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2.

I ntroduction

This document isintended to provide the reader with a step-by-step setup guide for configuring the
Finger Lakes Engineering Fusion uCLinux onto the Xilinx Spartan3E-500 eval board.

The FLE Fusion uCLinux is based on the 2.4.31 uCLinux kernel, originally ported to the Microblaze
architecture during R& D work at the University of Queensland.

The FLE Fusion uCLinux represents the combination of custom Microblaze IP, Xilinx Microblaze
|P, Bootloader technology, uCLinux kernel technology, FLE auto-configuration technology, and the
innovative development environment  FLE Fusion

Combining these technologies allows expert to inexperienced Linux devel opers the ability to harness
the uCLinux O/S for devel oping robust and high performance embedded applicationsin a* straight
forward” approach.

Bookmark www.FL-ENG.com for more information on the FLE Fusion system.
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3. What arewe about to do?

Through this guide, we are going to begin a configuration process that will alow the uCLinux 2.4 kernel

to beinstalled on the Xilinx Spartan3E-500 eval board. Once installed, it will be possible to demonstrate

the following functions

Intelligent bootload functions available through U-BOOT

Remote connectivity (telnet, tftp, and ftp access) to the eval board

Remote updating of the bootloader and Linux kernel

Access and use of an embedded flash filesystem for storage purposes

Remote access and control of the LCD display, LEDs, and Switches on the eval board
Display of astatic HTML based web-page with graphics

Access to remote web-sites and remote servers |ocated on the world-wide-web
Presentation of asimple tutorial on some basic Linux commands

&Before beginning, it isimportant thereader obtain the following har dwar e/softwar e items
and install them on a Windows XP/2000 host PC befor e continuing.

Standard Required ltems

Xilinx 1SE 9.1 Service Pack 3 or higher

Xilinx EDK 9.1 Service Pack 3 or higher

Xilinx Spartan 3E-500 Eval Board REVISION D (REV D should be on the silkscreen)
USB Cable (connect to USB port of SP3E and host PC)

RS232 Male-to-Female Cable (connect to J9 of SP3E board and host PC)

10/100 Ethernet cable connected to a‘live’ network (connect to Ethernet port of SP3E)
Appropriate power supplies/etc

SP3E/Fusion Specific Required ltems

Install alocal copy of the SolarWinds TFTP server (available on www.fl-eng.com)
Copy and unzip the FLE-SP3E.zip project to the host PC
Copy the bootmedlinux.bin, uboot.hex, and uboot.bin files to the host PC (ex: c:/temp)

&M ake sureyou havea REV D Spartan 3E-500 Board. Only REV D issupported with this
demonstration. The Revision codeislocated on the lower right side of the PCB. L ook abovethe
four slide switches and to theleft of the expansion connector. A REV D board can be ordered
from NuHorizons Electronics.

Once these items have been acquired/installed, proceed to the next section.
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4. Installinga TFTP Server

Before beginning, we need to ensure that the SolarWinds TFTP server isinstalled and configured
properly. The TFTP protocol will be used to transfer the Linux O/S to the eval board and to allow
demonstration of remote update functions.

Finger Lakes Engineering recommends the use of the FREE SolarWinds-TFTP. Thisis available on
www.fl-eng.com on the Fusion Technology page.

& Depending on your local PC, you may need to disable/change the firewall settingsto allow
the eval board to accessthe TFTP server.

Install the TFTP server and launch it from the Window’ s start menu. It should appear as follows.

The server must be configured for the path and permissions to allow the target hardware to retrieve the
uCLinux O/S.

In order to do this, first select File Configure.

Select the RootDirectory tab. Set the root directory to the location where the uboot.bin,
bootmedlinux.bin, and uboot.hex files exist.

Select the Security tab and ensure that Send AND Receive filesis selected. Thiswill allow the target
hardware to access the RootDirectory.

