[ —
—M3
Development environment /N

with GNU Tool Chain SPANSION®

32-BIT MICROCONTROLLER A N
FM3 Family Application note

APPLICATION NOTE

TIA
ARM ARM and Cortex are the trademarks of ARM Limited in the EU and other countries.

Publication Number MBO9BFD18T-AN706-00061 Revision 1.1 Issue Date January 31, 2014



N

SPANSION®
h | APPLICATION NOTE

MB9BFD18T-AN706-00061-1v1-E, January 31, 2014



N

SPANSION
APPLICATION NOTE ALY

Table of Contents
TaDIE Of CONTENES.....eiiiiiiii et e e e e e e bbb e e e e e e e e s e abbereeeeaeas 3
L= L0 =3 o] o To L1 o £ 5
N [ 1o o [1 Tox 1T o DU T TP OPPPPPPPPPT 9
L1 DESCHPLON oo 9
1.2 JTAG INEEITACE. ...ttt e et e e e e e e st aeee s 10
1.3 J-LinKeo 11
1.4 ARM-USB-TINY ottt e e e e e e ettt s e e e e e e e eeetba s e e e eeeeeeanes 12
2 COMPIIEE e 13
2.1  Yet another GNU ARM Tool Chain (YAGARTO) .....uuuuuuumiiiiiiiiiniiininnnnnnnnnns 13
2.2 Downloading Yagarto TOOIS ...........uuuuuuummmmmmiiiiiiiiiene e 13
ARG I | 0153 = 1 TTaTo I 22N €7 AN = 1 o Lo ] 14
I B 11 TP PP UUP T RPPRTP 17
B 700 T 01U 17
3.2 INStalling LIBUSB .......uuiiiiiiiiiii e 17
N 5 1= 11 o o =T PP 20
4.1 Open On-Chip Debugger (OpenOCD).......cccceieiiiieeeeee e, 20
4.2 USING LIDUSB AIVEL ..o 20
421 Installing OpenOCD which supported LIbUSB ..........cccccciiiiiiiiiiiinns 20
4.2.2 RUN OPENOCD ...ttt e et s e e e e e eeeeana s 21
5 Java Runtime EnvironmMeNnt (JRE) ........uuuiiiiiiiiiiiiiiiieeieeeeeeeeeeeeeeseeeeseeesesseessseesseseeeseeneee 25
5.1 ChecKing fOr JRE.........uuuiiiiiiiiiiiiiiiiii s sanennnannnes 25
5.2 InStalling JAVA JRE .......uuuiuiiiiiiiiiiiiiiiiiie e 25
6 Eclipse platform ... 26
S0 A o 101 ] = 10 o 26
IS = L o ] =N 0 30
7  CIC++ Development TOONG CDT ..cooeeeieeeeeeeeeee e, 31
7.1 Installation of new software on ECliPSE..........cuvvvviiiieeiiiiiiiiiieeiieeeeeeeeeeeeeeeeeeeee e 31
7.2  Eclipse Network Configuration................eeeeieeiiieieieiieeiieeeeeeeeeeeeeeeeeeeeeeeeesseesseeseeeeen 33
AR T ol 11T @8 I I 11T 1 o PP 34
8  Working with the ECIIPSE IDE.........ooviiiiiiiieiieiieeeeeeeeeeeeeeeeee et eeaeeeneeeeees 38
S Tt R OF [ 0 1= T = o = o] 11 38
8.2 Creating a C or C++ project With ECHPSE.........uuuruiiiii s 40
8.3 Cleaning the selected ProJECT .........uuuuuuuuiuiiiii e 44

January 31, 2014, MB9BFD18T-AN706-00061-1v1-E 3



N

SPANSION

ALY APPLICATION NOTE
8.4  Building the Selected ProJECL..........uuuuiuuuiiiii e 47
8.5  Create MakKe targetl.........uuuuiuueiiiiiiiiiiniiii s nnnnnnnnnnne 49
9 Example Eclipse Project Template..........ccoooeiiiiiiiiii 52
9.1  Add other Files to the Template FOIder..........ccccoviiiiees 53
9.2  Add other Libraries to the “Includes” Directory ..........cccccceeiiiiiiiiiiiiiiiiins 56
9.3 MBKE FlE . e e 59
10 Programing the Flash MemMOry ........cccoooiiiiiiiiicce e 69
10.1 OpenOCD and Flash Programming..........cccccoeeeiiiiiiiieeeee e, 69
11 Set up Eclipse External TOOIS.........cccooiiiiiiii 72
11.1  Further EXternal TOOIS .......ooiuiiiiiiiiiee et 72
11.2 OpenOCD as an Eclipse external tool............cccooeeiiiii 72
12 Eclipse CDT Debug PerspeCtiVe ......ccccooieiiieieeiiiciieces e 78
12.1 Using the OpenOCD Server to debug a Flash Application................................... 79
12.2 Debug onthe RAM ... 86
13 Eclipse Embedded Systems Register View PIUug-IN .........ccccooooiiiiiiiiiiiiiiiiie 93
13.1 Plug-Ininstallation ... 93
13.2 Using the Eclipse Register VIEW........cccoviiiiiiiii 96
14 EClPSE FRAIUIES ... 101
LA D OVEIVIEW .eeiiiiieie ittt ettt e oottt e e e e e e e st b et e e e e e e e s e nbbb bt e eeae e e s e nnnnenees 101
14.2 Disassembly VIEW ... 101
14.3 CPU REQISIEr VIBW....cciiiiiieeieeeeee e 103
14,4 MEMOIY VIBW...ccciiieiiee et 104
14.5 Using Breakpoints on Eclipse Debug Perspective..........ccccccccvvvvviiiiiiiiiiiiiiiienn, 105
15 Y 0] 01T o 3 107
15,1 GlOSSAIY coiiiiiiiiiee e 107
15,2 LINKS ettt e e e e e e e e e e s bbb e e e e e e e s e anarees 108
15.2.1  SOMWAFE ...ttt e ettt e e e e e eeaaeas 108
15.2.2  HEAIAWAT.....ueiiiiieee ettt e e e ettt e e e e e e snnb b aeeeaaens 108
16 Additional INfOrMALION ... 109
REVISION HISTOIY ... 110

4 MB9BFD18T-AN706-00061-1v1-E, January 31, 2014



N

SPANSION
APPLICATION NOTE h |

Target products

This application note is described about below products;

(TYPEO)

Series Product Number (not included Package suffix)

MB9A100A MB9AF102NA,MB9AF104NA,MBOAF105NA
MB9AF102RA,MB9AF104RA,MBOAF105RA

MB9B100A MBO9BF102NA,MB9BF104NA,MBOBF105NA,MBO9BF106NA
MB9BF102RA,MB9BF104RA,MBO9BF105RA,MB9BF106RA

MB9B300B MBO9BF304NB,MB9BF305NB,MBO9BF306NB
MB9BF304RB,MB9BF305RB,MB9BF306RB

MB9B400A MB9BF404NA,MB9BF405NA,MB9BF406NA
MB9BF404RA,MB9BF405RA,MB9BF406RA

MB9B500B MB9BF504NB,MB9BF505NB,MB9BF506NB
MB9BF504RB,MB9BF505RB,MB9BF506RB

(TYPE1)

