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Overview 

This document describes a PPC440 design implemented and tested on the Avnet Virtex 5FXT 
Evaluation board.  This processor system boots a pre-built Linux kernel image.  This kernel image 
was built using the Linux source tree hosted on the Xilinx git server (http://git.xilinx.com) and the 
compiler toolchain in the Embedded Linux Developers Kit (ELDK) provided by Denx 
(http://www.denx.de). 

Objectives  

This reference design will demonstrate running Xilinx Linux on the Avnet V5FX30T evaluation 
board.   

Requirements 

This reference design will require the following software and hardware setup. 

Software 

The software requirements for this reference design are: 
 Windows XP 
 Xilinx ISE 10.1 with Service Pack 3 
 Xilinx EDK 10.1 with Service Pack 3 

Hardware 

The hardware setup for this reference design is: 
 Computer with 1 GB RAM and 1 GB virtual memory (recommended) 
 Avnet Virtex-5 FXT evaluation board 
 Straight through RS232 cable 
 Ethernet cable 
 Power supply 
 JTAG programming cable (USB or PC4) 
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Processor System Block Diagram 

The following figure shows a high-level block diagram of the processor system in the FPGA.  The 
design consists of: 
 

 PowerPC processor 
 64KB of BRAM 
 64MB of DDR2 SDRAM 
 16MB of Flash  
 TEMAC Core (implemented with scatter-gather DMA) 
 RS232 Port 
 8-position DIP Switch 
 Push-button switches 
 LEDs 
 Timer 
 Watchdog timer 
 Interrupt Controller 
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Board Setup 

The following figure shows the location of various connectors and jumpers on the Avnet Virtex-5 
FXT evaluation board. Perform the following steps to setup the board for running the application 
software. 
 

1. Verify the Power switch, SW7, is in the OFF position. 
2. Install a jumper on JP3 pins 2-3 
3. Install a jumper on JP2 pins 2-3 
4. Install a jumper on JP1 pins 1-2 
5. Install a jumper on JP5 pins 2-3 (FPGA JTAG mode) 
6. Connect the power supply to the J11 connector on the FXT evaluation board and also 

plug it into the AC outlet. 
7. Connect the USB JTAG cable to J9 and the USB port of the PC. 
8. Connect a straight through RS232 cable to the board DB-9 connector (P1) and the serial 

port of the PC. Alternatively, you can use an RS232-USB adapter and connect this 
adapter to the DB-9 connector and the USB port of the PC. In this case, you must install 
the RS232-USB driver for the adapter. 

9. Slide the power switch to the ON position 
10. Connect an Ethernet cable to J1 and the Ethernet port of the PC (the Ethernet cable must 

be connected directly to the PC or via a hub). 
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PC Setup 

Use the Windows XP Control Panel to configure the host PC with an IP address of 192.168.1.50, 
with a subnet mask of 255.255.255.0 

PC RJ45

CAT 5 
Ethernet 

Cable

FXT Evaluation Board

Virtex-5 
 FPGA

PC IP set to
192.168.1.50

Board IP hardwired to 
192.168.1.56

RS232
Straight-thru 
Serial Cable  

Running The Demo Files 

You can load the FPGA and run the test applications without building the design by using the 
demo script and the pre-built bit and elf files. You must have the Xilinx tools installed on your 
host, and have the hardware set up and connected as per the previous steps. 
 
1. Start a HyperTerminal session and set the serial port parameters to 9600 baud rate, 8 bits, 1 

stop bit, no parity and no flow control. 
2. Double-click on demo_linux.bat in the demo_files directory. This batch file will load the 

FPGA with the hardware bistream and TestApp_Memory application and then run XMD to 
download and boot the Linux kernel image on the board.  The command line window that 
opens will close after executing the script.  

 

Note:  There is a known issue that the gigabit (Gb) Ethernet operation on the Avnet 
V5FX30T board does not work.  If you have a Gb-capable NIC on the host and are 
connecting directly to the board, you need to restrict the transmission rate to 100 Mbps 
Half-duplex.  Change this setting through the Windows host Control Panel.  Go to Start 
 Control Panel  Network Connections  Local Area Connection and select the 
Properties button.  On the General tab select the Configure button.  Now select the 
Advanced tab and look for a setting named something like Link Speed & Duplex and 
select 100Mbps/Half Duplex among the drop-down options.  Alternately you can connect 
the board and host to a 10/100Mbit router and let auto-negotiate determine the link. 
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Implementing The Design 

1. Start a HyperTerminal session and set the serial port parameters to 9600 baud rate, 8 bits, 1 
stop bit, no parity and no flow control. 

2. Open the Linux system design in XPS and select Software > Build All User Applications to 
compile the software. 

3. Select Device Configuration > Update Bitstream from the XPS GUI to build the design. 
4. Select Device Configuration > Download Bitstream from the XPS GUI to download the 

TestApp_Memory application to the board. The memory test program will run on the board 
and you should see the following on the HyperTerminal: 
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5. Run the provided XMD debugger script file to download the Xilinx kernel image to the 
V5FX30T board.  Downloading the kernel image to the board will take a few minutes.  Select 
Project > Launch EDK Shell  and enter the following command to run the script file: 

 
xmd 
 
The XMD commands will run and should look similar to the window in the following figure: 

 

 
 
When XMD was launched it automatically ran the commands in the xmd.ini file in the project 
directory.  The xmd.ini file is a simple text file as shown here: 
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6. Once the Linux kernel is done booting, you should see the following on the HyperTerminal: 
 

 
 

7. The Linux kernel now running on the board mounts a RAMdisk that is running the busybox 
application.  Busybox combines tiny versions of many common Linux utilities into a single 
small executable, making it very popular for use in embedded systems.  You can verify that 
the OS is running by inspecting all the running process by typing ps –w at the prompt.  Feel 
free to poke around and try out a few Linux commands.  The ftp and telnet daemons are 
active in the running kernel (login=root, password=root), so you can also use those 
applications to interact with the kernel. 

 

Notes and Cautions: 

The Linux kernel image provided with this reference design was built from the Linux source tree 
hosted on the public Xilinx git server.  Xilinx provides the Linux source tree for free, and anyone 
can clone their own copy of it, but Xilinx DOES NOT PROVIDE SUPPORT for it.  There is NO 
Xilinx hotline or forum support.  Also, there is no Avnet support beyond the instructions in this 
document.  Xilinx maintains this source tree in sync with the latest kernel from kernel.org, so you 
can expect it is quite ‘bleeding edge’ and perhaps not as stable as a Linux kernel available from a 
commercial Linux distribution.  In fact, you should not consider the Xilinx Linux source tree to be a 
Linux distribution at all.  If you clone the source tree to build your own kernel and find things that 
are broken your best resource for support will be to subscribe to the linuxppc-dev email reflector.  
Also, Xilinx does not provide the tool chain to build the kernel.  Thankfully, the ELDK from Denx is 
a free and very good toolchain for the PowerPC.  You can download it here.  It is beyond the 
scope of this document to provide instructions for cloning the Xilinx git source tree, installing the 
toolchain and building the Linux kernel image. 

http://git.xilinx.com/cgi-bin/gitweb.cgi
http://ozlabs.org/mailman/listinfo/linuxppc-dev
http://www.denx.de/wiki/DULG/ELDK
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