AT91RM9200DK U-Boot Flash Programming
Solutions

Introduction

The AT91RM9200DK Development Board is provided with a default boot program in
its external Flash memory. This boot program, called U-Boot, is used by the
AT91RM9200DK to boot after reset. The U-Boot performs initialization of the
AT91RM9200DK, provides user interface via the Serial Debug Port and allows appli-
cation download through the Serial Debug Port or Ethernet.

This Application Note aims at providing solutions when the U-Boot program contained
in the external Flash of AT91RM9200DK Development Board has been deleted. Two
ways of reprogramming the Flash memory are described in this Application Note; the
method selected depends on whether the user has a Slingshot™ JTAG/ICE interface.
If this interface is not being used, then the external Flash is reprogrammed using the
internal BootROM (embedded on the AT91RM9200 version 58A07F).
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U-Boot Software

Features

Organization
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The main features of the U-Boot software embedded in the AT91RM9200DK Develop-
ment Kit are:

e Standalone primary bootstrap

e Small footprint

* 0OS-independent

* Auto-boot and interactive modes

e Command line interface

* Non-volatile environment variables

*  Flash programming capability

« DataFlash programming capability (only available in latest Open Source download)
» Download through serial interface (Kermit protocol)
¢ Download through Ethernet (tftp)

* Integrated bootp

e Scripting capability

To optimize the use of resources, U-Boot is made up of three parts:
e A primary bootstrap

« A de-compression executable

* A gzip-compressed binary executable called the U-Boot Image

The primary bootstrap is concatenated to the de-compression executable into one sin-
gle file called the boot image and must reside in the AT91RM9200DK Flash on NCSO at
address 0x1000_0000.

The primary bootstrap is a simple assembly code routine that sets up the system and
puts it into an operational state. More specifically, it starts the high-speed clocks of the
CPU and programs the on-chip memory controller to define the memory layout. When
these steps are completed, the primary bootstrap gives control to the de-compression
executable.

The de-compression executable is an optimized version of the gunzip program. It de-
compresses the gzip-compressed image of U-Boot into RAM, and jumps to it. The loca-
tion of the binary executable in RAM is defined at link time.

2 AT91RM9200DK U-Boot Application Note m——
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Figure 1. Flash Mapping
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Reprogramming the External Flash on the AT91RM9200DK Development Board

For Users of Slingshot
JTAG/ICE Interface and
MULTI®2000

Hardware and Software
Requirements

Connecting the
AT91RM9200DK to the Host
PC

Launching the MULTI2000

Configuring the Connection to
the AT91RM9200DK

The procedure for reprogramming the Flash described here is applicable to users of the
AT91RM9200DK Development Board who have the Green Hills® Slingshot JTAG/ICE

interface and MULTI2000.

6.

This is one of the most important steps in the procedure. As the Flash has been com-
pletely erased, a standard initialization that would normally configure the External Bus
Interface, the Remap and the PLLs is not performed on the AT91RM9200DK. To carry
out the initialization correctly, a Target Setup Script file (extension .dbs) must be used.
The file, named mpserv_dk9200_PLL.dbs, is provided with this Application Note. You

UBootFlashProgramming.zip file provided with this Application Note
Green Hills Slingshot JTAG/ICE interface

Green Hills MULTI2000 (V3.6.1 or higher) running on your PC

A serial cable (null modem)

HyperTerminal running on your PC application (1115200, 8, N, 1)

Connect the AT91RM9200DK to the Host PC using the serial cable through the
Serial Debug Port on the AT91RM9200DK and the serial COM port on the Host
PC. Open a HyperTerminal session with the following configuration: 115200 bit
rate, 8-bit data length, No parity bit, 1 stop bit and No flux control.

Connect the Slingshot JTAG/ICE Interface to the AT91RM9200DK through the
JTAG/ICE Interface connector and to the PC through the USB Port.

Extract the AT91RM9200 Getting Started Software Package file called
AT91RM9200-GettingStarted-GHS3_6-1_1.exe, available in the UBootFlash-
Programming.zip file provided with this Application Note.

Launch the MULTI2000 Project Manager and open the project Getting-
Started.bld. This is available in the software package, extracted to the following
directory path C:\UBootFlashProgramming\AT91RM9200-GettingStarted-
GHS3_6-1_1\AT91RM9200-GettingStarted\compil.

