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1. Overview

Thank you for your purchase of the GadgetPC Single Board Computer.
GadgetPC is a powerful computer board that is capable of running high-level operating systems

such as Linux.

This document is for advanced users who want to learn about upgrading the boot loader to run the
Linux system.
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2. Software Setup

When GadgetPC is first powered, it goes through a boot sequence and executes various
components in the following order:

ROM boot loader ( built-in ROM)
AT91BootStrap ( DataFlash )

U-boot (DataFlash )

Linux kernel ( uimage file under USB FAT root )
RAMDISK ( gpcfs.gz file under USB FAT root )

ROM boot loader is built into the AT91SAM9260 microcontroller and cannot be changed. As soon
as the board is powered the ROM boot loader starts. It downloads and runs an application
(AT91BootStrap) from external storage media (DataFlash) into internal SRAM. AT91BootStrap
has been developed by BiPOM Electronics specifically for GadgetPC.

AT91BootStrap is responsible for initializing hardware such as DataFlash, SDRAM, digital outputs,
and USARTO serial port.

AT91BootStrap downloads to SDRAM and passes control to U-Boot which is a powerful boot
loader that resides also in DataFlash. U-Boot performs many low-level tasks such as detecting
USB hardware, reading Linux image from external USB flash drive, uncompressing Linux image to
SDRAM, and passing control to Linux image in SDRAM.

U-Boot is open source system that may be upgraded from time to time by BiPOM Electronics for
additional functionality. U-Boot can be upgraded by the user as described in this document.

Linux kernel and RootFS (RAMDISK) are the two main and largest components of the operating
system. These are also the easiest to upgrade since they reside on an external USB flash drive.
Linux and RootFS (RAMDISK) upgrades are provided by BiPOM Electronics. However, users may
also build their own Linux kernel, copy to USB flash Drive and boot from their own Linux kernel.

When Linux kernel is started, it will mount RAMDISK as RootFS.
Then Linux scripts will try to mount USB flash drive automatically.
If the USB flash drive is installed to any port, it will be detected and mounted to /mnt/usb.
If the new disk drive is mounted, an external command file /mnt/usb/user.sh will be executed.
This file can provide extra initialization of the system
- add new users;
- change passwords;
- insert drivers;
- run servers;
- etc.

For users wishing to use the GadgetPC hardware (“bare metal”) outside of the Linux environment,
there is also a section that describes how to build and download your C programs to GadgetPC.
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2.1. Download and install AT91 In-system Programmer from
http://www.atmel.com/dyn/resources/prod documents/Install%20AT91-ISP%20v1.12.exe

This installation includes SAM-BA V2.8 package. After installation, SAM-BA may ask you to
reboot your computer. Please reboot if instructed to do so.

2.2. Download GadgetPC Support Package for SAM-BA 2.8
( http://www.bipom.com/files/gadgetpc/gadgetpc_samba2 8.zip ) from Software section under
http://www.bipom.com/products/us/2899678.htm| and unzip to a temporary file on your computer.

Copy all the unzipped files and folders to C:\Program Files\ATMEL Corporation\AT91-ISP
v1.12\SAM-BA v2.8\lib

v1.12\SAM-BA v2.8\lib\boards.tcl
" from the zip file.

Note: C:\Program Files\ATMEL Corporation\AT91-ISP
has to be replaced with BiPOM version of “boards.tcl

GadgetPC folder with its files has to be under C:\Program Files\ATMEL Corporation\AT91-ISP
v1.12\SAM-BA v2.8\lib

Please see the screenshot below:

& C:\Program Files\ATMEL Corporation\AT91-ISP v1.12\SAM-BA v2. Bilib CEXK
File  Edit Miew Favorites Tools  Help ﬁ"'

eBack = \‘)\) l.ﬁ /'._q Search [i__ Folders v
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3. Hardware Setup.