Once thisis complete, proceed to the next step.
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5. Downloading the FPGA Image

For simplicity, exact details on how to use the Xilinx tool-chain are not covered in this document. It is
assumed that the reader is familiar with the Xilinx ISE, EDK, and IMPACT tool.

Within the unzipped FLE-SP3E project, a directory should exist called implementation.
Within thisimplementation directory is afile called DOWNLOAD.BIT.

M For faster installation, just usethe“PRE-BUILT FILE SET” asit containsall of the pre-built
filesfor thisdemo, including the DOWNLOAD.BIT

Thisisthe bitstream that will place the proper FPGA image into the Spartan3E-500 FPGA required for
this reference design.

Load the Xilinx Impact tool and discover the JTAG chain of the Spartan3E-500 eval uation board.
Ensure that the serial port RS232 cable is connected between both the eval board (J9) and the host PC.

Open aterminal program, such as Hypertem, and access the PC’s com port with the settings of
Baud=57600, 8,N,1 and NO FLOW CONTROL.

Within the Xilinx IMPACT tool, load the DOWNLOAD.BIT file directly into the 500E FPGA.
Once the FPGA is configured the following should occur
1) Four of the Eight LEDs (1-0-1-0-1-0-1-0-) should be on

2) The LCD should show HELLO WORLD and WWW.FL-ENG.COM
3) Hyperterminal should have a menu of two options visible.

&Pr&es return afew timesin hyperterminal if the menu isnot visible.

The Menu should appear as follows

Once this menu is visible, continue to the next step.
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6. Downloading the U-BOOT 2" Stage Bootloader

The Finger Lakes Engineering FSBoot isasmall program executing out of internal block ram of the
FPGA.

The program alows the UBOOT.HEX file to be programmed into Flash memory.

The U-BOOT bootloader is an intelligent bootloader capable of performing many
debug/test/network/flash/memory access functions as well as setting up the general environment that the
Linux Kernel will operatein.

In order to download the U-BOQOT into the flash memory, pressthe‘ @’ symbol.

The FSBoot should locate the 128Mb Intel StrataFlash on the SP3 Eval Board and erase the sectors
alocated for U-BOOT.

Once the erase is complete, transfer the UBOOT.HEX file to the eval board.

To do this, use the hyperterminal Send-Text-File (Transfer SendTextFile) option to send the
appropriate uboot.hex file. Thiswill take approximately 3-5 minutes to transfer.

After transfer, the uboot.hex file will be programmed and verified into flash memory.
Zero verify errors should be reported. The U-BOOT bootloader is now stored in flash memory.
Return to the FSBoot menu and execute the U-BOOT bootloader.

&NOTE: FSBoot accepts ONLY THE UBOOT.HEX filefor downloadinginto FLASH.

&NOTE: FSBoot will work ONLY with the 128Mb Intel StrataFlash device.
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7. Configuring the Boot Environment

Thefirst time U-BOOT starts, it is required to configure the Environment settings. The environment
settings specify the network mode(s) that will be used to allow the Ethernet port to function.

At the U-BOOT prompt, type the command ‘ printenv’ and press return.
A series of environment settings should appear similar to the list below.

FLE-UBOQOT?> printenv

bootcmd=boot (autoboot command function to call from the main menu)
bootdelay=10 (approximate number of seconds before uCLinux boot)
ethaddr=12:22:33:44:55:66 (mac address)

ipaddr=192.168.1.222 (target’ s static I P address)

serverip=192.168.1.190 (IP address of the HOST PC with the TFTP server)
gatewayip=192.168.1.1 (address of the network gateway)
netmask=255.255.255.0 (network submask)

ethact=ethO (Ethernet adapter)

seridlnum =FLE-15WESTMAIN-UNIT1 (unit serial number)

The settings ethaddr, ipaddr,serverip,gatewayip, and netmask must be setup for your local network.
Make sure that the ipaddr is set for aUNUSED address on your network.