Series Product Number (not included Package suffix)

MB9A110A MBOAF111LA,MB9AF112L A,MB9AF114LA

MB9AF111MA,MBY9AF112MA ,MBOAF114MA,MB9AF115MA,MBYAF116MA
MBOAF111NA,MB9AF112NA,MBO9AF114NA,MBOAF115NA,MBOAF116NA
MB9A310A MBOAF311LA,MB9AF312LA,MBYAF314LA
MB9AF311MA,MB9AF312MA,MB9AF314MA,MB9AF315MA,MBOAF316MA
MB9AF311NA ,MBOAF312NA ,MBOAF314NA MBOAF315NA MBOAF316NA

January 31, 2014, MB9BFD18T-AN706-00061-1v1-E 5
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(TYPE2)

Series Product Number (not included Package suffix)

MB9B110T MB9BF116S,MB9BF117S,MB9BF118S
MB9BF116T,MB9BF117T,MB9BF118T

MB9B210T MB9BF216S,MB9BF217S,MB9BF218S
MB9BF216T,MB9BF217T,MBO9BF218T

MBOB310T MB9BF316S,MB9BF317S,MB9BF318S
MBO9BF316T,MB9BF317T,MBOBF318T

MB9OB410T MBO9BF416S,MB9BF417S,MBO9BF418S
MBOBF416T,MB9BF417T,MBO9BF418T

MBOB510T MB9BF516S,MB9BF517S,MB9BF518S
MBO9BF516T,MBO9BF517T,MBOBF518T

MB9B610T MB9BF616S,MB9BF617S,MB9BF618S
MB9BF616T,MB9BF617T,MBO9BF618T

MB9BD10T MB9BFD16S,MB9BFD17S,MB9BFD18S
MB9BFD16T,MB9BFD17T,MB9BFD18T

(TYPE3)

Series Product Number (not included Package suffix)

MB9A130LA MB9AF131KA ,MB9AF132KA
MBO9AF131LA,MB9AF132LA

(TYPE4)

Series Product Number (not included Package suffix)

MB9B110R MBO9BF112N,MB9BF114N,MB9BF115N,MB9BF116N
MB9BF112R,MB9BF114R,MB9BF115R,MB9BF116R

MB9B310R MBO9BF312N,MB9BF314N,MB9BF315N,MB9BF316N
MBO9BF312R,MB9BF314R,MB9BF315R,MB9BF316R

MB9B410R MB9BF412N,MB9BF414N,MB9BF415N,MB9BF416N
MB9BF412R,MB9BF414R,MB9BF415R,MB9BF416R

MB9B510R MB9BF512N,MB9BF514N,MB9BF515N,MB9BF516N

MBO9BF512R,MB9BF514R,MB9BF515R,MBOBF516R

MB9BFD18T-AN706-00061-1v1-E, January 31, 2014
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(TYPE5)

Series Product Number (not included Package suffix)

MB9A110K MB9AF111K,MB9AF112K

MB9A310K MB9AF311K,MB9AF312K

(TYPES)

Series Product Number (not included Package suffix)

MB9A140NA MBOAF141LA,MBO9AF142LA,MBOAF144LA
MB9AF141MA,MB9AF142MA,MB9AF144MA
MBOAF141NA,MBO9AF142NA,MBOAF144NA

MB9A340NA MBOAF341LA,MB9AF342LA,MB9AF344LA
MB9AF341MA,MB9AF342MA,MBOAF344MA
MB9AF341NA,MB9AF342NA,MB9AF344NA

MB9AA40NA MBOAFA41LA,MB9AFA42LA,MB9AFA44LA
MB9AFA41MA ,MBO9AFA42MA,MBOAFA44MA
MBOAFA41NA,MBOAFA42NA ,MBOAFA44NA

MB9AB40NA MBO9AFB41LA,MB9AFB42LA,MB9AFB44LA
MBYAFB41MA,MBO9AFB42MA ,MB9AFB44MA
MBOAFB41NA,MBOAFB42NA,MBOAFB44NA

(TYPE7?)

Series Product Number (not included Package suffix)

MB9A130N MB9AF131M,MB9AF132M
MB9AF131N,MB9AF132N

MB9AAS3ON MBOAFA31L,MB9AFA32L
MB9AFA31M,MB9AFA32M
MB9AFA31N,MB9AFA32N

(TYPES)

Series Product Number (not included Package suffix)

MB9A150R MB9AF154M,MB9AF155M,MB9AF156M

MB9AF154N,MB9AF155N,MB9AF156N
MB9AF154R,MBY9AF155R,MB9AF156R

January 31, 2014, MB9BFD18T-AN706-00061-1v1-E
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(TYPE9)
Series Product Number (not included Package suffix)
MB9B120M MB9BF121K,MB9BF122K,MB9BF124K

MB9BF121L,MB9BF122L,MB9BF124L
MB9BF121M,MB9BF122M,MB9BF124M
MB9B320M MB9BF321K,MB9BF322K,MB9BF324K
MB9BF321L,MB9BF322L,MB9BF324L
MB9BF321M,MB9BF322M,MB9BF324M
MB9B520M MBO9BF521K,MB9BF522K,MB9BF524K
MBO9BF521L,MB9BF522L,MBO9BF524L
MBO9BF521M,MB9BF522M,MB9BF524M
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1 Introduction
1.1 Description

This documentation describes the implementation of GNU tool chain on the Eclipse platform
for the FM3 family. The hardware of a host and the target are following.
This documentation describes the method to use J-Link or ARM-USB-TINY in ICE.

Host OS Windows7(32bit)

ICE J-Link / ARM-USB-TINY

Target board SK-FM3-176PMC-ETHERNET V1.1
Target MCU MBO9BFD18T

Figure 1 Spansion starterkit SK-FM3-176PMC-ETHERNET

The following programs are used to implement development environment in this
documentation.

Compiler | YAGARTO

Driver LibUSB

Debugger | OpenOCD

IDE Eclipse + C/C++ development tooling(CDT)

Other Java Runtime Environment

January 31, 2014, MB9BFD18T-AN706-00061-1v1-E 9
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1.2 JTAG Interface

For flashing and debugging software on the MCU, the JTAG port of the board is used,
and thus a JTAG interface is also needed.

Client Server

GNU GDB Source Code Debbuger | /1——N
arm-none-eabi-gdb.exe N

Ec"pse -

HOST

ARM ITAG

Figure 2 Relations of the host and the target with JTAG interface

10 MB9BFD18T-AN706-00061-1v1-E, January 31, 2014
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1.3 J-Link

JTAG interface is the “J-Link”. This interface is product of the company IAR Systems.

