Figure 5.17. Click Install.

5.

Note: Administr

ative access is required to run this command.

ge

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 Badk, C
exit the wizard.

Current Settings:

lick Cancel to

Setup Type:
Typical
Destination Folder:

C:\Program Files (x86)\Lattice SemiconductoriLattice Multfunction,

User Information:
Mame: Avdhesh

Company:

InstallShield

<Back || €mstal |

Cancel

Figure 5.17. Windows Installer: Summary Page

The installation of the Multifunction Demo application starts. When the installation of the software is complete, the

drivers are insta

lled.
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ﬁ Lattice Multifunction - InstallShield Wizard ot

InstallShield Wizard Completed

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

Figure 5.18. Windows Installer: Application Installed

6. After that, a message box appears. Click Yes.

dpinst64.exe

Publisher: Unknown
File origin: Hard drive on this computer

Show more details

Figure 5.19. Device Configuration Prompt

7. The device driver installation wizard opens. Click Next.

© 2023 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-02192-1.0 22


http://www.latticesemi.com/legal

h/lixe(é M:de PCle and 8B10B Protocol Demo for CertusPro-NX .I:LATTICE
ser Guide

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 MNext.

= Back Mext > Cancel
Figure 5.20. Device Driver Installation Wizard

8. If the user receive a Windows Security prompt, select Install this driver software anyway as shown in Figure 5.21.

Device Driver Installation Wizard

The drivers are now installing.... T
a...!y

@ Nindows Security

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

= Don'tinstall this driver software
N You sheuld check your manufacturer's website for updated driver software
8 for your device.
0% .
, ¥ ot
—> Install this driver software anyway
Only install driver software obtained from your manufacturer's website or

disc. Unsigned software from other sources may harm your computer or steal
information.

Please wait while the drivers install. This mayt

- | See details

< Back Next >

Figure 5.21. Windows Security in Driver Installation

9. |Ifthe driver is installed successfully, a message is displayed as shown in Figure 5.22.
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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 cumrently have installed.

Driver Name Status

» Lattice Semiconductor (Lscpcie) Syste..  Ready to use

< Back Cancel

Figure 5.22. Device Driver Installation Completed

Installing Multifunction Demo Device Driver Manually

The drivers for the Multifunction Demo can be found in the Demonstration\Windows10\Driver folder.

To install the Multifunction Demo device driver manually:

1. Open Device Manager, which shows the connected PCle devices, as shown in Figure 5.23.

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

% Device Manager —
File Action View Help

&% @ E Hm =

O X

~ & DESKTOP-DORTE2)

| Audio inputs and outputs

E Computer

e Disk drives

[ Display adapters

Human Interface Devices

== IDE ATA/ATAPI controllers
Keyboards

8 Mice and other pointing devices
[ Monitors

I Network adapters

E? Other devices

Ei PCIMultiport Serial Controller
E PCI Multiport Serial Controller
i, PCl Multiport Serial Controller
> & Ports (COM & LPT)

» = Print queues

> I} Processors

> B Software devices

» 0y Sound, video and gamne controllers
>

>

>

v vV Y WYY YWY

&y Storage controllers
£ System devices
i Universal Serial Bus controllers

Figure 5.23. Device Manager
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2. Right-click on each device and select Properties as shown in Figure 5.24.

[ Menitors
5P Network adapters
v K7 Other devices
Bi PCl Multiport Serial Centrolt=r
i PCI Multiport Serial Control Update driver
Bi PCl Multipert Serial Control Disable device

i Ports (COM & LPT) Uninstall device
= Print queues
[J Processors Scan for hardware changes

B Software devices
iy Sound, video and game contro

Properties

?.Tn Storage controllers
i3 System devices
i Universal Serial Bus controllers

Figure 5.24. Showing Device Properties

3. The information in Hardware IDs is needed to install the correct driver for the corresponding device. The Hardware IDs
of the 12C, and GPIO devices are shown in Table 5.1.