Use the following commands to configure these values.
setenv ipaddr A.B.C.D
setenv gatewayip E.F.G.H
setenv netmask 1.J.K.L
setenv serverip M.N.O.P

&Open aDOS shell and type “ipconfig/all” to seethe host PC’sip, gateway, and netmask. Use
the same GATEWAY and NETMASK for the eval board as your local PC uses.

&Notethat the serverip must bethe | P address of the PC running the SolarWinds TFTP
server. Thel P addressisvisiblein the lower right hand side of the SolarWindows TFTP GUI.
After issuing the above commands, enter the command saveenv
The ‘saveenv’ configuration will preserve the settings in the flash memory associated with U-BOOT.

The U-BOOT should respond by saying the environment has been updated.

The final step for configuring the eval board is to transfer the uCLinux kernel into flash memory.
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8. TransferringtheuCLinux Kernel.

Start with a“clean” boot cycle by reloading the download.bit into the FPGA and returning to the U-
BOOT prompt by selecting option #1 at the FSBoot menu.

U-BOOQOT should retain the environment settings (verify by a printenv command).

From the U-BOOT prompt, the Linux O/S must be transferred to the system.

A basic test of network connectivity can be performed by typing ‘ping A.B.C.D’ where'A.B.C.D’ isa
valid IP address (i.e. gateway or serverip). The host should return as*ALIVE’ indicating that the

network is operating.

&U-BOOT uses a state-machine style network process. On very loaded or very slow networks,
it maketake several ping' storeturn an ‘alive’ from theremote host.

Once the external host responds as ‘alive’, use the following tftp process to transfer to Linux O/S from
the external tftp server to theinternal ram of the eval board.

tftpboot 0x80000000 bootmedlinux.bin
& The memory address is 0x8000:0000 — it must be typed exactly as above. If thisisnot typed
corrected the system may hang up and require areboot.

&M akesuretheserver| P in the environment matchesthe | P of the Host running the
SolarWinds TFTP server.

The bootloader will transfer the Linux O/S image from the TFTP server to the local memory. A result

similar to what is shown below should be observed in hyperterminal. Note that the “#” indicated a
transfer cycleand a“T” indicates atime-out.
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&Oncestarted, the TFTP processwill continueto transfer and/or restart if too many timeouts
occur. Thisprocesswill continue the kernel has been successfully copied into ram.

Upon completion, type the command kernel_store to copy the kernel into flash memory.

Once the kerndl is successfully copied into flash, restart the system from a“ clean state” by loading the
download.bit directly into the FPGA through Impact.

After reloading the FPGA, press ‘1’ at the FSBoot menu to load U-BOQOT.

From the U-BOOT prompt, type parboot and press return.

The parboot should launch the uCLinux kernel and begin the kernel startup process.

&Kernel launch may take 3-5 seconds.
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9. uCLinux Kernd Startup

Launching the uCLinux kernel will display a‘verbose’ set of startup messages. An example startup log
has been captured and key details are highlighted for clarity.

Starting.......ccceeee....

M Message showing the version and build date of the kernel

Linux version 2.4.31-ucO (steve@FLE-DUALA) (Built by FLE Fusion with mb-gcc version 3.4.1)
Compile# 1234 On 07-10-2007 12:58:12

Overlaying U-BOOT Command Arguments

<FL Econsol e=ttyS0,2400 ethaddr=00:51:23:9a.de:F1 ifconfig=@h0 192.168.1.123 netmask
255.255.255.0 up@&n=aaa>

m/ MAC Address specified in U-BOOT Environment
Extracted MacAddress [0:51:23:9a:de:f1]

Bank(0) Start=524288 End=528383 Bootmap pages=1
On node 0 total pages. 4095

zone(0): 4095 pages.

zone(1): O pages.

zone(2): 0 pages.

