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Preface

About This Guide

The Embedded Development HW /SW Kit - Virtex®-5 FXT PowerPC® 440 and
MicroBlaze™ Processor Edition showcases various features of the Virtex-5 FXT ML507
development board. This kit includes two hardware systems with a HelloWorld software
application, bootable BlueCat Linux image, and a Flash reading, writing, and erasing
application. This document describes the hardware platform, the HelloWorld software
application, the BlueCat Linux images, and the Flash software application.

The reference systems are available at:

Guide Contents

MicroBlaze system:

https:/ /secure.xilinx.com /webreg / clickthrough.do?cid=135330

PowerPC 440 system:
https:/ /secure.xilinx.com /webreg / clickthrough.do?cid=135331

This manual contains the following chapters:

Chapter 1, “Hardware Platform,” provides an overview of the IP cores in the
reference system. This chapter includes the reference system block diagram and
address map.

Chapter 2, “HelloWorld Software Application,” describes the board tests in the
application, how to execute the application, and how to boot the application from SPI
Flash.

Chapter 3, “LynuxWorks BlueCat Linux,” includes information on how to execute the
provided BlueCat Linux images and how to build a similar image using the BlueCat
Linux development tools.

Chapter 4, “FlashRWE Software Application” describes the available functions in the
application and how to execute the application.

Hardware and Software Requirements

The hardware and software requirements are:

Xilinx ML507 Development Board

Xilinx Platform USB Download Cable or Parallel IV Download Cable
RS232 Serial Cable

Ethernet Cable

Serial Communications Utility Program (e.g. HyperTerminal)

vinexs P kit Referencafryirwv. BD T F&ieem / X ILIN X 7
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References

Xilinx Platform Studio (XPS) 11.1
ISE® 11.1

References used throughout this user guide are listed below.

1.

2.
3.
4

BlueCat Linux User’s Guide

BlueCat Linux Board Support Guide for Xilinx Spartan®-3E 1600E Boards

UGO083 Getting Started Tutorial for ML401/ML402/ML403/ML405 Evaluation Platforms
UG200 Embedded Processor Block in Virtex-5 FPGAs

Additional Resources

To find additional documentation, see the Xilinx website at:

http:/ /www.xilinx.com/literature.

To search the Answer Database of silicon, software, and IP questions and answers, or to
create a technical support WebCase, see the Xilinx website at:

Conventions

http:/ /www.xilinx.com/support.

This document uses the following conventions. An example illustrates each convention.

Typographical

The following typographical conventions are used in this document:

Convention Meaning or Use Example
Messages, prompts, and
Courier font program files that the system speed grade: - 100
displays

Courier bold

Literal commands that you enter

i i dbuild design_name
in a syntactical statement ngdbui ion_

Commands that you select from

File — Open
Helvetica bold amenu
Keyboard shortcuts Ctrl+C
Variables in a syntax statement
for which you must supply ngdbuild design_name
values
See the Development System
Italic font References to other manuals Reference Guide for more

information.

If a wire is drawn so that it
Emphasis in text overlaps the pin of a symbol, the
two nets are not connected.
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Conventions

Convention

Meaning or Use

Example

Square brackets [ ]

An optional entry or parameter.
However, in bus specifications,
such as bus[7:0], they are
required.

ngdbuild [option_name]
design _name

Braces { }

A list of items from which you
must choose one or more

lowpwr ={on|off}

Vertical bar |

Separates items in a list of
choices

lowpwr ={on|off}

Vertical ellipsis

Repetitive material that has
been omitted

I0B #1:
I0B #2:

QOouT’
CLKIN'

Name
Name

Horizontal ellipsis ...

Repetitive material that has

allow block block_name locl

Online Document

been omitted loc2 ... locn;
The following conventions are used in this document:
Convention Meaning or Use Example
See the section “Additional
Cross-reference link toalocation | Resources” for details.
Blue text . . .
in the current document Refer to “Title Formats” in
Chapter 1 for details.
Cross-referencelink toalocation | See Figure 2-5 in the Virtex-II
Red text

in another document

Platform FPGA User Guide.

Blue, underlined text

Hyperlink to a website (URL)

Go to http:/ /www.xilinx.com
for the latest speed files.

Virtex-5 FXT Kit Referenc
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Chapter 1

Hardware Platform

Introduction

The Virtex-5 FXT Development Kit includes two reference systems that target the ML507
development board. One reference system is based on the PowerPC 440 (PPC440)
processor and the other reference system is based on the MicroBlaze processor. Both the
PPC440 processor reference system and the MicroBlaze processor reference system are
created to run BlueCat Linux. The BlueCat Linux images are described in Chapter 3,
“LynuxWorks BlueCat Linux”. The HelloWorld software application described in
Chapter 2, “HelloWorld Software Application,” and the FlashRWE software application
described in Chapter 4, “FlashRWE Software Application” can be run on either the
MicroBlaze processor reference system or the PPC440 processor reference system. Both the
PowerPC and MicroBlaze processor systems are described in this chapter.

PowerPC 440 Processor Reference System

Block Diagram

The block diagram for the PowerPC 440 processor reference system is shown in Figure 1-1.

PPC440 PPC440MC Virtex-5
DDR2 APU FPU
PPC440MC 4,
MFCB
XPS
XPS XPS XPS UART XPS XPS Timebase
GPIO Timer 16550 GPIO BRAM WDT
MPLB
LLDMA | | | | |
XPS LL| | XPS MCH XPS XPS XPS XPS XPS
TEMAC EMC GPIO | |SysACE INTC GPIO IIC

UG511_01_01_070108

Figure 1-1: PowerPC 440 Processor System Block Diagram
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Address Map

The address map for the IP cores in the PowerPC 440 processor reference system is given in

Table 1-1.

Table 1-1: PowerPC 440 Processor Reference System Address Map

Instance Peripheral Base Address High Address
xps_bram_if_cntlr_1 xps_bram 0xFFFF0000 0xXFFFFFFFF
LEDs_8Bit Xps_gpio 0x81400000 0x8140FFFF
LEDs_Positions Xps_gpio 0x81420000 0x8142FFFF
Push_Buttons_5Bit Xps_gpio 0x81440000 Ox8144FFFF
DIP_Switches_8Bit Xps_gpio 0x81460000 0x8146FFFF
xps_timebase_wdt_1 xps_timebase_wdt 0x83A00000 0x83A0FFFF
xps_intc_0 xps_intc 0x81800000 0x8180FFFF
IIC_EEPROM Xps_iic 0x81600000 0x8160FFFF
Hard_Ethernet_ MAC xps_ll_temac 0x81C00000 0x81COFFFF
SysACE_CompactFlash | xps_sysace 0x83600000 0x8360FFFF
xps_timer_1 Xps_timer 0x83C00000 0x83COFFFF
RS232_Uart_1 xps_uart16550 0x83E00000 0x83EQFFFF
DDR2_SDRAM ppc440mce_ddr2 0x00000000 O0xOFFFFFFF
FLASH xps_mch_emc 0xFC000000 OXFDFFFFFF

System Configuration

The PPC440 reference system uses the PowerPC 440 processor block with a processor
frequency of 400 MHz. The Memory Interface Block of the processor block is connected to
the PPC440MC DDR2 memory controller and is set to operate at a frequency of 200 MHz.
The PLB v4.6 bus is connected to the MPLB port of the processor block, which allows the
XPS peripherals to be connected as slaves on the bus. The PLB v4.6 bus frequency is 100
MHz.

More information about the PowerPC 440 processer and the embedded processor block
can be found in UG200, Embedded Processor Block in Virtex-5 FPGAs.

The LocalLink connection of the XPS LL TEMAC core is connected to the Hard DMA
device on the processor block. In the BlueCat Linux demonstration, the Ethernet MAC can
run at 10 Mb/s, 100 Mb/s, or 1000 Mb/s, depending on the attached network.

XT Kit Reference Systems
511 (v1.2.1) July 30, 2009
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MicroBlaze Processor Reference System

MicroBlaze Processor Reference System

Block Diagram

The block diagram for the MicroBlaze processor reference system is shown in Figure 1-2.

XPS
IXCL MPMC XPS XPS XPS XPS UART XPS Timebase
|—DXCL— Timer GPIO SysACE 16550 IIC WDT
MicroBlaze
Processor
XPS XPS XPS XPS XPS LL XPS XPS MCH
GPIO BRAM GPIO INTC TEMAC GPIO EMC

UG511_01_02_070108

Figure 1-2: MicroBlaze Processor System Block Diagram

Address Map

The address map for the IP cores in the MicroBlaze processor reference system is given in
Table 1-2.

Table 1-2: MicroBlaze Processor Reference System Address Map

Instance Peripheral Base Address High Address
dlmb_cntlr Imb_bram_if_cntlr 0x00000000 0x00001FFF
ilmb_cntlr Imb_bram_if cntlr 0x00000000 0x00001FFF
debug_module mdm 0x84400000 0x8440FFFF
xps_bram_if cntlr_1 xps_bram 0x88310000 0x8831FFFF
LEDs_8Bit Xps_gpio 0x81400000 0x8140FFFF
LEDs_Positions Xps_gpio 0x81420000 0x8142FFFF
Push_Buttons_5Bit Xps_gpio 0x81440000 0x8144FFFF
DIP_Switches_8Bit Xps_gpio 0x81460000 0x8146FFFF
xps_timebase_wdt_1 xps_timebase_wdt 0x83A00000 0x83A0FFFF
xps_intc_0 Xps_intc 0x81800000 0x8180FFFF
IIC_EEPROM xps_iic 0x81600000 0x8160FFFF
Hard_Ethernet MAC xps_ll_temac 0x81C00000 0x81COFFFF
SysACE_CompactFlash | xps_sysace 0x83600000 0x8360FFFF
xps_timer_1 Xps_timer 0x83C00000 0x83COFFFF
RS232_Uart_1 xps_uart16550 0x83E00000 0x83EQFFFF
FLASH xps_mch_emc 0x8C000000 O0x8DFFFFFF
DDR2_SDRAM mpmc 0x90000000 0xX9FFFFFFF
DDR2_SDRAM(SDMA) | mpmc 0x84600000 0x8460FFFF

vinexs P Kit Referencafryirwv. BD T F&ieem / X ILIN X
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System Configuration

The MicroBlaze processor reference system runs off a reference clock frequency of 100
MHz from the oscillator on the board. The PLBv46 bus and the MicroBlaze processor run at
a frequency of 100 MHz and the DDR2 runs at 200 MHz in this system.

The MicroBlaze processor is configured with the Memory Management Unit (MMU)
enabled. The MMU is enabled and is implemented in Virtual mode by setting the
MicroBlaze processor parameter C_USE_MMU to 3. In Virtual mode, the MMU controls
effective-address to physical-address mapping and supports memory protection. Virtual
mode provides greater control over memory protection. Protection and relocation enable
system software to support multitasking. This capability gives the appearance of
simultaneous or near-simultaneous execution of multiple programs.

The instruction cache and data cache of the MicroBlaze processor are both enabled. The
cacheable block of main memory is accessed via the XCL Port Interface Modules (PIM) of
the Multi-Port Memory Controller (MPMC).

The MicroBlaze processor system uses the XPS LL TEMAC FPGA with the Virtex-5 Hard
TEMAC FPGA to provide Ethernet functionality. The Ethernet MAC can run at 10 Mb/s,
100 Mb/s, or 1000 Mb/s, depending on the attached network.

The XPS MCH EMC memory controller is connected to an external Xilinx Parallel Flash
device, which is used to store the hardware configuration bitstream and bootloader
application, as well as the BlueCat Linux kernel image.

14
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Chapter 2

HelloWorld Software Application

Introduction

The HelloWorld software application is a simple application that exercises a few of the
board features. When the application is run, it will first flash the LEDs and read the DIP
and push button switches. The user can then select from a list of menu options, including
options to select a target memory and read/write an address with necessary data. The
HelloWorld software application can run on either the MicroBlaze or the PowerPC 440
processor reference system.

Two methods for downloading and running the HelloWorld software application are listed
below:

e Use a debugger, such as XMD (provided as part of the EDK tools), to download the
executable file directly into BRAM. This method is described in the section “Executing
the HelloWorld Software Application”.

e Program Flash memory with the HelloWorld software application. This method is
described in the section “Booting the HelloWorld Application from Serial Flash”.
Once Flash memory is programmed, the HelloWorld software application can be run
by setting the FPGA configuration mode pins to SPI mode and either powering up the
development board or depressing the PROG button on the board.

Note: A warning box will appear during some of the steps in this chapter. The warning box states
that “Software development features in XPS are deprecated, and will be removed in the next major
release”. Click OK to safely ignore this warning. To turn off this warning completely, navigate to
Edit—>Preferences in XPS. Select Application Preferences and check the box that states “Do not
show “Software Features Deprecated” dialog box”.

Executing the HelloWorld Software Application

To execute the HelloWorld software application, program the hardware bitstream to the
Virtex-5 FX device and load the HelloWorld software application into BRAM. Program the
bitstream by downloading the pre-built bitstream from the ready_for_download
directory or generate and download it from XPS. Similarly, the HelloWorld executable can
be downloaded from the ready_for_download directory or built and downloaded
through XPS.

