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Using Open Source Tools with STM32 Micros

Introduction

For those on a limited budget, use of open source tools to develop embedded software for the
ARM devices is the only way. The goal of this document is to help those interested in doing
development with Linux by making their installation of an ARM development system a bit
easier. So far most of the information for ARM development is for windows while the Linux users
are ignored. For development on Linux you are usually on your own.

The goal of this document is not to do everything for you but to make your life easier. You still
need to be somewhat familiar with your Linux environment to use this document. This
document describes an installation on ubuntu 8.10 Linux. The favorite development
environment appears to be eclipse. Ubuntu 8.10 uses an old version of Eclipse. The latest
release of eclipse is 3.4 and the latest development code is 3.5. This document will use version
3.5, either versions 3.3 or 3.4 could be installed. | do not provide plugins for 3.2 and have no
plan to do so. | have plugins for the latest 3 versions.

For the debugging part you will need the Zylin plugin because even the latest CDT has some
serious bugs in regard to debugging embedded ARM7 or Cortex devices. The Zylin source had
to be patched because of the missing simulator would keep it from being compiled. | have
removed the useless windows stuff.

For development you will need a set of tools. The package that | provide fully supports
ARM7TDMI and cortex-m3 devices such as STM32 and Luminary.

For this demo | use a board from Olimex designed for IAR called STM32-SK.

If you need to rebuild the packages you need to note that in order to compile GCC you need to
have it installed already as well as newlib. A work around would be to create a bootstrap
version first. This is a bit more complicated.

The binaries were compiled under the 32 bits version of ubuntu 8.10. They will work on any
recent debian based system.
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Using Open Source Tools with STM32 Micros

Hardware Information

I.‘.‘fl

r 4

As a hardware platform to exercise our ARM cross development tool chain, we will be using the
STM32-SK evaluation board from Olimex at the cost of around $250.00. You can purchase this
board at digikey , future or some other distributor of STMicros. Olimex sells a slightly different
board which is somewhat cheaper. You can get some cheaper boards at MicroController Pros.as
well. Type STM32 in the search box. You will see several interesting boards using the STM32
processor.

The STM32-SK board includes two serial ports, a USB port, 1 CAN port, 16 LEDs, a LCD display,
a potentiometer connected to an A/D port, a connector for a microphone and one for a
headphone. It also has a connector in the back for a flash SD drive. It has standard JTAG
connector for debugging.

This board comes with a limited version of the IAR Compiler. The Full version is very good but
very expensive. The ARM GCC Compiler compares well against IAR compiler and is open
source. For commercial projects you should seriously look into buying IAR.
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With the board comes a programmer from IAR, it works nicely with windows but the
OpenOCD support for Linux is very new and operation is rather slow compared to the
competitors. This is likely to change with time.

Olimex has a few USB devices that you can buy at MicroController Pros

The device used with this tutorial is the ARM-USB-
TINY which costs $41.00. You could use something
different like the ARM-USB-JTAG which costs
$72.00. Unless you need the extra serial port and
need the power supply this device has no real
advantage over the tiny device.

Open Source Tools

To install an ARM cross development tool chain, we need the following components:

Eclipse IDE version 3.3, 3.4 or 3.5

Debugger plugin (derivative of zylin plugin)

Modified version of the gnuarm eclipse plugin.

Binutils, GNU C++/C Compiler and newlib for arm-elf targets
Latest OpenOCD for JTAG debugging

uhwhNE

is a list of some of the files available at Catudal Software.

I
(0]
=
(0]

arm-elf-binutils-2.19_020109-1_i386.deb
binutils-cvs-020109.tar.bz2
arm-elf-gcc-4.4.0_013109-1_i386.deb
arm-elf-gcc-4.4.0-locales_013109-1_all.deb
gcc-svn-013109.tar.bz2
arm-elf-newlib-cvs_020109-1_i386.deb
newlib-cvs-020109.tar.bz2
arm-elf-gdb_6.8-1 i386.deb
arm-elf-gdb-6.8.tar.bz2

10. libftd2xx_0.4.16-4 i386.deb

11. openocd-0.1.0_0.1.0-1_i386.deb

12. openocd-0.1.0.tar.bz2

13. arm-elf-gcc-plugin-eclipse-3.3.2.tar.bz2
14. arm-elf-gcc-plugin-eclipse-3.4.tar.bz2
15. arm-elf-gcc-plugin-eclipse-3.5.tar.bz2

CoNoUIRWNH

The locales file is only needed if you want the message to be in your native language if said
language is not english. The plugin chosen will depend on which version of eclipse you use.

Page 4 of 42


http://microcontrollershop.com/product_info.php?cPath=154_171&products_id=1425
http://microcontrollershop.com/product_info.php?products_id=1854
http://microcontrollershop.com/product_info.php?products_id=1854
http://microcontrollershop.com/product_info.php?products_id=1854
http://microcontrollershop.com/product_info.php?products_id=1425
http://www.olimex.com/dev/arm-usb-ocd.html

Using Open Source Tools with STM32 Micros

Installation of C Compiler, utilities and newlib

You need to open a terminal window. You can either su root or use sudo to install the
applications.

You do a cd to the directory where the files have been downloaded and install them

sudo debpkg -i libftd2xx_0.4.16-4 i386.deb

sudo debpkg -i openocd-0.1.0 0.1.0-1_i386.deb

sudo debpkg -i arm-elf-binutils-2.19 020109-1_i386.deb
sudo debpkg -i arm-elf-gcc-4.4.0 013109-1 i386.deb
sudo debpkg -i arm-elf-gcc-4.4.0-locales_013109-1_all.deb
sudo debpkg -i arm-elf-newlib-cvs 020109-1 i386.deb
sudo debpkg -i arm-elf-gdb_6.8-1_i386.deb
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Installation of Eclipse

The version of eclipse that comes with ubuntu 8.10 is too old to be usable with the latest
embedded development. You need to first remove the version that is installed. You could also
choose to compile your own version. It should be at least version 3.3. The latest release is 3.4.

You can download version 3.4 here. The wed address is http://www.eclipse.org/downloads/

The version we will describe here is version 3.5. This version is perfect for C or C++
development. If you prefer a more complete version use the release version 3.4. Take note that
any issues found in the C C++ plugin are more likely to have been resolved in 3.5.

If you choose a different version make sure that you pick the right plugins as they all have the
the same names but are compressed in files with names that include the eclipse version
numbers. The latest eclipse SDK as of Feb 8™ is version 3.5M5 .

The web address is http://download.eclipse.org/eclipse/downloads/

Download and decompress the packages on the root your user account. If you have several
users you may want to put it on /usr/local. The next step is to create an entry in the menu to
make it easier to call it. The file to run is named eclipse, on the eclipse directory.

@ Accessoires >
@ Accés universel > Start Eclipse using the menu.
|.T| Bureautique >
‘é Graphisme >
@' Internet >
[3_.] Jeux >
@ Outils systéme >

[ﬁ_Prgrammatinn )”- Eclipse

w Son et vidéo > u Editeur Bluefis

IDE Eclipse

il Geany

a Lazarus

@ Ajouterfsupprimer...

T

Corbeille
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The Eclipse splash screen opens up as shown here.

5Nt
—echpse

GALILEO

The first time that you run eclipse or if you have never selected a default workspace it will bring
this menu. To accept the default workspace select “Use this as the default and do not ask again”.

Select a workspace

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

Workspace: |[fhomefmicheliworkspace Browse...

¥ ‘Use this as the default and do not ask again;
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Flle Edit MNavigate Search Project Run Window Help

B x x B

Javal - Eclipse SPK

Bun Window | Help The default SDK doesn't have
- Welcome support fgr C and C++ so we need
J e~ J to install it.
(#) Help Contents TEF
&7 search

Dynamic Help

Key Assist... Shift+Ctrl4L
Tips and Tricks...
Cheat Sheets...

Check for Updates

Install New Software...