CPU: MICROBLAZE

CPU: Enabling ICACHE

CPU: Enabling DCACHE

Console: xmbserial on UARTLite

Calibrating delay loop... 30.41 BogoM IPS

E’ Total system RAM available for use

Memory: 15MB = 15MB total

Memory: 11060K B available (1101K code, 4544K data, 52K init)
Dentry cache hash table entries. 2048 (order: 2, 16384 bytes)
Inode cache hash table entries: 1024 (order: 1, 8192 bytes)
Mount cache hash table entries: 512 (order: 0, 4096 bytes)
Buffer cache hash table entries: 1024 (order: 0, 4096 bytes)
Page-cache hash table entries: 4096 (order: 2, 16384 bytes)
POSIX conformance testing by UNIFIX

Linux NET4.0 for Linux 2.4

Based upon Swansea University Computer Society NET3.039
Nulling protocol families

Initializing sock SLAB cache

Initializing skbuff SLAB

Registering sockets 1

Initializing RT netlink socket
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m/ Configuration of the FLE Ethernet MAC Core

Probing For Microblaze Ethernet Cores......

Set RX Buffer @ 0x801d0804

Set TX Buffer @ 0x802d0804

FLE EMAC: Configured <64> Transmit Buffers

FLE EMAC: Configured <64> Reciever Buffers

Finger Lakes Engineering EMAC Assignment-->0:51:23:9a.de:f1
ethO: Finger Lakes Engineering EMAC: Using DMA Buffer Mode.
ethO: Located Ethernet PHY at address 15

ethO: Finger Lakes Engineering EMAC #0 at 0xC0000000 mapped to 0xC0000000, irg=2
ethO: id 2.28{; block id 154, type 241

NET4: Linux TCP/IP 1.0 for NET4.0

IP Protocols; ICMP, UDP, TCP

IP: routing cache hash table of 512 buckets, 4Kbytes

TCP: Hash tables configured (established 512 bind 1024)

NET4: Unix domain sockets 1.0/SMP for Linux NET4.0.

devfs: v1.12c (20020818) Richard Gooch (rgooch@atnf.csiro.au)
devfs: boot_options: 0x0

B’ Transfer of the ROM Filesystem, from within the kernel image, into RAM
MicroBlaze auto-config ram probe(0x803d1a24,1781760,4): 1b3000 at 803d1a24
Creating 1 MTD partitionson "RAM":

0x00000000-0x001b3000 : "Romfs"

RAMDISK driver initialized: 16 RAM disks of 4096K size 1024 blocksize

[E( Start low-level driver to access flash Memory
Initialzing FLE Paralel Flash MTD Driver
Attaching to MTD Layer:

Detected Region [0] At Base Ox0 Blocks=1
Detected Region [1] At Base 0x20000 Blocks=32
Detected Region [2] At Base 0x420000 Blocks=78
Detected Region [3] At Base 0xdeO000 Blocks=15
Detected Region [4] At Base 0xfcO000 Blocks=1
Detected Region [5] At Base 0xfe0000 Blocks=1
Adding partitions.

m/ Mapping 6 Flash memory partitionsinto the kernel space
Creating 6 MTD partitions on "28F128":
0x00000000-0x00020000 : "UBOOT"

0x00020000-0x00420000 : "KERNEL"
0x00420000-0x00de0000 : " JFFS2"

0x00de0000-0x00fc0000 : "MISC"

0x00fc0000-0x00fe0000 : "CONFIG"

0x00fe0000-0x01000000 : "UBOOTENV"
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m/ Initializing the JFFS2 Flash Memory Filesystem Driver
JFFS2 version 2.1. (C) 2001 Red Hat, Inc., designed by Axis Communications AB.
uclinux[mtd]: RAM probe address=0x803d1a24 size=0x1b3000
uclinux[mtd]: root filesystem index=8

Starting kswapd

Microblaze UARTIite serial driver version 1.00

ttySO at 0x40600000 (irq = 1) isaMicroblaze UARTIite

VFES: Mounted root (romfs filesystem) readonly.

Freeing init memory: 52K

Mounting proc:

Mounting var:

Populating /var:

Running local start scripts.