This chapter explains in details how to enter the b oard into SAM-BA boot mode to access

sub-systems of GadgetPC using SAM-BA utility from A TMEL ( www.atmel.com)

GadgetPC features:

Atmel AT91SAM9260 ARM9 microcontroller
32MB MT48LC16M16A2P-75:D SDRAM
8MB AT45DB642D DataFlash

4-port USB HUB (TUSB2046BIRHBR) that provides 4 USB 2.0 Full Speed (12 Mbits per
second) host ports

USB 2.0 Full Speed (12 Mbits per second) Device Port
On-board 3.3 Volt and 1.8 Volt regulators.
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More information on AT91SAM9260 and AT45DB642D-CNU can be obtained from
www.atmel.com
More information on MT48LC16M16A2P-75:D TR can be obtained from www.micron.com

More information on TUSB2046BIRHBR can be obtained from www.ti.com
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3.1.Remove X2 jumper:

T s et

Note: X2 jumper enables / disables DataFlash inter  face. When X2 is open the ROM boot
loader can’'t download and run At91BootStrap loader. ROM boot in case no valid program
is detected in external DataFlash supports USB Devi  ce Port. So it is possible to change
DataFlash content interacting with the board using SAM-BA utility.

3.2. Connect one end of the USB cable to GadgetPC Device port:
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3.3. GadgetPC provides USARTO (default console) pins on an 8-pin single-row header that

matches the corresponding 8 pins (from 1 to 8) of 12-pin header of RS232 to TTL Converter. It is

necessary to connect the headers to each other using a flat cable. Install a J9 jumper to the
RS232 to TTL Converter.

3.4. Conect one end of a serial cable to an available serial (COM) port on yor PC.
3.5. Connect the other end of the serial cable to the “RS232 to TTL” converter.

3.6. Connect the other end of the USB cable to any USB HOST port of a PC. The board will be
detected immediately:

1> Safely Remove Hardware

Select the device you want bo unplug or eject, and then click Stop. “When

Windows notifies you that it iz zafe to do 20 unplug the device from yaur
camputer.

Hardware devices:

ATMEL ATI

ezt Board
e o0Mo LN HDSUAL

atmB124.5pz ATMEL AT 97 ®mxxs Test Board at Location O

Properties ] [ Stop ]

[ Display device components

Cloge

Note: If you face any problems with this step pleas

e read “4. Known issues of USB driver”
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3.7. If the board is detected, install the X2 jumper back to the board:

Note: Be very careful installing the jumper. The bo  ard is powered. If something gets wrong,
the board can be permanently damaged.

The best thing is to use some switch instead of the jumper. So you can manipulate with X2 pins
without any problems even if the board is powered.

Note. The board provides the X3 jumper as well.
When the jumper is installed the DataFlash chip is write-protected.

O ki

'Eaﬂ T et

-
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4. Known issues of USB driver
If the board is detected you may skip this chapter.

If you face any problems with the board detection (3.6. step) please try to install the USB driver
manually.

For example, on some Windows PC’s, GadgetPC may be recognized as “GPS Camera” by
Windows. This is probably because there are some GPS Cameras that are using the same
ATMEL microcontroller as GadgetPC.

To resolve this try the following:

- select System under Windows Control Panel;

- select Device Manager under Hardware tab;

- expand the Ports devices by clicking on the + sign to the left of "Ports”. You will see a view
similar to the following:

L Device Manager E”E”E'
File  Action  Wiew Help

M & 2E &

+ 35 Computer
+ g Disk drives
+ g Display adapkers
+oh DYDCD-ROM drives
+-i=2) Floppy disk controllers
+| [ Human Interface Devices
+-6=2) IDE ATASATAPT conkrollers
+| =28 Imaging devices
+ - Kevboards
+ "J Mice and other pointing devices
+ Modems
+ %Mnnitnrs
+-HE Metwork adapters
= Ports (COM&LPT)
r;y" Communications Pork {COML)
5 ECP Printer Port (LPT1)
5 GPS Camera Detect (COM3)
+ ﬂ Processors
+- 8, sound, video and game contrallers
+ 3 Syskemn devices P

Please note that GadgetPC appears as GPS Camera under Ports (COM&LPT).
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To correct this and make the GadgetPC appear as a USB device, make the following steps:

4.1. Right click on GPS Camera Detect... and this will bring up the menu:

£ Device Manager E| |E| |z|
File  Action  ‘Wiew Help
&g =2 =R a

== MINE

+- 1 Computer

[+ ge Disk drives

| g Display adapters

[ DVD/CD-ROM drives

[l 1= Floppy disk conkrallers

+ 28 Human Inkerface Devices

[l 1= IDE ATA/ATAPT controllers

=8 Imaging devices

[#] -z Keyboards

[ J Mice and other pointing devices

- Modems

-5 Monitars

[+ - B8 Metwork adapters

£, Ports (COM &LPT)

i & Communications Part (COML)
“ 5 ECP Printer Port (LPTL)

|>

i GPS Camera Detect (0 e
+ﬂ Processors

=9, Sound, video and game cont
+ :} System devices

Update Driver, .,
Lisable i
Uninstall

&

Scan for hardware changes

I Properties

4.2. Select Properties from the menu.

GPS Camera Detect (COM3) Properties

General | Part Settings || Driver | Details:i

3 GPS Camera Detect [COM3)

Device type; Partz [COM & LPT]
M anufacturer: WindFkM

Location: Location O[JSE Device]

Device status

This device iz working properly.

If you are having problems with this device, click Troubleshoot to
start the troubleshooter.

Troubleshont. .

Device usage:

|1z this device [enabls] L |

OF. H Cancel ]
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4.3. Click on Driver tab and click the Driver Details button:

Driver File Details

(3 GPS Camera Detect [COM3)

Drivver files:

SDRIVERS'

Provider: ticrozoft Corporation
File werzion: 5.1.2600.551 2 [xpep.080413-2108]
Copyright: = Microzaft Corporation. &l nghts reserved.

Diigital Signer:  Microsoft Windows Component Publizher

usbser.sys is shown as the driver for GadgetPC. This is incorrect. We will correct this. Click OK.

4.4. Click the Update Driver button.
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4 5. Select “No, not this time”. Click Next:

Hardware Update Wizard

Welcome to the Hardware Update
Wizard

WWindows will zearch for current and updated software by
looking on your computer, on the hardware ingtallation CO, or on
the YWindows Update Web site [with pour permizssion).

Read our prevacy polics

Can Windows connect o Windows Update to search for
zoftware?

1 Yes, this time only
() ves, now and gvery time | connect a device
(%) Ma, nat this time

Click Mext to continue.

[ Heut = ][ Cancel l

4.6. Select “Install from a list or specific location (Advanced). Click Next:

Hardware Update Wizard

Thiz wizard helps you ingtall zoftware for:

GPS Camera Detect [COM 3]

{ .'\J If your hardware came with an installation CD

et

= or loppy dizsk. insert it now.

“what do pou want the wizard to do?

{3 Install the software automatically [Fecommended)

=3ilnstall fram a list or gpecihic location [Advanced)

Click Mext to continue.

< Back ” Heut = ][ Cancel
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4.7. Select “Don’t search. | will choose the driver to install’. Click Next.

Hardware Update Wizard

Please choose your search and installation options.

() Search for the best driver in these locations.

Ilze the check boxes below to limit or expand the default zearch, which includes local
paths and removable media. The best driver found will be inztalled.

(#)iDon't zearch. | will chooze the diiver to install;

Chooge thiz option to select the device driver from a lizt. wWindows does not guarantee that
the driver pou chooze will be the best match for your hardware.

< Back ” Heut = ][ Cancel

4.8. You should now see the following view:

Hardware Update Wizard

Select the device driver you want to install for this hardware.

Select the manufacturer and model of your hardware device and then click Mest. If you
% have a dizk that containg the driver you want to ingtal, click Have Disk.

S how cornpatible hardwars

b odel
atmB124. 50z ATMEL AT 31 mumsx Test Board

& Thiz driver iz not digitally signed!

Tell me why driver signing iz important

[ < Back ” Heut = ][ Cancel l

Move your mouse over “atm6124.Sys ATMEL AT91xxxxx Test Board” and click to select. Then
click Next.
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4.9. You should see the proper driver software being installed as follows:

Hardware Update Wizard

Pleasze wait while the wizard installs the software. ..

