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1 Introduction
This document describes a simple PowerPC based boot loader design implemented and
tested on the Avnet FXT evaluation board.

2 Reference Design Requirements
This reference design will require the following software and hardware setups.

21 Software

The software requirements for this reference design are:
WindowsXP
Xilinx 1SE 10.1 with Service Pack 2
Xilinx EDK 10.1 with Service Pack 2

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



3 PPC Boot Loader Design Block Diagram
This document describes a simple PowerPC based boot loader design that illustrates the

use of Xilinx Micro-Kernel (XMK) operating system. Please refer to the “Using

Xilkernel” chapter of the Platform Studio User Guide for information on the Xilinx
Micro-Kernel operating system. The following figure shows a high- level block diagram
of the PPC Boot Loader design. The design consists of:
PowerPC processor
16KB of BRAM
64MB of DDR SDRAM
16MB of Flash
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Figure 1 — Reference Design Block Diagram




4 PPC XMK Design Software

The PPC XMK software source code is located in the /xilkernel_demo folder of the
project directory. The PPC XMK software consists of the following threads:

Thread Description

shell This is the main controlling thread and presents a shell with afew smple
commands from which you can launch the other demo threads.

prodcon Producer consumer example thread(s) using message queues.

[list Linked list demo using the buffer memory allocation interfaces.

sem Semaphore example showing multiple competing threads using
semaphores to coordinate.

TicTacToe Simple tic-tac-toe game, which illustrates how to dynamically assign
stack memory to a thread when creating it.

TimerTest Simple time management demo.

prio Thread illustrating dynamically changing priorities and priority queuesin
the kernel structures.

mutex Mutex demo, illustrating pthread mutex locks.

clock Simple thread, using the second timer device and handling interrupts
from it, to keep track of wall-clock time. This illustrates user-level
interrupt handling.

standby Simple standby thread.

5 Setting Up the Board
Perform the following steps to setup the board for running the PPC XMK demo.

Sk whNE

Verify the Power switch, SW7, isin the OFF position.

Install ajumper on JP3 pins 2-3

Install a jumper on JP2 pins 2-3

Install ajumper on JP1 pins 1-2

Install a jumper on JP5 pins 2-3 (FPGA JTAG mode)

Connect the power supply to the J11 connector on the FXT evaluation board and

also plug it into the AC outlet.

o N

Connect the USB JTAG cable to J9 and the USB port of the PC.

Connect a straight through RS232 cable to the board DB-9 connector (P1) and the
serial port of the PC. Alternatively, you can use an RS232-USB adapter and
connect this adapter to the DB-9 connector and the USB port of the PC. In this
case, you must install the RS232-USB driver for the adapter.

9. Slide the power switch to the ON position

6 Implementing the Design

Select Software > Build All User Applications to compile the software.
Select Device Configuration > Update Bitstream from the XPS GUI to build
the design.



Start a Hyper Terminal session and set the serial port parameters to 19200 baud
rate, 8 bits, 1 stop bit, no parity and no flow control.

Select Device Configuration > Download Bitstream from the XPS GUI to
download the Memory Test design to the board. The memory test program will
run on the board and you should see the following on the Hyper Terminal.

& COW_Part - HyperTerminal

Fie
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Edt Yew Col Transfer Hep

= o 8 OB F

Entering main{) —-

Star’rlng HemoryTest for DDR? SODRAM_16Mw32 -
Running 32-bit test. =il
Running 16-bit test. . PASSEDY
Runnmg 8-bit tef . PRSSEDY
- Exiting maini} -

Connected 0:00:33 BNEINY 19200 241

Select Debug > Launch XM D from the XPS GUI to download the PPC XMK
software to the external DDR2 SDRAM and run the program. The XMD
command window will appear and it should look similar to the window shown in
the following figure.
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ol

After successful PPC XMK code download to the board (as shown in the XMD
command window), the PPC XMK program will run and you should see the
following on the Hyper Terminal.

& COM_T - HyparTerminnl
Ele Edi Wew Cal Trorefer Help

O@ =5 D &

shell>

|

Connect=d 0i00H0 AHETH 17200 8-h-1

Enter “help” to get alist of commands.