Executing the HelloWorld Application Using the Pre-Built Bitstream

To execute the application using the files inside the ready_for_download directory in
the project root directory, follow these steps:

1. Connect the Platform USB cable or the Parallel IV JTAG cable between the host
computer and the Virtex-5 FX70T ML507 development board.

Virtex-5 FX70T Kit Refere
UG511 (v1.2.1) July 30, 20
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2. Connect the serial cable between the host computer and the R5232 port on the Virtex-
5 FX70T ML507 development board.

3. Apply power to the Virtex-5 FX70T ML507 development board.

Start a HyperTerminal (or similar) session on the host computer with the settings
shown in Figure 2-1. Select the COM port corresponding to the connected serial port
on the host computer. Set the Baud Rate to 115200, Data bits to 8 bits, Parity to None,
Stop bits to 1 bit, and Flow control to None.

COM1 Properties

PDHSEHMQS|
Bitz per zecond; | 115200 W |
[ ata bits: |B v|
Parity: | MHone w |
SMpmm:h v|
Flow contral; |N|:|ne V|
[ Reztore Defaults ]
E OF. ﬂ[ Cancel ][ Apply ]

UG511_02_01_121208

Figure 2-1: HyperTerminal Settings

Through XPS, launch an EDK shell by selecting Project — Launch EDK Shell.

In the EDK shell, change directories to the ready_for_download directory in either
the MicroBlaze or PowerPC processor reference system.

7. Use iMPACT to download the bitstream by using the following command:
$ impact -batch ug5l1ll.cmd

8. Invoke XMD and connect to the processor by the following command:
S xmd -opt ug5ll.opt

9. Download the HelloWorld software application into BRAM using the following
command:

XMD% dow helloworld executable.elf

e www.BD TEC eom/ XTIANKT « reterence sysieme
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Executing the HelloWorld Software Application

10. To start the HelloWorld software application running, use the following XMD

command:

XMD% run

a. After the HelloWorld software application runs, the HyperTerminal output will be
as shown in Figure 2-2.

36 36 36 3636363636336 363636363636 36363636 3636 363636 36363636 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 3 I
FE 36 36 6363636363636 363636363636 3633636363636 36363636 3636 36 3636 363636 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 3 I

*¥% Hilinx Virtex-5% FXT HLS07? Development Kit *¥%

36 36 36 3636363636336 363636363636 36363636 3636 363636 36363636 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 3 I
FE 6 6 63636 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 3636 36 3636 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 3 I

Walking LED= te=st. .. Obs=erve the LED=. . .

LED= te=st PASSED.

Writing p=eudo random data at addres=s. . . 0xZ0FFC
Reading pseudo random data at addre==... 0x20FFC
Hemory Test PASSEDI

Fress any key to continue. ..

Tyvpe <Menu: for options

-

UG511_02_02_121208

Figure 2-2: HelloWorld Output

b. For an explanation of the available tests in the application, see the section
“Commands in the HelloWorld Software Application”.

Executing the HelloWorld Software Application from XPS

To execute the reference system using XPS, follow these steps:

1.

Perform steps 1-4 in the “Executing the HelloWorld Application Using the Pre-Built
Bitstream” section.

Open either the MicroBlaze or PowerPC 440 processor reference system project in XPS.

Implement the hardware design and create the hardware bitstream by selecting
Hardware — Generate Bitstream in XPS.

In the Applications tab, build the helloworld project by right-clicking on the project
and selecting Build Project. This will create the software executable for the
application.

Download the bitstream to the board by selecting Device Configuration —
Download Bitstream in XPS.

After the bitstream has downloaded, launch the XMD by selecting Debug — Launch
XMD... in XPS.

Virtex-5 FX70T Kit Refere
UG511 (v1.2.1) July 30, 20
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7. Download the HelloWorld application executable using the following command in
XMD:

dow helloworld/executable.elf

8. To run the software application, use the run command in XMD.

a. After the HelloWorld software application runs, the HyperTerminal output will be
as shown in Figure 2-2.

b. For an explanation of the available commands in the application, see the section
“Commands in the HelloWorld Software Application”.

Commands in the HelloWorld Software Application

After the HelloWorld application is executed, type Menu into the terminal console to bring
up the HelloWorld menu of tests, which is shown in Figure 2-3.

Note: The Menu command options are case sensitive.

Type <Menu: for options

—»Menu

Kilinx Virtex-5 MLEO7 Development kit Demo Menul

Hen Te=t DDRZ SDEAM

Led Test the LED=

FEBT Te=t the push buttons

Fla=h Te=t parallel Flaszh memory

Te=t FPerform all factory tests

mwr <addr:<# bvtes:<data:r Write DDREZ mem locations with given data
mrd <addr:«<# bvtes: Fead # of DDRZ mem locations and print data
Menu Di=play Henu options

cls Clear =scresn

q Juit

Type <Menu: for options

—

UG511_02_03_121208

Figure 2-3: HelloWorld Menu

Table 2-1 lists and describes the commands that are available in the HelloWorld
application.

Table 2-1: Description of the HelloWorld Commands

Command Description

Mem The Mem test performs a destructive 32-bit wide memory
test on a 132K byte block of the DDR2 SDRAM memory.
This test erases, writes, reads, and verifies the DDR2
memory in the Virtex-5 FX70T ML507 development board.
The results of the test will be displayed in the
HyperTerminal.

Led The Led test flashes each LED with a delay so that it is
visible. Once all the LEDs are flashed, it sends the test pass
message to the HyperTerminal.

PBT The PBT test instructs the user to push the West, South,
East, North, and Center buttons and see the specified LEDs
glow.

'8 www.BD TEEeem / XTIENK K seterence systems
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Booting the HelloWorld Application from Serial Flash

Table 2-1: Description of the HelloWorld Commands (Contd)

Command Description

Flash This test unlocks, erases, writes, reads, and verifies the

Parallel Flash memory in the Virtex-5 FX70T ML507
development board. The results of the test will be
displayed in the HyperTerminal.

Test This performs all the factory tests mentioned above for the

Virtex-5 FX70T ML507 development board and displays
the results to the HyperTerminal.

mwr <addr><# bytes><data> | This test writes the given data to the DDR2 memory

locations specified. The address range should be within the
DDR?2 base address and high address.

mrd <addr><# bytes> This test reads the number of bytes specified from the

DDR2 memory location given. The address range should
be within the DDR2 base address and high address.

Menu This command lists the menu options for the user.

cls

This command clears the HyperTerminal screen.

Booting the HelloWorld Application from Serial Flash

This section includes steps on how to program the HelloWorld application into the serial
Flash. These steps includes details on how to use, create, and boot serial Flash files for the
Virtex-5 FEX70T ML507 Development Kit.

Flash files that have already been generated and are ready to use can be found in the
<project root directory>/ready_ for_download/Flash_files/ directory.

1.
2.

Open the reference system project in XPS.

Disconnect the cable attached to header J1 (the header on the left side of the board)
from the Xilinx download cable.

Connect JTAG flying wires from the Xilinx download cable to the J2 header using the
pin labels as a guide on how to make the connections. The 7-pin J2 header is located to
the right of the FPGA and just above the LCD panel.

Set the configuration address DIP switches to 00010101 (bits 4, 6, and 8 ON).

Remove the inserted ML507 CF card if present, and press the Prog button to erase the
FPGA.

In XPS, compile a bitstream, download.bit, that includes the system configuration and
the HelloWorld application. Compile the bitstream by marking the HelloWorld
application to Initialize BRAMSs, then selecting Device Configuration — Update
Bitstream in XPS.

Copy the hardware bitstream from <project root
directory>/implementation/download.bit to the <project root
directory>/ready_for_download/Flash_files/ directory and rename it
helloworld.bit to replace the current helloworld.bit file in the directory.

Format the BIT file to an MCS file using the cmd file impact -batch
convert_bits_to_mcs.cmd from the ready for_download/flash_files
directory.
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10.
11.

12.
13.
14.

15.

16.

Launch iMPACT, then double- click Direct SPI Configuration in the iMPACT Flows
window to program the SPI Flash device.

Right-click the Direct SPI Configuration tab, then select Add SPI Device...

Navigate to the <project root
directory>/ready_for_download/flash_ files/helloworld.mcs created
above, then click Open.

In the Select Device Part Name drop-down dialog box, select M25P32, then click OK.
Click OK in the Device Programming Properties box.

The Direct SPI Configuration tabbed window displays a diagram of a single SPI
PROM. Right-click on the SPI PROM, then select Program.

On the board, change the configuration address / mode DIP switches to 00000101
(bits 6 and 8 ON).

Press the Prog button. The design takes about 10 seconds to finish loading and begin
to run. The serial output is shown in Figure 2-3.
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LynuxWorks BlueCat Linux

Introduction

BlueCat Linux can be targeted to run on the PowerPC 440 processor or the MicroBlaze soft
processor with the MMU enabled. Example BlueCat Linux images are provided that are
tailored to the Virtex-5 FXT ML507 development board and the hardware systems that are
described in Chapter 1, “Hardware Platform.”. Two BlueCat Linux images are provided
with each hardware system, one that boots with a ramdisk root file system and one that
uses a Journalling Flash File System, version 2 (JFFS2). The Virtex-5 FXT Development Kit
also includes example demo directories, which allow the user to rebuild the example
kernel images with the LynuxWorks BlueCat Linux development tools.

The methods for downloading and running the BlueCat Linux kernel demonstrations are
listed below.

e Use a debugger, such as XMD (provided as part of the EDK tools), to download the
image file directly into DDR2. This method is described in the section “Executing the
BlueCat Linux Images”.

e Program Flash memory with the BlueCat Linux image. This method is described in
the section “Booting the BlueCat Linux Image from Parallel Flash”. Once Flash
memory is programmed, the BlueCat Linux demonstration can be run by setting the
configuration mode switches to Platform Flash and either powering up the
development board or depressing the PROG button on the board.

Note: A warning box will appear during some of the steps in this chapter. The warning box states
that “Software development features in XPS are deprecated, and will be removed in the next major
release”. Click OK to safely ignore this warning. To turn off this warning completely, navigate to
Edit—>Preferences in XPS. Select Application Preferences and check the box that states “Do not
show “Software Features Deprecated” dialog box”.

Executing the BlueCat Linux Images

Two BlueCat Linux images are provided with each hardware system. One BlueCat Linux
image uses a ramdisk root file system. The root file system is included in the image so it is
a self contained image that can be booted quickly. One image uses a JFFS2 root file system.
The JFFS2 file system must be written to the Flash memory before the Linux image can be
booted, but it allows for persistent storage. This section details how to execute the different
BlueCat Linux images.

Executing the BlueCat Linux Image with a Ramdisk File System

To boot the BlueCat Linux image, the hardware bitstream must be programmed to the
Virtex-5 FXT device and the BlueCat Linux kernel image must be downloaded to the DDR2
memory. Programming the bitstream can be done by either downloading the pre-built
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bitstream from the ready_for_download directory or generating and downloading it
from XPS. The BlueCat Linux kernel image is downloaded from the bclinux_images
directory.

Executing the BlueCat Linux Image Using the Pre-Built Bitstream

To execute the reference system using the files inside the ready_for_download
directory in the system root directory, follow these steps:

1.

10.

Connect the Platform USB cable or the Parallel IV JTAG cable between the host
computer and the Virtex-5 FXT ML507 development board.

Connect the serial cable between the host computer and the RS5232 port on the Virtex-
5 EXT ML507 development board.

Apply power to the Virtex-5 FXT ML507 development board.

Start a HyperTerminal (or similar) session on the host computer. Select the COM port
corresponding to the connected serial port on the host computer. Set the Baud Rate to
115200, Data bits to 8 bits, Parity to None, Stop bits to 1 bit, and Flow control to None.

Through XPS, launch an EDK shell by selecting Project — Launch EDK Shell.
In the EDK shell, change directories to the ready_for_download directory.
Use iMPACT to download the bitstream by using the following command:

$ impact -batch ug5ll.cmd

Invoke XMD and connect to the processor by the following command:

S xmd -opt ug5ll.opt

Download the BlueCat Linux kernel image into DDR2 memory using one of the
following commands, depending on the system.

PPC440 System:

XMD% dow -data ../bclinux images/v5fxt_devl kit_demo.kdi
0x03000000

MicroBlaze System:

XMD% dow -data ../bclinux images/v5fxt_devl kit_demo.kdi
0x90000000

Note: This step may take several minutes to download the BlueCat Linux image into memory.

To start the kernel image running and boot BlueCat Linux, use one of the following
XMD commands, depending on the system.

PPC440 System:
XMD% con 0x03007000
MicroBlaze System:

XMD% con 0x90000000
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a. After BlueCat Linux boots, the HyperTerminal output will be similar to the output
shown in Figure 3-1.

Linux wersion 2.6.13.4 () {(gcc version 3.4.3) #1 Thu Apr 23 11

:45:05 EDT 2009

Hilinzx MILE07 Reference System (Virtex-5 FET)

Built 1 zonelists

Eernel command line: ramdislk =ize=65536 milinx emc_part conf=0-25:26-45:46-125:126-254

hda=bswap hdb=bswap hdc=bswap hdd=bswap root=101

Xilinz INTC #0 at 0x81300000 mapped to O0xFDFFEOOO

FID hash table entrie=s: 2048 (order: 11. 32768 bytes)

Dentry cache hash table entries: 65536 (order: 6. 262144 bytes)
Inode—cache hash table entries: 32768 (order: 5. 131072 bytes)

Memory: 250880k available {1724k kernel code, 464k data, 84k init, 0k highmem)

Mount-cache hash table entries: 512

HET: Registered protocol family 16

JFF52 version 2.2. (NANWND) (C) 2001-2003 Red Hat. Inc.

