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1 Beginning new Projects

In this chapter we will shortly learn how to begin new projects in Eclipse. First start Eclipse
by clicking the shortcut on Your desktop or Start menu or by double clicking the
eclipse.exe file in the Eclipse folder:

- M. i -

. =< Lokaler Datentrager (C:) » Bitrelle » eclipse »

LindEaraaten MName Anderungsdatum Typ Grale
EI Diokuimsats . configuration 24.05.201213:48 Dateiordner
il . dropins 16.02.2012 14:04 Dateiordner
B i || features 24.05.2012 1346 Dateiordner
B Music Il p2 24.05.2012 1347 Dateiordner
Weitere » . plugins 24052012 13:48 Dateiordner
Oidner “ . readme 24.05.2012 13:46 Dateiordner
B Desktop . | L] eclipseproduct 24,05.201213:46 ECLIPSEPRODUCT... 1KB
HE ralf | = artifacts.xml 24,05.201213:46 HAML-Dokument 88 KB |
|, Offentlich = eclipse.exe 24.05.201213:46 Anwendung 52 KB
18 Computer = = eclipse.ini 24052012 13:46 Kenfigurationsein... 1KB
&L | okaler Datentriger (C)) [27 eclipsec.exe 24.05.201213:46 Anwendung 24 KB
=11 9
& Benutzer € | epl-v10.html 24,05.201213:46 HTML-Dokument 17 KB
"‘ | Bitrelle — | ] notice.html 24.05.2012 13:46 HTML-Dokument 9 KB
. eclipse
. openocd-0.5.0
. yagarto
. Bitrelle_old
J dell
. Intel
.. PerfLogs
.. Programme =

eclipse.exe Anderungsdaturn: 24.05.2012 1346
% Anwendung GraBe: 52,0 KB

Erstelldaturn: 08.02.2012 09:16

A menu will appear, where You can choose the workspace. It is fully sufficient to use the
default workspace at this moment:

[Evorcs il = B gl B = W =

Select a workspace

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

Workspace: | SN Ry 4 eT T - Browse...

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

[_ OK ] [ Cancel




If You start Eclipse for the first time, the welcome screen will appear, click on the
Workbench button on the right side:

File Edit Source Refactor Navigate Search Run Project Window Help
(& Weicome EZ\\_\ &y AR =i

= Wélcome to the Eclipse IDE for C/C++ Developers

[ (=)
Workbench
Go to the workbench

The Eclipse workbench opens, if You didn't begin a project so far You see an empty
Project Explorer on the left side:

File Edit Source Refactor Navigate Search Run Project Window Help
M-HEE #@-8-Er@- BB~ $-0-Qr OSSP~ B L = [ETEs)
XN =8 ] @M|TW‘”1 =0
ER e
An outling ot available.
[£1 Problems X ] Tasks| B Console| = Properties B0
0 items
Description = Resource Path Location Type
: O 0 items selected | E® S




Now open the context menu of the Project Explorer by clicking the right mouse button on
the Project Explorer field and select ‘New' -> 'C Project":

File Edit Source Refactor MNavigate Search Run Project Window Help
- ElE -G A-B- HB-0-Q4- @ES S BE i EHH & ([[Ece)
[Proectbxplorer 23 A B|@mBT™ °F
= <;==.=>‘ @~ @
An outline is not available.
New ¥ [ % Project..
£ Import.. C Project
| 14 Export.. Ce+ Project
|
&) Refresh F5 |9 Other.. Crl+N
| Ej Problems 2 ‘\é Tasks] =] Console] =| Propertres] B0
Qitems
| Description - Resource Path Location Type
|
|
i 0 items selected (2o mE® &

Type a project name, e.g. 'NewO1' in the C Project dialogue and click the Finish button:

: C Project

File- Edit Source Refactor Ng
C Project — .
MR AL = ki sEEm
— o § Create C project of selected type - =
[7) Project Explorer 53 f— Ol @mM BT i)
] D -
ES Ll
s An outline is not available,
Use default location
Votatr e pace_new\Newl I[ Browse..
Chioose file systern; | default |
Project type: Toolchains:
(= Executable Cross GCC
@ Empty Project
# Cross-Compile Project
@ Hello World ANSI C Project
& Shared .L\brary A Teolchain is 2 set of tools
(= Static Library (compiler, linker, assembler)
(2= Makefile project intended to build your project,
(&= GNU Autotools Additional tools, like a debugger,
can be associated with a toolchain.
[¥] Show project types and toolchains only if they are supported on the platform
@ [ <Back Net> | [ Fmsh || Cancel p~=0
i " Resource Location Type
o¢ 0 items selected || 9 = e




Our new project appears in the project explorer:
W= /e - Eclipse -

)
File Edit Source Refactor MNavigate Search Run Project Window Help
Clix | G BB i A8 $-0-Q- OEB A~ B (F /e
7 Project Explorer 2 =gjf G COEER =5
B%|s i
1 Newdl |An outline iz not available.
[ Problems % . 2l Tasks| ] Console | 5 Propertes| e
0 errors, 2 wamings, 0 others
Description = Resource Path Location Type
& Warnings (2 items)
o 7 Newdl Al QEW

Click with the right mouse button on the new project and select ‘New' -> 'Source File' in the
context menu:

C/C++ - Eclipse
File Edit Source Refactor MNavigate Search Run Project Window Help

iz | G B @ R -Br i -0 MBS S E = (Eac-)

[

[ Project Bxplorer 13 =5 =5 @M ET™ =5

i »
= New. Project. An outline is not available.

GoInto File

S
Lo

Open in New Window File from Template

Folder

+ Ld 04

% Copy Ctri+C
Class
Header File

Paste Ctrl+-V
#  Delete Delete

Remove from Context Chrl+ Alt+Shift+ Down Source File

R EE®

Source > Source Folder

1\
Move C Project

BR

Rename... R P Pt

ey Import...

n
Le

Other... Ctrl«N

5 Export..

Build Project
Clean Project
Refresh £

89,

Close Project
Close Unrelated Projects

Build Configurations 3
Make Targets

Index 3

5| Bl Console| I Properties | B 70

Resource Path Location Type
Show in Remote Systems view
Convert To...

Run As

Debug As

Profile As
e

lca,‘ O E o e

Team

Compare With
Restore from Local History...
%9 Run C/C++ Code Analysis

Properties AltEnter




Add the new source file, in our case this is 'main.c' and click the Finish button:

= =]
File Edit Suure Refactor  Navigate arch F.un Project  Window Help
e ] ) Hr-E-F-@- i K-8- B-0-Q- BB L FH] o [ e
(ErTem— =i & New Source File [EYEN=X) =t M BT ™ s
B <::=,‘>| & || Source File . B e siv
1% NewOl Cheais R SauTee e, ﬂ An outline is not available.

Source folder;  New0L
Source file: m

Template: | Default C source template

~|[ configure... |

®

(51 Problems 33 Tasks| EJ Console| [ Properties |
0 errors, 2 wamings, 0 others

Description Resource Path Location Type
& Wamnings (2 items)

o* 2= Newdl

(2 oE® &

The new C file appears in our project. You can add as many C files and header files as

You need. You can also give Your project a customized directory structure by selecting
‘New' -> 'Folder' when clicking the context menu of the project:

i Nevd)l-.,’main‘ - Eclipse_

File Edit Source Refactor Mavigate Search Run Project Window Help

il al & B -E-E @ & 8- $-0-Q- @es - QeED EETE]
Hrfdrmorar
TD Project Explorer 53 : =i Eln\ajn& XU =8® M‘l B ﬂ » =5
:E|<<}==D|v'v ’I_: . * A BT
gic main.c R e
52 New0L 4
&) main.c * Created on: 22.1.2012
- Author: ralf
1] y
[ Problems 52 & ] )
1L Problems 52 . {5 Tasks| & Console| 1 Properties| H
0 errors, 2 warnings, 0 others
Description ‘ Resource Path Location Type
& Warnings (2 items)
o Writable Smart Insert 8:1 ‘ “ﬂ‘ D E WP




Now, You made Your first experiences with Eclipse. At this time You can not do much
more, because You need the Harware Abstraction Layer (HAL) for Your board to get
access to the microcontroller peripherals, e.g. the LED's, the serial port or the USB bus.
You will learn in Chapter 2 how to import our HAL, libraries and tutorials.

You must also set the correct Project Properties before You can build the new project. How
to set the project properties will be explained in Chapter 3 Setting Project Properties.

In Chapter 4 we show You how to build a project and in Chapters 5 to 8 You will learn how
to debug Your projects. Chapter 9 is a example how to flash a program into the Flash
Memory.

Annex 11 tells You shortly how to delete a project.



2 Importing Tutorials into Workspace

First start Eclipse by clicking the shortcut on Your desktop or Start menu or by double
clicking the eclipse.exe file in the Eclipse folder:

- . -
'w| . < Lokaler Datentrager (C:) » Bitrelle » eclipse »

LindEaraaten MName Anderungsdatum Typ Grale
EI Bakaineis . configuration 24,05.201213:48 Dateicrdner
] . dropins 16.02.2012 14:04 Dateiordner
B Gider | features 24.05.2012 13:46 Dateiordner
B Musik kK p2 24.05.2012 13:47 Dateiordner
Weitere » . plugins 24.05.201213:48 Dateicrdner
Oiddner ~ . readme 24,05.2012 13:46 Dateiordner
B Deskiop . | L] .eclipseproduct 24,05.201213:46 ECLIPSEPRODUCT... 1KB
E? i | = artifactsxml 24,05.2012 13:46 KML-Dokurment 88 KB |
| Offentlich i &= eclipse.exe 24,05.2012 13:46 Anwendung 52 KB :
18 Computer = | = eclfpse.lnl 24052012 13:46 Kenfigurationsein... 1KB
& Lokaler Datentrager (C:) == eclipsec.exe 24052012 13:46 Anwendung 24 KB
B Benutees € | epl-v10.html 24,05.201213:46 HTML-Dokument 17 KB
> | Bitrelle — | & notice.html 24,05.201213:46 HTML-Dokument 9 KB
. eclipse

. openccd-0.5.0
.. yagarto

. Bitrelle old

L dell

L Intel

.. PerfLogs

- Programme

eclipse.exe Anderungsdaturn: 24.05.2012 13:46
% Anwendung GroBe: 52,0 KB

Erstelldaturn: 08.02,2012 09:16

A menu will appear, where You can choose the workspace. Don't use the default
workspace now, but go to the browse sub-menu by pressing the browse button, and..

et e P 1 A TN S &5 T

Select a workspace
Eclipse stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.
|
Workspace: | SNSRI 1) g+ la] -~ Browse...
[] Use this as the default and do not ask again '1
[ QK ] [ Cancel ]




..choose the path to the Turorials fitting to Your microcontroller board.

Read our Install Manual for Windows to install our tutorials and libraries to the correct
position in the tree, if You did not, so far.

Select Workspace Directory

Select the workspace directory to use.

4 & Lokaler Datentrager (C:) =
s [ Benutzer
4 |, Bitrelle =
4 | Data
4@ Targets
@ EraseFlash
I g HAL
[ 05
& Scripts
4@ Tutorials =
g LPC2129
I gy LPC2364
I gy USB

» 4 eclipse

m

[\ openocd-0.5.0
[ 0 Untils
yagarto -

Ordner; ~ LPC2129

o) (i)

The select workspace menu should now have the following entries.
C:\Bitrelle\Data\Targets\Tutorials\LPC2129

If You use the LPC2368 board it should be
C:\Bitrelle\Data\Targets\Tutorials\LPC2364

Select a workspace

Eclipse stores your projects in a felder called a workspace,
Choose a workspace folder to use for this session,

Workspace: C\Bitrelle\Data\Targets\Tutorials\LPC2125

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

Press OK.



If You start Eclipse for the first time the Welcome Screen appears. Go to the workbench:

= y [t

File Edit Soue Refactor Mavigate Search Run  Project Window Help
f@ Welcome 52

Welcome to the Eclipse IDE for C/C++ Developers

[ )
Workbench
Go to the workbench

File Edit Source Refactor Navigate Search Run Project Window Help
H-R-E-@- iR B B0 MBS EEH - 5 [ETe)
il SH|(@MET™ =5

An outline is not available.

[Zi Problems 22 ¥ Tasks| ] Console| I Properties - T [
&, P
0 itemns
Description 5 Resource Path Location Type
ipe 0 items selected | aa| P E

10



Click into the Project Explorer field with the right mouse button and select 'Import'"

3 B8 E-@ iR B -0 Q% OB A IEF A E = [Eoce)

[EopojectBpioer 30, T 0 SO|Eoxn @1 =0
= =

= %l ¥ C)
An outline is not available.

New 3

Import...
Bxpart...

L

Refresh 5

i

EJ Problems E@“‘\\v’é’i Tasks‘i =] Conso[a“ =2 Propemes‘i - ]
0 items
Description b Resource Path Location Type

Select 'General' -> 'Existing Projects into Workspace":

Source Refactor Navigate Search Run Project Window Help

B GraE-E-@Gr -5 H-Q0-Q- dESCH B G- B [ET)

(5 Project Explorer £, = =8| Fon HTn =0
=

B&| & &
An outline is not available.

2 Import = 0

Select
Create new projects from an archive file o directory. E 2 51

Select an import source:

:-bfpefi.\ter text

4 [ General
[T, Archive File
[ Bxisting Projects into Workspace
[, File System
], Preferences

b B GG+

r = Vs

> @ Git

I (= Install

(= Remote Systems

» (2 Run/Debug

b 2 Tasks

= Team

Path Location Type

@ <Back Next > Finish

11



A menu opens where You can choose the projects to import:

- o
= Import o % - = ]
Import Projects =
Select a directory to search for existing Eclipse projects.
|

(@) Select root directory: Browse...

(71 Select archive file: ' | Browse..

Projects:

Select All
Deselect All

[7] Copy projects into workspace
Waorking sets
[] Add preject to working sets

Working sets: i Select...

@ vors [ ron | [omen ]

Now, browse the Tutorials folder and press OK:

Select root directory of the projects to import

a & Lokaler Datentrager (C:) &
[ @y Benutzer
4 | Bitrelle
4 | Data
4. Targets
@ EraseFlazh
[ & HAL
gy 05
. Scripts
4@ Tutorials
4@, LPC129
@ metadata
I g Tutll_LED
> g TutD2_UART
I @ TutD3_ReadDEF
|- @ TutDd_CAN
I+ g Tutd5_FullCAN
|- @ TutdB_TMRI_Int B
I @ Tutd7_UART Int
I g TutD8_EXT Int
I @ TutD9_CAN_Int
[> g LPC2364
g USB

I | eclipse

m

> . openocd-0.5.0
I UnxUtils
I+ 4 yagarto i

Ordner:  LPC2128 !

== (o] [

12



Finish importing by clicking the Finish button:
[ 2 import elE

Import Projects

Select a directory to search for existing Eclipse projects.

I

(@ Select root directory: Ch\Bitrelle\Data\Targets\Tutorials\ LPC2129 Browse...

(71 Select archive file: Browse...

Projects:

[¥] Tut01_LED (C:\Bitrelle\Data\Targets\Tutorials\LPC2129\Tut1_LEC Select All
Tut02_UART (C:\Bitrelle\Data'\ Targets\Tuterials\LPC2129\ Tut02_U
Tut03_ReadDEF (C:\Bitrelle\Data\Targets\ Tutorials\LPC2129\Tut0: | Deselect All
[¥] Tut04_CAN (C:\Bitrelle\Data\ Targets\ Tutorials\LPC2129\ Tut04_C£
[¥] Tut5_FullCAN (C\Bitrelle\Data\Targets\Tutorials\LPCZ1 29\ Tut05
Tut06_TMRI_Int (C:\Bitrelle\Data\ Targets\ Tutorials\LPC2129 Tutd
Tutd7_UART_Int (C\Bitrelle\Data\ Targets\ Tutorials\LPC21294 Tut)
Tut08_EXT_Int (C:\Bitrelle\Data\ Targets\Tutorials\LPC21 294 Tuts_
[¥] TutD9_CAM_Int (C:\Bitrelle\Data\Targets\Tutorials\LPC2129\ Tut09

ti

Refresh

< | i | 3

[] Copy projects into workspace
Working sets

[] Add project to working sets

Select...

Cancel

@ [ <Bak ] nec> |[__ Finish ]

Your Projects Sidebar should now look like this:

= C/C++ - Eclipse -
|[ File Edit Source Refactor Navigate Search Run Project Window Help

ot GBI @ R B B-O-U &S S & @)

£

[ Project Eyptlos.ex,_if;",_\_ il Sl CINER R =5

=

b 125 Tut0l_LED Anoutline is not available.
b 25 Tut02_UART

b 22 Tuth3_ReadDEF
b S Tutd4_CAN

b S Tutd5_FullCAN

b 5 Tut0s_TMR1 Int
b 22 Tut7_UART_Int
b 125 Tut08_EXT_Int

b 5 Tut03_CAN Int

[E0 Problems 53 & Tasks| ] Console | = Properties| 7 =0
0 items

Description : Resource Path Location Type

[ Q=G

Before You can build the imported projects You must set the correct Project Properties.
How to set the Project Properties will be explained in the next chapter.

13



3 Setting Project Properties

To be able to compile and link source code, You have to do several settings. First You have to
choose a builder. This can be the Eclipse internal builder, or - as we use it - an external build tool,
e.g. GNU make. Then You have to choose a configuration, binary and error parsers, include paths,
source locations, output locations and some more settings.

All these settings are done in the Project Properties dialogue. This chapter will show You how to
set up our tutorial 'Test01_LED' project as an example.

Your Projects Sidebar should now look like this, if not, go back to chapter 2 and learn how to import
our tutorial projects:

= C/C++ - Eclipse

File Edit Source Refactor Mavigate Search Run Project Window Help

ro B @ BB KRB H-O % M P = ETTen)

[ Project Explorer i ! =H|@mET™ =58
_ E6 %] =~
=5 Tut01_LED An outline is not available,

b S Tuth2_UART
. (= Tut03_ReadDEF
. 125 TutDd_CAN
125 TutdS_FullCAN
o S Tuth6_TMRL Int
> =5 Tut7_UART Int
. 125 TutDB_EXT_Int
=5 Tutd9_CAN Int

[ Problems 72 4 Tasks| E] Console| = Properties g ==

0 items )
Description Resource Path Location Type

= @ E®

14



Click the right mouse button on the project and choose 'Properties':

File = Bt~ Source:~Refarw Mavigate:=Search— Ry Prject=Window—Hely
I-BEa|& g - - @ | R - B [0 - Q% | @B &L |E] B | FE ¢/C+

| B~ S i+

(7 Project Explarer &4, =0 =O)(@mET™ =5
I | p—
New » An outline is not available.

15 Tuill |
S Tut02 |
S Tuto3 |
25 Tut04_ Open in Mew Window
S Tut0s_|
=S Tuto6 | &
S Tuto? | Paste Ctrl+V
5 Tut08{ 3¢ Delete Delete
[ER R

GoInto

Copy CtrlsC

i

Remove from Context Ctrl+Alt+Shift+ Down
Source 3
Move..:

Rename... F2
a5 Import..
ey Export.

Build Project
Clean Project
Refresh Fs

i

Close Project
Close Unrelated Projects

Build Configurations »
Meke Targets ’
Index 3

Show in Remote Systems view

Convert To...

Console | [ Properties o =0
Run As s

Debug As v | Resource [ Path Location Type |
Profile As »

Team »
Compare With ’
Restore from Local History...

Run C/C++ Code Analysis

| [[a] 2 =<
=

Properties Alt+Enter

The Project Properties window opens:
B rc-mnoni I . i e o

Resource el g
Resource Path: /Tut0L_LED
Builders =
C/C+ Build ps Lroie
C/C++ General Location: C:\Bitrelle\Data\Targets\Tutorials\LPC21294Tut(1_LED
Project References Last modified: 24. Mai 2012 16:59:23
Run/Debug Settings Text file encoding
Task Repository (@) Inherited from container (Cpl252)
§ Wikifed © Other [Cp1252 |

[ Store the encoding of derived resources separately
Mew text file line delimiter
@ Inherited from container

(71 Other: -

[ Restare Defanhs] l Apply ]

@ [ ok ][ canca |

15



Go to 'C/C++ Build' menu and choose LPC2129RAM configuration. Set the configuration active
with the Manage Configuration option, if it is not the active configuration.

If You don't see the LPC2129RAM configuration, You didn't either install the target source code
properly (see Install Manual for Windows) or You didn't import tutorials into workspace properly
(see Chapter 2 of this manual):

C/C++ General
Project References
Run/Debug Settings
Task Repository
WikiText

LPC2129Flash

= Boia e L All configurations ]
=l Buw\darSetth.,,l - 1

LPCZ129RAM [ Active | I

TTESTTFOICY |

Builder
Builder type: External builder
[] Use default build command
Build command:  make

Makefile generation

[] Generate Makefiles automatically

Build location

[7] Expand Env. Variable Refs in Makefiles

Build directory:  ${workspace_loc:/Tut01_LED/Build/LPC2129RAM}

Workspace...] [Fi!e sysiem...] [Vamb#&s.‘.]

[ Restore Defaul‘ts] [ Apply ]

EpmpeﬂiesfmTutﬂl_LED . T T L L e =)
[type filiertext || c/ce Build Eo |
Resource
Builders
C/C++ Build Configuration: |LPC2129RAM [ Active ] '”MBMQECOMQWEUDM---

==

Choose 'External builder’, then press Apply:

: S - .
E Properties for TutO1_LED E=1ol = )
type filter text €/C++ Build o v -

Resource
Builders
C/Ce+ Build Configuration: [LPC2L20RAM [ Active] = | [Manage Configurations...

C/C++ General
Project References
Run/Debug Settings
Task Repository
WikiText

[E] Builder Settings | @ Behaviour | 4 Refresh Policy

Builder

Builder type:
[7] Use default bui

iemakbidds
External builder
Internal builder

Build command: make

Makefile generation
[¥] Generate Makefiles automatically

Build location

Expand Env. Variable Refs in Makefiles

Build directory: | S{workspace_loc/ Tut0l_LED/LPC2Z129RAM]

| Werkspace... | [ File system.. | | Variables...

[Restore Defaults| [ Apply

| ‘

[ oK Cancel |

16




Deactivate the the 'Use default build command' checkbox, and make sure, that the build command
is 'make":
E Properties for TutOL LED . - E@g

type filter text C/C++ Build f=1td > -
Resource
Builders
C/Crr Build Cenfiguration: [LBCZLZ0RAM [ Active ] + | [Manage Configurations...

C/C++ General
Project References

Run/Debug Settings [Z Builder Settings | @ Behaviourl +£ Refresh Policy
Task Repository
WikiText Builder
Builder type: [Extemal builder v]

[7] Use default build command
Build command: [0 Variables...

Makefile generation
Generate Makefiles automatically Expand Env. Variable Refs in Makefiles

Build location

Build directory: | S{workspace loc,/Tutdl LED/LPC2129RAM]

Workspace... | | Filesystem... | | Variables...

Restore Defaults Apply
@

Deactivate the 'Generate Makefiles automatically' checkbox:

g Properties for TutD1_LED. - (=R
[type fifeer text €/C++ Build P - -
Resource
Builders
C/Cs+ Build Configurstion: | LPCZI29RAM [ Active | ~] [ Manage Configurations...

CfC++ General
Project References

Run/Debug Settings [El Builder Settings | ) Behaviour |+ Refresh Pelicy
Task Repository
WikiText Builder

Builder type: | External builder

[ Use default build command

Build command: make

Makefile generation
[7] Generate Makefiles automatically Expand Env. Variable Refs in Makefiles

Build location

Build directory: S{workspace_loc:/Tut01_LED/Build/LPC2129RAM}

Workspace...| [ File system...| [ Variables...

Restore Defaults Apply
@

17



Make sure the build directory path looks like that:

[E' Properties for Tutd1_LED ' =y @Elﬁw
type flter et €/C++ Build Y
Resource
Builders
C/Ce+ Build Configuration: [LPC2L29RAM [Active] ~| [Manage Configurations...

C/C++ General
Project References
Run/Debug Settings
Task Repository
WikiTet

=l Builder Settings | @) Behaviour | ' Refresh Policy

Builder

Builder type: External builder

[7] Use default build command

Build command:  make

Makefile generation

7] Generate Makefiles automatically Expand Env. Variable Refs in Makefiles

Build location

2L R TI e G S workspace loc:/Tutll LED/Build/LPC2129RAMY

Workspace..| [Filesystem..] | Variables...|

Restore Defaults Apply |

If not, press the 'Workspace' button and browse until the build location is
./Tut01_LED/Build/LPC2129RAM

Then press OK:

-
= Folder selection

Select a folder from workspace:

4 25 Tut0l_LED

B = API
4 = Build
» = CFG

[+ = HAL

[g] tutdl.c

> (&= .settings

[ = LPC2129Flash
[ = LPC2129RAM

.cproject
.project
| & files.mk
[Z] README

m

b 2% TutdZ_UART
b 2= Tut03_ReadDEF
b 25 Tutld_CAM o

@

[ ok ][ Cconce

18



Be sure the 'C/C++ Build' menu settings are correct and look like this:

E Properties for TutO1_LED

= =)

| L‘)_‘pE ﬁ!ta_r text
Resource
Builders
€/C++ Build
C/Ce+ General
Project References
Run/Debug Settings
Task Repository
WikiText

€/C++ Build

Configuration: l LPC2129RAM [ Active |

~ | [Manage Configurations...

=] Builder Settings | @) Behaviour | f° Refresh Policy

Builder
Builder type: External builder
[7] Use default build command

Build command:  make

Makefile generation

[] Generate Makefiles automatically Expand Env. Variable Refs in Makefiles

Build location

Build directory: S{workspace_loc;/Tut01_LED/Build/LPCZ128RAM}

Workspace...| [File system... | [ Variables...

Restore Defaults Apply

Open the 'Behavior' slider and make sure that all entries look like that:

E Properties for Tut01_LED

_ — .

type filter text
Resource
Builders
C/Ce+ Build
C/Cs+ General
Praject Referencis
Run/Debug Settings
Tk Popiitony
WikiText

C/C++ Build

Configuration: [LPC2120RAM [ Active]

+| [Manage Configurations...

5 Builder Settings| @ Behaviour | Refresh Policy

Build settings
Stop on first build error

Workbench Build Behavier
Workbench build type: Make build target:
[ Build on resource save (Aute build) | 2/l

Note: See Workbench automatic build preference

[7] Build (Incremental build) all

[# Clean

clean

[ Use parelicl build
Use aptimal jobs number

Use paraliel jobs: [ 1

Variables...

Restere Defaults Apply
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Go to the 'Discovery options' sub-menu. Below the checkbox 'Enable generate scanner info
command' add at the compiler invocation command the following prefix:

arm-none-eabi-
on Windows or otherwise
arm-elf-

before 'gcc’. Check the Compiler invocation arguments, then click Apply:

2 Properties for Tut01LED " T W T :E‘@g-a

type filter text Discovery Options R e
Resource i
Builders
C/Cs Build Configuration: |LPCZL29Flash [ Active ] ~| [Manage Configurations...

Build Varizbles
Discovery Options

Environment
Discovery profiles scope

Legging
Settings Per Language =
Tool Chain Editor

C/Ce+ General Tools: Automated discovery of paths and symbols

Project References Cross GCC Compiler [#] Automnate discovery of paths and symbols

Run/Debug Settings [¥| Report path detection problems

Task Reposit

\;ii_r;:“” ony: Discovery profile: Managed Build System - per projec. = |

Clear discovered entries now: Clear

Discovery profile options

[¥] Enable build output scanner info discovery

Load build output from file Load

[#] Enable generate scanner info command

Compiler invocation command

Browse...|

Compiler invocation arguments

-E -P -v -dD "${plugin_state_location}/specs.c”

[T Show output in a dedicated console in the Console view (global preference)

Restore Defaults. Apply
@

Go to 'Settings' sub-menu and the 'Binary Parsers' slider and check if the 'Elf Parser' and 'GNU EIf
Parser' are activated, click Apply:

g’ Properties for TaiDL LED [ESHERE ]

type filter text Settings G - -
Resource I
Builders
C/Ce+ Build Configuration: [LPC2120RAM [ Active] /| [Manage Configurations..
Build Variables
Discovery Options
Environment b Binary Parsers [ @ Error Parsers|
Logging
Settings Binary parser
Tool Chain Editor

s 7] [ Parser; T
g e [7] Mach-0 64 Parser
Project References iy o

[7] PE Windows Parser Move Down

Run/Debug Settings

Task Repository [7] HP-UX SOM Parser
WikiText [] Mach-0 Parser (Deprecated)
[¥] GNU EIf Parser

[] Cygwin PE Parser
[] AIX XCOFF32 Parser

Restore Defaults Apply
@
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Go to the 'Error Parsers' slider and check if the following parsers are activated: 'C/C++ Error
Parser', '"Assembler Error Parser', 'Linker Error Parser' and 'Make Error Parser'. Click OK.
E Properties for Tt gg LED ! TelE

type filter text Settings v
> Resource

v -

Builders

a CfC++ Build Configuration: |LPCZ129Flash [ Active |
Build Variables
Discovery Options

Envirenment Binary Parsers| @ Error Parsers

=] [Manage Configuratians...