Select the project basic_flash.bld by double-clicking on it. Build it and check if
build was succesful.

Power-up and reset the AT91RM9200DK Development Board.

are strongly advised to use it.

To proceed:

7.

Click on the Connect button to open the Connection Chooser window:

2/ [

Els
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8. In the Connection Chooser window, select the ARM®9 Green Hills Probe™ Con-
nection (mpserv):

Connsct to & Taget

AFRM 3 Gieen Hils Frobe Connection [mpssn| [Green Hils ﬁob-e-undii'b:ﬂ 3’: oF E
idisery e -cpu ARMITDMI -Beendsan -sebap rdsery_eb55. dbe

AFH 8 Green Hils Probe Conrechion [mpse e Hills Probe and Shing

AEM 3 MulHCE Cormschon [idessry] [Mult-ICE Connechion [ndsend]

ARM 3 MulidCE Flagh [rdiserd] [MulbidCE Connacion |idise||

AEM 3 Green Hills Probe [mpsers] [Gresn Hills Probe and Singshot Connection [mpsemv|]

AEM 3 Green Hills Shrgshot Conrechon [mpseiyd [Green Hels Paoba and Skngebol Connechon [mpsary ||
AR 3 G Hils Slingihot Flash [rmpeeny] [Geen Hilk: Probe: ard Singahol Correction |mpsers]]

9. Edit the selected Connection Method:

Cormection Chooser

10. In the Slingshot Connection Editor window, select the Target Setup Script file that
initializes the AT91RM9200DK correctly. It is very important to use the file
mpserv_dk9200_PLL.dbs provided with this Application Note:

Gireen Hills Probe and Slingshot [mpsere] Conmection E dito

Hame |.-=-Rh'l 9 Grean Hils Probe Conmaction [mpsany]

Type: | Green Hills Frabe and Singshct Connection [mpssiv]

I™ Log Connection to fie: |

Connection | Advaneed | Debug |

™ Ethemet / IP Cormeclian
Target Hame or IF Address

+ USE Cormeclion

Target Setup Scipk

[mpsery et B oot lashProgramminghaT 31AMA200-GeltngStaitadHs 3

o | [ ok ]| cancel | Reven | Ay |
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Launching the Debugger

Loading the Loader
Application

Loading U-Boot
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11. Click on the Debug button to run the debugger:

co
12. In the debugger environment, click on the Step button to download the
basic_flash project:

i

A Shep (F11]

13. In the debugger environment, switch to the command pane:

I*.Ehﬁ- Fila |"‘~'“C E‘ Fui: [mer E‘ = =
Conpnected to capget CARM 9 Green Hills Frobe Conmeccion (mpasewv)® . .
Downloading program text and date. Ples== Wait,.

Dowpload complece
runbing ' C:!YUHoocF lashProgramming ATIIRESZ00-Getringdtarced-GHE3 6-1 1% ATRIRNSZDD-geccingScarced) comp
HULTI= |

STOFFED

The next step is to download the loader.bin application. This application is used to
download a binary file from a HyperTerminal session through the Serial Debug Port
using the Xmodem protocol. The loader.bin file to download is available in the the soft-
ware package extracted at the beginning of the procedure and available in the directory

C:\UBootFlashProgramming\AT91RM9200-GettingStarted-GHS3_6-1_1\AT91RM9200-

GettingStarted\Flash. See “Launching the MULTI2000” on page 4.

14. Download the loader.bin application in the internal RAM at address 0x200000 by
writing the following command in the command pane window (prompt MULTI>):
MULTI > nem oad raw C:\ UBoot Fl ashPr ogr ammi ng\ AT91RMB200-
GettingStarted-GHS3_6-1_1\ AT91RWMP200- Getti ngSt art ed\ Fl ash\ | oader. bi n
0x200000

15. Set the Program Counter (pc) at the beginning of the downloaded loader.bin
application and run from here:

MULTI > target reg pc 0x200000
MULTI > target run

The loader application is now running on the AT91RM9200DK and is ready to download
a binary application file through the Serial Debug Port using the Xmodem protocol on a
HyperTerminal session.

16. Download the u_boot.bin binary file using the Xmodem protocol. This file is
available in the UBootFlashProgramming.zip file provided with this Application
Note under the directory path C:\UBootFlashProgramming\binary.