=gpicll #0 at 0x81460000 mapped to 0xD1060000 deviece: 10,185 using IRQ#7Y

=gpioll #1 at 0x81400000 mapped to 0xD1080000 device: 10,186 not using IRQ

®gpiol2 #2 at 081420000 mapped to 0xD10A0000 device: 10,187 not using IRQ

=gpiolld #2 at 0x81440000 mapped to 0xD10C0000 device: 10,188 using IRO#2

Serial: 8250-16550 driver $Rewvision: 1.90 % 4 ports. IRQ sharing enabled
ttyS0 at MMIO 0=x83=01003 (irg = 9) is a 165504

ttyS0 at MMIO 0x83=01003 (irg 9) i= a 165504

1o =cheduler noop registered

io scheduler anticipatory registered

io scheduler deadline registered

io =cheduler cfg registered

RAMDISK driwer initialized: 1t RAM disks of 65538K =zize 1024 blocksize

®ilinx sysace: Could not lock (XST DEVICE EUSY)., giving up

XLlTemac: using DMA node.

XLlTemac: DCE address: 0x80

HLl1Temac: buffer descriptor size: 32768 (0=x3000)

HLlTemac: {(buffer descriptor_init) phy: 0=xdcB000. wirt: O0zc04cB000, =size: 0x8000

ELl1Temac: PHY detected at address 7.

ethl: Xilinx TEMAC #0 at 0xD10E0DOOD mapped to O0=D10E0OOOD, irg=5

EMC Flash on Xilinz board: Found 1 =16 devices at 0=0 in l6-bit bank
Intel Sharp Extended Query Table at 0=x0104

cfi_cmdset_0001: Suspend srase on write disabled.

Using buffer write method

Fegistering a 32HB EMC Flash at 0xFCO00000

EMC Flash HTD driver: Configuration of partitions 1= 0-25:26-45:46-125:126-254

Creating 4 HTD partitions on "EMC Flash on Hilinz board":
0=00000000-0x00340000 : "EMC Flash on Xilinz board"
0=00340000-0x005z0000 : "EMC Flash on Xilinx board"
0=005=0000-0x00£c0000 @ "EMC Flash on Xilinz board"
0=00£fc0000-0x01£f=0000 @ "EMC Flash on Xilinz board"

EMC Flash HTD driver: Configured 4 partitions

®ilinx® iic.0 #0 at 0xB81600000 mapped to 0xD3120000, irg=6

HET: Registersed protocol family 2

IF route cache hash table entries: 4096 {order: 2. 16384 byte=s)

TCP established hash table entries: 16384 {order: 5, 131072 bytes)

TCP bind hash table entrie=s: 16384 (order: 4. 65536 bytes)

TCF: Hash tables configured (established 16384 bind 16384)

TCP reno registered

TCPF bic registered

HET: Registersed protocol family 1

HET: Registered protocol family 17

ethl: XLlTemac: Option=: 0=3f8

ethl: HLlTemac: allocating interrupt 11 for dma mode t=.

ethl: EXLlTemac: allocating interrupt 10 for dme mode rx.

ethl: XLl1Temac: =pesed ==t to 100Mb-=

=thl: XLlTemac: Send Threshold = 32, Receiwe Threshold = 2

ethl: XL1lTemac: Send Wait bound = 255, Receive Wait bound = 255
IP-Config: Incomplete network configuration information.

RAMDISE: Compressed image found at block 17440

Freeing BlusCat EFS nemory: 6356k freed

VFS: Hounted root {(extl filesystem).

Freeing unused kernel memnory: S84k init

INIT: wversion 2.85 booting

ethl: XLl1Temac: Options: 0=7f{8

ethl: HELlTemac: allocating interrupt 11 for dma mode t=.

=thl: XLlTemac: allocating interrupt 10 for dme mode r=.

=thl: XLlTemac: spesed ==t to 100Mb-=

ethl: XLlTemac: Send Threshold = 32, Beceiwe Threshold = 2

ethl: XLlTemac: Send Wait bound = 255, Receive Wait bound = 255

Starting Apache HTTF server

Funning the DHCP client

INIT: Entering runlevel: 1

myhostnans login: root

UG511_03_01_052109

Figure 3-1: BlueCat Linux Boot Output - Ramdisk

b. Log into BlueCat Linux by using the username root.

c. For example commands to run in BlueCat Linux, see the section “Executing
BlueCat Linux Commands”.
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Executing the BlueCat Linux Image from XPS

To execute the reference system using XPS, follow these steps:

1.

10.

Connect the Platform USB cable or the Parallel IV JTAG cable between the host
computer and the Virtex-5 FXT ML507 development board.

Connect the serial cable between the host computer and the RS232 port on the Virtex-
5 FEXT ML507 development board.

Apply power to the Virtex-5 FXT ML507 development board.

Start a HyperTerminal (or similar) session on the host computer. Select the COM port
corresponding to the connected serial port on the host computer. Set the Baud Rate to
115200, Data bits to 8 bits, Parity to None, Stop bits to 1 bit, and Flow control to None.

Open the reference system project in XPS.

Implement the hardware design and create the hardware bitstream by selecting
Hardware — Generate Bitstream in XPS.

Download the bitstream to the board by selecting Device Configuration —
Download Bitstream in XPS.

Select Debug — Launch XMD... to launch an XMD command window.

In XMD, download the BlueCat Linux kernel image into DDR2 memory using one of
the following commands, depending on the system.

PPC440 System:

XMD% dow -data bclinux images/v5fxt_devl kit_demo.kdi
0x03000000

MicroBlaze System:

XMD% dow -data bclinux images/v5fxt_devl kit_demo.kdi
0x90000000

Note: This step may take several minutes to download the BlueCat Linux image into memory.

To start the kernel image running and boot BlueCat Linux, use one of the following
XMD commands, depending on the system.

PPC440 System:

XMD% con 0x03007000
MicroBlaze System:

XMD% con 0x90000000

a. After BlueCat Linux boots, the HyperTerminal output will be as shown in
Figure 3-1.

b. Log into BlueCat Linux by using the username root.

c. For example commands to run in BlueCat Linux, see the section “Executing
BlueCat Linux Commands”.

Executing the BlueCat Linux Image with a JFFS2 File System

To boot the BlueCat Linux image, the hardware bitstream must be programmed to the
Virtex-5 FXT device, the BlueCat Linux kernel image must be downloaded to the DDR2
memory, and the root file system must be written to the parallel Flash. Programming the
bitstream can be done by either downloading the pre-built bitstream from the
ready_for_download directory or generating and downloading it from XPS. The
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BlueCat Linux kernel image is downloaded from the bclinux_images directory. The
root file system is found in the bc1inux_images directory and can be programmed to the
Flash device in XPS after the blocks of Flash that hold the file system have been erased.

Executing the BlueCat Linux Image Using the Pre-Built Bitstream

To execute the reference system using the files inside the ready_for_download
directory in the system root directory, follow these steps:

1. Connect the Platform USB cable or the Parallel IV JTAG cable between the host
computer and the Virtex-5 FXT ML507 development board.

2. Connect the serial cable between the host computer and the RS232 port on the Virtex-
5 EXT ML507 development board.

3. Apply power to the Virtex-5 FXT ML507 development board.

Start a HyperTerminal (or similar) session on the host computer. Select the COM port
corresponding to the connected serial port on the host computer. Set the Baud Rate to
115200, Data bits to 8 bits, Parity to None, Stop bits to 1 bit, and Flow control to None.

Through XPS, launch an EDK shell by selecting Project — Launch EDK Shell.
In the EDK shell, change directories to the ready_for_download directory.
Use iMPACT to download the bitstream by using the following command:

$ impact -batch ug5ll.cmd

8. Invoke XMD and connect to the processor by the following command:
S xmd -opt ug5ll.opt

9. Download the FlashRWE software application into BRAM using the following
command:

XMD% dow flashrwe_ executable.elf

10. To start the FlashRWE software application running, use the following XMD
command:

XMD$% run

After the FlashRWE software application runs, the HyperTerminal will display the
Main Menu.

11. With the FlashRWE program, erase blocks 46-125 of Flash. These blocks are the
location that the BlueCat Linux kernel image will expect the JFFS2 root file system. To
erase the blocks, perform the following steps, as shown in Figure 3-2.

a. Enter 3 at the Main Menu.
b. In the Flash Erase Menu, enter 2.
c. Enter 46 as the starting block.
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d. Enter 125 as the ending block.

Hain Menu:

1 - Read Flash Contents

2 — Write to Flash

3 — Era=e Flash

4 — Exit the Flazh Program
Enter =election: 3

Flash Erasze Henu:

1 — Era=ze Byte=z of Flash

2 — Era=e Blocks of Flash

3 — Era=e the Entire Flash

4 — Exit to Main Henu

Enter ==lection: 2

Enter =starting block (0-255) to era=e: 46
Enter ending block (46-255) to era=se: 125
Erasing blocks 46-125 of Flash...

Era=ed the Flaszh memory contents success=fully

UG511_03_11_121208

Figure 3-2: Erase Blocks 46-125 of the Flash

12. In XMD, stop and reset the processor. Then, exit XMD.
XMD% stop
XMD% rst
XMD% exit
13. In XPS, select Device Configuration — Program Flash Memory.

14. In the Program Flash Memory dialog box, choose the file to program to be
/beclinux_images/v5fxt_devl_kit_demo_flash.jffs2. Enter the offset to be
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0x005C0000. The external DDR2 memory is set as the Scratch Memory. The Program
Flash Memory settings are shown in Figure 3-3.

« Program Flash Memory

File Ta Program: |5D?'_ppc44EI_em|3_refa"bcIinu:-c_imageS.f\-'Ef:-:t_devl_kit_demo_ﬂash.iff82| D

Auto-convert file to bootloadable | SREC farmat when pragranmming fash

Proceszor Instance: ppcd40_(0

Flazh kemony Properties

Instance Mame: | FLASH_c_meml_bazeaddr W

Baze Addrezs: OxFCO00000 Size: 32 Mbyptes Buz width: 16 bitz

Prograr at Offset: |[0x005C0000)

Scratch Memany Properties

Ingtance Mame: | DDR2Z_SDRAM_c_mem_bazeaddr w

Base Address; 0x00000000 Size: 256 Mbytes

[] Create Flash Bootloader Application

Sw Application Project:

Bootloader File Format:

Mate

FPG& must be pre-programmed with a bitstream from an EDE design containing an EMC
penpheral connected to Flash Memary

0K || Cancel || He

UG511_03_12_121208

Figure 3-3: Program Flash Memory Box for the JFFS2 File System
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15.

16.

17.

In an EDK shell in the ready_for_download directory, invoke XMD and connect to
the processor by the following command:

S xmd -opt ug5ll.opt

Download the BlueCat Linux kernel image that uses the JFFS2 filesystem into DDR2
memory using one of the following commands, depending on the system.

PPC440 System:

XMD% dow -data
../bclinux_images/v5fxt _devl_kit_demo flash.kdi 0x03000000

MicroBlaze System:

XMD% dow -data
../bclinux_images/v5fxt _devl_kit_demo_ flash.kdi 0x90000000

Note: This step may take several minutes to download the BlueCat Linux image into memory.

To start the kernel image running and boot BlueCat Linux, use one of the following
XMD commands, depending on the system.

PPC440 System:
XMD% con 0x03007000
MicroBlaze System:

XMD% con 0x90000000
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a. After BlueCat Linux boots, the HyperTerminal output will be similar to the output
shown in Figure 3-4.

Linug version 2.6.13.4 () {goc version 3.4.3) #1 Thu Apr 23 11:49:09 EDT 2009

Hilinz HLEO? Reference System (Virtex-5 FIT)

Built 1 zonelists

Kernel command line: root=-devsnfs rw ip=on rootistype=jff=? noinitrd rw =ilinx

enc_part_conf=0-25:26—45:46-125:126—254 hda=b=wap hdb=bswap hdc=bswap hdd=b=wap

root=1£03

Hilinx INTC #0 at 0xB81800000 mapped to 0xFDFFEOOQ

PID hash table entries: 2048 (order: 11, 32768 bytes)

Dentry cache hash table entries: 65536 (order: &, 262144 bytes)
Inode—cache hash table entries: 32768 (order: 5. 131072 bytes)

Memory: 257280k awailable {1724k lkernel code, 464k data, 84k init, 0k highmem)

Mount-cache hash table entries: 512

HET: Regi=stered protocol family 16

JFFS2 wersion 2.2, (NAND) (C) 2001-2003 Red Hat. Inc.

2gpioll #0 at 0=81460000 mapped to O0xD1060000 device: 10,185 using IRQ#?

