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phyCORE-i.MX27 Introduction

Chapter 1 Introduction L ;
TIME
In this Quick Start you can find general information the PHYTEC
phyCORE-i.MX27, and an overview of the Eclipsewsof® development
tool and the GCC C/C++ cross development tool chalou will also find

instructions on how to run example programs on phgCORE-i.MX27,
mounted on the PHYTEC Development Board, in cotipmavith the

Eclipse development tool.

Please refer to the phyCORE-i.MX27 Hardware Mant@ specific
information on board-level features, such @asmper configuration
memory mappingandpin layout

1.1 Rapid Development Kit Documentation

This “Rapid Development Kit” (RDK) includes the lmlving electronic
documentation on the enclosed “PHYTEC Linux-i.MXRi&c:”

- The PHYTEC phyCORE-i.MX27 Hardware Manual.
- 1.MX27 ControllerUser's Manuals and Data Sheets

- This Quick Start Instructions with general “Rapiév@lopment Kit”
description, software installation advice, and amaneple program
enabling quick out-of-the-box start-up of the phyRE3I.MX27 in
conjunction with the Eclipse and GCC C/C++ softwdexelopment
tool chain.

1.2 Professional Support Packages Available

This kit comes with free installation support. kb have any questions
concerning installation and setup, you are welctoneontact our support
department.
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For more in-depth questions, we offer a variety cofstom-tailored
packages with different support options (e-mailpomqdy direct contact to
the developer) and different reaction times.

Please contact our sales team to discuss the apisopupport option if
professional support beyond installation and setumportant to you.

1.3 Overview of this Quick Start Manual

This Quick Start manual gives you a general “Rdpalelopment Kit”

description, as well as software installation adviand an example
program  enabling  quick  out-of-the-box  start-up  of het
phyCORE-i.MX27 in conjunction with the Eclipse 1Ddhd GCC C/C++
software tools. It is structured as follows:

- The“Getting Started” chapter describes the configuration of the host
platform and how to setup all the tools used is thanual.

- The “Getting More Involved” chapter provides step-by-step instruc-
tions on how to configure and build a new kernaddify an example
application, create and build new projects, andyqmmgrams to the
phyCORE-i.MX27 using Eclipse.

- The“Debugging” chapter provides information on how to debug an
application with the Eclipse debugging interface.

In addition to the dedicated data for this Rapidv&epment Kit, the
PHYTEC Linux-i.MX27-Disc contains supplemental infmation on
embedded microcontroller design and developmegéireral.

2 © 2009 PHYTEC Messtechnik GmbH  L-705e_2
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1.4 Conventions Used in this Quick Start Manual

The following is a list of the typographical conti@ns used in this Quick
Start manual:

Italic Used for file and directory names, program and canmun
names, command-line options, menu items, URLs, @her
terms that correspond the terms on your desktop.

Bold Used in examples to show commands or other textstiauld
be typed literally by the user.

Pay attention to notes set apart from the text wighfollowing icons:

% At this part you might leave the path of this Quitart.

This is a warning. It helps you to avoid annoyimglgems.

Provides useful supplementary information aboutdipec.

At the beginning of each chapter you can find infation of
the time needed to pass that chapter.

You have successfully passed an important pathisfQuick
Start manual.

SUICCESS

@ Provides information to solve common problems.
RESOLVE

© 2009 PHYTEC Messtechnik GmbH  L-705e_2 3
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1.5 System Requirements

Use of this “Rapid Development Kit” requires:
- The PHYTEC phyCORE-i.MX27.

- The PHYTEC Development Board with the included DB&rial
cable, Ethernet cross-over cable and AC adapteplgag 5 VDC
(min. 2 A).

- PHYTEC Linux distribution based on OSELAS from Petngnix.
- An IBM-compatible host PC (586 or higher CPU).

- openSUSE 11.0 (x86) and the KDE desktop.

- Recommended free disk space: at least 2 GB.

For more information and updates, please refanéddllowing sources:

N

http://www.phytec.de

support@phytec.de

1.6 Software Development Tool Chains

Eclipse

The Eclipse platform provides support for C/C++ elepment. Because
the Eclipse platform is only a framework for deyedo tools, it doesn't
support C/C++ directly; instead it uses externalgghs. This Quick Start
shows you how to make use of tRdT, a set of plug-ins for C/C++
development in conjunction with the GCC C/C++ toladin.

The CDT is an open source project (licensed unkderGommon Public
License) implemented purely in Java as a set aj-pia for the Eclipse
SDK platform. These plug-ins add a C/C++ perspectiv the Eclipse

4 © 2009 PHYTEC Messtechnik GmbH  L-705e_2
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Workbench that can now support C/C++ developmetih &i number of
views and wizards, along with advanced editing @glougging support.

Due to its complexity, the CDT is broken down iseveral components,
which take the form of separate plug-ins. Each comept operates as an
autonomous project, with its own set of committdrsg categories, and
mailing lists. However, all plug-ins are requireor fthe CDT to work
properly. Here is a list of the plug-ins/components

Primary CDT plug-in is the “framework” for the CDT plug-ins.
- CDT Feature Eclipseis the CDT Feature Component.
- CDT Core provides Core Model, CDOM, and Core Components.
- CDT Ul is the Core Ul, views, editors, and wizards.

- CDT Launch provides the launch mechanism for external tooths
as the compiler and debugger.

- CDT Debug Coreprovides debugging functions.

- CDT Debug Ul provides the user interface for the CDT debugging
editors, views, and wizards.

- CDT Debug MI is the application connector for MI-compatible
debuggers.

The GNU Cross Development Tool Chain

Cross development in general refers to the oveddtivare development
process that produces a single application or gEimsystem running on
a platform that is different from the developmematiorm. This is an
important concept when the target system doesne ke native set of
compilation tools, or when the host system is fasted has greater
resources.

The platform where the actual development takesepia called thdiost
platform. The platform where the final application is testwad run is

© 2009 PHYTEC Messtechnik GmbH  L-705e_2 5
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called thetarget platform.In this Quick Start we are using an x86-based
Linux as the host platform. As the target platfos® are using the ARM
architecture with an i.MX27 CPU.

Building a program for a CPU architecture differénaim the one used on
the machine where the compilation is done is actishigd using a cross
compiler tool chain and cross-compiled librarigstHis Quick Start we are
using the GNU C/C++ cross development tool chain.

6 © 2009 PHYTEC Messtechnik GmbH  L-705e_2
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Chapter 2 Getting Started

In this chapter you will establish the basis to p#ise steps in this Quick
Start. First you will learn how to configure the digplatform. You will
install additional software packages and setup rteévork configuration
for connecting your host to the target. After castmgy the host to the
target, you will copy an application to the targAt.the end of this chapter
you will be able to start a first demo application the target.

2.1 Requirements of the Host Platform

To pass the following steps in this Quick Starty yeill need a host PC
with an installation of openSUSE 11.0 (x86) andKIi¥ desktop.

When you are installing openSUSE 11.0, you cancs&BE asDesktop
selection The default packages to use openSUSE 11.0 with lyost PC
will be selected automatically. This default samctwill suffice to pass
the steps in these Quick Start Instructions. Tisallation of additional
packages and configurations will be described erfélowing pages.

In the following configuration steps we assume tthet host PC is not
connected to any other network. The target andmitigdbe connected with
a cross-over cable via a peer-to-peer connectfoyour host is part of a
company’s network, we recommend disconnecting ymst from such a
network.

In these Quick Start Instructions you will havestwutdown the firewall
and configure the network card of your host PCydtur host PC is
connected to another network, changing the IP addran cause conflicts
with existing hosts.

© 2009 PHYTEC Messtechnik GmbH  L-705e_2 7
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2.2 Configuring the Host Platform

In this passage you will learn how to configure tlost platform. You will
execute the following steps:

Install additional software packages. These package necessary to
accomplish the steps in the Quick Start Instrustion

Set up the network configuration to use the hostE your target.

Disable the firewall. If the firewall is enabledyy will have problems
with connecting to the target.

Set up a TFTP server. You can use a TFTP servadoumload files
(e.g. kernel and root file system images) to tmgeatafrom within the
target’s boot loader.

Installing Software Packages

To accomplish the steps in the Quick Start Instomst, you will have to
install additional packages.

ﬂ If you don't install all of these packages, theupetnay fail or

_ some configuration steps won’t work correctly.
CAUTION

8 © 2009 PHYTEC Messtechnik GmbH  L-705e_2
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Search | I~ (_,&
&
Applications ’z

Administrator Settings

asT

< | System Information
!' sysinfol

Systern Folders

Horne Falder
fhomesdeveloper

My Docurnerts
fhomesdeveloperf Documents

Network Folders
rematef

EeS

Media

5.0G Media (1.9 GB available)
!

3

Floppy Drive |‘
fdewitdl =
| -

; et == =

W || = = | %]

% 4 T R
Favorites History LComputer Applications Leawve

User developer on linux-36py openSUSE

Open theK menufrom the lower-left corner of the desktop andklic
on the talComputer.

Open theAdministrator Settings / YaST

Run as root - KDE su_ &

Please enter the Administrator {roof) password to
continue.

Caommand:  /shindast2

Password: | |

[ lgnare HV’ QR Hx Cancel l

Enter your root password and cliCK.
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¥YaST Control Center @ linu

Eile Edit Help

H“-- Software ;
== B Online Update

Software Management

[wal Hardware
e ’ 5 - ;
= Sistam U Installation Source @ Installation into Directory
5 s
F" Network Devices @ Media Check l"‘“; ~ Patch CD Update
69 Network Services - -
= !.‘.';’:. System Update @ Virtual Machine
Installation (XEN}

= :
\,J Security and Users

* Miscellaneous

- OpenSoftware Managememt Software

‘ B YasT2@ws-pt -

File Package Extras Help

Filter: |Search ‘vi | Package Summary

[® libxml2-devel Include Files and Libraries mandatary for Develcpment.