6 AT91RM9200DK U-Boot Application Note m——

6041A-ATARM-01/04



meessssss—————— A T91RM9200DK U-Boot Application Note

Downloading U-Boot Binary
Files

6041A-ATARM-01/04

In the HyperTerminal session, send the file u_boot.bin using the Xmodem protocol.
At the end of the Xmodem transfer, a new prompt is displayed in the HyperTerminal
window:

Uboot >

The U-Boot is now running on the AT91RM9200DK.

This Boot program can now be used to download files to the SDRAM through the

Serial Debug Port using the Kermit protocol with a HyperTerminal session. It is then
copied to the Flash.

The last step is to download the primary bootstrap, boot.bin, and the gzip-compressed
U-Boot image, u-boot.gz. These two files are available in the UBootFlashProgram-
ming.zip file provided with this Application Note in the directory
C:\UBootFlashProgramming\binary.

17.

18.

The first file to load is the boot image “boot.bin”.

Uboot > | oadb 20000000
## Ready for binary (Kermt) downl oad ...
## Start Addr =0x20000000

The boot image is now loaded in SDRAM. The following command copies the
SDRAM (0x20000000) to Flash(0x10000000):

Uboot > protect off 10000000 10005f f f
Unprotect 3 sectors

Uboot > erase 10000000 10005f f f

Erase Flash from 0x10000000 to Ox10005fff...

Erasing sector 0 ... ok.
Erasi ng sector 1 ... ok.
Erasi ng sector 2 ... ok.
done.

Erased 3 sectors.

Uboot > cp. b 20000000 10000000 5FFF
Copy to flash...done.

Uboot > protect on 10000000 10005FFF
Protected 3 sectors

Uboot >

Once the primary bootstrap has been loaded, the U-Boot gzipped image can be
copied into Flash. The file to load is the uboot gzipped image “u-boot.gz”:

Uboot > | oadb 20000000

## Ready for binary (Kermt) downl oad ...

## Start Addr =0x20000000

Uboot > protect off 10010000 1001ffff
Unprotect 1 sectors

Uboot > erase 10010000 1001ffff

Erase Flash from 0x10010000 to Ox1001ffff...

ATMEL 7
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Erasi ng sector 8 ... ok.

done.

Erased 1 sectors.

Uboot > cp. b 20000000 10010000 FFFF
Copy to flash...done.

Uboot > protect on 10010000 1001FFFF
Protected 1 sectors

Uboot >

19. The U-Boot has been upgraded. Reboot your board.

boot 1.0 {Aug 8 Z003 12:29:00%

Uncompreasing image. . .

U-Boot 0.3.2 (Jun Z4 Z003 - 17:04:08)

U-EBoot code: 21F00000 -»> Z1F14160 Bas: -» Z1F1FAEC
DRAM Confrguration:

Bank #0: Z0000000 3E MB

Atmel: ATIZEVIGI4A (1eMbit)

Fla=zh: Z ME

DataFlash:AT4SDEGAE

Hb pages: B19Z

Page Size: 1056

S1ze= BE5075Z2 bytes

Logical address: 0xc0000000

##+ Warning - bad CRC, using default envirorment
Uboot>
00:28:13 cormecté Dhétect st 115200 BH-1 M Blum
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Using the Internal
BootROM

Hardware and Software
Requirements

Connecting the
AT91RM9200DK to the Host
PC

Loading the Loader
Application

Loading U-Boot
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The procedure for reprogramming the Flash described here is applicable to users of the
AT91RM9200DK Development Board who do not have a Green Hills Slingshot
JTAGI/ICE Interface. The solution presented here uses the Internal BootROM of the
AT91RM9200.

After reset, the AT91RM9200DK boots from the external Flash memory by default (BMS
high during reset). To boot using the embedded Boot ROM program (on-chip boot mode
with BMS low during reset), it is mandatory to remove the R159 resistor from the
AT91RM9200DK development board temporarily.

5.

UBootFlashProgramming.zip file available with this Application Note
A serial cable (Null modem)
HyperTerminal running on your PC application (1115200,8,N,1)

Connect the AT91RM9200DK to the Host PC using the serial cable through the
Serial Debug Port on the AT91RM9200DK and the serial COM port on the Host
PC. Open a HyperTerminal session with the following configuration, 115200 bit
rate, 8-bit data length, No parity bit, 1 stop bit and No flux control.