¥gpioll #1 at 0=81400000 mapped to 0xD1080000 device: 10,186 not using IRQ

¥gpiolZ #2 at 0=81420000 mapped to 0xD10A0000 dewvice: 10,187 not using IRQ

®¥gpiold #3 at 0=81440000 mapped to 0xD10C0000 device: 10,188 using IRQ#S

Serial: 8250-16550 driver $Revision: 1.90 % 4 ports. IRQ sharing enabled
tty50 at MMIO 0x83e01003 (irg = 9) i= a 165504

tty5S0 at MMIO 083201003 (irg 9) i= a 165504

io =cheduler noop registersd

io =cheduler anticipatory registered

i0 =cheduler deadline registered

io =cheduler cfg registered

RAMDISE driwer initialized: 16 RAM disks of 8192K size 1024 blocksize

¥ilinx sysace: Could not lock (XST _DEVICE BUSY). giving up

ALlTemac: using DHA mode.

EZL1Temac: DCR address: 0=80

XLlTemac: buffer descriptor size: 32768 (0=x8000)

HLlTemac: (buffer descriptor init) phy: 0x508000, wvirt: 0xc0508000, =size: O0x8000

HL1Temac: PHY detected at address 7.

ethll: Hilinx TEMAC #0 at 0xD10E0OOD mapped to O0xDI0EOOOOD, irg=5

EHC Flash on ¥ilinx board: Found 1 =16 dewvices at 0x=0 in lé-bit bank
Intel~sSharp Extended Query Table at 0=0104

cfi_cmdset_0001: Suspend erase on write disabled.

Uzing buffer write method

Registering a 32MB EMC Flash at O0xFCO00000

EMC Flash MTD driver: Configuration of partitions is 0-25:26—45:46-125:126-254

Creating 4 HTD partitions on "EHC Flash on Eilinzx board":
0=00000000-0=00340000 : "EHMC Flash on Xilinz board"

0=00340000-0=0050000 : "EMC Flash on Hilinz board"

0=z005c0000-0x00£c0000 @ "EMC Flash on ¥Xilinx bosrd"”

0=z00fc0000-0x01£0000 : "EMC Flash on Xilinx board"”

EMC Flash MTD driver: Configured 4 partitions

®ilinx i1ic.0 #0 at O0=81600000 mapped to 0=xD3120000. irg=6

HET: REegistered protocol family 2

IF route cache hash table entries: 4096 (order: 2. 16384 bytes)

TCP established hash table entries: 16384 {(order: 5. 131072 bytes)

TCF bind hash table entrie=s: 16384 (order: 4, 65536 bytes)

TCF: Hash tables configured {established 16384 bind 16384)

TCF reno registered

TCF bic registered

HET: Registered protocol family 1

HET: Registered protocol family 17

ethl: XL1Temac: Options: 0x3f8

ethl: XL1Temac: allocating interrupt 11 for dma mode tx=.

ethl: EXLlTemac: allocating interrupt 10 for dmna mode rx=.

ethl: XLlTenac: speed set to 100Mbrs

ethl: ¥LlTemac: Send Threshold = 32, Feceive Threshold = 2

ethl: ¥LlTemac: Send Wait bound = 285, Receiwe Wait bound = 2585

IP-Config: Incomplete network configuration information.

RAMDISE: Couldn't find valid RAM di=sk image starting at 0.

VFS: Mounted root (jff=? filesystem).

Freeing unused kernel memory: 84k init

INIT: wersion 2.85 booting

ethl: XL1Temac: Options: 0=x7f8

ethl: ELlTemac: allocating interrupt 11 for dma mode tx=.

ethl: EXLlTemac: allocating interrupt 10 for dma mode rx.

ethl: HL1Temac: speed ==t to 100Hbr=

ethl: ¥LlTemac: Send Threshold = 32, Feceive Threshold = 2

ethl: XLlTemac: Send Wait bound = 255, Receiwe Wait bound = 255

Starting Apache HTTP server

Running the DHCP client

INIT: Entering runlewel: 1

myhostnane login: root

UG511_03_13_052109

Figure 3-4: BlueCat Linux Boot Output - JFFS2

b. Log into BlueCat Linux by using the username root.

c. For example commands to run in BlueCat Linux, see the section “Executing
BlueCat Linux Commands”.
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Executing the BlueCat Linux Image from XPS

To execute the reference system using XPS, follow these steps:

1.

10.

11.

Connect the Platform USB cable or the Parallel IV JTAG cable between the host
computer and the Virtex-5 FXT ML507 development board.

Connect the serial cable between the host computer and the RS232 port on the Virtex-
5 FEXT ML507 development board.

Apply power to the Virtex-5 FXT ML507 development board.

Start a HyperTerminal (or similar) session on the host computer. Select the COM port
corresponding to the connected serial port on the host computer. Set the Baud Rate to
115200, Data bits to 8 bits, Parity to None, Stop bits to 1 bit, and Flow control to None.

Open the reference system project in XPS.

Implement the hardware design and create the hardware bitstream by selecting
Hardware — Generate Bitstream in XPS.

Download the bitstream to the board by selecting Device Configuration —
Download Bitstream in XPS.

Right click the FlashRWE software application project and select Build Project to
create the executable file.

Select Debug — Launch XMD... to launch an XMD command window.

Download the FlashRWE software application into BRAM using the following
command:

XMD% dow FlashRWE/executable.elf

To start the FlashRWE software application running, use the following XMD
command:
XMD% run

After the FlashRWE software application runs, the HyperTerminal will display the
Main Menu.

32

www.BD TECteem/ XTLINIGS o tewrce s


http://www.xilinx.com

SXILINX®

Executing the BlueCat Linux Images

12. With the FlashRWE program, erase blocks 46-125 of Flash. These blocks are the

location that the BlueCat Linux kernel image will expect the JFFS2 root file system. To
erase the blocks, perform the following steps, as shown in Figure 3-5.

a.
b.

C.

Enter 3 at the Main Menu.

In the Flash Erase Menu, enter 2.
Enter 46 as the starting block.
Enter 125 as the ending block.

Main Menu:

1 — Read Flash Contents

2 — Write to Flash

3 — Era=e Flash

4 — Exit the Flash Frogram
Enter =s=election: 3

Flash Erase HMenu:

1 - Era=ze Bvte=z of Flash

Z¢ — Era=ze Block= of Flash

3 — Era=e the Entire Flash

4 — Exit to Main Menu

Enter =election: 2

Enter starting bloclk {(0-255) to sera=e: 46
Enter ending block (46-255) to sra=se: 125
Era=zing blocks 46-125 of Flash. ..

Era=zed the Flaszh mnemory contents successfully

UG511_03_14_121208

Figure 3-5: Erase Blocks 46-125 of the Flash

13. In XMD, stop and reset the processor. Then, exit XMD.
XMD% stop

XMD% rst

XMD% exit

14. In XPS, select Device Configuration — Program Flash Memory.

15. In the Program Flash Memory dialog box, choose the file to program to be

/beclinux_images/v5fxt_devl_kit_demo_flash.jffs2. Enter the offset to be

Virtex-5 FXT Kit Referenc
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0x005C0000. The external DDR2 memory is set as the Scratch Memory. The Program
Flash Memory settings are shown in Figure 3-6.

= Program Flash Memory

File Ta Program: |5D?'_|:||:u:44D_emI:u_ref.-‘I:ucIinuH_images.-‘\-'5fHt_devl_kit_demo_flash.iff32| D

Auto-cornvert file to bootloadable | SREC farmat when programming flazh

Frocessor Instance: ppcd40_0

Flazh Memaony Properties

Ihztance Mame: | FLASH_c_mem0_baseaddr w

Base Address: OxFCO00000 Size: 32 Mbytes Buz ‘width: 16 bitz

Program at Offset: |0x00SC000C)

Scratch Memory Properties

Ihstance Mame: | DDRZ_SORAM_c_mem_bazeaddr w

Base Address: Ox00000000 Size: 256 Mbuytes

[] Create Flazh Bootloader &pplication

S Application Project:

Bootloader File Format:

Mate

FPGA must be pre-programmed with a bitstream from an EDE. design containing an EMC
peripheral connected to Flash Memary

Ok || Concel || Hep

UG511_03_15_121208

Figure 3-6: Program Flash Memory Box for the JFFS2 File System

16. Select Debug — Launch XMD... to launch an XMD command window.

17. Download the BlueCat Linux kernel image that uses the JFFS2 filesystem into DDR2
memory using one of the following commands, depending on the system.

PPC440 System:

XMD% dow -data
../bclinux_images/v5fxt_devl_kit_demo_flash.kdi 0x03000000

MicroBlaze System:

XMD% dow -data
../bclinux_images/v5fxt_devl_kit_demo_flash.kdi 0x90000000
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Note: This step may take several minutes to download the BlueCat Linux image into memory.

18. To start the kernel image running and boot BlueCat Linux, use one of the following
XMD commands, depending on the system.

PPC440 Processor System:
XMD% con 0x03007000

MicroBlaze Processor System:
XMD% con 0x90000000

a. After BlueCat Linux boots, the HyperTerminal output will be as shown in
Figure 3-4.

b. Log into BlueCat Linux by using the username root.

c. For example commands to run in BlueCat Linux, see the section “Executing
BlueCat Linux Commands”.

Executing BlueCat Linux Commands

The BlueCat Linux images provided with the development kit support many basic Linux
commands. The list of commands and tools available to be run are found under the /bin
directory.

The BlueCat Linux kernel images were built with networking support enabled, therefore
the images support several network utilities when connected to a live network or
connected directly to a remote computer.

The provided BlueCat Linux images include DHCP client support, and will try to retrieve
an IP address during boot up. If unable to retrieve an IP address, the DHCP client will
timeout and an IP address will need to be set manually to use the networking features.

To view the Ethernet configuration settings, use the command ifconfig. Example
results of using this command for the ethQ (Ethernet) and lo (Local Loopback) ports are
shown in Figure 3-7. In the figure, the board IP address is 192.168.0.126. The board IP
address can be manually set or changed by issuing the command ifconfig etho0
IP_address.

ethd Link encap:Ethernet HWaddr 00:01:00:00:FE:44
inet addr:192.168.0.126 Bcast:192.168.0.255 Mask:255.255.255.0
UP BROADCAST RUNNING MTU:1p08 HMetric:1
RX packets:83 errors:0 dropped:0 overruns:0 frame:0
TR packets:83 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
RH bytes:22140 (21.6 KiB) TH bytes:21486 (20.9 KiB)
Interrupt:5

lo Link encap:lLocal Loopback
inet addr:127.0.8.1 Mask:255.0.0.0
UP LOOPBACK RUNNING MTU:16436 Metric:1
R¥ packets:0 errors:0 dropped:0 overruns:0 frame:0
TH packets:B errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:®

R bytes:0 (0.0 b) TH bytes:0 (0.9 b)

UG511_03_02_070108

Figure 3-7: Ethernet Configuration Settings

To ping a remote computer from the development board, the command string, ping -c 4
remote_computer_IP_address, is used to ping the remote computer 4 times.
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To FTP from a networked computer to the board, issue the command £tp board_IP_address.
Files can now be transferred back and forth via FTP.

To telnet from a networked computer to the board, issue the command telnet
board_IP_address. All of the Linux commands can now be performed remotely as if the user
was logged into the console on a HyperTerminal.

Web Server Demonstration

The kernel images provided with the kit include the ability to run the Apache Web server.
During boot up, the Web server will begin to run. The user can view the Web page from the
Web server by going to http://<board_ip_address>. The Web page that is served is shown
in Figure 3-8. On the Web page, the user can interact with the LEDs and the switches on the
board. To set the LEDs, enter in a one or two digit hexadecimal number, then press
SetLEDs. This will display the binary equivalent of the number on the LEDs. The Web page
will also display the value of the DIP switches. Change the DIP switches on the board, then
press the ReadSwitches button to update the Web page with the new switches value in
binary.

2 V5FXT Development Kit - Microsoft Internet Explorer provided by Xilinx IT - [Working Offline]

Fie Edt View Favortes Took Help *

Qe - © - [x] B @b Psacn Seraones @ (- w - L @ B

Address [ @] hitpif192.188.0.126) v| B G0

27 XILINX® %

Virtex-5 FXT Development Kit Web Server Example

Welcome to the Virtex5 FXT Development Kit Web server example, running on the ML507 board! This page is served by the Apache
Web server running on Lynwddorkes BlueCat Linux. This Web server can interact with features on the board, as shown by the LED
Display and Switches examples below.

LED Display
Type in a one or two digit hex number then click Setl EDs to see it displayed as an 8-bit binary value on the LEDs

Hex Value [CC |
Switches

MWodify the switches 1-8 then click ReadSwitches to see the value displayed as binary below

FeadSwilches

10101010

&] Done = ® Internet

UG511_03_03_070108

Figure 3-8: Web Page Displayed by the Web Server
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Building the BlueCat Linux Kernel Image

This section briefly describes the process for rebuilding the kernel image that is included
with this reference system. To rebuild the kernel, the BlueCat Linux distribution must be
obtained from LynuxWorks. For more information on the LynuxWorks BlueCat Linux
distribution, see the BlueCat Linux User’s Guide for Release 5.4.

Building the BlueCat Linux kernel image for the PowerPC 440 processor system requires
the BlueCat Linux core components for the PPC and the ML507 Board Support Package
(BSP). For more information on the ML507 BSP, see the BlueCat Linux Board Support Guide
for Xilinx ML507 Virtex-5 FXT Boards.

Building the BlueCat Linux kernel image for the MicroBlaze processor system requires the
BlueCat Linux core components for the MicroBlaze processor and the Spartan-3E BSP. For
more information on the Spartan-3E BSP, see the BlueCat Linux Board Support Guide for
Xilinx Spartan-3E 1600E Boards.