Installation Information

About Eclipse SDK
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We only need to add support for C and C++. Support for java and plugin development is
already installed. Click on Next

Install
Available Software
Check the items that you wish to install @
Work with: |All Available Sites | ~ | |ﬁdd...|

Find more software by working with the '2vailable Software Sites' preferences.

|t_ pe filter text |
Name Version
< [[]000 C and C++ Development
& §* Eclipse C/C++ Development Platform 5.0.1,.200809120802
¥ 5+ Eclipse C/C++ Development Too\sb 5.0,1,.200809120802
[ "] 4+ Mylyn Bridge: C/C++ Development 5.0.1.200809120802
= []000 Charting and Reporting
[l @ Eclipse BIRT Doc 2,3.1v20080630-2207w31191_34b
[] §* Eclipse BIRT Report Designer Framework 2.3.1v20080630-7M7Y7AAYdIXLgz-SLsyMQ2 1x2fl
= [] 000 Collaboration Tools
["] 4* Dynamic Languages Toolkit - Mylyn Integration (Incubation) 0.95.1.v20080626-2043-08T07wW31191_1402545
[7] § Mylyn Bridge: C/C++ Development 5.0.1,200809120802 =
-
Details
Eclipse Mylyn Bridge for COT. Allows use of Mylyn with CDT supported projects.
More...
& Show only the latest versions of available software W Hide itemns that are already installed
& Group items by category What is already installed?
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Click on Next to accept the installation.

e Install

Install Details

Review the items to be installed.

Mame \ersion |id |
4+ Eclipse C/C++ Development Platform ©5.0,1.200809120¢ org.eclipse.cdt.platform feature.group
P L Eclipse C/C++ Development Tools ©5.0,1,200809120¢ org.eclipse.cdt feature.group

Size: 21 781 KB
Details

® < Back H

Next =

| | Finish | | Cancel
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It would be a good move to accept the terms. If not the install will be canceled. Click on Finish
to complete the installation.

Review Licenses

Licenses must be reviewed before the software can be installed. This includes licenses for software required to complete the install. @
Iterns with licenses: License text;

— | version |[ECLIPSE FOUNDATION SOFTWARE USER AGREEMENT B

) ) : March 17, 2005
4+ CDT GNU Toolchain Build Support - 5.0.1.200809120802

{* CDT GNU Toclchain Debug Supper 5.0.1.200809120802 Usage of Content
(§* Eclipse C/C++ Development Platf 5.0.1.200809120802

: THE ECLIPSE FOUNDATION MAKES AVAILABLE SOFTWARE,
L+ Eclipse C/C++ Development Tools 5.0.1,.200809120802

DOCUMENTATIGN, INFORMATION ANDJOR

OTHER MATERIALS FOR OPEN SOURCE PROJECTS (COLLECTIVELY
"CONTENT").

USE OF THE CONTENT IS GOVERMNED BY THE TERMS AND COMNDITIONS OF
THIS

IAGREEMENT AMND/OR THE TERMS AND COMNDITIONS OF LICENSE
IAGREEMENTS OR

MNOTICES INDICATED OR REFERENCED BELOW. BY USING THE CONTENT, YOU
IAGREE THAT YOUR USE OF THE CONTENT IS GOVERMED BY THIS
IAGREEMENT

IAND/OR THE TERMS AND CONDITIONS OF ANY APPLICABLE LICENSE
IAGREEMENTS

OR NOTICES INDICATED OR REFERENCED BELOW. IF YOU DO NOT AGREE TO
THE

TERMS AND CONDITIONS OF THIS AGREEMENT AND THE TERMS AND
CONDITIONS

OF ANY APPLICABLE LICENSE AGREEMENTS OR NOTICES INDICATED OR
REFERENCED

BELOW, THEN YOU MAY NOT USE THE CONTENT.

-]

® i accept the terms of the license agreements:

() I do not accept the terms of the license agreements

Iext = l Finish ] | Cancel ‘

™

Install

Operation in progress...

]

Downloading org.eclipse.cdt.debug.mi.ui

(] ‘Always run in background

Run in Eackgruund| | Cancel | | Details ==
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We now close Eclipse because we need to install a plugin which will handle the project creation
that we will use for the arm-elf tools. It is important to choose the correct plugin for the Eclipse

version installed. All three packages have files with identical names. The plugins compiled for
one version of eclipse will not work in a different version.

You need to copy the two plugins to the eclipse plugins directory.

The plugin package includes two plugins, one for ARM development and the other one a modified

version of the Zylin plugin. The Zylin plugin is cleaned up of the windows and mac parts and
fixed so it would actually work with Linux.

When you open eclipse again you will get an other welcome menu which you just have to
remove.

Java - Eclipse 5DK

File Edit MNavigate Search Project Bun Window Help

Overview

The Eclipse software development kit is the development environment used to develop plug-ins for the Eclipse platform. It provides first-class Java
programming tools, and plug-in development tools for building Eclipse-based applications and extensions.

C/C++ Development
Get familiar with the C/C++ Development Tools (CDT)

Workbench basics

Learn about basic Eclipse workbench concepts

Java development

J

Get familiar with developing Java programs using Eclipse

Eclipse plug-in development

Learn how to extend Eclipse by building new plug-ins

Team support

Find out how to collaborate with other developers
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Click on “Window - Other”. You then get an option of which perspective you want to open.
Choose C/C++.

Java - Eclipse SpK [ Open PeErspective '

Bun | Window | Help
TR @ cjc++
B J L e indow [@1 CV'S Repository Explorin
Mew Editor P ry Exp g
. = 35 Debug
—[ Open Perspective )] 5 Debug &Jjava (default)
Show Wiew > | & java ©&J Java Browsing
) ) &J Java Browsing 2! Java Type Hierarchy

Customize Perspective... 4= Plug-in D | "

ug-in Developmen
Save Perspective As... Other... Ez\jReg P

source
Beset Perspective...
- B ) £ Teamn Synchronizing
Close Perspective
Close All Perspectives
MNavigation >

[ Working Sets >
Preferences
oK ] | Cancel

C/CH+ = EClipse 5K

File Edit Refactor Mavigate Search Project Run  Window Help

=5 @ & @ e | |- 0-a-|& |0 = [Roed
[t Project Explorer 52 =08 = O gz outl & Mak] =0
& An outline is not available.

WTHSI(S] =2 Cunsu\e} B Pmpert\esw ¥ =0

0 iterns

Description | Resource | Path Location | Type |

¢
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To test our installation we will create an empty project and copy the files from a project that we

know works fine.

Using Open Source Tools with STM32 Micros

= CJCH+ = EClipse SDR
File | Edit PRefactor Navigate Search PBun Project Window Help
| New shift+Alt+N > || & € Project
Open File... C++ Project
% Project...
Ctrl+w
sShift+Ctrl+wW Convert to a C/C++ Make Project
@Y% Source Folder
ctrl+s
¥ Folder
B (€7 source File
shift+ctrl+s = i
|n7 Header File
[ File from Template
Move... & Class
Rename... F2
o 4 other... Ctrl+n
& Refresh FS
Convert Line Delimiters To >
Erint... Ctrl+p
Switch Workspace >
Restart
E2g Import...
5 Export...
Properties Alt+Enter
1 Config/TAGTab.java [embeddedcdta_0y...]
2 pluginxml [embeddedcdta_0]
3 pluginxml [org.eclipse.cdt.arm-elf]
4 CMainTab java [embeddedcdtd_ofsrc/...]
. El conscle 2 . E Proper‘ties}
Exit

WO CONSOIES 1O AISpay

at this time.
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Enter a name for the project. We will use the default location for the project. It will be a GCC ARM
project. The GCC ARM project uses the arm-elf-gcc compiler.

C Project

C Project —
Create C project of selected type [

Project name: [STM32-SK_LCD_Dem |

M Use default location

Location: | fhormejmicheljworkspace/STM32-SK_LCD_Demo Browse., .,

Project type: Toolchains:

= = Executable GCC ARM

& Empty Project Linux GCC

@ Hello World C++ Project
@ Hello World ANSI C Project
I = shared Library
P = Static Library
P = Makefile project

W Show project types and toolchains anly if they are supported on the platform

@ = Back Mext = | | Finish | | Cancel
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We will just create a debug environment for this test so we remove the mark for the Release
section. Press on next.

r*‘
: CHToject EE=T
Select Configurations —
Select platforms and configurations you wish to deploy on [

Project type:  Executable
Toolchains: GCC ARM

Configurations:

M € Debug |
[ | ¢ Release

Select all

| Deselect all

Advanced settings...

Use "Advanced settings" button to edit project's properties.

Additional configurations can be added after project creation.
Use "Manage configurations" buttons either on toolbar or on property pages.