Figure 3 J-Link from IAR Systems

The IAR Systems “J-Link” has the following features. For more information about the J-Link:
http://www.iar.com/Global/Products/Hardware-Debug-probes/DS-J-Link-ARM-09.pdf

e USB powered JTAG emulator for Cortex-M devices
e License for J-Link GDB server

e  Support download in RAM and Flash

e License for the flash breakpoints

e SWD/SWV

e \Voltage range: 1.2V-5V

January 31, 2014, MB9BFD18T-AN706-00061-1v1-E 11
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1.4 ARM-USB-TINY

Another JTAG interface is the “ARM-USB-TINY”. This interface is product of the company

olimex.

Figure 4 ARM-USB-TINY from olimex

The olimex “ARM-USB-TINY” has the following features. For more information about the
ARM-USB-TINY: https://www.olimex.com/Products/ARM/JTAG/ARM-USB-TINY/

e Debug all ARM microcontrollers supported by OpenOCD
e Fast speed USB 2.0 JTAG dongle interface

e Uses ARM'’s standard 2*10 pin JTAG connector

e \Voltage range: 2V-5V

e  Software supported by OpenOCD

12 MBOBFD18T-AN706-00061-1v1-E, January 31, 2014
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2 Compiler
2.1 Yet another GNU ARM Tool Chain (YAGARTO)

There are a number of pre-built GNU ARM compiler toolsets available on the web. This
application note uses the YAGARTO pre-built ARM compiler tool suite developed by Michael
Fischer. This version of the GNU compiler toolset for ARM has been natively compiled for
the Intel/Windows platform.

Except the ARM compiler toolset the Yagarto project provides also other tools needed to

build a make file project on Eclipse CDT e.g. make utility.
2.2 Downloading Yagarto Tools

The Yagarto components can be downloading from the Yagarto Website:

http://www.yagarto.de/

4= . = || o= |a ﬂ @ Web | www vagarto.de

YAGARTO Yet another GNU ARM toolchain

LIS

Wiky?
How to? Why another GNU ARM toolchain?

Rownioad Initially | 'was searching for a toolchain with the folowing features:
QpenQCD

Support o not based on Cygwin

License informatian « works with Eclipse

Mon-commercial version + cheap forthe beginners

Mote

| found some native Windows toolchains based on MinGW, but the GDE of these
toolchains doesn't work properly under Eclipse. That's why | decide to create a new
toolchain suited for my requirements. YAGARTO was born (in 2006).

YAGARTO is divided in three packages with the following components:

o JTAG debugger interface like the J-Link GDB Server ar the Open On-Chip
Debugger.

« Binutils, Mewlib, GCC compiler, and the GDBE debugger
« Eclipse Platform Runtime Binary and Eclipse COT.

YAGARTO I5 & hobby project and supported only by the community. If yvou want a faster
start, a smoother workflow and professional support, take a look at a commercial
toolchain like CrossWorks for ARM .

Use the “Download” link on the left menu pane.

January 31, 2014, MB9BFD18T-AN706-00061-1v1-E 13
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@ H o D M @ wedb | wwnyagarto.del#downioad
Download

The packages of YAGARTO can be found here

Package Version Date
(TAGARTO Tooks @)
g i

( md5: 07387 ac3cd10b32a07613%005176895 ) 20100703 (03.07.2010 >
Include tools ke make, sh, touch, uname and more

( md5: 9ecBcd49295b0b8d0d60a7 a22169e374¢ )

This version is an EABI version now. if you update

from an older YAGARTO version you must replace Binutils-2 21

arm-elf- by arm-none-eabi- in your makefile

Newlib-1.19.0 (73 122010“-:)

Note: | got a info that this version has some problems | GCC-4.5.2 poer S

if the "svc 0" assembler instruction i1s used GDB-7.2

(Emor. SVC is not permitted on this architecture)

It seems that this is a problem of the gas from

binutils 2.21, If you also have this problem,

use the YAGARTO version before,

Integrated Development Environment

Eclipse
You must download the IDE from eclipse.org, but the | Eclipse CDT
link above will give you some instructions

It is recommended to use the latest versions provided on the website.
Only the first two packages are recommended at this moment, because the installation
description of the third package “Eclipse IDE” and “Eclipse CDT” will be separately

explained in detail in chapter 7.
2.3 Installing YAGARTO tools

After saving the package, e.g. in the temporary folder “Yagarto-Downloads”, the installation
procedure of these tools can be started.

T

Deskioptyagarto-Downloads

-
[~ Crdner
! gl

[ m:\\

3-’7 vagarko-bu-2.21_agoe-4.5,2-c-, .,

vagarto-tools-20100703-setup

After downloading, start the installation of the make utility tools “yagarto-tools-20100703-
setup” or newer.

14 MBOBFD18T-AN706-00061-1v1-E, January 31, 2014
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# YAGARTO Tools 20100703 Setup

License Agreement
Please review the license terms before installing YAGARTO Tools

Welcome to the YAGARTO Tools

20100703 Setup Wizard 20100703,
This wizard will quide you through the installation of Press Page Down to see the rest of the agreement.
YAGARTO Tools 20100703,

GNU GEMERAL PUBLIC LICENSE ~
It is recommended that you close all other applications Version 2, June 1991
before starting Setup. This will make it possible to update
relevant system files without having to rebaot your Copyright (C) 1989, 1991 Free Software Foundation, Inc.
computer. 51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA

Everyone is permitted to copy and distribute verbatim copies
Click Mext to continue. of this license document, but changing it is not allowed.
Preamhle A

If you accept the terms of the agreement, select the first option below, You must accept the
agreement to install YAGARTO Tools 20100703, Click Next to continue.

¢ 1 accept the terms of the License Agreement
¢~ 1do not accept the terms of the License Agreement

Cancel < Back | Mext > I Cancel I

# YAGARTO Tools 20100703 Setup

 YAGARTO Tools 20100703 Setup

Choose Components ) Choose Install Location
Choose which features of YAGARTO Tools 20100703 you want to Y Choose the folder in which to install YAGARTO Tools 20100703,
install. :
Check the components you want ko install and uncheck the components you don't want to Setup will install YAGARTO Tools 20100703 in the following folder. To install in a different
install. Click Next to continue. folder, click Browse and select another Folder. Click Mext to continue.

Select components to install:

dd the make utils to the PATH variable

Destination Folder

[ C:\Yagartolyagarto-tools-20100703
Description

Space required: 2,6MB Space required: 2,6MB
B Space available: 3.4GB

< Back | Mext > | Cancel I < Back Next = | Cancel |

# YAGARTO Tools 20100703 Setup

Select the Start: Menu Folder in which you would like to create the program's shortcuts. You Completed

can also enter a name to create a new Folder,
Show details

% YAGARTO Tools 20100703 Setup

Choose Start Menu Folder

Choose a Start Menu Folder for the YAGARTO Tools 20100703
shortouts,

Installation Complete
Setup was completed successfully.