Q atmbB124.5ys ATMEL AT 91 swmme Test Board

L L

Setting a syztem restore point and backing up old filez in
case your spstem needs to be restared in the future.

4.10. When the installation is completed, you will see the following:

Hardware Update Wizard

Completing the Hardware Update
Wizard

The wizard haz finizhed inztaling the zoftware for:

% atrnB124. Sys ATMEL AT 90 swwmn Test Board

Click Finizh to cloze the wizard.

Finizh

Click Finish.
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4.11. Go back to Device Manager. You should now see that GadgetPC has moved from under
“Ports” section to under “Universal Serial Bus Controllers” section. The name may still be “GPS

Camera Detect”. This is harmless. As long as it appears under “Universal Serial Bus Controllers”,
it will work.

Driver File Details

9%‘* atmB124.Sps ATMEL AT 24x Test Board

Drivver files:

ICNWIMDOW S Spstern a2\ DirivershatmB ] 24, 2z
C:Ww INDOW S epstem32NDRIVERS kAt dey. sy

Praovider:
File verzion:
Copyright:

Digital Signer:

Note: Now the USB driver is installed properly.
Try to pass all steps of “Hardware Setup” to enter t he board into SAM-BA boot mode.
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5. Using GadgetPC without an operating system (SDRAMt  est)

If you plan to use GadgetPC with an operating syste ~ m such as Linux only, you can skip
this section.

Development software for GadgetPC includes ARM Development System and GNUARM C
compiler. To download the developed firmware to GadgetPC, SAM-BA loader from
ATMEL(www.atmel.com) is used.

Note: In order avoid any potential problems please install all software to their default
locations.

5.1. Download and install the latest release of ARM development system based on Micro-IDE
from
http://www.bipom.com/armdev.php

Micro-IDE is a Windows based Integrated Development Environment for micro-controller systems
application development. Micro-IDE integrates essential components of software development
including

Multi File Editor with C/ASM language syntax coloring

Integration with toolkits including command line compilers, assemblers and linkers
Project Manager

Tools: Terminal program, Calculator, ASCII Chart

5.2. Download and install GNUARM GCC Compiler from http://www.bipom.com/armdev.php

5.3. SDRAM Test
ARM development system provides SDRAM test. To run the test it is necessary to:

- Compile the existing example using ARM development system;
- Download the resulting GadgetPC_sdram.bin file to DataFlash;
- Connect the board output to Micro-IDE terminal.

5.3.1. To compile the existing GadgetPC_sdram example please go to
C:\bipom\devtools\GCC\AT91SAM9\Examples\SDRAM\Gadge tPC_SDRAM folder.

5.3.2. Double-click GadgetPC_sdram.prj .
5.3.3. The Micro-IDE will be launched automatically
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5.3.4. Press “Build All” icon button. It will compile the example building the GadgetPC_sdram.bin

B Micro-IDE - [GadgetPC_sdram.c] X
:| File Edit “iew Buld Project Debug Tools Window Help = |8

DS E@| - =F a@|les@En o @ @i 0 W
IE=YEieR=Rtan 2l R e ARl e O I R AR Al )
al = | GadgetF'C_sdram.c:l

= E;@ ‘GadgetPC_sdram' Pro L~ -~

EX] GadgetPC_sdram.c 3 This module is presented here onlvy to serve as a sample for
[E Gadaetrc_sdram.h 3 AT91SAM9260 program development .
E BiFPOM Electronics provides this module a=s i= and
dos= not guarantes its functionality or suitability for a particular purpose.
Pleasze =—mail any gquestion= and suggestion= to tech@bipom . com

Hodule: GadgetPC =dram.c
Revision: 1.01

De=cription: The ezample allowvs to check all 32-HBvte SDEAM on GadgetPC
Target processor: AT91SAM9260

Thi= program i= written using GHU ARM Compiler (www. gnuarm.org)

#include "Bootstrap-include~spart h"

Finclude "Bootstrap-includesmain. h”

#include "Bootstrapsinclude-debug. h"

#include "Bootstrap-include-dataflash h"

Finclude "gadgetpc_hw_init h"

e

Finclude "gadgetpc =dram. h"

e

wold TestValuse SDEAM{un=igned long wvalus.unsigned long test)

un=zigned long *ptSDEAHM:
un=igned long nd=x:

E s i el e | S b
|

4

% Compiling <:ibipom| deviools GCOWATo1 SAMMExamples| SDRAM GadgetPC_SDRAM|GadgetPC_sdram.c...
Linking GadgetPC_sdram.out ...
zenerating 'GadgetPC_sdram.bin'...