The BlueCat Linux User’s Guide, the BlueCat Linux Board Support Guide for Xilinx ML507
Virtex-5 FXT Boards, and the BlueCat Linux Board Support Guide for Xilinx Spartan-3E 1600E
Boards can be obtained from LynuxWorks at:

http:/ /www.lynuxworks.com/support/bluecat/docs.php3

These steps assume the kernel is being built on a host system running Red Hat Enterprise
Linux 4.0. All of the Linux commands must be run using a bash shell.

Installing the BlueCat Linux Distribution

These steps describe how to install the BlueCat Linux core components and the BSP. For
more information on the directory structures of the LynuxWorks BlueCat Linux
distribution and the installation procedures, see the BlueCat Linux User’s Guide referenced
above.

1. To install the BlueCat Linux core components on the host machine, follow the steps
outlined in the “Installing the Default Configuration” section in the Introduction and
Installation chapter of the BlueCat Linux User’s Guide.

2. To install the BSP on the host machine, follow the steps outlined in the “Installing
Target Board Support” section in the Introduction and Installation chapter of the
BlueCat Linux User’s Guide.

Note: When running the commands in these steps, bsp = mI507 for the PPC440 processor
system or bsp = sp3e for the MicroBlaze processor system.

3. After the BSP is installed, support for it must be activated in the bash shell. To activate
the BSP, follow the steps in the “Activating Support for a Target Board” section in the
Introduction and Installation chapter of the BlueCat Linux User’s Guide.

Using the Provided Demo Directories

BlueCat Linux demo directories are provided with the reference systems which will allow
the user to rebuild the BlueCat Linux images that are included. These demo directories can
be found in <project root directory>/bclinux_demo/. These directories should
be unzipped and placed in the BlueCat Linux distribution in SBLUECAT_PREFIX/demo/.
The provided demo directories can be built similar to the LynuxWorks BlueCat Linux
demos in the BlueCat Linux development environment. In each EDK project, there are two
zipped demo directories. The v5fxt_devl_kit_demo. zip file is the demo directory to
recreate the BlueCat Linux image that boots with a ramdisk file system. The
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v5fxt_devl_kit_demo_flash. zip file is the demo directory to recreate the BlueCat
Linux image that boots with a JFFS2 file system.

Getting the MLD File Set

The MLD file set is included in the project directory at <project root
directory/bsp/linux_bc54_v1_00_a/. This MLD file set is for building BlueCat
Linux images on a Linux host computer.

Generating the BSP

With the use of the BlueCat Linux MLD, XPS can update the BlueCat Linux kernel source
tree to match a specific hardware configuration. Follow these steps to generate the BSP and
update the BlueCat Linux kernel source tree.

1. Open the reference system in XPS.
2. Select Software — Software Platform Settings... under XPS.

3. Inthe Software Platform Settings window, select linux_bc54 in the OS field, as shown
in Figure 3-9.

k> oftware Platform Settings

Processor Information

(Pro(essor Instance: | ppc440_0 ~

— Processor Settings

OS and Libraries CPU Driver. |cpu_ppc440 ~ CPU Driver Version: |1.00.b ~

Drivers

Processor Parameters

Name | Current Value | Default Value Type Description

i--pp\:‘fliw_t)
"EXTRA_COMPILER_FLAGS g -9 string Extra compiler flags used in BS
-ARCHIVER powerpc-eabi-ar powerpc-eabi-ar string Archiver used to archive librarie
COMPILER powerpc-eabi-gcc powerpc-eabi-gcc string Compiler used to compile both

4l | |

— OS & Library Settings

Version |1A00.a LI

Use |Librarv |Version |Descnption

‘Generate Linux BSP for BlueCat Linux 5.4.x

oK I Cancel Help

UG511_03_04_070108

Figure 3-9: Select BlueCat Linux for the OS

4. Select the OS and Libraries option on the left of the Software Platform Settings
window. Fill in the fields as follows:

BLUECAT_PREFIX:
<BlueCat_Linux_install_point>/usr/src/linux
KERNEL_CONFIG:
Ramdisk file system:
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<BlueCat_Linux_install_point>/demo/v5fxt_devl_kit_demo/v5fxt_devl_kit
_demo.config

Flash file system:

<BlueCat_Linux_install_point>/demo/v5fxt_devl_kit_demo_flash/v5fxt_de
vl_kit_demo_flash.config

An example showing these fields for the ramdisk file system is in Figure 3-10.

hd Softvare Platform Settings

Processor Information

’7Pmcessar Instance: | microblaze 0 =

Software Platform §
OS and Libraries Configuration for OS: linux_bc54 v1.00.a

Drivers Name |Current Value | Default vV
Z-linux_be54

-BLUECAT_PREFIX /BlueCat/usr/src/linux;

+KERNEL_CONFIG /BlueCat/demo/v5ixt_devi_kit_demoyv5fxi_devi_kit_demeo.config

| | |

Configuration for Libraries

OK I Cancel Help

UG511_03_05_070108

Figure 3-10: Set the BlueCat Linux Paths

5. Click OK to save the changes and close the Software Platform Settings window.

6. In XPS, select Software — Generate Libraries and BSPs. This will update the
BlueCat Linux kernel source tree.

Rebuilding the Kernel Image

This is the final step to create a bootable BlueCat Linux kernel image. To recreate the image
provided with this reference system, follow these steps:

1. Two patches are provided with the reference systems. The c£i_patch allows the
Flash memory to be used to hold a file system without chip errors. The
xlltemac_patch makes the xlltemac driver compatible with v2.00.a of the XPS LL
TEMAC core. The patches are located in the /bclinux_demo directory in the project.
The patch files must be copied to the BlueCat Linux installation location,
$BLUECAT_PREFIX, then the patches can be applied.

BlueCat:$ cd $BLUECAT_ PREFIX

BlueCat:$ cp <project root directory/bclinux demo/cfi_ patch .
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10.

BlueCat:$ cp <project root
directory/beclinux demo/xlltemac_patch .

BlueCat:$patch -p0 < cfi_patch
BlueCat:$patch -p0 < xlltemac_patch

To force all kernel components to rebuild, clean the kernel tree using the following
commands:

BlueCat:$ cd $BLUECAT PREFIX/usr/src/linux
BlueCat:$ make mrproper

Navigate to the appropriate demo directory.

Ramdisk file system:
BlueCat:$ cd $BLUECAT PREFIX/demo/v5fxt_devl _kit_demo
Flash file system:

BlueCat:$cd
$BLUECAT PREFIX/demo/v5fxt_devl kit demo_flash

Run the following command to see the menu for the Linux kernel configuration:

BlueCat:$ make menuconfig
To rebuild the Linux image that uses the JFFS2 Flash file system, ensure that the kernel
configuration has enabled support for JFFS2. Navigate the menu to File Systems —
Miscellaneous filesystems. Select the menu item to include Journalling Flash File
System v2 (JFFS2) support. Under the main menu, navigate to Device Drivers —
Memory Technology Devices (MTD). Select the menu item to include Memory
Technology Device (MTD) support. Under MTD support, select the menu item to
include MTD partitioning support.

Under the Linux kernel configuration menu, make sure that support is enabled for
General setup — System V IPC. The Apache Web server requires this support.

Exit the Linux kernel configuration menu, saving the new configuration if changes
were made.

Clean any prebuilt image files.
BlueCat:$make clean
Build the kernel, root filesystem, and bootable image file.

BlueCat:$make all

This command produces a .kdi file which is the BlueCat Linux image and is composed
of a compressed kernel image and a compressed RAM disk root file system. The image
will be stored in one of the following locations, depending on which demo was built.

Ramdisk file system:

SBLUECAT_PREFIX/demo/v5fxt_devl_kit_demo/v5fxt_devl_kit_demo
Lkdi

Flash file system:

SBLUECAT PREFIX/demo/v5fxt_devl_kit_demo_flash/v5fxt_devl_ki
t_demo_flash.kdi

To run the newly created kernel image, refer to the steps in the section “Executing the
BlueCat Linux Images”. When downloading the kernel image through XMD into DDR
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memory, put in the path to the new kernel image instead of the path to the pre-built
kernel image in the bclinux_images directory.

Booting the BlueCat Linux Image from Parallel Flash

To boot the BlueCat Linux image from parallel Flash, the Linux image, root filesystem, and
a bootloader application must be programmed into Flash. The bootloader application
copies the Linux image from Flash to DDR2 memory and boots BlueCat Linux. This section
details the steps to program the BlueCat Linux image into parallel Flash. Flash files that
have already been generated are provided, or the user can create new files for
programming the Flash.

After programming all the files into the Flash memory as detailed in the steps in this
section, the Flash memory will have the address map shown in Table 3-1. The files do not
necessarily take the entire space assigned. Each file starts on a block boundary so that each
can be erased individually without affecting the other files in the device.

Note: Before starting these steps, make sure that the standalone OS is chosen under Software
Platform Settings. If changing the OS to standalone, make sure to set stdout and stdin in the OS and
Libraries settings.

Table 3-1: Parallel Flash Address Mapping

File Start Address Offset | End Address Offset
Bootloader/System Configuration 000000000 03003 3FFFF
(BIN)
BlueCat Linux Image (KDI) 0x00340000 0x005BFFFF
Flash File System (JFFS2) 0x005C0000 0x00FBFFFF
Unused Space 0x00FC0000 Ox01FFFFFF

Programming the Flash with the Provided Files

Flash files that have already been generated and are ready to use can be found in the
<project root directory>/ready_ for_download/flash_ files/ directory. A
bootloader, bootloader_bclinux, is also provided in the reference system for
bootloading the BlueCat Linux image.

Programming the KDI File

Open the reference system project in XPS.

2. Connect the USB or Parallel IV programming cable, the serial cable, and the power
supply to the ML507 V5FXT development board. Power on the board.

3. The target board must be configured with the project bitstream before XPS can
program the Flash memory. In an EDK shell, change directories to the
ready_for_download directory. Use iMPACT to download the bitstream by using
the following command:

S impact -batch ug5l1ll.cmd

4. In XPS, select Device Configuration — Program Flash Memory.
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5. In the Program Flash Memory dialog box, choose the file to program to be
/bclinux_images/v5fxt_devl_kit_demo_flash.kdi under the project root
directory. Change the program offset to 0x00340000, which will allow enough room
for the bootloader and will not overwrite the location that BlueCat Linux expects the
Flash file system. The external DDR2 memory is set as the Scratch Memory. The
Program Flash Memory settings are shown in Figure 3-11.

Note: The bootloader provided in the bootloader_bclinux directory assumes the image has
been programmed at an offset of 0x00340000.

& Program Flash Memory

File T Program: |1I5EIF"_|:|pc44EI_emI:u_ref.-"l:u:linu:-:_imagesf"v5f:-:t_devl_kit_demu:u_flash.ku:li| D

Auto-carveert file to bootloadable | SREC format when programming flazh

Proceszor Instance: ppod40_0

Flazh Memon Properties

Inzstance Mame: | FLASH_c_mem0_baseaddr w

Base Address: 0xFCO00000 Sizer 32 Mbutes Bus “Width: 16 bits

Program at Offset: |0=00340000

Scratch kemon Properties

Ingtance Mame: | DDRZ_SDRAM_c_mem_baseaddr A

Baze Addrezs: 0x00000000 Size: 256 Mbytes

[] Create Flash Bootloader Application

S Application Project:

Bootloader File Format:

MHate

FPGA must be pre-programmed with a bitztream from an EDE. design containing an EMC
peripheral connected ta Flazh Memany

o, ][ Cancel ][ Help

UG511_03_16_121208

Figure 3-11: Program Flash Memory Dialog Box for BlueCat Linux Image

6. Click the OK button. This will program the flash memory with the BlueCat Linux
image.

Note: The Program Flash Memory application will take a long time as the application must program
the image of size approximately 2 MB.
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Programming the BIN File

The next step is to program the BIN file for the system. The BIN file is used to program the
Flash with the system bitstream and bootloader loaded in the bitstream.

1. From the XPS menu, select Device Configuration — Program Flash Memory.

2. In the Program Flash Memory dialog box, choose the file to program to be
bootloader_bclinux.bin under the ready_for_download/flash_ files
directory of the project. Change the program offset to 0x00000000. The external
DDR2 memory is set as the Scratch Memory. The Program Flash Memory settings are
shown in Figure 3-12..

« Program Flash Memory

File T Progran: |Jc44I:I_eml:u_ref.»'ready_fnr_du:uwnlu:uad.-"fIash_files.-"l:u:uutluader_bclinu:-:.bin| D

Auto-convert file to bootloadable | SREC format when programming flazh

Proceszor Instance: ppcd40 0

Flazh Memaory Properties

Instance Mame: | FLASH_c_mem_bazeaddr W

Baze Address: OxFCO00000 Size: 32 Mbptes Bz "Width: 16 bitz

Frogram at Offzet; |Qx00000000

Scratch kemory Properties

Instance Mame: | DDRZ_SDRAM_c_mem_baseaddr W

Base Address; 0x00000000 Size: 256 Mbytes

[] Create Flash Bootloader Application

S Application Project;

B aatlonader File Format:

Mate

FPGA must be pre-programmed with a bitstream fiom an EDE. design containing an EMC
perpheral connected to Flash Memon

oK. ][ Cancel ][ Help

UG511_03_17_121208

Figure 3-12: Program Flash Memory Box for the Bootloader and Bitstream BIN File

3. Click the OK button. This will program the flash memory with the bitstream and
bootloader loaded in the bitstream.

virtex-s Pt Kit Referenca@rggov. BD T F@&ieerm / X ILIN X 43


http://www.xilinx.com

Chapter 3: LynuxWorks BlueCat Linux i:)("JNX®

Note: The Program Flash Memory application will take a long time as the application must program
the BIN file of size approximately 3 MB.