Download the loader.bin application. This application is used to download a
binary file from a HyperTerminal session through the Serial Debug Port using the
Xmodem protocol.

Extract the AT91RM9200 Getting Started Software Package file called
AT91RM9200-GettingStarted-GHS3_6-1_1.exe, available on the UBootFlash-
Programming.zip file provided with this Application Note. The loader.bin file to
download is available in the software package extracted to the following directory
path C:\UBootFlashProgramming\AT91RM9200-GettingStarted-GHS3_6-
1 1\AT91RM9200-GettingStarted\Flash.

Power-up and reset the AT91RM9200DK Development Board.

The Internal Boot Program runs and waits for downloading an application code into
the internal SRAM via Xmodem protocol through the Serial Debug Port (DBGU). It
then branches to the application entry point at the first address of the SRAM.

On the HyperTerminal session, send the file loader.bin using Xmodem protocol.

The loader application is now running on the AT91RM9200DK and is ready to download
a binary application file through the Serial Debug Port using the Xmodem protocol on a
HyperTerminal session.

6.

Download the u_boot.bin binary file using the Xmodem protocol. This file is
available available in the UBootFlashProgramming.zip file provided with this
Application Note under the following directory path
C:\UBootFlashProgramming\binary.

In the HyperTerminal session, send the file u_boot.bin using Xmodem protocol. At
the end of the Xmodem transfer, a new prompt is displayed in the HyperTerminal
window:

Uboot >

The UBoot is now running on the AT91RM9200DK.

This Boot program can be used to download files to the SDRAM through the Serial
Debug Port using the Kermit protocol with a HyperTerminal session. It is then copied
to the Flash.

ATMEL ;
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Downloading U-Boot Binary The last step is to download the primary bootstrap, boot.bin, and the gzip-compressed

Files U-Boot image, u-boot.gz. These two files are also available in the UBootFlashProgram-
ming.zip file provided with this Application Note in the directory
C:\UBootFlashProgramming\binary.

7. The first file to load is the boot image “boot.bin”.

Uboot > | oadb 20000000
## Ready for binary (Kermt) downl oad ...
## Start Addr =0x20000000

The boot image is now loaded in SDRAM. The following command copies the
SDRAM (0x20000000) to Flash(0x10000000).

Uboot > protect off 10000000 10005fff
Unprotect 3 sectors

Uboot > erase 10000000 10005ff f

Erase Flash from 0x10000000 to Ox10005fff...

Erasing sector 0 ... ok.
Erasing sector 1 ... ok.
Erasi ng sector 2 ... ok.
done.

Erased 3 sectors.

Uboot > cp. b 20000000 10000000 5FFF
Copy to flash...done

Uboot > protect on 10000000 10005FFF
Protected 3 sectors

Uboot >

8. Once the primary bootstrap has been loaded, the U-Boot gzipped image can be
copied into Flash. The file to load is the uboot gzipped image “u-boot.gz”:

Uboot > | oadb 20000000

## Ready for binary (Kermt) downl oad ...
## Start Addr =0x20000000

Uboot > protect off 10010000 1001ffff
Unprotect 1 sectors

Uboot > erase 10010000 1001ffff

Erase Flash from 0x10010000 to Ox1001ffff...
Erasi ng sector 8 ... ok.

done.

Erased 1 sectors.

Uboot > cp. b 20000000 10010000 FFFF

Copy to flash...done

Uboot > protect on 10010000 1001FFFF
Protected 1 sectors

Uboot >

The U-Boot has been upgraded.

10 AT91RM9200DK U-Boot Application Note m—
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9. Set the R159 resistor on the AT91RM9200DK to boot from the external Flash
memory. Reboot your board.

boot 1.0 {Aug 8 Z003 1Z2:29:00)

Uncompreasing image, . .

U-Boot 0.3.2 (Jun Z4 Z003 - 17:04:08)

U-Boot code: Z1F00000 -»> Z21F141&0 Bag: -» Z1F1FAEC
DRAM Configuratlon:

Bank #0: Z0000000 32 ME

Atmel: ATIPEVIGELAA (16Mbit)

Flash: 2 HMB

DataFlash:AT45DBE4Z

Nb pageE=: B192

Page Size: 1056

Size= BE5075Z bytes

Logical address: Oxc0000000

*** Warning - bad CRC, using default environment
Uboot>
DI 28:13 connecté Détect auto 115200 E-H-1 M Mum
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