Mounting /etc/config:

Popul ating /etc/config:

flatfsd: Created 6 configuration files (591 bytes)

Setting hostname: uclinux-auto

Setting up local IP interface 127.0.0.1

B’ Formatting and/or Mouting the Flash Filesystem onto JFFS2 Partition (may take 20 seconds
thefirst time thisislaunched)

Mounting Flash Filesystem

Launching FLE Autolnit Process

m/ Launching the FLE Autol nit Process to synchronize the Kernel with the U-BOOT environment
Starting FLE U-BOOT Autolnit Process...

Binding to [/dev/mtd6]

Calling [/bin/ifconfig eth0 192.168.1.123 netmask 255.255.255.0 up]

Calling [/bin/route add default gw 192.168.1.1 ethO]

Overwriting the resolv.conf with the gateway address.

m, Start the webserevr process

Starting Webserver Demo

Setting HTTPD Home Directory to [/flg]

ethO: Duplex has been changed: now FULL_DUPLEX
ethO: Link carrier restored.

M Start the process that will auto-launch tftp,telnet,ftp access
Starting inet daemon

B’ Login prompt for the operating kernel (username=root and password=root)

uclinux-auto login:
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10. Exploring theuCLinux O/S

Congratulations on successfully configuring and loading the Linux O/S.

At this stage, al settings are now resident in Flash Memory. Using IMPACT, it would be possible to
convert the download.bit into an MCSfile and have afully non-volatile and uCLinux system for the eval
board.

In this section, we will explore some basic functions of the FLE Fusion uCLinux environment.

First, login as username root and password root to arrive at the ‘# prompt. This‘# isthe standard
uCLinux shell prompt (similar to DOS in windows).

Type ‘IS and press return to see the directory contents of the filesystem.

bin etc fle lib proc tmp var
dev flash home mnt sbin usr

&The majority of thefilesystem isSNOT writable. The‘tmp’ directory isaramdisk-like folder
that will loose contents upon power removal. The ‘flash’ directory is mapped to a 10MB flash
partition and tied to the JFFS2 filesystem. Files placed in the ‘flash’ directory will be preserved.
Type ‘cd fle' to change to the fle directory

Type‘ls to seethe contents of the fle directory which should appear as

flebmp index.html readme.txt sp3e

type ‘ cat readme.txt’ to view the readmefile

To utilize some demo features of the Spartan3E-500 eval board, type *./sp3¢e
&M akesureyou type‘./sp3¢e
Using the sp3e application, it is possible to control the LEDs, read the 4 slide switches, and use the LCD

Display on the eval board.

m/ The LCD Display isimplemented using the Free-From-FLE LCD Controller Core
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11. Network Functions and Remote Access

It is possible to remotely access the eval board using Ethernet.

First, type ‘ifconfig’ to display the current network settings and make sure they match what was
expected from the U-BOOT environment.

&ifconfig isthe Linux equivalent to the windows “ipconfig /all”

Type ‘ping A.B.C.D’ and try to ping another system on the network.

Type ‘ping www.FL-ENG.com’ and try to ping aremote host on the internet.

&Note: in order to access aremote host, the gateway specified in the U-BOOT must provide
DNSforwarding or DNS servicesitself.

From your local PC, running Windows XP, goto the start  run and in the “run box” type ‘telnet
A.B.C.D’ where‘A.B.C.D’ istheip address of the eval board.

The Windows XP host will attempt to telnet to the eval board. If successfully, you should be presented
with alogin and password prompt. Login as user=root and password=root.

Y ou should then be presented with the ‘# prompt and you can access all of the same functions of the
Linux O/S viatelnet as possible in the previous section.

Using telnet, goto the fle directory and run the sp3e application to control the LCD. Thisisasimple
method of a network mapped LCD display system.