Table 5.1. Device IDs

SI. No Certus-NX
12C PCI\VEN_1204&DEV_9C2F&SUBSYS_E00419AA
GPIO PCI\VEN_1204&DEV_9C30&SUBSYS_E00419AA

Lattice CertusPro-MX 12C Function Properties X
General Driver Details Events Resources

.L‘ Lattice CertusPro-MNX 12C Function

Property

Hardware Ids ~

Value

PCIWEN_12044DEV_SC408SUBSYS_E00413AAREV_10
PCIWEN_12044DEV_SC4085UBSYS_EDD415AA
PCIWEN_12044DEV_SC404CC_070200
PCIWVEN_12044DEV_SC404CC_0702

Cancel

Figure 5.25. Hardware IDs of CertusPro-NX I2C Device
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Lattice CertusPro-MNX GPIO Function Properties *
General Driver Detalls Events Resources

.E. Lattice CertusPro-NX GPIO Function

Property

Hardware |ds P

Value

PCNWEN_12044DEV_35C4285UB5YS_EDD419AARREV_10
PCINWEN_12042DEV_3C4285UBSYS_EDD419AA
PCINWVEN_12044DEV_3C428CC_070200
PCINWEN_12044DEV_35C428CC_0702

Cacs

Figure 5.26. Hardware IDs of CertusPro-NX GPIO Device

4. Right click on the device and select Update driver.

? Metwork adapters
v EY Other devices
Bi Base System Drsi--
H Portable Devices Update driver
ﬁ Ports (COM & LPT Dizable device
A Print queues
] Processors
B Software devices Scan for hardware changes
I Sound, video and
Sy Storage controllers
w @ System devices
i3 ACPI Fixed Feature Button
i3 ACPI Thermal Zone
§3 ACPI Thermal Zone

B o _a_n._Tr..

Uninstall device

Properties

[

Figure 5.27. Update Driver Menu in Device Manager

5. Select the Browse my computer for driver software option as shown in Figure 5.28.

© 2023 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-02192-1.0 26


http://www.latticesemi.com/legal

xixeg I\{I;)de PCle and 8B10B Protocol Demo for CertusPro-NX .l.lLATTICE
ser Guide

s
B Update Drivers - Base Systern 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
| foryour device, unless you've disabled this feature in your device installation
settings.
— Browse my computer for driver software
Locate and install driver software manually.
!
I
| Cancel
Figure 5.28. Update Driver Options
6. Browse for I°C or GPIO driver.
*
< B Update Drivers - PCl Multiport Serial Controller
Browse for drivers on your computer
Search for drivers in this location:
| 61 Lattice SemiconductorLattice Multifunction\driver\lpcie_mdicjie® Browse...
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 5.29. Browse the Driver for Device

7. If the user receives a Windows Security prompt, select Install this driver software anyway as shown in Figure 5.30.
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B Update Drivers - Base System Device

Installing drivers..

@ Windows Security

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 obtained from your manufacturer's website or
disc. Unsigned software from other scurces may harm your computer or steal

information.

() See details

Figure 5.30. Windows Security in Device Manager

8. If the driver is installed successfully, a message is displayed as shown in Figure 5.31.

B Update Drivers - Lattice CertusPro-NX 12C Function

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

.h Lattice CertusPro-MNX |2C Function

Close

Figure 5.31. I2C Driver Installation Status Message for CertusPro-NX

9. Follow steps 3 through 8 for GPIO devices. After successful installation, all the two devices should be displayed in

Device Manager as shown in Figure 5.32.
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File Action View Help
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i| High Definition Audio Device ~
i| NVIDIA High Definition Audio
w &g Storage controllers
S Microsoft Storage Spaces Controller
S Standard NVM Express Controller
w Em System devices
¥ ACPI Fixed Feature Button
i3 AMD GPIO Controller
= AMD PCI
= AMD PCI
= AMD PCI
= AMD SMBus
£m Composite Bus Enumerator
= Direct memaory access controller
i1 High Definition Audio Controller
¥ High Definition Audio Controller
__¥3 High precision event timer
¥ Lattice CertusPro-NX GPIO Function
¥ Lattice CertusPro-NX 12C Function
—E T Thcrosent ACPComphant System
i3 Microsoft Hyper-V Virtualization Infrastructure Driver
§3 Microsoft Systern Management BIOS Driver
3 Microsoft UEFI-Compliant System
£3 Microsoft Virtual Drive Enumerator
¥ Microsoft Windows Management Interface for ACPI v