Autostart A
Avira

Cyguin

ElsterFormular

Microsoft Office

COpenOffice.org 3.3

Packard Bell Imagewriter

Panda Security

Sandboxie

Spiele

Verwalbung Ao

[ Do nat create shortouts

= Back | Install Cancel I I Mext > I

# YAGARTO Tools 20100703 Setup =1

Completing the YAGARTO Tools
20100703 Setup Wizard

YAGARTO Tools 20100703 has been installed on your
computer,

Click Finish to close this wizard.

Visit the YAGARTO site for the latest news,

I Finish |

January 31, 2014, MB9BFD18T-AN706-00061-1v1-E 15
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# YAGARTO 4.5.2 Setup E] =

Welcome to the YAGARTO 4.5.2
Setup Wizard

This wizard will guide you through the installation of
YAGARTO 4.5.2.

1t is recommended that you close all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboat your
computer.

Click Next to continue.

Cancel

installation of

a

# YAGARTO 4.5.2 Setup

the ARM  compiler

“yagarto-bu-2.21_gcc-4.5.2-c-c++_nl-1.19.0_gdb-7.2_eabi_20101223” or newer.

© YAGARTO 4.5.2 Setup

License Agreement

Please review the license terms before installing YAGARTO 4.5.2.

Press Page Down to see the rest of the agreement.

GNU GEMERAL PUBLIC LICENSE ~
Yersion 3, 29 June 2007

Copyright (C) 2007 Free Software Foundation, Inc. <http:{ffsf.orgf>
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble
v

If you accept the terms of the agreement, select the first option below, You must accept the
agreement to install YAGARTO 4.5.2. Click Next to continue.

& I accept the terms of the License Agreement
¢ Ido not accept the terms of the License Agreement

< Back I Next > I

Cancel

toolset

|

Choose Components
Choose which features of YAGARTO 4.5.2 you want to install.

Check the components you want to install and uncheck the components you don't want to
install. Click Next to continue.

Select components to install:

Newlib-1.19.0
GCC-4.5.2
GDB-7.2
Add YAGARTO to the PATH variable

Space required: 137.0MB

< Back I Next > I

Cancel |

# YAGARTD 4.5.2 Setup

=]
Choose Start Menu Folder
Chaose a Start Menu folder For the YAGARTO 4.5.2 shartcuts.

Select the Start Menu Falder in which you would like to create the program's shorteuts, You
can also enter & name to create a new folder.

| vagarto-GHU-toolchair|

Autostart

Avira

Cygwin

ElsterFormular

Microsoft Office
OpenOffice. org 3.3
Packard Bell Imagewriter
Panda Security
Sandboxie

Spiels

verwaltung ~

[ Do not create shortcuts

< Back, Install

cancel |

# YAGARTO 4.5.2 Setup

Installation Complete
Setup was completed successfully.

Completed

Show del

I Mext > I

# YAGARTO 4.5.2 Setup

Choose Install Location
Choose the folder in which to install YAGARTO 4.5.2.

Setup will install YAGARTO 4.5.2 in the following folder. To install in a different Folder, click.
Browse and select another folder. Click Next to continue.

Destination Folder

{ C:\Yagarto\yagarto-GNU-toolchain

Browse.

Space required: 137.0MB
Space available: 3.4GB

< Back Cancel

I Mext > I

1 YAGARTO 4.5.2 Setup

Installing
Please wait while YAGARTO 4.5.2 is being installed.

Extract: sample_update_policy.hpp

Show details

# YAGARTO 4.5.2 Setup

Completing the YAGARTO 4.5.2
Setup Wizard

YAGARTO 4.5.2 has been installed on your computer.

Click Finish to close this wizard.

Visit the YAGARTO site for the latest news.

I Finish I

=]
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3 Driver

3.1 LibUSB

Note, this chapter describes the method which set a driver with J-Link.

But this method is common for ARM-USB-TINY.

J-Link must be set a driver to use OpenOCD. In this documentation, use "LibUSB" driver.
Because ordinary J-Link driver doesn't support OpenOCD, it must be replaced in LibUSB.
When replace it, using "Zadig" which is free tool (LGPL). Because LibUSB is included in
Zadig beforehand, it doesn't need to download LibUSB in individual. Zadig can available
from the following website.

http://sourceforge.net/projects/libwdi/files/zadig/

3.2 Installing LibUSB

Please connect J-Link and your PC. If ordinary driver is set in J-Link, it doesn't need deleting.
When Zadig starts, the next window below will be displayed.

 Zadie Al=l3

Device Options  Help

Driver | ] WinUSE (v6.1.7600.16385) | 4 More Information
- : WinUSE {libusbx)

USBID | '; libush-win32

Install WCID Driver  |¥ libusbK
WinUSE (Microsoft)

weID 2 [4\

0 devices found.

January 31, 2014, MBO9BFD18T-AN706-00061-1v1-E 17
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Please Click on Option—.List All Devices.

| v Create a Catalog File
v Sien Catalog & Ihstall Autogenerated Certificate

Driver — .16385) |~ More Information
Advanced Mode )_] v

! - WinUSB {libusbx)
Loe Verbosity ' libusb-win32

Install WCID Driver  |¥ libusbK
wcIpZ m

WinUSE (Microsoft)

USB I

0 devices found.

Chose J-Link driver from pull-down menu, please set libusb-win32 (v1.2.6.0) in Driver.

Device Options Help

e | <

libusb-win32 (v1.2.6.0) More Information

' ] WinlSE (libusbx)
USBID |1366 | 0101 libusb-win32

Replace Driver v libusbK
?
wcID < | X WinUSE (Microsaft)

Driver Ijlink {v2.6.5.0) ] i

E

3 devices found.

If click on Replace Driver, replacing of driver will start.

Driver Installation

Ll
&l ) The driver was installed successfully,
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Please confirm that J-Link driver is included in libusb-win32 devices from the device

manager window.

S5 3% —Fy
ZrLE BE® RTW ALTH
R & 20 =Ra

= g‘ PG102208
5 DVD/CD-ROM F34
[+ =) IDE ATA/ATAPI /D -3
+ E® Jungo
=6 libusb-win32 devices
[+ E8 Texas hstruments Emulators
) % USE {(Universal Serial Bus) J>2b0—5
R e il
- I¥1-2
=@, B K EFF BLUF -4 Tb0-3
B YATL FIMA
[ e F4AD KT
w8 FTA PEIR
[+ -EB Ay hO-h PHTR
{88 k2= AVR-2112 FIH2A
= R FotyYy
w Y —h COM & LPT)
B0 ROALEQENDRA T8 FHAA
=-8 22
[+ e SEIRERY -4
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4.1 Open On-Chip Debugger (OpenOCD)

The Open On-Chip debugger is an open source software solution for accessing embedded
ARM cores via JTAG hardware interface “JTAG dongle”.

OpenOCD support many of JTAG dongles. The most of this dongles are based of the FTDI
USB device chip FT2232D from Future Technology Devices International Ltd.

This chapter describes the method to use OpenOCD.