Search:
[libxmiz-devel -]
—Searchin

[¥| Name

[% Summary

|| Description

[ | Provides
[| Reguires [ | [4]»]

Search Mode Description I Technical Data | Dependencies | Versions }

[CDntBinS |'] libxml2-devel - Include Files and Libraries mandatory for
Development.

[] Case Sensitive

This package contains all necessary include files and libraries needed
Name | Disk Usage | ‘ Used | Free |Tota| | to develop applications that require these.

i I ]16% 159GB 7.92GB 9.51GB

‘ Check Dependencies i[l Autocheck | Cancel || Accept

Select the filteSearch
Typelibxml2-devel and click theSearchbutton.
Checklibxml2-devel.
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i B YasT2@ ws-ptx

Eile Package Extras

Help

Filter: |Search

|| Description

|| Provides

| Reguires

Search:
[pythun-devel "|
~Search in

(%] Name

(% Summary

| Package Summary

@ python-devel Include Files and Libraries Mandatory for Building Python

(4] |

)

Search Mode:

Description IIechmca\ Data |Dependencwe5 ‘!erswons I

[Cuntams

-]

|| Case Sensitive

‘Name | Disk Usage ‘

‘Used |Free |Tcta\

!

B 116% 160GB 7.90 GB 951 GB

E1|

[ENEY

Python Modules

programs.

python-devel - Include Files and Libraries Mandatory for Building

The Python programming language's interpreter can be extended
with dynamically loaded extensions and can be embedded in other

ﬂ

-

‘ Check Dependencies i|:| Autocheck

| Cancel H Accept ‘

- Typepython-develand click theSearchbutton.

- Checkpython-devel.

Eile

Package Exras

Help

Filter: | Search

[ Description

"] RPM "Provides”
[] RPM "Reqguires"

Search:

[trtp -]
Searchin
[% Name
[% Summary

Search Mode:

| contains

[] Case Sensitive

Mame | DiskUsage |

| Used | Free | Total |

! [ 61% 34 GB 21 GB 55GE

| Package Ssummary

|size | Aval ver. ||

Trivial File Transfer Protocol (TFTF)

B16K 043-10

(]

| D)

Description Technical Data Dependencies | Versions | File Lij 4 [»

yast2-iftp-server - ¥YaST2 - TFTP Server Configuration

The ¥asST2 component for configuring a TFTP server. TFTP stands for Trivial
File Transfer Protocal, Itis used for booting over the netwark.

[ Check ||:|Agtocneck

Cancel || Accept

Typetftp and click theSearchbutton.

Check the packagelip andyast2-tftp-server.
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File

Package Exras Help

Filter: | Search

hd

|Package | summary

Search:
| t3-devel

-]

| Search |

~Searchin
[%| Name

3] Summary

[ Description

| RPM "Provides"
| RPM "Reguires"”

[ et3-devel-doc
O qt3-devel-tools

[] dbus-1-qt3-devel Developer package for QT3/KDE bindings for D-Bus
| [ qi3-devel

Q13 Development Kit

Search Mode:

1

Include Files and Libraries mandatory for Development,

User Interface Builder and other tools (designer, assistant, ling

[Cuntains

[ ] Case Sensitive

Description Technical Data Dependencies | Versions File List | 1 ]b

the "Qt Cro

qt3-devel - Include Files and Libraries mandatory for Development

‘fou need this package if you wantto compile programs with Qt3. It contains
platform Development Kit 2", Under iusilibigt3 vou will find

|Name |DiskUsage ‘ |Used |Free |Tnta\ ‘
[ 161% 24 GE 21GB 55GB

include files, documentation, precompiled examples, and a tutorial for getting
started with Gt.

(]
You need a license for using Qt with a non-GPL application. Alicense can be r7|

| Check |!:|Agtncheck

| cancel [ Accept |

- Typeqt3-develand click theSearchbutton.

- Checkqt3-devel.

File Package Extras Help

Filter: | Patterns

| | Pattem

=
[] en Virtual Machine Host Server
Proprietary Software

Java Erwironment

& Misc. Proprietary Packages

-  Development

7 Basis Davelopment

[] GNOME Development

[] KDE Development

[] RPM Build Environment

[] Integrated Development Environments
(g e Doiogrmen
[] Linux Kemnel Development
[] Perl Development

boostdevel Development package for Boost C++
ddd
glibc-info
Itrace

Inta Files for the GNU C Library

Memory Management Debugger

4 \

Debugger with Graphical User Interface

Trace the Library and System Calls a Program Makes
simplified Wrapper and Interface Generatar
Tools Needed to Create Documentation from Texinfo Sources

8 )

[] t4 Development
[] Python Development
[] ¥aST Development
[] Web Development
I TeliTk Development

g

|Name |DiskUsage ‘ |USed |Free |Tota\ ‘
/ [ 1571% 34GB 21GB 55 GB

Description Technical Data

Dependencies | Versions | File Li 4 |b

boost - Boost C++ Libraries

Boost provides free peer-reviewed portable C++ source libraries. The
emphasis is on libraries that work well with the C++ Standard Library.
One goal is to establish "existing practice" and provide reference
implementations so that the Boost libraries are suitable for eventual
standardization. Some of the libraries have already been proposed for

i

&

Check ‘ [ Autocheck

Cancel H Accepl |

- Select the filtePatterns

- Select Basis Development C/C++ Development, and Tcl/Tk

Development

12
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- Click Accept

B Changed Packages ;

. Automatic Changes
-
\lf) In addition to your manual selections, the following packages have been changed to
resolve dependencies
‘ | Package | Summary | Size ‘ Artl
por atk-devel Include Files and Libraries mandatory for Development. 1349 kB 1
pot cairo-devel Development environment for cairo 5138kB 1
M/ fontconfig-devel Include Files and Libraries mandatory for Development. 8188 kB 2
yod freeglut-devel Development Package for freeglut (GLUT Library) 4231kB 2
yof| freetype2-devel Include Files and Libraries mandatory for Development. 18MB 2
yori glib2-devel Include Files and Libraries mandatory for Development. 15MB 2
M/ glitz-devel glitz - OpenGL image compositing library 2114 kB 0.
yod gtk2-devel Include Files and Libraries mandatory for Development. 1.7 MB 2.
pof| libart_Igpl-devel Include Files and Libraries mandatory for Development. 1863 kB 2
yodi libgej-devel Include Files and Libraries mandatory for Development. 27.7 MB 4
W/ liblems-devel Include Files and Libraries Mandatory for Development 4746 kB 1.
yor libmng-devel Include Files and Libraries mandatory for Development. 1.2MB 1.
pod| libpixman Pixel manipulation library 1522kB 0.
podi libpixman-devel Development environment for libpixman 1265kB 0.
Mo/ pango-devel Include Files and Libraries mandatory for Development. 260.1 kB 1 Ivl
Eq] | EES
‘ Continue ‘ Cancel |
—— %)

Some additional packages will be selected autoaiatito resolve
any dependencies.

If problems occur while resolving dependencies, nge
commend going back to a default configuration.

CAUTION

- Click Continueto install the packages.

& YasT2 <2> = B8 [%

SuSEcenfig must write the [ Writing the system configuration
configuration of your SUSE LINUX
system. Depending on the CPU =
and the amount of memory, this Running SuSEconfig.permissions [=]

process can take some time

Running SuSEconfig.postfix
Running SuSEconfig.scpm

Install more packages? o)

| Install More j | Finish |

Finishing SuSEconfig

Done

(4]

Progress

AR IR R AR

Click Finish.
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Set Up Network Card Configuration

In the following steps you will have to configuriet IP
address of your host. We recommend disconnecting lyost

CAUTION from any other network. If you change the host'sdRances
are that problems may occur with other hosts im#tevork.

Open theyaST Control Centdf it is not already opened.

4, YaST Control Center @ linux-j10v }___ = Flad
Eile Edit Help

i Software =
B @ DsL ISDN

S Haraware

e
System - )

. Metwork Devices

Q Metwork Senvices

‘ﬁ?’ Novell AppArmor
s

\'r Security and Users
g
- Virtualization

gL

P
“. Miscellaneous
o

| Search... i

ChooseNetwork Settings Network Devices
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¥ YasT2@ws-ptx =

Network Card Overview
Obtain an overview of installed

network cards. Additionally, edit
their configuration.

Adding a Network Card:
Press Add to configure a new
network card manually.

Editing or Deleting:
Choose a network card to

@ Network Card Configuration Overview

change or remove. Then press
Edit or Delete as desired

I Name | IP Address |

AMD PCnet - Fast 79C971 DHCP

AMD PCnet - Fast 79C971

* Device Name: eth-id-00:0c:29:1f:35:52
* |P address assigned using DHCP
+ Started automatically at boot

| Add || Edit ‘| Delete |

| Abort |

Select the right network card (if more than onewoek card is
installed on your host).

Click Edit to enter théNetwork Card Setup.

ChooseéStatic address setup

Enter IP addres$92.168.3.1@&nd subnet masks5.255.255.0

Disabling the Firewall

To ensure that there are no problems with connestto the target, the
host’s firewall should be disabled.

Select theGeneraltab in the upper-left corner.