@ = Back Mext = Finish | | Cancel

For now we just press on Finish. We will come back to the properties later on to fix the project
configurations.
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File | Edit Refactor Mavigate

Using Open Source Tools with STM32 Micros

Search Bun Project Window Help

New shift-+At+N > | g o J -
Open File,..
Ctrl+w
Shift+Ctri+w
Ctrl+5
Shift+Ctrl+5
o
Fename... F2
£’ Refresh FS
Convert Line Delimiters To >
Print... Ctrl+P
Switch Workspace >
Restart
i2g lmport... J
£ Export...
Properties Alt+Enter
1 ConfiglTAGTab java [embeddedcdt4_0j...]
2 plugin.xml [embeddedcdt4_o]
3 plugin xml [org.eclipse.cdt.arm-elf]
4 CMainTab java [embeddedcdtd_ojsre/...]
Exit El console @

NG CONSOIES 1o aisplay at this time.

Page 17 of 42

We will import some files from a
working project. We don't bring any
makefiles since the plugin will take
care of creating the proper makefiles
needed.



Using Open Source Tools with STM32 Micros

£ Import € IMporE

select File system @
. . . . @ source directory is not valid or has not been specified.
Import resources from the local file system into an existing project.
From d\rectory: || | v | ‘ Browse...
Select an import source:
|ty|:we filter text ‘
~ [ General
[ Archive File
[ Existing Projects into Workspace
[, File System
El Preferences
b & cict+ F\Iterl\pes”.| ‘ Select All ‘ | Deselect All
b = cvs
b= P|ug-in Deve|opment Into folder: [STM32-SK_LCD_Demo I ‘ Browse...
I (= Run/Debug “Option
[ = Team [] Overwrite existing resources without warning
() Create complete folder structure
® Create selected folders only
® | < Back “ Next = ] | Finish | | Cancel | @ | < Back || Next > || Finish || Cancel

Import from di

‘Ea michel || temp_eclipse
Raccourcis 2] [Nom ~ | Modifié |
[& Rechercher startup.c Hier 4 20:13
@ Récemnment utilisés stm32f10x_adc.c Hier & 20:13
&g michel stm32f10x_adc.h
B Bureau stm32f10x_confh
L Systéme de fichiers stm32f10x_flash.c
) Média 98,7 Mio strm32f10x flash.h
| Média 395,9 Gio stm32f10x
[ Média 200,0 Gio = stm32f10x
(| Média 98,7 Mio stm32f10x_it ¢
() Mé&dia 57.5 Mio stm32f10x_it.h
() jmandrivaHome Fl| | stm32f10x_lib.c
— [boot strm32f10x_lib.h
=/ stm32f10x_map.h
— [suse stm32f10x_nvic.c
=) Média 57,5 Mio strm32f10x_nvic.h Hier & 20:

L FREEDOS ||| stmazfiox_rec.c :
=) Lecteur cO-RW/DVD stm32f10x_rec.h :
— fhome strm32f10x_tim1.c Hier & 20:13
) ffe8 strm32f10x_tim1.h ‘Hier & 20:13
strm32f10x_type.h EHier 3 20:13
STM32-SK-FLASH.Id Hier & 20:13
‘ b Aj_outer‘ | Enlewver syscalls.c Hier & 20:13 |{
Select a directory to import from,
‘ OAnnuler l a\_falider
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We pick all the files on the root directory of ~/temp_eclipse/STM32-SK_LCD_Demo as well as the
LCD directory. All the files will be copied to the ~/workspace/STM32-SK_LCD_Demo directory.
Do not mark the STM32-SK_LCD_Demo directory.

= Import |:|'
File system e
Import resources from the local file system. 4
From directory: |/home/michelternp_eclipse w | | Browse... |
- [] (= temp_eclipse ¥ [g cortexm3 macro.h £
P &= LCD M [g includes.h
[ [€ main.c

¥ 5 openocd_stm32_jlink.cfg

¥ = openocd stm32_OlimexTiny.cfg
& [g startup.c

¥ 2 STM32-SK-FLASH Id

—a r 1 lzl
|Fi|ter _Types...| | Select all | | Deselect All |
Into folder: |STM32-SK_LCD_Dem0 | | Browse...
Options

[] Dverwrite existing resources without warning
() Create complete falder structure

@ Create sglected folders only

@ < Back MWext = Einish ‘ | Cancel

Press finish when all the files have been selected
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File | Edit Refactor MNavigate Search Bun Project Window Help The project is almost ready- Before

Mew Shift+alk+n >
Open File,..
Ctri+w
shift+Ctrl+w
Ctrl+5
shift+Ctrl+5
Move
Rename... F2
&' Refresh F5
Convert Line Delimiters To >
Print... Ctrl+P
Switch Workspace >
Restart
£23 Import...
0 Export...
Properties Alt+Enter
1 ConfigjTAGTab java [embeddedcdtd_0/...]
2 plugin.xml [embeddedcdt4_o]
3 plugin.xml [org.eclipse.cdt.arm-elf]
4 CMainTab java [embeddedcdtd_0fsref...]
Exit & consel

I [n| stm32F10x_tim1.h

[[=-Bund [ST¥32-SE_LCD_Demao]
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You may need to expand C/C++ Build settings if not already done. Pick the Settings option.

Properties for S1M32-5K:

Settings = =

Resource

Builders Configuration: ‘ Debug v | |Manage Cunﬁgurat\cns‘.‘|
~ CjC++ Build
Build Vvariables

Discovery Options ool Settings ‘ﬁBuiId Steps Build Artifact |Binary Parsers | & Error Parsers

Environment ~ 5 Assembler Command: ‘arm—elf—as

0 —
(5 Target All options: |-mthumb -rcpu=cortex-m3 -gdwarf-2 --warn

Settings

Tool Chain Editor
P C/CH++ General

(2 Debugging
(# General

Project References = ® C Compiler =
Run/Debug Settings 5 Target

(& symbols Expert settings:

(2 Directories

Command

[eemms ${COMMAND } ${FLAGS} ${0OUTPUT_FLAG }4${OUTPUT_PREFIX}${0QUTPUT} ${INPUTS}

(2 optimization

(% Debugging

(# Warnings

(2 Miscellaneous
~ & C Linker

(2 General

(% Libraries

(& Miscellaneous
- & objCopyFlash

# output

(& Section

(2 miscellaneous

| Restore Defaults | | Apply ‘

® l oK ] | Cancel |
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We first start with the Symbols. We need to add a definition. Click on the add button.

Properties for S1M32-5K_[[COTDemo

type filter text Settings

Resource

b Builders Configuration: ‘Debug

~ CjC++ Build
Build Vvariables
Discovery Options 3 Tool Settings ‘ﬁBuiId Steps ' Build Artifact |Binary Parsers | Error Parsers

~ | |Manage Configuratiens...

Environment

v & Assembler
Settings (& Target
Tool Chain Editor . _ thumbz__
(£2 Debugging
P C/C++ General % General
Project References

~ & C Compiler
Run/Debug Settings (B Target

(&2 Symbols

(2 Directories

Defined symbols (-D) & w =

Undefined symbols (-U) &)

(2 optimization
(% Debugging
(# Warnings

(2 Miscellaneous
~ & C Linker

(2 General

(% Libraries

(& Miscellaneous
- & objCopyFlash
# output

(& Section

(2 miscellaneous

| Restore Defaults | | Apply ‘
[
@ [ ox

] | Cancel |

Edit" Dialog

Defined symbols (-D)

__thumbz

(o]'4 | | Cancel
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We need to identify the linker script. Press on Browse and pick the file STM32-SK-FLASH.Id on the
project directory.