4.2  Using LibUSB driver

4.2.1 Installing OpenOCD which supported LibUSB
The Windows installer program for the version of OpenOCD that support LibUSB driver can
be downloaded from the website: (Please use OpenOCD 0.5.0 or later for FM3 family)

http://openocd.sourceforge.net/

For the next steps it is needed to recall the location of the folder, where OpenOCD was
installed, e.g. C:¥OpenOCD_LibUSB.
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4.2.2 Run OpenOCD
A configuration script file openocd.cfg for OpenOCD is also needed (This file is included in
the software package of this application note). The OpenOCD configuration file openocd.cfg
for the MB9BFD18T example is shown below

#interface jlink} If using J-Link, please set this line enable.

#interface ft2232
#£f£2232 device desc "Olimex OpenOCD JTAG TINY" It using  ARM-USB-TINY,

#£t2232 layout olimex-jtag please set these lines enable.
#ft2232 vid_pid 0x15ba 0x0004

# Fujitsu Cortex-M3 with 1MB Flash and 64*2 kB RAM

if { [info exists CHIPNAME] } {
set CHIPNAME SCHIPNAME
} else {
set CHIPNAME mb9bfxx6

if { [info exists ENDIAN] } {
set ENDIAN SENDIAN

} else {
set ENDIAN little

if { [info exists CPUTAPID ] } {
set CPUTAPID SCPUTAPID

} else {
set CPUTAPID 0x4ba00477

#delays on reset lines
jtag nsrst delay 100
jtag ntrst delay 100

# Fujitsu cortex-M3 reset configuration
# reset config trst only
reset config trst and srst

jtag newtap $ CHIPNAME cpu -irlen 4 -ircapture 0xl -irmask Oxf -expected-id
$ CPUTAPID

set TARGETNAME $ CHIPNAME.cpu
target create $ TARGETNAME cortex m3 -endian $ ENDIAN -chain-position
$ TARGETNAME

# MBOBFD18 has 64*2kB of RAM on its main system bus
$ TARGETNAME configure -work-area-phys Ox1FFF0008 -work-area-size 0x8000
-work-area-backup 0
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# MBO9BFD18 has 1MB of user-available FLASH
# flash bank mb9bf500 <base> <size> 0 0 <target#> <variant> <cclk>
[calc checksum]

set _FLASHNAME $_CHIPNAME .flash
flash bank $§ FLASHNAME fm3 0 0 O 0 $ TARGETNAME mb9bfxx6

# 4MHz / 6 = 666kHz, so use 500
jtag _khz 500
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To run the OpenOCD server, start the windows prompt and go to the folder, where the
OpenOCD executable file was generated, and run this program with the —f argument with

the path to the configuration file above. For example:

>Openocd-0.5.0 -f <Your path to the Eclipse workspace project>/openocd.cfg

If using J-Link, please confirm that the following window is displayed.

ev ¥ F 207k - openocd-0.5.0 -f __fopenocd.cfe

=0 TRST = 0

e found: 0 0477 (mfe:

ooints, 4 watchpoints
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If using ARM-USB-TINY, please confirm that the following window is displayed.

v J¥2F 7007k - openocd-0.5.0.exe —f .fopenocd.cfe
N -

200477 (mfg

s, 4 watchpoints
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5 Java Runtime Environment (JRE)
5.1 Checking for JRE

The installation of Eclipse requires the availability of Java as a virtual machine on system.
To check, that Java already exists on the system, type the command Java -version on

DOS console.

C:AWINDOWS\system 3 2'cmd. exe
(C> Copyright 19852001 Microsoft Corp.

C:“Dokumente und Einstellungen* >java —version
Java version "1.6.6_24"

Java<TH> S8E Runtime Environment (build 1.6.8_24-hB7>

Java HotB8pot<THM}» Client UM <huild 1?.1-bB2. nixed mode. sharing)

C:=“Dokumente und Einstellungen* i

If windows cannot recognize this command, Java Runtime Environment (JRE) is

needed to be installed.
5.2 Installing Java JRE

Download JRE from following URL:
http://java.com/

java.com/enjdownloadwindows_manual jsp _— - T

(( Search
v)
—

Ja Ja S ction o de  Help Center

Java Downloads for Windows

Recommended Version 6 Update 24

Selectthe file according to your operating systern from the list below to get the latest Java for your
computer.
= All Java Downloads = Remove Older Yersions = Whatis Java?

By downloading Java you acknowledge thatyou have read and accepted the terns ofthe end user
license agreernent

{#1’ Windows

Windows 7HPNistal200 /200302008 Onling Wtify Mow

0 T Instructions
filesize: ~ 10 MB
After installing Java,
Windows T/HPAista 2000620032008 Offine restartyour browser and
© filesiza: 15.3 MB INSWUEHONS  yarify Java has been

installed correctly.
» Infarmation ahoutthe B4-bit Java plug-in

* Typical download size is 10 MB, which is the minimurn download. The size may increase if
additional features are selacted.

Wwhat s Java?
Java installation can be done online or offline. Download one of the installation programs

and start the installation procedure to install JRE.
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6 Eclipse platform
6.1 Eclipse platform

The latest release of eclipse is available to download from the web site:
http://download.eclipse.org/eclipse/downloads/

&) woge Rermeie x | B ronciovies x| + :
* + > I A O = ecipaearg ~ 5 2 - 9 (P}
'- - t Friend s
eclipse projec oS o) 2
Sappot Exipee! Decome 3 eod
| stew Dewnlosds
O i page you chn fnd Be Lided! bulds preduced Sy The Ecimae Donact To it sladed mum the program nd 56 throegh the widr ind Sevlaper documantalion privded o the seles help syitem I you hive
prablems dawnisadag the Sr5es, Sortact the medmumaler F you Rews prsblems malafing or gesing Lhe werkbesch 1o mom. thack soff the Echpne Prasect FAQ. o Iry pastng o queston 3 Be romigess AN
dowrichis aré prowded usdur the lemi ded conddans of Bve Ecipae Facndalre Scfiwars Uier Agreemen] unieis slborman ipeched
Sas cther a2lpas Mg proEct damizady
BT rewip oot wad Echpee ansiatioes . chack out M Babed project
SDK Teuents
See o0 the Dulld schedae . resd niormaten adout dferert inds of buddy  sccess gchived budds (nchaSng language packs). o 1ee » de! of 02 spdate 1081
Build Type fuild Neme Eaild Staon Build Date
Lacwst Relwase m -0 S Thu, 9 Sep 2050 - 00 00 (0400)
352 and 37 Siwarn Stable Budd N0 Wed, 12 Jan 2011 .. 0830 (0500)
37 Sresrn Noegration Buld - Mon, 24 Jan 2011 - 0800 (0500
37 Sesm Nightly Botd ;0 Sa 22 Jen 2011 - 2000 (05003
36 = Sapam Butd kO Wed, 19 Jan 2011 - 08 35 (J500)
Lansguage Pack
Bailld Maere Build Stahe Build Date
361 mho Thwe. 3 Sep 2070 - 08 00 (0400 -
E o %-0- R somce (vorm) -

