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1 INTRODUCTION

The DNP/SK25 Embedded Linux Starter Kit with the DIL/NetPC DNP/9200 contains every-
thing you need to get started with your Atmel AT91RM9200 ARM9-based embedded net-
working application.

The DNP/SK25 includes a DNP/9200 module with a pre-installed U-Boot boot loader and an
embedded Linux, the Evaluation Board DNP/EVA10, a USB cable, a CD-ROM with soft-
ware and documentation and a printed user manual for the first steps with the DNP/SK?25.

The Starter Kit CD-ROM comes with a full GNU cross tool chain for C/C++ software de-
velopment. The binary files of this pre-build tool chain run on an x86 Linux-based host
(SuSE, Red Hat or other) and build executable files for the Atmel AT91RM9200
ARMB9-based microcontroller.

For using the DNP/SK25 Embedded Linux Starter Kit you need a development system. The
minimal configuration for this system is a Windows-based PC with Telnet, an 10 Mbps or
10/100 Mbps Ethernet LAN interface and an USB interface. This environment allows web
server programming (HTML pages, Java Applets) and Linux shell script programming. For
using the GNU C/C++ cross tool chain, it is necessary to run Linux on the development sys-
tem.

1.1 Safety Guidelines

Please read the following safety guidelines carefully! In case of property or personal
damage by not paying attention to this document and/or by incorrect handling, we do
not assume liability. In such cases any warranty claim expires.

ATTENTION: Observe precautions for handling — electrostatic sensitive device!

e Discharge yourself before you work with the device, e.g. by touching a heater of
metal, to avoid damages.

e Stay grounded while working with the device to avoid damage through electrostatic
discharge.

1.2 Conventions

Convention Usage |

bold Important terms
italic Filenames, user inputs
monospace Pathnames, program code, command lines

Table 1: Conventions used in this Document
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1.3 Features and Technical Data

The DIL/NetPC DNP/9200 comes with a pre-installed U-Boot boot loader and an Embedded
Linux operating system. The DNP/9200 Linux consists of two main components: 1. the
Linux kernel and 2. the root file system.

The DNP/9200 U-Boot boot loader allows the downloading* of new Linux kernel versions
and root file systems to the DNP/9200 RAM and Flash.

e DIL/NetPC DNP/9200 with Atmel AT91RM9200, 16 Mbytes Flash and 32 Mbytes
SDRAM, 3.3 VDC VCC

e U-Boot boot loader and Embedded Linux pre-installed in Flash memory

e  Evaluation Board DNP/EVA10

e USB cable

¢ (CD-ROM with user manual and hardware/programmers manuals

¢ Embedded Linux with source

®  GNU cross tool chain for C/C++ software development for Linux-based PCs

e (GNU gdb and gdbserver for Ethernet-based remote debugging

¢ Linux remote login with Telnet

e Web server setup sample

e  FTP server setup sample

e Many source code samples

*Please note: The download of a new Linux kernel needs an RS232-based serial link
and an Ethernet LAN link between the DNP/9200 and a PC. The RS232 connector is
not available on the DNP/EVA10.
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2 GETTING STARTED

2.1 Ethernet Link between DNP/EVA10 and PC

Setup the Ethernet link between the DNP/SK25 and the PC before connecting the power
supply. Use an Ethernet cross-over cable for the connection.

Ethernet cross-over cable

Figure 1: Ethernet link between DNP/SK25 and PC

Please note: The DNP/9200 comes with the default IP address 192.168.0.126. Please
make sure that the PC can work with the IP address range 192.168.0.x.

In DHCP-enabled networks the DNP/9200 is automatically assigned an IP address as
it is DHCP-enabled by default. If DHCP does not work (i.e. no DHCP server is avail-
able), the DNP/9200 takes its default IP address.
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2.2 Connecting USB Cable and Power-up the Starter Kit

Please setup the Ethernet link first (see chapter 2.1). Then connect the PC and the
DNP/SK25 with the USB cable. Use the USB device port of the DNP/SK25. This USB con-
nection provides the DNP/SK25 with power.

USB cable

Figure 2: Power supply for the Evaluation Board

Directly after connecting the PC with the DNP/SK25 via USB, the boot process of the
DNP/9200 Linux begins. If the PC is shut down, the USB-based power supply will be
switched off.