Resource

Builders
< C/C++ Build
Build Variables
Discovery Options
Enwvironment
Settings
Tool Chain Editor
b c/jc++ General
Project References
Run/Debug Settings

Settings

Properties for S1M3:

=y -

Configuration: ‘ Debug

v ‘ |Manage Cnnﬁguratmns..‘|

1% Tool Settings ‘F'Bul\d Steps

Build Artifact |Bmary Parsers 3 Error Parsers

- B Assembler
(2 Target
% Debugging
& General
~ & C Compiler
(= Target
& Symbols
(2 Directories
(& Optimization
(& Debugging
# warnings
# miscellaneous
~ By C Linker
(% General
(5 Libraries
(% miscellaneous
= & ObjCopyFlash
= output
& section

& Miscellaneous

Script (-T) |jhcmefm\cheijorkspacefSTM32—SK_LCD_Demc[STM327SKVFLASH‘Id

|| Browse... |

& Do not use standard start files (-nostartfiles)
] Do not use default libraries (-nodefaultlibs)
[ No startup or default libs (-nostdlib)

=il I‘h shared libraries (-static)

|Resture Defaults | ‘ Apply

3 michel H workspace ” 5TM32-5K_LCD_Dem0‘
Raccourcis 2] [vom ~ | Modifig|
(5 Rechercher [5) openocd_stm32_olimexTiny.cfg 11:06
&) Récemment utilisés [7 startup.c 11:06
&g michel [5] 5TM32-SK-FLASH Id 11;06
@ Bureau [5] stm32f10x_adc.c 11:.06
[ Systame de fichiers [5) stm32f10x_adc.h 11:.06
[-] Lecteur CD-RW/DVD || stm32f10x_confh 11:06
. fhome [7] stm32f10x_flash.c 11:06 |
L fe _||[F) stm32f10x_flash.h 11:06
= Média 98,7 Mio [5) stm32f10x_gpio ¢ 11:06
— Média 295,8 Gio [5] stm32f10x_gpio.h 11:06
= Média 300,0 Gio [5) stm3zf1ox_it.c 1106
— Média 98,7 Mio [5) stm3zf1ox_it.h 1106
— Média 57.5 Mio |-] stm32f10x_lib.c 1106
— jmandrivaHome |2] stm32f10ox_lib.h 11:06 || _
— Jboot |7] stm32f10x_map.h 1106
= |1 stm3zf10x_nvic.c 11:06
= jsuse |17 strnzzflox_nvich 11:06
— Média 57.5 Mio |7] stm32f10x_rec.c 11:06
_ FREEDOS |5] stm32f10x_rec.h 1106
- [ stm32f10x_tim1.c 11:06
[ s ] |7] stm32f10x_tim1.h 1106
Ajouter Enlever | |[F] stm32f10x_type.h 1106 ||
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The next step will be to set the library paths and libraries used. Click on add in the libraries
section and enter c and gcc.

Broperties for 51 M3Z=5K [[COTYemo

Settings

Resource

Builders Configuration: ‘ Debug

v | |Manage Configurations...
< C/C++ Build

Build variables
Discovery Options 3 Tool Settings ‘_ﬁBmId Steps Build Artifact |B|nary Parsers | € Error Parsers

Environment

v © Assembler Libraries (-1} € 4 8 |
(2 Target

Tool Chain Editor (2 Debugging €

b c/c++ General  General dee

~ B3 C Compiler
(2 Target

(2 symbols

Settings

N

Project References
Run/Debug Settings

(2 Directories Library search path (-L) & = & &

Jusrfarm-elf/libjthumbjthumbz
Jusrflibjgecfarm-elfid.4.0/thumbthumb2

(& optimization
(2 Debugging
(# Warnings

(& Miscellaneous
= B C Linker

(£ General

(2 Libraries

(2 Miscellaneous
~ & objCopyFlash
(2 output

(# section

(& Miscellaneous

w1 | Restore Defaults | | Apply ‘
® l oK ] | Cancel |

Click on add in the Library search path section. Enter the path for the libgcc library for thumb?2
and click on OK.

Edit directory path

Directory:

Jusrflibfgcefarm-elf/4.4.0fthumb/thumb2

oK ] | Cancel | |Work5pace... | |Fi|e system...
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Click again on add and enter the patch for the library for libc for thumb2 and click on OK.

EditTdirectony path

Directory:

jusriarm-elflibthumbthumbz

oK ] | Cancel | |w::rkspace... | |Fi|e system...

Next we need to setup the include paths

Properties for STM32-5K_[[COTDemo

Settings [ -
Resource
Builders Configuration: ‘ Debug ~ | |Manage Configurations...
vhCf(:'i-'i' Build
Build variables
Discovery Options 3 Tool Settings ‘PBuiId Steps ' Build Artifact |Binary Parsers | € Error Parsers
Envirenmeant

v & Assembler Include path (-1} € & 8 i
(£ Target g {workspace_locy/STM32-SK_LCD_DemojfLCD }*
(2 Debugging
(%2 General

~ & C Compiler

(£ Target

(2 symbols

(2 Directories

(2 optimization

(# Debugging

2 Warnings

(22 miscellaneous

~ B C Linker

(£ General

(% Libraries

Settings

Tool Chain Editor
P C/CH++ General

Project References

"¢ {warkspace_locy/STM32-SK_LCD_Deme}"
Jusrflibjgccfarm-elfi4.4.0/include

Run/Debug Settings Jusrfarm-elfjinclude

(& Miscellaneous
- & ObjCopyFlash
(% output

(& Section

(2 miscellaneous

| Restore Defaults | | Apply ‘
I w

l oK ] | Cancel |
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Click on the add button and enter the local path the LCD directory.

EditTdirectony path

Directory:

"¢ {workspace loc/STM32-SK_LCD Demo/LCD}"

] | Cancel | |w::rkspace

| |Fi|e system...

Click on the add button and enter the local path the project directory.

Editdirectony path

Directory:

"s{workspace loc jSTM32-5K_LCD _Demol"

l | Cancel | |Work5pace

| |Fi|e system...

Click on the add button and enter the include path for libc.

Editdirectony path

Directory:

Jusriarm-elffinclude

oK ] | Cancel | |Wor|<space

| |Fi|e system...
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Click on the add button and enter the include path for libgcc.

EditTdirectony path

Directory:

Jusrflibfgcefarm-elff4.4.0/include |

‘ | Cancel | |W0r|<space... | |Fi|e system...

We need to add a few options. The flags -std=gnu99 is added to support some new features.
The flag --freestanding tells gcc that it is an embedded application where main doesn't require
a return value. The flags -msoft-float and -mfpu=vfp are needed to make sure that the proper
style of floating point is picked. It won't link if there is a mismatch between the libraries and the
application code. When newlib or libgcc are not used and there are no floating point in the
application the flags are not needed. If you use printf there will be a problem without those
flags. When you use printf the floating point library is linked in as requested by newlib.

type filter text

Settings =1 -
Resource
Builders Configuration: ‘Debug

v | |Manage Conﬁguratmns‘.‘|

< C/C++ Build

Build variables

Discovery Options i Tool Settings ‘,ﬁBmId Steps Build Artifact [wBinary Parsers | @ Error Parsers

b Environment v & Assembler Other flags |—c -std=gnugg -ffreestanding -msoft-float -mfpu=wfp
Settings % Target
Tool Chain Editer (8 Debugging
P C/CH++ General (% General
Project References < % C Compiler
Run/Debug Settings (8 Target
(& symbols

(3 S TR— | 3|

(2 Directories
(% optimization
(£ Debugging
(2 warnings

(% Miscellaneous
~ & C Linker

(2 General

(% Libraries

(# Miscellaneous
= & objCopyFlash
& output

(# Section

(2 Miscellaneous

| Restore Defaults | |

Apply

I QK

J | Cancel |
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Press on apply to finish the properties settings. Now it is time to do a build. Click on the pulldown
menu Project and then Rebuild Project. It should compile without error. Double check on the
console at the bottom. You should see the following if everything compiled correctly.