Legging
Settings ] ©=CDT GNU Make Error Parser 7.0 o
JoolchamiEditar %= CDT GNU C/C++ Error Parser
B CIGES Cenen] [#] <=CDT GNU Assembler Error Parser Edit...
PrdjecERele ey [7] = CDT GNU Linker Error Parser
e [7] %= Autoconf Error Parser beiete
% TWEIT:TF::M“W [7] %=CDT Visual C Error Parser
[] #=CDT pushd/popd CWD Locator Move Up
[7] #£CDT GNU Make Error Parser 6.0 (Deprecated)

Move Down

Restare Defaults Apply
@

Go to 'Tool Chain Editor' sub-menu and choose Current tool chain 'Cross GCC":

' Properties for Tut0L LED E=e >

[ type fiter text Tool Chain Editor ey

Resource

Builders
C/C++ Build Configuration: |LPC2129RAM [ Active ]
Build Variables

Discovery Options

= | [ Mansge Configurations...

Emignment [#] Display compatible toolchains enly

Logging
Settings Current toolchain: |Linux GCC _ I‘I’
Tool Chain Editor :
C/C++ General Cyguir DLC
P ik Currentbuilder: | inux GCC
roje erences MacOSK GCC
Run/Debug Settings Microsoft Visual C++
Task Repository Used tools MinGW GCC
WikiText GCC Archiver | Solaris GCC
Z |y
GCC C++ Compiler
GCC C Compiler
GCC C Linker
GCC C++ Linker
GCC Assembler

Restore Defaults Apply
@
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Check if the settings in the sub-menu "Tool Chain Editor' look like this and click Apply:

= b cpertics for Tut0LLED =lE
type filter text Tool Chain Editor i
» Resource
Builders
S Configuration: [LPCZ2129RAM [ Active ] ~ | [ Manage Configurations...

Build Variables
Discovery Options
ESIOR TR [7] Display compatible toolchains only

Logging

Settings Current toolchain: | Cross GCC =
Tool Chain Editor

4 C/C++ General

s Current builder: | Gnu Make Builder -
Code Style
Documentation Used tools
File Types Cross GCC Compiler ~ | Select Tagls...
' Indexer Cross G++ Compiler
Language Mappings Cross GCC Linker
I Paths and Symbols Cross G+ Linker
g R Cross GCC Archiver
Felpe BiEnee Cross GCC Assembler
[ Run/Debug Settings
© Task Repository
| wikiTedt
|
[
|
|

Restore Defaults Apply
@

Go to 'C/C++ General' menu and 'Path and Symbols' sub-menu to the 'Includes' slider and look if
all include directories entries look similar:

[ Properties for Tut01_LED [ )
type filter text Paths and Symbols enlfh v -
Resource
Builders
C/C++ Build Configuration: [LPCZI28RAM [ Active ] ~| [ Manage Configurations...

Build Variables
Discavery Options
Environment (2 Includes | # symbols | =i, Libraries | (B Library Paths | 2 Source Location | (2% Output Location | ] References|
Logaing

Settings Languages Include directories Add...

Tool Chain Editor

Assembly %5 [Tut01_LED/APT
C/C++ General GNU C :

5 /Tut01_LED/CFG

oo ingys 5 /Tut01_LED/HAL/INC

Code Style
Deocumentation

File Types
i Indexer

Move Up

Language Mappings

i Paths and Symbols

Project References

i Run/Debug Settings
Task Repository

f WikiText

i

il

i

il

Show built-in values

[ & import Settings...| [ & Export Settings..

Restore Defaults Apply

22



If not, press the 'Add' button and the following menu appears:

i

-
# ' Add directory path

Directory:

[T] Add to all configurations
[T] Add to all languages
[] = 1s 3 workspace path Werkspace

Variables...

File system...

OK Cancel

i

Press the 'Workspace' button and add the
JTut01_LEDI/API

directory. Add similarly the
.ITut01_LEDICFG

and
./Tut01_LED/HAL/INC

directories. If You can't find the HAL directory at this time, You first have to add the source location
to the project directory, that we show You in the next step.

= Folder selection =

o

Select a folder from workspace:

4 25 TutOL_LED -
[ [ .settings
4 (= API

€] api_board_lpc2129.h
[£) api_board_lpc2364.h
api_board.h
[£] api_types_armi.h
[€] api_types.h
[+ (= Build
I = CFG 3
[ (= HAL
[ .cproject
E .project
| & files.mk
|=| README
[g tutdl.c *

m

@ [ QK ] l Cancel
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Go to the 'Source Location' slider. See, if it looks like this:

% [roperties for Tutdl_LED . =)
i
type filter text | Paths and Symbols Sy
| |
Resource
Builders
/s Build Canfigurstion: [LPCZL29RAM [ Active ] = [Manage Configurations..
Build Varisbles
Discovery Options
Environment | 15 Includes | # Symbols | =i Libraries |  Library Paths | (¥ Source Location | = Output Location | ) References |
Logging
Setinge Source folders on build psth: PR

Tool Chain Editor b (& /Tutdl_LED/HAL
C/C++ General > (= /Tut0l_LED

Code Analysis Edit Filter...

Code Style

ocamentton

File Types

Indexer

Language Mappings

Paths and Symbols
Project References
Run/Debug Settings
Task Repository
WikiTexdt

Restore Defautts Apply

If not, press the 'Add Folder..." button and select the folder You want to get into Eclipse source
control from Your workspace.

This will only work, if the folder is already part of Your workspace, otherwise You can't select it. If
You don't know how to make a folder part of Your workspace see 'Annex Adding Directories to Your

Project'.

2 Folder selection @EI&J

Select a folder from workspace:

[ settings
(= API
» (= Build
= CFG
4 [= HAL
(= API
(= CFG
= INC
I (= LPC2129
I (= LPC2364

@ [ ok ][ concel
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Got to the 'Output Location' slider. See, if it looks like that:

g Properties for Tut01_LED

L | B e

e v -

type filter text Paths and Symbols e

Resource

Builders

C/C++ Build Configuration: [LPCZIERAM [ Active | 'I [Manage Cenfigurations...
Build Variables
Discovery Options
Environment [ 42 Includes | # Symbols | &, Libraries | (B Library Paths | 2 Source Location | (=2 Output Location | ] References|

Legging

Settings Output folders on build path: P
Tool Chain Editor I = /Tutdl_LED/Build/LPC2129RAM

C/C++ General Link Folder...

Cade Analysis =
Code Style
Documentation
File Types

il Indexer

Language Mappings
| Paths and Symbols

| Project References
Run/Debug Settings
Task Repository
WilkiText

lter...

[ Restore Defauh'sl I Apply ]

@ [ ok |[ cencel |

If not, press the 'Add Folder..." button and select the folder You want from Your workspace. You
should tell Eclipse the correct output path to prevent some warnings:

= Folder selection (=] B [t

Select a folder from workspace:

[ settings
[ APL
4 [= Build
(= LPC2129Flash
(= LPCZ129RAM
= CFG
I (= HAL

@ [ ok J[ conce

You are now ready for building the project. This is shown in the next chapter.
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4 Building Projects

Now You will learn how to build projects. Building includes all steps like pre-compiling makro
commands to C commands, translating from C to machine code, translating from ARM Assembler
to machine code and linking all machine code files (object files) to one executable.

The build process is controlled by the GNU make builder. So, first You have to make sure, that
Your Makefile is correct. Compare it to the Makefile for RAM and Makefile for Flash in the 'Annex
Makefiles' and check that You have also a correct ‘files.mk' in the project directories, which is a file
that is included by Makefile and contains all project files to be compiled.

You must be sure, too, that Your linker scripts 'ram2129.1d' or 'ram2364.ld" are correct. Therefore
compare it to the linker scripts in ‘Annex Linker Scripts'.

Without correct project settings it is also not possible to build the project. So if You didn't so far, go
to chapter 'Setting Project Properties' and do all project settings steps precisely.

You must be sure that You have set the right build configuration, in our example this is
'LPC2129RAM'. All project settings we did in the chapter 'Setting Project Properties' referred to this
build configuration.

Additionally You have to set the define 'HAL_START_VECTOR_RAM' in the projects
SRC/CFG/cfg_global.h file to '1' and to set the define 'HAL_START_VECTOR_FLASH' to '0". This
will set the NXP LPC2129 or LPC2364 memory mapping registers to the correct value.

WITH WRONG MAKEFILES, LINKER SCRIPT, WRONG BUILD CONFIGURATION,
UNCORRECT PROJECT SETTINGS OR WRONG MEMORY MAPPING FLAG YOUR
SOFTWARE WILL NOT WORK CORRECTLY.

Make always sure that in the case You use our LPC2129 board Your
*  build configuration is 'LPC2129RAM'
+ 'Makefile’ and 'files.mk' are correct
* linker script is 'ram2129.Id" and is correct
* project settings for 'LPC2129RAM' are correct
* memory mapping flag 'HAL _START_VECTOR_RAM'is set to '1l'
* memory mapping flag 'HAL _START_VECTOR_FLASH'is setto '0'
In the case of our LPC2368 board it is the same but 2129 is 2364. Now, You are ready to proceed.

At the building process You should get a message in the 'Console’ output slider of Eclipse IDE like:
**** Build of configuration LPC2129RAM for project TutO1 LED ****

make all

**** Build Finished ****

Or, if You just did a successful build before, something like:

make: Nothing to be done for "all
**xx Build Finished ****
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Set the build configuration to 'Build Configuration' -> 'Set Active' -> 'LPC2129RAM":

File Edit Source Refactor Navigate Search Run Project Window Help
| 7%= | G -8 -E-@-|&-B- |H-0-%- @~ | dEN [ | & clc+s
|81 -5~ v~
(7 Project Bxplorer &2, = 518 cig globath 20 So@vET™ =
i & WHEN CHANGING ASSEMB CONSTANTS YOU MUST R B Y e %7
Mea » |[ER CONSTANTS YoU MUST # CFGGLOBALH
[ER CONSTANTS YOU MUST = .
Ge Into ER consTANTS vou MUST W AL SIART VECTOR By
# HAL_START_VECTOR_FL
Open in New Window A # HALLPC29 ACTIVE
3 # HAL_LPC2364 ACTIVE
T Ctri+C * * # HAL ARM7_ACTIVE
Paste Cidey | COMPILE SWITCH FOR START VECTOR MEMORY MAPPING . L
Delete Delete YOU MUST CHOOSE ONLY ONE OF THEM! I # HAL_MAM
Remove from Context Ctrl+ Al Shift+ Down # HAL STACK SIZE IRQ
Source b # HAL_STACK_SIZE_SYS
13;_:ﬂsn E;g # HAL NESTINT
Move... = # HAL_OS.ACTIVE
Rename... F2 # HAL_OS_PREEMPT
Import...
Export... ACTIVATE BOARD
Build Project YOU MUST CHOOSE ONLY ONE BOARD!
4 HOOSE SaME SETTINGS FOR BOTH C CODE AND ASS
Clean Project
Refresh F5
5 Tuth Close Project CT?_fE (Tl-)
Close Unrelated Projects CTIVE, (1)
Build Configurations » Set Active 3 1LPC2129Flash
Make Targets r Manage... v 2LPC2129RAM
s b Build All
Show in Remote Systems view Clean All T— N 7 W b
Convert To... Build Selected... T = =
&8 BB rE-59-°0
Run As. >
Debug As v FI7 77 JOANJING -I../../..7..7..JOS/INC  -c -0 csp_vic_lpc2i29.o =
| Eroti e , B/CsP/esp_vic_lpe2129.c
files -nodefaultlibs -nostdlib -static -T../../../../../Scripts/ram2129.1d
Team » | LED ram.elf tut@l.o asp_core arm7.o bsp_board lpc2129.0 csp_mcu_lpe2129.0
Compare With y Lvic lpc2129.0
Restore from Local History...
L | #%  Run C/C++ Code Analysis =
T o
@ L
Properties Alt+Enter [[]@ =S

Check if the Makefile is the correct RAM makefile and that it contains 'ram2129.Id":

File Edit Source Refactor Navigate Search Run Project Window Help
| o el |-~~~ Q-8 [$-0-Q%- ™=y~ BN T EcicH
| B 3l v~
&5 Project Explorer 52 = O1|[[& tutdlc || o Makefile 51 =0|Eo x~ @M|ET| =0
- e : etebll R
B %5|® || asmc- -13(PrRO1_PaTH)/CFG A\ 2 v &Y
25 Tut0l_LED -I3(HAL_PATH)/INC [= TRUNK_PATH -
44, Binaries PROJ_PATH
&l Includes 4 HAL_PATH
(R HAL # toolchain settings USB_PATH
& API # CAN_PATH
(= Build TOOLCHAIN = arm-none-eabi- 0S_PATH
(= LPC2129Flash i oA include S(PROJ_PATH)file .
(= LPC2129RAM ELF_NAME
&b asp_core armi.o - AS = $(TOOLCHAIN)as SCRIPT_NAME
bsp_beard_lpc2129 vpath vpath tut% S(PROJ_P |
esp_meu lpc2129,c | LD = $(TOOLCHAIN)1d wpath vpath asp_% S(HAL P

csp_startup_lpc212 vpath vpath bsp_% S(HAL_P

= s CFLAGS = -0@ -g3 -Wall -c -fmessage-length=6 $(CC_INC)
&} csp_vic Ipc2128.0 - wpath vpath csp_% S(HAL P
5 tut1_LED_ram.elf ASFLAGS = -gdwarf2 $(AS_INC) vpath vpath ush_% S(USB_P ...
tutdl.o - [arm/le] vpath vpath can_% S(CAN_F
| & Makefile LDFLAGS = -nostartfiles -nodefaultlibs -nostdlib -static X wvpath vpath osp_% §(05_PA(=
2 ramz129.msp -TS(TRUNK_PATH)/Scripts/5(SCRIPT NAME).1d -Map $(SCRIPT NAME).map upath vpath esp_% S(05_PA
& CFG 4 L vpath vpath stp_% $(05_PA
[g] tutdl.c # make targets CCINC
[ files.mk # ASINC
5] README TARGET = $(ELF_NAME).elf TOOLCHAIN
<
IZ?z;EATDEF 081 = $(PRO) $(ASP) 3(BSP) $(CSP) 3(USB) $(CAN) $(05) gg
ut3_Rea
(5 Tutdd_CAN $(TARGET): ${083) Makefile b
25 Tut05_FullCAN $(LD) $(LDFLAGS) -0 $(TARGET) $(0BJ) CFLAGS
(25 Tut06_TMRI Int . ASFLAGS
v .PHONY : a
$ 0wy s
ut08_EXT Int
S Tutd9_CAN Int _PHONY : clean oF)
clean: S(TARGET) -
rm -f *.o *.map $(TARGET) PHONY

‘

(2. Problems | ] Tasks | B Console 55 . Properties|

CDT Build Console [Tut01_LED]

< | LU **** Build of configuration LPC2129RAM for project Tut@l LED **** 34

JiirE | wiitable | Smetisert | 1:1 | [0 E® %
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Check if all files that are needed for compilation are noted in the files.mk file:

File Edit gate Search Run Project Window Help
| v 2l & |g-~a-E-@- | 8-8- |H$-0-Q%- &5 5~
[EERE R R
By ProjectBiplorer 52~ O|[[Etullc |3 Makefle || g flesmic 835 =00 x\@Mm[g1] ~ 0
e [ o R a v
= 2l # object files to build and link i
5 Tutd_LED I
4 Binaries PRO = tut@l.o
il Incluges
8 HAL ASP = asp_core_arm7.o
& AP BSP = bsp_board_lpc2129.0
= Build
(= LPC2129Flash €SP = csp_mcu_lpc2129.0 \
(= LPC2129RAM csp_startup Ipc2129.0 \
& CF6 csp_vic_lpc2129.0
Bt e use -
[ files.mk
2 README o -
125 Tutd2_UART
125 Tutd3_ReadDEF 05 =
S Tuttd CAN
S Tutds Fullcan "
5 Tuthe TMRL Int # output File nane
S Tutd7_UART Int *
(S Tut08 EXT Int OUT = tut@l LED
S Tutha CAN Int
T )
0 = 7 < T =
(£ Problems | % Tasks | & Console 33 . I Properties| 4 45| MeER|# B ri-=0
CDT Build Cansale [Tt LED]
T i v | *=== Build of configuration LPC2129RMM for project TutBl_LED ***= z
| | Witsble | SmertInset |1‘1 | |l p=E®

Have a look into file 'SRC/CFG/cfg_globall.h' and check that the memory mapping flag
'HAL_START_VECTOR_RAM' is set to '1' and 'HAL_START_VECTOR_FLASH:' is set to '0' for a
RAM compilation:

Edit Source Refactor Search Run Project Window Help

lgi~&-d-@- |8 -8~ |%-0 -~ |@ss-|[doEm s[@Ecce

= 5| ([ g glo .. —

OuET™ =5
N CHANGING ASS R CONSTANTS YOU MI

@B 8 o ¥

ENT Sadne e # croiomn
= !
W Binaries WHEN CHANGING ASS! R CONSTANTS YOU MI & HALSTARLVECTOR R/
[l Includes # HAL_START_VECTOR_FL
5 HAL ha L # HAL LPC2129 ACTIVE
&= APL 72 3 # HAL_LPC2364_ACTIVE
Build HAL_ARM7_ACTIVE
g c‘;‘s FLASH/RAM COMPILE SWITCH FOR START VECTOR MEMORY MAPPING i St ot
[B cfg_global.h YOU MUST CHOOSE ONLY ONE OF THEM! B # HALMAM
[ cfg_hal.h # HAL_STACK SIZEIRQ
A cfg_lpc2129.n o # HAL STACK SIZE_SYS
I e Mefine WAL STARTVECTOR TS (o) # HuLNsn
[ files.mk = = = # HAL_OS_ACTIVE
2 README # HAL_OS_PREEMPT
S Tuth2_ UART Vas
5 Tut03_ReadDEF X
=5 Tutdd_CAN ACTIVATE BOARD
<
%Tmsf””m” YOU MUST CHOOSE ONLY ONE BOARD!
=5 Tut06_TMRL Int YOU MUST CHOOSE SAME SETTINGS FOR BOTH C CODE AND ASSEMBLER
&S TutD7_UART Int :
&5 Tuts_EXT Int ;Qer biy
€ 1,100 CAN Int ine HAL LPC2129 ACTIVE 1
T AN #ifdef _ ASSEMBLER _ /*
.equ HAL_LPC2129 ACTIVE, (1)
#endif
#define HAL_LPC2364 ACTIVE (@)
#ifdef _ ASSEMBLER__ /* |
.equ HAL_LPC2364 ACTIVE, (@)
#endif -
< i I v 4 i ] »
2 Problems [ Tosks [ 2 Console 57 I Propertes $ %% Hah tE -5 0
CDT Build Console [Tutdl_LED]
T..fede oo F o JUSBJING ~I..7..7. 7.7 . JCANJINC -I../../../..}../O0S/INC -c -o csp_vic Ipc?129.0 =

cof ook o od oo/ . /HAL/LPC2129/CSP/csp_vic_1pc2129.c

arm-none-eabi-1d -nostartfiles -nodefaultlibs -nostdlib -static -T../../../../../Scripts/fram2129.1d
-Map ram2129.map -¢ tutBl_LED_ram.elf tutBl.c asp_core_arm7.o bsp_board_lpc2129.c csp_mcu_lpc2129.0
csp_startup lpc2129.0 csp_vic lpc2129.0

**** Build Finished ***=*

o* Writable Smartlnsert | 1:1 [l =
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Check again Your project Properties settings. Click the right mouse button on Your project directory
and choose 'Clean Project"

File Edit Source Refactor Mavigate Search Run Project Window Help

= 2l T rmeyr—
| i | fao @~ &8~ G- |R-8- |[H-~-0-Q- |®oFL~- | JoEl B B2 cpces
&
£3 ! |‘ [B cfg_globalh 32 (@M En™ =5
| @ V:] WHEN CHANGING AS: LER CONSTANTS YOU MUST 38w e
» |ER CONSTANTS YOU MUST # CFGGLOBALH
ER CONSTANTS YOU MUST % 5
ER CONSTANTS YOU MUST 2 HALSTAREVECTOR RS
# HAL START_VECTOR_FL
Open in New Window A # HAL LPC2129 ACTIVE
3 # HAL LPC2364_ACTIVE
[« Ctrl+C
- o COMPILE SWITCH FOR START VECTOR MAPPING o CE TN AGINE
Paste Chrl+V MPILE SW L E MA # HALPLL
Delete Delete YOU MUST CHOOSE ONLY ONE OF TH # HAL_MAM
Remove from Context Ctri+ Alt+Shift+ Down # HAL_STACK SIZE_IRQ
S . # HAL_STACK_SIZE_SYS
:3:’2'35“ 8; # HAL_NEST_INT
it = # HAL_OSACTIVE
Rename... F2 # HAL_OS_PREEMPT
Import...
Export... ACTIVATE BOARD
Build Project YOU MUST CHOOSE ONLY ONE BOARD!
HOOSE SAME SETTINGS FOR BOTH C CODE AND ASSEMBLER
Clean Project
Refresh F5
Chne Pioject o (1)
Close Unrelated Projects (CTIVE, (1)
Build Configurations »
Make Targets » ’CTJI,‘;’E (*l")
Index * fcTIvE, ()
Show in Remote Systems view m ] b <4 *| b
Convert To... P ==
Gl sole 2 . B F’ropartseq &4 \[<)=={>| BEG =22~ ~=0
Run As » 2 :
Debug As v |-T.o7o 7.7 7 JCANJING -I../..7..7../..JOS/INC -c -0 csp_vic_lpc2129.0 =
el , [8/CSP/esp_vic 1pe2129.c
ifiles -nodefaultlibs -nostdlib -static -T../../../../../5cripts/ram2129.1d
Team » | LED ram.elf tut@l.o asp_core_arm7.o bsp_board_lpc2129.0 csp_mcu_lpc2129.0
Compare With » fvic_1pc2129.0

Restore from Local History...
# Run C/C++ Code Analysis

ke @ 5
J 5 Properties Alt+Enter ‘l@l A

Click the right mouse button on Your project and choose 'Build Project":

File Edit Source Refactor MNavigste Search Run Project Window Help
FE—
@ -~~~ |R -8B~ |HB-0-Q%- | ™o £~ | 4 E] o | B@ CrCe s
= E]"@ cfg_globalh 52 . l@wBET™ =i
|~ CHANGING ASS| COMSTANTS YOU MUST FEAA o Y
CONSTANTS YOU MUST # CFG_GLOBALH
CONSTANTS YOU MUST 7 =
COMSTANTS YOU MUST # HAL_START_VECTOR_Rs
# HAL_START_VECTOR_FL
Open in New Window . # HAL_LPC2129 ACTIVE
3 # HAL LPC2364_ACTIVE
cony e 5 # HAL ARM7_ACTIVE
Panii ChrleV COMPILE SWITCH FOR START VECTOR MAPPING & iavein
3 Delete Delete YOU MUST CHOOSE ONLY ONE OF THEM! i # HAL MAM
Remave from Context Ctrl+ Alt+Shift+ Down # HAL STACK SIZE IRQ
# HAL_STACK_SIZE_SYS
Source 3
Igg_iﬂsn E;; #  HAL NEST_INT
Mo = # HAL OS ACTIVE
Rename... F2 # HAL_OS_PREEMPT
Import... o o
Export... ACTIVATE BOARD
Build Project YOU MUST CHOOSE ONLY ONE BOARD!
HOOSE SAME SETTINGS FOR BOTH C CODE AND ASSEMB
Clean Project
Refresh 5
Close Project Uf‘_‘fE (]I-)
Close Unrelated Projects CTIVE, (1)
Build Configurations 3
Make Targets » U‘If‘jf (T)
Index b ICTIVE, (e)
Show in Remote Systems view i, ] 3 F ) Fr—r—
Convert To... 5 = =
b bsole 52 1 Properties | $ 9B EMER B -r5-=0
Run As » !
Debug As Y IO JCRWING IL.F. .S/ /. JO0SJING ¢ o csp_vic Ipc2i29.o =
T A , lo/csPresp_vic_lpe2129.c
files -nodefaultlibs -nostdlib -static -T../../../../../Scripts/ram2129.1d
Team v | LED ram.elf tut@l.o asp_core arm7.o bsp board lpc2129.0 csp mcu_lpc2129.0
Compare With ¢k f¥icl1pe2129.0
Restore from Local History...
| #% Run C/C++ Code Analysis T
ud | 2| D=
| Propiaties Alt+ Enter : |2
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Now the ARM assembler, C compiler and linker should work for a short moment. You can watch
the output in the Eclipse IDE 'Console’ output slider:

File Edit Source Refactor Mavigste Search Run Project Window Help

In-HEE| & |- -F-@- | R-B- |H-0-%- | @29~ | e ET o [ cices
\'2“'= - e

Explorer £

“ = B[ cfg_global.h )‘z'ir"\l e En =

N CHANGING

= - - . CONSTANTS YOU MUST DO A ° c FEaxs e~
=] bc Tutdl LED CHANGING CONSTANTS YOU MUST DO A Cl # C'Fasﬁmi
= CHANGING CONSTANTS YOU MUST DO A E Cl iy =2
>
33, Binaries CHANGING A CONSTANTS YOU MUST DO A E C # HAL START_VECTOR R
il Includes # HAL_START_VECTOR_FL
3 HAL 74 # HALLPC2129 ACTIVE
= APL # HAL LPC2364_ACTIVE
Build HAL_ARM7_ACTIVE
g C‘;IG FLASH/RAM COMPILE SWITCH FOR START VECTOR MEMORY MAPPING g HAL_FLL o
[R| cfg_global.h YOU MUST CHOOSE ONLY ONE OF THEM! # HAL MAM
[8 cfg_halh # HAL STACK SIZE_IRQ
[ cfg_lpc2129h i # HAL_STACK_SIZE_S¥S
(3 tutdl.c #define HAL START_VECTOR_RAM (1) # HAL NESTINT
= #defi HAL_START_VECTOR FLASH a = =
[ files.mik e e = (@ # HAL 05 ACTIVE
2 README = # HAL OS_PREEMPT
bﬁ Tuth2_UART < i ] v « i I
5 Tutd3_ReadDEF - . > = - N
S Tut0s_CAN [2¢ Problems | &) Tasks | B Console &2 [ Properties| & &% 5B RE B rrea s
5 TutdS_FullCAN CDT Build Console [Tut01_LED]
|| B S Tutds_TMRL Int -
| 5 Tutd7 UART Int **+* Build of configuration LPC2129RAM for project Tut@l_LED **+** B

S Tut08_EXT_Int

make all
=5 Tutdd_CAN_Int

arm-none-eabi-gec -08 -g3 -Wall -c -fmessage-length=@ -I../../CFG -T../../APT -I../../../../../HAL/INC
“Leafeedead oo JUSBJING -I../. /ool oo/ JCANJING -I../.ofoof .o/ fOS/INC - -0 tut@l.o ../.. tut@l.c
arm-none-eabi-as -gdwarf2 -I../../CF6 -I../../../../../HAL/INC -o asp_core arm7.o

wideod ek f o /HALSLPC2128/A5P/asp_core_armi.s

arm-none-eabi-gcc -0 -g3 -Wall -c -fmessage-length=0 -I../../CFG -I../../APT -I../../../../../HAL/INC
“Teuleedeadod o JUSBJINC ~I../../..fo./o /CANJINC -I../../../../../OS/INC -c -o bsp_board lpc2129.c
woded oo /. JHALFLPC2129/BSP/bsp_board_lpc2129.c

arm-none-eabi-gec -08 -g3 -Wall -c -fmessage-length=8 -I../../CFG -I../../API oo oif o of . JHAL/ING
“Leadeudend e/ JUSBJING -I..f..fo /o /o fCANJING -TI../..f.o/..f..JOS/INC -c -0 csp_mcu_lpc2129.0
wodeid oo /. JHAL/LPC2129/CSP/csp mcu_lpc2129.c

arm-none-eabi-as -gdwarf2 -I../../CFG -I../../../../../HAL/INC -o csp_startup_lpc2129.o0

wof ook eid o/ JHAL/LPC2129/C5P/csp_startup_lpc2129.s
arm-none-eabi-gcc -0@ -g3 -Wall -c -fmessage-length=
“Leodeif el L LJUSBAING -T. S/ f L L/ CANSING -
wodeodead o/ /HALSLPC2129/CSP/csp_vic_lpc2129.c
arm-none-eabi-1d -nostartfiles -nodefaultlibs -nostdlib -static -T../../../../../Scripts/ram2129.1d
-Map ram2129.map -o tut®l LED ram.elf tut@l.c asp_core_arm7.¢ bsp board_1pc2129.0 csp _mcu_lpc2129.0
csp_startup_lpc2129.0 csp_vic_lpc2129.0

m

“I../../CFG -I../../APT -I../../.. ../ ./HAL/INC
Soidud S JOS/INC -c -0 csp_vic 1pc2129.0
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= =l bsp_led on{led); /* turn on = 7"15_& LR
% Tuthl LED it 21 apitypesh
3 Binaries for (wait = @; wait < 6@0800@; wait++); /* delay */ = api_board.h
&l Includes @ led:intdu_t
R HAL bsp_led off(led); /* turn on LED */ @ main{void) : int32s_t
= AP
(= Build while (TRUE) /* background loop =/
= CFG i
[h cfg_global.h /* blink LED 1, 2; 3, 4 */
[ cfg_halh 1{(or {led = 1; led <= 4; led+t)
B cfg lpc2l 20 int32u_t cnt;
el tutdl.c
L files.mk bsp_led on(led); /* turn on LED */
[ README
25 Tuth2_UART for.. Lint. oot =, 8:.60kK. 5..608008;, cnkt )5 . H8 k3N
-
e D T adDEs bsp_led_off(led); /* turn off LED */ =
=5 Tuthd CAN 1 S
125 Tutd5_FullCAN 1 ot
=2 Tutds_TMRL Int
15 Tutd7_UART Int }
5 Tuts EXT Int
=5 TutD9_CAN_Int =
FXZPToignsFEEER TR * rrx * . FExEEEE T
4| i 4
5. Problems 53 7| Tasks| = Console] £ Properties| P 70
'3 errors, 0 warnings, 2 others
Description = | Resource I Path I Location l Type I
= @ Errors (3 itemns)
@ ‘for' loop initial declarations are only allowe tut01.c STut0l_LED line 51 C/C++ Probl...
@ conflicting types for ‘cnt’ tutll.c /Tut0l_LED line 51 C/C++ Probl...
@ make: "™ [tut01.0] Error 1 Tut01_LED C/C++ Probl...
= i Infos (2 items)
i previous declaration of 'cnt' was here tut0l.c STutll_LED line 47 C/C++ Probl...
i useoption -std=c99 or -std=gnu99 to com tutll.c ATutll_LED line 51 C/C++ Probl...
o* ||| @ E %
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5 Running the JTAG Debugger

Make sure, Your debugging adapter is supported by OpenOCD. You can read which devices are
supported by OpenOCD newest at

http://openocd.sourceforge.net/supported-jtag-interfaces/
Here's an excerpt of this list:

USB FT2232 Based:
usbjtag
jtagkey
jtagkey2
oocdlink
signalyzer
Luminary ICDI
olimex-jtag
flyswatter
turtelizer2
comstick
stm32stick
axm0432_jtag
cortino
dip-usb1232h

>

XX X X X X X X X X X X X

USB-JTAG / Altera USB-Blaster compatibles:
x USB-JTAG Kolja Waschk's USB Blaster-compatible adapter
x Altera USB-Blaster

USB JLINK based:
x SEGGER JLINK
x IAR J-Link

USB RLINK based:
x Raisonance RLink
x STM32 Primer
x STM32 Primer2

USB Other:
x USBprog
x USB - Presto
x Versaloon-Link
x ARM-JTAG-EW

IBM PC Parallel Printer Port Based:

Wiggler - There are many clones of this.
Wiggler2

Wiggler_ntrst_inverted

arm-jtag

chameleon

> X X X X
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Connect Your Debugging adapter to Your PC.

Your debugging adapter will only work, it it is supported by OpenOCD AND if it was compiled into
the OpenOCD executable. Make sure that You compiled OpenOCD correctly or that Your provider
did this for You.

Open a new terminal and type in the command line:

openocd-0.5.0.exe -f target/lpc2129.cfg -f interfaceljtagkey.cfg
or

openocd-0.5.0.exe -f target/lpc2378.cfg -f interfaceljtagkey2.cfg

This command can only work, if You installed OpenOCD correctly and added the environment
variables correctly. If You didn't, look into the Windows/Linux Install Manual, chapter 'JTAG
Debugger'.

Make sure, that You use the correct configuration files. Compare Your target configuration files with
the files in 'Annex OpenOCD target config files'. The configuration files of Your installation are
located in Your OpenOCD directory:

* Windows e.g.: C:\Bitrelle\openocd-0.5.0

* Linux e.g.: /usr/local/share/openocd/scripts/

When You start OpenOCD You might get an error message like that:

= Eingabeauifmdemng e oaenocd—ﬂ.g,a.ﬁ —; taﬁet“ﬁ!ﬁ.cfg -f interface\jtagkey.cfg lﬂlﬁj
e ot

sUserssralf > u
sUsersswralf >

:\U“etg\1a1f>

H sral

C: sshralf >openocd-B.5 . B.exe —f target™lpe2129.cfg —f interfacesjtagkey.cfyg
Open On—Chip Debugger B.5.8 (2011-88-09-23:21>
Licensed under GHU GPL w2
For bug reports,. read
http:/“openocd.berlios.de/doc/doxygen~bugs.html
init_targets
Info = only one transport option; autoselect ' jtag’
Warning — assuming default core clock 12MH=z?* Flashing may fail if actuwal core cl
ock is different.
trat_and_s geparate srst_gates_jtag trst_push_pull srst_open_drain
adapter st_delay: 1
Jjtag_ntrst_delay: 1868
1SBB kH=
Info = clock speed 1588 kHz=
Info : JIAG tap: 1lpc2129_cpu tapsdevice found: Bx4f1fBFBF (mfg: Bx78Y. part: @xf
1f@,. ver: Bxdd
Warn : JIAG tap: lpc2129.cpu UNEXPECTED: Bx4f1fBfBf (mfg: Bx787. part: Bxf
1f@,. ver: Bxdd
Error: JIAG tap: lpc212?.cpu expected 1 of 1: BxcflfBfBf (mfg: Bx787. part: Bxf
1f8, ver: Bxc)
Error: Trying to use configured scan chain anyway...
Warn : Bypassing JTAG setup events due to errors
Info : Embedded ICE version 4
Info = lpc212?.cpu: hardware has 2 breakpoint~swatchpoint units
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This is no important error as long as You only have one device in the JTAG scan chain, otherwise it
is important. You can change the <cputapid> value in the 'l|pc2129.cfg’' file to prevent this error
message:

setup_Ipc2xxx Ipc2129 0x4f1f0f0of 0x40000 Ipc2000_v1 0x4000

The <cputapid> value is a number like 0x4f1fOf0f, Ox5f1fOfOf, Oxcf1fOfOf, the OpenOCD output error
message tells You the right number to insert.

After You have inserted the <cputapid> into the 'lpc2129.cfg’ file, start OpenOCD again. From now
on You should get no error messages again:

Open On—Chip Debugger B.5.0 (2811-B8-A9-23:21>
Licensed under GHU GFL w2
For bug reports, read
http:-sopenocd.berlios.desdoc/doxygen-bugs.html
init_targets
: only one transport option; autoselect ° jtag”’
Warning — assuming default core clock 12MHz?! Flashing may fail if actuwal core cl

ock iz different.
trzt_and_srst separate svst_gates_jtag trst_push_pull srst_open_drain
adapter_nsrst_delay: 1808
Jtag_ntrst_delay:= 1868
1588 kH=
Info : clock speed 1588 kH=
Info : JIAG tap: 1pc2129._cpu tap/device found: Bx4f1fBFBFf (mfg: Ox787. part: Bxf
. ver: Bx4)
: Embedded ICE verzion 4
: 1pc2129 cpu: hardware has 2 hreakpointswatchpoint units ll

To shutdown OpenOCD use the key combination
<CTRL>+C

OpenOCD can be controlled by GCC directly or via Eclipse. This will be explained in the later
chapters. There is another method to get access to Your target by controlling OpenOCD with a
Telnet connection.

If You don't have a Telnet client installed on Your Windows PC have a look into the Windows install
manual annex to see how to install it. Linux users should know how to install a Telnet network
client with the help of of one of their distributions software installation tools.

You start the Telnet connection when OpenOCD is running by opening a new command line
window and typing:

telnet localhost 4444
or
telnet 127.0.0.1 4444

Both commands mean the same. 4444 is the default Telnet port of OpenOCD and 127.0.0.1 is
simply the IP address of 'localhost'.

The OpenOCD Telnet connection will open and You can type commands into the OpenOCD
command line. Find the table at the end of this chapter to see the most important OpenOCD
commands. The 'usage' command shows You all possible commands and with 'help [command]'
You can read more about it.

As an example You can study the following sequence of OpenOCD commands:
pwd
add_script_search_dir c:\Bitrelle\Data\Targets\Tutorials\LPC2129\Tut01_LED
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halt

arm core_state arm
load_image Build/LPC2129RAM/tut01_LED_ram.elf
step 0x40000000
resume

halt

bp 0x400001b0 4

bp 0x400001b0 4 hw
bp 0x400001e8 4 hw
bp 0x40000468 4

bp 0x40000480 4

bp

resume

There are two hardware watchpoint/breakpoint units on the target CPU chip available. The
(pseudo-code) sequence:

bp [address1] 4

bp [address1] 4 hw
bp [address2] 4 hw
bp [address3] 4

bp [address4] 4
etc.

enables the first watchpoint/breakpoint unit for software breakpoints. Now, it is possible to set in
RAM as many software breakpoints as You need. This is not possible if You are debugging a
program in the FLASH memory.

A program in the Flash memory can only use 2 breakpoints, because in the FLASH memory
it is not possible to use software breakpoints.

This is not an OpenOCD issue. It is the case for all debuggers working with ARM 7 CPU's.

The sequence:
bp [address1] 4 hw
bp [address2] 4 hw

sets two hardware breakpoints. Now it's not possible to set any more breakpoints, especially no
software breakpoints, even if You are working in the RAM, because software breakpoints need one
of the two hardware watchpoint/breakpoint units to manage them.
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This is a typical Telnet session with OpenOCD and a program residing in the RAM, where You can
set as many software breakpoints as You want (it's similar to the sequence above):

Telnet Iccalhost - ot S

'Open On Chlp Dehugger

> pud

GC:/Users/ralf

> add_script_search_dir workspacesTutorial-sTestB1
> halt

target state: halted

target halted in Thumbh state due to debug-regquest, current mode: Supervisor
cpsr: BxaBBBEBE3 poc: BOx7Piffe2db

> arm core_state arm

core state: ARM

N> load_image Debug-Test@l.elf BxB@

1424 hytes written at address Bx400BBBEA

1 bytes written at address Bx40088598

downloaded 1425 hytes in B.140408s <(%.912 HiBr/s>
> step Bx40000000

target state: halted

target halted in ARM state due to single—step. current mode: Supervisor
cpsr: BxaBBBBBd3 pc: Bx40000046

2> Pesume

> halt

target state: halted

target halted in ARM state due to debug-request. current mode: System
cpsr: Bx80000Bdf pc: Ox400001e4

> bp Bx4008001h8 4

breakpoint set at Bx480801hE

> bp Bx4080801h8 4 hw

breakpoint set at Bx408061hE

> bp Bx400001e8 4 hu

hreakpoint set at Hx10A0@1ed

> bhp Bx40000468 4

breakpoint set at Bx48000468

> bp Bx40000480 4

bhreakpoint set at Hx10000480
>

h@, Bx4, 1. Bx«BC
el, Bxd4, 2

68, Bx4, 1, BxAC
80, Bx4, 1, Bdds

> resume

dtarget state: halted

target halted in ARM state due to bhreakpoint, current : System
cpsr: Bx200BBAAF pc: Ax408PA1e8

> resume

target state: halted

target halted in ARM state due to breakpoint. current : System
cpsr: BxBABBAAAF pc: Ax400061hHA

> resume

target state: halted

target halted in ARM state due to breakpoint. current : System
cpsr: BxB000004Af pc: Bx10000463

> resume

target state: halted

target halted in ARM state due to breakpoint. current : System
cpsr: BxBA00004f pc: Bx10000480

> resume

target state: halted

target halted in ARM state due to breakpoint,. current : System
cpsr: Bx200008df pc: Ox400001e8

>
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The most important OpenOCD command line instructions

Command Command, alternative | Explanation
exit leave OpenOCD command line
usage usage [command] show commands

help [command]

more detailed help regarding command

pwd

print working directory

add_script_search_dir
[directory path]

add directory path for searching script or binary
files

load_image [image]
[offset]

load a binary image to the address provided with
the linker script and the additional offset

soft_reset_halt

stop CPU and set program counter back to reset
vector

halt halt JTAG debugger

resume resume [address] resume running program or resume running
program at address

step step [address] step one machine instruction or step to address

bp show list of breakpoints

bp [address] [size]

set soft breakpoint at instruction address, size is
4 for ARM and 2 for Thumb mode

bp [address] [size] hw

set hardware breakpoint at instruction address,
size is 4 for ARM and 2 for Thumb mode

rbp [address]

remove breakpoint at address

poll [on/off]

poll target for state changes

arm reg

show registers and values

arm core_state arm

set CPU to ARM mode (not Thumb mode)
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6 Eclipse Debug Settings

Before we can go on running and debugging programs on the target we first have to do some
settings regarding the Eclipse debugging environment. Click on the right error near the bug symbol
in the menu bar and choose 'Debug Configurations..." in the opened pop-down menu:

File Edit MNavigate Search Project Run  Window Help

re~ B30 Q- |B8 | H-Hrear B (% Debug ERC/CH+
| %5 Debug 22 . | [E]1 Tut0L_LED_ram = ¥ = O][- Variables ﬁ;"\_% Breakpoints | &+ [/ | R % et~ =0
- = [5] 2 Tut02_UART ram B b e it BBl o as g MRS |

[€]3 Tut03_ReadDEF_ram
4 Tut04_CAN_ram
E‘ 5 Tutd5_FullCAN_ram
6 Tutds_TMRL_Int_ram
[E]7 Tutd7_UART Int_ram
[E]8 Tutd8_EXT_Int_ram
[€19 Tut09_CAN_Int_ram

Tut?l_USB_HID_ram ji
[E] Tut22_USB_CDC_ram

Tut3l_0S_Tasks_ram |
| [ Tut32_0S_Events_ram I«] W[ |
.TuBZ_OS_BaswcStati;tiu_ram - =5 g: Outline 22> = v = E.‘

E Tut34_0S AdvancedStatistics_ram
Tut35_05_TimeTriggered_ram
[E] Tuts2_GYRO_USB_ram
Erase

[€] Tutd1_LED flash

An outline is not available,

Debug As »

Debug Configurations...

Organize Favorites...

(B2 Console 53 . ) Tasks| [£1 Problems| (3 Executables| + B -y~ 0)

‘Mo con so\_es.to display at this t\rr.@:
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The 'Debug Configurations' dialogue window opens:

= Debug Configurations ST » .

Create,

and run ¢

Configure launch settings from this dialog:

vpe filter text

1/ Appicaton

[T] C/C++ Attach to Application
[T] C/C++ Postmortem Debugger
[T] C/C++ Remote Application
.= Launch Group

- Press the 'New' button to create a configuration of the selected type.

- Press the 'Duplicate’ button to copy the selected configuration,

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

- Press the 'Filter' butten to configure filtering options.

- Edit or view an existing configuration by selecting it.

Configure launch perspective settings from the 'Perspectives’ preference page.

Filter matched 40 of 40 items

@

Diebug Close

Mark the 'C/C++ Application' configuration type in the left menu and choose the 'New launch

configuration' symbol (sheet of paper) on the upper left side. A new 'C/C++ Application'
configuration opens. Input the correct name and click Apply:

e
= Debug Cenfigurations S* # '

Create, ge, and run confi ti

S5

BE%X B3~

ETG BT ut0] LED flash)

| type filter text '- Main . 09 Arguments| F§ Environment | % Debugger| &/ Source " Refresh| ] Common |
=[] C/C++ Application 1 O/Ce s Application:
-[T] Erase

-[E] Tut01_LED flash
[€] Tutd1_LED_ram
utd2_UART flash

| Build/LPC2364Flash/tutll_LED flash.elf

Search Project... I
Project:

Browse... |

Tut)2_UART _ram
-[E] Tut03_ReadDEF flash
{c | Tut03_ReadDEF_ram
[T Tutdd_CAN flash
-] Tut0d_CAN_ram
-] Tut05_FullCAN_flash
-~ [E] Tutd5_FullCAN_ram
[T Tut06_TMRL_Int flash
-[T] Tutd6_TMRL_Int_ram
[T Tutd7_UART Int flash
utd7_UART Int_ram
Tut8_EXT_Int_flash
[E] TutD3_EXT Int_ram
ut0d_CAN_Int_flash
Tut09_CAN_Int_ram
-JT] Tut21_USB_HID flash
-[T] Tut21_USB_HID _ram
Filter matched 40 of 40 items

| Tutor_LeD
1 Build (if required) before launching

Build configuration:

" Enable auto build

' Use workspace settings

Browse...

|U£e Active
¥ Select configuration using 'C/C++ Application’

(" Disable auto build

Configure Workspace Settings...

B

[¥ Connectprocess input & outputto s terminzl

Using Standard Create Process Launcher - Select other..

Apply | Rewert
@ Debug I Close '
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Select the correct 'C/C++ Application’ relative path, click Apply:

= Debug Configurations * S » ye
Create, ge, and run configurati
= = A
L3 E=l H | H & MName: ITutUl_LED_ram
[type filter text Main . 64= Argumentﬂ % Environment | %5 Debugger| E» Source| 1 Refre;lﬂ = Common}
E1-[E] C/C++ Application i Clce= Rpplication:
..[T] Erase

..[T] TutDl_LED flash Build/LPC2364RAM/tut01_LED ram.elf] Search Project.. | Browse... |

[E] TutD1_LED_ram Project:

..[E] Tutd2_UART flash B
5] Tut02_UART.ram I Tut0l_LED TOWSE,..

E Tut03_ReadDEF flash Build (if required) before launching

[t Tut03_ReadDEF_ram

[ Tutdd_CAN flash Build configuration: Use Active d
E Tutdd_CAN_ram ¥ Select configuration using 'C/C++ Application’

[E] Tut5_FullCAM_flash

[T Tut5_FullCAN_ram T : i i
[ Tut06, TMRL Int flash * Use workspace settings Configure Workspace Settings...
[T Tut6_TMRL_Int_ram
[T TutD7_UART Int_flash
-[&] Tutd7_UART Int_ram
-[T] TutOB_EXT_Int_flash
E TutlB_EXT_Int_ram
..[E] Tutd9_CAN_Int_flash |
| [E] Tut09_CAN Int_ram

| [T Tut21_USB_HID _flash

{6 | Tut2l_USB_HID_ram T,
= <] g _j Using Standard Create Process Launcher - Select other... Bl |
Filter matched 40 of 40 items

@ Debug | Close |

" Enable auto build " Disable auto build

¥ Connect process mput & outputto a terminal,

Rewvert |

Click on the 'Using [..] Create Process Launcher - Select other..." item in the lower area of the
window, a new menu opens:

= Select Preferred Launcher L | B [

This dialog allows you te specify which launcher to use when multiple
launchers are available for a configuration and launch mode.

[ Use configuration specific settings Change Workspace Setfings...

Launchers:

GDE (DSF) Create Process Launcher
Standard Create Process Launcher

~ Description

Start new application under control of GDB debugger integrated using the

@ 0K | Cancel
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Select the 'Standard Create Process Launcher' (IMPORTANT) in the 'Select Preferred Launcher’
window and click OK:

= Select Preferred Launcher = =E|f|ﬂ'

This dialeg allows you to specify which launcher to use when multiple
launchers are available for a cenfiguration and launch maede,

¥ Use configuration specific settings Change Workspace Settings...

Launchers:

GDB (DSF) Create Process Launcher

Standard Create Process Launcher

~ Description

Start new application optionally under control of the standard debugger,

® Ok | Cancel

Go to the 'Arguments' slider and check that the 'Program arguments' field is empty and that the
'Use default' checkbox below 'Working directory' is activated, click Apply:

-
= Debug Configurations e . LR .

Create, ge, and run fi i

(B !

FEy =
FEX B3~ Mame: !Tulﬁl_LED_ram

It;.'psfiltsr text Main | (’%Aggnmenti'\_‘_?ﬁ Environment‘; ﬁl Debugger] Igy Source‘| téh Ra‘fresh} =] Common]
€] C/C++ Application ~Program arguments:

..[t] Erase ;l

..[T] Tut01_LED flash
-[E] Tut0l_LED_ram
-.[T] Tut02_UART flash
..[E] Tut02_UART_ram
-.[T] Tut03_ReadDEF flash
E Tutl3_ReadDEF_ram
[E] Tutd4_CAN_flash
..[E] Tut04_CAN_ram
-.[T] Tut05_FullCAN_flash

| »

[T Tut05_FullCAN_ram = ﬂ
-.[T] Tutd6_TMRL_Int_flash Variables... |
E Tutds_TMR1_Int_ram

..[E] Tuth7_UART Int_flash
E Tutd7_UART Int_ram
-.[E] Tut08_EXT Int_flash
.-[E] Tut08_EXT_Int_ram ¥ Use default

5] Tut09_CAN_Int flash Watkspace,. | FileSystern || yariabies., |
E Tutdd_CAN_Int_ram
.[E] Tut21_USB_HID_flash

[E] Tut2_USB_HID_ram ~| . o]
g Using Standard Create Process Launcher - Select other.. Apply |
Filter matched 40 of 40 items

® Debug I Close |

~ Working directory:
| Sfworkspace_loc:Tut0l_LED}

Rewvert |
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Go to the 'Environment' slider and check that it is empty, click Apply:

= Debug Configurations .* »

Create, ge, and run configurati

R B3~ Name: | Tut01_LED_ram
It}'PEﬁHE" text [ Main | - ArgLentst E!}\_.viiunmt_:n%-\xf& Dehugger\i 7 Suurce.'i R Refresh | £ Common}
=[] C/C++ Application 11| Environment variables to set:
(2] Erase Variable | Value |

-[E] TutD1_LED flash -
-[E] Tutdl_LED ram Se‘;a]
[T TutD2_UART flash
-[E] TutD2_UART ram F“—'t!
-[E] Tuth3_ReadDEF flash Femave
E Tutl3_ReadDEF_ram

-[E] TutD4_CAN_flash
-[E] TutD4_CAN_ram
[T TutD5_FullCAN flash
-[E] TutD5_FullCAN_ram T
-[E] TutD6_TMR1_Int flash

--[&] TutD6_TMRL_Int_ram

--[E] Tut07_UART Int flash

-[E] TutD7_UART Int_ram

-[E] Tut0B_EXT Int_flash

E TutD8_EXT_Int_ram

[T TutD9_CAN Int _flash

~[E] TutD9_CAN Int_ram

-[E] Tut21_USB_HID flash

T Tut2l_USB_HID_ram =l :
: Using Standard Create Process Launcher - Select other..; Bpply
Filter matched 40 of 40 items

@ Debug I Close i

& Lppend erdranment to native environment

" Replace native enviranment with speci

Rewert

Go to the 'Debugger slider' and choose 'gdbserver' (IMPORTANT) in the 'Debugger' pop-down
menu. Click Apply:

= Debug Configurations S* » . ]
Create, ge, and run configurati
HE X | Sl Name: |Tub‘.]1_LED_ram
[type filter text Main | 0= Arguments | g Environment | 3% Debugger . %/ Source| % Refresh| ] Common|
=-[E] C/C++ Application I fe=l
5] Erase Debugger: Igdbserver _'_I
.[T] Tut01_LED flash e
v Stop onfe:
..[T] Tut01_LED _ram P MinGW gdb
-.[E] Tut02_UART flash  Debugger remote gdb/mi

- E Tutl2_UART ram
2 Tut03_ReadDEF flash Main | Shared Librariesi Connection
5 E Tutl3_ReadDEF_ram

. Tutdd CAN flash GDE debugger: Iarm-mne-aabl-gdb Browse... |

; iuﬁé'iﬁ‘r\éﬁ?\rﬂ h GDEB command file: | Ci\Bitrelle\Data\ Targets\Scriptsiram.gdhbinit Browse...
--[c] Tutd3_Fu _flas

-[£] Tutd5_FullCAN_ram - (Warning: Some commands in this file may interfere with the startup operation of the debugger,
.[T] Tut06_TMRL_Int flash for example "run”)

[ Tut06_TMRI Int ram GDB command set: [m

--[E] Tut07_UART Int _flash
-.[E] Tutd7_UART Int_ram Protocol: mi
[T Tut08_EXT Int_flash
L TutD8_EXT_Int_ram
-.[T] Tutd9_CAN_Int flash
2 Tutd3_CAN_Int_ram _'J
--[E] Tut21_USB_HID_flash

_.[E] Tutz1_USB_HID_ram |
Filter matched 40 of 40 items

® Debug I Close '

[™ Verbose console mode

™ Use full file path to set brezkpoints

Using Standard Create Process Launcher - Select other... Apply | Fevert |

When OpenOCD runs, it is not only accessible via its Telnet server on port 4444 (default), it is also
a GDB server on port 3333 (default) and we want to connect to it using the GDB client functionality
of Eclipse and the GNU ARM cross tool chain.
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Do not activate the 'Use full file path to set breakpoints' checkbox (IMPORTANT). Add prefix
arm-none-eabi-

on Windows or otherwise

arm-elf-

to the default 'GDB debugger' gdb (IMPORTANT) and click Apply:

= Debug Configurations 5F #

Create, manage, and run configurations

X B~

Name; | Tut01_LED_ram

| type filter text

Main i'l5<1= Arguments 1@ Environment H?& Debuggar\\_ Ey Sour:e] t\éh Refrash] =] Common]
B-[5] ¢/C++ Application

|

Debugger: Igdbservar j [

5] Tw01_LED ram ¥ Stop on startup at: [ main Advanced...

[E] Tut02_UART flash

[E] Tut02_UART_ram i Debugger Options
Main |Shared L\brar\esl Connection |
5] Tutd4_CAN flash GDB debugger Browse...

E Tutd4_CAN_ram

GDE command file: | .gdbinit Browse...

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

[5] Tut05 TWRL Int ram GDE command set: Standard '!
[E] TutD7_UART Int flash
[E] Tut07_UART Int_ram Protocol mi v

t08_EXT Int flash
Riee ol I™ Verbose console mode
utD8_EXT Int_ram

5] Tut0d_CAN_Int flash I™ Use full file path to set breakpoints b=
[E] Tutdd_CAN Int_ram .ﬂ
[E] Tut2_USE_HID flash

[&] Tut21_USB_HID_ram =

% A Using Standard Create Process Launcher - Select other... Apply Revert
Filter matched 40 of 40 items
®

Be sure that the 'Stop on startup at' checkbox is activated and 'main'. Insert 'ram.gdbinit' as the
'GDB command file' IMPORTANT) and click Apply:

= Debug Configurations L LA . ﬂ

Create, manage, and run configurations

Name: | Tut0l_LED_ram

|t}pefl\taw text

B1-[t] C/C++ Application 2 -
EjE Era;epp Debugger: Igdbsarver Ll
..... [T Tut0l_LED flash

..... & Tut0_LED ram 7 Stop on stertup at: [ main Advanced..

@ Main i'(K]= Arguments iﬁ Environment | ?;?- Dehngge;‘\_Ey Source| QDC“ Refresh" B Cummun‘i

----- [T] Tut02_UART flash
..... [T] Tut02_UART ram B
..... [T Tut03_ReadDEF flash Main l Shared Librauesl Cennection |

[£] Tut03 ReadDEF_ram

[T Tut04_CAN flash GDB debugger: |arm-nnne-eabt-gdb Browse...

----- E Tut0d_CAN_ram

£ Tut0s_FullCAN flach [RGB TR |C:\Bifrelle) Data\ Targets\Scripts\ram.gdbinit Browse...
ut03_Ful |flas|

..... [£] Tut05_FullCAN_ram — {Waming: Soﬂme fommands in this file may interfere with the startup operation of the debugger,
T Tut06_TMRLInt flash Ioreiaipk fnt)

..... [T] Tut06_TMRL Int_ram GDB command set: Standard A
E Tutd7_UART Int_flash

..... T Tutd?_ UART Int ram Bictcot L

----- % Iuﬁz_i-i“:—ﬂ“h I™ Verbose console mode

..... ut08_EXT_Int_ram : B
E Tut09_CAN In fach [ Usefull file path to set breakpoints

----- [E] Tut09_ CAN Int_ram ‘:J

..... [T] Tut2l_USB_HID flash

..... 7 Tut1_USB_HID_ram =

. Using Standard Create Process Launcher - Select other... Apply Revert
Filter matched 40 of 40 items
@
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If You want to be able to see all GDB server messages mark checkbox 'Verbose console mode'
and click Apply:

= Debug Configurations ‘B LI .

Create, ge, and run confi

=
®x | | =g Name: iTuh‘.]l_LED_ram
ype filter text . Main \{0<]= Arguments | B§ Environment \‘%3 Debngge?\ 73 Source‘| 6" Rafresﬂ B Cummon]
[=-[€ | C/C++ Application e =
Ej@ Eise £ i Debugger: !gdbser\.‘ar LI

-[E] Tut0l LED flash
[E] Tutd1_LED_ram ¥ Stop onstartup at | main Advanced... |
[E] Tutd2_UART flash
-[E] Tutd2 UART ram
-[E] Tut03_ReadDEF flash Main | Shared Librariesl Connection i
E Tutd3_ReadDEF_ram

-[E] Tutdd_CAN flash GDE debugger: I arm-none-eabi-gdb Browse...

i Debugger Options

; EII‘El IUE:_IEJT:“C_ALmﬂ h GDE command file: | C:\Bitrelle\Dat\Targets\Scripts\ram.gdbinit Browse...

2t utlo_Fu |_flasl

i Tutd5_FullCAM_ram — Waming: Sc:lme fDmm ands in this file may interfere with the startup operation of the debugger,
-[E] Tutd6_TMRL_Int_flash for example "run”.

[E] Tutd6 TMRL Int ram GDB command set: |Standard VI

] Tutd7_UART_Int flash
-[E] Tutd7_UART Int_ram Protocol: moov
i E TutD8_EXT Int_flash

5] Tut0s EXT Int ¥ Verbose console mode
ut08_EXT_Int_ram

[E] Tut09_CAN_Int_flash I Use full file path to set breakpoints o
7 R | |
I &) Tutha_CAN Int_ram B
[E] Tut21_USB_HID_flach
~[c] Tut21_USB_HID_ram T
el W _j Using Standard Create Process Launcher - Select other... Apply | Revert |

Filter matched 40 of 40 items

@ Debug I Close |

Go to the 'Shared Libraries' sub-slider in the 'Debugger' slider and check that it remains with
default values, click Apply if applicable:
( = Debug Configurations P=%* & . ﬂ

Create, ge, and run confi ti

® | B 3=::> - Name: |Tuh‘.]1_LED_ram

|t:.'|35fi|ter text Main | (4= Arguments ‘(ﬁ Environment |%§ Debhgger\ E Source| i Refresh| (£ Common]

: z a
=6 %C;:;:pphcat\on Debugger: |gdbservar
c | TutD1_LED flash
Tutdl LED ram [¥ Stop on startup at: I main Advanced...
~[E] Tutd2_UART flash
Tutd2_UART ram
Tut3_ReadDEF _flash Main  Shared Libraries | Connection |
Tut03_ReadDEF_ram
~[E] TutDd_CAN flash
E Tutdd_CAN_ram
-] Tutd5_FullCAN_flash
[T Tutd5_FullCAN_ram b

[E] Tutds_TMRL Int flash Dinir)
E Tutd6_TMR1_Int_ram
Tut07_UART It flash O
-[€] Tutd7_UART Int_ram
E TutD8_EXT_Int_flash
E TutD8_EXT_Int_ram
Tut09 CAN Int flash [¥ Load shared library symbols automatically
E TuhﬂS}:CAN:Int:ram H Stop on shared library events _‘J
| -[E] Tut21_USB_HID flash

-] Tut21_USB_HID_ram i
S SE L Using Standard Create Process Launcher - Select other... Apply |
Filter ratched 40 of 40 items

@ Debug I Close |

Lo |
I

r Debugger Options

Directories:

Add...

it

Select From List

Revert |
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Go to the 'Connection’ sub-slider in the 'Debugger’ slider and choose 'TCP' in the 'Type' pop-down
menu (IMPORTANT). Click Apply:

= Debug Configurations ’ . L . g
Create, ge, and run configurati

& [y L

Hax | = Name: ITutUl_LED_ram

|t;.'pefi\ter L '. Main {rl*»<l= Arguments 3E Environment irﬁ@_l)gbngge!\\_ﬁp Source] q@ Refresh| =l Common]

El-[E] C/C++ Application
| | Erase

utl_LED flash
R ¥ Stop on startup at: | main m‘
-.[T] Tutd2_UART flash
Tut02_UART_ram
ut03_ReadDEF flash Main | Shared Libraries Connection |
.[T] Tut)3_ReadDEF_ram
[ Tuth4_CAN flash e [seial -]
Tutd4_CAN_ram : 3
utl5_FullCAN_flash
[T] Tutd5_FullCAN_ram e
[€] Tut06_TMR1_Int flash
-[c] Tutds_TMR1_Int_ram

Tutl7_UART Int_flash
o | TutD7_UART Int_ram
-.[E] Tut08_EXT Int_flash
|| TutD8_EXT_Int_ram
utd8_CAN_Int_flash
Tutl9_CAN_Int_ram ‘vJ
-.[T] Tut2l_USB_HID flash

-[£] Tut2l_USB_HID_ram 'I
. - T Using Standard Create Process Launcher - Select other... Apply |
Filter matched 40 of 40 items

® Debug I Close |

Debugger: |gdb5er\.rer j |

 Debugger Options

Revert |

Change 'Port number' to 3333 (IMPORTANT). 3333 is the OpenOCD default value, You have to
choose another value, if You have changed the GDB port in OpenOCD. Click Apply:

= Debug Configurations v ST # . ﬁ
Create, ge, and run config
TEX| B3 Name: [ Tut01_LED_ram
[ type filter text (Bl Main rb<]= Arguments | B Environment | %5 Debugger . & Source| 1 Refresh] =l Common|
El-[E] C/C++ Application i 4]
T e Debugger: |gdbser\.rer ;l

-.[&] Tut01_LED flash
[E] Tut1_LED_ram ¥ Stop on startup at: | main Advanced...
..[E] Tutd2_UART flash
E Tutd2_UART_ram
..[E] TutD3_ReadDEF flash Main | Shared Libraries Connection |
E Tut03_ReadDEF_ram

[T Tutdd_CAN_flash Type: |T'5P :l'

~ Debugger Options

-[E] Tutd4_CAN_ram Host name or IP address: | localhost
[T Tutd5_FullCAN_flash —
[£] TuthS_FullCAN_ram = For npnbes sl

-.[E] Tutd6_TMR1_Int_flash
5 E Tutd6_TMR1_Int_ram
-.[E] TutD7_UART_Int_flash
[T Tutd7_UART Int_ram
-.[&] TutD8_EXT Int_flash

. E Tutd8_EXT_Int_ram
-.[E] TutD9_CAN_Int flash
[T Tutdd_CAM_Int_ram _:]
-.[E] Tut21_USB_HID _flash

-.[E] Tut21_USB_HID_ram 'I
. T Using Standard Create Process Launcher - Select other... Apply |
Filter matched 40 of 40 items

@ Debug I Close |

Revert I
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Go to the 'Source’ slider, check that it has its default values and click Apply if applicable:

E TutD1_LED flash

-.[c] Tut0l_LED_ram

[ Tut02_UART flash
-.[£] Tut02_UART _ram
..[t] Tut03_ReadDEF flash
1 Tut03_ReadDEF_ram
-.[E] TutD4_CAN_flash

. Tutdd_CAN_ram
-.[E] TutD5_FullCAN_flash
Tutd5_FullCAN_ram
.[E] Tut0s_TMRL_Int flash
.[E] TutD5_TMRL_Int_ram
-.[€] TutD7_UART Int_flash
-.[T] Tut07_UART Int_ram
..[€] Tut8_EXT Int flash

N TutD8_EXT Int_ram
-.[€] TutD9_CAN_Int_flash
1 [E] Tut09_CAN_Int_ram
f ..[€] Tut21_USB_HID_flash
. Tut21_USB_HID_ram

= Debug Configurations ‘RA LA y . ﬂ
Create, ge, and run configurati ﬁ
CEX EB®- Narme: [Tut01_LED_ram
|t:.'pefi|ter text ’ Main | 6= Arguments | P& Environment [% Debugger ﬂyg Sqnlc;\_ Q;gh Refreshw =] Common}
E-[E] €/C++ Application 11| | Source Lookup Path:
..[C] Erase

B =g Default Add...

Remove

U

Diciri

il

Restare Default

[ Search for duplicate source files on the path

: 5 Using Standard Create Process Launcher - Select other... Apply | Revert |
Filter matched 40 of 40 items
@ Debug I Close

Go to the 'Refresh’ slider and check that it is empty,

click Apply if applicable:

= Debug Configurations

.'-" .

Create, manage, and run configurations

Name: | Tut0l_LED_ram

[ type filter text

[=-[] C/C++ Application
..[£] Erase
-.[&] Tut01_LED flash
.[&] Tut01_LED_ram
-[T] Tut02_UART flash
.[£] Tut02_UART_ram
.[&] Tut03_ReadDEF flash
-.[€] Tut03_ReadDEF_ram
[E] TutD4_CAN_flash
[E] TutDd_CAN_ram
-[&] Tut5_FullCAN_flash
E Tutd5_FullCAN_ram
-.[&] Tut06_TMR1_Int_flash
.-[£] Tut05_TMR1_Int_ram
.[E] Tut07_UART Int_flash
--[&] Tut07_UART Int_ram
[E] Tut08_EXT_Int_flash
E Tut08_EXT_Int_ram
.[E] Tut09_CAN_Int_flash
| [E] TutD9_CAN_Int_ram
| E Tut2l_USB_HID flash
.[£] Tut21_USB_HID_ram

| »

| Main 9= Arquments | B Environment | %5 Debugger | %/ Source |+ Refresh . =] Cornmen
| g | | 99! i b

[™ Refresh resources upon completion:

& The entire workspace
€ The selected resource
€ The project containing the selected resource

€ The folderc ontaining the selected resource

€ Specific resources Specify Resources..

~ Recursively include sub-folders

. Using Standard Create Process Launcher - Select other.., Apply | Revert
Filter matched 40 of 40 items
® Debug | Close
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Go to the 'Common’ slider and check its default values. You can disable the 'Launch in background'
checkbox if You like. Then You will see a progress bar when launching the debugger. Click Apply if
applicable. Then click Close.

= Debug Cenfigurations . = ‘ L - b

Create figurati

and run ¢

[ H | B3 Name: iTLrtUI_LED_ram
| type filter text Main | (4= Arguments | B Environment | %5 Debugger irﬁy Source ,@ﬁh Refresh [ = Common -
E1-[E] C/C++ Application 1|/ rsaveas
@ Local file

Tu‘tﬂl:LED:ram " Shared file: I‘-.Tut(]l_LED Browsse, . |

-[T] Tut2_UART flash
i~ Display in favorites menu ncoding
[E] Tuth2_UART ram Display in favori Encoding o
.[T] Tutd3_ReadDEF_flash ] &+ Default - inherited (Cpl252)
utD3_Rea -_ram un Other |150-8859-1 -
Tutd3_ReadDEF Or S

[T TutD4_CAN _flash

[E] Tutd4_CAN_ram

[E] Tutd5_FullCAN_flash

E Tutd5_FullCAM_ram =

[E] Tut06_TMRL Int_flach - Standard Input and Qutput
-[E] Tutd6_TMRL Int ram v Allocate console (necessary for input)
E Tutd7_UART Int flash ™ File: I
E Tutd7_UART_Int_ram
-[E] Tutd8_EXT_Int_flash Warkspaoe. File Syster.. Wariables.,
[ Tut8_EXT Int_ram [ append
E Tutl9_CAN_Int_flash i
I -[T] Tut09_CAN_Int_ram ¥ Launch in background
-[E] Tut21_USB_HID_flash
--[£] Tut21_USB_HID, -
{E] Tut2l USE HID_m _j Using Standard Create Process Launcher - Select other... Apply | Revert |

Filter matched 40 of 40 items

@ Debug I Close |
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7 Debugging with Eclipse

First, You must be sure, that You have build Your project successfully. If not go back to chapter
'‘Building Projects' check all preconditions and do all steps precisely.

Without correct debug settings it is also not possible to run and debug the project. So if You didn't
so far, go to chapter 'Eclipse Debug Settings' and do all debug settings steps precisely.

Open a new terminal and type in the command line:

openocd-0.5.0.exe -f target/lpc2129.cfg -f interfaceljtagkey2.cfg
or

openocd-0.5.0.exe -f target/lpc2378.cfg -f interfaceljtagkey2.cfg

This will start OpenOCD. Check if it is running in the background (i.e. the prompt did not return). Be
sure that:

« JTAG device is connected

» drivers for JTAG device have been installed correctly

If You have problems, see chapter 'Running JTAG debugger' or read again the Windows/Linux
Install Manual, chapter 'JTAG Debugger'.

@8 Eingabeaufforderung - openocd-0.5.0.exe -f target\lpc2378.cfg -f interface\jtagkey2.cfg |ﬂlﬁj
G: \Ud31d\1a1f}
1f

H u\1a1f>upenucd B.5.8.exe —f tatget\lpc23?8 cfg —f interfacesjtagkey?.cfg
Open On—Chip Debugger B.5.0 (Z2011-88-89-23:
Licensed under GHU GPL v2
For bug reports. read
http:/sopenocd.berlios . desdoc/doxygensbugs _html
init_targets
Info : only one transport option; autoselect ’jtag’
Warning — assuming default core clock 4MHz? Flashing may fail if actual core clo
iz different.
t separate srst_gates_jtag trst_push_pull sest_open_drain
st_delay: 188

: max TCK change to: 308888 kH=
: clock speed 588 kHz
H JTHg zgp: lpc2378 _cpu taprsdevice found: Bu4f1fBFfBFf (mfg: Bx787. part: Buxf
-, ver: Bx
: Embhedded ICE version 7
+: EmbeddedICE v? handling might he broken
: 1pc2378.cpu: hardware has 2 breakpoint-swatchpoint units

ILf OpenOCD is running make additionally sure that Your
* RAM build has finished successfully with the correct settings
*  RAM image file 'Build/LPC2129RAM/tut01_LED_ ram.elf' exists
e 'Tut0Ol LED_ram'debug settings are correct

* 'ram.gdbinit' is correct (see 'Annex GDB Init Files')

BE SURE THAT YOU HAVE BUILD THE PROJECT, HAVE DONE THE DEBUG SETTINGS AND
HAVE STARTED OPENOCD. OTHERWISE THE PROGRAM CAN NOT BE DEBUGGED.

Now, You are ready to proceed.
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Go to the 'Debug' perspective button on the upper right side and click. If it is not applicable then go
to the 'Windows' menu and choose 'Open Perspective' -> 'Debug':

s 3 lc. ! 2
File Edit Source Refactor Mavigate Search Run Project [Window | Help
fmif & | & | ~a8 - [ - @&~ | New Vearow =0 |
|§ ~5 ~%0 v v New Editor
[ Project Bxplorer 5 = 5] 'E:liulﬂi.c s | Open Perspective b |35 Debug E 1
BEG| e~ IS Show View v | &0 Team Synchronizing 7
5 Tut0l LED Customize Perspective... Other...
P pi sxmsrazsse
35; Binaries ; Save Perspective As...
) Includes *f
&8 HaL i clnde: o4 Reset Perspective...
& APL #include <3 Close Perspective
(= Build Close All Perspectives
= CFG =
e ea Navigation v
[ tutdl.c 9
S PBLE
Ly flesymky wesssrerersd  Preferences
|2 README 3
" /
& Tuth2 ART intdu_t led = 3;
(5 Tutd3 ResdDEF
S Tutd4_CAN
25 Tutds_FullCAN ~
<
bc T SRR FUNCTIONS
(S Tutd7_UART Int
(5 Tutd8_EXT Int
=5 Tuthd_ CAN Int £*

main program

bsp_led_en(led); /°

bsp_led_off(led); /*

int32s_t main (void)
int32u_t wait;

bsp_board_init();
csp_meu_init();

turn on

LED

turn on LED

for (wait = @; wait < 6080@80; wait++); /*

delay */

g

< |

i

Bz o 5

U apitypesh
2 apiboardh
@ led:intBut
& main(void) : int32 ¢

| o

[2. Problems & Tasks | B Console & Properties| & 35| ARt B~-r-78
CDT Build Console [Tut01_LED]
i | | **** Build of configuration LPC2129RaM for project Tut@l _LED **+* &
for loop initial d... allowed in C99 mode | Writable | Smartlnsett | 51:18 | |alo=m®

The 'Debug' perspective opens and should look like that. Click the bug button or the down-arrow
right of the bug button and choose Your debug configuration.
"TutO1_LED_ram"

[ File Edit Navigate

|t

#5 Debug SN \

Search Project Run

Window Help

$-0-Q- | BO A H Tt

| [E]1 Tut02_UART ram

2 Tut03_ReadDEF_ram
[€]3 Tut04_CAN ram
[£]4 Tut0S_FullCAN_ram
5 Tut05_TMRL_Int_ram
[£]6 Tut07_UART Int_ram
[5]7 Tut08_EXT Int_ram
8 Tut09_CAN_Int_ram
[€19 Tut2l_USB HID ram
[5] Tut22_USB_CDC.ram
Tut31_05_Tasks_ram
[E] Tut32_0S _Events ram
[ Tut33_05_BasicStatistics_ram

| [£] Tut34_05_AdvancedStatistics_ram

[ Tut35_0S TimeTriggered_ram
¢ | Tut2_GYRO_USB_ram
Erase

In

i ;_ﬁxﬁ Debug C/C++

T 7 = O1[6= Variables 52 % Breakpoints |

LR =l

% | Ciet” =0

T
2% Outline &2 ™

Tut0l_LED flash

@ Tutdl LED ram

Debug As
Debug Configurations...

Organize Favorites...

3

An outline is not available,

B Console &2

s & Tasksi [k PrDbIEmsl Q ExE:utables‘i

fO-3-=0

=
| 0

our example this is
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Have a look to the OpenOCD window. OpenOCD should output something like that and should not
return the prompt, i.e. the program should remain in the background:

C:\Usersspalf >
.C:\Users\ra1f>openocd—ﬂ.5.B.exe -f target lpcZl29.cfg —f interfacesjtagkey_cfg
Open On—Chip Debugger B.5.0 {28011-B8-@9-23:21>
Licensed under GHU GPL w2
For bug reports,. read
i http:/7openocd.berlios. de/doc doxygensbugs _html
init_targets
Info : only one transport option; autoselect ’jtag’
Warning — assuming default core clock 12HHz! Flashing may fail if actual core cl
ock iz different.
trzt_and_srst separate srst_gates_jtag test_push_pull sest_open_drain
adapter_nsrst_delay: 188
Jtag_ntrst_delay: 168
1588 kHz
Info : clock speed 15880 kH=
Info : JIAG tap: lpc2129.cpu tapsdevice found: Bx4f1fBFfBFf (mfg: Bx?87. part: Bxf
1if@, ver: Bx4)
Info Embedded ICE version 4
Info 1pc212? .cpu: hardware has 2 breakpointswatchpoint units
Info accepting ’'gdb’ connection from 3333
acknowledgment received,. but no packet pending
Rezet and halt target:
requesting target halt and executing a soft reset
target state: halted
target halted in ARM state due to breakpoint, current mode: Supervisor
Bx8AANAAd3 pc: BxPEBRAAAA
| Switch to core state ARM:
core state: ARM
Set arm vd,vh config:
use of EmbeddedICE dbgrq instead of hreakpoint for target halt diszabled
dcc downloads are disahled
fast memory access is enahled
Set gdb config:
breakpoint type iz not overridden
JTAG settings:
verify Capture—IR is enabled
verify jtag capture is enahled
Step to Bx400BEEOAE:
target state: halted
target halted in ARM state due to single—step. current mode: Supervisor
cpsr: BxBOBBBAAI pc:- Bx4000RR48
Load binary:
load command executed
Display register values:
System and User mode registers
r@: FEFFEEESF ri: FEFFFFES r2: FEEFFFFF r3: FEELEFFF
rd: FEFFEEEF - FEFFFFEF r6: FEFFFFFF r?: FEEEEFFF
rB: FEFFFFFF r?: FEFFFFEF riB: FEFFFFFF ril: FEEFFFFF
ri2: fEFFEEES sp_usyr: FEFFFFES 1r_usr: FEFFEFEF pc: 408BE868
cpsr: G00BBB4A3

FIG mode shadow registers
rd_fig: 8883a75a r?_fig: cBldcbch riB fig: 511%hel? »il fig: 1d7cBeB6
ri2 fig: 2dB83Jebe sp_fig: 28935813 1r_fig: cB3decab spsr_figq: DOBBEE1G

Supervisor mode shadow registers
sp_svc: 40883fch 1r_svc: ?fffelbbh spsr_svc: BOBREO1A

Ahort mode shadow registers
sp_abt: BAA8BcH1 1r_abt: 7cBe?148 spsr_abt: BBBAAA1A

IRQ mode zshadow registers
sp_irg: 40004000 1r_irg: 4Z21bacdbh zpsr_irg: BEBEE010

Undef ined instruction mode shadow registers
sp_und: B@3176887 1y _und: 88219745 spsr_und: BBBBEO1A
Switch on target polling:
polling command executed

i ;
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A debug session opens in the 'Debug’ window and the program stops on startup at the first
instruction of the main program. You can start execution with clicking on the green 'Resume' arrow
or by hitting the F8 key:

File Edit Source Refactor MNavigate Search Project Run  Window Help

r BrO-Qr @ES A

&

L

£ BEBg) 8 -+

%5 Debug 53 % ot W 3@ |~ o0

9= Variables 5 % Breakpoints | it Registers | =, Modules| i

[£] Test01 Debug [C/C++ Appuc

&% gdbserver (22.01.12 00:39)
4P Thread [1] (Suspended: Breakpaint hit.)
= 1 main() test01.c:25 040000150
| W arm-none-eabi-gdb (22.01.12 00:39)
s Ci\Usershralfiwoerkspace\ Tutorial Test01\Debug Test0L.elf (22,0112 00:39)

HE| &% et T

MName
)= wait

Walue
0

“ il ]

[g] testil.c 23\\_‘_7

=]

EE Outline |

|
int32s_t main (void)

int32u_t wait;

csp_lpe2129_init();
bsp_lpc2129 init();

bsp led on(led); /* turn on LED */

for (wait = @; wait < 6000000; wait++); /* delay */

/% turn.on LED */

bsp_led off(led);

while (TRUE) /* background loop */

<

Disassembly Xi\‘\_‘ e

-

Enter location here

-
2 uEE) o

__ ||» aeeeeise: | bl @x4p@@828c <ci -
26 bsp_lpc2129_in:
3 4B88e154 bl Bx4p@@e3e8 <b{ |
3 23 bsp_led_on{led
48009158 1dr r3, [pe, #19(=
i 4860615c:  1drb r3, [r3]
4B0@R16B:  mov r8, r3
4880E154: bl Bx4880843c <b:
] for (wait - @;
48BOE163:  mov r3, 48
4B@@B16c:  stror3, [r1l1, #-¢
bl ARRRAT 76 - h_OvABBARIRA <ma- |

<t

»

racw s ‘.} =] Task;“ o Problems | [F] Executables‘| a Memory] =3 Progre;s]

Test01 Debug [C/C++ Application] arm-none-eabi-gdb (22.01.12 00:39)

IEF #8-c5-70)

e

|213-var-create - * wait
|213%done,name="varl",numchild="8",value="8",type="int32u_t",thread-id=
214-var-evaluate-expression varl

| (gdb)

214~done,value="8"

(gdb)

CHlf m

-

"1", has_more=

e
U

You can add or remove breakpoints by double-clicking on the left bar:

4 &2 gdbserver (22,0112 00:41) (Suspended)
4 P Thread [1] (Suspended: Breakpoint hit.)
= 1 main() test0L.c:44 024000010
s arm-none-eabi-gdb (220112 00:41)
s C:\Users\ralfiworkspace\ Tutorial\ Test01\Debug)Test0L.elf (22.01.12 00:41)

File Edit Source Refactor Navigate Search Project Run Window Help

s 1™ | HErO- QI ™BE i e oS 5 [F5 Debug | G C/C++
?%i%‘% % &1 0 | 3. @ ¢ 5| i% 3 T = B |[ed= variables 53 . % Breakpoints| it Registers | & Modules| =
| 4 [E] Te ebug [C/C++ Application] o o

HAE| XK ™

Name Value
9= cnt 600000
(=)= wait 6000000

i

‘E] testOl.c 8

/* blink LED 1, 2, 3, 4 _*/
for (led = 1; led <= 4; led++)
i int32u_t cnt;
bsp_led_on(led); /* turn on LED =/
for (cnt = @; cnt < 60BO8R; cnt++); /= delay =/
; bsp_led_off(led); /* turn off LED */

i ]

Disassembly 72 . -8
e -
Enter location here - | &t EE)
pi]
» 46@001cH: | mov r3, ¥ -
4po08lcd:  stror3, [ri1, #-12]
490081cS: b Ox4PBEOLAS <main+l4s>
4poeelcc:  lde r3, [rl1, #-12]
= 4p@@81de:  add r3, r3, #1 i
498881d4:  str r3, [rl1, #-12] 3
L 4pe801ds:  ldr r2, [rl1, #-12]
= 4peee1dc: 1dr r3, [pc, #72] 5 exael
49000120 : cmp r2, r3 U}
4paeeled:  bls @x480801lcc <main+l36>
a6 bsp_led off(led); /
¥ preovrire s ldr r3  Tne  #531 - Beaor T
r e r

[E) Console 3 . ¥ Tasks| 5 Problems| & Executame;'] B Memory| =G Progress|

EEze-0--0

Test01 Debug [C/C++ Application] arm-none-cabi-gdb (220112 00:41)

5@6-var-evaluate-expression var2
s@6~done, value="600008"

(gdb)
587-var-evaluate-expression warl
5a@7+done,value="6c000000"

(gdb)

« .

™

m
o
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Next we will show You how to
» step into C functions
* step over single C commands
* return out of C functions
* view the ARMY7 registers
* view variables values
* runto a particular command line

* terminate and remove a debug session

If You stop on a C function call, You can step into the function with the yellow 'Step Into' arrow or by
hitting the F5 key.

File Edit

Source Refactor Mavigate Search Project Run  Window Help
-k GERis-0-a-i@dEe I i@y H-FH-eerg B [55 Debug | B2 C/C++
3 Debug 3 N g &7 O |§3_@ v 5| i @ Y T O|[0= variables 2N %% Breakpoints  afti Reglsters‘] = Modules| i
[E] TestO1 Debug [C/C++ Application] StepInto (5) S B FRKR( T
5@ gdbserver (23.01.12 22:46) (Suspended)
Mame Value
2 Thread [1] (Suspended) =
= 1 main() test01.c:46 0x30000L e 00:swa E300001
4 arm-none-eabi-gdb (23.01.12 22:46) Lkl ke
sl C\Users\ralfuworkspacet Tutorial\ Test01\Debug'Test01.elf (23.01.12 22:46)
< i | 3
< '
= O[5 outlin Disassembly 23-\ P i
w -
while (TRUE) /* background locp */ Enter location here - 2 & EE
/* blink LED 1, 2, 3, 4 */ i i
for (led = 15 led <= 4; led++) 400001dc:  ldr r3, [pc, #72] 5 BxaABl -
£, 400001e8:  cmp r2, r3
Agtidipit:cats 466001e4:  bls @x48080lcc <main+136>
F- g 3 400001e8: ldr r3, [pe, #52] 5 axaoi|§|
bsp_led on(led); /* turn on LED */ B 40000lec:  ldrb r3, [r3] i
i3 400001f0: mov re, r3
for (cnt = @; cnt < 60@000; cnt++); /= delay */ £ 4pp001f4: bl Bx4BBEE4bE <bsp led off>
33 for (led = 1; led <= 4; |
| bsp_led off(led); /* turn off LED =/ = se0001f3:  ldr r3, [pc, #36] ; exael
} ageeeifc:  ldrb r3, [r3]
¥ 40666200: add r3, r3, #1
A ABAGRIAL. and r2  e3 #9585 O 2
5 ¥ < m | 3
(Bl Console 52 ¢ Tasks| 5. Problems| (3 Executables| [J Memory| =g Progress| B X %| B &F ] * i~ =0
(=] BN | & ] } ry | gress| L] & 4 B - [Y B
| Test01 Debug [C/C++ Application] C:\Users\ralf\workspace\Tutorial\Test01\Debug! Test01.elf (23.01.12 22:46)
‘ '
o® Witable SmartInsert  46:1
| | |
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You can step over single C commands by clicking the yellow 'Step over' arrow or by hitting the F6
key:

File Edit Source Refactor MNavigate Search Project Run  Window Help

£y~ B %-0-%- OBB A~ Se H-F-oa9- = (B B0 ) crce+
i e st O @ | 3l@|e = | i 3 T T O|[0: Variables 52 % Breakpoints| # Registers| i Modules| i
i, : : ~
IESWI Debug [C/C++ Application] Step Over (F6) Gl = S o o
4 &P gdbserver 23.0112 22:46) (Suspended) = =
ame alue
4y Thread [1] (Suspended) -
= 2 bsp_led_off() bsp_lpc2129.c:125 0x400004dc o4 led 2
= 1 main() test01.c:46 (4000018
351 arm-none-eabi-gdb (23.01.12 22:46)
3 CUsersiralfuworkspace\Tutorial\ Test01\Debugh TestOLelf (23.01.12 22:46)

‘ i v
| L] »
([@ bsplpcz129.c 52 = B/BE Outline |2 Disassembly 53 =08

R -
+) Enter location here - | & ﬁ’h|
extern wvoid bsp_led off (intsu_t led)

e
if ((led > @) & (led < 5)) 4@8@84ca:  ldrb r3, [rll, #-5] -
460804C8:  cmp r3, #0
IO0CLRL = 1 << (15 + led); M 4@epBacc:  beq @x480084fa <bsp led off+68
} [ 46088440 : ldrb r3, [r11, #-5]
' 460004d4:  cmp r3, #4
if (led == @) 480004d3:  bhi Bx400004f4 <bsp led off+68
125 IOCLRL = 1 << (15 + led)
TOCLRL |= @x@00Fec60; % soe08adc: | 1dr ¥3, [pc, #6@] : Oxa0 =
400084c0:  ldrb r2, [rll, #-5]
. 4peBB4d:  add r2, r2, #15
#endif 480084e8:  mov rl, #1

A ARARALAC - 1s1e2 el r3 =

i ¥ i Tromm—T I v
(B Console 52 . & Tasks| £ Problems| 3 Executables| [ Memory| 53 Progress| = % HBEE +8-r5-—0)

Test0l Debug [C/C++ Application] C:\Users\ralf\workspace\Tutorial\Test01\DebughTest01.elf (23.01.12 22:46)

Source Refoctor Navigate Search Project Run Window Help

T \ HrQ- Qv @A F 3 (W eBletnimy . 5[5 Debug | @ c/++
% Debug 5 ~_ % & > [ 2. @ .2 = [15 3 7 = O|[e0- Variables [ Breskpoints il Registers 2+ =4 Modules =
[E] Testi1 Debuug [/C+ + Apalication] LB
52 gdbserver (23.0112 2246) (Suspended) oy — -
® Thread [1] (Suspended) g 4
2 bsp_led_off() bsp_lpc2129.c:125 0:400004de A ";“'ﬂ“‘”
= 1 main() test01.ci46 04000018 it 0 4 =
8 arm-none-eabi-gdb (23,0112 22:46) = i 1
o CiUsers\ralfworkspace\ Tutorial\ Test01\ Debug! Testdlelf (23.01.12 22:46) i r2 L A
B 4
| nt o 4294967295
| 8 5 4294967295
HiL 4204967295
w7 4294967205
e 8 14291967295
| me g 4294967295
| 18 10 1073757008 b
4 v
@ bsp_lpc2129.c 2 b Siml | Outllne[ Disassembly 23“\._\_ |
= =
b Enter location here - | @ & EE)
extern woid bsp_led off (intSu_t led)
£y et
if ((led > @) 2& (led < 5)) | 123 if ((led > 8) 88 (led < 5)) =
400004c4: ldrb r3, [rll, #-5]
IOCLRL = 1 << (15 + led); 46@AB4CcE:  cmp r3, #B
48@@@4cc:  beq @x4PBBAIFA <bsp_led_off+68
g 4@e0@4de:  ldrb r3, [rll, #-5] B
1r+' (led == @) - 4p00e4da: cmp r3, #4 ts:
7 ¥ < . | 2
& Console 22 . &) Tasks| {5 Problems| {3 Bxecutables| [ Memory S Progress| % B pf[EE 2 B-r5-—0
Testd] Debug [C/C++ Applicstion] C\Users\ralf\workspacei Tutoriah Test01\Debugh Test1 el (23.01.12 22:46)
3 v
DomEe
i
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You can leave any C function immediately by clicking on the yellow 'Step Return' arrow or by hitting
the F7 key:

File Edit Source Refactor Mavigate Search Project Run Window Help
1B %-0-%- BBE P v B - eers- £ B Bebng ) /e
&% 82 o | == 9= Variables ¢ % Breakpoints| i} Registers| 24 Modules | =0
& gdb gi’ﬁfiﬁ'ﬂ?““” Py Step Return (F7) | DB S R%K( e
489 70110 2216) [Sipendedd Name Value
4 Thread [1] (Suspended) -
= 7 bsp_led_off() bsp_lpc2129,c:125 0x400004dc 042 led 2
= 1 main( test01.c:46 0x400001f8
54 arm-none-cabi-gdb (23.01 12 22:46)
o Ch\Users\ralfiworkspace\Tutorial\ Test01\DebughTestO1.elf (23.01.12 22:46)
4 I ] I3
« '
[€) bsp_lpe2129.c 22 = O1|(E= Outline |2 Disassembly 7% Shmy
= =
< Enter location here - | & [EE)
extern void bsp_led off (intdu_t led) i ———=
CIES
if ((led > @) && (led < 5)) 400004c4: 1drb r3, [ril, #-5] -
48@884c8: cmp r3, #@
TOCLRL = 1 << (15 + led); R 400084cc:  beq Bx400084T4 <bsp_led off+68
[ 488004d0: 1ldrb r3, [r11, #-5]
n 400004d4: cmp r3, #4
if (led == @) 400004d8:  bhi Bx460004f4 <bsp_led_off+68
135 IOCLRL = 1 << (15 + led)
IOCLRL |= @x@eereess; » s00084dc: 1ldr r3, [pc, #60] 3 @x40i|=
40008400 ldrb r2, [r11, #-5] L4
. 4600044 : add r2, r2, #15
#endif 4@0@B4e8:  mov rl, #1
¥ ARGGALAC - sl r?2 £l r3 £
t v < i ] v
(EJ Console % ] Taske| 51 Problems | (3 Executsbles| [ Memory| 55 Progress | % % EEEE B35 =0)
| Testdl Debug [C/C++ Application] C:\Users\ralf\workspace\ Tutorial\ Test01\DebughTest01.elf (23.01.12 22:46)
7 v
_=-<)

If You click on the 'Variables' slider You can see all local variables of the current context at one
sight. You can add global variables to watch by clicking on the variables window with the right
mouse button and choosing 'Add Global Variables...". Then a menu opens where You can choose
the global variable to watch:

Refactor Mavigate Search Project Run  Window Help

Ci~H @ i F-0-GQ~ ®Ec &~ » i E - ¥ i[5 Debug | B C/C++
%5 Debug 33 % &1 e | 2 = S|+ @®T=0 53 9% Breakpoints | Hif Registers| B Modules | |
[£] Test01 Debug [C/C++ Application] LI L I
58 gdb 23.01.12 22:46) (Suspended
58 gobserver ( ) (Suspended) st —
o Thread [1] (Suspended: Signal 'SIGINT' received. Description: Interrupt.}
= 1 main(] test01.c:44 0x400001d0 P led 1
5 arm-none-eabi-gdb (23.01.12 22:46) D= wait 1000000
i Ch\Users\ralfiworkspace\Tutorial Test01\DebughTest01 elf (23.01.12 22:46) ISRk o
. Select All Chel A
- = 2 Copy Variables CiieC —
(16 testor.c 22 o 5]
il EE— Enable -~ -
[] Disable
.
while (TRUE) /* background loop */ ol || & & [EIE)| )
/* blink LED 1, 2, 3, 4 */ View Memery
for (led = 1; led <= a3 led++) Fermat > =
{ #-12]
A el Find.. Culf f #12]
), Change Value.. #12]
bsp_led on{led); /* turn on LED */ b o
7 Add Global Variables... #12]
= i 5 x
for (cnt = @; ent < 6BBGBA; cnt+t); /* delay =/ %  Remove Global Variables #-12]
#72] ; ex4al
bsp_led_off(led); /* turn off LED */ % Remove All Global Variables
3 3 92 Add Watchpoint (C/C#+).. :l«:aixiisz |
5 Watch oA =
| i I 2 B | 3
(B Console 5% ¥ Tasks| §il Problems| {3 Executables| [J Memory| =g Progress| ® % | EeEEE =B85 =0

| TestD1 Debug [C/T++ Application] C:\Users\ralf\workspace\Tutorial\Test01\DebugTest01.elf (23.01.12 22:46)
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Next we will show You the 'Run to Line' functionality of the debugger. Be aware that the 'Run to
Line' functionality is not as stable as the other functions.

After the program is halted either by clicking the yellow 'Suspend' bars symbol or by hitting on a
breakpoint, You are able to let the program run to a defined command line.

Now, You mark the line. Its getting light blue. Press the right mouse button on this light blue
highlighting bar and choose 'Run to Line":

If 'Run to Line' doesn't work follow the restart procedure at the end of this chapter. Repeat
this procedure as many times until 'Run to Line' works properly.

If 'Run to Line' works once, it normally works well until the end of the debugging session.

Tip: To increase the stability of the 'Run to Line' function it is advantageous that You have marked
at least three breakpoints in the code.

[ = Debug - Tes Ctrl+Z SR X )
File Edit Source Refacta
- 2B i -l . - 5 [35 Debug | @ CrC++
%5 Debug 52 - Open Declaration =] 9= Variables 52 . ®g Breakpoints | ifi! Registers | =i Modules Cim]
[5] Testd1 Debug [C/C+1 Open Type Hierarchy F4 =B & [ =
1| & |
&2 gdbserver (22.01.1 Open Call Hierarchy Ctrl=Alt-H = —
o Thread [1] (Su Quick Outline Ctrl+0
— ] 60: ent 600000
. (= imandte gk Type Hierarchy CirleT S 6E00000
] arm-none-eabi-g| d
B ChUsers\ralfwarl Explore Macro Expansion Ctrle=
| Toggle Source/Header Ctrl+Tab
Open With 3 i i r
Show In Alt+Shift+W » -
e = O b (e =g
testOl.c 2 s itV 5= Outline |22 Disassembly 57 |
{ =
int32u —
| et Enter location here - | & wEE
beplind Source Alt+Shift+S b =
Refactor > 4
for (cn 4000010: cmp r2, r3 7
Declarations » 4p0001cd:  bls @x40000lcc <maintl36> |
: bsp_led Retsiiness fs % 400001c8: ldr r3, [pc, #52] 3 ex4a0)
4p0@@lec:  ldrb r3, [r3]
} Search Text r 400001f0: mov re, r3 B
400001F4: bl 0x400004b@ <bsp_led off>
] Make Targets LS 38 for (led = 1; led <= 4; |
= 4p0001f8:  ldr r3, [pc, #36] 3 Bxanl
=] Runtoline Cul+R 400001fc:  ldrb r3, [r3]
e J3 MoveTobine 0 hiiinenas 4p000200:  add r3, r3, #1
8e*signs ? 4p000204:  and r2, r3, #255 3 Bxff
*120*signs* =454 T ResumeAtline e i\ 20000768 lde 3 2 oneam ™
5¥ Add Watch Expression... r 4 G
B Console 3 ¥ Tasks Run As [ - | #B~-rf~-—0
Test01 Debug [C/C=+ Applici Debug As v [ (23.0112 22:46)
Profile As 3
Clean Selected File(s)
Build Selected File(s)
Team 3
Compare With »
Replace With 3
=
T Smart Insert 46:1
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To stop a debug session You can click on the red 'Terminate’ rectangle :

File Edit Source Refactor Mavigate Search Project Run  Window Help
S HEG R $-0 U OEG P Ay bl e oD et (B0 ) 8 /o
7 R & O 7| 7 | TS :T:gl il it (69= Varizbles | % Breakpoints | 183 Registers X\\\ﬂ Module: =5
i i S it i = =
4[] Test0l Debug [C/C++ Application] - s BT
- E te (Ctrl+F2 bE
4 &R gubserver (23.01 12 17:01) (Suspendieminate (Ctri+ £2) i i
4 o Thread [1] (Suspended: Breakpoint hit.) a:: i I
= 1 main{) test01.c:44 0x400001c0 s Main
] arm-none-eabi-gdb (23.01.1217:41)
.Ej Ch\Users\ralfiworkspaceh Tutorialh TestO1\Debug\Test01.elf (23.01.12 17:41)
i
|
i
] ’
ram.gdbinit [ [ testl.c 5 = O |[BE Outline 2 Disassembly 52 =g |
B 7 -
while (TRUE) /= background loop =/ Enter location here - | & & EE) |
4 .
/* blink LED 1, 2, 3, 4 =/ e
for (led = 1; led <= 4; led++) » 400001co: | mov r3, #8 =
g 400001cd: str r3, [ri1, #-12]
ARk donts 400091cE: b Ox4BEBOLIS <maintldd> B
4p@681cc: 1dr r3, [ri1, #-12]
bsp_led on(led); /* turn on LED =/ B 4p08@1de:  add r3, r3, #1
40p00ldd:  str r3, [ril, #-12] 3
for (cnt = 6; cnt < 600009; cnt+t); /= delay =/ = 406081d8: 1dr r2, [ri1, #-12]
4e00ldc:  ldr r3, [pc, #72] 3 Bx48|
bsp_led off(led); /* turn off LED */ - 4088010 : cmp r2, r3
} 400001e4:  bls Gx480081cc <maintl36>
} 48 bsp_led_off(led); /
¥ ARGAAT AR - 1de r3 Tne #8521 - avan T
0 \ 8 < i ] v
"B Console 7 Tasks| . Problems| () Executables| [J Memory| &5 Brogress| % HEE 2 8-9-=0
Test0l Debug [C/C++ Application] C\Users\ralfyworkspace\ Tutorial\Test01\DebughTest01.elf (23.01.12 17:41)
4 »
=
0

To delete a debug session from the 'Debug’ window You must click on the 'Remove all Terminated
Launches' double-cross:

File Edit Source Refactor Mavigate Search Project Run Window Help
= |& i %~-0-r &Es &~ e il s e D 5 (35 Debug | T C/Cer
Debug [Rjet o> m m o7 | i 3 T = O|[69- variables | ®6 Ercakpoints | 1if Registers 5 A Modules| =5
4 [E] <terminated>Test0l 0p o0 3 Terminated Launches | il =l
<terminated>g eIz TreL e ereode = 0. ~rm R
& <terminated, exit value: 0> arm-none-eabi-gdb (23.01.12 17:41) | I
o <terminated, exit value: 0> C:\Users\ralf\workspace\ Tutorial\ Test01\ Debug\ Test01|
f
«~ |8
|
@ i vl = )
ram.gdbinit | [€] testdl.c 52 ~im]
+  ||Ne debug context -
while (TRUE) /* background loop */ Enter location here h
i
/* ‘blink LED 1, 2, 3, 4 %/ s ef

for (led = 15 led <= 4; led++)

int32u_t cnk;

bsp_led on(led); /* turn on LED */ —
for (cnt = @; cnt < 600@0@; cnt++); /* delay =/ E

bsp_led_off(led); /* turn off LED */

4 . ] v

& Console 2 ¥ Tasks| 51 Problems| (3 Executables| @ Memory| 53 Progress | =L 1
<terminated> Test01 Debug [C/C~+ Application] arm-nane-eabi-gdb (230112 17:41)

Reading symbols from C:\Usersiralfiworkspace\Tutorial\Testel\Debug\Test8l.elf...done. -~
kill
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The 'Debug’ session window should be empty after clicking the double-cross. If not, try again to
stop and remove the debug session, until it is empty. Sometimes it helps to stop first OpenOCD by

Cir |8 ig-0-AUr  SEC &~ = LR CRCR R 5 (55 Debug |/ C/C++
35 Debug i3 . | i® F ¥ 7 O |[t= Variables | % Breakpoints |8 Registers &2 . EA Modules =il
=
Name Value
:

LI ram.gdbinit [2) testol.c 22 = O|| 5= Outline == Disassembly &% =0
+ | |No debug context =

while (TRUE) /* background loop =/ Enter location here | 2|

{

/ blink LED 1, 2, 3, 4 */
for (led = 1; led <= 4; led++)

int32u_t ent;

bsp_led_on(led); /* ‘turn on LED *
for (cnt = 8; cnt < 6@@@BO; cnt++); /* delay */
bsp_led_off(led); / turn off LED */
}
}
ey . b TP n | »
B Console 52 & Tasks| B Problems| (3 Executables| [ Memory| 55 Progress b B Bkt B-i-—0d

CDT Build Console [Test01]
=% Build of configuration Debug for project Test@l **+*

**% Internal Builder is used for build
Nothing to build for Test@l

If the debugger stalls or has an odd behavior, it is time to bring back the GDB debugger, the debug
monitor (OpenOCD), the PC drivers and the JTAG device adapter to a well defined condition. Do
the following restart procedure:

Restart procedure:
1. Terminate (red rectangle) and remove (gray double-cross) the debugging session
Stop OpenOCD with the key combination CTRL-C
Unplug the Debugger USB device to the PC
Switch the target board off and wait a view seconds

Switch the target board on again

o g k~ wb

Replug the Debugger USB device to the PC and wait until the drivers have reconnected
automatically (Windows user hear a ping)

Restart OpenOCD (press Up-Arrow and press Return in the OpenOCD command window)

Restart the Debug session by clicking on the bug icon (or click on one of Your debug
configurations in the bug's pop-down menu)

This steps will cost You about 15 seconds, but in many cases it is sufficient to do only a subset of
this restart procedure steps. Try out!
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8 Debugging with GDB command line

If You ever get into a very deep embedded debugging problem where Eclipse seems not to provide
the desirable debugging results, You don't have to give up hope. Actually You are a very lucky
person, because beneath Your Eclipse Debugging system lies as a basis on of the most powerful
debuggers available: the GDB command line debugger.

Open a command line terminal wherever You want and type into the command line:
openocd-0.5.0.exe -f target/lpc2129.cfg -f interfaceljtagkey.cfg

or
openocd-0.5.0.exe -f target/lpc2378.cfg -f interfaceljtagkey2.cfg

This will start OpenOCD. Check if it is running in the background (i.e. the prompt did not return). Be
sure that:

» JTAG device is connected
» drivers for JTAG device have been installed correctly

If You have problems, see chapter 'Running JTAG debugger' or read again the Windows/Linux
Install Manual, chapter 'JTAG Debugger'.

B Eingabeaufforderung - openocd-0.5.0.exe { target\lpc2129.cfg -f interface\jtagkey.cfg
C:N\Userssralf >
C:“Usersralf >openocd-B.5.8.exe —f target™lpc212?.cfg —f interfacesjtagkey.cfg
Open On—Chip Debugger B.5.8 (2011-88-89-23:21>
Licensed under GNU GPL v2
For bug reports, read
http:/sopenocd.berlios.desdoc doxygensbugs . html

init_targets

: only one transzport option; autoselect ' jtag’
Harning — assuming default core clock 12MHz? Flashing may fail if actual core cl
ock is di ent .
trst_and separate srst_gates_jtag trst_push_pull sest_open_drain
adapter t_delay: 1680
Jtag_nterst_delay: 188
1588 kH=

: clock speed 1588 kHz

H JTﬂg zgp: 1pc2129 .cpu tapsdevice found: Bx4f1f@f@8Ff (mfg: Bx787. part: Bxf

- ver: Bx
: Embedded ICE version

4
: 1pe212%9 .cpu: hardware has 2 breakpoint-watchpoint units

If OpenOCD is running make additionally sure that Your
* RAM build has finished successfully with the correct settings
*  RAM image file 'Build/LPC2129RAM/tut0O1_LED_ram.elf' exists

* 'ram.gdbinit' is correct (see 'Annex GDB Init Files')

Open a new command line terminal and change the directory (with the cd command) to Your
working directory, e.g. 'Tut01_LED' (IMPORTANT). If You are sure You are in the correct working
directory type into the command line:

arm-none-eabi-gdb -x ram.gdbinit Build/LPC2129RAM/tut01_LED_ram.elf
on Windows or otherwise

arm-elf-gdb -x ram.gdbinit Build/LPC2129RAM/tut01_LED_ram.elf
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GDB will start, read in the commands from the GDB initialization file 'ram.gdbinit' and output the
results in the terminal. Then the GDB command prompt appears:

est@l.elf

GHU gdb <(GDB> 7.3.1

Copyright (CG> 2811 Free Software Foundation, Inc.

License GPLv3i+: GMU GPL version 3 or later <http:-/sgnu.org/licensessgpl.html>
Thiz is free software: you are free to change and redistribute it.

There iz HO WARRANTY. to the extent permitted by law. Tuype “show copuying”
and "show warranty' for details.

This GDB was configured as "——host=i686-pc—mingw3d2 ——target=arm—none—eabi".
For bug reporting instructions, please see:

{http: /7 uuw.gnu.org /sof twares/gdh /bugs/>...

Reading symbols from C-sUserssralfsworkspacesTutorialsTestB1l-/Debug TestBl . elf ...

done .
Ax408A8268 in csp_dirg handler <> at ..“HALNCSPNcsp_lpc2129.c:81
81 ct_p>{>; A¥ exe
cute the ISR for the interrupting device »*~
Reset and halt target:
requesting target halt and executing a soft reset
target state: halted
target halted in ARM state due to breakpoint,. current mode: Supervisor
cpsr: BxBARBAAA3 pc: BxBEBRBABA
Switch to core state ARM:
core state: ARM
Set arm v4-vh config:
use of EmbeddedICE dbgrg instead of breakpoint for target halt disabled
dcc downloads arve disabled
fast memory access is enabled
Set gdh config:
breakpoint type is not overridden
TAG settings:
verify Capture—IR iz enahled
verify jtag capture is enabled
Step to Bx4B000RB6:
target state: halted
target halted in ARM state due to zingle—step. current mode: Supervisor
cpsr: BxBARAAAA3 pc: Bx480B0A40
Load bhinary:
Loading section .text, zize Bx5al 1lma Bx48000008
Loading section .data, size Bxl 1lma Bx400@85a8
Btart address Bx4000000H. load size 1449
Transfer rate: 45 HKBrssec. 724 bhytessurite.
load command executed
Display register values:
System and User mode registers
rBA: FEFFFFFE vrl: FFFEFEFF r2: FEFFFEFE FEEFEFESF
rd: FEFEFFFF rh: FEFEFEFT rh: FEFFFEFE : FEFEFFFF
rB: FEFFFFFE r9: FEFEFESF rlB: FEFFFFEF FEEFEFESF
vrl2: FEFFFFEF sp_usr: FFFEFEFF 1r_usw: FEFFFEFF 40080008
cpsr: G0AAAA43

FIQ mode shadow registers
rB_fig: 8883a75a r?_fig: cBl3cbch »i1B_fig: 511%9bel? »l1l fig: 1d7cBeBb
rl2_fig: 2d883ebe sp_fig: 28935813 1r_fig: cB3decab spsr_fig: BABBOA1A

Supervisor mode shadow registers
sp_svc: 40083fch 1r_svc: PEffeldbb spsr_svc: BRABPAAA1A

Abort mode shadow registers
sp_aht: 88883cH1 1r_abt: 7cBe?148 zpsr_abht: BEBEBAA1A

IRQ mode shadow registers
sp_irg: 40004008 1r_irg: 4216ac4dh zpsr_ivg: BEAEEE10

Undef ined instruction mode shadow registers
sp_und: B3176087 1r_und: 868219745 spsr_und: B00DO616
Bwitch on target polling:
polling command executed
Cgdh>

We will now show You some important GDB commands. See also the table at the end of this
chapter. To stop the execution of the program at any time You use the key combination:

<CTRL>+c

To end the GDB debugging program You type 'quit’' or
q

and confirm the command with 'y".

Tip: If 'quit' doesn't work to end GDB go to the Windows Task manger with <CTRL> + <ALT> +
<DEL> and kill the GDB process.
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You can have a look on the source code by typing
I
for 'line’ or
| [startline], [endline]
for showing the source code of a certain range of code lines:

int32z_t main <woid?>
int32u_t wait;
25 cep_lpc2129 _init();
(gdb> 1 21.58
21 int32z_t main <wvoid)>
{
int32u_t wait;

csp_lpc2129_init();
bsp_lpc2129_init(>;

bsp_led_on{led>; ~»* turn on LED =~
for {wait = B; wait < 6BBOBOB; wait++); /#* delay
bsp_led_off(led>: ~* turn on LED 3/

while (TRUE> ~* background loop */
{

/% blink LED 1, 2, 3, 4 =/
Eur {led = 15 led <= 4; led++>

int32u_t cnt;
bsp_led_on€¢led>; ~* turn on LED =~/

for (cnt = B; cnt < 6A@AABA; cnt++>; % delay =*
bzp_led_off{(led>; ~* turn off LED =/

You can insert breakpoints by typing
b [line]

or hardware breakpoints (max. 2) by typing
hb [line]

You can see a list of all breakpoints and their states via
ib

that means 'info breakpoint' You can start or continue the program by typing
c

You can delete a breakpoint with
d [number]

or clear the breakpoint at a certain code line with

cl [line]
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You can disable a breakpoint by typing
dis [number]

or You can type
en [number]

to enable the breakpoint again:

[

B3 Eingabeaufforderung - arm-none-eabi-gdb —x ram.gdbinit Debu t0Lelf -\
for (cnt = B; cnt < 6BBBBE; cnt++); /% delay i
bsp_led_off{led>; ~»* turn off LED =~

Breakpoint 1 at Bx4B@BA1bA: file .. “S5RCxtestBl.c, line 42.
{gdbh> b 46
file ..“SRCxtest#l.c, line 46.

Type Disp Enh Address What

hreakpoint keep vy Bx480801b8 in main at .. “ERCitestBl.c:42
2 hreakpoint keep vy Bx4008@1e8 in main at . _~SRCxtesztBl.c:46
{gdh> ¢
Continuing.

iBreakpoint 1. main ¢> at ..“8RC\testBl.c:42

542 hsp_led_on<led>; % turn on LED =~
(gdb> ¢

Continuing.

Breakpoint 2, main <> at ..~SRCxtestBl.c:46
46 bsp_led off<led>; = turn off LED =/
(gdbh> dis 1

W gdh> c
ontinuing.

Breakpoint 2, main <) at ..“\SRC:\testBl.c:46
46 hsp_led_off<led>; /% turn
(gdh> d 2

Cgdbh> ¢
ontinuing.

Frogram received signal SIGINT, Interrupt.

Bx40B001ed in main <> at ..“\SHC\test®l.c:44

44 for (cnt = B; cnt < 6BBBBE; cnt++>; s»* delay =/
(gdh> hh 44

Hardware asszisted breakpoint 3 at Bx4B@BA1cA: file .. ~SRCxtestBl.c, line 44.
(gdh> i b
Type Disp Enb Address What
hreakpoint keep n Bx480081ibA in main at ..“SRC\testBl.c:42
hreakpoint already hit 1 time
hu bhreakpoint keep vy Ax480AA1cA in main at .. “3RC:test@l.c:44
Cgdbh» en 1
Cgdbh> ¢
ontinuing.

Breakpoint 1, main ¢ at ..~8RC\test®l.c:42
42

hsp_led_on¢led>; /% turn on LED =~
{gdh> c
Continuing.

Breakpoint 3. main ¢ at ..~8RCxtestBl.c:44
44 for (cnt = B; cnt < 6BBBBE; cnt++>; s»* delay =/
(gdbh> i b

Mum Type Disp Enh Address What

1 hreakpoint keep v Bx480801bH in main at . .“SRC\test@l_c:42
hreakpoint already hit 2 times

3 hw breakpoint keep v Bx480881cB@ in main at ..“NSRC\testBl.c:44
hreakpoint already hit 1 time

1{gdbh> cl1 42

Deleted breakpoint 1

Continuing.

60



It's possible to let the program run until a certain line with
u [line]
to step to the next command and not into substructures with
n
and to step into substructures with
s
You can type
fin
to finish and leave any substructure at any time:

Ea

= — -
=¥ Eingabeaufford erung - -nane-eabi-g db -x ram.gdbinit Debug'Test01 elf
for <(wait = B; wait < 6BOAEEA; wait++>; »* delay
bhsp_led_off(led>; ~* turn on LED -

while <(TRUE> = background loop =/
1 #% bhlink LED 1, 2, 3, 4 =/
for (led = 1; led <= 4; led++>
% int32u_t cnt;
bsp_led_on¢led>; /% turn on LED %~/
for <cnt = B; cnt < 6BABEAA; cnt++>; = delay =/

hzp_led off(led>»; = turn off LED =~

Continuing.

Program received signal SIGINT,. Interrupt.
B9 100081d8 in main <) at ..~SRC\tezst@l.c:44
144 for <cnt = B; cnt { GABABA; cnt++); »» delay =~
(gdh) u 46

Mote: automatically wsing hardware breakpoints for read-only addresses.

main <> at ..~SRC:\test@l.c:=46
46 hzp_led offCled>; = turn off LED =~
ggdh) n

Cgdb) n

for (led = 1; led <= 4; led++>

hsp_led _on¢led?>; = turn on LED =~
]

for <cnt = B; cnt < GAABAA; cnt++); = delay =/

u 46
ain <> at ..“SRC\test@l.c:46
416 hsp_led off(led>; ~»* turn off LED =~
b(gdh) 3
bsp_led_off (led=Z *~BB2’> at ..“~HALNBSP~bsp_lpc2129.c:123
H23 if ({led > B> && (led < 53>

Cgdh>
IOCLR1L = 1 << <15 + led>;
if (led == 8>
H

ain <> at ..~SRC:test@l.c:38
3 for (led = 1; led <= 4; led++>
C(gdh> u 46

main <> at ..~SRC:\test@l.c:=46
46 hsp_led offC(led>; »~»* turn off LED =~
Cgdh) =

bsp_led_off (led=3 *~BB3’'> at ..“HALNBSP~bsp_lpc2129.c:123
123 if ({led » B> && (led < 53>
{gdh> fin
Run till exit from H#B bsp_led off <(led=3 *~BHB3'>
at . .SHALNBSPNbsp_lpcZi12?.c:123
main ¢> at ..~SRC\test®l.c:=38
138 for (led = 1; led <= 4; led++>
égdh) n

C(gdh? ¢
Continuing.

hzp_led on¢led>; = turn on LED =~
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You have several commands for analyzing the code:

p [variable]
ilo
is
ili

ir

See the table at the end of this chapter for a description and other important commands.

BN Eingabeaufforderung - arm-none-eabi- db —x ram.gdbinit Debug'\Test01 e

i AREE
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674
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The most important GDB commands

Abbreviation |Command Abbr., Command, |Explanation
alternative |alternative

q quit Quit GDB

I list 11,10 list 1,10 List source code from line 1 to line 10

<ctrl> +c¢ Stop running program

continue Resume running program
break b 33 break 33 Set normal breakpoint at line 33

hb hbreak hb 33 hbreak 33 | Set hardware supported breakpoint at
line 33

cl clear cl 33 clear 33 Delete breakpoint at line 33

ib info break Show all breakpoints and their states

d delete d2 delete 2 Delete all breakpoints or delete
breakpoint 2

dis disable dis 2 disable 2 Disable all breakpoints or disable
breakpoint 2

en enable en 2 enable 2 Enable all breakpoints or enable
breakpoint 2

s step Steps and jumps into substructures
(functions)

n next Steps and jumps not into functions

u until u 33 until 33 Steps until next source code instruction
or steps until line 33

fin finish Finish function (e.g. after pressing s
accidentaly)

is info stack bt backtrace |Show complete list of stack frames

p print p varl print varl Print value (variable)

ilo info locals Show local variable values

ir info registers Show register values

ili info line Infos about line (start-, endaddress)

i source info source Detailed info about current source file

i sources info sources Infos about all source files available

pwd Print working directory

[ info Show list of possible info features

h help Help function
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9 Flashing Software with JTAG

The main difference between loading a program into RAM and loading it into Flash memory is of
course that the program will reside in the latter after powering down. In detail there are some more
differences that we will discuss now.

First, when building programs for the Flash memory You have to follow these rules:
* You must create a new build configuration like e.g. 'LPC2364Flash' (a)’

* You can copy the project settings for the 'LPC2364Flash' Flash build configuration from the
'LPC2364RAM' build configuration, but You have to make a few changes

* You must use a special linker script 'flash.ld' (b)

* Set the define 'HAL_START_VECTOR_FLASH' in the projects ".ICFGIcfg_global.h' file
to '1' and the 'HAL_START_VECTOR_RAM' to '0". This will set the NXP LPC2xxx
memory mapping register to start from Flash (c)

Second, when running and debugging programs in Flash notice that:
*  You must create a new debug configuration like e.g. "Tut01_LED_flash' (e)

*  You can copy the debug settings for the 'Tut0O1_LED_flash' from the "Tut0O1_LED_ ram'
debug configuration, but You have to make a few changes

* You must use another GDB initialization script 'flash.gdbinit’ (f)

* Software breakpoints doesn't work with a program that is located in the Flash
memory. You can only set two hardware breakpoints, not more (g)

Third, there are two general differences:

* The program in the Flash runs much slower than that in the RAM. But it is possible to
compensate this by enabling the memory acceleration module (h)

* If You want to erase a program in Flash You have to overwrite the memory banks
with zeros (0x00000000) or ones (0XFFFFFFFF) otherwise it will reside in the memory
and can interfere with newer programs

Before You start with the Flash software You must be sure, that You have a working RAM build
configuration 'LPC2364RAM' and a working RAM debug configuration 'TutO1_LED_ram'. If not go
back to the chapters 'Setting Project Properties' and 'Building Projects' for the working build
configuration and 'Eclipse Debug Settings' and 'Debugging with Eclipse' for the working debug
configuration.

You also should be sure, that Your linker script 'flash.Id' is ok, see therefore 'Annex Linker Scripts',
and that Your GDB initialization file ‘flash.gdbinit’ is ok, see therefore '‘Annex GDB Init Files'.

Are You sure that Your JTAG debugging system is working? If not, see chapter 'Running the JTAG
Debugger'.

Now You are ready to proceed!

*  The letters a, b, c, .. refer to the following sub-chapters
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a) Creating a Build Configuration for Flash Memory

Let's start with creating a new build configuration that is used for building Flash images. While
creating the new build configuration we will copy all settings from the existing RAM configuration.

Click with the right mouse button on the Project, in our example it is "TutO1_LED' and choose
'Properties":

File Edit Source Refactor Navigate Search Project Run Window Help
| - FEEE
In-Bee|ln g~~~ @G- | R -8B |$-0-%- | ®@Ec &~ B 35 Debug | c/ce-
| & @ R s R
i q = =0 ; ==
[CyProject Bplorer 82 tudlc 5 B L)
BES i o Al vaw e~
. - bsp_led on(led); /* turn on LED */ -~
-2 M = ™ api_typesh
B4 Ge";t . wait < 600BBO; waitrt); /= delay */ %1 api_board.h
B o Into ] - @ led:intBu_t
B-ER Open in New Window Fs o “obppe e N o ®  main{void) : int32s t
B-E A=
- B =] Copy it /* background loop */
Bgq Pt Chl 4
¥ Delete Delete LED-1, 2, 3, 4 */
Rernowve from Context Cr| +Al i f Laled S—Alediy)
Source b hit ocont;
B o, 5
) e = led_on(led); /* turn on LED */
[]..g. 'ﬁ:ﬂjm[mpoﬂ... lent = @; cnt < 6@8008; cnt++); /*  delay T/
< A
B Totl ey Bxport.. led_off(led); /= turn off LED */
B Tu :
B S Tu Build Project
S Tu Clean Project
TS Tu | Refresh F5
B Tu Close Project
BREE Tu Close Unrelated Projects
<
[]".bc Iu Build Configurations 2| e 2 Sk ~|
E TH2 ke Targets v [ ]
= Tul s ) Y ) P - =
B EE Tu Index ishes | B Console | =] Properties | <" Search | & =]
w22 Tul Show in Remaote Systemns view
S Tu Convert To... | Resource Path
B Tu Run As 3
S Tu Debug As >
Profile As 13
Team 3
Compare With 3
Restore from Local History...
#7 Run C/C++ Code Analysis
‘ Properties Al Enter n
»
| (25 Tutdl_LED
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Here You click on the 'C/C++ Build' menu item. You should see this. Click on the 'Manage
Configurations' button:

IE Properties for Tut01_LED . (=5
type filter text €/C++ Build Cvd v ow
[ Resource

- Builders

C/Ce+ Build Configuration: |LPC2364RAM [ Active ] | | Menage Configuratmns.‘.l

[ C/C++ General
- Project References

- Run/Debug Settings I Builder Settings i @ Behaviour | «§* Refresh Palicy
Task Repository
L WikiTest ~ Builder
Builder type: |Extama\ builder j

I™ Use default build command

Build command: | make Variables...

~ Makefile peneratian
™ Generate Makefiles automatically ¥ Expand Erv, Variable Refs in Makefiles ‘

 Build location

Build directory: I Stworkspace_loc:/Tutdl_LED/Build/LPC2364RAM}

Workspace... Filesy;lem‘.‘l Variab\es.‘.l

Restore Defaults Apply
@ oK Cancel

A new window opens. Click on 'New...":

= TutDl LED: Manage Configurations ﬁ
Configuration Description Status
LPC2364RAM Active

Set Active | Mew... | Delete | Rename... |

OK I Cancel |

e e e =  e—

Another new window opens. Insert a new name, for example 'LPC2364Flash'. Under 'Copy
settings from' choose 'Existing configuration' and choose in the corresponding pop-down menu
'LPC2364RAM'. Then click OK:

= Create New Configuration m

Mote: The configuration name will be used as a directory name in the file system.
Please ensure that it is valid for your platform.

Mame: LPC2364Flash

Description: I

~ Copy settings from
' Existing configuration lLPCBﬁélRAM

" Default configuration IDEI::ug

" Import from projects I—— not selected -

Led Led Led Lol

" Import predefined I-- not selected -

QK I Cancel
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You get back to the former window. Here You see the new settings configuration. Click OK:

= TutDl _LED: Manage Configurations M
Configuration Description Status
LPC2364RAM Active

Set Active | Mew... | Delete | Rename... |

OK I Cancel |

e — _— =

In the 'C/C++ Build' menu choose in the 'Configurations' pop-down menu our new 'LPC2364Flash’
configuration. Click Apply:

E Properties for Tut01 LED - =i g
type filter text C/C++ Build Gy v

- Resource
- Builders
C/C++ Build
[ C/C++ General
- Project References
- Run/Debug Settings E Builder Settil
-Task Repository
-~ WikiText ~ Builder

Builder type: |E><tema| builder j
I™ Use default build command

Build command: | make Variables...

~ Makefile generation
™ Generate Makefiles automatically ¥ Expand Env, Yariable Refs in Makefiles ‘

Configuration: I LPC2364Flash

d Manage Configurations...

LPC2364RAM [ Active |

[ All configurations |
™ T RETTESIT POy

 Build location

Build directory: I Hworkspace_loc:/Tutdl_LED/Build/LPC2364RAM}

Workspace... | File systemml ‘Jariables...l

Restore Defaults | Apply |

® QK I Cancel |

This is it. Now You have a new build configuration for the Flash that has the same settings than
Your RAM build configuration. Of course, this can not work properly. So let's proceed with the next
step.
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b) Adjusting the new Flash Build Configuration

We have just created a new build configuration 'FlashDebug' and copied all setting from the
'Debug' configuration for RAM builds. Now we have to do two small changes:

First change the Build directory name from
.IBuild/LPC2364RAM

to
./IBuild/LPC2364Flash

]
F% Properties for Tut01_LED | 50

C/C++ Build (T T

- Resource

Builders
Configuration: 1LPCBMFlash j Manage Configurations...

5 C/Ce+ Build
Build Variables
Discovery Options
Environment = Builder Settings 1 (® Behaviour | «&* Refresh Policy
Logging
Settings Builder
Tool Chain Editor Builder type: ‘E)’V.E‘ al builder —]

o). C/C++ General
B I™ Use default build command

- Code Analysis
Code Style Build command: ‘ make Variables...

Documentation

File Types
Indexer ™ Generate Makefiles automatically ¥ Expand

Makefile generation

Language Mappings
Paths and Symbols Sl et
Project References Build directory: |S{workspaceﬁ\oc:_rTutGlfLED«’Bui\d_r’LPC2364
-Run/Debug Settings
Task Repository Workspace... [ File system... | Var\ab\es.‘.J
- WikiText

Restore Defaults Apply

3

®

The next change is actually no change, it is a correction. When copying the setting configuration
the prefix in 'Discovery Options' gets lost. Open the 'C/C++ Build' folder in the left menu and go to

'‘Discovery Options'.
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Here You add in front of 'gcc’ the prefix

arm-none-eabi-

on Windows or otherwise

arm-elf-

Cli

ck Apply:

=

E

[E:

[

7 Resource
Builders
. C/C++ Build
‘... Build Variables
| Discovery Options
Environment
- Logging
Settings
Tool Chain Editor
- C/C++ General
- Project References
- Run/Debug Settings
i1 Task Repository
WikiText

Properties for Tut01_LED - = e
type filter text Discovery Options L= 4 v ow

Configuration: |LPC2364Flash

j Manage Configurations..

[~ Discovery profiles scope

| [PerLanguage

5

Tools:

Cross GEC Compiler

Automated discovery of paths and symbals
¥ Automate discovery of paths and symbols
¥ Report path detection problems

Discovery profile:

Clear discovered entries now:

Managed Build System - per project v |

Clear

- Discovery profile options

¥ Enable build eutput scanner info discovery

Load build output from file

Lo

ad
Browse... Variables...

¥ Enable generate scanner infe command

Compiler invocation command

jarm-none-aebi

Browse...
||

Open the 'C/C++ General folder and the 'Output Location' slider. Add the path

'Tut0l_LED/Build/LPC2364Flash’

and by psuhing the 'Add Folder..' button. Delete the old path with 'Delete’.

[

-Resource

- Builders

[=- C/C++ Build

Build Variables
Discovery Options
- Emvironment
- Logging
- Settings
Tool Chain Editor

[ C/C++ General

- Code Analysis
- Code Style
- Documentation
File Types
Indexer
- Language Mappings
- Paths and Symbols
- Project References
Run/Debug Settings

(- Task Repositary

o Wilki Text

Properties for TutD1_LED el 0 |
type filter text Paths and Symbols S v -

Configuration: |LPC2364Flash

|

|

|

|

=

:_j Manage Configurations... ‘

= Includesi # Symbolsl Bh L\branesi (B Library Pathsi (2 Source Location (= Output Location I =) Raferencesl

Qutput folders on build path:

®p=d/Tutdl LED/Build/LPC2364Flash

Add Folder... l

Link Folder... |
Edit Filter... |
Delete I

: ! _J:!

@

0K I Cancel

Now Your new Flash build configuration is ready!
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c) Rerouting Memory Mapping

Go to file '"CFG/cfg_global.h' and set the define
'HAL_START_VECTOR_FLASH' to '1'
and the
'HAL_START_VECTOR_RAM' to ‘0"

File Edit Source Refactor Search Project Run

In~Be&|l B |lg~g~E~@G~ |R~8B- |[B-0-Q%~ | ™ED &~
|lEm e | B-Foero-

Navigate Window Help

T %5 Debug |Fg C/Ces

7 Project Explorer 23 = O [Q tutore [ B 2cfg _ =B Eor~@is -0
BER|e~ #ifndef CFG_GLOBAL_H - LI T
= Bl #define CFG_GLOBAL H EE Lo
5455 Tut0l_LED s # CFGGLOBAL H
4% Binaries # HAL START VECTOR R
- ) Includes CONFIGURE HARDWARE ABSTRACTION LAYER # HAL START VECTOR FL
-3 HAL (C) BITRELLE INC. # HALLPC2129 ACTIVE
1 G- AP WHEN CHANGING ASSEMBLER CONSTANTS YOU MUST DO A 'MAKE CLEAR' BEFORE COW AL R AGTIE
B Build WHEN CHANGING ASSEMBLER CONSTANTS YOU MUST DO A 'MAKE CLEAR' BEFORE CO I R ST
SR CFG WHEN CHANGING ASSE! CONSTANTS YOU MUST DO A CLEAR' .- HALPLL
-[H cfg_glabslh WHEN CHANGING ASSEMBLER CONSTANTS YOU MUST DO A 'MAKE CLEAR' o # HAL MAM
-[f) cfg_halh WHEN CHANGING ASSEMBLER CONSTANTS YOU MUST DO A 'MAKE CLEAR' BEFORE COM . # HAL STACK SIZE IRQ
-[H] cfg Ipc2364.h 2 . ## HAL STACK SIZE 5¥S
@ [€ tuthlc P o #f HAL_NEST_INT
L files.mk - # HAL_OS_ACTIVE
e 5] README FLASH/RAM COMPILE SWITCH FOR START WECTOR MORY MAPPING -- ## HAL_OS_PREEMPT I
S Tut02_UART
5 Tut03, ReadDEF ¥OU MUST CHOOSE ONLY ONE OF THEM!
=5 Tut04_CAN =y
-5 TutdS_FullCAN #define HAL START VE G
125 Tut06_TMRL_Int i Mlidefine HAL START VECTOR FLASH (1
25 Tut07_UART Int
25 Tut08_EXT_Int . A
[ 125 Tut09_CAN_Int I
B S Tut2l_USB_HID ACTIVATE BOARD =
25 Tut?22_USB_CDC 7 I | = « | _'J
51 25 Tutdl_0S_Tasks — - =
51 (28 Tut32 05 Events Sl Problems £ ¥ Tasks| B Console| = Properties| 4 Search| -
& =5 Tut33_05_BasicStatistics 0 errors, 3 warnings, 0 others
B 5 Tutd 05 AdvancedStatistics Description_+ | Resource | Path
@25 Tut35_0S_TimeTriggered @& Warnings (3 items)
5 S Tuth2 GYRO_USE
< |

| o* Writable Saitksot | 2301 |
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d) Building the Program for Flash Memory

Make 'LPC2364Flash' to Your active build configuration. Click with the right mouse button on the
project to build. In our example this is "TutO1_LED'. Click on

'‘Build Configurations' -> 'Set Active' -> 'LPC2364Flash’.

A check mark should indicate 'LPC2364Flash' as the active build configuration:

File Edit Source Refactor Mavigate Search Project Run Window Help
] == |
ot | B @ 8- @-6-|R -8~ |$-0-Q~|®86 -  Hhosw[@oc. |
| E ARE R R |
|7 Project Explorer 54 = O|[[@ ntote |8 cfg_globalh 32 SHEox\EHI =0 }
R Y #ifndef CFG_GLOBAL_H - LR e % T
v #define CFG_GLOBAL_H (
Epm 2 .. ## CFG_GLOBAL H
B3 e # HAL START VECTOR R/
= Golnto CONFIGURE HARDWARE ABSTRACTION LAYER . # HAL_START_VECTOR_FL
B Openin New Window {5 -BITRELLE,THG. # HAL LPC2129 ACTIVE
[J"'g {Z Copy Ctrl+C SSEMBLER CONSTANTS YOU MUST DO A 'MAKE CLEAR' el BE R AL ‘
g ‘ = S R CONSTANTS YOU Mi ~#  HALARMT_ACTIVE
B Pt Crl/ R CONSTANTS YOU - #  HALPLL |
.‘ 3 Delete Delete R CONSTANTS YOU M @t HAL_MAM ‘
B Remove from Contect Gl el Shif=Donwn MOLEYL LGNS Yo - # HALSTACKSZERQ ||
l Savirce 5 - ## HAL_STACK_SIZE_SYS
T T, # HAL NEST INT
[ R 2 . ## HAL_OS_ACTIVE ‘
El SH/RAM COMPILE SWITCH FOR START VECTOR MEMORY MAPPING # HAL OS_PREEMPT
M-S Tu 23 Impert... ‘
BB T | o YOU MUST CHOOSE ONLY ONE OF THEM! |
= |
LS T
Ll TH e i Pragect !
E-25 Tu RT_VECTOR_RAM G |
G STy  CleanProject \RT VECTOR FLASH 1 !
e TLW‘ 2] Refresh F5 |
BES TLI Close Project ‘
mB-EE Tu Close Unrelated Projects 2E (]
- b Tu Build Configurations v 1 LPC2364Flash _fj
BT Lﬂ Make Targets Manage.. | 2LPC2364RAM | 3 ol I El
@25 Tu Ind i = =
e Tu ndex Build All Pmpertle;| 4 Search i [}
B Tu; Show in Remote Systems view Clean All
T Convert To... Build Selected... | Resource I Path
EEE U RunAs 2
-k Tu Debug As r
Profile As 3
Team E
Compare With 3
Restore from Local History...
4" Run C/C++ Code Analysis
Properties Alt+Enter
— o+
inhd 4 Tut0l LED

Before You proceed make sure that Your
*  build configuration is 'LPC2364Flash'
* project settings for 'LPC2364Flash' are correct
» linker script is 'flash.ld' and is correct
* memory mapping flag 'HAL_START_VECTOR_FLASH'is setto 'l'
* memory mapping flag 'HAL _START_VECTOR_RAM'is set to '0"
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Choose 'Clean Project' to clean the project. This is very important.

WITHOUT CLEANING THE PROJECT FIRST, ALL ASSEMBLER SETTINGS THAT CHANGED
ARE IGNORED AND WILL NOT HAVE ANY EFFECT.

File Edit Source Refactor Mavigate Search Project Run Window Help
g~ = Y B @~~~ G~ | R~ B~ |[H~-0-Q~ | ®EC &~ B %= Debug | C/Ce+ |
| = o | -5 -0~ - i
p%&'m = = 8)([@ tuore  [[ cfg_globalh 5 S B|Eox\H1™ =0
- I s #ifndef CFG_GLOBAL_H - o 1% B s e T
- | {|  #define CFG_GLOBAL H O e 8 S ]
R Tl # CFG_GLOBALH
may  New * .# HAL START VECTOR R)
f.p  Golnto CONFTGURE HARDHARE ABSTRACTION L -# HAL START VECTOR._FL
€) BITRELLE INC.
B-@  Open in New Window © ; -# HAL LPC2129 ACTIVE
& E c ChrlsC JASSEMBLER CONSTANTS YOU MUST DO A 'MAKE CLEAR' BEFORE CO¥ 7ilf < HAL L PC23G4 ACTVE
B3 orY z ASSEMBLER CONSTANTS YOU MUST DO A 'MAKE R’ BEFORE COM < SRl ARNUACTIVE
SR Paste Crl+4 IASSEMBLER CONSTANTS YOU MUST DO A "MAKE BEFORE CO¥ - # HALPLL
H 3% Delete Delete SSEN CONSTANTS YOU MUST DO A 'MAKE BEFORE COM # HAL_MAM
B Remove from Context R ) T CONSTANTS YOS D0 A hAKE € i # HAL_STACK SIZE IRQ
o Source 3 # HAL_STACK_SIZE_S¥S
i # HAL NESTINT I
L Rename.. ] £ HAL 05 RCTIVE
E ASH/RAM COMPILE SWITCH FOR START VECTOR MEMORY MAPPING # HAL OS PREEMPT .
F-ES T| g2y Import.
B T£§T P Export YOU MUST CHOOSE ONLY ONE OF THEM!
&
ol
S T il Broject ART VECTOR_RAM 8
PR CloonProiect %1 vecror Flasi (1
B1GE 7| £ Refresh F5
@S 1| Close Project
®-ES T|  Close Unrelated Projects N
<
1
e Build Configurations ’ ACTEVATE BOARD)
- T | < ||
sy  MekeTargets »
See  Inde » §| & Console 2 [ Properties| 4 Search| D Gl B fE~-5~-=0
B2 T Showin Remote Systems view CHER
BEE T Convert To.. ’ : : . =]
BET e , Jild of configuration LPC2364Flash for project Tutel LED **7~
un
<
BT pebug As »
Profile As } Itel_LED flash.elf
Team (v | P
Compare With v
Restore from Local History...
357 Run C/C++ Code Analysis
Properties Alt+Enter =
v
e 1S Tut01_LED |

After the project has been cleaned click on 'Build Project' to build the Flash image:

Edit Source Refactor Mavigate Search Project Run  Window Help
lgi-&~--eg- |88~ |$-0 -~ dEc 5~ B % Debug |5 C/Cer .
A R ¥ |
= O|[[8 nadte  [[8 cfg globalh 5% =z B1» =8
#ifndef CFG_GLOBAL_H = AR e kT
#define CFG_GLOBAL H Lt o
# CFG_GLOBALH
» - # HAL START_VECTOR R/
Ge Into CONFIGURE HARDWARE ABSTRACTION LAYER # HAL_START_VECTOR_FL
Gopiesy il Wintln (C) BITRELLE INC. # HAL_LPC2129 ACTIVE
c T CONSTANTS YOU MUST DO A BEFORE COM il Shipl LECEIBLACTIVE
Py ihi CONSTANTS YOU MUST DO A # HAL ARM7_ACTIVE
Paste Ctrl+4f CONSTANTS YOU #UST DO A 'MAKE CLEAR' - #¢  HAL PLL
3¢ Delete Delete CONSTANTS YOU MUST DO A 'MAKE CLEAR' BEFORE COF # HAL_MAM
e S e CONSTANTS YOU MUST DO A 'MAKE CLEAR' BEFORE COV . ## HAL STACK SIZE IRQ
Source 3 # HAL_STACK_SIZE_SYS
oue . ##  HAL_NEST_INT
Rename F2 # HAL_OS ACTIVE
{SH/RAM COMPILE SWITCH FOR START VECTOR MEMORY MAPPING # HAL OS _PREEMPT
gxg Import...
i ¥YOU MUST CHOOSE ONLY ONE OF THEM!
4 Export...
Tu
Tu Eu dpm}d VECTOR_RAM @
7o Clean Project F T
Tu & Refresh F5
LS Tu Close Project
£ Tu Close Unrelated Projects W
< T, &
ZT: Build Configurations » BCIEUAL DOSR) _I_I
& Tu Make Targets » 1 4 i
oo Ty Index » |El Console 52 . I Propertics | 4 Search | L o5 | Bk fE-9~—0
&5 Tyl Show in Remote Systems view FLED
BE T Convert To. B/INC -I../../w./o /. JCANSINCG -T../uufouf JOS/INC  -c -o csp_mcu_lpc2364.0 ;[
B Tu LPC2364/CSP/csp_mcu_lpc2364.c
s Run As ¥ jdwarfz -I../../CFG -I../../../../../HAL/INC -o csp_startup_lpc2364.0
& T4 pebug As » [LPC2364/CSP/csp_startup_lpc23sa.s
Profile As » j0B -g3 -Wall -c -fmessage-length=8 -I../../CFG -I../../APL -I../../../../../HAL/INC
T y 1BJINC -I../. /... S JCANJING -I../..f../../..JOS/INC  -c -o csp_vic_lpc2364.0
am LPC2364/CSP/csp_vic_lpc2364.c
Compare With * lostartfiles -nodefaultlibs -nostdlib -static -T../../../../../Scripts/flash2364.1d
Restore from Local History... -0 tut@l LED flash.elf tut@l.o asp core arm7.o bsp_board lpc2364.0 csp_mcu_lpc23sa.o
352 Run C/C++ Code Analysis ko cepivic Ipcosed.a
Properties Alt+Enter T —
o —c
O 5% Tut0l_LED !
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e) Creating the Debug Configuration for Flash Memory

Click on the down-arrow right of the bug symbol in the menu bar and choose 'Debug
Configurations.."

File Edit Source Refactor Mavigate Search Project Run Window Help
| aios | s lg-as-E~-F-|&-8-|%-0-%- @8 &~ B 35 Debug M c/c+ |
| = [ @ |- e - [E]1 Tutd2_UART ram |
[en Explorer 51 = 0@ tuolc | [ cfg_globalh 52 - [] 2 Tut03 ReadDEF_ram BlEFou ET™ 5
O s | ¢ #ifndef CFG_GLOBAL_H [£]3 Tut04_CAN_ram - AR e
37,101 Lo [ #define CFG_GLOBAL H [T]4 Tutd5_FullCAN_ram S 7 O 00 i T Sl
F b%{’ Bi 2 [€] 2 Tu06 IMRT ot oy : E;Gfig:? L\;'E-'CTOR R+
inaries b ]
6 Tut07_UART Int = = &
& Includes conrrcure| [E1 & Tutd7 UART Int ram # HALSTART VECTOR_FL
3 HAL (c %7 FLUIDS Bt Totcramy # HAL LPC2129 ACTIVE
8 Tut09_CAN_Int_ram
& AP WHEN CHANGING A CONSTANTS EQTutﬂ USB HID ram S HAL T PCT6E NGTIVE
(= Build WHEN CHANGING CONSTANTS e & CHAL ARNTIACINE
(= CFG CHANGING consTanTs {[E] Tut22 USB CDC_ram # HALPLL
IR cfg_globalh CHANGING CONSTANTS {[] Tut31_OS_Tasks_ram # HAL_MAM
[ cfg_halh CHANGING ASSEMBLER CONSTANTS |p=ir 135 05 Events_ram # HALSTACK SIZEIRQ
) cfg lpc36dh =/ [£] Tut33_0S_BasicStatistics_ram & HALSIACKSIZE Sv5
@ ;_‘“m“k &l [£] Tut34_OS_AdvancedStatistics_ram : mt—gii—lNTE
[ files.ml ks L 05 ACTR
- README FLASH/RAM COMPILE SWITH [E] Tut35_0S_TimeTriggered_ram # HAL_OS PREEMPT
B8 Tutd2_UART [€] Tuts2_GYRO_USB_ram
(5.5 Tut03, RendDEF YOU MUST Cf [E] Erase |
¥
-l Tutdd_CAN *y [€] Tut0l_LED_ram
B2 Tut0S_FullCAN #define HAL START VECTOR RAM
B 125 Tut0s_TMRL Int B Debug As r
B8 Tutd7_UART Int Debug Configurat
125 Tut08_EXT Int - Organize Favorites...
B 25 Tutd9_CAN Int 4 (l
w125 Tut2l_USB_HID ACTIVATE BOARD =
B 1% Tut22_USB_CDC 0| | 5 <] [ ]
95 Tut31_0S Tasks = = = = = : =
2 Tut32.05 Events [ Problems % Tasks | B Console 2 [ Properties| 4 Search| 0 4[| B fB-1-=0
[ =5 Tut33_0S_BasicStatistics CDT Build Console [Tut01_LED]
125 Tut3s_0S_AdvancedStatistics TS f S JUSBJING -T../. ./ ./ /. JCANJINC -T../../../../../OS/INC -c -o csp_mcu_lpc2364.o0 =
< Tut35 05 TimeT: d wofeudod ... JHAL/LPC2364/CSP/csp_meu_lpc236d.c
M et e Tiagere arm-none-eabi-as -gdwarf2 -I../../CFG <I../../../../../HAL/INC -o csp_startup lpc2364.o
B-aF Tuth2 GYRQ USE cod ek oo HAL/LPC2364/CSP/csp_startup_lpc2364.s
arm-none-eabi-gec -08 -g3 -Wall -c -fmessage-length=8 -I../../CFG -I../../API -I../../../..}../HAL/INC
“Toofoif oS JUSBSINCG -T..f. /. /). JCANJINC -I../../-..f../../OS/INC -c -o csp_vic_lpc2364.0
cod oo ). JHAL/LPC2364/CSP/csp_vic_lpc2364.c
arm-none-eabi-1d -nostartfiles -nodefaultlibs -nostdlib -static -T../../../../../Scripts/flash23s4.1d
-Map flash2364.map -o tut®l LED flash.elf tutBl.c asp_core arm?.o bsp_board 1pc2364.0 csp_mcu_lpc2364.0
csp_startup_lpc2364.c csp_vic_lpc2364.0
=== Build Finished ===* il
3% Tutdl_LED |

The 'Debug Configurations' window opens. Mark the 'Tut01_LED_ram' configuration and click on
the 'Duplicates the currently selected launch configuration' symbol (the paper sheets):

Mame: I TutDl_LED_ram

~ Main ‘:.[K,= Arguments | % Environment\i i} Debugger | T"y Source | qgh Refresh| = Common |

C/C++ Application:
utD2_UART flash g £

utD2_UART ram | Build/LPC2364RAM /tutD1_LED_ram.elf Search Project... I Browse... |
utd3_ReadDEF flash Project:

ut03_ReadDEF_ram

utd4_CAN._flash | Tuth LED

ut04_CAN_ram ~ Build (if required) before launching

utD5_FullCAN_flash

105 FullCAN_ram Build configuration: |Use Active ﬂ
utd6_TMRL_Int_flash I¥ Select configuration using 'C/C++ Application’

HEh AMEL It 1am " Enable auto build " Disable auto build

utl7_UART Int_flash : 3 |

Ut07_UART Int_ram L &' Use workspace settings Configure Workspace Settings...

utD8_EXT_Int_flash
utD8_EXT_Int_ram
utd9_CAN_Int_flash
utD9_CAN_Int_ram
ut2l_USB_HID flash
ut2l_USB_HID_ram
ut22 USB_CDC flash
ut22 USB_CDC_ram

= ut31_0S_Tasks_flash ~| }
2 % Using Standard Create Process Launcher - Select other... Apg |
Filter matched 39 of 39 items

@ Debug I Close |

¥ Conrec 35 imput & outputto a terminal,
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f) Adjusting the Flash Debug Configuration

In the last sub-chapter we learned how to create a new debug launch configuration from
duplicating existing debug launch configurations.

The new debug configuration should now be indicated in the left menu under 'C/C++ Application’
with the same name and a number one in braces. All settings in this new debug configuration are
copied from the 'Tut0O1_LED_ram' launch configuration. We have to make four changes before we
can start with loading and debugging on target.

& sogtrtousion. T T W

i %‘

Name: | Tutd1_LED_ram (L)

ge, and run

| type filter text

-.[T] TutdL LED ram
[E] Tutdl_LED_ram (1)
[] Tut02_UART flash
..[£] TutD2_UART ram
-.[] Tut03_ReadDEF flash
[©] Tut03_ReadDEF_ram
- [E] TutDd_CAN_flash

[E} Main . £9= Arguments| [ Environment | 35 Debugger| By Source| 47 Refresh| ] Comman |

C/C++ Application:

I Build/LPC2364RAM/tutD1_LED_ram.elf Browse... I

Browse...
=]

Search Project...!

Project:
| Tuto1_LED

~ Build (if required) before launching
«[E] Tutdd_CAN ram
[©] Tut05_FullCAN_flash
[] Tutd5_FullCAM_ram
-.[E] Tutd_TMRL_Int_flash

Build configuration: IU:e Active

¥ Select configuration using 'C/C++ Application’

-[€] Tut06 TMRL Int ram

[ Tut07_UART_Int_flash

-.[E] Tutd7_UART Int_ram
-[E] Tut08_EXT Int flash

[] Tut08_EXT _Int_ram
[] Tut09_CAN_Int_flash

-.[E] Tutd3_CAN_Int_ram
<[] Tut2l

_USB_HID_flash

[] Tut2l_USB_HID_ram

..[E] Tut22_USB_CDC_flash
-.[E] Tut22 USB_CDC_ram
|| | Fitter matched 40 of 40 items

" Enable auto build " Disable auto build

1+ Use workspace settings Configure Workspace Settings...

I Connect process input & output fo s terrminal

Using Standard Create Process Launcher - Select other...

The first change is the name. Our debug configuration shall have its own name, we choose

TutO1_LED_flash'. Click Apply.

ge, and run

FENETE B saaaaas

Create,

i

HEX B3~

Name: | Tut01_LED_TFEH

!t}-‘peﬁlter text

[T Tut1_LED flash
[T Tutdl
-[] Tut02 UART flash
~[T] Tutd2_UART ram

LED_ram

[] Tut03_ReadDEF flash

-[T] Tutd3_ReadDEF_ram
2] Tutdd
-] Tut04 CAN ram

[T Tutd5_FullCAN_flash

CAN_flash

[] Tut05_FullCAN_ram

[T Tutd6_TMRL_Int_flash
-[2] Tut6_TMRL_Int_ram
-[] Tut07_UART Int flash
-] Tut?

_UART _Int_ram
[] Tut08_EXT_Int_flash

[T Tut8_EXT Int ram
-] Tut09_CAN Int flash

-[E] Tut09 CAN Int ram
-[€] Tut2l

_USB_HID_flash
[] Tut21_USE_HID_ram

-] Tut22_USB_CDC flash
k -[E] Tut22_USB_CDC_ram
|| | Filter matched 40 of 40 items

. Main _ 9= Arguments | w Enwrunment\‘ £ Debugger| &7 Source| W Refresh | =1 Common|

C/C++ Application:

| Build/LPC2364RAM/tut0L_LED ram.elf Browse... |

Browse... I
E

Search ijectu.l

Project:

| Tuto1_Leo

~ Build (if required) before launching

Build configuration: |Use Active
¥ Select configuration using 'C/C++ Application’
" Enable auto build

* Use workspace settings

" Disable auto build
Configure Workspace Settings...

¥ Connect process input & output toa terminal

Using Standard Create Process Launcher - Select other...

@
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The second change is the 'C/C++ Application’ path. Change it to
Build/LPC2364Flash/tut01_LED_flash.elf

Otherwise we will load the wrong image to the target. Click Apply:

Name: | Tut01_LED flash

i type filter text
--[] Tut01_LED flash

[E] Tutd1_LED_ram

-[t] Tut02_UART _flash
-[T] Tutd2_UART_ram
-.[£] Tut03_ReadDEF_flash

E Tut03_ReadDEF_ram
[] TutDd_CAN flash

-[t] TutDd_CAN_ram
[T Tut5_FullCAN_flash
-.[£] Tut05_FullCAN_ram

E Tutd6_TMRL_Int_flash

-[T] Tutd6_TMR1_Int_ram
-.[t] Tutd7_UART_Int flash
-.[T] Tutd7_UART_Int_ram
El Tut08_EXT_Int_flash

E TutD8_EXT Int_ram

-.[€] Tutd3_CAN _Int _flash
-.[t] Tutd8_CAN Int_ram
[T Tut21_USB_HID_flash
-.[&] Tut21_USB_HID_ram

[£] Tut22_USB_CDC flash

-.[E] Tut22_USB_CDC_ram
Filter matched 40 of 40 items

Eﬂ_ Main (9= Arguments | m Em.'ircbrm'wem:\i 35 Debugger| % Source| i Refresh | =] Common |

C/C++ Application:

Search Project... | Browse... |
Project:

[ Tuto1_LED Browse...

1~ Build (if required) before launching

Build configuration:

| Use Active j
¥ Select configuration using 'C/C++ Application’

" Enable auto build " Disable auto build

* Use workspace settings Cenfigure Workspace Settings...

¥ Connect process input & output o a terminal,

Using Standard Create Process Launcher - Select other... Apply | Revert

@

Debug I

Clese

The third change You have to make in the 'Debugger’ slider. Here, deactivate the 'Stop on startup
at' checkbox. Otherwise Your debugging session would be limited to only one breakpoint, because

one of the two available hardware breakpoints would always be used for trivial stopping on startup:

i Name: | Tutdl_LED flash

[ type filter text (Bl Main |’[K]= Arguments | i Environment ii}De‘buggel\Ey Source\_ 151 Refresh| 1 Common |
[T Tut01 _LED flash | ]
..[T] Tuth1_LED ram Debugger: lgdbserver _'_j
- [T] Tutd2_UART flash
.[E] Tutd2_UART_ram [ Stop on startup at: | main Advanced... |
-.[T] Tut03 ReadDEF flash i
/] Tutd3 ReadDEF_ram FEbloger Bption
- [T] TutDd_CAN flash Main | Shared Lrbrar\esl Connection |
[T] TutDd_CAN ram
-[T] Tutd5_FullCAN flash GDB debugger: I arm-none-eabi-gdb Browse...
% Iuﬁé’iﬂg?{::ﬂ h GDB cammand file: I C:\Bitrelle\Data\Targets\Scripts\ram.gdbinit Browse...
ut0d_ _Int_flas
-[T] TutDs TMRL Int ram (Warning: S:::Ime fommands in this file may interfere with the startup operation of the debugger,
.[T] Tutd7_UART Int flash — for example "run.)
= T command set: tandar -

% Tutd7_UART Int_ram GDE d Standard

[ ] TutD8_EXT _Int_flash
-.[T] Tut08_EXT Int ram Protocol: mi
% IUE:E::’;HE’H“FI ¥ Verbose console mode
utDd_CAN Int_ram ¥ _
[E] Tut21_USB_HID_flash I~ Use full file path to set breakpoints
-.[T] Tut2l_USB_HID_ram Ll
--[T] Tut22_USB_CDC flash
- [T] Tut22 USB_CDC S

Filt r::Ih :407 fdﬂi't i —I Using Standard Create Process Launcher - Select other.., Apply | Revert |

ilter matched 40 of 40 items

|
@ Debug I Close |
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The fourth and last change is the GDB command file. Change it to
C:\Bitrelle\Data\Targets\Scripts\flash.gdbinit
by pressing the 'Browse.." button and browsing to the 'flash.gdbinit' file.

I |
3 veateipueir: N TN W W @

Create, and run i i i

Name: | Tut01_LED_flash

3 i : ain | (= rguments nvirenment | %3 Debu _- = Source | o Tes) ommon

| type filter text [E) Main | 6= A E | % Debu ..-.\> S £ Ref h\l =l |
-] Tut01_LED flash | ia
[E] Tutd1_LED_ram Debugger: [gdbserver ]

-.[E] Tutd2_UART flash
-.[E] Tutd2_UART_ram ™ Stop on startup at: Imain Advanced... |
] Tutd3 ReadDEF flash
-.[E] Tut3_ReadDEF_ram
[E] Tutdd_CAN flash Main | Shared Libraries | Connection |
-.[E] Tutdd_CAN_ram

[E] Tut05_FullCAN flash GDB debuggen: I arm-none-eabi-gdb Browse...
% Iuﬁé-;::g‘r-;? 3 GDB command file: | (B s L] e Cl Browse..
ute _Int_flas|

-.[E] TutdB_TMRI_Int_ram (Warning: Some commands in this file may interfere with the startup cperation of the debugger,

[£] Tutd7_UART Int flash — for example "run"}
~[E] Tut07_UART Int_ram GDB command set: Standard -

[T] TutdB8_EXT Int flash
-[E] TutDB_EXT_Int_ram Protocol: mi -
[T Tutdd_CAN_Int flash
E Tutd3_CAN_Int_ram

~Deb Options

¥ Verbose console mode

[5] Tut21_USE_HID_flash ™ Usefull file path to set breakpoints e
E Tut2l_USB_HID_ram ;l
.[T] Tut22_USB_CDC_flash
-[£] Tut22 USB_CDC =
: (E] Tur22, T - J Using Standard Create Process Launcher - Select other... Apply Revert
Filter matched 40 of 40 it 2
ilter matched 40 of 40 items

@ Debug i Close |

Now we are ready to start a debug session.
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g) Debugging Programs in the Flash Memory

Before You proceed make sure that Your

* Flash build has finished successfully with the correct settings
* Flash image file 'Build/LPC2364Flash/tutO1_LED_flash.elf' exists

« 'Tut0Ol LED_ flash' debug settings are correct

+ ‘flash.gdbinit' is correct (see 'Annex GDB Init Files')

« JTAG device is connected

» drivers for JTAG device have been installed correctly

*  OpenOCD is running in the background

For starting a debug session you click on the down-arrow right of the bug symbol and choose our

debug configuration "Tut01_LED flash":
T R

a0 —
File Edit Source Refactor Mavigate Search Project Run Window Help

it & l@~&E-d-@~ | |00 | dED &~ B % Debug |Bg ¢/Ce+
| e G - - | [©11 Tutd2_UART_ram
([ Project Explorer 53 = O)[d e | [H cfgglobalh 3 2By Seebi Fo(ox T2 o
| EG|s #ifndef CFG_GLOBAL H :@ET“"”—CAN—””" = oL R o %
I o & Tomrim - #define CFG_GLOBAL H [€]4 Tut05_FullCAN_ram G GLOBALIE
e Bin (12 oo TMAL Int i ...: HAL_START_VECTOR R/
[ 35, Binaries b B 4 LRy
-l Includes | Sl EIBDEUARE 16 - # HAL_START_VECTOR_FL
63 HAL ( ;@”“m&m—m—'am - # HALLPC2120 ACTIVE
- API | [£18 Tuth9_CAN Int_ram # HAL LPC2364_ACTIVE
(= Build | [£]9 Tut?1_USB_HID_ram -4 HAL_ARM7_ACTIVE
- CFG sTanTS 1[€] Tut22_USB_CDC_ram # HALPLL
cfg_glebalh STANTS | [E] Tut3l_0S Tasks ram - HAL_MAM
i [B cfg_halh | [£] Tut32_0S_Events_ram - # HAL STACK SIZE IRQ
|8 cfg Ipe2364h | [€] Tut33_05_BasicStatistics_ram # HAL STACK SIZE SYS
-1l ;“Im“k /* [5] Tut34_05_AdvancedStatistics_ram '“; :ﬁt—g:s}gﬁE
Hes.m 2 b - .
..... s reene | [E] Tut35_0S TimeTriggered_ram % HAL OS_PREEMPT
5 Tut02 UART | &£ Tut62_GYRO_USB_ram s
5 Tut03_ReadDEF [ Erase !
<
s Iu:;:'ﬁ:i . . O Tut0l_LED flash
1= Tut05_Fu #define HAL START VECTOR_RAM
125 Tut0s_TMRI_Int fidefine HAL START VECTOR FLASH _EI Tutﬂl,LE[},.ram
S Tut07_UART Int Debug As v
1125 Tut08_EXT Int Debug Configurations...
EES Tut09_CAN Int (i Organize Faverites... :
15 Tut21 USB_HID e :
1S Tut22_USB_CDC < | _»l_‘ 1 |
BHES Tut31_05 _Tasks = == = e ==
(& Tut32.05 Events {71l Prablems | ] Tasks |l Consele &3 . = Properties| 4" Search| LU G| B0 B-9-70
EMES Tut33_05_BasicStatistics |CDT Build Console [Tut0l_LED)
15 Tut34_ 05 AdvancedStatistics =
5B Tut35.05 TimeTriggered #==* Build of configuration LPC2364Flash for project Tut@l_LED *===
r
EES Tutb2_GYRO_USE —
|make: Nothing to be done for “all'.
wsw% Build Finished =+==

As we have mentioned before, software breakpoints doesn't work with a program that is located in
the Flash memory. You can only set two hardware breakpoints, not more. All other debugging
features we have learned in chapter 'Debugging with Eclipse' work in the same way.
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h) Speed Acceleration of Programs in Flash Memory

It is possible to increase the speed of programs located in the Flash memory by activating the
memory acceleration module. This hardware acceleration module is a kind of parallelization.
While the first command is executed, the next command is read out of the memory. The
execution speed, that was decelerated heavily by slow Flash memory is thereby nearly doubled.

To activate the memory acceleration module You go to file 'CFG/cfg_global.h' and set the
memory acceleration flag 'HAL_MAM' to '1' for both entries, the C preprocessor define and for
the assembler constant:

File Edit Source Refactor Navigate Search Project Run Window Help

[fr =) |lg-8-8-G-|&-8-|%-0-Q%-|®8a #~ £ ¥ Debug (R /e |
J;g;iiiﬁe"’j{}"{fl"@(h'-v I
By Project Explorer 23“"\‘ =8| rﬂ cfg_global.h E&\ [£ tuthl.c | G o} 23“"\‘ @ T‘l i = 8]
T T | (T e e
BEG|e "~ - PR e %7
g€ fwol 0N # CFG_GLOBALH
ﬁb Binaries gt # HAL_START_VECTOR_R/
&l Includes i ea e e # HAL START_VECTOR FL
1l A | . | (- # HALLPC2129 ACTIVE
[ API YOU MUST CHOOSE SAME SETTINGS FOR BOTH C CODE AND ASSEMBLER| || i # HAL LPC2364 ACTIVE
Ea 200 [l eeeesimRsstasserass o st e St e I # HALARMI_ACTIVE
ey
5@ CF6 / # HALPLL
: #define HAL PLL (1) /* (1) - PLL accel on / (@)
Al glabalh SR T e | # HAL MAM
[ cfg_halh .equ  HAL PLL, m /* (1) - Pt aecel on / (8) | || # HAL STACK SIZE IRQ
B cfg_lpc2364h sendif # HAL STACK SIZE 5VS
Beete” 0 mw il . # HALNESTINT
I flesink [ #define HAL Man (1) /* (1) - flash & on / (0) # HALOSACTIVE
=) README e iy Spaiat = # HALOS PREEMPT
i .eg HAL MAM, /7 (1) - flash MMon / (8) | ™ 2o
15 Tut2_UART Bendif
125 Tut03_ReadDEF
-5 Tutld_CAN
-5 TutdS_FullCAN e
<
-l Tutlf_TMRL Int STACK SETTINGS FOR IRQ- AND SYSTEM-MODE
125 Tut07_UART Int
®| bCTutUS_EXT_Int YOU MUST CHOOSE SAME SETTINGS FOR BOTH C CODE AND ASSEMBLER!
125 Tutd CAN Int (values must be a multiple of 4)
-5 Tut2l_USB_HID o Z
S Tu22_USE CDC ( | » 4 J.
125 Tut31_05_Tasks = = = R =9
S Tut32. 05 Events Ef_\ Problems | ¥ Tasks| B Console 32 B Properties| " Search| o
1S Tut33 05 BasicStatistics Tutl1_LED_flash [C/C++ Application] arm-none-eabi-gdb (31.05.12 17:08) X % | B BB| 5B ; “;:ﬂ@,—j” # B
[]--bz Tut34_05_AdvancedStatistics (gdb) :J
12> Tut35_0S_TimeTriggered 115-var-create - * wait
125 Tuth?2_GYRO_USE 115"done, name="var2",numchild="8",value="6@08080" , type="int32u_t",thread-id="1",has_more="0"
(gdb)

116-var-evaluate-expression var2

116*done, value="6860000"

(gdb)

117-data-evaluate-expression

117*error,msg="-data-evaluate-expression: Usage: -data-evaluate-expression expression”
(gdb)

4 | ;Ij

o* ‘ Writable ‘ SmartInsert | 71:36
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10 Document History

Date Description Revision Number Author(s)
31.1.2012 Initial Revision 1.0 R. Schaefer
31.5.2012 New chapter Project Properties, | 1.1 R. Schaefer

Path information updated
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11 Annex Deleting Projects

For deleting a project You have to click on the new project with the right mouse button and
select 'Delete":
= C/C++ - NewDi/mainc - Ediipees

Project  Window Help

w2 | & EraE-fr@r A-r®- H-O0-A- ®ED - o+ (8 & [fR ore-
[} Project Explorer &3 = B [g mainc T OlEoxrNET™ = 0]
New o = R .
= Golnto
k ‘ 01.2612

Open in New Window

2 Copy Ctrl+C
Paste Ctrl+

3 Delete Delete
Source »

Rename... F2
iy Import..
5y Export..

Build Project
Clean Project
F5

= | Bl Console| = Properties e~ =0

Make Targets
Index »

Resource Path Location Type
Show in Remote Systems view

Convert To...
Run As
Debug As
Profile As

o® Tesm

Compare With
Restore from Local History.
#7  Run C/C++ Code Analysis
Properties Alt+Enter

A pop-up opens and You can choose to leave the project on hard disk. This means it will

only disappear in the Project Explorer, press OK:
= Delete Resources EET>)

'e' Are you sure you want to remove project 'New0l' from the workspace?
k. -

[ Delete project contents on disk (cannot be undone)

[ Preview = | I QK ] I Cancel ‘

Or You can choose to delete the project completely, press OK:

= Delete Resources | (B | S

'.9-' Are you sure you want to remove project 'New(1' from the workspace?

|| Delete project contents on disk (cannot be undone)

Preview > | l OK ] l Cancel
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12 Annex Adding Directories to Your Project

If You want to add a directory to Your project, click on the project witch the right mouse
button and select 'New' — 'Folder'

[ File Edit Source Refactor MNavigste Search Run Project Window Help

|y~ | G g~~~ F~ | R-B~ [H~-0- A~ | ™5 &~ | s [E £ [FR crce+
[ ~E e e
([ Project Explorer 73 =06 mainh | [& maine 52 i CERE =ial
2% 7| =] e R e % T
: s | - S iAo s
= e
o N & Pt
@ @| Golmo % Fie
Open in New Window | File from Template
2 Copy Cil=C I Folder
Paste Chrl +4 & Class
3% Delete Delete K] Header File
Fernove from Context Corl &b+ Shift+Down | [ Source File
Seutes * | &% Source Folder
Mave..
Rename... P2 [€ C Project
[c¥] C++ Project
Exg Import... &
S Bt [ Other... Cri+N
Build Project
Clean Project
£ Refresh F5
Close Project
Close Unrelated Projects
Build Configurations » ;'—!
Make Targets [y | SR -
e y [Tasks| B Console| = Properties| o

ers

Show in Remote Systems view | Resource Path | Location Type

Convert To.. 5
Run As
Debug As
Profile As
Team
Compare With -
| o® Restore from Local History.. | [ 0 = %<

3% Run C/C+~ Code Analysis
Properties Alt+Enter

A menu opens where You can enter the name of the directory, then press Finish:

ew Folder

Folder =

Create a new folder resource. !i .-_’

Enter or select the parent folder:

| MyProject

&
5 4}

...... =5 MyProject

Folder name: l

Advanced > > |

@ Finish I Cancel

T e——— e — |
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13 Annex Makefiles

a) Makefile for RAM

#

# Makefile for RAM and Debug

#

#

# general path settings

#

TRUNK PATH = ../../../../..
PROJ PATH = ../..

HAL PATH = $(TRUNK PATH)/HAL
USB PATH = $(TRUNK PATH)/USB
CAN PATH = $(TRUNK PATH)/CAN
0S_PATH = $(TRUNK PATH)/0S
#

# includes

#

include $(PR0OJ PATH)/files.mk

#

# general linker settings

#

ELF NAME = $(OUT) ram

SCRIPT NAME = ram2129

#

# source paths

#

vpath tut% $(PROJ_PATH)

vpath asp % $(HAL PATH)/LPC2129/ASP
vpath bsp % $(HAL_PATH)/LPC2129/BSP
vpath csp % $(HAL PATH)/LPC2129/CSP
vpath usb % $(USB_PATH) /USB20

vpath can % $ (CAN_PATH) /CANopen
vpath osp % $(0S_PATH) /0S510/0SP
vpath esp % $(0S_PATH) /0S10/ESP
vpath stp % $(0S_PATH) /0S10/STP

#

# include paths

#

CC INC = -I$(PROJ PATH)/CFG

PROJ PATH) /API
HAL PATH)/INC
USB_PATH) /INC
CAN_PATH) /INC
0S_PATH) /INC

_I$
-I$
_I$
-I$
_I$

—_~———~—~
P
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AS_INC = -I$(PROJ_PATH)/CFG \
-I$(HAL_PATH)/INC

#

# toolchain settings

#

TOOLCHAIN = arm-none-eabi-

CC = $(TOOLCHAIN)gcc

AS

$(TOOLCHAIN)as

LD

$(TOOLCHAIN)ld

CFLAGS

-00 -g3 -Wall -c -fmessage-length=0 $(CC INC)

ASFLAGS

-gdwarf2 $(AS_INC)

LDFLAGS -nostartfiles -nodefaultlibs -nostdlib -static \

-T$(TRUNK_PATH) /Scripts/$(SCRIPT _NAME).ld -Map $(SCRIPT_NAME).map

#

# make targets

#

TARGET = $(ELF_NAME) .elf

0BJ = $(PRO) $(ASP) $(BSP) $(CSP) $(USB) $(CAN) $(0S)

$(TARGET): $(0BJ) Makefile
$(LD) $(LDFLAGS) -o $(TARGET) $(0BJ)

.PHONY : all
all: $(TARGET)

.PHONY : clean

clean:
rm -f *.0 *.map $(TARGET)

b) Makefile for Flash

#

# Makefile for Flash and Debug
#

#

# general path settings

#

TRUNK PATH = ../../../../..
PROJ PATH = ../..

HAL PATH = $(TRUNK PATH)/HAL
USB PATH = $(TRUNK PATH)/USB
CAN PATH = $(TRUNK PATH)/CAN
0S_PATH = $(TRUNK PATH)/0S
#
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# includes
#
include $(PROJ PATH)/files.mk

#

# general linker settings
#

ELF _NAME

$(0UT) flash

SCRIPT_NAME = flash2129

#

# source paths

#

vpath tut% $(PROJ_PATH)

vpath asp $(HAL PATH)/LPC2129/ASP

vpath bsp ! $(HAL PATH)/LPC2129/BSP

vpath csp $(HAL PATH)/LPC2129/CSP

vpath usb $(USB_PATH) /USB20

vpath can $(CAN_PATH) /CANopen

vpath $(0S_PATH) /0S10/0SP
$(0S_PATH) /0S10/ESP

osp
vpath esp
vpath stp $(0S_PATH) /0S10/STP

o 0P o°

o°

o®

o o o°

#
# include paths
#

CC_INC

_I$
-I$
_I$
-I$
_I$
-I$

-I$(PROJ_PATH)/CFG \
-I$(HAL_PATH)/INC

PROJ_PATH) /CFG
PROJ_PATH)/API
HAL PATH)/INC
USB_PATH) /INC
CAN_PATH) /INC
0S_PATH)/INC

—_~ e~~~ —~ —~
P

AS INC

#

# toolchain settings

#

TOOLCHAIN = arm-none-eabi-

CC

$(TOOLCHAIN)gcc

AS = $(TOOLCHAIN)as

LD = $(TOOLCHAIN)ld

CFLAGS -00 -g3 -Wall -c -fmessage-length=0 $(CC INC)

ASFLAGS

-gdwarf2 $(AS_INC)

LDFLAGS

-nostartfiles -nodefaultlibs -nostdlib -static \
-T$(TRUNK_PATH) /Scripts/$(SCRIPT NAME).ld -Map $(SCRIPT NAME).map

#
# make targets
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#
TARGET = $(ELF_NAME) .elf

0BJ = $(PRO) $(ASP) $(BSP) $(CSP) $(USB) $(CAN) $(0S)

$(TARGET): $(0BJ) Makefile
$(LD) $(LDFLAGS) -o $(TARGET) $(0BJ)

.PHONY : all
all: $(TARGET)

.PHONY : clean
clean:
rm -f *.0 *.map $(TARGET)

c) files.mk

#

# object files to build and link

#

PRO = tut@l.o

ASP = asp_core arm7.o0

BSP = bsp board 1pc2129.0

CSP = csp _mcu 1pc2129.0 \
csp_startup 1lpc2129.0 \
csp_vic 1pc2129.0

USB =

CAN =

0Ss =

#

# output file name

#

OUT = tutOl LED
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14 Annex Linker Scripts

a) ram2129.1d
/* ld linker script for ram image */

ENTRY( startup begin)
FORCE_COMMON_ALLOCATION

_STACK_TOP_ADDR_ = 0x40004000;

MEMORY
{
CODE (rwx) : ORIGIN = 0x40000000, LENGTH = 0x00003000
DATA (rw) : ORIGIN = 0x40003000, LENGTH = 0x00001000
}
SECTIONS
. = ALIGN(4);
/* section .text which is used for code */
Jtext
{

*csp startup 1lpc2129.0 (.text)
*test*.o0 (.text)
*asp*.o (.text)
*pbsp*.o0 (.text)
*csp*.0 (EXCLUDE FILE (*csp startup 1pc2129.0) .text)
*(.qlue 7)
*(.qglue 7t)
} >CODE =0
. = ALIGN(4);
_text end = . ;

/* .rodata section which is used for read-only data (constants) */
.rodata :
{
*(.rodata)
} >CODE
. = ALIGN(4);
_rodata end = . ;

_CODE_ = . ;

/* .data section which is used for read-write initialized data */
.data : AT ( _rodata end )
{
_data _start_ = . ;
_data = .;
*(.data)
SORT (CONSTRUCTORS)
} >DATA
. = ALIGN(4);
_data end = . ;
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_edata = .;

/* .bss section which is used for read-write uninitialized/zero-initialized
data */

.bss :

{
_bss start = . ;
__bss start = . ;
*(.bss)
*(COMMON)

} >DATA
= ALIGN(4);

_bss end = . ;

__bss end = . ;

_DATA = . ;
end = . ;

/* Stabs debugglng sections. */
0

.stab { *(.stab) }

.stabstr 0 : { *(.stabstr) }
.stab.excl 0 : { *(.stab.excl) }
.stab.exclstr 0 : { *(.stab.exclstr) }
.stab.index 0 : { *(.stab.index) }
.stab.indexstr 0 : { *(.stab.indexstr) }
.comment 0 : { *(.comment) }

/* DWARF debug sections.
Symbols in the DWARF debugging sections are relative to the beginning
of the section so we begin them at 0. */

/* DWARF 1 */

.debug 0 : { *(.debug) }

.line 0 : { *(.line) }

/* GNU DWARF 1 extensions */

.debug srcinfo 0 : { *(.debug srcinfo) }

.debug sfnames 0 : { *(.debug sfnames) }

/* DWARF 1.1 and DWARF 2 */

.debug aranges 0 : *(.debug aranges) }

.debug pubnames 0 :

/* DWARF 2 */

*(.debug pubnames) }

{
{
.debug info 0 : { *(.debug info .gnu.linkonce.wi.*) }
.debug abbrev 0 : { *(.debug abbrev) }
.debug line 0 : { *(.debug line) }
.debug_ frame 0 : { *(.debug frame) }
.debug str 0 : { *(.debug str) }
.debug loc 0 : { *(.debug loc) }
.debug macinfo 0 : { *(

.debug macinfo) }

/* SGI/MIPS DWARF 2 extensions */

.debug weaknames 0 : { *(.debug weaknames) }
.debug funcnames 0 : { *(.debug funcnames) }
.debug typenames 0 : { *(.debug typenames) }
.debug varnames 0 : { *(.debug varnames) }

}
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b) flash2129.1d
/* 1d linker script for flash image */

ENTRY( startup begin)
FORCE _COMMON_ALLOCATION

_STACK_TOP_ADDR_ = 0x40004000;

MEMORY
{
CODE (rwx) : ORIGIN = 0x00000000, LENGTH = Ox0003E000
DATA (rw) : ORIGIN = 0x40000000, LENGTH = 0x00004000
}
SECTIONS
{

. = ALIGN(4);

/* section .text which is used for code */
.text :
{
*csp_startup lpc2129.0 (.text)
*(EXCLUDE_FILE (*csp startup 1lpc2129.0) .text)
*(.qlue 7)
*(.qlue 71t)
} >CODE =0
. = ALIGN(4);
_text end = . ;

/* .rodata section which is used for read-only data (constants) */
.rodata :
{
*(.rodata)
} >CODE
. = ALIGN(4);
_rodata end = . ;

_CODE_ = . ;

/* .data section which is used for read-write initialized data */
.data : AT (_rodata end )
{
_data start = . ;
_data = .;
*(.data)
SORT (CONSTRUCTORS)
} >DATA
. = ALIGN(4);
_data end = . ;
_edata = .;

/* .bss section which is used for read-write uninitialized/zero-initialized
data */
.bss :

{

_bss start = . ;
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__bss start = . ;
*(.bss)
*(COMMON )

} >DATA

. = ALIGN(4);

_bss end = . ;

__bss end = . ;

_DATA = . ;
end = . ;

/* Stabs debugging sections. */

.stab 0 : { *(.stab) }

.stabstr 0 : { *(.stabstr) }
.stab.excl 0 : { *(.stab.excl) }
.stab.exclstr 0 : { *(.stab.exclstr) }
.stab.index 0 : { *(.stab.index) }
.stab.indexstr 0 : { *(.stab.indexstr) }
.comment 0 : { *(.comment) }

/* DWARF debug sections.
Symbols in the DWARF debugging sections are relative to the beginning
of the section so we begin them at 0. */
/* DWARF 1 */
.debug 0 : { *(.debug) }
.line 0 : { *(.line) }
/* GNU DWARF 1 extensions */
.debug srcinfo 0 : { *(.debug srcinfo) }
.debug sfnames 0 : { *(.debug sfnames) }
/* DWARF 1.1 and DWARF 2 */
.debug aranges 0 : { *(.debug aranges) }
.debug pubnames 0 : { *(.debug pubnames) }
/* DWARF 2 */

.debug weaknames 0 :
.debug funcnames 0 :
.debug typenames 0 :
.debug varnames 0 :

.debug weaknames) }
.debug funcnames) }
.debug_typenames) }
.debug varnames) }

.debug info 0 : { *(.debug info .gnu.linkonce.wi.*) }
.debug abbrev 0 : { *(.debug abbrev) }
.debug line 0 : { *(.debug line) }
.debug frame 0 : { *(.debug frame) }
.debug str 0 : { *(.debug str) }
.debug loc 0 : { *(.debug loc) }
.debug macinfo 0 : { *(.debug macinfo) }
/* SGI/MIPS DWARF 2 extensions */

*

*

%

*

e e e X
—_~—— 3
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c) ram2364.ld

/* 1d linker script for ram image */
ENTRY( startup begin)

FORCE _COMMON_ALLOCATION

_STACK TOP_ADDR_ = ©x7FD02000;

MEMORY

{
CODE (rwx) : ORIGIN
CODE2 (rwx) : ORIGIN
DATA (rwx) : ORIGIN

}

0x40000000, LENGTH
Ox7FEOQO000, LENGTH
Ox7FDOOOO0O, LENGTH

0x00002000
0x00004000
0x00002000

SECTIONS
. = ALIGN(4);

/* section .text which is used for code */
.text :
{
*csp_startup lpc2364.0 (.text)
*(.qlue 7)
*(.qlue 71t)
} >CODE =0
. = ALIGN(4);
_text end = . ;

/* .rodata section which is used for read-only data (constants) */
.rodata :
{
*(.rodata)
} >CODE
. = ALIGN(4);
_rodata end = . ;

_CODE_ = . ;

/* section .text2 which is used for code */

.text2

{
*test*.o (.text)
*asp*.o (.text)
*pbsp*.o0 (.text)
*csp*.o0 (EXCLUDE_FILE (*csp startup lpc2364.0) .text)
*stp*.o (.text)
*usb*.o (.text)

} >CODE2 =0

. = ALIGN(4);

_text2 end = . ;

_etext = . ;

_CODE2_ = . ;
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/* .data section which is used for read-write initialized data */
.data : AT ( _rodata end )
{
_data _start_ = . ;
_data = .;
*(.data)
SORT (CONSTRUCTORS)
} >DATA
. = ALIGN(4);
_data end = . ;
_edata = .;

/* .bss section which is used for read-write uninitialized/zero-initialized
data */

.bss :

{
_bss start = . ;
__bss start = . ;
*(.bss)
*(COMMON)

} >DATA

. = ALIGN(4);

_bss end = . ;

__bss end = . ;

_DATA = . ;
_end = . ;

/* Stabs debugging sections. */
*

.stab 0 : { *(.stab) }

.stabstr 0 : { *(.stabstr) }
.stab.excl 0 : { *(.stab.excl) }
.stab.exclstr 0 : { *(.stab.exclstr) }
.stab.index 0 : { *(.stab.index) }
.stab.indexstr 0 : { *(.stab.indexstr) }
.comment 0 : { *(.comment) }

/* DWARF debug sections.
Symbols in the DWARF debugging sections are relative to the beginning
of the section so we begin them at 0. */

/* DWARF 1 */

.debug 0 : { *(.debug) }

.line 0 : { *(.line) }

/* GNU DWARF 1 extensions */

.debug srcinfo 0 : { *(.debug srcinfo) }

.debug sfnames 0 : { *(.debug_sfnames) }

/* DWARF 1.1 and DWARF 2 */

.debug aranges 0 : ) }

.debug pubnames 0 :

/* DWARF 2 */

*(.debug _aranges
*(.debug pubnames) }

.debug info *(.debug info .gnu.linkonce.wi.*) }
.debug abbrev *(.debug _abbrev) }

.debug line *(.debug line) }

.debug frame *(.debug frame) }

.debug str *(.debug str) }

.debug loc *(.debug loc) }

[oNoNoNoNoNO]
P Y e T Y Y S P

.debug macinfo 0 ; *(.debug macinfo) }
/* SGI/MIPS DWARF 2 extensions */
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.debug weaknames 0 : { *(.debug weaknames) }
.debug funcnames 0 : { *(.debug funcnames) }
.debug typenames 0 : { *(.debug typenames) }
.debug varnames 0 : { *(.debug varnames) }

d) flash2364.1d
/* 1d linker script for flash image */

ENTRY( startup begin)
FORCE_COMMON_ALLOCATION

_STACK_TOP_ADDR_ = 0x7FD02000;

MEMORY
{
CODE (rwx) : ORIGIN = 0x00000000, LENGTH = 0x00020000
DATA (rw) : ORIGIN = 0x40000000, LENGTH = 0x00002000
DATA2 (rw) : ORIGIN = Ox7FDO0O0O, LENGTH = 0x00002000
DATA3 (rw) : ORIGIN = Ox7FE00000, LENGTH = 0x00004000
}
SECTIONS
{
. = ALIGN(4);
/* section .text which is used for code */
Jtext
{

*csp startup 1lpc2364.0 (.text)
*(EXCLUDE_FILE (*csp_startup 1pc2364.0) .text)
*(.glue 7)
*(.qlue 71t)
} >CODE =0
. = ALIGN(4);
_text end = . ;

/* .rodata section which is used for read-only data (constants) */
.rodata :
{
*(.rodata)
} >CODE
. = ALIGN(4);
_rodata end = . ;

_CODE_ = . ;

/* .data section which is used for read-write initialized data */
.data : AT (_rodata end )
{
_data start = . ;
_data = .;
*(.data)
SORT (CONSTRUCTORS)
} >DATA
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. = ALIGN(4);
_data end = . ;
_edata = .;

/* .bss section which is used for read-write uninitialized/zero-initialized
data */

.bss :

{
_bss start = . ;
__bss start = . ;
*(.bss)
* (COMMON)

} >DATA

. = ALIGN(4);

_bss end = . ;

__bss end = . ;

_DATA = . ;
_end = . ;

/* Stabs debugging sections. */
*

.stab 0 : { *(.stab) }

.stabstr 0 : { *(.stabstr) }
.stab.excl 0 : { *(.stab.excl) }
.stab.exclstr 0 : { *(.stab.exclstr) }
.stab.index 0 : { *(.stab.index) }
.stab.indexstr 0 : { *(.stab.indexstr) }
.comment 0 : { *(.comment) }

/* DWARF debug sections.
Symbols in the DWARF debugging sections are relative to the beginning
of the section so we begin them at 0. */
/* DWARF 1 */
.debug 0 : { *(.debug) }
.line 0 : { *(.line) }
/* GNU DWARF 1 extensions */
.debug srcinfo 0 : { *(.debug srcinfo) }
.debug sfnames 0 : { *(.debug sfnames) }
/* DWARF 1.1 and DWARF 2 */
.debug aranges 0 : { *(.debug _aranges) }
.debug pubnames 0 : { *(.debug pubnames) }
/* DWARF 2 */

.debug weaknames 0 :
.debug funcnames 0 :
.debug typenames 0 :
.debug varnames 0 :

.debug weaknames) }
.debug_ funcnames) }
.debug_typenames) }
.debug varnames) }

.debug info 0 : { *(.debug info .gnu.linkonce.wi.*) }
.debug abbrev 0 : { *(.debug abbrev) }
.debug line 0 : { *(.debug line) }
.debug frame 0 : { *(.debug frame) }
.debug str 0 : { *(.debug str) }
.debug loc 0 : { *(.debug loc) }
.debug macinfo 0 : { *(.debug macinfo) }
/* SGI/MIPS DWARF 2 extensions */

%

%

%

*

A A A X
~~ o~ 3
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15 Annex OpenOCD Target Config Files

a) Ipc2129.cfg

# NXP LPC2129 ARM7TDMI-S with 256kB flash and 16kB SRAM, clocked with 12MHz
crystal

source [find target/lpc2xxx.cfg]

# parameters:

# - core freq khz - frequency of core in kHz during flashing, usually equal to
connected crystal or internal oscillator, e.g. 12000

# - adapter freq khz - frequency of debug adapter in kHz, should be 8x slower
than core freq khz, e.g. 1000

proc setup 1pc2129 {core freq khz adapter freq khz} {

# 256kB flash and 16kB SRAM

# setup lpc2xxx <chip name> <cputapid> <flash size> <flash variant>
<workarea size> <core freq khz> <adapter freq khz>

setup lpc2xxx 1pc2129 Oxcflfofof 0x40000 1pc2000 vl 0x4000 $core freq khz
$adapter freq_khz

}

proc init targets {} {

# default to core clocked with 12MHz crystal

echo "Warning - assuming default core clock 12MHz! Flashing may fail if
actual core clock is different."

# setup 1pc2129 <core freq khz> <adapter freq khz>
setup 1pc2129 12000 1500

}

b) Ipc2378.cfg

# NXP LPC2378 ARM7TDMI-S with 512kB flash (8kB used by bootloader) and 56kB SRAM
(16kB for ETH, 8kB for DMA), clocked with 4MHz internal oscillator

source [find target/lpc2xxx.cfg]

# parameters:

# - core freq khz - frequency of core in kHz during flashing, usually equal to
connected crystal or internal oscillator, e.g. 12000

# - adapter freq khz - frequency of debug adapter in kHz, should be 8x slower
than core freq khz, e.g. 1000

proc setup 1pc2378 {core freq khz adapter freq khz} {

# 504kB flash and 32kB SRAM

# setup 1lpc2xxx <chip name> <cputapid> <flash size> <flash variant>
<workarea size> <core freq khz> <adapter freq khz>

setup lpc2xxx 1pc2378 0x4f1fOfof Ox7e000 1pc2000 v2 0x8000 $core freq khz
$adapter freq khz
}
proc init targets {} {

# default to core clocked with 4MHz internal oscillator

echo "Warning - assuming default core clock 4MHz! Flashing may fail if
actual core clock is different."

# setup 1pc2378 <core freq khz> <adapter freq khz>
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setup 1pc2378 4000 500

}
c) Ipc2xxx.cfg

# Common setup for the LPC2xxx parts

# parameters:

# - chip name - name of the chip, e.g. 1lpc2103

# - cputapids - TAP IDs of the core, should be quoted if more than one, e.g.
0x4f1fOfof or "Ox3fOfefef ox4flfofof"

# - flash size - size of on-chip flash (available for code, not including the
bootloader) in bytes, e.g. 0x8000

# - flash variant - "type" of LPC2xxx device, 1pc2000 vl (LPC22xx and older
LPC21xx) or 1pc2000 v2 (LPC213x, LPC214x, LPC210[123], LPC23xx and LPC24xx)

# - workarea size - size of work-area in RAM for flashing procedures, must not
exceed the size of RAM available at 0x40000000, e.g. 0x2000

# - core freq khz - frequency of core in kHz during flashing, usually equal to
connected crystal or internal oscillator, e.g. 12000

# - adapter freq khz - frequency of debug adapter in kHz, should be 8x slower
than core freq khz, e.g. 1000

proc setup lpc2xxx {chip name cputapids flash size flash variant workarea size
core_freq khz adapter freq khz} {
reset config trst and srst

# reset delays
adapter nsrst delay 100
jtag ntrst delay 100

adapter khz $adapter freq khz

foreach i $cputapids {
append expected ids "-expected-id " $i " "

eval "jtag newtap $chip name cpu -irlen 4 -ircapture Ox1 -irmask Oxf
$expected ids"

set TARGETNAME $chip name.cpu
target create $ TARGETNAME arm7tdmi -chain-position $ TARGETNAME

$ TARGETNAME configure -work-area-phys 0x40000000 -work-area-size
$workarea size -work-area-backup 0

if { $flash size > 0 } {
# flash bank <name> 1pc2000 <base> <size> 0 0 <target#> <variant>
<clock> [calc checksum]
set FLASHNAME $chip name.flash
flash bank $ FLASHNAME 1pc2000 0x0 $flash size 0 0 $ TARGETNAME
$flash_variant $core freq khz calc_checksum

}
}

proc init targets {} {
# FIX!!! read out CPUTAPID here and choose right setup. In addition to the
# CPUTAPID some querying of the target would be required.
return -error "This is a generic LPC2xxx configuration file, use a
specific target file."

}
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16 Annex GDB Init Files

a) ram.gdbinit
### GDB init file for ram image

### architecture specific commands

set arm apcs32 on
# tell gdb to use arm 32 bit mode

### connect to openocb server (tcp:3333)

target remote localhost:3333
# tell gdb to connect to gdbserver at localhost:3333

### reset target

monitor echo "------- Reset and halt target:"
monitor soft reset halt
# IMPORTANT: stop CPU and set PC back to reset vector, no reset

### openocd arm v4/v5 settings

monitor echo "------- Switch to core state ARM:"
monitor arm core state arm
# IMPORTANT: switch to core state ARM

monitor echo "------- Set arm v4/v5 config:"
monitor arm7 9 dbgrq disable
# breakpoints instead of entry into ICE debug mode, unsafe
monitor arm7_9 dcc downloads disable
# do not write larger amounts of memory, unsafe
monitor arm7 9 fast memory access enable
# disables completion check, huge speed increase, unsafe at low clock speeds
# IMPORTANT: disable when working with very low clock speeds

### openocd gdb settings
monitor echo "------- Set gdb config:"

monitor gdb breakpoint override disable
# IMPORTANT: do not force breakpoint type, gdb knows which type and when

### openocd jtag settings

monitor echo "------- JTAG settings:"
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monitor verify ircapture enable

# verify values during IRCAPTURE, increases stability
monitor verify jtag enable

# verification of DR and IR scans, increases stability

### step to RAM section

monitor echo "------- Step to 0x40000000:"
monitor step 0x40000004
# step to RAM section

### load program

monitor echo "------- Load binary:"
load

### load the command line option specified binary
monitor echo "load command executed"

##H# misc

monitor echo "------- Display register values:"
monitor arm reg
# display a table of all banked core registers

monitor echo "------- Switch on target polling:"
monitor poll on

# poll target for state changes
monitor echo "polling command executed"
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b) flash.gdbinit
### GDB init file for flash image

### architecture specific commands

set arm apcs32 on
# tell gdb to use arm 32 bit mode

### connect to openocb server (tcp:3333)

target remote localhost:3333
# tell gdb to connect to gdbserver at localhost:3333

### reset target

monitor echo "------- Reset and halt target:"
monitor soft reset halt
# IMPORTANT: stop CPU and set PC back to reset vector, no reset

### openocd arm v4/v5 settings

monitor echo "------- Switch to core state ARM:"
monitor arm core state arm
# IMPORTANT: switch to core state ARM

monitor echo "------- Set arm v4/v5 config:"
monitor arm7 9 dbgrq disable
# breakpoints instead of entry into ICE debug mode, unsafe
monitor arm7_9 dcc downloads disable
# do not write larger amounts of memory, unsafe
monitor arm7 9 fast memory access enable
# disables completion check, huge speed increase, unsafe at low clock speeds
# IMPORTANT: disable when working with very low clock speeds

### openocd gdb settings

monitor echo "------- Set gdb config:"
monitor gdb breakpoint override disable
# IMPORTANT: do not force breakpoint type, gdb knows which type and when

### openocd jtag settings

monitor echo "------- JTAG settings:"
monitor verify ircapture enable

# verify values during IRCAPTURE, increases stability
monitor verify jtag enable

# verification of DR and IR scans, increases stability
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### step to flash section

monitor echo "------- Step to Ox00000000:"
monitor step 0x00000000
# step to Flash section

### load program

monitor echo "------- Load binary:"
monitor flash erase sector 0 0 last
monitor flash info 0O
### erase flash bank 0
load
### flash the command line option specified binary
monitor echo "load command executed"

##H# misc

monitor echo "------- Display register values:"
monitor arm reg
# display a table of all banked core registers

monitor echo "------- Switch on target polling:"
monitor poll on

# poll target for state changes
monitor echo "polling command executed"
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	Click the right mouse button on the project and choose 'Properties':
	The Project Properties window opens:
	Go to 'C/C++ Build' menu and choose LPC2129RAM configuration. Set the configuration active with the Manage Configuration option, if it is not the active configuration. 
	If You don't see the LPC2129RAM configuration, You didn't either install the target source code properly (see Install Manual for Windows) or You didn't import tutorials into workspace properly (see Chapter 2 of this manual):
	Choose 'External builder', then press Apply:
	Deactivate the the 'Use default build command' checkbox, and make sure, that the build command is 'make':
	Deactivate the 'Generate Makefiles automatically' checkbox:
	Make sure the build directory path looks like that:
	If not, press the 'Workspace' button and browse until the build location is
	    ./Tut01_LED/Build/LPC2129RAM
	Then press OK:
	Be sure the 'C/C++ Build' menu settings are correct and look like this:
	Open the 'Behavior' slider and make sure that all entries look like that:
	Go to the 'Discovery options' sub-menu. Below the checkbox 'Enable generate scanner info command' add at the compiler invocation command the following prefix:
	    arm-none-eabi-    
	on Windows or otherwise    
	    arm-elf- 
	before 'gcc'. Check the Compiler invocation arguments, then click Apply:
	Go to 'Settings' sub-menu and the 'Binary Parsers' slider and check if the 'Elf Parser' and 'GNU Elf Parser' are activated, click Apply:
	Go to the 'Error Parsers' slider and check if the following parsers are activated: 'C/C++ Error Parser', 'Assembler Error Parser', 'Linker Error Parser' and 'Make Error Parser'. Click OK.
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	This will only work, if the folder is already part of Your workspace, otherwise You can't select it. If You don't know how to make a folder part of Your workspace see 'Annex Adding Directories to Your Project'.
	Got to the 'Output Location' slider. See, if it looks like that:
	If not, press the 'Add Folder...' button and select the folder You want from Your workspace. You should tell Eclipse the correct output path to prevent some warnings:
	You are now ready for building the project. This is shown in the next chapter.

	4 Building Projects
	Now the ARM assembler, C compiler and linker should work for a short moment. You can watch the output in the Eclipse IDE 'Console' output slider:
	After the build You can read a list of all errors and warnings in the 'Problems' slider:

	5 Running the JTAG Debugger
	http://openocd.sourceforge.net/supported-jtag-interfaces/
	Here's an excerpt of this list:
	USB FT2232 Based:

	       setup_lpc2xxx lpc2129 0x4f1f0f0f 0x40000 lpc2000_v1 0x4000
	If You don't have a Telnet client installed on Your Windows PC have a look into the Windows install manual annex to see how to install it. Linux users should know how to install a Telnet network client with the help of of one of their distributions software installation tools.
	You start the Telnet connection when OpenOCD is running by opening a new command line window and typing:
	    telnet localhost 4444
	or
	    telnet 127.0.0.1 4444
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	The OpenOCD Telnet connection will open and You can type commands into the OpenOCD command line. Find the table at the end of this chapter to see the most important OpenOCD commands. The 'usage' command shows You all possible commands and with 'help [command]' You can read more about it. 
	As an example You can study the following sequence of OpenOCD commands:
	    pwd
	    add_script_search_dir c:\Bitrelle\Data\Targets\Tutorials\LPC2129\Tut01_LED
	    halt
	    arm core_state arm
	    load_image Build/LPC2129RAM/tut01_LED_ram.elf
	    step 0x40000000
	    resume
	    halt
	    bp 0x40000480 4
	    bp
	    resume
	There are two hardware watchpoint/breakpoint units on the target CPU chip available. The (pseudo-code) sequence:
	enables the first watchpoint/breakpoint unit for software breakpoints. Now, it is possible to set in RAM as many software breakpoints as You need. This is not possible if You are debugging a program in the FLASH memory. 
	A program in the Flash memory can only use 2 breakpoints, because in the FLASH memory it is not possible to use software breakpoints.
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	The sequence:

	The most important OpenOCD command line instructions

	6 Eclipse Debug Settings
	Before we can go on running and debugging programs on the target we first have to do some settings regarding the Eclipse debugging environment. Click on the right error near the bug symbol in the menu bar and choose 'Debug Configurations...' in the opened pop-down menu:
	The 'Debug Configurations' dialogue window opens:
	Mark the 'C/C++ Application' configuration type in the left menu and choose the 'New launch configuration' symbol (sheet of paper) on the upper left side. A new 'C/C++ Application' configuration opens. Input the correct name and click Apply:
	Select the correct 'C/C++ Application' relative path, click Apply:
	Click on the 'Using [..] Create Process Launcher - Select other...' item in the lower area of the window, a new menu opens:
	Select the 'Standard Create Process Launcher' (IMPORTANT) in the 'Select Preferred Launcher' window and click OK:
	Go to the 'Arguments' slider and check that the 'Program arguments' field is empty and that the 'Use default' checkbox below 'Working directory' is activated, click Apply:
	Go to the 'Environment' slider and check that it is empty, click Apply:
	Go to the 'Debugger slider' and choose 'gdbserver' (IMPORTANT) in the 'Debugger' pop-down menu. Click Apply:
	When OpenOCD runs, it is not only accessible via its Telnet server on port 4444 (default), it is also a GDB server on port 3333 (default) and we want to connect to it using the GDB client functionality of Eclipse and the GNU ARM cross tool chain.
	Do not activate the 'Use full file path to set breakpoints' checkbox (IMPORTANT). Add prefix
	    arm-none-eabi-    
	on Windows or otherwise    
	    arm-elf- 
	to the default 'GDB debugger' gdb (IMPORTANT) and click Apply:
	Be sure that the 'Stop on startup at' checkbox is activated and 'main'. Insert 'ram.gdbinit' as the 'GDB command file' (IMPORTANT) and click Apply:
	If You want to be able to see all GDB server messages mark checkbox 'Verbose console mode' and click Apply:
	Go to the 'Shared Libraries' sub-slider in the 'Debugger' slider and check that it remains with default values, click Apply if applicable:
	Go to the 'Connection' sub-slider in the 'Debugger' slider and choose 'TCP' in the 'Type' pop-down menu (IMPORTANT). Click Apply:
	Change 'Port number' to 3333 (IMPORTANT). 3333 is the OpenOCD default value, You have to choose another value, if You have changed the GDB port in OpenOCD. Click Apply:
	Go to the 'Source' slider, check that it has its default values and click Apply if applicable:
	Go to the 'Refresh' slider and check that it is empty, click Apply if applicable:
	Go to the 'Common' slider and check its default values. You can disable the 'Launch in background' checkbox if You like. Then You will see a progress bar when launching the debugger. Click Apply if applicable. Then click Close.

	7 Debugging with Eclipse
	BE SURE THAT YOU HAVE BUILD THE PROJECT, HAVE DONE THE DEBUG SETTINGS AND HAVE STARTED OPENOCD. OTHERWISE THE PROGRAM CAN NOT BE DEBUGGED.
	Go to the 'Debug' perspective button on the upper right side and click. If it is not applicable then go to the 'Windows' menu and choose 'Open Perspective' -> 'Debug':
	The 'Debug' perspective opens and should look like that. Click the bug button or the down-arrow right of the bug button and choose Your debug configuration. In our example this is 'Tut01_LED_ram':
	Have a look to the OpenOCD window. OpenOCD should output something like that and should not return the prompt, i.e. the program should remain in the background:
	A debug session opens in the 'Debug' window and the program stops on startup at the first instruction of the main program. You can start execution with clicking on the green 'Resume' arrow or by hitting the F8 key:
	You can add or remove breakpoints by double-clicking on the left bar:
	Next we will show You how to 
	step into C functions
	step over single C commands
	return out of C functions
	view the ARM7 registers
	view variables values
	run to a particular command line
	terminate and remove a debug session
	If You stop on a C function call, You can step into the function with the yellow 'Step Into' arrow or by hitting the F5 key.
	You can step over single C commands by clicking the yellow 'Step over' arrow or by hitting the F6 key:
	If You click on the 'Registers' slider You can see the ARM7 register values at any time:
	You can leave any C function immediately by clicking on the yellow 'Step Return' arrow or by hitting the F7 key:
	If You click on the 'Variables' slider You can see all local variables of the current context at one sight. You can add global variables to watch by clicking on the variables window with the right mouse button and choosing 'Add Global Variables...'. Then a menu opens where You can choose the global variable to watch:
	Next we will show You the 'Run to Line' functionality of the debugger. Be aware that the 'Run to Line' functionality is not as stable as the other functions. 
	After the program is halted either by clicking the yellow 'Suspend' bars symbol or by hitting on a breakpoint, You are able to let the program run to a defined command line. 
	Now, You mark the line. Its getting light blue. Press the right mouse button on this light blue highlighting bar and choose 'Run to Line':
	If 'Run to Line' doesn't work follow the restart procedure at the end of this chapter. Repeat this procedure as many times until 'Run to Line' works properly. 
	If 'Run to Line' works once, it normally works well until the end of the debugging session. 
	Tip: To increase the stability of the 'Run to Line' function it is advantageous that You have marked at least three breakpoints in the code.
	To stop a debug session You can click on the red 'Terminate' rectangle :
	To delete a debug session from the 'Debug' window You must click on the 'Remove all Terminated Launches' double-cross:
	The 'Debug' session window should be empty after clicking the double-cross. If not, try again to stop and remove the debug session, until it is empty. Sometimes it helps to stop first OpenOCD by clicking CTRL-C in the OpenOCD window:
	If the debugger stalls or has an odd behavior, it is time to bring back the GDB debugger, the debug  monitor (OpenOCD), the PC drivers and the JTAG device adapter to a well defined condition. Do the following restart procedure:
	Restart procedure:
	1. Terminate (red rectangle) and remove (gray double-cross) the debugging session
	2. Stop OpenOCD with the key combination CTRL-C
	3. Unplug the Debugger USB device to the PC
	4. Switch the target board off and wait a view seconds
	5. Switch the target board on again
	6. Replug the Debugger USB device to the PC and wait until the drivers have reconnected automatically (Windows user hear a ping)
	7. Restart OpenOCD (press Up-Arrow and press Return in the OpenOCD command window)
	8. Restart the Debug session by clicking on the bug icon (or click on one of Your debug configurations in the bug's pop-down menu)

	This steps will cost You about 15 seconds, but in many cases it is sufficient to do only a subset of this restart procedure steps. Try out!
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