Figure 5.32. 1°C and GPIO Device Drivers for CertusPro-NX in Device Manager

5.2.1.4. Driver Uninstall Manually
Follow the steps below to uninstall the device driver.
1. Open Device Manager window. Look for the device that user wants to uninstall.

2. Right click on the device driver and select Uninstall device as shown in Figure 5.33.
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3.

4.

s e 4

A Device Manager
File Action View Help

FIEHm E X

Scan for chi

E= ACPIFan

E» ACPIFan

= ACPI Fan

@ ACPI Fixed Feature Button

= ACPI Power Button

Em ACPI Processor Aggregator

= ACPI Thermal Zone

Ea ACPI Thermal Zone

= Composite Bus Enumerator

= High Definition Audio Controller

-] High precision event timer

B Intel(R) Management Engine Interface 1
E3 Intel(R) Power Engine Plug-in

i3 Lattice CertusPro-NX GMm 7= ===

3 Lattice CertusPro-NX 12 Update driver
Em Legacy device Disable device
= Microsoft ACPI-Compl Uniinstall device
E» Microsoft Hyper-V Virh

= Microsoft System Man: Scan for hardware changes

= Microsaft UEFI-Compli

Properties
E= Microsoft Virtual Drive

E= Microsoft Windows Management Interface for ACPI

= NDIS Virtual Metwork Adapter Enumerator
E» Numeric data processor

= PCl Express Root Complex

B Pl etandard hnct CPI hridne

anged or new Plug and Play devices.

Figure 5.33. Select “Uninstall device” that User Want to Uninstall

Checked the option Delete the driver software for this device and click on Uninstall as shown in Figure 5.34.

Uninstall Device

I‘ Lattice CertusPro-NX GPIO Function

Delete the driver software for this device.

Uninstall

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

Cancel

pot

Figure 5.34. Select the Check Box and Click on Uninstall Button

In the Device Manager, Click Action menu and select Scan for hardware changes. Make sure that the uninstalled device
is not listed in the Device Manager.
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= High precision event timer

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

Em Lattice CertusPro-NX 12C Function

= Legacy device

£ Microsoft ACPI-Compliant System

Figure 5.35. Uninstalled Device

5.2.2. Software Setup for Linux

5.2.2.1. Supported Operating System
e  Distribution: Ubuntu

e  Description: Ubuntu 18.04.6 LTS

e Release: 18.04.6

e  0OS Type: 64 bit

e Codename: bionic

5.2.2.2. Required Packages
To check whether the required packages are installed or not, run the following commands on a terminal as shown below.
make -v

lattice@lattice: ~

File Edit Vview 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.
%

gcc -v
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g++ -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/7/1to-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++,go,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-zLlib --enable-objc-gc=auto --enable-multiarch --disable
-werror --with-arch-32=i686 --with-abi=m64 --with-multilib-
list=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)

%

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/lto-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++,go,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-zlib --enable-objc-gc=auto --enable-multiarch --disable-
werror --with-arch-32=1686 --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-linux-gnu
Thread model: posix
gcc version 7.5.0 (Hbuntu 7.5.0-3ubuntul~18.04)

-$

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.
2.

Go to the Demonstration/Linux directory.

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

sudo chmod 777 install.sh

Run the command below, which builds the driver and API library, install the driver, and launch the QT use interface
application.

sudo ./install.sh

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: User may skip this section if user have installed the driver successfully in the previous section.

Before installing the driver, the driver must be built.
To build the driver:

1.
2.

Go to the Demonstration/Linux directory.

Run the following command on terminal.
sudo chmod 777 -R Source_Code
Go to in Source_Code directory.