< | >

<
" Build |DebugJ Find in Files 1 I Find in Fil=s ZJ Loader I

|

Build all the: files Ln 25, Col 28 fbi-sconnec-ted | MU

Note: The compiled example can be downloaded from
www.bipom.com/support/gadgetpc/GadgetPC_SDRAM.zip

5.3.5. Run C:\Program Files\ATMEL Corporation\AT91-ISP v1.12\S AM-BA v2.8\SAM-BA.exe
Select “\usb\ARMO” and “GadgetPC” from pull-down lists and press “Connect”

g SAM-BA 2.8 C 0]

Select the connection : | \usbhaRMO |
Select your board ; | GadgetPC ﬂ

Connect ﬂ

Note: If you face problems with this step please pa  ss through all steps of “Hardware
Setup” again.
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5.3.6. Select “DataFlash AT45DB/DCB”/“Enable Dataflash on CS1” and press “Execute” button

i SAM-BA 2.8 - GadgeiPC

Filz Seript File Lirk Help
AT31540 9260 bMemorny Display
Start Address - | 1x200000 Refresh Display format
S e | w00 " asci © 8bit T 16-hit f* 32-hit
0x00200000 OxEAQOOO14 OxEAFFFFFE OxEA0OO0O0G1 OxEAFFFFFE b
0x00200010 OxEAFFFFFE OxEAFFFFFE O0=xEAFFFFFE OxE3LODOOS
0x00200020 OxESSED1ZS OxESSADO4C OxESSCDO04 OxEZ1DD0O01
0x00200030 O0x125EF004 OxESSADOSC OxEZ21DDC40 0x03 400004
0x00200040 Ox0559D000 Ox15925010 0x11CC30E82 Ox1340D001
mwnnonnnsn Mw1 58~ TION4 MNwF?EFFMOMNS NwTQa?"wF2IE MNvFEREFDIR }’_
< | ¥
{ D ataFlash ATA5DB/DCE )| sRamMz | MandFlashinot supported) | SDRAM | SRaM |
-Download / Upload File
Send File Mame : | = Send File
Receive File Mame : | = Receive File
Address ;| 0x0 Size [For Receive File] : | 0x1000 bute(2) Compare gent file with memom
-Scripts
|Enable Dataflash on C51 - Execute
-I- *{(pSORAM+D:20) = O; i
-I- 5. Write refresh rate into SDRAMC refresh timer COUNT register
-I- 6. & Mormal Mode Command is provided, 3 clocks after RD is set
-I- *pSORAM = 0;
-I- End of Init_SDRAM_45
(ATI1-ISF w1123 1 % |
\ushWAPMO| Board - GadgetPC) o
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5.3.7. Please select “Send Boot File” and press “Execute”. Then select GadgetPC_sdram.bin
and press “Open”

e

File Script File Link.

: Lockin: | (£ GadgetPC_SDRAM ¥ O 2 -
AT 5AMI260 Memory Displa | | A .

=
Stert Address :[0x200000 b ( adgetPC_schan.bin |

Size in byte(s] : | 0100

My Recent

0x00200000 Ox0 Documents &

0X00200010  OxES r[r

0xD0200020 OxE T
Desktop

0X00200030  Ox13

0x00200040  Ox0 =

NeNN2nnn&sn vl ___j i |

=
L
o
o
o
{4
3
o
=
=
|

|
D ataFlash AT450B/DCE ] SR =
— Download / Upload File — gj

Send File Name : [

Receive File Name : - i = .
| Address : [0x0 ‘g s o e V| [ Open ]I—‘

MyMetwork  Files of type: | Bin Files [*.bin) v| [ cCancel |

[ Scripts —

([Send Boot File ﬂ Execute ]

|

-I- 5. Write refresh rate into SDRAMC refresh timer COUNT register
-I- 6. A Mormal Mode Command is provided, 3 clocks after tRD is set
-I- *pSORAM = 0;