*+xx Build of configuration Debug for project STM32-SK _LCD_Demo *¥¥*
make -k all
Building file: ../main.c
Invoking: C Compiler
arm-elf-gcc -mthumb -mcpu=cortex-m3 -D__thumb2__ -1"/home/michel/workspace/STM32-SK_LCD_Demo/LCD" -1"/home/
michel/workspace/STM32-SK_LCD_Demo" -l/usr/lib/gcc/arm-elf/4.4.0/include -l/usr/arm-elf/include -00 -g2 -Wall -c
-std=gnu99 -ffreestanding -msoft-float -mfpu=vfp -0"main.o" "../main.c" &&\

echo -n 'main.d' ./ > 'main.d' &&\

arm-elf-gcc -MM -MG -P -w -mthumb -mcpu=cortex-m3 -D__thumb2__ -I"/home/michel/workspace/STM32-
SK_LCD_Demo/LCD" -I"/fhome/michel/workspace/STM32-SK_LCD_Demo" -l/usr/lib/gcc/arm-elf/4.4.0/include -lI/usr/arm-
elf/include -00 -g2 -Wall -c -std=gnu99 -ffreestanding -msoft-float -mfpu=vfp "../main.c" >> 'main.d'
Finished building: ../main.c

Building file: ../startup.c
Invoking: C Compiler
arm-elf-gcc -mthumb -mcpu=cortex-m3 -D__thumb2__ -1"/home/michel/workspace/STM32-SK_LCD_Demo/LCD" -I"/home/
michel/workspace/STM32-SK_LCD_Demo" -l/usr/lib/gcc/arm-elf/4.4.0/include -l/usr/arm-elf/include -00 -g2 -Wall -c
-std=gnu99 -ffreestanding -msoft-float -mfpu=vfp -o0"startup.o" "../startup.c" &&\

echo -n 'startup.d' ./ > 'startup.d' &&\

arm-elf-gcc -MM -MG -P -w -mthumb -mcpu=cortex-m3 -D__thumb2__ -I"/home/michel/workspace/STM32-
SK_LCD_Demo/LCD" -I"/fhome/michel/workspace/STM32-SK_LCD_Demo" -l/usr/lib/gcc/arm-elf/4.4.0/include -l/usr/arm-
elf/include -00 -g2 -Wall -c -std=gnu99 -ffreestanding -msoft-float -mfpu=vfp "../startup.c" >> 'startup.d'
Finished building: ../startup.c

Building file: ../stm32f10x_adc.c
Invoking: C Compiler
arm-elf-gcc -mthumb -mcpu=cortex-m3 -D__thumb2__ -1"/home/michel/workspace/STM32-SK_LCD_Demo/LCD" -1"/home/
michel/workspace/STM32-SK_LCD_Demo" -l/usr/lib/gcc/arm-elf/4.4.0/include -l/usr/arm-elf/include -O0 -g2 -Wall -c
-std=gnu99 -ffreestanding -msoft-float -mfpu=vfp -0"stm32f10x_adc.o" "../stm32f10x_adc.c" &&\

echo -n 'stm32f10x_adc.d' ./ > 'stm32f10x_adc.d' &&\

arm-elf-gcc -MM -MG -P -w -mthumb -mcpu=cortex-m3 -D__thumb2__ -I"/home/michel/workspace/STM32-
SK_LCD_Demo/LCD" -1"/home/michel/workspace/STM32-SK_LCD_Demo" -l/usr/lib/gcc/arm-elf/4.4.0/include -l/usr/arm-
elf/include -00 -g2 -Wall -c -std=gnu99 -ffreestanding -msoft-float -mfpu=vfp "../stm32f10x_adc.c" >> 'stm32f10x_adc.d'
Finished building: ../stm32f10x_adc.c

Building file: ../stm32f10x_flash.c
Invoking: C Compiler
arm-elf-gcc -mthumb -mcpu=cortex-m3 -D__thumb2__ -I"/home/michel/workspace/STM32-SK_LCD_Demo/LCD" -I"/home/
michel/workspace/STM32-SK_LCD_Demo" -l/usr/lib/gcc/arm-elf/4.4.0/include -l/usr/arm-elf/include -O0 -g2 -Wall -c
-std=gnu99 -ffreestanding -msoft-float -mfpu=vfp -0"stm32f10x_flash.o" "../stm32f10x_flash.c" &&\

echo -n 'stm32f10x_flash.d' ./ > 'stm32f10x_flash.d"' &&\

arm-elf-gcc -MM -MG -P -w -mthumb -mcpu=cortex-m3 -D__thumb2__ -I"/home/michel/workspace/STM32-
SK_LCD_Demo/LCD" -I"/fhome/michel/workspace/STM32-SK_LCD_Demo" -l/usr/lib/gcc/arm-elf/4.4.0/include -lI/usr/arm-
elf/include -00 -g2 -Wall -c -std=gnu99 -ffreestanding -msoft-float -mfpu=vfp "../stm32f10x_flash.c" >>
'stm32f10x_flash.d'
Finished building: ../stm32f10x_flash.c

Building file: ../stm32f10x_gpio.c
Invoking: C Compiler
arm-elf-gcc -mthumb -mcpu=cortex-m3 -D__thumb2__ -I"/home/michel/workspace/STM32-SK_LCD_Demo/LCD" -I"/home/
michel/workspace/STM32-SK_LCD_Demo" -l/usr/lib/gcc/arm-elf/4.4.0/include -l/usr/arm-elf/include -O0 -g2 -Wall -c
-std=gnu99 -ffreestanding -msoft-float -mfpu=vfp -0"stm32f10x_gpio.o" "../stm32f10x_gpio.c" &&\

echo -n 'stm32f10x_gpio.d' ./ > 'stm32f10x_gpio.d' &&\

arm-elf-gcc -MM -MG -P -w -mthumb -mcpu=cortex-m3 -D__thumb2__ -I"/home/michel/workspace/STM32-
SK_LCD_Demo/LCD" -I"/fhome/michel/workspace/STM32-SK_LCD_Demo" -l/usr/lib/gcc/arm-elf/4.4.0/include -l/usr/arm-
elf/include -00 -g2 -Wall -c -std=gnu99 -ffreestanding -msoft-float -mfpu=vfp "../stm32f10x_gpio.c" >>
'stm32f10x_gpio.d'
Finished building: ../stm32f10x_gpio.c
Building file: ../stm32f10x_it.c
Invoking: C Compiler
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arm-elf-gcc -mthumb -mcpu=cortex-m3 -D__thumb2__ -I"/home/michel/workspace/STM32-SK_LCD_Demo/LCD" -I"/home/
michel/workspace/STM32-SK_LCD_Demo" -l/usr/lib/gcc/arm-elf/4.4.0/include -l/usr/arm-elf/include -O0 -g2 -Wall -c
-std=gnu99 -ffreestanding -msoft-float -mfpu=vfp -0"stm32f10x_it.0" "../stm32f10x_it.c" &&\

echo -n 'stm32f10x_it.d" ./ > 'stm32f10x_it.d" &&\

arm-elf-gcc -MM -MG -P -w -mthumb -mcpu=cortex-m3 -D__thumb2__ -I"/home/michel/workspace/STM32-
SK_LCD_Demo/LCD" -1"/home/michel/workspace/STM32-SK_LCD_Demo" -l/usr/lib/gcc/arm-elf/4.4.0/include -l/usr/arm-
elf/include -00 -g2 -Wall -c -std=gnu99 -ffreestanding -msoft-float -mfpu=vfp "../stm32f10x it.c" >> 'stm32f10x _it.d'
Finished building: ../stm32f10x_it.c

Building file: ../stm32f10x_lib.c
Invoking: C Compiler
arm-elf-gcc -mthumb -mcpu=cortex-m3 -D__thumb2__ -I"/home/michel/workspace/STM32-SK_LCD_Demo/LCD" -1"/home/
michel/workspace/STM32-SK_LCD_Demo" -l/usr/lib/gcc/arm-elf/4.4.0/include -l/usr/arm-elf/include -O0 -g2 -Wall -c
-std=gnu99 -ffreestanding -msoft-float -mfpu=vfp -0"stm32f10x_lib.o" "../stm32f10x_lib.c" &&\

echo -n 'stm32f10x_lib.d" ./ > 'stm32f10x_lib.d" && \

arm-elf-gcc -MM -MG -P -w -mthumb -mcpu=cortex-m3 -D__thumb2__ -I"/home/michel/workspace/STM32-
SK_LCD_Demo/LCD" -I"/fhome/michel/workspace/STM32-SK_LCD_Demo" -l/usr/lib/gcc/arm-elf/4.4.0/include -l/usr/arm-
elf/include -00 -g2 -Wall -c -std=gnu99 -ffreestanding -msoft-float -mfpu=vfp "../stm32f10x_lib.c" >> 'stm32f10x_lib.d'
Finished building: ../stm32f10x_lib.c

Building file: ../stm32f10x_nvic.c
Invoking: C Compiler
arm-elf-gcc -mthumb -mcpu=cortex-m3 -D__thumb2__ -I"/home/michel/workspace/STM32-SK LCD _Demo/LCD" -I"/home/
michel/workspace/STM32-SK_LCD_Demo" -l/usr/lib/gcc/arm-elf/4.4.0/include -l/usr/arm-elf/include -00 -g2 -Wall -c
-std=gnu99 -ffreestanding -msoft-float -mfpu=vfp -0"stm32f10x_nvic.0" "../stm32f10x_nvic.c" &&\

echo -n 'stm32f10x_nvic.d' ./ > 'stm32f10x_nvic.d' && \

arm-elf-gcc -MM -MG -P -w -mthumb -mcpu=cortex-m3 -D__thumb2__ -I"/home/michel/workspace/STM32-
SK_LCD_Demo/LCD" -I"/fhome/michel/workspace/STM32-SK_LCD_Demo" -l/usr/lib/gcc/arm-elf/4.4.0/include -l/usr/arm-
elf/include -00 -g2 -Wall -c -std=gnu99 -ffreestanding -msoft-float -mfpu=vfp "../stm32f10x_nvic.c" >>
'stm32f10x_nvic.d'
Finished building: ../stm32f10x_nvic.c

Building file: ../stm32f10x_rcc.c
Invoking: C Compiler
arm-elf-gcc -mthumb -mcpu=cortex-m3 -D__thumb2__ -1"/home/michel/workspace/STM32-SK_LCD_Demo/LCD" -1"/home/
michel/workspace/STM32-SK_LCD_Demo" -l/usr/lib/gcc/arm-elf/4.4.0/include -l/usr/arm-elf/include -00 -g2 -Wall -c
-std=gnu99 -ffreestanding -msoft-float -mfpu=vfp -0"stm32f10x_rcc.o" "../stm32f10x_rcc.c" && \

echo -n 'stm32f10x_rcc.d' ./ > 'stm32f10x_rcc.d' &&\

arm-elf-gcc -MM -MG -P -w -mthumb -mcpu=cortex-m3 -D__thumb2__ -I"/home/michel/workspace/STM32-
SK_LCD_Demo/LCD" -I"/fhome/michel/workspace/STM32-SK_LCD_Demo" -l/usr/lib/gcc/arm-elf/4.4.0/include -l/usr/arm-
elf/include -00 -g2 -Wall -c -std=gnu99 -ffreestanding -msoft-float -mfpu=vfp "../stm32f10x_rcc.c" >> 'stm32f10x_rcc.d’
Finished building: ../stm32f10x_rcc.c

Building file: ../stm32f10x_tim1.c
Invoking: C Compiler
arm-elf-gcc -mthumb -mcpu=cortex-m3 -D__thumb2__ -1"/home/michel/workspace/STM32-SK_LCD_Demo/LCD" -I"/home/
michel/workspace/STM32-SK LCD_Demo" -l/usr/lib/gcc/arm-elf/4.4.0/include -l/usr/arm-elf/include -00 -g2 -Wall -c
-std=gnu99 -ffreestanding -msoft-float -mfpu=vfp -0"stm32f10x_tim1l.0" "../stm32f10x_tim1l.c" &&\

echo -n 'stm32f10x_tim1.d' ./ > 'stm32f10x_timl.d' &&\

arm-elf-gcc -MM -MG -P -w -mthumb -mcpu=cortex-m3 -D__thumb2__ -I"/home/michel/workspace/STM32-
SK_LCD_Demo/LCD" -I"/fhome/michel/workspace/STM32-SK LCD_Demo" -l/usr/lib/gcc/arm-elf/4.4.0/include -lI/usr/arm-
elf/include -00 -g2 -Wall -c -std=gnu99 -ffreestanding -msoft-float -mfpu=vfp "../stm32f10x_timl.c" >>
'stm32f10x_tim1.d'
Finished building: ../stm32f10x_tim1.c

Building file: ../syscalls.c
Invoking: C Compiler
arm-elf-gcc -mthumb -mcpu=cortex-m3 -D__thumb2__ -1"/home/michel/workspace/STM32-SK_LCD_Demo/LCD" -1"/home/
michel/workspace/STM32-SK LCD_Demo" -l/usr/lib/gcc/arm-elf/4.4.0/include -l/usr/arm-elf/include -00 -g2 -Wall -c
-std=gnu99 -ffreestanding -msoft-float -mfpu=vfp -0"syscalls.o" "../syscalls.c" && \

echo -n 'syscalls.d' ./ > 'syscalls.d' && \

arm-elf-gcc -MM -MG -P -w -mthumb -mcpu=cortex-m3 -D__thumb2__ -I"/home/michel/workspace/STM32-
SK_LCD_Demo/LCD" -I"/fhome/michel/workspace/STM32-SK LCD_Demo" -l/usr/lib/gcc/arm-elf/4.4.0/include -l/usr/arm-
elf/include -00 -g2 -Wall -c -std=gnu99 -ffreestanding -msoft-float -mfpu=vfp "../syscalls.c" >> 'syscalls.d'
Finished building: ../syscalls.c
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Building file: ../LCD/drv_hd44780.c
Invoking: C Compiler
arm-elf-gcc -mthumb -mcpu=cortex-m3 -D__thumb2__ -I"/home/michel/workspace/STM32-SK_LCD_Demo/LCD" -1"/home/
michel/workspace/STM32-SK_LCD_Demo" -l/usr/lib/gcc/arm-elf/4.4.0/include -l/usr/arm-elf/include -O0 -g2 -Wall -c
-std=gnu99 -ffreestanding -msoft-float -mfpu=vfp -0"LCD/drv_hd44780.0" "../LCD/drv_hd44780.c" &&\

echo -n 'LCD/drv_hd44780.d' LCD/ > 'LCD/drv_hd44780.d" && \

arm-elf-gcc -MM -MG -P -w -mthumb -mcpu=cortex-m3 -D__thumb2__ -I"/home/michel/workspace/STM32-
SK_LCD_Demo/LCD" -I"/fhome/michel/workspace/STM32-SK_LCD_Demo" -l/usr/lib/gcc/arm-elf/4.4.0/include -l/usr/arm-
elf/include -00 -g2 -Wall -c -std=gnu99 -ffreestanding -msoft-float -mfpu=vfp "../LCD/drv_hd44780.c" >>
'LCD/drv_hd44780.d"
Finished building: ../LCD/drv_hd44780.c

Building file: ../LCD/drv_hd44780 _I.c
Invoking: C Compiler
arm-elf-gcc -mthumb -mcpu=cortex-m3 -D__thumb2__ -I"/home/michel/workspace/STM32-SK_LCD_Demo/LCD" -1"/home/
michel/workspace/STM32-SK_LCD_Demo" -l/usr/lib/gcc/arm-elf/4.4.0/include -l/usr/arm-elf/include -O0 -g2 -Wall -c
-std=gnu99 -ffreestanding -msoft-float -mfpu=vfp -0"LCD/drv_hd44780_|.0" "../LCD/drv_hd44780_I.c" &&\

echo -n 'LCD/drv_hd44780_|.d' LCD/ > 'LCD/drv_hd44780 _|.d' &&\

arm-elf-gcc -MM -MG -P -w -mthumb -mcpu=cortex-m3 -D__thumb2__ -I"/home/michel/workspace/STM32-
SK_LCD_Demo/LCD" -I"/fhome/michel/workspace/STM32-SK_LCD_Demo" -l/usr/lib/gcc/arm-elf/4.4.0/include -lI/usr/arm-
elf/include -00 -g2 -Wall -c -std=gnu99 -ffreestanding -msoft-float -mfpu=vfp "../LCD/drv_hd44780_|.c" >>
'LCD/drv_hd44780_|.d'
Finished building: ../LCD/drv_hd44780 |.c

Building target: STM32-SK_LCD_Demo.elf

Invoking: C Linker

arm-elf-ld ./main.o ./startup.o ./stm32f10x_adc.o ./stm32f10x_flash.o ./stm32f10x_gpio.o ./stm32f10x_it.o
./stm32f10x_lib.o ./stm32f10x_nvic.o ./stm32f10x_rcc.o ./stm32f10x_tim1l.o ./syscalls.o ./LCD/drv_hd44780.0
.JLCD/drv_hd44780_l.o -T"/home/michel/workspace/STM32-SK_LCD_Demo/STM32-SK-FLASH.Id" -nostartfiles -static -Ic
-lgcc -L/usr/arm-elf/lib/thumb/thumb?2 -L/usr/lib/gcc/arm-elf/4.4.0/thumb/thumb2 -Map=STM32-SK_LCD_Demo.map
-0"STM32-SK_LCD_Demo.elf"

Finished building target: STM32-SK_LCD_Demo.elf

Invoking: ObjCopyFlash
arm-elf-objcopy -O ihex STM32-SK_LCD_Demo.elf "STM32-SK_LCD_Demo.hex"
Finished building: STM32-SK_LCD_Demo.hex

th | Bun | project window Help Now you need to setup some way to debug.
@ % Bun cul+F11 1| .. | Click on Run and Debug Configurations.
*, Debug F11l
Run History >
Run As >

Run Configurations...