Alternatively it is possible to use a 5 VDC power supply with a 5.5 mm x 2.5 mm jack plug
to provide the DNP/SK25 with power.

CAUTION: Providing the DNP/SK25 with a voltage higher than the regular 5 VDC +10%
could resolve in damaged board components!

Do not connect both, the USB cable and the power supply, at the same time with the
DNP/SK25! This could resolve in damaged board components!

Please pay attention to the polarity of the power connector: the + pole is in the center!

Polarity: @—G—@

Figure 3: Polarity of the power connector
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2.3 Checking IP Address of PC

Directly after providing the DNP/SK25 with power, the boot process of the DNP/9200 be-
gins. The boot process takes approx. 30 seconds.

After the boot process make sure that the PC is using the right IP address for the
Ethernet-based TCP/IP communication with the DIL/NetPC. Use 192.168.0.1 or
192.168.0.254 for the PC. The IP address of the DNP/9200 is set ex factory to
192.168.0.126.

Please note: In DHCP-enabled networks the DNP/9200 is automatically assigned an
IP address as it is DHCP-enabled by default. If DHCP does not work (i.e. no DHCP
server is available), the DNP/9200 takes its default IP address.

=+ Eingabeaufforderung

Microsoft WHindows XP [Version 5.1.26001]
(C) Copyright 1985-280@1 Microsoft Corp.

C:\Dokumente und Einstellungen\kdw>ipconfig

Windows-IP-Konf iguration

Ethernetadapter LAN-Verbindung:

Verbindungsspezifisches DNS-Suffix:
IP-Adresse : 192.168.0.254
Subnetzmaske i 255.255.255.0
Standardgateway H

C:\Dokumente und Einstellungen\kdw>

Figure 4: Windows-PC IP address check with ipconfig

Talk to your network administrator if you have problems with the IP address understanding.
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2.4 Checking Ethernet-based TCP/IP Communication

Check the Ethernet-based TCP/IP communication between the DNP/9200 and the PC with a
simple ping command. The IP address of the DNP/9200 is set ex factory to 192.168.0.126.

Please note: In DHCP-enabled networks the DNP/9200 is automatically assigned an
IP address as it is DHCP-enabled by default. If DHCP does not work (i.e. no DHCP
server is available), the DNP/9200 takes its default IP address.

<+| Eingabeaufforderung

Microsoft Hindows XP [Version 5,1.2600]
(C) Copyright 1985-2001 Microsoft Corp.

C:\Dokumente und Einstellungenskdw>ping 192.168.0.126
Ping wird ausgefihrt fOr 192.168.0.126 mit 32 Bytes Daten:
Antwort von 192.168.@.126: Bytes=32 Zeit=1lms

Antwort von 192.168.9.126: Bytes=32 Zeit<{lms

Antwort von 192.168.0@.126: Bytes=32 Zeit<{lms

Antwort von 192.168.@.126: Bytes=327 Zeit<{lms

Ping-Statistik fur 192.168.0.126:

akete: Gesendet = 4, Empfangen = 4, Verloren = @ (B Verlust),
Ca. Zeitangaben in Millisek.:
Minimum = @ms, Maximum = 1lms, Mittelwert = Oms

C:“Dokumente und Einstel lungenskdw>

Figure 5: Windows-PC TCP/IP communication check with ping

First check the cable connections and then the IP addresses if the ping does not work. Then
check the TCP/IP setup of the PC.
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2.5 Using a Telnet Connection

Run a Telnet client program on the PC with the IP address of the DNP/9200. You can use a
Telnet session for remote entering Linux commands.

=~ | Eingabeaufforderung

Microsoft Hindows XP [Version 5,1.260@]
(C) Copyright 1985-2001 Microsoft Corp.
C

:\Dokumente und Einstellungenskdw>telnet 192.168.0.126

Figure 6: Run the Windows telnet client program

Wait until the DNP/9200 Linux requests a user name. Enter the user name root. This user
name needs no password. Just hit Enter if the DNP/9200 Linux requests a password.