Run the following commands.

sudo make clean

sudo make

This builds the driver and API library.

5.
6.

Make sure that the driver is not installed.

To remove an existing driver, run one or all 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.
2.

Go to drv_src/gpio_drv/ directory.

Run the command below.
sudo insmod gpio_main.ko

a. Repeat the same procedure for the i2c_drv and mdio_drv directories. mdio_drv is not applicable for CertusPro-
NX.

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

The Mixed Mode application uses the PCle Multifunction Application to demonstrate the multifunction capabilities of the
FPGA PCle IP and 8B10B Protocol. The application software allows the user to access GPIO and I1°C registers for PCle and
provides real time interaction with the FPGA hardware to demonstrate a functional PCI Express communications path
between the software and the FPGA IP. The application software also allows user to trigger the random pattern generator
and checker used in the 8B10B protocol.

6.1. Running the Mixed Mode Demo Application

On Linux, the demo application can be launched by running the ./MFDemo.sh script, which is located in the
Demonstration/Linux/Source_Code/app_src/qui/deploy directory. On Windows, the application can be launched by clicking
Lattice Multifunction shortcut present 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. Note that some of the information may vary between different FPGA devices (such as the Device ID).

Device Info| Functionality Test

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

=3
=

=
=)

Ds
R
Cl
C
L
B
B
B
B
B
B

Vendor ID: 5 em Vendor ID:

n ROM:
Pointer

er Mgmt Cap Structure:

Figure 6.1. PCle Test Application Device Info Tab

6.2. Using the Mixed Mode Demo Application User Interface

The PCI Express Device Info page displays information about the device driver and device’s PCl 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. The “Run Counter” button in the Functionality tab is used to trigger of start of random
pattern generator and checker used in 8B10B protocol.
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The user can read or write from or to the device using controls present on this tab. Figure 6.2 shows the Functionality Test

tab.

Help

Device Info [Functionalty Test
Function 1: Device 1D: 0x9C42
GPIO

Input Switch

Output LED

6.2.2. GPIO

Function 2: Device ID: 0x9C40

12C (Master)
Test Mode Normal
Settings
Bitrate Set 100kHZ
Master
Slave Addr:0x  1a

Master Write
Message

3093 FF

Clear

Master read
Number of Data Byte:

Master Register Read
Register Addr: 3003

Num of Bytes: 1

Transaction Log

Time ) Bit Rate Slave Addr.

Figure 6.2. Functionality Test Tab

This section is used to interact with the GPIO endpoint function.

6.2.2.1. Input Switch

Master Read

Addr Width  2Bytes

Register Read

ClearLog SaveToFle

There are five input LEDs present in the GPIO input box. These LEDs change status when the user change the position of the
input switches on the board. This mapped to SW1 on the board, and there is one LED per input switch. To start reading
input from the switches, click the “Read Input” button. An example of the LEDs is shown in Figure 6.3.

GPIO
Input Switch

Read Input

Figure 6.3. GPIO Input Switch
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6.2.2.2. Output LED

The Output LED section shows the status of eight output LEDs. These LEDs represent the five bits of a counter, which begin
to increment when the user click the “Run Counter” button on the user interface, as shown in Figure 6.4.

Output LED

YYXXYXXxxxl}

Run Counter

Figure 6.4. GPIO Output LEDs

Run Counter

The “Run Counter” switches the Demo LED within the CertusPro-NX Versa Evaluation board to be turned ON and OFF
following the GPIO Output LED as shown in Figure 6.5.

7 out of 8 (LED_0 till LED_6) of the Demo LED follows the GPIO Output LED.

Figure 6.5. Demo LEDs

The “Run Counter” trigger starts the Random Pattern generator and checker used in the 8B10B protocol. The data
transmitted through the 8B10B protocol is looped back from Tx to Rx at the PMA using the serial loopback feature.

Random pattern generator and checker signals are shown in Reveal Analyzer.
Reveal Analyzer

Reveal Analyzer can be opened using Radiant software version 2022. Reveal Analyzer can be opened by clicking the
highlighted button as shown in Figure 6.6.

a5 H X Qaa@a I8 o @@DDE"%@@H BEBoSM

Figure 6.6. Open Reveal Analyzer
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Configure Reveal Analyzer

¥ Reveal Analyzer/Controller Startup Wizard X
Getting Started:

@ Create a new file untitled HW-JSBN-28 (FTDI)

Multiple Device in JTAG Chain ~ TCK Low Pulse Width Delay: | 1 -

USB port: FTUSE-0 (Dual RS232-HS A Location 0000) - Detect

XCF source:

Debug device: ™ 1. UT24CP100:0:010F4043 (debug enabled) -
RVL source: C:/Users/nramacha/Desktop/DemaDesign /CPMNY MixedMode {CertusPro_MX_Mixed_Mode /mixed_mode.rvl Browse...

Open an existing file

File name: -

Cancel

D Import file into current implementation

Figure 6.7. Configure Reveal Analyzer

Reveal Analyzer can be configured as shown in Figure 6.7. The Reveal Analyzer source file is mixed_mode.rvl, which is
located in the Hardware\ CertusPro_NX_Mixed_Mode \LFCPNX_100_Mixed_Mode folder. Select “Scan” and “Ok” to
configure the Reveal Analyzer to be ready to capture.

Reveal Analyzer Capture

The “Run Counter” will trigger start the Random Pattern Generator and Checker. The Reveal Analyzer in Figure 6.8 shows
the behavior before the Random Pattern Generator and Checker started. Before the Random Pattern Generator starts, the
Mixed Mode demo designs transmits word alignment pattern “BC” through the 8B10B Protocol to the Tx. The Mixed Mode
demo design uses serial loopback from Tx to Rx, hence the Rx will receive BC on the first byte and attempt to determine the
word boundary. Word boundary determined correctly by the Rx is indicated by assertion of signal mpcs_get_Isync as shown
in Figure 6.8. Once the word boundary is determined, then the Mixed Mode demo design will check if the random “Run
Counter” has triggered start.

When the “Run Counter” is triggered start, Random Pattern Generator will start transmitting random patterns, this can be
observed through mpcs_tx_ch_din_byte0, mpcs_tx_ch_din_bytel, mpcs_tx_ch_din_byte2, and mpcs_tx_ch_din_byte3
signals. The signal received at the Rx is sent over to mpcs_rx_ch_dout_byte0, mpcs_rx_ch_dout_bytel,
mpcs_rx_ch_dout_byte2, and mpcs_rx_ch_dout_byte3 signals which sends the signal to Random Pattern Checker. If the
Random Pattern Checker receives32 bytes of data correctly, the random_pattern_detected signal will be asserted
indicating that data has been transmitted and received with no bit errors using 8B10B Protocol as shown in Figure 6.9.
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Completed =

Bus/Signal

random_pattern_detected
random_pattern_errorFlag
b random_pattern_errorCounter

mpcs_get_lsync

v mpes_tx_ch_din_byte0

b mpes_tx_ch_din_bytel

b mpes_tx_ch_din_byte2
b mpes_tx_ch_din_byte3

v mpes_rx_ch_dout_byted
v mpes_m_ch_dout_bytel
¥ mpes_rx_ch_dout byte2

v mpes_n_ch_dout_byte3

Completed 1=

Bus/Signal

random_pattern_detected
random_pattern_errorFlag

» random_pattern_errorCounter
mpcs_get_lsync

v mpcs_tx_ch_din_byte0

b mpcs_tx_ch_din_bytel

b mpcs_tx_ch_din_byte2
b mpcs_tx_ch_din_byte3

v mpcs_r_ch_dout_byted
v mpcs_n_ch dout bytel
¥ mpcs_rx_ch dout byte2

v mpcs_n_ch_dout_byte3

Pattern Detected
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[ foga_top_LAD

Data 0:32 0:64 0:96 0:128 0:160 0:192 0:224 0:256 0:288 0:320 0:352 0:384 0416 0:448 0:480

1
61
00
00
00
61
00

00

00
Figure 6.8. Reveal Analyzer Capture Before Press “Run Counter”

[ fpoa_top_LA0

Data 0:32 0‘34 0:36 0:38 0:40 0:42 044 0:46 0:48 0:50 0:52 0:54 0:56

Figure 6.9. Reveal Analyzer Capture After Press “Run Counter”

The Demo LED (LED_7) will switch ON indicating the transmitted random pattern has been detected with no bit errors using
8B10B Protocol. This is also indicated by random_pattern_detected signal assertion.

Figure 6.10. LED_7 Switch ON To Indicate Pattern Detected with No Bit Errors

www.latticesemi.com/legal


http://www.latticesemi.com/legal

= LATTICE

6.2.3. I’C

This section describes how to use the GUI to read and write the 1°C device.

6.2.3.1. Test Mode

This control has two options for testing the 1°C interface: Normal Mode and Batch Mode. In Normal Mode, the user enters
each 1°C command manually. In Batch Mode, the I?C commands are loaded from a script.

6.2.3.2. Settings

This control is used to configure the I2C 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 6.11. After selecting the desired speed from the drop-down box, the
user must click the Set button to apply the settings to the device.

Settings

Bitrate Set 100kHz

Figure 6.11. I’C Bit-Rate Selection

6.2.3.3. Master Write

The Master write option is used to write the data to the 1°C device. The user can either manually type the address and/or
the data information into the Message box, or user can load the data from a hex file by clicking on the Load button. Clicking
on the Master Write button initiates the write operation. The interface is shown in Figure 6.12.

The user 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 1°C interface is spot-checked
using the camera: Sony IMX258-0AQH5. For CertusPro-NX, the camera module must be obtained separately.

Master Write

Message

Master Write

Figure 6.12. I’C 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 I2C device

6.2.3.4. IMX258-0AQH5 Camera Write Protocol

Figure 6.13 shows the communication protocol format for the IMX258 camera for a single write to an arbitrary address.
Figure 6.14 shows the format for a sequential write starting from an arbitrary address.
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Slave Address
[7:1]

Register Address
[15:8]

R/W
>

Register Address
[7:0] A

Data
[7:0]

<<
?P

|:| From Master to Slave

|:| Direction dependent on operation

|:| From Slave to Master

S = Start Condition
(Sr = Repeated Start Condition)
P = Stop Condition

A = Acknowledge
A = Negative Acknowledge

Figure 6.13. Single Write to an Arbitrary Address of IMX258-0AQH5 Camera

Previous Index value, K Index M Index M + 1 Index Index
revious Index value, ndex ndex M + (M+1L-1) (M+1)
Slave Register Register T
S Address |0 |A| Address |[A| Address I[);f:)? A I[);f:)? A A I[:?:]? -g P
[7:1] [15:8] [7:0] : : .

|:| From Master to Slave

|:| From Slave to Master

Index, value M

S = Start Condition
P = Stop Condition

L bytes of data

A = Acknowledge
A = Negative Acknowledge

Figure 6.14. Sequential Write Starting from an Arbitrary Address of IMX258-0AQH5 Camera

To test the I2C interface, data can be written to the register 0x3093 of the camera, as shown in Figure 6.15. Additional
register information can be obtained through the IMX258-0AQH5 camera data sheet available through 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]

0x3093

[7:0]

MANUAL_DATA PEDESTAL_VALUE [7:0]

Manual setting value for Data Pedestal
Default setting value: 0x40

0x3090

MANUAL_DATA PEDESTAL_ENABLE

value

0x1 : pedestal =

Else : inhibited value

Output black level is controlled with
Manual_DTA_PEDESTAL_VALUE register

0x0 : pedestal = 0x40 (fixed value)

MANUAL_DATA_PEDESTAL_VALUE

0x0340

[7:0]

FRM_LENGTH_LINES [15:8]

The length of frame

0x0341

[7:0]

FRM_LENGTH_LINES [7:0]

Unit: lines

<65525d

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

0x0342

[7:0]

LINE_LENGTH_PCK [15:8]

The length of line

0x0343

[7:0]

LINE_LENGTH_PCK [7:0]

Unit: pixels

Format: 16-bit unsigned integer

*Set to 5352d. For any other value change
required, confirm with SONY.
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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 6.15.
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 FF

Master Write

Figure 6.15. I>C Master Write Procedure

6.2.3.5. Master Read

The Master read option is used to read the data from the I2C device. This section describes the Master read procedure with
an example with IMX258-0AQH5 camera.

Master Read from a Held Address

The Master Read option is used to read data from the held address of the I2C 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

Number of Data Byte: Master Read

Figure 6.16. I>C Master Read

IMX258-0AQH5 Camera Read Protocol from a Held Address

Figure 6.17 shows the communication protocol format for the IMX258 camera for a single read from the held address.
Figure 6.18 shows the format for a sequential read starting from the held address.
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Index
Previous Index value, K >< IndexK +1 >< K42

Slave Address Data = Slave Address Data =
$ [7:1] 11A [7:0] B & = [7:1] 1A [7:0] bl
|:| From Master to Slave S = Start Condition A= Acknowledge
|:| From Slave to Master P = Stop Condition A = Negative Acknowledge

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

Index Index
Index K ><IndexK+1 ><: >< (K+L-1) ><(K+L)

Slave Data Register Data
S| Address |1(A [7:0] A| Address [A A [7:0] Al P
[7:1] ' [7:0] ’
L bytes of data
|:| From Master to Slave S = Start Condition A= Acknowledge
P = Stop Condition A = Negative Acknowledge

|:| From Slave to Master

Figure 6.18. 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 Figure 6.19 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.

Master Write
Message

3093

Master Write

Figure 6.19. I’C Master Write to Write the Register Address
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6. Enter the number of bytes to read in the Number of Data Byte box as shown in Figure 6.20 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 6.20. I’C 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 I12C device. A single byte or sequential
data can be read from an arbitrary address.

Master Register Read
Register Addr: Addr Width

Num of Register Read

Figure 6.21. I1°C 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 I2C device.
Register Read When this button is pressed, the read operation is performed.

IMX258-0AQH5 Camera Read Protocol from an Arbitrary Address

Figure 6.22 shows the communication protocol format single read from an arbitrary address and Figure 6.23 shows the
sequential read starting from an arbitrary address of MX258-0AQH5 Camera.

Slave Address Register Address Register Address Slave Address Data
[7:1] A [15:8] A (7:0] A|sr [7:1] 1A [7:0]

(]
o

>
ad

Index, value M

|:| From Master to Slave § = Start Condition A= Acknowledge

Sr = Repeated Start Condition = N

p= diti A = Negative Acknowledge
|:| From Slave to Master = Stop Condition

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

Previous Index value, K Index M + 1 Index pndex
revious Index value, Index M ndex M+ (M+L-1) (M+1)

Slave Register Register Slave pata pata - Data ]
S Address |0 |A| Address |A| Address |A|Sr[ Address 11A [7:0] A [7:0] A A [7:0] Alp
[7:1] [15:8] [7:0] [7:1] . : 8
Index, value M \L bytes of data
From Master to Slave S = Start Condition -
|:| Sr = Repeated Start Condition 2_ :cek::i‘\nlltlee:fkenowled .
|:| From Slave to Master P = Stop Condition = Neg; 8

Figure 6.23. Sequential Read Starting from an Arbitrary Address of MX258-0AQH5 Camera

To perform a Master Read operation:
1. Select Normal Mode from the Test Mode drop down box.
2. Select either 100 kHz or 400 kHz from the Bitrate drop down box and click the Set button.
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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 v bk w

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

Master Register Read
Register Addr: 3093 Addr Width  2Bytes

Num of Bytes: 1 Register Read

Figure 6.24. I°C Master Register Read

Note: if any step goes wrong, then I12C does not work without a power cycle.