Debug History >
Debug As >
Debug Configurations... |

Skip All Breakpoints

@, External Tools >
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pPebug Conhigurations

Create, manage, and run configurations

0B X| B 3

Name: [New_conﬁguration

|t_'-f-'|:--:— filter text

Main - %5 Debuggeﬂ ] Commandﬂ B Source\l = gommorﬂ

€] c/C++ Attach to L
[t] cjc++ Local Appli
€] c/C++ Postmorter [ | | Browse... ‘
& Eclipse Application|| | C/C++ Application:

E Java Applet [ | |Search Project...| | Browse... ‘

T Java Application
Ju JUnit [ Application console

Project (optional):

Jir JUnit Plug-in Test

& 0sGi Framework

2, rermote Java Applic
= #; Zylin Embedded de

¢ New_configurati

| .L.|:.|:.|£ ‘ ‘ Revert |

Filter matched 12 of 12 it

@ [ Debug H Close |

Double click on Zylin Embedded debug and type the name that you want for the debugger

menu.
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pPebug Conhigurations

Create, manage, and run configurations

o F o
[ X | B 5 Name: | STM-SK_LCD_Demo

. Main - %5 Debuggeﬂ | Commandﬂ B Source\l =] gommorﬂ

Project (optional):

type filter text

[©] c/c++ Attach to L
[t] cjc++ Local Appli

|'c_=| C/C++ Postmorter [STM32-SK_LCD_Demo I | Browse... ‘
& Eclipse Application|| | C/C++ Application:

& Java Applet [DebungTM32-SK_LCD_Demo.elf I lSearch Project...l | Browse... ‘
T Java Application

Ju JUnit [] Application console

Jir JUnit Plug-in Test
# 0SGi Framework
2, rermote Java Applic
¢ Zylin Embedded de

¢ New_configurati

[ aeey ][ pewer |
Filter matched 12 of 12 it

® ‘ Debug | ‘ Close |
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Switch to the Debugger section. Remove the .gdbinit in the command line entry since we will not

Using Open Source Tools with STM32 Micros

use it. Make sure that arm-elf-gdb is the name of the debugger.

Create, manage, and run configurations

pPebug Conhigurations

Cd
i

X B 3

|t_.-‘|:--+ filter text

[c] cjC++ Attach to L
[t] cjc++ Local Appli
[&] c/cfy+ Postmorter
& Eclipse Application
& Java Applet
T Java Application
Ju JUnit
Jir JUnit Plug-in Test
4 0SGi Framework
2, rermote Java Applic
= #; Zylin Embedded de

¢ New_configurati

Name: | STM-SK_LCD_Demo

Main | %% Debugger - El Commandﬂ B Source\l = gommorﬂ

Debugger: | Embedded GDBE

Debugger Options
Main

GDB debugger:

|arm-e|f—gdb || Browse... ‘

GDB command file: |.gdbinit | | Browse... ‘

(Warning: Some commands in this file may interfere with the startup
operation of the debugger, for example "run".)

GDB command set; | Standard v

Protocal mi v

[] Verbose console mode

[] Use full file path to set breakpeints

|:II| | Applz ‘ ‘ Revert
Filter matched 12 of 12 it
@ [ Debug I ‘ Close
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pPebug Conhigurations

Create, manage, and run configurations

X B 3

Ld
i

Name: | STM-SK_LCD_Demo

|t_.|:-+ filter text

Main rﬁi“r Debugger | B Commands - Source\l = gommorﬂ

[©] c/c++ Attach to L
[t] cjc++ Local Appli

[c] c/c++ Postmorter
_ o target extended-remote localhost:3333
@ Eclipse Application|| | |mon halt

=l Java Applet load

— rtex_m3 maskisr off
1 Java Application mon cortex_
J iy thbreak main

Ju JUnit c
Jir JUnit Plug-in Test 'Run' commands
& 0sGi Framework
2, rermote Java Applic
= ¢ Zylin Embedded de

Help/tips on how to setup GDB init script

Initialize' commands

1w D)

¢ New_configurati

|:II| | Applz ‘ ‘ Revert |

Filter matched 12 of 12 it

@ l Debug H Close |

Instead of having a .gdbinit file we enter the startup commands in the “'Initialize' commands”
section. The reason for that is so we can follow what is going on in the Console section and not
wondering whether or not something has crashed.

The commands to enter are :

target extended-remote localhost:3333
mon halt

load

mon cortex_m3 maskisr off

thbreak main

C
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mon is short for monitor. It is needed when the command is for OpenOCD and not a gdb
command. The load command will program the flash with our program.

Because of a bug in OpenOCD where the maskisr is not restored. This cripples the interrupt
structure, making it impossible to have any interrupt when debugging.

An alternative may be this. This would turn the interrupts off when breaking and reenable them
when restarting. Not fully tested, | got that from a newsgroup.

target extended-remote localhost:3333

#turn off timers and peripherals while we are stopped

mon halt

#mask interrupts when we stop, re-enable when we turn back on.
define hook-stop

mon cortex_m3 maskisr on

end

define hook-continue

mon cortex_m3 maskisr off

end

load

mon cortex_m3 maskisr off

thbreak main = Debug Conhigurations =
C

Create, manage, and run configurations

P

X | = 3~

ﬂm"

Name: | STM-SK_LCD_Dermo

| Main [ %% Debugger | Bl Commands [¥» Source | =] Common
[E] c/c++ Attach to L

Save as

[c] ¢/C++ Local Applic @® Local fle

[£] Cc/C++ Postrmorter ) )
D? & Eclipse Application O Shared file:

il Java Applet Display in favorites menu Console Encoding

[ Java Application [ %5 Debug @ Default - inherited (UTF-8)

Ju JUnit =

) . 1 Other

Jir Junit Plug-in Test

& 05Gi Frarmework

2, Remote Java Applic
= ¢ Zylin Embedded de

4 - - Standard Input and Cutput
¢ New_configuratis
i Allocate Consocle (necessary for input)
[1 File:
W Launch in background
i | Apply | | Revert |
Filter matched 12 of 12 it
@j | Debug | | Close |
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We unmark “Launch in background” so we know when loading is done and don't assume that it
is crashed, it also gives us the option to cancel if we conclude that it did crash.

Mark the box near Debug so it add it to the top menu. You need to click on Apply when done
and then close so you don't have to redo the whole thing.

You would probably want to create another launcher, on that doesn't include the load command
for faster load when you don't need to reflash the device. The setup is almost identical to the
one used to flash the device and go into debug.

The commands to enter for that launcher

target extended-remote localhost:3333
mon halt

thbreak _startup

R

thbreak main

C

In this case the application is allready programmed and running. We have to stop it, reset the
program, set a temporary breakpoint at main and restart the program. It will stop at the
breakpoint. Keep in mind that only 2 breakpoints are allowed so using a fixed breakpoint for
this would leave you with only one breakpoint. Any code that runs out of RAM is not bound with
this limitation. When you need several breakpoints, you need to compile some of the code to
run out of RAM. In that case you will have to make sure that your startup code copies the actual
code in RAM otherwise this will hang. The startup file needs to be modified for that to occur.

C/C+ = EClipse SDK.

Bun | Project Window Help arm-elf-gdb communicates with
5 @ Bun Cerl+F11 || OpenOCD with target extended-
® Debug Pl remote localhost:3333. We need to
Run History > create a launcher to start OpenOCD
Run As > before we attempt to load the
Run Configurations... debugger. Click on “External Tools -
_ External Tools Configurations”
Debug History >
Debug As >

Debug Configurations...