Please note: The DNP/9200 Linux comes with BusyBox. All Linux command line com-
mands are implemented in BusyBox. BusyBox combines tiny versions of many common
UNIX utilities into a single small executable. It provides replacements for most of the utili-
ties you usually find in GNU fileutils, shellutils, etc. The utilities in BusyBox generally have
fewer options than their full-featured GNU cousins; however, the options that are included
provide the expected functionality and behave very much like their GNU counterparts.
BusyBox provides a fairly complete environment for any small or embedded system.

e| Telnet 192.168.0.126
- S5V Embedded Linux - Version @.20

emblinux login: root
Password:
[root@emblinux “rootl$ps -A
PID TT TIME CMD
1 init
keventd
ksoftirad_CPU@
kswapd
bdf lush
kupdated
mtdblockd
jffs_gcd
inetd
thE%pd
getLy
in.telnetd
sh

SAQEEEEEEREE<!
OHEENERNEE

153
154 136,82  ©@:
158 136,80 ©a:0@

100 ps
[root@emblinux srootl$ls -al /
drwxr-xr-x root root

T

root root
root root
root root
root root
root root
root root
root root
root root
root root
root root
root root
root root
root root
root root

root root
[root@emblinux “rootl$.

drwxr-xr-x
drwxr-xr-x
drwxr-xr-x

bin
dev
etc
flash

home

i
lost+found
mn
proc
root
sbin
tmp
usr
var

W
HO0N

N

L WA o T

N
O~ INNNBNNW AR WNGOY

Figure 7: Using Linux commands within a Telnet client window
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2.6 Checking Embedded Web Server

The DNP/9200 default Linux configuration comes with a pre-installed embedded web
server. The object storage space (HTML pages, CGI programs, Java Applets etc.) for this
web server is located within the DNP/9200 Flash memory.

Setup a Telnet session like shown in chapter 2.5 between PC and DNP/9200. Enter the fol-
lowing command lines within this Telnet session:

cd /flash

mkdir www

cd www

cat > test.html
<html>

<head>

<title>Hallo Welt!</title>
</head>

<body>

<hl>Hallo Welt!</hl>
</body>

</html>

CTRL-D (CTRL-D stops the Linux cat command)

These command lines create an HTML file /flash/www/test.html within the
DNP/9200 Flash memory with the German version of “Hello World” (“Hallo Welt!”).

Reboot your DNP/9200 by interrupting the USB-based power supply. This reboot defines
/flash/www/ as default directory for the web server.

o) Telnet 192.168.0.126
Linux - Version ©.20

in: root

/rootl$cd #flash
/flashl$mkdir www
/flashl$cd www
wwwl$cat > test.html

drwxr-xr-x .
drwxr=-xr-x 2:22 ..
—rw-r--r-- 1 93 Jan 1 12:33 test.html
[root@emblinux wwwlb_

Figure 8: Create an HTML file within a Telnet session

Run a web browser on the PC to open the HTML file fest.html with the browser. Use the
URL http://192.168.0.126/test.html. This URL assumes that the DNP/9200
uses the IP address 192.168.0.126. Change this IP address if necessary (see chapter 2.9).
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-2 Hallo Welt! - Microsoft Internet Explorer \Z||E|E|
Datei Bearbeiten Ansicht Favoriten Extras ? |',.
@ Zuriick ~ >, Iﬂ IEI _:] /..-\" Suchen ‘:1\? Favoriten w Medien (:‘:( 2l - _. . -

Adresse |@ http://192.168.0.126/test.html V| Wechselnzu  Links ™
Hallo Welt!

&] Fertig ® Internet

Figure 9: Check the embedded web server with Internet Explorer

Please note: /flash/www is the default directory for the DNP/9200 embedded web
server.

Restart the DNP/9200 Linux after the creation of /flash/www/test.html and be-
fore the first access with a web browser.

The DNP/9200 embedded web server looks out for /f1lash/www at boot time. If the direc-
tory /flash/www does not exist at boot time, the DNP/9200 embedded web server works
with the RAM disk-based directory /usr/local/www.
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2.7 Checking FTP Server

The DNP/9200 Linux comes with a pre-installed FTP server. This server allows the file
transfer between a PC and the DNP/9200.

Run an FTP client program on the PC. Set the session parameters for the FTP client to the IP
address 192.168.0.126, user name guest and password guest. The DNP/9200 default direc-
tory for the FTP user name guest is /home/guest. This directory is located within the
DNP/9200 RAM disk.