During the launch of the uCLinux kernel, awebserver was started. Simply open a web-browser and

enter http://A.B.C.D (where A.B.C.D) istheip address of the eval board. This should display asimple
static page using the webserver functions of the demo system.
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12. Advanced Topics— Uploadingfilesto the Eval Board

Through the use of the Ethernet and FlashFileSystem, running on the eval board, it becomes very simple
to add new content to the demo board.

In this example, we will upload a new web-page and restart the web-server to point to the web page.
All web-pages typically start with a main page that must be named ‘index.html’

Using a standard text editor or Microsoft WORD, it is possible to create a new webpage for use on the
eval board. Thistutorial assumesthe MS Word is available to create a web-page.

Open MS Word and create a blank document. Add some text to the document and goto
File SaveAsWebPage to save the document.

Browse to the same folder that the FLE Fusion files uboot.bin, bootmedlinux.bin, and uboot.hex files are
stored.

Save thefile, as awebpage, named ‘index.html’ and make sure it islocated in the same directory as the
FLE Fusion files.

&M ake sureyou typethefull ‘index.html’ for the filename.

From the hyperterminal, return to the ‘# shell and type ‘ ps

Thiswill show alist of all processes running on the eval board. The list should appear similar to below.

Locatethetask called ‘httpd”  thisisthe http web server. Thisis actualy afilelocated in the bin
directory. Thefileisrunning as a process. The process ID of thefile, in this example, is PID=68

Type ‘kill 68 to terminate the webserver. Type ‘ps again to make sure httpd no longer appearsin the
list.
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Change to the tmp directory by typing ‘cd /tmp’

This should change to the ramdisk portion of the O/S.

Type ‘IS’ to see the contents of the ramdisk, which are probably blank.

We will now use the tftp client process to recall the index.html from the host PC.
To do this, typetftp A.B.C.D

Where A.B.C.D isthe IP address of the host PC where the index.html fileislocated. This should also be
the same host PC running the SolarWinds TFTP server.

From the tftp prompt, type ‘bin’

Thiswill place the transfer into binary mode

Then type ‘ get index.html’

This should recall the index.html file from the host and store it into the ramdisk.

Type quit to return to the ‘# prompt.

Fromthe‘#, type“Is—” to get along directory listing and ensure that the index.html fileis present and
has a non-zero file length.

&M ake surethat index.html ison the host PC. Sometimes WORD will storethefileas

index.htm

Y our steps should look similar to capture below.

From the ‘# prompt, restart the webserver by typing ‘httpd —home /tmp &’

This sequence will restart the http server, as a background task, with its source directory being the /tmp
folder. With aweb-browser, return to the eval board' s IP address and you should see your new home

page.
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Using MS Word isasimple way to easily create a web-page. Through MS Word, you can also adjust
colors, font sizes, and use the drawing tools to create objects on a web-page.

Although not covered, a more exotic web page system could be uploaded to the eval board. The http
server supports hyperlinks to other embedded web pages, gif/jpg files, and java applet files.

CGil or dynamic scripting is not supported by this web server. More complex servers like BOA
(www.boa.org) would be required for this.

In order to save your new webpage in flash, make sure you are in the /tmp directory and simply type
‘cp index.html /flash’

Thiswill copy the index.html file into the flash memory. The flash memory is accessed just like a disk-

drive available through an desktop-class Linux system. It is possible to add and delete files and folders
within the flash memory folder.

CONFIDENTIAL DOCUMENT —DO NOT DISCLOSE
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13. Advanced Topics— Remote Firmwar e Updating
Remote firmware updating is amazingly simple with the Fusion uCLinux system.

We have aready seen how we can upload afile to flash memory. In the previous example, it was a
webpage that was placed in flash. However, it could have just as easily been a run-time executable.

This example will show how to erase and upload the uCLinux O/S through the network.