Skip All Breakpoints

| &, External Tools >

Bun As >

| External Tools Configurations... |

Organize Favorites...
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Highlight Program and click on new

Externalfools Conhgurations

Create, manage, and run configurations Q
Run a program T,

+ = o
b & X B35 uame:|0penOCD |

type filter text
| Y =] Main . R Refreshw ) Builtﬂ 2. Environmenﬂ =i gommon]
@ Ant Build Location:
~ Program
G Prog |fusrfbinf0penocd |
&, Open0CD

|Browse WorksEace...| |Br0wsg File System...| | “ariables... ‘

Working Directory:

s{workspace locySTM32-SK_LCD _Demo} |

|Browse W‘orl_(space...| |Br0wse File System...| | “ariables... ‘

Arguments:

-f s {workspace_loc:/STM32-5K_LCD_Demo}/openocd stm32_OlimexTiny.cfg

Note:[}'\close an argument containing spaces using double-quotes ().

[<] il [ D Apply Revert

Filter matched 3 of 3 items

@ Run J ‘ Close

Type /usr/bin/fopenocd in the location. For the Working Directory click on Browse Workspace and
accept the workspace where the project is. For the argument enter the configuration used for
your JTAG programmer. If you use something else than jlink or Olimex Tiny you need to create
your own configuration file.
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Click on Apply and change to the Common page.

External oolsConhgurations

Create, manage, and run configurations Q

Run a program =zl

ah o
0 X + Mame:[OpenOCD }

type filter text

=] Main rq><h Refrash f@ Build rﬁ Envirenment | =l Cormmaon
% Ant Build Save as
v @, Program @ Local file
@, openoCD
() Shared file: | | ‘ Erowse. .. |
Display in faverites menu Console Encoding
[¥1%, External Tools @ Default - inherited (UTF-8)
(1 Other |I'E.-:::u-:e::e:E--_I.--l v |
Standard Input and Output
| Allocate Console (necessary for input)
[] File: | |
ﬁ'-:-rk5|:-a-:-:-...| |Fi|-': 'E-yst-‘:m...| | “ariables... ‘
O Append
W Launch in background
| Apply ‘ ‘ Revert |

Filter matched 3 of 3 items

® [ Bun I ‘ Close |

Mark the box for External Tools so it will appear as a menu.
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C/C++ - Eclipse SpK

h | Bun | Project Window Help

Using Open Source Tools with STM32 Micros

GJ%Bun

*, Debug

Run History
Run As

Run Configurations...

Debug History
Debug As
Debug Configurations...

[] skip All Breakpoints

Ctrl+F11
F1l1

>
>

| Q, External Tools

» || @ 1 openoco

Bun As

Organize Favorites...

>

External Tools Configurations...

This will appear on the bottom console

Open On-Chip Debugger 0.1.0 (2009-02-07-00:57) Release

BUGS? Read http://svn.berlios.de/svnroot/repos/openocd/trunk/BUGS

Now we need to test our
setup. Click on Run - External
Tools -OpenOCD.

This will start OpenOCD.

$URL: https://kc8apf@svn.berlios.de/svnroot/repos/openocd/tags/openocd-0.1.0/src/openocd.c $

jtag_speed: 20
500 kHz

Info : JTAG tap: stm32.cpu tap/device found: 0x3ba00477 (Manufacturer: 0x23b, Part: Oxba00, Version: 0x3)

Info : JTAG Tap/device matched

Info : JTAG tap: stm32.bs tap/device found: 0x16410041 (Manufacturer: 0x020, Part: 0x6410, Version: 0x1)

Info : JTAG Tap/device matched

Warn : no tcl port specified, using default port 6666
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Now switch the perspective to debug. You should see the following window

Fle Edit Mavigate Search Bun Project Window Help

| rav BB 0 a | ® | & [#5Debug| B¢
45 Debug % i+ % ¥ = 0O variables 2 % Ereakpumts] L % B <=8

= @, OpenoCD [Program]
i fusrjbinfopenacd

=0 & outline B =g

An outline is not available,

Console 2 aTasksW B Pmb\ems] [¥] Exscutab\es}

. s

Open0CD [Program] jusr/binfopenccd

B

C/C++ - Eclipse SDK

Project Window Help

R-® | $-0- Q@ |® & @ |0

| Once OpenOCD is running we can start the

| 56 1 5TM-SK_LCD_Demo | debquer
Debug As >
Debug Configurations...
Organize Favorites..,
= ProgreseNnTanmaton ) This window appears as the program is being
flashed into the STM32 device. If it takes way
Launching STM-SK_LCD_Demo .
Q too long press on cancel and retry again.
| have found that with that STM32-SK board
P reflashing always fails the first time right after

GDB commands: mon halt

power up but usually succeeds on the second
try. To restart a failed load right click on the
debug line for the project and click on
Terminate and Remove. Then click on the

debug menu again. It should work this time.
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If you don't have something like this in the console section on the bottom there is a problem and you will need to
restart until you get it to work right. | have not seen a case yet where it doesn't work the second time after power up.

target extended-remote localhost:3333
Oxfffffffe in 7?2 ()
mon halt

Loading section .data, size 0x50c lma 0x20000000

load

Loading section .text, size 0x7458 lma 0x8000000
Loading section .eh frame, size 0x2648 lma 0x8007458
Loading section .rodata.strl.4, size 0x34 1lma 0x8009aa0
Start address 0x8000285, load size 40928

Transfer rate: 2 KB/sec, 8185 bytes/write.

mon cortex m3 maskisr off

cortex_m3 interrupt mask off

Hardware assisted breakpoint 1 at 0x800028a: file ../main.c, line 185.
thbreak main

c

main () at ../main.c:185

185 InitADC();

You are now ready for debugging.

Debig - STME2 5K ICD Demo/main:c - Eclipse SDi

Fle Edit Refactor Navigate Search Bun  Project Window Help

v @ 3 0y G | @ ® P i |?,'§Debug| Ege >
3% Debug 2 '] I F ¥ T B | #=variables % . % Breakpoints #i! Registers| =i Modules % B ¥ =8
= @, OpenoCD [Program] Name Value

s Jusr/binjopenocd P (% NVIC_InitStructure {.}

¥ ¢ STM-SK_LCD_Demio [Zylin Embedded debug (Native)] b ¢ TIM1_TimeBaselnitStruct X"
~ & Embedded GDB (09-02-14 16:34) (Suspended) b ®str 0x20004750
~ o Thread [0] (Suspended) - Pos | 536889216

= 1 main() /heme/michel/workspace/STM32-SK_LCD_Demejmain.c:185 0x0800028a
o arm-elf-gdb (09-02-14 15:34)

[€ main.c 82 = 0| Bz outline 52 B W s e Y =0

debug () ;
zendif

D

= stm32f10x_confh

= stm32f10x_gpioh
7/ ADCL Init o stm32f10x_rech

» | InitADC(); = stm32f10x_libh

// Timerl Init 21 stm32f10x_adc.h
/ Enable Timerl clock and release reset = stm32f10x_tim1h

RCC_APB2ZPeriphClockCmd (RCC_APBZPeriph_TIML,ENABLE) ;

RCC_APBZPeriphResetCmd (RCC_APBZPeriph_TIML,DISABLE) h o stmazfiocith
eri setCm eri , ;
— P — ph- = drv_hd4a780.h
// Set timer period 0.2 sec E| o drv_hda4780_cnfg.h
TIM1_TimeBaseInitStruct.TIMl Prescaler = 720; // 10us resolution 2 drv hda4780 | h
TIML TimeBaseInitStruct.TIMl CounterMode = TIM1_CeunterMode Up; - - -
TIML TimeBaseInitStruct.TIML Period = 20000; // 200 ms 8 stdioh
TTM1 TimeRaseTni t&Frict TTM Clackmivieion = TTMI_CKN N7 - e} o stingh
[ i B e e el ]
El console 53 Tasks| [ Problems| @ Executables| B Memory B bE|ge m 3|2 B-r5- =0

STM-SK_LCD_Demo [Zylin Embedded debug (Native)] arm-elf-gdb (09-02-14 16:34)

B

Hardware assisted breakpoint 1 at 0x800028a: file ../main.c, line 185.
thbreak main

c

main () at ../main.c:185

185 InitADc();

Clw]

=
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This document is Copyright (C) Michel Catudal 2009 All rights reserved.

If you feel that this has been helpful to you feel free to make a donation with paypal
at mcatudal@comcast.net
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