Programming the Root File System

1.
2.

In an EDK shell, change directories to the ready_for_download directory.
Invoke XMD and connect to the processor by the following command:

S xmd -opt ug5l1ll.opt

Download the FlashRWE software application into BRAM using the following
command:

XMD% dow flashrwe_executable.elf

To start the FlashRWE software application running, use the following XMD
command:

XMD% run

After the FlashRWE software application runs, the HyperTerminal will display the
Main Menu.

With the FlashRWE program, erase blocks 46-125 of Flash. These blocks are the
location that the BlueCat Linux kernel image will expect the JFFS2 root file system. To
erase the blocks, perform the following steps, as shown in Figure 3-13.

a. Enter 3 at the Main Menu.

b. In the Flash Erase Menu, enter 2.
c. Enter 46 as the starting block.

d. Enter 125 as the ending block.

Main Menu:

1 — Read Flash Contents

2 — Write to Flash

3 — Era=e Flash

4 — Exit the Flash Frogram
Enter =s=election: 3

Flash Erase HMenu:

1 - Era=ze Bvte=z of Flash

Z¢ — Era=ze Block= of Flash

3 — Era=e the Entire Flash

4 — Exit to Main Menu

Enter =election: 2

Enter starting bloclk {(0-255) to sera=e: 46
Enter ending block (46-255) to sra=se: 125
Era=zing blocks 46-125 of Flash. ..

Era=zed the Flaszh mnemory contents successfully

UG511_03_14_121208

Figure 3-13: Erase Blocks 46-125 of the Flash

In XMD, stop and reset the processor. Then, exit XMD.
XMD% stop

XMD% rst

XMD% exit
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In XPS, select Device Configuration — Program Flash Memory.

In the Program Flash Memory dialog box, choose the file to program to be <project
root directory>/bclinux_images/v5fxt_devl_kit_demo_flash.jffs2. Enter
the offset to be 0x005C0000. The external DDR2 memory is set as the Scratch
Memory. The Program Flash Memory settings are shown in Figure 3-14.

« Program Flash Memory

File Ta Program: |5D?'_p|:|c:44D_emb_refa"bcIinu:-:_image3a"\v'5f:-:t_devl_kit_demo_flash.iﬂsE| D

Auto-convert file to bootloadable | SREC farmat when programming flazh

Processor Instance: ppcd40_0

Flazh Memorny Properties

Instance Mame: | FLASH_z_mem0_baseaddr w

Base Address: OxFCO00000 Size: 32 Mbytes Buz Width: 16 bits

Program at Offset; |0x00GC0000)

Scratch Memaory Properties

Instance Mame: | DDRZ2_SDRAM_c_mem_bazeaddr w

Base Address: 0=00000000 Size: 256 Mbytes

[] Create Flash Bootloader Application

S Application Project:

B ootloader File Format:

MHate

FPGA must be pre-programmed with a bitstream from an EDE, design containing an EMC
peripheral connected to Flazh Memany

ok || Cancel ||  Hep

UG511_03_15_121208

Figure 3-14: Program Flash Memory Box for the JFFS2 File System

9. Click the OK button. This will program the flash memory with the JFFS2 file.

Note: The Program Flash Memory application will take a long time as the application must program
the JFFS2 file of size approximately 7 MB.

Running the Design

1. Once the Flash is programmed with all the files documented in the previous steps,
change the configuration address / mode DIP switches to 00001001.
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2. Press the Prog button. The design takes about 10 seconds to finish loading and begin

to run.

Generating New Flash Files and Programming the Flash

Instead of using the pregenerated files, the user can generate new files for programming
the Flash device. This section details the steps for creating new Flash files and
programming them into the Flash device.

Programming the KDI File and Creating the Bootloader

Open the reference system project in XPS.

Connect the USB or Parallel IV programming cable, the serial cable, and the power
supply to the ML507 V5FXT development board. Power on the board.

The target board must be configured with the project bitstream before XPS can
program the SREC file into the flash memory. Select Device Configuration —
Download Bitstream in XPS.

In XPS, select Device Configuration — Program Flash Memory.

In the Program Flash Memory dialog box, choose the file to program to be
/bclinux_images/v5fxt_devl_kit_demo_flash.kdi under the project root
directory. Change the program offset to 0x00340000, which will allow enough room
for the bootloader and will not overwrite the location that BlueCat Linux expects the
Flash file system.
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The external DDR2 memory is set as the Scratch Memory. A bootloader is created by
clicking the Create Flash Bootloader Application check box in the Program Flash Memory
dialog box. The Program Flash Memory settings are shown in Figure 3-15.

Note: The bootloader provided in the bootloader_bclinux directory assumes the image has
been programmed at an offset of 0x00340000.

= Program Flash Memory

File Ta Progran: |1I5D?’_p|:|c44D_emI:u_ref.-‘I:uc:IinuH_image3.-"\:'5f:-:t_devl_kit_demo_flash.ku:li| D

Auto-convert file to bootloadable | SREC format when programming flazh

Proceszor Inztance: ppodd40_ 0

Flazh temony Properties

Ingtance Mame: | FLASH_c_meml_bageaddr

Baze Addrezs: 0xFCO00000

Frogram at Offzet: |0=00340000

Size: 32 Mbytes

Scratch Memary Properties

Bus 'width: 16 hits

Inztance Mame: | DDRZ2_SDRAM_c_mem_baszeaddr

Baze Addrezz: 0x00000000 Sizer 256 Mbytes

Create Flazh Bootloader Application

S Application Project: | bootloader_bclinus

Bootloader File Format: SREC

Hote

FPGA must be pre-programmed with a bitzstream from an EDF. design containing an EMC

peripheral connected ta Flash Memaory

ak.

Cancel ] l Help

UG511_03_18_121208

Figure 3-15: Program Flash Memory Dialog Box for BlueCat Linux Image

5. Click the OK button. This will program the flash memory with the BlueCat Linux

image and will create a bootloader software application project.

Note: The Program Flash Memory application will take a long time as the application must program
the image of size approximately 2 MB.

6.

#include "xparameters.h"
#include "xuartns550_1.h"

After creating the bootloader files, add the following lines, shown in Figure 3-16, in the
bootloader.c file:
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7. ltis strongly suggested to disable the bootloader from displaying its progress. This is
done by commenting out the following line in the boot loader.c generated file:

#define VERBOSE
The line to comment out to allow non-verbose bootloading is shown inFigure 3-16.

#inolude <stdio.h>
#include <stdlib.h>
#include <string.h>
#include "bleconfig.h'™
#include "portab.h™
#include "errors.h'
#include "srec.h”
finclude "xparsmeters.ht
#include "xuartnsS50_1.h"

/% Defines */
#define CR 13

f7 Comwent the following line, if wou want a swaller and faster bootloader which will be silent %/
/% #define VEREOSE */

UG511_03_19_121208

Figure 3-16: Code to Select Non-Verbose Bootloading

8. The bootloader must be modified to copy the KDI image from Flash into DDR?2 for the
BlueCat Linux demonstration to fully operate. This is done by adding lines of code to
the bootloader. c file that the EDK generates. To modify the newly created
bootloader, add the following pieces of code:

a. Code is required to define the location in Flash where the KDI image resides and
the location in DDR to put the KDI image. This code is shown in Figure 3-17. The
KDI_FLASH_LOC parameter should be set to the location in Flash memory of
where the KDI image will be placed. The KDI_DDR_LOC parameter should be set
to the location in DDR2 memory where the KDI image is to be copied. The
KDI_LENGTH parameter should be set to the length of the KDI image in bytes.

Note: Figure 3-17 shows the code for the PPC440 system. Some of the parameters have

different values for the MicroBlaze processor system and can be seen in the example code
provided for the MicroBlaze processor system.

<% Add for copying the content= of flash to DDR =~

#define KDI_DDE_LOC XPAR DDR2_SDRAM MEM BASEADDR + 0=03000000 #sLocation to put KDI into the DDR
#define KDI_FLASH LOC XPAR_FLASH MEMO BASEADDE + O=00340000 #sLocation of the KDI in FLASH
#define KDI_LENGTH 0=xl10E000 ss5ize (in bytes) of the EDI with the Flash file sy=tem

<% Declarations for copying the contents from flash to DDR =~
uintd_t #* kdi_ddr ptr:

uint8_t #* kdi_flash ptr:

=tatic uint3Z_t ddr loc = EDI_DDE LOC:

=tatic uint32_t flash loc = KDI_FLASH 10OC:

UG511_03_20_121208

Figure 3-17: BlueCat Linux Bootloader Code Definitions and Declarations

b. Comment the SREC function load_exec in the source file as the KDI image is
loaded as it is to the FLASH memory and so these functions are not required. Code
is also required for the bootloader to copy the KDI image from flash into DDR2
when the bootloader runs. This code is shown in Figure 3-18. After modifying the
C file, be sure to recompile the software application.

Note: Figure 3-18 shows the code for the PPC440 system. The MicroBlaze processor system
has a different address to execute from and therefore the code is slightly different. The
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bootloader code for the MicroBlaze processor can be found in the MicroBlaze processor
reference system.

%
srinfo.sr_data = =r_data_buf:

while {ldons)
if {{ret = flash _get_srec_line (sr_buf)) I= 03
return ret;

if {{ret = decode_srec line (=r_buf, &=srinfo)) I= 0}
return ret

#ifdef VERBOSE
dizplay_progress (srec line);
#endif
switch (srinfo. type) {
ca=e SREC_TYFPE_0:
break:
ca=e SREC_TYPE_1:
ca=e SREEC_TYPE_Z2:
ca=e SREC_TYPE_3:
nencpy ((woid*)srinfo.addr. (woid*)srinfo. sr data, srinfo.dlen):
bresalk;
ca=e SREC_TYPE_G:
break;
ca=e SREC_TYPE_7:
ca=ze SREC_TYPE_ 3.
ca=e SREC_TYPE_9:
laddr = {(wvoid {#){)isrinfo.addr;
done = 1;
ret = 0
breal;
+
b
*
<% Copy the KDI from FLASH into the DDE =~
kdi_ddr_ptr = (uint8_t#*)ddr_loc:
kdi_flash ptr = (uintf_t=)flash loc;
memcpy (kdi_ddr _ptr, kdi_flash_ptr. KDI_LENGTH):

laddr = (void#)(ddr loc+0xz70007;

#ifdef VERBOSH
print {"“~r-~nEzecuting program starting at address: ")
putnum {{uint3Z t)laddr}:
print {"~rent):

#endif

(*laddr)();

UG511_03_09_070108

Figure 3-18: BlueCat Linux Bootloader Code to Copy the KDI Image

9. In XPS, compile a bitstream download.bit, that includes the system configuration
and the bootloader_bclinux application. This is done by marking the bootloader
application to Initialize BRAM’s, then selecting Device Configuration — Update
Bitstream in XPS.

Creating and Programming the BIN File

Once the bootloader application is created, the next step is to create the BIN file for the
system. The BIN file is used to program the Flash with the system bitstream and
bootloader loaded in the bitstream.

1. In XPS, open an EDK shell.

2. Create a BIN file to program the Flash device by issuing the following command in the
project root directory:

S promgen -w -p bin -o bootloader_ bclinux.bin -u 0
implementation/download.bit

3. From the XPS menu, select Device Configuration — Program Flash Memory.
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4. In the Program Flash Memory dialog box, choose the file to program to be <project
root directory>/bootloader_bclinux.bin. Change the program offset to
0x00000000. The external DDR2 memory is set as the Scratch Memory. The Program
Flash Memory settings are shown in Figure 3-19.

& Program Flash Memory

File To Program: |Jc44D_emh_ref.r'read_l.J_f0l_cIDwn|0acI.ff|ash_filesfhuotloader_hclinux.hin| D

Auto-conyert file to bootloadable | SREC farmat when pragramming fash

Proceszor Instance: ppodd40_0

Flazh kemon Properties

Instance Mame: | FLASH_c_meml_bazeaddr W

Baze Address: 0sFCO00000 Sizer 32 Mbytes Buz Width: 16 bitz

Program at Offzset: | 000000000

Scratch Memary Properties

Ihztance Mame: | DORZ2_SDRAM o mem_bazeaddr w

Baze Addreszz: 000000000 Size: 296 Mbytes

[] Create Flash Bootloader Applicatian

S Application Project:

Bootloader File Format:

M obe

FPGA must be pre-programmed with a bitstrearn from an EDE, design containing an ERMC
peripheral connected to Flazh Memany

Ok || Cancel ||  Hep

UG511_03_21_121208

Figure 3-19: Program Flash Memory Box for the Bootloader and Bitstream BIN File

5. Click the OK button. This will program the flash memory with the bitstream and
bootloader loaded in the bitstream.

Note: The Program Flash Memory application will take a long time as the application must program
the BIN file of size approximately 3 MB.

