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Part 1: Document introduction

This article describes the AX7021 FPGA development board, Multiple

Ethernet for the FL9031 Ethernet Module in the SDK test lwIP Echo Server

function, has petalinux 2017.4 driver configuration, device tree configuration,

and simple application

This example requires Vivado 2017.4, Petalinux 2017.4, other versions
may have unpredictable problems, please solve it yourself.

Part 2: VIVADO hardware Project Establishment

How to use VIVADO to build a project is not the focus of this article. ALINX

provides the already completed vivado project.

2.1: Export SDK

Figure 2-1: Export SDK

Part 3: lwIP Echo Server test

This section describes how to test the Ethernet on the PL and PS side
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under sdk and build a simple test using the SDK's own lwIP Echo Server

template.

3.1 LWIP library modification

Since the built-in LWIP library can only identify part of the phy chip, if the

phy chip used by the development board is not within the default support,

modify the library file. You can also replace the original library directly with the

modified library.

1) Find the library file directory

“X:\Xilinx\SDK\2017.4\data\embeddedsw\ThirdParty\sw_services”

Figure 3-1: Find the library file directory

2) Locate the files "xaxiemacif_physpeed.c" and "xemacpsif_physpeed.c"

in the file directory "lwip141_v2_0\src\contrib\ports\xilinx\netif" to be

modified. The v2_0 version is modified here. If it is another version
of Vivado, the version of the lwip library will also change.
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Generally, the latest version is selected to be modified.

Figure 3-2: Find the file

3) Modify the "xaxiemacif_physpeed.c" file to add related macro definitions

Figure 3-3: Add Related Macro Definitions
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4) Add phy get function
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5) Modify the function "get_IEEE_phy_speed" to add support for

KSZ9031
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6) Modify the "xemacpsif_physpeed.c" file to add a macro definition
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Figure 3-4: Add a macro definition

7) Add phy speed get function
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8) Modify the function "get_IEEE_phy_speed" to add support for KSZ9031
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3.2 Create an APP based on the LWIP template

Figure 3-5: Create an APP based on the LWIP template

3.3 Download debugging

If the system has both a PS Ethernet controller and a PL AXI Ethernet

controller, the LWIP template will select the PL AXI Ethernet controller by default.

We first test the PL port Ethernet. The test environment requires a router that

supports "dhcp". The FPGA development board connects to the router to
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automatically obtain the IP address. The experiment host and the FPGA

development board are in a network and can communicate with each other.

3.4 PL port Ethernet Test

 Connect the serial port to open the serial debugging terminal, connect

the PL Ethernet cable to the router (ETH1), and only use ETH1 in the

VIvado project, so other ports are not available.

 Run the SDK

Figure 3-6: Run Configuration
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You can see that the serial port prints some information, you can see

that the address is automatically obtained as "192.168.1.68", the

connection speed is 1000Mbps, and the tcp port is 7

Figure 3-7: Board IP

Connect using telnet

Figure 3-8: Board IP
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The development board returns the same character when entering a

character

Figure 3-9: Returns the same character when entering a character

3.4.1： Test other channels

By default, the program uses the first network port of the PL end, and can

test other channels by modifying the file platform_config.h.

#define PLATFORM_EMAC_BASEADDR XPAR_AXI_ETHERNET_0_BASEADDRTest channel 1

#define PLATFORM_EMAC_BASEADDR XPAR_AXI_ETHERNET_1_BASEADDRTest channel 2

#define PLATFORM_EMAC_BASEADDR XPAR_AXI_ETHERNET_2_BASEADDRTest channel 3

#define PLATFORM_EMAC_BASEADDR XPAR_AXI_ETHERNET_3_BASEADDRTest channel 4

Due to the LWIP library itself, it is not possible to test multiple channels at

the same time. If you use a Linux system, you can easily use multiple channels.
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Figure 3-10: Test other channels by modifying the file platform_config.h

3.5 PS port Ethernet Test

 Modify BSP settings

Figure 3-11: Modify BSP settings

 "use_axieth_on_zynq" is changed to 0, using PS Ethernet
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Figure 3-12: "use_axieth_on_zynq" is changed to 0

 Modify the "platform_config.h" file

Figure 3-13: Modify the "platform_config.h" file

 Network cable connects PS end Ethernet to router

 Run the program and observe the serial output
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Figure 3-14: Run the program and observe the serial Output

Part 4: Application under petalinux

This section describes how to configure multiple Ethernet drivers in petalinux.

4.1 Create a petalinux project

Copy the *.sdk folder to the linux system and use it for petalinux

Figure 4-1: Copy the *.sdk folder to the linux system
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Open

terminal

Figure 4-2: Open the Terminal

Enter the command in Figure 4-3 for petalinux and VIVADO software

environment variable settings

Figure 4-3: Software Environment Variable Settings

Figure 4-4: Create a Petalinux Project

After the project is created, petalinux will automatically create a project

directory "axi_eth" and run the command to enter the directory.

Figure 4-5: Run theCcommand to enter the directory "axi_eth"

4.2 Configure petalinux hardware related information

Run the command in Figure 4-6 to configure the hardware information of

the petalinux project. "../*.sdk/" is the hardware information directory exported

by VIVADO. After the command is run, a configuration interface will pop up.
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Here you can mainly configure the startup method. The following describes how

to configure the startup mode. The default configuration starts from the startup

of the SD card. If you need to modify it, you can directly “Save” and then “Exit”

to exit.

“sdk” to be modified according to the actual file name

Figure 4-6: Configure the hardware information of the petalinux project

Then petalinux started the automatic configuration process, there are some

warnings, no errors.

4.3 Modify the device tree

Find the "system-top.dts" file in the project directory, which is the top-level file

for the device tree.

Figure 4-7: "system-top.dts" file in the Project Directory

Modify the system-user.dtsi content to:
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4.4 Configuring the kernel

Enter the command in Figure 4-8 to configure the kernel.

Figure 4-8: Command to configure the kernel
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4.4.1： Configure phy driver

Select "<*> Micrel PHYs" in the "Device Drivers > Network device

support > PHY Device support and infrastructure", then "Save", and finally

"Exit" to exit the configuration interface.

Figure 4-9: Configure phy driver

4.5 Configuring the root file system

Do not make any changes to the linux root file system. If you need to modify

the root file system, you can run the following command in Figure 4-10:

Figure 4-10: Modify the Root File System

4.6 Build petalinux
Run the command in Figure 4-11 to compile and build the petalinux

project.
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Figure 4-11: Compile and build the petalinux project

4.7 Start petalinux from SD card

Run the command in Figure 4-12 to generate the startup file.

Figure 4-12: Generate the startup file

Copy the BOOT.BIN and image.ub files to the FAT32 partition of the SD

card

4.8 Configuring the Ethernet port

First use the serial terminal tool to log in to the system, use the root

account, password root

Enter the following configuration Ethernet IP address and start it as follows

Figure 4-13: Configuration Ethernet IP address
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Figure 4-14: Configuration Ethernet IP address and start it

Run "ifconfig" command to view status
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Figure 4-15: Configuring the Ethernet port

4.9 Test the Ethernet port

Plug the first PL port Ethernet port (ETH1) into the cable, Use eth1 to ping
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192.168.1.10 in the LAN

ping -I eth1 192.168.1.10

Figure 4-16: Test the Ethernet port

Part 5: Q&A

5.1 Petalinux Startup Error

If the error shown in Figure 5-1 appears, you can format the sd card and try

again.

Figure 5-1: Petalinux Startup Error
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