-I- End of Init_SDRAN_48

(ATO1-ISP v1.12) 3 % DATAFLASH: :SendBootFileGUI

(4T91-ISF v1.12) 3 %

iad SAM-BA 2.B - GadgetPC
File Script File Litk. Help
— ATI1SAMIZE0 Memany Display -

Start Address: [0x200000 Refresh  Display format 1l

Size in bytels] - [0x100 l'ﬁ asoii O Bbit O 16t 32-bit_.
0x00200000 O0x0000BCFF O0xEALAFFFFFE OxEAOOOO61 OxEAFFFFFE ) |
0x00200010 OxEAFFFFFE O0xEAFFFFFE O0xEAFFFFFE OxE3A0DO0OS I
0x00200020 OxESGEBED1ZE OxESSADO4C OxESSCDOO4 OxEZ1DDO0O1 B
0x00200030 O0x1Z5EF004 O0xES9ADOSC O0xEZ21DDC40 Ox0340D004
0x00200040 0x0539D000 0x159938010 0x11CC30EZ Ox1340D001

. MwN20NNSN Nv15ACTAN4  NwF?SFFAN4  AvNRA?CF?a NvFAREFI31 2 ) |

DataFlash ATASDB/DCE | SRamM2 | NandFlashinot supported) | SDR&M | SRaM |

— Download / Upload File
Send File Name : | = Send File

Feceive File Mame : [ = Receive File
Address : ﬁa—— Size [For Receive File] : W bute(s) Compare sent file with memary
— Scripts-
ESend Boot File ﬂ Execute

|

-I- *pSOR.AM = 0;
End of Init_SOR4AM_48

['wisb\ARMO)| Board : GadgetPT) +

Close the SAM-BA window.
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5.3.8. To connect the board output to Micro-IDE terminal please go to Tools->Options-Terminal of
Micro-IDE.

Please configure the COM port to 115200 baud rate, 8 data bits, parity none, 1 stop bit.

Press “Connect” icon button on Micro-IDE toolbar.

Disconnect and reconnect the USB cable to start the SDRAM test.

Note: The board will not be detected as “ATMEL AT91xxxxx Test Board “anymore due to the new
loaded SDRAM test firmware. It will always start with SDRAM test. In order to access the board
using SAM-BA it is necessary to start from “Hardware Setup”.

Note: if you see the message box like “No loader ...” pl ease uncheck all checkboxes under
“Project Settings/General” of Micro-IDE

L] 'j Mo loader has been selected for this project, Do you want ko select a loader now 7
"
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6. U-Boot loader on GadgetPC

6.1. Download and install GadgetPC Linux release from Software section under
http://www.bipom.com/products/us/2899678.html
The release provides all necessary components to configure and run Linux on GadgetPC:
- compressed Linux kernel (ulmage file);
- compressed RAMDISK image (gpcfs.gz )
- utilities;
- drivers;
- user.sh command file

6.2. In order to install U-Boot loader to GadgetPC it is necessary to download
C:\bipom\devtools\GadgetPC\loader\ GadgetPC_USB loa der.bin file to the board using SAM-
BA utility.
GadgetPC_USB_loader.bin is a complete image of loader that includes:
- At91BootStrap loader;
- U-boot loader.
6.2.1. Execute all steps of “Hardware setup” to enter the board into SAM-BA boot mode.
6.2.2. Execute 5.3.5 and 5.3.6 steps to run SAM-BA uitility to initialize DataFlash.
6.2.3. Please assign GadgetPC_USB_loader.bin to the “Send File Name Field”, then press “Send
File”.
The “Please Wait...” message box will appear.
It will download the GadgetPC_USB_loader.bin file to the board in 17 seconds.
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6.2.4. Click on “Compare sent file with memory”

6.3. Please read “Quick Start Guide " document to obtain information how to install Linux to
GadgetPC.
http://www.bipom.com/web documents/2899678.html|
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