First, recall the bootup process. The was a sequence in which sectors of flash were “mapped” to kernel
partitions (see below)

Creating 6 MTD partitions on "28F128":

0x00000000-0x00020000 : "UBOOT"

0x00020000-0x00420000 : "KERNEL"

0x00420000-0x00de0000 : "JFFS2"

0x00de0000-0x00fc0000 : "MISC"

0x00fc0000-0x00fe0000 : "CONFIG"

0x00fe0000-0x01000000 : "UBOOTENV"

This method created a simple link between flash sectors and the kernel O/S.

In order to update the Linux O/S, we must first download anew oneusing TFTP.
Type ‘cd /tmp’ to goto the ramdisk directory

Then type ‘tftp A.B.C.D’ where A.B.C.D isthe IP of the system with the bootmedlinux.bin file
From the tftp prompt, type ‘bin’

Then type ‘ get bootmedlinux.bin’

This should transfer the kernel from the remote host into the ramdisk on the eval board. This may take a
few seconds. Y ou can see the progress by watching the SolarWinds GUI.

&The SP3E design is built with the Free From FLE MAC Core, which is speed limited to 10-
20K B/s. The Trial and Commercial MAC Cores have no speed limit and can achieve 100-400K B/s
in most cases. Contact FLE to request theTrial coreor purchasethe Commercial core.

Oncethefileistransferred, type quit to return to the ‘# prompt
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The process should have looked similar to the capture below.

In this example, we transferred a 3.5MB image in 25.7 seconds at arate of about 130K B/s.

Verify that the bootmedlinux.bin is present in the tmp directory by typing ‘I1s—’

Then, the next step isto erase the kernel from the flash memory.

In order to do this, type ‘eraseall /dev/mtd2’

MTD2 isthe “raw” partition that the KERNEL has been assigned to. It isa4MB partition in flash.

Once the erase process is completed, simply type ‘ cp bootmedlinux.bin /dev/mtd2’

Thiswill copy the kernel image from the tmp folder into the KERNEL partition of flash. This may take

30-50 seconds.
Once completed, the system should return to the ‘# prompt.
The kernel has now been ‘updated’ using the network port and the TFTP protocol.

Extensions of this method could including providing multiple KERNEL partitions to store a*“last-
known-good” image/etc.

Furthermore, if your system is able to ping a remote website such as www.FL-ENG.com, the TFTP
process (or FTP processor) could be used to recall a new kernel image from an internet server; rather
than alocal host server. This method could be ideal for updating customer units “in the field”.
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14. Conclusion

Thistutorial has hopefully guided the user through the process of configuring the Xilinx SP3E-500 eval
board with the FLE Fusion uCLinux kernel; and demonstrating some simple user applications, web
server functions, and remote access/control features provided through the Linux O/S.

Severa key updates and major releases of the Fusion technology will be released during 2007Q3 and
2007Q4; so check back regularly at www.FL-ENG.com.

Thank you for following this tutorial.

15. Hints

If you would like to have U-BOOT automatically load uCLinux, then do the following
From the U-BOOT prompt, type * printenv’

Locate the option called *bootdelay’. By default itisset to ‘0’

Type the command ‘ setenv bootdelay 10’
Then type the command ‘ saveenv’

Upon restart into U-BOOT, a~10 second autoboot countdown will start.

Review the main.c file in the reference design’s FSBoot section. Thisfile has the source for the FSBoot
and a short auto-boot routine could easily be coded within FSBoot to automatically launch uCLinux.
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16. Appendix

Finger Lakes Engineering - FLE's Main Website for all FLE, Free-From-FLE, and FUSION materials
http://www.fl-eng.com

NuHorizons — Worldwide distributor of Xilinx Components, Training, and Materials
http://www.nuhorizons.com

Xilinx —Website for Xilinx Corporate
http://www.xilinx.com

University of Queensland — uCLinux Microblaze Original Port
http://www.cs.uqg.edu.au/~jwilliams/mblaze-uclinux/index.html

uCLinux main website
http://www.uclinux.org

U-Boot main website
http://www.denx.de/wiki/Uboot
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