© 2009 PHYTEC Messtechnik GmbH  L-705e_2 15
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Use the drop-down box in th@rewall Zonesettings to set the current
interface tdnternal Zone (Unprotected).

Then pressNext, and in the following window clickFinish to
complete the settings.

The firewall is now disabled for this network card.

Set Up TFTP Server

Later in this Quick Start you will learn how to v&ia new kernel image
into the flash memory of the target. To download Kernel image from
the target, you need have to have a TFTP servairrgnin this passage
we show you how to configure a TFTP server.

Open theyaST Control Centdf it is not already opened.

16 © 2009 PHYTEC Messtechnik GmbH  L-705e 2
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. YaST Control Center @ linux-j10v __4

Eile Edit Help

E LUAC DIVWSE] B LLuAAC el
.! Software l! g B
ﬁ Hardware : ] Mail Transfer Agent E NFS Client
System @ NIS Client NTP Configuration
!E;i Metwork Devices - /
,@, Metwork Services (xinetd) @ Proxy

- Metwork Sevices

"E}‘ Naovell AppArmor L.:::"F‘ Femote Administration (VNC) @ Samba Server
(& ; ) .
Tr, Security and Users TETP Server Windows Domain
_|.‘ Membership
_ Wirtualization s

(. iSCSlInitiator

|

JIP
?‘i Miscellaneous

[ Search... '

ChooselTFTP Servein Network Services

If the TFTP Servericon does not exist, restart the YaST

Control Center.
CAUTION

[+]

Configuring a TFTP < TFTP Server Configuration

Server

) Disable

Use this to enable a server for
@ Enable

TFTP {trivial file transfer

protocol). The server will be )
Boot Image Directory

started using xinetd.
i Jtpboot | Browse. .. ‘

Note that TFTP and FTP are not
the same.

Boot Image Directory:
o ) Firewall is disabled

Specify the directory where

served files are located. The

usual value is /tftpboot . It will

[*]

be created if it does not exist. | YiewLog |

[«

| Back | | Abort |

Switch the selection tBnable

The path of the boot image directory shouldtftpboot If there is a
different path, change it ttftpboot.
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- Click Finish.

The directory ‘fftpboot' does not exist.
Create it?

- Click Yesto create théftpbootdirectory.
The TFTP server will be started.
- Close the YaST Control Center.

é You have successfully finished the configuratiomhefhost

platform.
SUCCESS

2.3 Linux-i.MX27-Kit Setup

In this section you will find a description of théux-i.MX27-Kit setup.
The whole setup will be done by a graphical integfaAt the end of the
setup you will find all programs to develop applioas for the target on
your host PC.

The setup will install the following programs:

- GNU C/C++ cross development tool chainyou can use this tool
chain to develop programs for the target on youst .

Eclipse SDK with CDT- the Eclipse SDK is a platform and
application framework for building software whichrcuse the GNU
C/C++ cross development tool chain.

Microcom— a program for serial communication with the &drg

Linux Kernel archive- this kernel archive contains the Linux kernel
source code as well as all patches needed to cethmalkernel for the
phyCORE-i.MX27.
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HelloWorld — this example program can be used to test how to
download and execute a program on the target.

mkimage— this program will be used to create the kernege file
for the target.

There will be some additional configuration stepgf@rmed on your PC:

- The setup program will create desktop links toitis¢alled programs.

- The setup will also create desktop links to actkeegarget via FTP,
SSH, and Telnet.

- The path of the cross development tool chain wélldulded to the
$PATH environment variable.

Read and write access to the serial interface valladded to your
user account so you use the serial communicatiogram Microcom.

- The setup will configure Microcom.

Starting the Setup

- To start with the Linux-i.MX27-Kit setup, put yolRHYTEC Linux-
I.MX27-Disc into your CD-ROM drive.
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The following dialog may appear:

CD-ROM - KDE Daemon -=

A new medium has been detected.
What do you veant to do?

4

Medium type: Mounted CD O riter

Qipen in Mew Windoaw

[ ] Always da this for this ype of media

[ Configure... HV [o]'4 ][X Cancel ]

Click Cancel

pt

Search: | [~] %
&

Systermn
Terminal

|
-l Terminal Program - Super User Mode

—
|| Terminzl Program
| ¥ Terminal

w O | =

Favarites History Computer

User developer on linwe36py openSUSE
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From theK menuselect theApplicationstab.

SelectSystem Terminal Terminal Program / Konsole.

= develop@linux:fmedia/SO-466 - Befehlsfenster - Konsole —

Sitzung Bearbeiten Ansicht Lesezeichen Einstellungen Hilfe

develop@linux:-> cd ~media-S0-466/ [+]
develop@linux: media~S0-466> .-install.shf]

@ Befehlsfenster

Type:cd /media/SO-466
Enter./install.shto launch the setup program.

The media may be mounted on a different mount paitie
directory /media. The mount points can be shown with the

cayTiony commands /media. Change to the accordant directory if no
directorySO-466should exist.
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] ptxdist@ws-ptx:/media/dvd - Shell - Konsole__—_%}

Session Edit View Bookmarks Settings Help

To execute this Setup you will have to login as Root B

Please enter the Root Password: I

| shell

Enter the root password.

Install Linux-i.MKE?-Kit;%

6 This will install Linu=-i.b327-Kit on your computer. Continue’?

Click Yesto proceed.

The welcome screen appears.

22
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T nuxl MX27-Kit Setu %)

Welcome to the Installation for
Linux-i.Mx27-Kit

It is strongly recommended that you exit all
programs hefore running this Setup program.

Click Cancel to guit Setup and then close any

programs you have running. Click next to continue
with the setup program.

et = | | Cancel

Click Nextto continue.

* Linux-i.MX27-Kit Setup =

Choose Destination Location

Where should Linusi k¥ 27-Kit be installed?

Setup will install Linus-i.MXz27-Kit in the following folder.

"Destinaticun Folder

fustilocalisharediME2T-Kit
To install to a different folder, click browse and select anather falder.
MNOTE:

We suggest you o install Linu=-i.MX27-Kit using the default location.

Changes of the default folder must be considered when following the GuickStart
Instructions.

= Back || Mext = | Cancel

Click Next.
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¥ Linux-i.MX27-Kit Setup =

Start Copying Files 4

Review settings before copying files

Setup has enough information to stant copying the program files. If you want to
reviews or change any settings, click Back. If you are satisfied with the setlings,
click Mext to begin copying files.

IE

Install Directory:

fusrilocal/sharedibds=2 7- kit

4]

| (Il [*]

| <Back | MNext= || Cancel |

Click Nextto copy all files to your hard disk.

P~ The default destination location/issr/local/share/i. MX27-Kit

/ All path and file statements within this Quick $taranual are
OPTION based on the assumption that you accept the défatddlation
paths. If you decide to individually choose differ@aths, you
must consider this for all further file and pathtstnents when
working with this Quick Start.

We strongly recommend accepting the default destima
location.
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* Linux-i.MX27-Kit Setup =

Installing
Installing Linus-i.mx27-Kit

Please wait while Setup installs Linus<-i.kx27-Kit on your computer.

Copying fusrflocalishare/it =2 7-kitreclipse targz

|

| < Back

|| Mext = Cancel |

The GCC C/C++ tool chain will be installed to thefallt directory

/opt/OSELAS.Toolchain-1.99.3/arm-v5te-linux-gnueabihe

program

mkimage will be installed to/usr/local/bin All other programs and
examples will be installed to the selected destnadirectory.

After the files have been copied, a dialog boxthe Eclipse installation

will appear.

s, Eclipse Installation

o

X

Do you want to install Eclipse 7

-,

| Yes

Mo |

Click Yesto install Eclipse. If you want to skip the inggilon of

Eclipse, choosalo.

© 2009 PHYTEC Messtechnik GmbH
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We recommend installing Eclipse even if you alrehdye
installed Eclipse on your system. The version ofipse

cAUTION provided on the setup CD-ROM includes additionabpins.

Click Next.

¥ Tinux-i.MX27-Kit Setup

Install Wizard Complete

The Install Wizard has successfully installed
Linus-i.bd= 2 7-Kit.

Finish | | Cancel

Click Finishto exit the setup.
Close the terminal window.

Now you will have to restart the KDE desktop.
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f "y
Search; z .
| 29N
Session [:

- Logout

End =e=zion

f Lock
Lock zcreen
| 1| switch User »
W Manace paralel sessions

Systemn

m Shutdown Computer
Turn off computer
Restart Computer
Restart and boot thiz system

Suspend to Disk
Pauze wwithout logging out

Standby
Pause without logging oot

Start Operating System
Restart and boot ancther operating system

w O = =

Fawarites Histary Cormputer Applications

v
[4]v]

User developer on linwe36py openSUSE’
—_—

Open theK Menufrom the lower-left corner of the desktop.
Select thd_eavetab and chooskeogouit.

When the display manager appears, enter your |logime and
password to restart the KDE desktop.

You have successfully installed the software fer lthnux-
@ I.MX27-Kit. You can now use the programs you nemd t
syccess develop your own applications for the target on rybost

system. The setup program did all necessary conafiguns.

In the following passage you can find some advanced

configuration information.
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2.4 Advanced Configuration Information

In this part you can find some information on how d¢hange the
configuration steps of the setup program by youn.o¥ihe setup program
performed all the following configuration steps.eTmformation in this
part is for users who want to use the i.MX27-Kitlwa Linux distribution
other than openSUSE. This is also interesting &®rsi who want to see
what configurations the setup program did.

During the setup program, the GCC C/C++ cross clanpias installed in
the directory/opt/OSELAS.Toolchain-1.99.3/arm-v5te-linux-gnuépdu-
4.3.2-glibc-2.8-binutils-2.18-kernel-2.6.27-saratiZbin To start the cross
compiler directly from every location of the systetine directory of the
cross compiler was added to the $PATH environmaniaisle. You can
manually add the directory of the cross compilethi $PATH by adding
the following line in the fildetc/profile:

export PATH=/opt/OSELAS.Toolchain-1.99.3/arm-v5te-nux-
gnueabi/gcc-4.3.2-glibc-2.8-binutils-2.18-kernel-8.27-
sanitized/bin:“$PATH”

You can open a terminal program and use the craspiter directly from
the command line. For example, you can compile prégram with the
following command:

arm-v5te-linux-gnueabi-gcc —o HelloWorld HelloWorld.c

In the standard configuration only the root uses haite access to the
serial interface. To use a serial communicatiorl tdke@ Microcom with
normal user rights, you have to be a member ofjtbapuucp A user can
be added to this group with the following command:

groupmod -A usernameuucp

The serial communication program was configurednduthe setup with
the following configuration:

115200 baud, 1 start bit, 8 data bits, 1 stop ihdt,parity, no flow control.
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2.5 Connecting the Host with the Target

In this section you will learn how to connect ydwast PC with the target.
The connection will be done using a cross-over Itktecable and a serial
one-to-one cable. You will start Linux from flasin ¢the target, and you
will be able to login with the serial communicatiprogram Microcom as
well as via a Telnet session using a peer-to-pewvark connection.

- Connect the serial cable with the UART3 (conneé&ty BOTTOM)
port on the target and the first serial interfaneyour host.

a Ensure to use the one-to-one serial cable includethis

g Rapid Development Kit.
CAUTION

- Connect the cross-over Ethernet cable with the ecton X27 on the
target and the appropriate network card of yout.hos

- Click theMicrocomicon on your desktop.

- Connect the AC adapter with the power supply cotare¥26 (5V)
on your board.

ﬂ The power connector should have 5 VDC inside, amdige

— should be ground.
CAUTION

After connecting the board with the power supphg target starts booting.
When the target has finished loading the system,sfwuld see a screen

similar to the following:
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g
E Microcom - Konsole .5

dk4  PHYTEC BSP PDO9.1.0 based on OSELAS(R) ek

starting pid 760, tty 'Jdevsconsole': '/sbinfgetty -L 115200 ttymxcO w100

- Typeroot to login.
- After you have successfully logged in, you can elvBcrocom.

If you don’t see the U-Boot and Linux starting addn’t get a login
prompt, you probably have a kit with Windows CE ipstalled. Please
refer to the chaptefinstalling Linux on the phyCORE-i.MX27for
instructions on how to install Linux in such a case

When the target is connected with the power sugdbt, the
boot loader U-Boot is loaded from the flash memdrgen
the boot loader is uncompressing and booting thaudi
kernel from the flash. The kernel will then moume troot file
system, which is also located in the target’s flaBe root
file system uses th#ournaling Flash File System, Version 2.

JFFS2 is the successor, and a complete rewritethef
original JFFS by Red Hat. As its name implies, JR€&S2
implements a journaling file system on the memory
technology device (MTD) it manages. JFFS2 does not
attempt to provide a translation layer that enatllesuse of a
traditional file system with the device. Insteadmplements

a log-structured file system directly on the MTDheTfile
system structure itself is recreated in RAM at nidune by
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JFFS2 through a scan of the MTD’s log content.

In addition to its log-structured file system, JRFS
implements wear levelling and data compressiorherMTD

it manages, while providing power-down reliability=FS2
can gracefully restart, and is capable of restorandile
system’s content, without requiring outside intertven
regardless of power failures.

Troubleshooting:
@ If you don’t see any output in the Microcom windasheck

RESO/ \VE the serial connection between the target and yosi. h

At the end of the setup, you had to restart the KigBktop.
If you haven’t done yet, restart the KDE desktopvrend
try again.

It is also possible that your user account is mgsead and
write access to the serial interface:

- Open the¥aST Control Center
- ChooseSecurity and Users
- ChoosdUser Management

In the line of you user name should be the gnougp

If the group is missing, select your user name cictt
the Edit button.

- Select the tabetails

In Groups,check the groupucp
- Click Accept
- Click Finish and close YaST.
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You need to log out and log in again for the neaugr
membership to take effect.

Now you can test the network connection to thedfarg

Telnet for
Tanget

Click theTelnet for Targetcon on your desktop.

A new window with a connection to the target opens.

] telnet - Konsole <

Session Edit View Bookmarks Seftings Help

3

o] te|net

If you can see the user login in the opened windthe, network
configurations were configured correctly.

Close the window.

@ Troubleshooting:
If you don’t see the user login, check the conmecbetween

RESOLVE  the target and the host. If you have installed mben one
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network card on your host, be sure to connect #iecwith
the network card you have configured with the IRirads
192.168.3.10.

If you do not see the login, you may not have gethe right
IP address of your host. You can check the settoigsour
network card by opening YaST. In the YaST Contrehter
you can selecNetwork Settingsn Network DevicesThere
should be the following configuration:

AMD PCnet - Fast 79C971

+ Device Name: eth-id-00:0c:29:1f:a5:52
+ |P address: 192.168.3.10, subnet mask 255 255.255.0
+ Started automatically at boot

Add Edit Delete

Information on how to configure your network devian be
found in the sectio@onfiguring the Host Platform.

You have successfully set up all configurationga¢oess your phyCORE-
1.MX27 from your host.

2.6 Copying an Example to the Target

In this section you will learn how to copy an exaeprogram to the target
using the FTP protocol with th€onquerorbrowser. After that you will
execute the example on the target. At the endisfgissage you can find
some information on how to copy and execute aoiiléhe target using the
command line.

Copying a Program to the Target

© 2009 PHYTEC Messtechnik GmbH  L-705e_2 33



phyCORE-i.MX27 Quick Start Instructions

First click thel.MX27-Kiticon on your KDE desktop.

A new window with the contents of the installatidinectory opens.

f= HelloWorld - Konqueror <

Dokument Bearbeiten Ansicht Gehe zu |l__esezejchen_l Extras Einstellungen Fenster

Hilfe
OO0 0O = A4 AR = @
B Adresse: |[E/usrllocalishare/iMX27-KitHelloWorld RN

HelloWorld

@/ Ein Element - Eine Datei (2,7 KB insgesamt) - Keine Ordner

Enter the directorjHelloWorld

FTF

FTP for

Target

Click theFTP for Targetcon on your desktop.

A window with an FTP session to the target openswNou have
two windows opened, one for the target and onéhi@host. You can
use these two windows to copy files per “drag anopd from the

host to the target (and vice versa).
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b - | ftp://root@192.168.3.11/home - Kl:lnquerur.:fil‘- » HelloWorld - Konqueror ? | O] [ X
Location Edit View Go Bookmarks Tools Settings Window Help Location Edit View Go Bookmarks Tools Settings Window Help
L0000~ aa = #l 000000~ aafn= @
E» Location: [:3 ftp:/iroot@192.168.3.11/home "‘ !JJ B Location [,‘usn‘\ocah‘shareﬂ_muxK\UHeHaWor\d |': ,i\
@ & Home Folder — @ & Home Folder
[Edautosave | [Edautosave @
W [Ebin ! W - [E=bin
® ADeskiop HelloWorld ® ADesktop HelloWorld
[“Ibocuments [“Ibocuments
I Epublic_html I Epublic_html
© ©
[ [
w @
E E:
=] =]
s e
- =}
| | @ One ltem - One File... Total) - No Folders | ||/@ One ltem - One File ... Total) - No Folders

Select the window that listdelloWorld program on your hard disk.

Click the Helloworld program and hold the left mouse button
pressed.

Drag the program into the window with the FTP s@s40 the target
and release the mouse button.

ChooseCopy heran the appearing context menu.

Close the two windows.

Using Telnet to Execute a Program on the Target

Telnet for

Target

Click theTelnet for Targetcon on your KDE desktop.
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Session Edit View Bookmarks Settings Help

phyCORE-iMX2? login: root
root@phyCORE-iMX27:™ .-HelloWorld

Welcome to the World of the phyCORE-i.MX271t
root@phyCORE-iMX27:™ ]

S| | ] telnet

Enterroot as login and predsnter.
Enter./HelloWorld and pres&nter.
The program starts and you should see the followurtgut:

Welcome to the World of the phyCORE-i.MX27!

Using SSH to Execute a Program on the Target

SSH can be used if you want to execute a prograecttii from the host
on the target. Later, this will be used to exequigrams out of Eclipse on
the target. Before you can start programs out dp&e, you have to log in
to the target via SSH from the command line for dimee. This is
necessary to add the RSA public key of the targethé list of known

hosts.

There are several authentication methods when uSHig.
The method used on tiphiyCORE-i.MX27 is thénosts.equiv
method combined with RSA-based host authentication.

If the machine the user logs in from is listed in
/etc/hosts.equivon the remote machine, and the user name is
the same on both sides, the user is allowed tinlog

36
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On the target, the fileetc/hosts.equitras the following entry:

# file: /etc/hosts.equiv
#
# Allow access from everywhere.

#
+ +

The “+ + ” means that every user can log in from every host.

When the host connects to the target, the file
~/.ssh/known_hostgon the host) is consulted when using
hosts.equiwith RSA host authentication to check the public
key of the target. The key must be listed in this fo be
accepted. When the host connects to the targethéofirst
time, you will be asked to store the target's R@Mip key to
your ~/.ssh/known_host#f you agree to do this, then the host
will be able to connect to the target without emgra
password.

This authentication method closes security holes tulP
Q spoofing, DNS spoofing, and routing spoofing. Batenthat
/etc/hosts.equiis, in general, inherently insecure and should
CRREA be disabled if security is a concern.

SSH for

Target

- Click theSSH for Targeicon on the desktop.

A new window opens.
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) ssh-Konsole £

Session Edit View Bookmarks Settings Help

The authenticity of host '192.168.3.11 (192.168.3.11)' can't be established. =
FSA key fingerprint 1s 23:059:70:ch:4¥:23:5a:de:03:13:7h:eb:3f:41:69:97.

Are you sure you want to continue connecting (yes/nol? ues

Warning: Permanently added '192.168.3.11' (RSA) to the list of known hosts.
root@phyCORE:™~ |

|| ssh

In this window you can see that the authenticitytred phyCORE-
I.MX27 can't be established. This is normal if ysant to create an
SSH connection for the first time.

Enteryes and pres€nter to continue. The RSA public key of the
target will be permanently added to the list of knewn hosts.

@ Troubleshooting:
If an error occurs and you can’t see tbet@phyCORE:~>
RESOLVE  prompt, open a terminal window and enter the foilmy
command:

rm ~/.ssh/known_hosts
Try to log in again by entering:
- sshroot@192.168.3.11
Enteryesto add the target to the list of known hosts.

Now you should see the target’s prompt.

We expect that you haven't changed the SSH cordigur
file on your host. If you change this file, the la@mtication

CAUTION may not work.

Now you are logged in, you can execute programfenarget.
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- Type ./HelloWorld to start the program you had copied to the
phyCORE-i.MX27 before.

The program starts and you should see the followurtgut:
Welcome to the World of the phyCORE-i.MX27!
- Close the SSH window.

é You have successfully copied and executed an egampl

application on the target.
SUCCESS PP J

2.7 Advanced Information

Copying a Program to the Target with the Command Lne
- Open a new terminal window.
- Change tdusr/local/share/i.MX27-Kit/HelloWorld:
cd /usr/local/share/i.MX27-Kit/HellowWorld
- Copy the application to the target by typing:
ftp -u ftp://root:root@192.168.3.11/ HelloWorld

Be sure to enter a slash followed by a space #iigelP address.

Executing a Program on the Target
- Open a Telnet session to the target:
telnet 192.168.3.11
- Typeroot and pres&nter.

- Type./HelloWorld to start the application.

Executing a Program directly on the Target using S8

- To start the program, type:
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ssh root@192.168.3.11 ./HelloWorld
After the program has finished, SSH will logout@uatically

40
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Chapter 3 Getting More Involved
TIME
In this chapter you will pass some continuativeidsp First you will
configure and compile your own kernel. With thenkeéiconfiguration tool
you can add additional features, or disable therthdy are not needed.

After compiling the kernel, you will learn how teite the newly created
kernel into target’s flash memory and how to sthe new kernel.

Then you will start working with the Eclipse platfousing the C/C++
Development Tools (CDT) in conjunction with the GC/C++ tool chain.
You will learn how to configure the Eclipse platfoand how to open an
existing project. After that you will create yourst own project and
modify the example’s source code.

At the end of this chapter you will execute thegpaon as an external
application out of Eclipse. Additionally, you watld your application to
the startup configuration of the target so it ist@matically started when
the phyCORE-i.MX27 boots.

3.1 Configuring and Compiling the Kernel

In this part you will learn how to configure andildua new Linux kernel.
First you will copy the kernel archive to your homiieectory and extract
the kernel source. Then you will configure the lekrwith the graphical
user interfacegcont After the configuration you will compile the new
kernel using the GNU cross development tool chain.

The kernel used by PHYTEC is based a standard kexslable from
www.kernel.org Additionally, the kernel archive in your setugstallation
directory already includes all necessary patcheth®phyCORE-i.MX27.

As the first step, open a new terminal.
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= —

=

- Click the terminal icon on your desktop.

- Type the following commands to copy the kernel arehto your
home directory:

cp /usr/local/share/i.MX27-Kit/linux-*-PCMO038.tar.b z2 ~
cd ~
Unpack the kernel source archive:
tar xvjf linux-*-PCMO038.tar.bz2
- Change to the newly created directory:
cd linux-*

The kernel would normally be built for the nativeachine architecture of
your host. To use the ARM architecture and ARM srosmpiler suitable
for the phyCORE-i.MX27 instead, you will have tcesgy the architecture
and the cross compiler on the command line.

- Type:
make xconfig ARCH=arm

The kernel configuration togjconfstarts.
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* Linux Kernel ¥2.6.30-rc4-pte-mc] Configuration i)

Eile Edit Option Help

OISDN support
= Input device support
-~ Hardware /O ports
o Character devices
Serial drivers
OIPMI top-level message handler
~OTPM Hardware Support

support

12C Hardware Bus support

Miscellaneous I2C Chip support
M SP| support
GPIO Support
= FDallas's 1-wire support

1-wire Bus Masters

<1-wire Slaves

OPower supply class support
OHardware Monitoring support

. OGeneric 'DJBI?? svsfs driver an

=W | Il E
|Option =] |Option "
OWan interfaces support M.

g

mI2C device interface

H Autoselect pertinent helper modules
O12C Core debugging messages
O12C Algorithm debugging messages
0O12C Bus debugging messages
O12C Chip debugging messages

12C device interface (I2C_CHARDEV)

Say Y here to use i2c-* device files, usually found in the /dev
directory on your system. They make it possible to have user-space
programs use the I2C bus. Information on how to do this is
contained in the file <file:Documentation/iZc/dev-interface>.

This support is also available as a module. If so, the module
will be called i2c-dew.

- Selectl2C supportin Device drivers

- Checkl2C support

- Checkl2C device interface

" Linux Kernel v2.6.30-rc4 ptx-mxcl Configuration -0

Eile Edit Option Help

OISDN support
= Input device support
-~ Hardware /O ports
o Character devices
Serial drivers
OIPMI top-level message handler
~OTPM Hardware Support
= BI2C support

|2C Hardware Bus support
Miscellaneous I2C Chip support
HSPI support
GPIO Support
= FDallas's 1-wire support
1-wire Bus Masters

<1-wire Slaves
OPower supply class support
OHardware Monitoring support

E_Dﬁermﬂjer?? svsfs driver an
% —

@l | Il E
|Option =] |Option il
OWan interfaces support M.

g

|12C system bus drivers (mostly embedded / system-on-chip)
OGPIO-based bitbanging 12C
@IMX 12C interface

OOpenCores 12C Controller

O Simtec Generic 12C interface
External I2C/SMBus adapter drivers
OParallel port adapter (light)

[ OTAOS evaluation module I
4 | 4

IMX I12C interface (12C_IMX)

Say Y here if you want to use the IIC bus controller on
the Freescale . MX/MXC processors.

This driver can also be built as a module. If so, the module
will be called i2c-imx.
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- Selectl2C Hardware Bus suppart

- Check MX 12C interface

- Save your configuration and exit the configuratioal.
- Type:

make ARCH=arm CROSS_ COMPILE=arm-v5te-linux-gnueabi-
ulmage

The kernel sources will be compiled and the newd&lewill be built. This
will take a few minutes. The new kernel will be #en to
arch/arm/boot/ulmage.

If the process of building the kernel stops with emor,
check the values of bohRCH andCROSS_COMPILE.

CAUTION
- Close the terminal window.

In this section you learned how to configure andpibe a new kernel.
Now you can add new features to your kernel, oronenfeatures you do
not need.

Writing the Kernel into the Target's Flash

In this passage you will find a description on himawrite the newly
created kernel into the phyCORE-i.MX27’s flash meyndefore the
kernel can be written into the flash, the targdt nave to download
the kernel from a TFTP server. This will be donanfrthe command
line of the boot loaderThe kernel will be copied into target's RAM.
Then you will have to erase the part of the flagtesg you want to copy
the kernel image to. Finally the kernel is writtkom the RAM to the
flash.

In the default configuration you will find four gérons on the target: The
first partition contains the boot loader, the sec@used to store the boot
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loader settings, the third partition stores theukirkernel, and the fourth
contains the root file system.

The four partitions have the following address es1g

0xc0000000 - 0xcO03ffff (U-Boot)

0xc0040000 - 0xcO05ffff (U-Boot Environment)
0xc0060000 - 0xc025ffff (Linux Kernel)
0xc0260000 - Oxc1ffffff (Linux Root File System)

You should never erase the U-Boot partition. IEtpartition

Is erased, you won’'t be able to start your targeinare.
Refer to the chaptetinstalling Linux on the phyCORE-
I.MX27” for detailed information on how to restore your U-
Boot partition in such a case.

CAUTION

—_ —
=

First open a new terminal window if it is not opdneet.
Copy the new kernel image to th#pbootdirectory and exit:

cp ~/linux-*/arch/arm/boot/ulmage /tftpboot; exit

e ————r——
E Microcom - Konsole &)

U-Boot Z.0.0-rc9 (Jul 13 2009 - 16:3Z2:10)

Board: Phytec phyCORE-1.MKXZ27
MEMD device: Manufacturer ID: OxZ0, Chip ID: Ox36 (5T Micro MAND G4MiB 1,8Y S-bit)
Scanning dewvice for bad blocks

Using environment in MOR Flash

initialising PLLs

chip id: [1,882,1,01d]

mpll: 398999390 Hz

spll: 239999725 H=z

arm: 398999390 Hz

perclkl: 14777755 Hz

perclk?: 26599959 Hz

perclk3: 664998938 Hz

perclkd: 26599959 Hz

clkinze: ZEO00000 Hz

ahkb: 132999796 Hz

ipg: 664998938 Hz

Malloc space: Oxa7700000 -» Oxa7f00000 (size & MB)
Stack space : Oxa7Bf8000 -» 0Oxa7700000 (size 32 kB)
running Jenv/bindinit. ..

Hit any key to stop autoboot: 3

type update_kernel nandlnor [{imagename>] to update kernel into flash |
type update_rootfs nandlnor [{imagename>] to update rootfs into flash '}

uhoot:/ B :ff
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Open Microcom and press the RESET button on tlyetar
You will see the outputHit any key to stop autoboot.”
Press any key to stop autoboot.

You can download the kernel from the TFTP servetht target’s
RAM, erase the required flash area, and write thméd from the
RAM into the flash with just one simple commangdate kernel.

-
E Microcom - Konsole 5%

#l/binssh (2]

# use 'dhcp’ to do dhop 1n uboot and in kernel
#ip=dhcp

# or set your networking parameters here
ethl.lpaddr=192.1638.3.11
ethl.netmask=255.255.255.0
ethil.gateway=192 .165.3.10
ethl.serverlp=192.165.3.10
eth0.ethaddr=Xx 1 XK 1 %% XX xx X2

# can be either 'net', 'nor' or ‘nand'’
kernel_loc=nor

rootfs_loc=nor

kernel=ulmnage-pcml33
rootfs=root-pcm038. jffsZ
envimage=u-hboot-vZ-environment-pcml3s
autoboot_timeout=3

nfsroot=192 .165.3 .10/ root
bootargs="console=ttymx=xcl,115200"

Type the following command to check your U-Bootisefs:
edit /env/config

You will see the configuration file which holds W8Bt's environment
variables.
Make sure that the following values are set indtefiguration file:

eth0.ipaddr=192.168.3.11
eth0.netmask=255.255.0.0
eth0.serverip=192.168.3.10

Type CTRL-D to save the settings to the file.
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- If you made any changes to the U-Boot environmbe save to
write these changes to the U-Boot environment fpamti and then
press the target’'s RESET button. The phyCORE-i.MKhbots with
the new settings applied. Again, press any keydp sautoboot.

- Typeupdate_kernel nor uimageto download the kernel using TFTP
and write it into the target’s flash. The copy mss can take up to a
minute.

- Press the RESET button on the target to restaphf€ORE-i.MX27
with the new kernel. The target will boot the newigated kernel.

- Close Microcom when the target has successfullyshied with
booting the kernel and mounting the root file syste

@ Troubleshooting:
If any problem occurs after writing the kernel iritash, you
RESOLVE  can restore the original kernel from your setup ROM.

You can find this kernel in the directoBHYTEC/PCMO038
phyCORE-i.MX27/Linux-Kit/BSP/Images.

- To restore the kernel, copy the filgmage-pcm038o
your host'dtftpbootdirectory.

- Type update_kernel nor ulmage-pcm038o download
and write the kernel into the target’s flash.

If you ever happen to damage your target’'s roet $ystem,
you can also find the original root file system ithe
PHYTEC/PCMO038 phyCORE-i.MX27/Linux-Kit/BSP/Images
directory on your setup CD-ROM.

- To restore the root file system, copy the fileot-
pcm038.jffs2o your host'dtftpbootdirectory.

- Type update rootfs nor root-pcm038.jffs2 to
download and write the file system into the target’
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flash.

In this section you learned how to download a kemmeage
from a TFTP server into the RAM of the target. Kbmel was
syccess written from RAM to flash, and finally the targeasvstarted
with the new kernel.

3.2 Opening an Existing Project

In this section you will import an existing Eclipg@oject into your

workspace. The imported example project will be pibed with the cross
compiler. After compiling the project, you will cp@mnd execute the newly
created program on the target.

Copying the HelloWorld Project

- Click thei.MX27-Kiticon on your KDE desktop.
Right-click theHelloWorld directory and sele@opy.
Browse to your home directory.

If the workspacedirectory doesn't exist, create a directargrkspace
in your home directory.

Enter theworkspacedirectory.

Right-click in theworkspacedirectory and sele®aste
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Starting Eclipse and Importing the Example Project

Click the Eclipseicon to start the application. You can find thienc
on your desktop.

Workspace Launcher {‘—;“

Select a workspace

Eclipse SDK stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

Workspace: | home/ptxdistiworkspace |3l Browse...

[] Use this as the default and do not ask again

[ OK l [ Cancel

Confirm the Workspace directory wiK.

TheWelcomescreen will appear.
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¥ Java - Eclipse SDK =

File Edit Refactor Navigate Search Project Run Window Help

& Welcome X

Welcome to Eclipse 3.1

SelectFile  Importfrom the menu bar.

Select

S
Create new projects from an archive file or directory. u
This does not copy the project into the workspace.

Select an import source:

& Archive file
=¥ Checkout Projects from CVS

8 Existing Projects into Workspace

[jiExternal Features

=Lz External Plug-ins and Fragments
[ File system

ElPreferences

%, Team Project Set

| : I Next = ] | | l Cancel

l

SelectExisting Projects into Workspace.

Click Next

50
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Import Projects

Select a directory to search for existing Eclipse projects.

=

-

® Select root directory: [

H Browse... I

i) Select archive file: |

I[

Projects:

< Back .

I Cancel

|. Select all |

| Deselect All

| Refresh |

SelectBrowse

e | otrse o
[_JLEE B Mame - | Modified|
File System
-

Select root directory of the projects to import
l & Cancel H @QK l

Double-click theHelloWorld directory in your home directory.

Click OK.
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SelectFinishto import the project.

Close theNelcomescreen.
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The HelloWorld program will be compiled and thelellowWorld
executable is built for the target. Then theloWorldfile is copied to
the target using FTP. After the file has been abpeethe target, the
program is executed on the target using SSH. Youldmow see the
“Welcome to the World of the phyCORE-i.MX2ttiessage in the
Consolewindow.

- Select theConsoletab.

You will see the following content in ti@onsolewindow:

If the project is not built automatically, you wilHave to
checkProject  Build automaticallyfrom the menu bar

You have successfully passed the first steps hatlEtlipse
IDE. You are now able to import existing projeatsoi the
Eclipse Workspace. You can compile an existingegtaand
execute the program on the target.

3.3 Creating a New Project

In this section you will learn how to create a newject with Eclipse and
how to configure the project for use with the GNUCE&+ cross
development tool chain.

- Open Eclipse if it isn’t already opened.
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SelectFile  New Projectfrom the menu bar.

A new dialog opens.

SelectManaged Make C Projeend clickNext
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Enter the project nanmayHelloWorldand clickNext

Click Next

Click Finish.
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SelectYesto open the C/C++ perspective.

You will see the C/C++ IDE with theyHelloWorldproject.
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Right-click onHelloWorld.cin theHelloWorld project which we have
worked with previously.

- SelectCopy.

- Select thanyHelloWorldproject.
Right-click and seledPaste
Double-click onHelloWorld.cin themyHelloWorldproject.

If Build Automaticallyfrom theProject menu is selected, theelloWorld
application will now be compiled and created witie tstandard GCC
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C/C++ compiler suitable for your host machine. Ywull find the
executable file, which can only be run on your hegstem, in the
workspace/myHelloWorld/Debuwdirectory.

To compile your project for the phyCORE-i.MX27 iaat, you will have
to use the GNU C/C++ cross compiler.

Right-click themyHelloWorldproject and chooderoperties

ThePropertiesdialog appears.

- SelectC/C++ Build.

Enterarm-v5te-linux-gnueabi-gccinto theCommandnput field.
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SelectGCC C Linker

Enterarm-v5te-linux-gnueabi-gccinto theCommandnput field.
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SelectGCC Assembler

In theCommandnput field, change the defawas to arm-v5te-linux-
gnueabi-as.

Click Apply.
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- Select theBuild Stepgab.
Enter following command in théommandnput field:

ftp -u ftp://root:iroot@192.168.3.11/ ./myHelloWorld ; ssh
root@192.168.3.11 ./myHelloWorld

Be sure to enter the semicolon betwedemnyHelloworld and
ssh

Be sure the filemyHelloWorld on the target will have
execution rights, because otherwsshwill fail.

- Click Apply.
- Click OK.
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SelectProject Cleanfrom the menu bar.
Confirm with OK.

The project will be rebuilt.

Select theConsoletab.

If no errors occur while building the project, youll see the
following output:
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You have successfully created your first own ptojath the
Eclipse IDE. You have configured the project toateean
application for your target platform.

3.4 Changing the Demo Application

Now we will extend themyHelloWorld application. The extended
myHelloWorldapplication will write an output to the first sarinterface
as well as the standard output.

Open Eclipse if it is not opened yet.
Double-clickHelloWorld.cin themyHelloWorldproject.

First include the following two additional headees:

#include <unistd.h>
#include <fcntl.h>

- Then add the functiomrite_tty(), which writesn bytes to the first
serial interface (which, on the phyCORE-i.MX27ctnnected to the
system consol&lev/consolg

void write_tty(char *buffer, int count)

{

int out;

out = open(“/dev/console”, O_RDWR);

write(out, buffer, count);

close(out);

}

Enter the following two lines in thenain() function to declare the
buffer and call thevrite_tty() function.

char buff] = { "Welcome to the World of the
phyCORE-i.MX27! (serial)\n" };
write_tty(buf, sizeof(buf) - 1);

© 2009 PHYTEC Messtechnik GmbH  L-705e_2 63



phyCORE-i.MX27 Quick Start Instructions

In the next screenshot you can see the completgaro

- Save your program after changing the code.

The application will be compiled, built, copied tbe target, and
executed.

Executing the Program on the Target using Microcom
Click theMicrocomicon on the desktop.
If you are not logged in, entesot and pres&nter.
- Type./myHelloWorldto start the application.

- You will see the following output:
Welcome to the World of the phyCORE-i.MX27! (sgrial
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Welcome to the World of the phyCORE-i.MX27!
Close Microcom.

When you start the application over an SSH sessjion, only see one
output line. When you execute the program with lloom, you see two
output lines.

The first line is a direct output on the seriaknfilice. You can'’t
see this line in an SSH session, because you areected over
a TCP/IP connection to the target. With Microcorowkver,
you have direct access to serial interface, sogaualso see
the line that it written to the serial console.

In this passage you have changed an existing apioirc You also learned
how to access the serial interface. First you datle functionopen()on
the device/dev/console The return value of this function was a file
descriptor. With the file descriptor you called thactionwrite() to sench
bytes to the devic&ev/consoleAfter that, the file descriptor was closed
with the functionclose()

This procedure is in principle quite typical fomuix because Linux treats
everything like a file.

3.5 Starting a Program out of Eclipse on the Target

After compiling a project in Eclipse, the prograsmdopied to the target
and directly executed. A program can also be execuin the target
without compiling a project. In the following semti you will learn how to
start a program on the target as an external tool.
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SelectRun External Tools External Tooldrom the menu bar.

SelectProgram

SelectNew
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In theNameinput field, entermyHelloWorld Target

Enter Usr/bin/sshin theLocationinput field.

Enterroot@192.168.3.11 ./myHelloWorldnto theArgumentdield.
- SelectApply.

- SelectRun.

If you want to execute the program the next tinmj gan use the
Run External Programbutton from the menu bar.

© 2009 PHYTEC Messtechnik GmbH  L-705e_2 67



phyCORE-i.MX27 Quick Start Instructions

3.6 Automatically Starting the Program when Booting the
Target

In this passage you will integrate tmeyHelloWord program into the
startup process of the target. When you have fauskthis part, the
myHelloWorldapplication will be started automatically eachdigou are
starting the target.

The scripts for controlling the system startup linéetc/init.d

These are executed directly or indirectly Ispin/init, the
father of all processes. The configurationsidin/initis placed
in /etc/inittah

After system startup/sbin/init will switch to the default run
level, as configured ifetc/inittah It calls the run level master
script /etc/init.d/rcSto start or stop services provided by the
other scripts irdetc/init.d This is done by the help of symbolic
links in the directoryetc/rc.d.These links point to the actual
startup scripts ivetc/init.d.

First you will have to create a startup scriptatc/init.d.

- Click theFTP for Targeticon on your KDE desktop.
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Browse to the target'setc/init.d If an authorization dialog should
appeatr, just click o@K (no password is required for FTP access).

In the directoryetc/init.dyou can see the existing scripts.

Right-click in the opened window and sel€eate New Text File.

EntermyHelloWorld

- Click OK.
Right-click onmyHelloWorldand selecOpen with.
Enterkwrite and clickOK.

The text editoKWrite starts with an empty document.
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Enter the following two lines:
#!/bin/sh

/home/myHelloWorld

SelectFile  Save

Close theKWrite window.
Close the=TP window.

Click theTelnet for Targetcon on your desktop.
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Enterroot and pres&nter to login.

- The startup script we have just created with KWntast be made
executable in order to run it later:

chmod a+x /etc/init.d/myHelloWorld

- Change to the directoretc/rc.d Type the following command:
cd /etc/rc.d
Enterls -l to list the directory contents.

You can see the different links to the scripts e tdirectory
/etc/init.d The scripts are started in alphabetic order: Jdrgtudev
is the first script started because the link stasith S00.., whereas
S99zzz PHYTEC_BSP_version_startup_savilpbe started last.

To start yourmyHelloWorld application automatically when the
system boots, you have to create a new link to dtast script
/etc/init.d/myHelloWorld.

In /etc/rc.d, create a symbolic link which points to
/etc/init.d/myHelloWorldEnter the following command:

In -s /etc/init.d/myHelloWorld /etc/rc.d/S99myHelloNorld
- Typels -l again to check the newly created link.
- Close the window.
- Open Microcom.

Push the RESET button on the target to restart ggstem.
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The programmyHelloWorld now starts automatically on startup.
Because its link in/etc/rc.d starts with S99..., you should see
myHelloWorlds output near the output of the two other scripist
start withS99.. .(which print all sorts of version information).

Close Microcom.

Now you can add your own programs to the rootdylstem and start these
programs automatically when your phyCORE-i.MX27 ts00

You have successfully passed the “Getting More Ied3
part of this Quick Start.
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Chapter 4 Debugging an Example
Project 20 min

In this chapter you will learn using the GNU debaggGDB, on the host
for remote debugging in conjunction with the GDBvee on the target.
GDB is the symbolic debugger of the GNU project a@rguably the
most important debugging tool for any Linux system.

First you will start the GDB server on the targ&hen you will configure
the Eclipse platform and start the GNU debugger @fuEclipse using the
Debug view.

The CDT extends the standard Eclipse Debug view fuanctions for

debugging C/C++ code. The Debug view allows yountanage the

debugging and running of a program in the Workbends$ing the Debug
view you will be able to set breakpoints/watchpointthe code and trace
variables and registers. The Debug view displaysdtack frame for the
threads of each target you are debugging. Eachatthne your program

appears as a node in the tree, and the Debug visplays the process for
each target you are running.

The GDB client is running on the host and is useadntrol the GDB

server on the target, which in turn controls thebgation running on the
target. GDB client and GDB server can communicateroa TCP/IP

network connection as well as via a serial integaln this Quick Start we
will only describe debugging via TCP/IP.

4.1 Starting the GDB Server on the Target

In this passage you will learn how to start the G&#ver on the target.
The GDB server will be used to start and contra thyHelloWorld
program.
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To debug a program with GDB, the program needsnelei@ debugging
symbols. With the default Eclipse settings, theskudiging symbols have
already been added when building the program.

- Open Microcom.

- Typeroot and pres&nter.
- Start the GDB server:
gdbserver 192.168.3.11:10000 myHelloWorld

You have started the GDB server on the target. Gb& server is now
waiting for connections on TCP port 10000.
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4.2 Configuring and Starting the Debugger in Eclipse

In this passage you will learn how to configure iyptpject settings to use
Eclipse with the GNU debugger. After the configioatof your project

settings, the GNU debugger will start and connedht GDB server on
the target.

- Start Eclipse if the application is not started yet
- SelectmyHelloWorldin theNavigatorwindow.
- SelectRun  Debugfrom the menu bar.

A dialog to create, manage, and run applicationisappear.

- SelectC/C++ Local Application
- Click New
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Select theSearch Projecbutton.

Click OK .
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- Select thébebuggertab.

- SelectGDB Serverffrom theDebuggerdrop-down box.

- Click theBrowsebutton right beside the DB debuggemput field.
A new dialog opens to choose the GDB executable.

- Click onFile System

- Navigate to the directoryopt/OSELAS.Toolchain-1.99.3/arm-v5te-
linux-gnueabi/gcc-4.3.2-glibc-2.8-binutils-2.18-kef-2.6.27-
sanitized/bin.

- Select the filearm-v5te-linux-gnueabi-gdb.

- Click OK.
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From theConnectiordrop-down box, seledCP.

Enter 192.168.3.11(the target’s IP address) in th#ost namenput
field. The host’s GDB will connect to this IP adslseéo communicate
with the target's GDB server.

- Click Apply.
- Click Debug

A new dialog appears.

- SelectYesto switch to thddebugperspective.
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The Debug perspective opens and the debugger stops at téielifie
automatically. The host’s GDB is now connectedi® GDB server on the
target.

You have configured your project for remote debuaggiYou have started
the GNU debugger in Eclipse and connected the $idSDB with the
target’'s GDB server. You can now start to debugptiogect.

4.3 Setting a Breakpoint

Now you will set a breakpoint in your program. Tireakpoint will be set
on the last line. If you resume the applicatiorg trebugger will stop on
this line.
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- Select the last line imain().

Right-click into the small grey border on the |efind side and select
Toggle Breakpointo set a new breakpoint.

4.4 Stepping and Watching Variable Contents

In this part you will step through the example pojwith the debugger.
You will also learn how to watch the content ofaiable.

Expandbufin theVariableswindow.
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Click on theStep Over  button in theDebugwindow to step to the
next line.

You will see the content of tHauf variable in thé/ariableswindow.

Click on the variabléuf.
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- Then click on the buttorStep into to enter the function
write_tty().

The debugger stops write_tty().

You will see the following variable window:

- Click on the variablduffer.

You will probably see a different address at thaffer pointer.
Remember what address is shown in your case; ytuneed this
address later.

4.5 Changing Variable Values

In this section you will change the value of a &htke. At the end of this
part you will see the effect of this change.
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Select thecountvariable in thé/ariableswindow.

Right-click oncountand selec€hange Value

Change the value of countTaand clickOK.
Open Microcom if the application is not already ope.

Go back to Eclipse.

Click theStep Over  button two times.

Change to Microcom.
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You will see the outputWelcomein the Microcom window. This means
that due to changing theuntervariable’s value, instead of printing the
full “Welcome to the World of the phyCORE-i.MX27treng, only the first
seven characters of the buffer were written tostireen.

4.6 Using the Memory Monitor

In the last section of this chapter you will use tmemory monitor to
watch the content at a memory address.

Select theMemorytab.
Click Add Memory Monitar
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Enter the address dfuffer and click onOK. Remember that the
variable’s address might differ on your system.

Change the window size.

Click Add Rendering

SelectASClland clickOK.
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You can see the contents of the variablaffer at the address
Oxbeda6ed§or whatever address is used on your system).

Now click theResume  button from the menu bar.

The debugger stops at the breakpoint in the lastdimain().

Click theResume  button to end the application.

You have successfully passed the debugging chafderare
now able to configure and use Eclipse for remoteudging.
You can step through a project, watch and changectmtent
of variables, and you can use the memory monitamiews the
content at a memory address.
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Chapter 5 Further Information

In the PTXdist User Manual you can find furtheromhation. The manual
Is located on your setup CD-ROM in the directory:

PHYTEC/PCMO038 phyCORE-i.MX27/Linux-Kit/BSP/OSELAS
The PTXdist User Manual includes information on fibllowing topics:
- Installation and Configuration of PTXdist.
Building and using a tool chain.
- Create and activate a PTXdist project.
- Running the phyCORE-i.MX27 from network only.
- Running the phyCORE-i.MX27 stand-alone.
- U-Boot on the phyCORE-i.MX27.
- The phyCORE-i.MX27’s Board Support Package (BSP).
- Using CAN on the phyCORE-i.MX27.
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Chapter 6 Summary

This Quick Start manual provided a general “Rapiev&opment Kit”

description, as well as software installation adviand an example
program enabling quick out-of-the-box start-up leé phyCORE-i.MX27

in conjunction with the Eclipse IDE and GNU C/C+gaftsvare tools.

In the Getting Startedsection you learned how to configure your host to
provide a basis for working with your target platfio You installed the
Rapid Development Kit software and learned how opycand run a
program on the target.

In the Getting More Involvedection you got step-by-step instructions on
how to configure and build a new kernel, modify the@mple application,
create and build new projects, and copy programgoir phyCORE-
1.MX27 using Eclipse.

The Debuggingpart of this Quick Start gave you information @ttisig up
and using the GNU debugger with the Eclipse IDEu Yearned how to set
breakpoints, watching and changing variable costeand using the
memory monitor.
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Chapter 7 Installing Linux on the phyCORE-i.MX27

This part provides instructions on how to insthk tboot loader-Bood)
on the phyCORE-i.MX27 and how to write a kernel /anca root file
system image into the target’s flash memory.

7.1 Installing the Boot Loader

The boot loader used on the phyCORE-i.MX2UiBoot, the Universal
Boot Loader. The installation of the boot loadel Wwe performed by the
AdvancedToolKitprovided by Freescale. The AdvancedToolKit must be
executed on a PC runnimdicrosoft Windows.

- Insert your PHYTEC Linux-i.MX27-Disc, navigate tohe
PHYTEC\PCMO038 phyCORE-i.MX27\Linux-Kit\Software\§bo
ADS_Toolkit directory, and executeSetup.exeto install the
AdvancedToolKit.

- There are two additional files in tHeHYTEC\PCMO038 phyCORE-
1.LMX27\Linux-Kit\Software\Tools\ADS_Toolkltrectory: One ending
with .cfg, and the other one ending within.

- Copy the file ending with .cfg to the C:\Program
Files\Freescale\AdvancedToolKit-STD/Confajrectory on your
hard disk.

- Copy the file ending with .bin to the C:\Program
Files\Freescale\AdvancedToolKit-STD/Imag#rectory on your
hard disk.

- Configure the switches S3, S5 and S7 to boot wARD (3, 5, 7 =
on, all other =off):
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- Connect the UART3 (connector P1, BOTTOM) to youmpaiter.

Power up the baseboard.
- Start the programAdvancedToolKit
The AdvancedToolKit dialog opens.
- Choosd.MX27 from thei.MX CPUdrop-down box.
- Select theserial Portwhich the phyCORE-i.MX27 is connected to.
- Click Next.
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In the next window, sele&lash Tool.

Click Goto run the selected tool.

SelectErasein theOperation typesection.
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- ChooseNOR_INTEL_CFlfrom theFlash modedrop-down box.

In the Operating settingsection, seAddressto c0000000andSizeto
40000 A size of 40000 will delete the U-Boot flash ot only. If
you also want to delete the U-Boot environmentipantto start over
with the default U-Boot environment, s&zeto 60000

- Click Erase

- When finished, sele®rogramin theOperation typesection.

- Click the Browsebutton in thelmage section to select the U-Boot

image you want to write to the target. Navigatethie directory
\PHYTEC\PCMO038 phyCORE-i.MX27\Linux-Kit\BSP\U-Bbiwt\on
your setup CD-ROM and choose the file you find there.

Now click Program.
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- When finished, power down the baseboard.

- Configure the switches S3, S5 and S7 to boot wi@RNFlash (all
switches =off):

7.2 Configure U-Boot Environment Variables

The following steps will be done on a Linux platferWe assume that you
have configured your host platform and have exetthe setup program
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provided on the Linux-i.MX27-Disc. Information oroW to configure the
host platform can be found in tiBetting Startegart of this Quick Start.

- Connect the serial cable with the UART3 (conneé&ty BOTTOM)
on the target and the first serial interface onryust.

- Connect the cross-over Ethernet cable with the ecton X27 on the
target and the right network card of your host.

- Click theMicrocomicon on your desktop

Microcom was configured during the setup with thellofwing
configuration:

115200 baud, 1 start bit, 8 data bits, 1 stop ihat,parity, no flow control.

If you want to use a program other than Microconr feerial
communication, you will have to setup that prograith these settings.

- Connect the AC adapter with the power supply coturex26 (5V)
on your board.
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Press any key to stop autoboot.

If no configuration can be found in the flash, theilt-in default
configuration will be used and you will see thddaling messages:

envfs: wrong magic number on /dev/envO
no valid environment found on /dev/envO
using default environment

running /env/bin/init...

You will be asked to enter the MAC address of ybaard. Please
enter the MAC address found on your module, fongla:

00:50:c2:52:9e:3d
The MAC address can also be changed by editingdh&guration file.

- Typeedit /env/configto edit the configuration file.
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You will see the configuration file that holds U-&ts environment
variables. The MAC address can be set by addingddimg a line
similar to the following one:

eth0.ethaddr=00:50:c2:99:83:ee

(This is an example; be sure to enter the MAC aidodyour board.)
The default IP address of the target is 192.168,3hd the default
server IP address is 192.168.3.10. If you wantetoup a different

network configuration, you can also edit the foliogv lines of the
configuration file:

ethO.ipaddr= target IP address
ethO.netmask= target netmask
ethO.serverip= server IP address

- TypeCTRL-D to save the settings to the file.
- Typesaveto write the settings to the target’s flash.

Press the RESET button on your board. The targktreatart with
the new settings applied.
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7.3 Restoring the U-Boot Default Configuration

If you want to restore the default U-Boot configima, you can use the
following commands to delete the U-Boot environmesatition:

- unprotect /dev/norO.ubootenv
- erase /dev/nor0.ubootenv

After pressing the RESET button on your board, tefault U-Boot
configuration will be used. This also means that wall be asked to enter
the MAC address of your board again.

7.4 Writing the Kernel / Root File System into Flash

Before the kernel and/or root file system can bétevr into the target’'s

flash, the target will have to download the imagarf a TFTP server. This
will be done from the command line of the boot leadrirst the image will

be downloaded via TFTP and copied into target's RAMen the part of

the flash where the kernel or root file system $thdoe written to must be
erased. Finally the kernel or root file system imagn be transferred from
RAM into flash.

In  the directory PHYTEC/PCM038 phyCORE-i.MX27/Linux-
Kit/BSP/Image®n your setup CD-ROM you can find a file callddhage-
pcmO038- this file is the Linux kernel image. There isorer file, root-
pcmO038.jffs2this file contains the Linux root file system.

- Copy the filesulmage-pcm03&ndroot-pcm038.jffs2o your host's
[titpbootdirectory.

You can download the kernel or root file systenmfrine TFTP server into
the target's RAM, erase the corresponding flasHitpar, and write the
kernel from RAM into flash with one simple commangbdate kernebr
update_rootfsrespectively.
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Before executing these commands, you should chieak your U-Boot
environment is properly configured.

Open Microcom and press the RESET button on tlyetar
You will see the messagHlit any key to stop autoboot.”

Press any key to stop autoboot.

- Type the following command to check your U-Bootisgss:

edit /env/config

You will see the configuration file which holds WBt's environment
variables.

Make sure the following values are set within thafguration file:

ethO.ipaddr=  target IP address
ethO.netmask= target netmask
ethO.serverip= server IP address

- Type CTRL-D to save the settings to the file.

If you have made any changes to the U-Boot enviemintypesave
to write these changes to the target's flash. Tiesss the RESET
button on the target. The board reboots with the settings applied.
Then, again, press any key to stop autoboot.

- Typeupdate_kernel nor ulmage-pcm03&o download and write the

kernel into the target's flash.

- Type update_rootfs nor root-pcm038.jffs2to download and write

the root file system into the target’s flash.

The copy process can take quite a while, dependimthe speed of
your system.

Press the RESET button on the board to restarttaoget.

The target should now start with the kernel and fie system you
have written into the flash.
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