& COM_1 - HyperTenmimal
Be B Wew Cd Iranfer Hep

D@ & 05 &

shellzhelp

Lizt of commands .
run <program_num:: Bun a program. For e o. “run B loads the first prooeom.

time PHHMMY : Set/Display the current time.

standhby : Suspend all tasks for 10 seconds, Tdle task ewecutes.

clear : Clear the screen

li=t : List the program=z loaded for thiz example =mystem

help : This help screen

exit : Exit this shell

shells_
s puc
f~ornected D:00ST AT 1900 B-h-1




il

Enter “list” to get alist of programs.

‘e COM 1 - HyperTerminal

shellrhelp

List of commands

time + SetfDisplay the current time.

s tandby . Suspend all tasks for 10 seconds. Idle task executes.
o lear : Clear the screen

list . List the programs loaded for this exasple swstem
help : This help screen

eHdlt : Exit this shell

shall*lizt

Llst of programs loaded in this example system

MEHORY : Linked lizt edample using huffer memory allocation
SEH . Semaphores ewanple
PRODCON: Producer consumer example using message queues
; Timer example, illustrating software timers
TICTAC : TicTacToe thread with dvnamical ly assigned large stack
MUTEX : Mutes lock demo

[y F‘QDNI—"E
—
=
=}

FuR € Hﬂran nuu> Run a program. For e g, “run B loads the first program.

FRID : Priority queus demo
zshall>
Corneced 002216 arsT 19200 24-L

|x

Enter “run” followed by a number (0-6) to run a program. For example, enter

“run 4” to play the Tic-Tac-Toe game.

& COM_1 - HyperTerminal

Be Edt Gew Cal Treefer Heb
e &% 08 o

exit - Exit this shell

shell:=list

List of programs loaded in this enenple system

B: MEMORY : Linked li=zt e=xomple using buffer memory allocation
1: SEM : Semaphores ewanple

2: PRODCON: Producer consumer exawple using message gqueuss

d: TIMER : Timer example. illustrating software timers

b TICTRC @ TicTacTos thread with dynmanically assigned large stack
5: MUTEH : Mutex lock demo

6: PRID @ Priorify aueuve demo

shell*run &

-- shell going into wait-mode to join with launched program,
TICTAC: Gamsa Startin
TICTAC: Current hord

foonmacied iS4 ARSI 1900 B-h-L

TIVHEI" °
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7 Storingthe MB XMK Program in the Flash

In the previous sections, the XMD debugger was used to load the Web Server application
to the external SDRAM and run the program. Using the debugger to load the code to the
external SDRAM is adequate for development however, in normal application
environment the code is usually stored in Flash and copied to the external SDRAM on

power-up.

The following steps must be executed to store the XMK program in the Flash located on
the Avnet FXT eva uation board.

1. Exit from XMD by entering “exit” in the XMD command window.

2. Sdlect Device Configuration > Download Bitstream from the XPS GUI to
download the Memory Test design to the board.

3. Sdect Device Configuration > Program Flash Memory from the XPS GUI, the
Program Flash Memory dialog box will appear as shown in the following figure.

« Program, Flash Memory

File To Program: m

futo-convert file to bootloadable [ SREC farmnat when prograniming fazh

Frocessor Instance: | pped05_0

Flazh Memary Froperties

Instance Mame: | FL.&SH_2M31 équrmemﬁ;'l::aseaaElr' ) v
Baze Address: 0421000000 Size: 4 Mbytes Buz \width: 16 bitz
Program at Offset: IDHDDDEIEIEIDD

Scratch Memomy Properties
Instance Name: | DDR_SDRAM_1_c_mem)_baseadd: |
Baze Address: 000000000 Size: 32 Mbytes

[] Create Flash Boatloader Application
5w Application Project:

Bootoader File Format:

Mote

FPGA must be pre-programmed with a bitstream from an EDE. dezsign containing an EMC
peripheral connected to Flazh Memony

Program Flash ] [ Cancel
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4. Please set the following parameters on the Program Flash Memory dialog box:

a.  Under the File to Program, browse to the /xilkernel_demo folder and select
executable.ef file.

b. Check the Auto-convert fileto SREC box.

c. Under the Flash Memory Properties, select
FLASH 2Mx16 c¢_memO_baseaddr for the Instance Name.

d. Under the Scratch Pad Memory properties, use the drop-down box and select
DDR_SDRAM 1 ¢ memQ_baseaddr.

e. Check the box to Create Flash Bootloader.

f. The Program Flash Memory dialog box should look as shown in the
following figure.