6.2.3.6. Transaction Log

The Transaction Log shows the details of all transactions on the 12C device as shown in Figure 6.25. The user 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 Bit Rate Slave Addr. Length

a Fri Aug 21 1... / 100kHz 0x0la

5 Fri Aug 21 1... 3 100kHz 0x0la

g FriAug211.. ! 00kHz ox0la
7 FriAug 211... / 00kHz ox0la

) Fri Aug 21 1... 3 100kHz 0x0la

ClearLog SaveToFile

Figure 6.25. I1°C 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.

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 I2C 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 I12C device using an XML file. The user 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 6.26.
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0" count="2"

Stoped

Execute

Figure 6.26. I>C Batch Mode Read/Write

i2c_bitrate — elements used to configure the I1°C device bit-rate.

kHz — attributes hold the I12C bit rate value.

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

addr — attribute that holds the I°C slave device address.

addrmod — attribute that specifies the addressing mode, with a value of 0 for 7bit and 1 for 10bit.
count — attribute that specifies the number of 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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7.1.

SPI Flash Update
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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 7.1. Restart programming by clicking the Program button.

Cable Setup

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 (0-30%):

Figure 7.1. TCK Frequency Sett

ing

If the verification error problem still occurs, press and hold the PROGRAMN push button on the board before clicking the

Program button.

If the device is not detected on port FTUSB-0, then click Detect cable and select the port FTUSB-1.

7.2.

Cable Setup q o
Cable Settings ~
Detect Cable
Cable: HW-USBN-2B (FTDI)
Port: FTUSB-0
Custom port:

Figure 7.2. Port Selection

7.2.1. Problem in Driver Installation

Driver Installation and User Interface Launch for Windows

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

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.
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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.

7.2.2. 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 7.3.

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.

E Lattice CertusPro-NX Multifunction — m} X

Help

Device Info| Functionality Test

GPIO Device INFO I2C Device INFO
Driver open [FAILED] Driver open [FAILED]

Figure 7.3. User Interface with No Device Driver

If any such error message occurs, make sure 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 the user 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.

7.3. Driver Installation User Interface Launch for Linux

This section describes troubleshooting steps for Linux.

7.3.1. Problem in Driver Installation
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 user’s system. Refer to user’s 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°
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7.3.2. Problem in Driver Loading

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 7.4.

Figure 7.4. Ispci -vhm for CertusPro-NX Output Image

e If 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.

7.3.3. Problem with User Interface Launching

Go to the Demonstration/Linux directory. Check the content of this directory. The default content is shown in Figure 7.5.
Check the permissions of these files.

lattice@lattice:~/mul6/CL-NX_BridgeBoard_PCIe_Multifunction/Demonstration/Linux$ 1s -1
total 16

-rw-r--r-- 1 root root 175 Feb 16 11:53 install.sh

-rw-r--r-- 1 root root 237 Feb 16 11:53 Readme.txt

drwxr-xr-x 6 root root 4096 Feb 16 11:53 Source_Code

-rw-r--r-- 1 root root 47 Feb 16 11:53 uninstall.sh

Figure 7.5. Content List of Demonstration/Linux Directory

e The script files should 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 7.6.

lattice@lattice:~/mul6/CL-NX_BridgeBoard_PCIe_Multifunction/Demonstration/Linux/Source_Code$ 1s -1
total 36

drwxr-xr-x
-rW-r--r--
drwxr-xr-x
drwxr-xr-x

root root 4096 Feb 16 11:53 app_src
root root 27 Feb 16 11:53 compile.sh
root root 4096 Feb 16 11:53 drv_src
root root 4096 Feb 16 11:53 include

-TW-r--r--
drwxr-xr-x
-TW-r--r--
-MW-r--r--

root root 52 Feb 16 11:53 launch gui.sh
root root 4096 Feb 16 11:53 1lib

root root 566 Feb 16 11:53 Makefile

root root 156 Feb 16 11:53 Readme.txt

5
1
5
2
-rw-r--r-- 1 root root 137 Feb 16 11:53 install_drv.sh
1
P
1
1

Figure 7.6. Content List of Software/Linux Directory
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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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