Programming the Root File System

1. Inan EDK shell, change directories to the ready_for_download directory.

2. Invoke XMD and connect to the processor by the following command:
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S xmd -opt ug5ll.opt
Download the FlashRWE software application into BRAM using the following
command:

XMD% dow flashrwe_ executable.elf

To start the FlashRWE software application running, use the following XMD
command:

XMD$% run

After the FlashRWE software application runs, the HyperTerminal will display the
Main Menu.

With the FlashRWE program, erase blocks 46-125 of Flash. These blocks are the
location that the BlueCat Linux kernel image will expect the JFFS2 root file system. To
erase the blocks, perform the following steps, as shown in Figure 3-20.

a. Enter 3 at the Main Menu.

b. In the Flash Erase Menu, enter 2.
c. Enter 46 as the starting block.

d. Enter 125 as the ending block.

Main MHenu:

1 — Fead Flash Contents

2 — Write to Flash

3 — Era=e Flash

4 — Exit the Flash FProgram
Enter selection: 3

Flash Era=ese Menu:

1 - Era=se Byvtes of Flash

2 — Eraze Blocks of Flash

3 — Era=e the Entire Flash

4 — Exit to MHain Henu

Enter selection: 2

Enter starting block (0-255) to srases: 46
Enter ending blocl {(46-255) to era=e: 125
Era=zing blocks 46-125 of Fla=sh. ..

Erazed the Flash memory contents successfully

UG511_03_22_121208

Figure 3-20: Erase Blocks 46-125 of the Flash

In XMD, stop and reset the processor. Then, exit XMD.
XMD% stop

XMD% rst
XMD% exit
In XPS, select Device Configuration — Program Flash Memory.

In the Program Flash Memory dialog box, choose the file to program to be
/beclinux_images/v5fxt_devl_kit_demo_flash.jffs2. Enter the offset to be
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0x005C0000. The external DDR2 memory is set as the Scratch Memory. The Program
Flash Memory settings are shown in Figure 3-21.

& Program Flash Memory

File T Progran: |5D?‘_p|:|c44EI_eml:u_ref.-"l:ucIinu:-:_images.»'\-'5f:-:t_|:|evI_kit_demu:u_flash.iff32| D

Auto-convert file to bootloadable | SREC farmat when programming fash

Proceszor Instance: ppcddl 0

Flazh tdemaomny Properties

Instance Mame: | FLASH_c_meml_bageaddr w

Baze Addresz: O«FCO00000 Size: 32 Mbytes Bz Width: 16 hits

Program at Offset: | 0x005C0000]

Scratch Memory Properties

Instance Mame: | DDRZ_SDRAM_c_mem_baseaddr w

Baze Addrezs: O=00000000 Sizer 256 Mbytez

[] Create Flash Boatloader Application

S Application Project:

Bootloader File Format:

MHate

FPGA muzt be pre-programmed with a bitztream fram an EDK, design containing an EMC
peripheral connected to Flash Memary

0K || Cancel | Hep

UG511_03_23_121208

Figure 3-21: Program Flash Memory Box for the JFFS2 File System

9. Click the OK button. This will program the flash memory with the JFFS2 file.

Note: The Program Flash Memory application will take a long time as the application must program
the JFFS2 file of size approximately 7 MB.

Running the Design
1. Once the Flash is programmed with all the files documented in the previous steps,
change the configuration address / mode DIP switches to 00001001.

2. Press the Prog button. The design takes about 10 seconds to finish loading and begin
to run.
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FlashRWE Software Application

Introduction

The FlashRWE software application provides functions to read, write, and erase, the
parallel Flash device. When the application is run, it will print a menu with options to enter
the read, write, or erase menus. The FlashRWE application uses the xilflash library. The
FlashRWE software application can run on either the MicroBlaze processor or the
PowerPC 440 processor reference system.

To download and run the FlashRWE software application:

¢ Download the executable file directly into BRAM using a debugger, such as XMD,
which is provided as part of the EDK tools. The proces is described in the section
“Executing the FlashRWE Software Application”.

Note: A warning box will appear during some of the steps in this chapter. The warning box states
that “Software development features in XPS are deprecated, and will be removed in the next major
release”. Click OK to safely ignore this warning. To turn off this warning completely, navigate to
Edit—Preferences in XPS. Select Application Preferences and check the box that states “Do not
show “Software Features Deprecated” dialog box”.

Executing the FlashRWE Software Application

To execute the FlashRWE software application, program the hardware bitstream to the
Virtex-5 FX device and load the FlashRWE software application into BRAM. Program the
bitstream by downloading the pre-built bitstream from the ready_for_download
directory or generate and download it from XPS. Similarly, the FlashRWE executable can
be downloaded from the ready_for_download directory or built and downloaded
through XPS.

Executing the FlashRWE Application Using the Pre-Built Bitstream

To execute the application using the files in the ready_for_download directory in the
project root directory, follow these steps:

1. Connect the Platform USB cable or the Parallel IV JTAG cable between the host
computer and the Virtex-5 FX70T ML507 development board.

2. Connect the serial cable between the host computer and the R5232 port on the Virtex-
5 FX70T ML507 development board.

3. Apply power to the Virtex-5 FX70T ML507 development board.
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4. Start a HyperTerminal (or similar) session on the host computer with the settings
shown in Figure 4-1. Select the COM port corresponding to the connected serial port
on the host computer. Set the Baud Rate to 115200, Data bits to 8 bits, Parity to None,
Stop bits to 1 bit, and Flow control to None.

COM1 Properties

Port Settings |
Bits per second: |'I152EIEI V|
Dmamm|e v|
Parity: |N|:|ne v|
Stop bikg: |‘I v|
Flowe contral: | Mone W |
[ Festore Defaults ]
| ok | [ Cancel ] [ &pply ]

UG511_04_01_121208

Figure 4-1: HyperTerminal Settings

Through XPS, launch an EDK shell by selecting Project — Launch EDK Shell.

In the EDK shell, change directories to the ready_for_download directory in either
the MicroBlaze processor or the PowerPC processor reference system.

7. Use iMPACT to download the bitstream by using the following command:
S impact -batch ug5l1ll.cmd

8. Invoke XMD and connect to the processor by using the following command:
S xmd -opt ug5ll.opt

9. Download the FlashRWE software application into BRAM by using the following
command:

XMD% dow flashrwe_ executable.elf
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10. Start the FlashRWE software application running by using the following XMD

command:

XMD% run

a. After the FlashRWE software application runs, the HyperTerminal will display the
Main Menu, as shown in Figure 4-2, page 55.

b. For an explanation of the available functionality in the application, see the section
“Functions in the FlashRWE Software Application”.

Executing the FlashRWE Software Application from XPS

To execute the reference system using XPS, follow these steps:

1.

Perform steps 1-4 in the “Executing the FlashRWE Application Using the Pre-Built
Bitstream” section.

Open either the MicroBlaze processor or the PowerPC 440 processor reference system
project in XPS.

Implement the hardware design and create the hardware bitstream by selecting
Hardware — Generate Bitstream in XPS.

In the Applications tab, build the FlashRWE project by right-clicking on the project
and selecting Build Project. This will create the software executable for the
application.

Download the bitstream to the board by selecting Device Configuration —
Download Bitstream in XPS.

After the bitstream has downloaded, launch the XMD by selecting Debug — Launch
XMD... in XPS.

Download the FlashRWE application executable file using the following command in
XMD:

XMD% dow FlashRWE/executable.elf

To run the software application, use the run command in XMD.

a. After the FlashRWE software application runs, the HyperTerminal will display the
Main Menu, as shown in Figure 4-2, page 55.

b. For an explanation of the available commands in the application, see the section
“Functions in the FlashRWE Software Application”.

Functions in the FlashRWE Software Application

After the FlashRWE application is executed, the Main Menu will be printed out to the
terminal application. The Main Menu is shown in Figure 4-2. The Main Menu allows the
options to enter into the read, write, and erase submenus.

Main Menu:

1 — Fead Flash Contents

2 — Wlrite to Flash

3 — Era=e Flash

4 — Exit the Flash Program
Enter =election:

UG511_04_02_121208

Figure 4-2: Main Menu
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Table 4-1 lists and describes the functions that are available in the FlashRWE application.

Table 4-1:

Summary of the Available Functions in the FlashRWE Application

Parameters
Submenu Function Description Entered by | Document Link
User
Read and print out
Read Bytes of | individual bytes of data giifssiofffset, “Read Bytes of
Flash from the parallel Flash ero Flash,” page 57
devi bytes
evice.
Checks all bytes of data
Flash Check if Flash | I t}}e parallel Flash . Check 1f”Flash
Read is Emot device and determines | None is Empty,
Pty if the Flash device is page 57
fully erased.
. . Exit the submenu and
Exit to Main return to the main None N/A
Menu
menu
Write . Write incrementing Addressoffset, Wr1te.
Incrementing Incrementing
numbers, 0x0-0xFF to Number of
Numbers to bvtes in the Flash bytes Numbers to
Flash y ' y Flash,” page 59
Address offset,
Fla§h Write Bytes to | Write bytes of data to Bytes of data, “Write Bytes to
Write Number of ,
Flash Flash . . Flash,” page 60
times to write
the data
. . Exit the submenu and
Exit to Main return to the main None N/A
Menu
menu
Erase Bytes of Erases the block(s.) .of Addressoffset, “Erase Bytes of
Flash that the specified Number of L
Flash S Flash,” page 61
bytes reside in bytes
Erase Blocks of ]irjjrelsg: Zlfncgol relsbelc?li(i\?ef Starting block, | “Erase Blocks of
Flash Flash blocks of Flash Ending block | Flash,” page 62
Erase
Erase the Erases the entire Flash None “Erase the Entire
Entire Flash device Flash,” page 63
. . Exit the submenu and
Exit to Main return to the main None N/A
Menu
menu
None Exit the Flash Quits the FlashRWE
(Main None N/A
Program program
menu)
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Flash Read Menu

The Flash Read Menu is displayed after entering 1 at the Main Menu prompt. The Flash
Read Menu has options to read bytes of Flash, to check if the Flash is empty, or to exit back
to the Main Menu. The Flash Read Menu is shown in Figure 4-3.

Fla=sh Fead Menu:

1 - Fead Bvtes of Flash

2 — Check if Flash i= Empty
3 — Exit to Main Henu

Enter selection:

UG511_04_03_121208

Figure 4-3: Flash Read Menu

Read Bytes of Flash

The Read Bytes of Flash function can be executed by entering 1 at the Flash Read Menu
prompt. Once executed, this function reads individual bytes of data out of the Flash device
and displays the address and data.

The following are the parameters the user must supply values for:

e Address offset: Offset into the Flash from which to start reading the first byte of data
e Number of bytes: Total number of bytes to read and display data

Example input and output from this function is shown in Figure 4-4. In the figure, 32 bytes
of data is read starting from the address 0xFCCC0000. The example output was created
while the software application was running on the PPC440 hardware system. The output
from the application running on the MicroBlaze processor hardware system will be the
same except the addressing will be offset from 0x8C000000 instead of 0xFC000000.

Flaszh Read Menu:

1 — Read Byte=z of Flash

2 — Checl 1f Flash 1= Empty

3 — Exit to Main Menu

Enter selection: 1

Enter address offset (0-1FFFFFF): CCO000
Enter number of bytes to read (0-128): 37

OxFCCCOO000: 00 01 02 03 04 05 06 07
OxFCCCO008: 08 09 04 OB 0C 0D OE OF
0xzFCCC0010: 10 11 12 13 FF FF FF FF
OxFCCCO012: FF FF FF FF FF FF FF FF

UG511_04_04_121208

Figure 4-4: Read Bytes of Flash Example Input/Output

Check if Flash is Empty

The Check if Flash is Empty function can be executed by entering 2 at the Flash Read Menu
prompt. Once executed, this function checks if the entire Flash device is completely erased
and empty. This function reads all the individual bytes of data in the Flash device and
compares the data to 0xFF. If all bytes of data are OxFF, the Flash device is completely
erased. Otherwise, a set of the locations that were not empty and the data in those locations
is outputted to the terminal. The total number of locations found that were not empty is
also outputted. This function takes approximately 8 seconds to run for the PPC440 system
and 28 seconds to run for the MicroBlaze system.
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Figure 4-5 shows example output from the function when the Flash is empty. Figure 4-6
shows example output from the function when the Flash is not empty. The example output
was created while the software application was running on the PPC440 hardware system.
The output from the application running on the MicroBlaze processor hardware system
will be the same except the addressing will be offset from 0x8C000000 instead of
0xFC000000.

Flazh Read Menu:

1 - Read Byte=z of Flash

2 — Checl 1f Flash i= Emptyvy

3 — Exit to Main Menu

Enter selection: 2

Checling 1f the Flash 1= empty. ..