5 FIP. Explorer
Fie Edit View Tools Window Help

|=]o] &[] s|] Hl+|+]x]

A5 @

Name | Description | Size | Type Date Permissions | Owner | Group

192168.0.111 #  Profile Name: 192.168.0.126 Connact
192168.0.114 il | \—I

. [rszvea0 126
192.168,0.169 Hostadiess:  [1921680126  Cancel

192168.0.231
19216824 Part 21 I™ Use PASY Mode [ Use Firswall
192168.25

alstevens.com Login: [t T sronymoue
CIcA

dinetps e

ecoscentic.con Password

FTP Explorer Home

ftp.alstevens com Initial Path:

ftp.circuitoelar. com/pub/Circ

Happy Puppy Atempts: 1 Rty Delay: |10

Inted

e DownbagPate [ Bowe
NCSA

Netecape Descripior: |Gt tar Innowative Computer Applications
&K Repositary = | @
Fispa WinGiook L

Qualomm I Cache dats bstwssn ssssions

SireT el

ssveoomm 3 Add ‘ Save Shartewt Remove

For Help, press F1

Figure 10: Set the session parameters for an FTP client program

Connect the FTP client with the DNP/9200 FTP server. Please watch the DNP/9200 default
FTP directory. Transfer some files from the PC to the DNP/9200. The DNP/9200 stores
these files in the DNP/9200 default FTP directory.

*§ 192.168.0.126 - FTP Explorer

Fle Edt View Tools Window Help
&[@(o] Bl s| B+t X]eE 2 alB
All Folders Contents of */home/guest/”
=@/ Name [ Desaription | size | Type Date | Permissions [ owner [ Group
= (23 home &)0Lhtml 11KE HTMLDocu... 01.01.200414:32:00 +w-—  guest  users
= ouest EJo2.ntml 10KB HTMLDocu... 01.01.2004 14:32:00 -fw-r——  guest  users
EJ03.ntml 1KE HTMLDocu... 01.01.20041432:00 +wf-——  guest users
€Jo4.ntml 10KB HTMLDOCU.. 01012004 143200 WS-  guest  users
&Jos.ntml 1KE HTMLDocu.. 0101.20041432:00 4wf-——  guest users
€]06.html 10K8 HTMLDocu... 01.01.20041%3%00 <we--—-  guest  users
&J07.html 1KE HTMLDocu.. 0101.200414:32:00 +we-——  guest  users
&]08.himl 11KB HTMLDocu.. 01.01.200414:3%00 +w-—  guest  users
E]09.html 10KE HTMLDocu... 01.01.2004 143200 4wf--—-  guest  users
&]10.hml 11KB HTMLDocu... 01.01.200414:32:00 +w-—  guest  users
€]11html 10KB HTMLDocu... 01.01.2004 143200 4we--—-  guest  users
&) 12.html 6KB HTMLDocu... 01.01.200414:32:00 -rwr——  guest users
Elindex.html B HTMLDocu.. 0L0L2004 143200 4w+  guest  users
TYPE A »
200 Type setto A. |
IPORT 192,168,0,1,4,56
200 PORT command successful.
LIST
[150 Opening ASCIl mode data connection for ‘fbinfls'.
226 Transfer complete. E
For Help, press F1 Awaiting Command

Figure 11: Transfer some files to the DNP/9200
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Check the new files with a Telnet session. Change to the DNP/9200 default FTP directory

/home /guest within the Telnet session.

o] Telnet 192.168.0.126

- SSV Embedded Linux - Version ©.20

emblinux login: root
Password:

[root@emblinux /rootl$cd shomerguest

[root@emblinux guestl]$ls -a

guest
root
guest
guest
guest
guest
guest
guest
guest
guest
guest
guest
guest
guest
guest
[root@emblinux guestl1$

drwxr-xr-x
drwxr-xr-x

2
a
1
1
1
1
1
1
1
1
1
1
1
1
1

users
root

users
users
users
users
users
users
users
users
users
users
users
users
users

o e et e e et o S R S S o SR
=

Figure 12: The new files within /home/guest
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2.8 Checking TFTP Client

The DNP/9200 Linux offers also a pre-installed TFTP client. This program allows the
TFTP-based file transfer between a PC and the DNP/9200.

First run a TFTP server program on the PC. Linux-based PCs offer a TFTP server as part
of the standard networking feature set. For Windows-based PCs please use the free
Win32 TFTP server program from the Starter Kit CD-ROM (see directory /TFTP—
Server-Win32 at the Starter Kit CD-ROM).

% TFTPD32 by Ph. Jounin Jo&d
Base Directary |E:\_FTP\r00t Browse |
Server interfaces |192_153_U_1 j Shows Dir |

Connection received from 192.168.0.126 on port 1025
Fead request for file <DMP3200-boot.txt>. Mode octet
recy returnz 10054: <Eine vorhandene Yerbindung wurde vom Rematehost geschlossen.»
Connection received from 192.168.0.126 on port 1025
Read request for file <DNPI200-boot. tet:. Mode octet
recy returnz 10054: <Eine vorhandene Yerbindung wurde vom Rematehost geschlossen.»

Current Action |rec:v returnz 10054: <Eine vorhandene Yerbindung wurde vom Rematehost geschlossen.»

About | Settings Help

Figure 13: Running the Win32 TFTP server

Figure 13 shows the free Win32 TFTP server in action. This server allows file transfers to
and from any DNP/9200 directory.

& Telnet 192.168.0.126 -|o| x|

[root@emblinux #flashl$tftp -g -1 DNP920@-boot . txt 1972.168.0.1
[root@emblinux /flashl$ls -al

drwxr-xr-x root [ol=1-14 @ Dec

drwxr-xr-x 16 root root 12 Aug :

root root Dec 12:42 DNP9200-boot . txt
root root Jan 1978 LCD_test

root root NET SMS_messe

root [ol=1-14 Jan SMS_messe+

root root Nov : _autostart.sh
root root NEL autoinit.s

root root 1 Nowv 142 autostart.sh
root root NEL] mod_pwr
drwxr-xr-x root [ol=1-14 @ Dec

[root@emblinux /flashl$_

1
=
1
1
1
1
1
1
1
1
1

Figure 14: Download with TFTP get command

Enter the get and put commands within a Telnet session. Figure 14 shows a sample for a
TFTP get command (getting a file from the PC to the DNP/9200). Here we enter:

tftp —g I DNP9200-boot.txt 192.168.0.1

DNP9200-boot.txt is the filename which is requested from the TFTP server. 192.168.0.1
is the IP address of the TFTP server.

SSV EMBEDDED SYSTEMS
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2.9 Changing Ex Factory IP Address (ipaddree usage)

The DNP/9200 is automatically assigned an IP address on DHCP-enabled networks as it is
DHCP-enabled by default. If DHCP does not work (i.e. no DHCP server is available), the
DNP/9200 takes its default IP address.

The ex factory value for this default IP address is 192.168.0.126. The network mask for this
address is 255.255.255.0. You can change this IP address during a Telnet session with help

of the program called ipaddree.
ipaddree ]

Telnet session

Ethernet link

DIL/NetPC DNP/9200
Figure 15: Environment for ipaddree usage
Establish a Telnet session like shown in chapter 2.5. Then execute the following command:
ipaddree —w 192.168.2.126 —m 255.255.255.0
“ipaddree” is the name of a command line IP setup tool. “192.168.2.126” is the new IP ad-
dress. Use an IP address of your choice for your setup on this position. “255.255.255.0” is a

network mask. Use a valid network mask for the new IP address.

o Telnet 192.168.0.126
— 85U Embedded Linux — Uersion B.62

emblinux leogin: root

Pazsword:
[rootPemblinux /rootl%ipaddree —w 192.168.2.126 —m 255.255.255.8
[rootPemblinux /rootls

Figure 16: Telnet session with ipaddree command line

o COWINDOWS' system32.cmd.exe

C:~>ping 192.168.2.126

Ping wird ausgefithrt Fiir 192.168.2.126 mit 32 Bytes Daten:
Antwort von 192.168.2.126: Bytes=32 Zeit<ims TTL=64

Antwort von 192 _168.2.126: Bytesz=32 Zeit<imnsz TTL=64
Antwort von 192.168.2.126: Bytes=32 Zeit<ims TTL=64

Antwort von 192.168.2.126: Bytes=32 Zeit<ims TTL=64

Ping—-S8tatistik fiir 192.168.2.126:

Pakete: Gesendet = 4, Empfangen = 4, Uerloren = B (Bx Uerlust),
Ca. Zeitangabhen in Millisek.:

HMinimum = Bmsz. Maximum = Bmsz,. Mittelwert = Bms
Con

Figure 17: Check the new IP address with ping

Please note: Do not forget to change the IP address of the PC to 192.168.2.1 or simi-
lar otherwise the ping will not work.
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e  Atmel AT91RM9200 data sheet summary
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