~ Program Flash Memory

Fil To Program: der_Design/FX12_Bootinsder_Design/sikemel_demo/esecutable of| [ |
Auto-corvert file to bootloadable SHEE - ~ | farmat when pragramming flazh

Frocessar Instance: | ppcd035_0

Flazh bemory Properties

Baze Addresz: 0x21000000 Size: 4 Mbytez Buz 'width: 1E bits
Program at Offset: |0x00000000 |

Scratch Memory Properties
Instance Name: | DDR_SDRAM_1_c_memd_baseadd ¥
Basze Address: Ox00000000 Size: 32 Mbytes

Create Flash Bootloader &pplication
S Application Project: E!ﬁ_ﬂq_t_lgq!:lg_r:!i_l
Bootloader File Format: SREC

Mote

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

Program Flash ] [ Cancel
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5. Click on Program Flash, you should see the following dialog box. Click OK to
continue.

«» Flash Programmer

\ir} Successfully created boaklnader application named bootloader 0

6. The bootloader_0 software project will be added to the XPS project as shown in the
following figure.

Froject | Applications IP Catalog

.. Software Projects
[c_J4dd Software Application Project...
ﬁDefault: ppcdd5_0 bootloop
=] %Pmiecl: Testhpp Memory
[+ Processar: ppod0&_0
Ewxecutable: G:A\Datah\EDKE1_Designs'F<12_LC_Bootloader Des|
[+ Compiler Options
- Sources
Headers
ﬁl’miecl: xilkemel _demo
+- Proceszor ppod05 0
Ewxecutable: G:\DatatEDKE1_Designs'F<12_LC_Bootloader Des
Compiler Ophions
[#- Sources
Headers
= ﬁl’miecl: bootloader_0
[+ Proceszor: ppod06_0
Executable: G:\DatatEDKE1_Designs'F=<12_LC_Bootloader_Des
Compiler Ophions
Sources
Headers

I+

G

7. Upon successful completion of the Flash programming, you should see the following
in the XPS console window.

XMD% Progress: 100.00%

FProgramming completed successfully.

FProcessor started. Type "stop™ to stop processor
Flashwriter terminating...

Done !

_ Output | “Warnings Errors




Now that the XMK code has been stored in Flash, the boot |oader program can copy the
contents of the Flash to the external SDRAM and run the program on power-up. Perform

previous step.

following figure.

Project Information Area

Mark to Initialize BRAMSs.

b. Right-click on the bootloader 0 software project and check the Mark to
Initialize BRAMs. The software projects should ook as shown in the

8 Boot Loader Program
the following steps to run the XMK application using the boot loader generated in the
a. Right-click onthe TestApp_Memory software project and un-check the

IP Catalog

Applications

Project
Software Projects
[£_JAdd Software Application Project...

= ﬁ Project: TestApp_Memory

ﬁ[ﬁlefault: ppcdd5_0_bootloop
#- Proceszar: ppcd05_0 |
Executable: G:AData"EDK.31_Designz\Reference_Design_Center

- Compiler Optionz

Headers
= ﬁF‘miect: xilkernel_demo

- Sources
[+ Processor ppcd05_0
Ewxecutable: G:AData“\EDKET_Designzt\Reference_Design_Centel

[#- Compiler Dptions

[+ Sources
Headers

= @Pmiect: bootloader_0

[+ Processor ppcd05_0

Executable: G:AData EDKET_Designz'\Reference_Design_Centel

[ Compiler Optionz

[+ Headers

[+ Sources
c. Sdect Device Configuration > Download Bitstream from the XPS GUI to

boot loader program.

—~AVNET

generate a bit file and download it to the board. This bit file will include the

d. After downloading the boot loader code to the board you should see an output
on the Hyper Termina similar to the one shown in the following figure.
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& COK_1 - Hiyper Terminad
Pl Cot Wew Al Trapefer Heo
O o fF O5 F

Hilinx Bootloader:

Bootloader: Processed (@) QENRENE S-records

E3

Canneched 00051 AREIVY LE200 B-ki-

e. Once the boot loader copies the XMK program from the Flash to the external
SDRAM, the boot loader jumps to the start of the XMK program and executes
it. The XMK program will begin to run and you should see the following on
the Hyper Terminal.

& COM_1 - Hypar Terminal

B Edb Yew gl Towsfer Help

De o F 09 &

|3

shell>

orneckad 0:00:40 AREIW LE D0 S-h-L
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