Flazh iz completely empty

UG511_04_05_121208

Figure 4-5: Check if Flash is Empty Example Output - Flash is Empty

Flaszh Read MHenu:

1 — Fead Byte= of Flash

2 — Check if Flash i= Empty

3 — Exit to Hain Henu

Enter =election: 2

Checking 1f the Flash 1= empty. ..
..Flash i= not erased at 0xFC100000; Data i= 0
Flazh iz not eraszed at 0xFC100001; Data i= 1
Flazh iz not eraszed at 0xFC100002; Data iz 2
Flazh 1= not eraszed at 0xFCCCO000; Data i=
Flash i= not era=zed at 0xFCCCO001; Data is
Flash i= not era=zed at 0xFCCCO00Z2; Data is
Flash i= not erased at 0xFCCZCO003: Data is
Flazsh i= not erased at 0xFCCCO004: Data i=
Flazh i= not erased at 0xFCCCO00S; Data is
Flazh i= not erased at 0xFCCCO006; Data is
Flazh i= not erased at 0xFCCCO0007; Data is
Flaszh i= not erased at 0xFCCCO008; Data i=s
Flaszh i= not erased at 0xFCCCO009; Data i=s
Flazh i= not erased at 0xFCCCO00A; Data is
Flazh iz not erazed at 0xFCCCO00E; Data i=
Flazh iz not erazed at 0xFCCCO00C; Data i=
Flazh 1= not erazed at 0xFCCCO00D; Data i=
Flash i= not era=zed at 0xFCCCOOD0E; Data is
Flash i= not era=zed at 0xFCCCO00F; Data is
Flash i= not erased at 0xFCCZCO010: Data is
Flazh i= not erased at 0xFCCCO011: Data i=
Flazh i= not erased at 0xFCCCO012; Data is
Flazh i= not erased at 0xFCCCO013; Data i=s

[ERT N e

Flazh i= not erased at 0=xFDCOOO000; Data is=
Flaszh i= not erased at 0xFDCO0O00L1l; Data i=

1
(wl o5

Flazh iz not conpletely empty
31l total bytesz of Flaszh were found to not be empty
The first 25 locationzs of Flash that were not empty were printed out

UG511_04_06_121208

Figure 4-6: Check if Flash is Empty Example Output - Flash is not Empty
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Functions in the FlashRWE Software Application

Flash Write Menu

The Flash Write Menu is displayed after entering 2 at the Main Menu prompt. The Flash
Write Menu has options to write incrementing numbers to Flash, write bytes to Flash, or
exit back to the Main Menu. The Flash Write Menu is shown in Figure 4-7.

Flash Write Menu:

1 - Write Incrementing Numbers to Flash
2 — Write Byte=z to Flash

3 — Exit to the Main Menu

Enter =selection:

UG511_04_07_121208

Figure 4-7: Flash Write Menu

Write Incrementing Numbers to Flash

The Write Incrementing Numbers to Flash function can be executed by entering 1 at the
Flash Write Menu prompt. Once executed, this function writes incrementing numbers
(0x0-0xFF) to bytes in the Flash. After reaching 0xFF, the function wraps back to 0x0 and
continues writing incrementing numbers to bytes in the Flash. If there is data found in the
Flash at the bytes specified for writing, the function will prompt the user to either erase the
block(s) of Flash where the bytes reside or to cancel the write request.

The following are the parameters for which the user must supply values:

e Address offset: Offset into the Flash from which to start writing the first byte of data

e Number of bytes: Total number of bytes to write incrementing numbers

Figure 4-8 shows an example output from the function when the bytes to write are already
empty. In Figure 4-8, 64 bytes of data is being written to address 0xFC100000. Figure 4-9
shows an example output from the function when the bytes to write have previously
stored data. In Figure 4-9, 20 bytes of data were inputted to be written to address
0xFDA00000, but 6 bytes of Flash were found to have previous data. To proceed with the
write, the user must allow the entire block (0xFDA00000-0xFDA1FFFF) to be erased. The
example output was created while the software application was running on the PowerPC
440 processor hardware system. The output from the application running on the
MicroBlaze processor hardware system will be the same, except that the addressing will be
offset from 0x8C000000 instead of 0xFC000000

Flaszh Write Menu:

1 — Write Incrementing Humbers to Flash

2 — Write Byte= to Flash

3 - Exit to the Hain Menu

Enter =election: 1

Enter address offs=set (0-1FFFFFF): 100000
Enter number of bytes to write (0-2048): 64

Completed writing incrementing numnbers to Flash

UG511_04_08_121208

Figure 4-8: Write Incrementing Numbers Example Input and Output - Empty Bytes
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Flash Write Menu:

1 - Write Incrementing Numbers to Flash

2 — Write Bytes to Flash

3 — Exit to the Main HMenu

Enter ==lection: 1

Enter address off=et (0—-1FFFFFF): 1A00000

Enter number of bytes to write (0-2048): 20

In the desired write location, 6 bytes of Flash were found to already have data
1 - Era=s=e the block(=s) that contain the data and proceed with the write
? — Cancel the write request and keep the original data

Enter selection: 1

Completed writing incrementing numbers to Flash

UG511_04_09_121208

Figure 4-9: Write Incrementing Numbers Example Input and Output - Full Bytes

Write Bytes to Flash

The Write Bytes to Flash function can be executed by entering 2 at the Flash Write Menu
prompt. Once executed, this function writes bytes of data to Flash. If there is data found in
the Flash at the bytes specified for writing, the function will prompt the user to either erase
the block(s) of Flash where the bytes reside or to cancel the write request.

The following are the parameters for which the user must supply values:

e Address offset: Offset into the Flash from which to start writing the first byte of data
e Bytes of data: The actual data to write to bytes in Flash

e Number of times: The number of times to write the specified bytes of data

Figure 4-10 shows example input and output from the function when the bytes to write are
already empty. In Figure 4-10, the data string 0x21436587 is being written 3 times
starting at address 0xFDA00000. Figure 4-11 shows example input and output from the
function when the bytes to write have previously stored data. In Figure 4-11, the data
string 0xFEDCBA was input to be written 2 times to the address 0xFC100000, but 6 bytes
of Flash were found to have previous data. To proceed with the write, the user must allow
the entire block (0xFC100000-0xFC11FFFF) to be erased. The example output was
created while the software application was running on the PowerPC 440 processor
hardware system. The output from the application running on the MicroBlaze processor
hardware system will be the same except that the addressing will be offset from
0x8C000000 instead of 0xFC000000.

Flaszh Write Menu:

1 — Write Incrementing Numbers to Flash

2 — Write Byte= to Flash

3 — Exit to the Hain Menu

Enter =selection: 2

Enter address offset (0-1FFFFFF): 1A00000

Enter 0-16 bytes of data to write: 214365387

Enter number of times to write the data (0-32): 3

Completed writing bytes of data to Flash

UG511_04_10_121208

Figure 4-10: Write Bytes Example Input and Output - Empty Bytes
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Flash Write Menu:

1 - Write Incrementing Humber= to Flash

2 — Write Byte= to Flash

3 — Exit to the Main Menu

Enter selection: 2

Enter addres= off=et (0-1FFFFFF): 100000

Enter 0-16 bytes of data to write: FEDCBA

Enter number of times to write the data {(0-32):. 2

In the desired write location, 6 bytes of Flash were found to already hawe data
1 — Erase the block{=s) that contain the data and proceed with the write
2 — Cancel the write request and keep the original data

Enter =election: 1

Completed writing bytesz of data to Flash

UG511_04_11_121208

Figure 4-11: Write Bytes Example Input and Output - Full Bytes

Flash Erase Menu

The Flash Erase Menu is displayed after entering 3 at the Main Menu prompt. The Flash
Erase Menu has options to erase bytes of Flash, erase blocks of Flash, erase the entire Flash,
or exit back to the Main Menu. The Flash Erase Menu is shown in Figure 4-12.

Flash Era=s=s Henu:

1 — Era=e Byte=z of Flash

Z2 — Era=e Block= of Flash
3 — Era=e the Entire Flash
4 — Exit to Main Menu
Enter =selection:

UG511_04_12_121208

Figure 4-12: Flash Erase Menu

Erase Bytes of Flash

The Erase Bytes of Flash function can be executed by entering 1 at the Flash Erase Menu
prompt. Once executed, this function erases the block(s) of Flash in which the specified
bytes reside.

The following are the parameters for which the user must supply values:
e Address offset: Offset into the Flash to the first byte desired to be erased
e Number of bytes: Total number of bytes to erase

Caution! Because Flash memory must be erased in blocks, the number of bytes actually
erased may be larger than the inputted number of bytes to erase, depending on the address
offset and number of bytes specified.

Virtex-5 FX70T Kit Referew BDTI@“—“@@H / XILINX 61
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An example input and output from this function is shown in Figure 4-13. In the figure, it is
specified to erase 2048 bytes at address 0xFC010000. However, because of Flash memory
characteristics, the entire block in which these bytes reside, will be erased, namely the
address range 0xFC000000-0xFCO1FFFF. The example output was created while the
software application was running on the PPC440 hardware system. The output from the
application running on the MicroBlaze processor hardware system will be the same except
that the addressing will be offset from 0x8C000000 instead of from 0xFC000000.

Flaszh Era=ze Menu:

1 — Era=e Byte=z of Flash

2 — Era=e Block=s of Flash

3 — Era=ze the Entire Flash

4 — Exit to Main Menu

Enter =selection: 1

Enter address off=s=et (0-1FFFFFF): 10000

Enter number of bytes to erase (0-393216): 2048
Erazed the Flash menory contents =uccez=fully

UG511_04_13_121308

Figure 4-13: Erase Bytes of Flash Example Input and Output

Erase Blocks of Flash

The Erase Blocks of Flash function can be executed by entering 2 at the Flash Erase Menu
prompt. Once executed, this function erases the specified range of block(s) of Flash. If the
maximum number of blocks (256 blocks) is specified to be erased, this function will take
approximately 4 minutes to complete.

The following are the parameters for which the user must supply values:

e Starting block: First block in the range of blocks to be erased
e Ending block: Last block in the range of blocks to be erased

An example input and output from this function is shown in Figure 4-14. In the figure,
blocks 35-104 have been erased, which corresponds to the address range 0xFC46000000-
O0xFCD1FFFF. The example output was created while the software application was
running on the PowerPC 440 processor hardware system. The output from the application
running on the MicroBlaze processor hardware system will be the same except the
addressing will be offset from 0x8C000000 instead of 0xFC000000.

Flash Erase Menu:

1 - Era=e Byvte=s of Flash

2 — Era=ze Blocks of Flash

3 — Eraze the Entire Flash

4 — Exit to Main Menu

Enter selection: 2

Enter starting block (0-255) to srass: 35
Enter ending blocl: (35-255) to era=e: 104
Era=zing block=s 35-104 of Flash...

Erazed the Flash memory contents succeszsfully

UG511_04_14_121208

Figure 4-14: Erase Blocks of Flash Example Input and Output
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Erase the Entire Flash

The Erase the Entire Flash function can be executed by entering 3 at the Flash Erase Menu
prompt. Once executed, this function erases the entire Flash device. The function will take

approximately 4 minutes to complete.

Example output from this function is shown in Figure 4-15.

Flash Erase Henu:

1 - Era=sse Bvtesz of Flash

2 — Erase Blocks of Flash

3 — Erasse the Entire Flash
4 — Exit to Hain Menu
Enter =selection: 3

Era=zing the entire Flash. ..

Era=zed the Flazh memory contents successfully

UG511_04_15_121208

Figure 4-15: Erase the Entire Flash Example Output

Virtex-5 FX70T Kit Referew BDTI@“—“@@H / XILINX 63

UGS511 (v1.2.1) July 30, 20


http://www.xilinx.com

Chapter 4: FlashRWE Software Application

SIXILINX®

o www.BD TEC eom/ XTIANKT « reterence sysieme


http://www.xilinx.com

	Virtex-5 FXT PowerPC 440 and MicroBlaze Edition Kit Reference Systems
	Virtex-5 FXT PowerPC 440 and MicroBlaze Edition Kit Reference Systems
	Table of Contents
	About This Guide
	Guide Contents
	Hardware and Software Requirements
	References
	Additional Resources
	Conventions
	Typographical
	Online Document


	Hardware Platform
	Introduction
	PowerPC 440 Processor Reference System
	Block Diagram
	Address Map
	System Configuration

	MicroBlaze Processor Reference System
	Block Diagram
	Address Map
	System Configuration


	HelloWorld Software Application
	Introduction
	Executing the HelloWorld Software Application
	Executing the HelloWorld Application Using the Pre-Built Bitstream
	Executing the HelloWorld Software Application from XPS

	Commands in the HelloWorld Software Application
	Booting the HelloWorld Application from Serial Flash

	LynuxWorks BlueCat Linux
	Introduction
	Executing the BlueCat Linux Images
	Executing the BlueCat Linux Image with a Ramdisk File System
	Executing the BlueCat Linux Image with a JFFS2 File System

	Executing BlueCat Linux Commands
	Web Server Demonstration
	Building the BlueCat Linux Kernel Image
	Installing the BlueCat Linux Distribution
	Using the Provided Demo Directories
	Getting the MLD File Set
	Generating the BSP
	Rebuilding the Kernel Image

	Booting the BlueCat Linux Image from Parallel Flash
	Programming the Flash with the Provided Files
	Generating New Flash Files and Programming the Flash


	FlashRWE Software Application
	Introduction
	Executing the FlashRWE Software Application
	Executing the FlashRWE Application Using the Pre-Built Bitstream
	Executing the FlashRWE Software Application from XPS

	Functions in the FlashRWE Software Application
	Flash Read Menu
	Flash Write Menu
	Flash Erase Menu





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice




