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Disclaimer

The information contained in this document is the proprietary information of Telit Communications
S.p.A. and its affiliates (“TELIT”).

The contents are confidential and any disclosure to persons other than the officers, employees, agents
or subcontractors of the owner or licensee of this document, without the prior written consent of Telit,
is strictly prohibited.

Telit makes every effort to ensure the quality of the information it makes available. Notwithstanding the
foregoing, Telit does not make any warranty as to the information contained herein, and does not
accept any liability for any injury, loss or damage of any kind incurred by use of or reliance upon the
information.

Telit disclaims any and all responsibility for the application of the devices characterized in this
document, and notes that the application of the device must comply with the safety standards of the
applicable country, and where applicable, with the relevant wiring rules.

Telit reserves the right to make modifications, additions and deletions to this document due to
typographical errors, inaccurate information, or improvements to programs and/or equipment at any

time and without notice.
Such changes will, nevertheless be incorporated into new editions of this document.

All rights reserved.

© 2008 Telit Communications S.p.A.
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Applicable Products

Product ’ Part Number
GE863-PRO® 3990250691
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1 Introduction

1.1 Scope

This guide will explain how to develop and extend your first application on the GE863-PRO>.

In the following sections, the term “host” will refer to the computer where the development
environment is running, while we'll refer to the GE863-PRO? as the target.

1.2 Audience

This User Guide is intended for software developers who develop applications on the ARM processor
of the module.

1.3 Contact Information, Support

Our aim is to make this guide as helpful as possible. Keep us informed of your comments and
suggestions for improvements.

For general contact, technical support, report documentation errors and to order manuals, contact
Telit's Technical Support Center at:

TS-EMEA@telit.com or http://www.telit.com/en/products/technical-support-center/contact.php

Telit appreciates feedback from the users of our information.

1.4 Product Overview

The GE863-PRO® module contains a fully featured GSM/GPRS communications section, compatible
with the other Telit GSM/GPRS modules, but also incorporates a standalone ARM9 CPU and
memories, dedicated to user applications.

This eliminates the need for an external host CPU in many applications, bringing true real-time and
multi tasking capabilities to an embedded module.

1.5 Document Organization

This manual contains the following chapters:

e “Chapter 1 Introduction” provides a scope for this manual, target audience, technical contact
information, and text conventions.
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e “Chapter 2 Installing the Development Environment” describes the general information on how
to install development environment that will be used.

e “Chapter 3, Creating a project” describes how to start a project in C or import an existing
project, including examples, where relevant.

e “Chapter 4, Using the debugger” provides info on how to setup and use the debugging
environment for OOCDLink and JTAG emulator SAM-ICE

e “Chapter 5, Using U-Boot” provides instructions on how to use the U-boot to start or flash the
application. All U-boot commands definitions can be found in U-Boot Software User Guide.

1.6 Text Conventions

This section lists the paragraph and font styles used for the various types of information presented in
this user guide.

Format Content
Courier Example commands and responses from U-Boot.

1.7 Related Documents

The following documents are related to this user guide:
[1] TelitGE863PRO3 Bootloader Recovery Application Note 80000nt10012a
[2] TelitGE863PRO3 U-Boot Software User Guide 1VV0300777
[3] TelitGE863PRO3 EVK User Guide 1vv0300776
[4] TelitGE863PRO3 Hardware User Guide 1vw0300773a
[5] TelitGE863PRO3 Software User Guide
[6] TelitGE863PRO3 Product Description 80285ST10036a

All documentation can be downloaded from Telit's official web site www.telit.com if not otherwise
indicated.

1.8 Document History

Revision  Date Changes

ISSUE #0 25/01/07 First release

ISSUE #1  23/04/08 Added SAM-ICE is a JTAG emulator description in paragraph 4.2
Memory map paragraph moved to SW User Guide
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2 Installing the Development
Environment

In order to set up the development environment the following steps should be taken:

¢ Go to http://www.yagarto.de/ and click on the Download section.
¢ Download and install (with the default options) the following software packages, in the order
shown below:

0 Yagarto GNU ARM toolchain.
0 Yagarto Integrated Development Environment.
0 Open On Chip Debugger.

e Open the IDE (Start menu — All Programs — YAGARTO IDE — Eclipse Platform) and
choose a location in the filesystem for creating the workspace

& Workspace Launcher @

Select a workspace

Eclipse Platform stores wour projects in a Folder called a workspace,
Choose a workspace Folder ko use Faor this session.

Warkspace: | CDocurnents and Settingsiuseriworkspace w

[ Juse this as the default and do not ask again

ok H Cancel ]

¢ When the workspace has been created click on the Go to the Workbench icon.

i EEaE o

Reproduction forbidden without Telit Communications S.p.A. written authori£ation - All Rights Reserved page 7 of 35



Telit

Development Environment User Guide
1w0300775a Rev. 1 - 23/04/08

& Resource - Eclipse Platform El@@

Fle Edit Navigate Search Project Run Window Help

|iE%) welcome. £3 How)

Workbench
Go to the workbepch

e Open the menu Window — Preferences.
In the left column of the window expand the entry C/C++; inside it, expand the entry New CDT
Project Wizard and select Makefile Project.

e In the right part of the window select the tab Discovery Options and uncheck the entry
Automate Discovery of Path and Symbols. Click on the Apply button.

“'M/_( g@
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& Preferences

\bype Filker text | Makefile Project Sl

- General

B-CjC++
= Preference setkings will be applied to new projects

- Appearance anly when there were no boolchains selecked,
i Build Console
-+ CDT buid variables [@ Binary parsers | €@ Ervor parsers | (@ Discovery aptions | (=] Builder settings | (@) Behaviour |
.. Code Style L e B e ek | B S S AR S MR SR | = SRnl SR =
[#- Debug Discovery profiles scope
#- Editor lConFiguratiun-wide b i
- Emvironment | —
i File Tvpes o : - i
Indexvepr Preference Canfiguratian Automnated discovery of paths and swmbols
: Language Mappings [Jautomate discovery of paths and symbols
[# Make Feport: path detection problems

Mew DT project wizard ! :
Discovery profile;

MakeFfile Project
«o Property Pages settings
i Task Tags
Template Default Yalues
Embedded CDT

- Help
- Install/Update
- RuniDebug
[#- Team
’Restnre DeFauItsl [ Apply l
7 [ oK ] I_ Cancel ]

e Select the tab Builder Settings and uncheck the entry Use Default Build Command; in the
text field called Build Command write the path of the make executable installed with the
Yagarto GNU ARM toolchain (if you have not changed the default path, it should be something
like C:\Program Files\openocd-2007re204\utils\bin\make). Afterwards click on the Apply
button.
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& Preferences |£|@

type filer text | Makefile Project =t
- General
B-CjC++
= Preference setkings will be applied to new projects
- Appearance only when there were no toolchains selected,
i Build Console
- CDT build variables | &b Binary parsers | @ Ervar parsers | @ Discovery DptanSl |_| Builder s EEUZII'IQS Lg_-] Behavi
i Pode S L e e RS e e | M AR s S T | B oo Bl Sy
- Debug Builder
i Editor Builder type
- Enwironment
i File Types [Juse default build command
o Indexer
i Language Mappings Build command: | C:\Program Files|openocd-2007re204utilsibinl make | [\-‘ariables...
[+ Make
=) Mew CDT project wizard Makefile generation
Makefile Project :
«o Property Pages settings :
Task Tags
: Build locati
Template Default Yalues st : :
Embedded COT Build directory | [
- Help
[ InstalUpdate ‘Workspace, ., ] [File syskem. ., ] ['\.-'ariables...
[+ RunfDebug
[#- Team
’Restnre DeFauItsl [ Apply l
7 [ oK ] I_ Cancel ]

Now you are ready to develop your first application for the PRO?.
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3 Creating a project

When you start creating a new project follow the steps below:

¢ Open the IDE (Start menu — All Programs — YAGARTO IDE — Eclipse Platform).
¢ Open the menu File - New — Project.
e Open the C folder and choose the C Project entry, then click Next.

& New Project |Z||E|f'5__<|

Select a wizard

Create a new C project |

Wizards;

= General
= C
=

= C+t

®

e Fillin the Project Name text field; in the Project Types area select the Makefile Project
folder.
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¢ Inthe Toolchain area choose the Other Toolchain entry and then click Finish. If the window
entitled Open Associated Perspective comes up answer Yes. This will open the IDE’s C/C++

perspective.
- - BEX
C Project —

Create C project of selected bype [

Project name: | HelloWorldProCube

IUse default location

Project types: Toolchain:
[= Executable -- Other Toolchain --
[= Shared Library Crwgwin GCC
[= Static Library PNty ECiC

= Makefile project

Show project bypes and toolchains only iF they are supported on the platform

L < Back ][ Mext = H Finish H Cancel

¢ Now you should see the workspace with the newly created project: it will be empty because
currently there are no files.
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& C/C++ - Eclipse Platform

Fle Edit Refactor Mavigste Search Run Projsct Window Help

i R - R AT C i 2 iB-0-Q- IS 1 LERER 9 %5 Dsbug |G cfcr+ |17 Resourcs
L7 Project Explarer 52 %~ =0 = O 5% cutine | @ Make Targets 52 =0
# 125 HeloworldProCube ] &x

125 HelloworldProcube

{21 Problems | ) Tasks | Bl cansale 52 = Properties
Mo consoles ko display at this bme.

0 items selected

e To start developing an application for the PRO? you need to import the files contained in the
directory GE863PRO3_DEFAULT_PROJECT provided by Telit. These files supply the drivers
and configurations necessary to make the system work. Moreover in the main.c there is a
small sample application which can show you how to use the serial ports. To import the
directory open the menu File — Import.

¢ Open the folder General and choose the entry Filesystem and then click on the Next.

.._zsnihﬁ VA < i = Y.
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=3

& Import
Select
. d
Import resources from the local file system into an existing project. I E ﬁ I

Select an impaort saurce;

.type Filker bexk

l:'!r General
@ #rchive File
@‘ Breakpoints
o T Existing P'ru:ujeu:ts inko Workspace

=} Preferences
- [Er CIC++
B Team

¢ Browse to the directory containing the files to be imported and check on the folder
GE863PRO3 _DEFAULT_PROJECT, then click Finish.

page 14 of 35
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& Import
File system —=
Import resources From the local file system, [.-_’ -f
-

From drectary: | C:\Documents and Settingsiuser|Desktop| GEBE3PRO3_DEFALLT_ v | [ Browse... |

= [] (= GES63PRO3_DEFALLT_PROJECT
i [v] (= Buid
#-[#] (= Source

Filter Types...] [ Select Al ] [ Deselect all
Inko folder: |He|||:|'-.-'-.-'|:|r||:|Pr|:|Cu|:|e | [ Browse...
Options

|:| Crerwribe existing resources withauk warning
) Create complete folder struckure

{¥) Create selected Folders only

@ Mext Finish ] [ Cancel

¢ Now you should see the workspace with the imported folders contained in the project.

page 15 of 35

Reproduct;on forbidden W|thout Telit Communlcatlons S.p.A. written authorlzatlon All Rights Reserved



Telit

Development Environment User Guide
1vv0300775a Rev. 1 - 23/04/08

& C/C++ - Eclipse Platform
Fie Edit Refactor Mavigste Search Run Projsct Window Help

i g8 R8BI H-0-Q- i@ 2 E Rl e E %5 pebug |G cfcet |[25 Resource
I Project Explorsr 53 B%~ =0 = (B2 cutine [ @ Make Targets 52 =im
, 8
# 15 HelloworldPraCube
{21 Problems | 4] Tasks | Bl cansale 532 = Propetties e

o consoles o display ak this tme,

[ 5 HellowarldProcube

e Before building the project it's necessary to configure the build directory. Select the project and
open the menu File — Properties.

¢ In the left column choose the C/C++ Build entry and in the right part of the window select the
tab Builder Settings. Fill in the Build Directory text field with the build directory of the
HelloWorldProCube project, and then click Ok.
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& Properties for HelloWorldProCube |z|@@

ltype fiter text | C/C++ Build & -
Fesaurce
Builders N— =
& CiC++ Build Configuration: | Defaulk * | | Manage conFigurations]
- CfC++ General = —
Project References E Builder settings | (&) Behaviour |
Refactaring History
Run/Debug Settings Builder
Builder kype

[Juse default build cormmand

Build cormmand: - Ci\Program Files\openocd-2007re2040tkils bintmake | Variables. ..

Makefile generation

- . T e Seape | o I 2 { ey o) (RS NNy DOU O TR Dt
a2MeErate Makeres Jutomatically Expand Env, Wariable Fefs in Makehle

Build location

Build directory : C:'|,temp'|,w0rkspace'gHeIIDWDrIdPruCu-he'l,Build |

[Wurkspace... ] [File system. .. ] ['l.l'arialjles...

l Restare Defaulks ] [ Apply ]

@ [ []8 ][ Canicel ]

e Go to Project — Build All and, if there are no errors, you will find the binaries in the directory
previously inserted in the project preferences.
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4 Using the debugger

To debug an application for the Pro® you can use different hardware emulators (such as SAM-ICE, J-
Link, Multi-lce, Lauterbach...). The software configuration depends on the type of hardware you use. In
this paragraph we’ll explain how to setup the debugging environment using the OOCDLink emulator:
the general steps are common, you only have to install the correct drivers and configure them for your
hardware.
Regardless the emulator you use, certain files are required to configure your environment. In the host
system you should create a directory called Ge863Pro3\Debug and copy in it the files provided in the
Telit package:

e GEB863-PRO3_ft2232.cfg

e GEB863-PRO3_debug commands.script

e GEB863-PRO3_debug commands_boot.script

(it is not mandatory to put the files in that directory, but if you choose another directory please
remember to modify also the paths in the rest of this section)

The first file will serve to configure the gdb server while the other two offer two different possibilities to
debug an application, as explained later.

4.1 How to use OOCDLink

To setup the debugging environment for using OOCDLink follow these steps:

e Download the OOCDLink drivers (you can find them at the address
http://www.joernonline.de/dw/doku.php?id=projects:oocdlink:2_oocdlinks) and unzip the
archive.

e Plug the USB connection cable of OOCDLIink in the host system; you will be asked for the
drivers: click on the No, not this time option button and then Next.
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YWelcome to the Found New
Hardware Wizard

Windowsz will search for current and updated software by
looking on pour computer, ok the hardware installation CO, or an
the ‘windows Update "Weh site [with your permizsion).

Bead our privacy policy

Can Windows connect to Windows Update to search for
software?

) Yes, thiz ime only

(1 res, now and every time | connect a device

@i

Click Mest ta continue,

Mest » ][ Cancel

1vw0300775a Rev. 1 - 23/04/08

e Select the Install from a list or specific location (Advanced) option button and then click
Next.

Found Mew Hardware Wizard

Thig wizard helps vou inztall zoftware for;
OOCDLink,

.\_'J If your hardware came with an installation CD
=2 or floppy disk. insert it now.

“What do you want the wizard to do?

() Install the software automatically [Fecommended)
{&¥nstall from a list o specific location [Advanced}

Click Mext to continue,

< Back “ Mest » ][ Cancel

Reproductlon forbldden without Telit Communlcatlons S.p.A. written authorlzatlon All Rights Reserved
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e Check the Include this location in the search box and browse to the directory where you
previously unzipped the drivers archive, then click Next.

Found Mew Hardware Wizard

Please choose pour zearch and installation options.

(%) Search for the best diver in these locations.

Llze the check boxesz below ta limit or expand the defaulk search, which includes local
paths and removable media. The best diver found will be installed.

[ Search removable media [floppy, CO-ROM.. ]

[“linclude thiz location in the search:

E-I::\Su:uftware\onu:u:l_Iink_driver\uocd_link_treiher v1i Browze

() Dan't zearch. | will chaose the driver ta install,

Chooge thiz option to select the device driver from a list. Windows does not quarantee that
the driver you chooze will be the best match for wour hardware.

¢ Back “ Mest » ]l Cancel

¢ In the pop-up window entitled Hardware Installation click on Continue Anyway.

Hardware Installation

' E The zoftware vou are installing for this hardware:
L]
OOCOLink [ Channel & )

haz not pazsed Windows Logo testing to werfy its compatibiliby
with Windows 2P, [Tell me why this testing is important. ]

Continuing your installation of thiz zoftware may impair
or destabilize the correct operation of your system
either immediately or in the future. Microzoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
pazsed Windows Logo testing.

LEDntinue.-'i‘-.n_l,lwa_l,l J E{éTDF‘Installatiun |
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e Click Finish in the last window. Now the same wizard will restart asking you for other drivers:
repeat the steps you have just followed.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finizhed ingtalling the zoftware for:

@ O0CDLink [ Charnel & )

Click Finizh to close the wizard.

Finizh

¢ Now we have to configure the IDE in order to start the gdb server with the correct parameters;
this server listens for requests from the gdb debugger and manages the communication with
the drivers we've just installed. Open the IDE (Start menu — All Programs — YAGARTO IDE
— Eclipse Platform) and go to the menu Run — External Tools — Open External Tools
Dialog.

e On the left column of the window select the entry Program and click on the New Launch
Configuration icon.

Ll g

Rproduction forbid
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Create, manage, and run configurations @

= =

un & program
r -=rl

& = He .

Ll =l Configure launch settings From this dialog:

|New launch conFigurationl " - Press the 'Mew' button to create a configuration of the selected type,

@ |=| - Press the 'Duplicate’ button to copy the selected configuration.

¥ - Press the 'Delete’ button bo remove the selecked configuration,

}I.) - Press the 'Filker' button to configure Filkering options.,

- Edit ar view an existing configuration by selecting it

Configure launch perspective settings From the Perspectives preference page.

Filter makched 1 of 1 itemns

® o

e Fill in the text field called Name with the value “Open On Chip Debugger®; select the tab Main
and fill in the text field Location with the executable of the gdb server installed with the
package Open On Chip Debugger. Fill in the text field Working Directory with the previously
created directory (C:\Ge863Pro3\Debug); fill in the text box Arguments with the following line:

-T GE863-PR0O3_Tft2232.cfg
First Click on the Apply and then click on Close.c

Note: the file GE863-PRO3 ft2232.cfg is necessary to instruct the gdb server to use the
OOCDLink: if you have another emulator, you need to modify that file in a propriety way.
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& FExternal Tools

Create, manage, and run configurations Q
Run a program @
= 3¢

Marne: | Cpen On Chip Debugger |

|t';.fpe filker text

= % Program

i % Open On Chip Debugger

=] Main ReFresh ﬁEnwronment 1 Comman

Location:

| CiProgram Filestopenocd-2007re204ibintopenocd frd2xx. exe ]

[Bmwse ‘Workspace. ., ] [Browsg File System... ] [ Variables. ..

Working Directory:

| C 'I,GeEEGSPrc-S'l,Debug |

Browse Workspace. ., ] [Browse File System... ] [ Variables. .. ]

Arguments:

-f GES63-PRO3_Fr2232.cfg i

Moke: Enclose an argument containing spaces using double-quokes (),

| Filter matched 2 of 2 items
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4.2 How to use SAM-ICE

SAM-ICE is a JTAG emulator from Segger that can be used to debug any AT91SAM 32-bit ARM-
based microcontroller. To setup the debugging environment for using SAM-ICE follow these steps:

e Install the J-Link ARM toolkit provided with the emulator, or alternatively download and install
the latest release from the Segger website; this toolkit contains the USB driver and some
utilities, among which the gdb server to which we will refer to in the rest of this paragraph.

e Plug the USB connection cable of SAM-ICE in the host system; the operating system should
identify the new device and use the J-Link driver previously installed with the toolkit.

e Now we have to configure the IDE in order to start the gdb server. Open the IDE (Start menu
— All Programs — YAGARTO IDE — Eclipse Platform) and go to the menu Run —
External Tools — Open External Tools Dialog.

e On the left column of the window select the entry Program and click on the New Launch
Configuration icon.

& External Tools
Create, manage, and run configurations @
e
Run a program —
£ el
= 4 Configure launch settings from this dialog:
|New launch conFigurationl " - Press the 'Mew' butkon ko create a configuration of the selected tvpe,
% =] - Press the 'Duplicate’ butkon to copy the selected configuration.
¥ - Press the 'Delete’ button to remove the selected configuration,
}:1} - Press the 'Filker' button to configure Filkering options,
- Edit or wiew an existing configuration by selecting it
Configure launch perspective settings from the Perspectives preference page.
Filker makched 1 of 1 items
_ \‘ ‘ " : ey -
o | 2l e |
(e e U =R
. " -
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e Fill in the text field called Name with the value “Atmel SAM-ICE"; select the tab Main and fill in
the text field Location with the executable of the gdb server installed with the J-Link ARM
toolkit.

e Click on Apply and then click on Close.

& External Tools @

Create, manage, and run configurations O
€3 External tool location does not exist f"‘_jlj
BEX B3

Mame: | Atmel SAM-ICE |

|I:ype filter text

=] Main w7 Refresh | B Environment | 1 Camman

= G Program Location:
G Atmel SAM-ICE |

[Brnwse workspace. ., ] [Browse_ File Swskem. .. ] [ wWariables. .. l

Working Directory:

[Brnwse Workspace. .. ] [Browse File System. .. ] [ Variables. ., l

Argurents:

Mate: Enclose an argument containing spaces using double-quotes ("),

Filker matched 2 of 2 items

6 Run Close
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4.3 How load and debug an application in the target’s
RAM

The simplest method to debug an application is to load it in the target's RAM via JTAG and debug it
from there. In this way you can debug your application without having to download it manually in the
target every time you make a modification in the source code. Now we will instruct the IDE to run the
gdb debugger with the correct parameters in order to debug the application built in the previous
section.

e Go to the menu Run and click on Open Debug Dialog.

e On the left side of the window select the entry Embedded debug (Native) and click on the

New Launch Configuration icon.

& Debug

Create, manage, and run configurations

o = -
| = S Configure launch settings From this dialog:
'|_New launch configuration k | 7 - Press the 'Mew’ buttan to create a configuration of the selected type.

El CIC++ Attach to Local App
EI CIC++ Local Application
El CJ/C++ Postmorken debuagi
G Embedded debug {Cygwin)
B Embedded debug (Native)

- Press the 'Duplicate’ button ko copy the selected configuration.

- Press the 'Delete’ button to remowve the selected configuration.

i@* ® i

- Press the 'Filker' button to configure Filkering options,

- Edit or view an existing configuration by selecting it

Configure launch perspective settings from the Perspectives preference page.

< | b
Filker matched 5 of 5 items

@ Debug Clase
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e Fill in the text field called Name with the value “HelloWorld“, select the tab Main and fill in the
text field Project with the name of the project. Fill in the text field C/C++ Application with the
path to the ELF file containing the application to debug.

& Debug
Create, manage, and run configurations
UE%X| B = Marns: i_.HeIIoWorId
Itype filker text | = = = :
P ————1 U Main :ﬁ? Debugger | Fll Commands E;y Source | =] Common
[T] cfc++ Attach ko Local Applics ) b
~[€] Cfc++ Local application i
El C/iC++ Postmortem debugger Ereiees
3¢ Embedded debug (Cygwind | HelloworldPraCube | [ Browse. .. ]
=3¢ Embedded debug (Mative) CjC++ Application:

6 R !_EZ_:'!,FEl:q_p_fl,_u-iq_r_k_?E?_cE'_l,_ljg!!g_\_v\f_o_r_!I_:!Er:_o_(;gbe'l,Build'l,HELLOWORLD.eIF | SearchProject...] [ Browse. .. ]
< ks ’ Apply ] [ Rexvert ]
Filter matched & of & items
@ [ Debug ] [ Close ]

—

Select the tab Debugger; fill in the text field GDB Debugger with the path to the gdb
executable installed with Yagarto; delete any text contained in the text field GDB command
file.
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& Debug

Create, manage, and run configurations

Mame; iFéIIoWorId |

|type filker text I

D Main 3‘@ Debugger _ﬂ Commands | EV Source | =] Comman
~[E] CfC++ Atkach ta Local Applicz || | )

E C/C++ Local Application Debugger:  Ermbedded G0
: El C/C++ Postmortem debugger
: ¢ Embedded debug (Cygwin) E_)n_a_l?_L_l_gger Qptions
=+ %G Embedded debug {Mative) Main
“ 3G Mew_configuration

GDE debugger; | o 'I,Program Flles'l,yagarto'l,bln'l,arm -elf-gdb, exe _I Browse, ..

GDE cammand file: |[ Browse... ]

(Warning: Some commands in this file may interfere wikh the startup operation of the debugger, For exarmple "run”.)

Prakocal: !m| w |

[[] verbose console mode

& | & [ Apply ” Revert ]

Filter matched & of & items

) ’ Debug ] [ Close ]

o Select the tab Commands and fill in the text field ’'Initialize’ commands with a line that will
make gdb execute at startup the commands contained in the file GE863-
PRO3_debug_commands.script.

First click on Apply and then click on Close.
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Create, manage, and run configurations

DEx%X B il Mame: | HelloWorld

R f'll't?r"t'?')FF D Main 3‘§‘§~ Debugger | Bl Commands EV Source | =] Comman
[€] CfC++ Attach to Local Applicz || |
: E C/C++ Local Application
; EI C/C++ Postmortem debugger i
56 Embedded debug (Cygwin) source C\Ee863Pra3lDebuglGESG3-PROSG_debug_commands. script
=+ Embedded debug (Mative)
G Mew_configuration

'Initialize’ commands

‘Run’ commands

< > [ Apply ] [ Rewvert ]
Filter matched & of & items
@ [_erug ] [ Clase ]

Now that the debug environment is set up, you can start debugging your application. Connect
OOCDLink to the JTAG port of the target. It is convenient to open the IDE’s debug perspective, so you
can follow the processes that are being performed in any moment. In order to do so, go to Window —
Open Perspective — Debug and if you want to return to the previous perspective, just go to Window
— Open Perspective — C/C++.

The gdb server you have previously configured in the External Tools dialog box must be started first.
In order to do that you should select the menu entry Run — External Tools — Open On Chip
Debugger. The related entry will appear in the Debug view.

The next step is launching gdb itself by going to Run — Open Debug Dialog. On the left side of the
window select the icon HelloWorld, corresponding to the gdb configuration you just made, and click
on Debug (from now on, you can start the debugger with this configuration also selecting the related
entry from the menu Run — Debug History). Some additional entries should appear in the Debug
view showing the status of the process you just started. Wait until gdb initializes the target and loads in
it the application (it may take a few seconds). The target should halt the execution at the first line of
your main() function: from there, you can debug your application setting breakpoints, stepping through
the code and so on. Note that if there is any optimization enabled in the compiler options, debugging
can have some difficulties since the program may not follow the execution flow that you are expecting.
i

/JM Lpyeed
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If you want to terminate the execution of any process you started from within the IDE, just select the
related entry in the Debug view and click on Run — Terminate.

4.4 How debug an application in the target’s flash

In the previous paragraph we described a debugging method in which the binary image of the
application is downloaded through JTAG directly in the targets RAM and executed from there.
Another way to debug your application is to transfer the image (the bin file created in the Build
directory of your project) into your target’s flash and instruct U-Boot to load it in RAM and execute it.
You can debug the application once it is started by U-Boot. With this technique you can examine your
application’s behavior in the same conditions as when the target executes a normal boot sequence,
but you have to download manually the image into the target memory every time you modify it.

Read the next section for instructions on how to flash an application and instruct U-Boot to execute it
automatically at startup.

To setup the debugger, you can either modify the configuration you made in the previous paragraph,
or create a new one. The only difference is that the debugger must execute a different script file at the
start-up (GE863-PRO3_debug commands_boot.script). To use the new file, you have to change the
text contained in the text field ’Initialize’ commands in the tab Commands of the Debug dialog box
and click on Apply.

(ke
@iee
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Create, manage, and run configurations

Mame; | HeIIoWorIEI- |

.tvpe filker text -! o : = :
O =] main ‘ﬁf& Debugger | Bl Commands B Source | | Comman

E ClC++ Attach ko Local Applice
: El CIC++ Local Application
E C/C++ Postmortem debugger
G Embedded debug (Cyawin
[=5G Embedded debug (Mative)
G Helloworld

‘Initialize’ commands
| source C:\Eed63Pra3lDebuglGES63-PROS_debug_commands _boot, script

'Run’ commands

< | 2 [ Apply ] [ Revert ]
Filter matched & of & items

@ [ Debug H Close ]

Now you can debug your application as described in the previous paragraph. First start the gdb server
(if not already started) and then start the debugger with the new configuration. In this case, if you have
an open terminal emulator in the host and connected to the target (for details see the next section),
when the debugger is started you should see U-Boot output messages. When U-Boot starts your
application, the execution is halted at the beginning of the main() function and from there you can
begin to debug the application. It is recommended to configure U-Boot to load and execute
automatically your application during the boot sequence. For more detailed instructions on how to do
that please read the next section.
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5 Using U-Boot

U-Boot is a popular bootloader that offers many features useful to manage an embedded system. You
can load an operating system (or whatever application you want to deploy), but you can also transfer
files from a remote system to the target and store these files in non volatile memory. In this chapter
you will learn how to perform these tasks.
The user’s interface of U-Boot is text-based and can be accessed through a terminal emulator. As an
example, we will describe how to use the HyperTerminal application, which is included in the Windows
operating system.
e Connect a serial port of the host system to the serial port of the target called AP DEBUG
e Go to the Windows menu Start — All Programs — Accessories — Communications —
HyperTerminal to open the application.
¢ In the window named Connection Description enter a name for your connection (for example
Ge863Pro3) and click on OK.

Connection Description EJE|

IEJ: :
3@‘ Mew Connection

Enter a name and chooze an icon for the connection:

Harme:
| GefE3Prol

lizan;

¢ In the window Connect to select the serial port of your host system (if your PC has only a
serial port, it should be COM1) and then click on OK.

i EEaE o
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Connect To

& Gessario3

Enter detailz for the phone number that you want bo dial;

Countrydregion;

Area code: |

Phone number; | |

Connect uzsing: i COM1

[ OF. H Cancel ]

¢ In the next window select 115200 bits per second, 8 data bits, no parity bit, 1 stop bit and no
flow control, then click on OK.

COM1 Properties

Fort Settingz |

Bits per second: |'I152EIEI v'i
Data bits: |E} v!
Parity: iNl:une v|

Stop bits: |1 VI

Elaws contral; Hn:nr'ue vi

[ Bestore Defaults ]

[ k. ][ Cancel ][ Apply ]

A2
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Now that you are ready to use U-Boot reset the target and you should see U-Boot’'s output
messages. You can save the current configuration by clicking on File — Save and the next time
you will want to use HyperTerminal, you can retrieve this configuration by clicking on the Windows
menu item Start — All Programs — Accessories — Communications — HyperTerminal —
Ge863Pro3.ht (in case you've saved the configuration with that name).

5.1 How to flash an application

In you want to flash an application in the target using U-Boot please follow the next steps:

¢ Load the application with one of the load commands below:
0 loady: for loading a file with the Ymodem protocol.
o loadb: for loading a file with the Kermit protocol.
Issue the chosen command with the RAM Address where you want to copy the file (possible
values start from 0x20012000). U-Boot is now ready to accept incoming data.

e Send the file from the host with the chosen protocol. If everything went on properly, at the end
of the transfer the number of transferred bytes is displayed both in decimal and hexadecimal
format in the U-Boot shell.

e Issue the cp.b command with the RAM address where you previously copied the file, the flash
address where you want to store the file (possible values start from 0xD0020000) and the
number of bytes to be copied.

Example: to transfer a file with size of 7500 bytes with the Ymodem protocol and store it in the flash at
the virtual address 0xD0020000 (that corresponds to the 0x20000 offset from flash beginning) type the
following command:

loady 0x20012000
Then click on the HyperTerminal’'s menu item Transfer — Send file...; in the window that appears
browse to the file you want to transfer and select the protocol Ymodem.

M Send File

Folder: C:h\Documentz and Settingshfrancescola

Filenarne:
| C:\GeBE3Pro3 WM papplication. bin I Browse...
Protocol

v moden

[ Send H Cloze ” Canicel

Wait until the transfer is done, then type the following command to store the file in flash:
cp-b 0x20012000 0xD0O020000 7500

(ke
@iee
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5.2 How to start an application

Since the connection between the ARM processor and the flash memory is achieved through a serial
interface, the target cannot execute the application directly from the flash. So, the binary image has to
be loaded in RAM and executed from there. To launch an application in the target using U-Boot follow
these steps:

¢ Load the application in RAM in one of the following two ways:

0 use the loady and loadb commands as explained in the previous paragraph;

o if you have in flash a previously stored application, load it using the cp.b command
specifying the flash address where the application is stored, the RAM address where it
is to be copied and the number of bytes to be copied.

Example:
cp-b 0xD0020000 0x20012000 7500

e Issue the go command with the correct RAM address.
Example:
go 0x20012000

After this command your application should start running.

5.3 How to automatically start an application from flash
in the boot sequence

If you want the target to automatically start your application, U-Boot must be instructed to load the
binary image from flash to RAM and execute it from there.

¢ In the U-Boot shell, change the environment variable bootcmd which contains the commands
that must be automatically executed at startup. If we suppose to have copied an application of
size 35000 bytes in the flash address 0xD0020000 we can use the following command:
setenv bootcmd cp 0xD0020000 0x20012000 35000\;go 0x20012000

e Save the environment in the flash with the following command:
saveenv

¢ When you reboot the target, U-Boot waits for a timeout (by default 3 seconds) to expire, and if
during this interval you don’t type anything in the shell, you will see your application running.

For further details on U-Boot usage you can refer to the home page of the project
http://sourceforge.net/projects/u-boot.
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