The Helios release 3.6.1 (or later) consists of various packages. These packages are
available on the left menu of the download website of the Eclipse project.
For our system it is required a minimum eclipse platform to be realized. The package

needed for this can be found by the menu section “Platform Runtime Binary”.
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L I R, N ) ockgne o0 w0 " ror . v - i

Sobuin

X Mot o

Release Build: 3.6.1

September 9, 2000 Theda downionts se provided usder the Eclipes F datfon Seftwate Duar Aq Tepre S

New and Noteworthy
Eclipse 3.6.1 Readme

The page pravides 2CCess 10 The vanous Sectons of T Dudd slong with detads relang 20 25 ressts Test sesilts wre provided
Below and performance resulls e posted once ey ste svnlable Y00 Moy aCCess The Sownlond Dage 300080 10 each platioon
By selectng ose of the L i the platkrn navgator sbeve

{—-I Download now: Eclipse SDK wasen

BOEET  You sw cenwntly rening on Windews R ——
b B .
prasige
Sovrce Buide
T T [e—r—
Vi Too bsbl rosbes % Fia CLrrect bkt © Accans the Seemca Db Dage
Viww The 1eet s sl Bor TN CLrrent buld Friend
----- L TN T N T Sy % - p;):
...... Vg e cadibe Uvent 3esa
- -
B avate 1003 -

The Eclipse platform binary package is available for many operating systems.
For Windows systems with 32 bit CPU use the first “http” location of this list to download the
adequate Eclipse package for this system.

Platform Runtime Binary

Status Platform Download Size

@  Windows (Supported Versions) 57 MB
i) Windows (x86_64) (Supported Versions) (hitp) 57 MB
35 Linux (x86/GTK 2) (Supported Versions) {(http) 57 MB
3] Linux (x86_64/GTK 2) (Supported Versions) (hitp) 57 MB
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The Eclipse platform binary is available from many http mirrors. After choosing one of these

mirrors the software can be downloaded.

|4 | ®|[o=] [ X | [@ web |www.edipse.orgidowrioadsidownioad.php

Download der Datei

@] Mame:
: Dateityp:
Yon:

Offnen mit:

Elemente: 00 MBS EIE G

eclipse-platform-3...n32.2ip (49,6 MB)
ZIP-komprimierter Ordner
mirror.netcologne.de

(] zP-komprimierte Ordner v

[ Auswahl merken und die Abfrage nicht wieder zeigen

[ offnen ] [_speichern ] [ abbrechen | [ Hife |

D o $-8-

@ Ansicht (100%) ~

| |_‘FI |a Web | v eclipse. org/downloads/download. php

[#] Speichern unter [#]

Speichern in: | =5 Downloads

verwendete 0.

Eigene Dateien

Arbeitsplatz

D ateiname: |eclipse-platform-SDK-3.E.1-win32 Vl L Speichern J

Metzwerkumaeb | Dateityp: |Z|P-komprimierterDrdner[".zip] vl [ Abbrechen ]

28
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After downloading and saving the zip file eclipse-platform-SDK-3.6.1-win32.zip, decompress

this file, to e.g. C:¥

I

Datei Bearbeiten Ansicht Favoriten Extras 7

@ Zuriick ~ J l’ /:) Suchen

'

[1:‘ Ordner

| =
Adresse ['{_3] C:leclipse

v l Wechseln zu

Ordner
@ Desktop
# (5} Eigene Dateien
Q Arbeitsplatz
[=) % Lokaler Datentrager (C:)
# () Sd1ec967a00e81e6d:
# ) Dokumente und Einst:
= 3 edlipse
# () configuration
|5 dropins
# () features
® 3 p2
® [ plugins
[27) readme
# () MSOCache
® () prp
# (3 Program Files
# () Programme
2 O Sandbox
# 5 WINDOWS
| % Lokaler Datentrager (D:)
“e Lokaler Datentrager (E:)
“e# Lokaler Datentrager (F:)
.,') CD-Laufwerk {(G:)
B’ Systemsteuerung
# £ Gemeinsame Dokumente

[ (%) Dateien von said
i | >

1]

o

 F

|| %

(==
U configuration

(==
U features

u plugins

.eclipseproduct
ECLIPSEPRODUCT-Datei
1 KB

.
ec“psec

notice
Opera Web Document
9 KB

N

dropins

)

=
\‘/J readme

b O artifacts
3 | ¥ML-Dokument

eclipse
Konfigurationseinstellungen
1 KB

fwe jl epl-v10
U?ﬁ Opera Web Document
=| 17KB

With the installation of Eclipse platform runtime binary, this installation of Eclipse is finished.
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6.2 Start Eclipse IDE

The Eclipse IDE is now ready to start; for this start eclipse.exe from the folder C:¥eclipse.

At first the workspace, where Eclipse should store the project files, has to be specified.

& Workspace Launcher

Select a workspace

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

Workspace: | €:\Dokumente und Einstelungenisaidiworkspace £ i Browse, .,

[TJuse this as the default and do not ask again

(04 l [ Cancel

After the selection of the workspace, Eclipse starts.

» .
—eclipse

HELIOS

& Resource - [clipse Platform e
Fle [k Novigste Search Froject Bun Window Meb

4 wrkame & K

Welcome to Eclipse

Overview [ | Tutorials

=

3 Samples What's New
¥

Try out the samples nd out what is new
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7 C/C++ Development Tooling CDT

7.1 Installation of new software on Eclipse

After the installation of Eclipse, it is necessary to import the CDT package to Eclipse for

developing C or C++ applications. The CDT package is available as a plug-in.

To install new software on Eclipse, start Eclipse and follow the installation instruction via the

Help—Install New Software menu.

& Resource - Eclipse Platform

@ welcome £ -

File Edit Mavigate Search Project Run Window SE[E
: "|@Welcome

e

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

& 4 @ Help Contents
ﬁ 0* * 5%_‘ Search
Tutorialzs Samples What's Hew Dynamic Help
Kew Assist. .. Ckrl+Shift+L
Ove rv i ew Tips and Tricks, .,
Cheat Sheets. ..
The Eclipse Platform is a kind of ~

Check Far Updates
Install Mex a

1= o =

ixtensible IDE for anything a

about Eclipse Platfarm

The installation of CDT plug-in or any another package to the Eclipse platform depends on

the procedure, which the user selects to add this software to the platform. After clicking of

the add button the Add Repository window appears.

Awvailable Software

Select a site or enter the location of a site.

wtork with: i twpe or select a sike

add... |

& Add Repository

Find more software by working with the "available Software Sites" preferences.

LI Farme: | | [ Local. .. ]
1@ There

Location: | http: fr | L archive, .. _J

@ ox

[ Select all ] I_ Deselect All ]

Dekails

Show only the latest versions of available software

Group itkems by categaory

—ontact all update sites during install to Find required software

[1Hide items that are already installed
wehiat is alkeady installed?

@
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Eclipse supports two different methods to implement new plug-ins to the platform:

When the plug-in is available locally on the system as JAR or ZIP file, the installation can be
done offline.

Search Project Run' Window  Help

Available Software

select a site or enter the location of a site,

Overvlew Work with: | type of select a ste v| [ add... ]
The Edlipse Platform is a kind of uni Find more software by working with the "Avalable Software Sites" preferences,
,‘.-_ 44+ C/C++ Development [ Thers is na sike selecked, £ Add Repository
Repository archive |1”5‘ ames | ‘ [ = ]
Suchen in: ‘ 123 downloads ’V| Q2 E: Lacation: | httpeff ‘ [ e, J
? [D eclipse-platform-3.6.1-win32
Zuletzt Caniel
vewendete D... @
Desktop
[IHide items that are alveady installed
Eigene Dateien what is already installed?
H software
Arbeitzplatz
JF iich
ER . ‘ v| l Hiinen l < Back Hexk = Finish
Metawerkumgeh  Dateityp ‘ “jar”.zip V_| I Abbrechen ]

When the plug-in is available from an http project website, a new installation or update of
this software is done online.

Available Software

Select a site or enter the location of a site,

& Add Repository

Wiork with; Marme:; |CDT |[ Local,.. ]EH Add...

Lacatian; |http:,l',l'du:uwnlu:uad.eclipse.0rg,l'tnu:uIsfcdt,l'releases,l'helin | [ archive.., ] & Sites” preferences.

The online method is recommended. For this procedure first adapt the Eclipse network
settings to the network configuration before initiate the installation procedure.
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7.2 Eclipse Network Configuration

From the Eclipse sub menu Preferences on the category Window, configure the settings for

your network.

& Resource - Eclipse Platform

File Edit Mavigate Search Project Rum

Mews Window | Y G AT AN = 51

'@Weltame Ea kil
e Ty Editor e !
m 5 4 Show Toolbar
Tuiorials Samples’ WHEERS! = R el a0 L4 Workbench
: Show Yiew 3

Customize Perspective. .. ‘

Ove rv i eW Save Perspective As...

Reset Perspective...
The Eclipse Platform is Close Perspective orm - an open extensible IDE for anything and nothing in particular.

Close All Perspectives

Mavigation ]

@_,_ C/C++ Developme; 3 7
Get familiar with the C/C++ Development Tools (CDT)

The configuration of the network can be realized from the Network connections field. From
this field, edit the network setting entry and do the necessary changes to enable for Eclipse

the communication to the internet.

wun’ Window  Help

Tutorials Samples What's New Workbench

= Preferences

Overview

The Edlipse Platform is a ki

Network Connections Ll el e

type filter text

1= General
. ¥ Appearance Active Provider:
. ComparefPatch
@_', C/C++ Development | [ﬁ"g;":te“t Ty Prazy entries
1 - Editors i
Get familiar with the C/C+] Keys a Sche... | Host Port Prov... | Auth User
4 = HTTP Manual  false
| B Metwork Connections
; [J HrTPs Manual  False
- 55H2
i [] socks Manual  False
= > . - Perspectives
“ 2= Workbench basics e -
i ¥ Edit Proxy Entry
Learn about basic Eclipse . B Secutity
@ Startup and Shutdown | Schema: | jrTe
i e Browser
| [ Workspace ot | | Ports l:l
@@ Team support - CfCH+ [1Requires Authentication:
" (# Help ;
Find out how to collaboratf - User:
- InstalliUpdate | ‘ Host...
- Run/Debug Password: | ‘ i
(- Team it

move

Restore Defaults Apply

@

After this change click the Apply button to save the new network configuration. Now the
online installation of the CDT plug-in can be done.
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7.3 Eclipse CDT Plug-In

The CDT plug-in exists in a Standard and a Zylin version, but only the installation of one
version is required.

For the integration of new CDT plug-ins on eclipse-platform, the demonstration of this
installation follows below.

Under Help menu, click on Install New Software... .

& Resource - Eclipse Platform

File Edit Navigate Search Project Run Window HEEI)

@ Welcome £ “ @Wekome ! 5 e
" @ Help Contents
SE 37 search
Dynamic Help
Tips and Tricks...
Welcome to | cessess.

Check for Updates
Install are...

‘ Key Assist... Ctrl+Shift+L ‘
\
\
\

Tutorials
L2 Go through tutorials

8 e Overview About Eclipse Platform
Get an overview of the features

@4, Samples <> What's New

Cmy Try out the samples Find out what is new

On the next window, click on Available Software Sites to look for a CDT downloading mirror,
if existing. The mirror is: http://download.eclipse.org/tools/cdt/releases/helios/.

xt 3 ske El 24d... l
anomﬁwnwwmuw.
| Version I
# selected.
i
| Ree teot Available Software Sites - .-
+ Gereral
* CJCe+
% b [ oe rer o]
= IntaliUpdate _!% - | Location | S
Augomats: Updstes nE Pitp: Jdowrioad. eckpse. 3 —@—,
Avalable Software Stes o« FRtp:fdowr adivss. £dt I
- Ramote Systems o« L eclpse A i " -
& RunvDebug o4 Mipclidouelond.ackose.cialdsth gerove: |
 ghbonn o Retp:fdowrioad. eckpse.craleckprefupdates
. o o4 Pitp:{fdowrioad.ecipse.
o4 Petp:jfdowrioad. eclpse org/matf1 Ofupdaty
o« Petp:jfdoweiond.eckpse.crgimodelnglent .
o4 Btp:ffdoweioad. eclpse orgimodelnglert AL
(m ] ioad ecipse. dedrglentt]
o4 Ptp:ffdoweload. eckpse. crglmodeirenit)
o4 hitp:ffdowrilosd. eclpse. orgimodelrglemét/
o4 hikp:fdowriond.eclpse.orgimodelngloméfL
o4 Petp:jfdomrioad eckse orgimodeinglam{
o4 Betp:fjdowrioad. ecipse. org/modedngimamy
o4 Pt fdoweioad. eckpse. orgmodelrinei,
o« hitp:ffdowrioad.eclpse. orgimodeingimzti. _
0 Y 4 ._,...]_J

@ i ] =
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Otherwise click on Add to set the required mirror. Enter CDT for the name and

http://download.eclipse.org/tools/cdt/releases/helios/ for the web location.

! Hesource . Eclipsn Platform

.Avm Softwaren 0w OIS 1 6 1 w2 3
Selact a ske cr &iter the eabSdW 4 ske. *CRse oM § 1 winid G0 410

v Crhoae- sl 1 6 1. heu-ot e 22

er

Work weh: | types or select 8 sko
Find more software by working with the “Avalablle Softwere Stes o

Welcome to Ec

,J Overview

Got an ovenviaw of the features

@¢) Samples

—~ Try out the samples

[Z) Show crly the latest versions of avalabie scltware [Irice Rems that are sready istaled
[£) Group emes by category What is akeady nelaled
[7] Cortact all update skes duren ratal to find requred software

(©) ' -

Click on OK and the next window below will be displayed. Select both CDT MAIN Features
and the CDT Optional Features listed below only.

Work with: Iﬂ'.'ll- httpffdowninad, ediprse . orgiftocks fodt freleases Telbos|

Jeves frer taat
dome | Yersion l
E [ T Main Features
B CIC++ Developmant Took 70,2201 102110609
S CiCH Took S0k 7.0,2.201 102110809

= B o7 ptional Features

1.0,0.201 1021 10609
2.1.0.201 1021 10609
7.0.2.201 102110609
2.1.0.201 1021 10609

10,0201 102110609

70,0200 102110609
[ CiC++ G Tookdhain Buld Support 7.0.00200 1021 10609
B CIC++ WU Tookhain Debaug Suppert 7.0, 1201102110609

2100300 1021 10609
£.0.0.200 102110603
5.1, 1.200 1021 10609
5.1, 5200 1021 10609
0.0.201 1021 10605
10.0.201 1021 10609
5.1.00201 1021 10609

0% P2 i+ Tookhsin trstaler 1.0,0.201 10621 10609
D14 unified Parallel C Berkeley LPC Tookchain Support 1.0.3.201 162110609
5% unified Paralel C Suppert 5.1,0.201 102110609
[ Unifiedd Paralel © Suppert 50K 5.1,0.201 102110609
0% s CJc#+ Compler Suppert 61,0201 1021 10609
O 5 CJC e+ Compler Support 50K 6.1,0.200 102110609

Sekct A1 | Deselect A0 | 11 kons selacted
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Follow the next steps to start the plug-in installation.

Cotals

3

Avralable Software 1
Concit Py et o wigh 2 it

Workete | (D7 beplid dp oy ¥ A o e .
> = " — . = i+ Cwr Detlopment Platfoem TRZANEN... orgedpse.od platiom feshure. o
Fioed more: saftwant by worting weth he “ivalible Software Stes” ereferencet. ||| & 10 i Deresioprnt Tocks TH20UEN.... oo, o Fraturn g
& G 44 Devsloprent Took STK TALNHEL.., onguadie. o sl testune group
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N Versn 4 %+ Edipse Debugger iy C)C+ LEAMMENL.. ongedpse.ok.debop.adc festure .
S [F]H0 (Df Mar Features
[ ChCe Drvsdopment Touks TLIZNIRIES
(31 CHCr+ Dot Tooks 508 L2206
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T4 Ch Code sty Framework (Codmn] 100200 N1 1 05
:_!'t- GG+ Datasgoer Services Framewort D5F) Evampies L10INIRIES
4 CHt4 Devebipment Plafers TOLR0S

| SeectAl || CepclectAl | 5 e pleched

[ St oril e labest versions of svalable software [ bacde e tht e sbmsy mstied
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Rewiew Licenses ’
Licenses mist be reviesved and sccepted befors the softwars can be nstalled, \_'—')r
=
Liceras baxt:
| Echipse Foundation Softweare User Agresment -~
April 14, 2010
| Lisage OF Content;

| THE ECLIFSE FOUNDATION MAKES AVAILABLE
| SOFTWARE, DOCUMENTATION, INFORMATICH
ANDOR.

QTHER MATERIALS FOR OPEN SOURCE PROECTS
| (COLLECTIVELY "COMNTENT™),
| LISE OF THE CONTENT 15 GOYERNED BY THE
| TERMS AND CONDITIONS OF THIS
| AGREEMENT ANDIOR THE TERMS AND
| COMDITIONS OF LICENSE AGREEMENTS OR
| NOTICES INDICATED OF: REFEREMNCED BELOW,
B USING THE CONTENT, ¥OU
| AGREE THAT YOUR LISE OF THE CONTENT 15
GOVERNED BY THIS AGREEMENT
ANDYOR THE TERMS AND CONDITIONS OF ANY
APPLICAELE LICENSE AGREEMENTS
| Of NOTICES INDICATED OR REPERENCED
| BELOWY. TF ¥OLI DO NOT AGREE TO THE
TERMS AND CONDITIONS OF THIS AGREEMENT
AMND THE TERMS AND COMNDITIONS
| OF ANY APPLICABLE LICENSE AGREEMENTS OR
NOTICES INDICATED Of REFEREMNCED ~

3 |@|ummwﬂmnmnm
{11 do not accept the barms of the koenss agresment

= 4|—|
@ [ <Back ] o> TIf ereh ][ Cocd ]
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Eclipse starts then the installation of CDT plug-in.

& Resource - Eclipse Platform

File Edit Mavigate Search Project Run ‘Window Help
@Welcum 23

N

SPANSION-*

Welcome to Eclipse

C ) Overview £ Installing Software

Get an overview of the featur i Instaling Software

(NN

4 Samples

g Try out the samples

[] always run in background

Fetching org.eclipse.cdt.core.source_S....e.source_5.2.1,201102110609. jar.pack.gz

]

[Run in Background] [ Cancel ] [ Details »> ]

Workbench

When the plug-in installation has finished, restart Eclipse IDE.

& Software Updates

cause errors,

€  'ou will need to restart Eclipse Platform for the installation changes to take
\0‘) effect, You may try to apply the changes without restarting, but this may

: Installing Software: (29%)

L Restart Mow ][

Mot MNow ] [Apply Changes Now ]
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8 Working with the Eclipse IDE
8.1 C/C++ perspective

Start the Eclipse IDE.

=

2]
eclipse.exe

At this point, Eclipse will present a “Workspace Launcher” dialog, shown below. This is
where you specify the location of the “workspace” that will hold your Eclipse/CDT projects

(see also the previous chapter 6.2)

| -
—eclipse

HELIOS

Select a workspace

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

Workspace: IH:\My Documentsieclipse-workspace j Browse. .. |

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

| OK I Cancel
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Now Eclipse will officially start and show the “Welcome” page shown below.
& Resource - Eclipse Platform ;iglgj
File Edit Navigste Search Froject Run Window Help
@ Welcome X &y AT aE =

eclipse

Workbench

Welcome to Eclipse

4 Overview Tutorials
Get an overview of the features L= Go through tutorials
8@> Samples What's New
' Try out the samples Find out what is new

[\ |

For project developing on C/C++, switch to the C/C++ perspective.
Choose Window—Open Perspective, then click on C/C++ to open Eclipse in the C/C++
perspective.

& Resource - Eclipse Platform
File Edit Mavigate Search Project Run | Window Help

) Welc 52 Mew Window
= - Idew Editor
Show Toolbar

Show Yiew * &0 Team Synchroniting

Customize Perspective...

Save Perspective 4s...
W e I C O m e Reset Perspective. ..

Close Perspective

Close All Perspectives

Overview RN X m Tutorials
Get an overview of th  Preferences A ™ Go through tutorials

Other...

@é) Samples <> What's New

- Try out the samples Find out what is new
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8.2 CreatingaC or

C++ project with Eclipse

In the Eclipse C/C++ perspective a new project for your target can be created, here:

Spansion Cortex M3. For this choose File—New—C Project.

& C/C++ - Eclipse Platform

File Edit Source Refactor Navigate Search Project Run Window Help

il B (c-| Makefile Project with Existing Code

Open File,.. [c+¥) C++ Project
Close Chrl 4 [ C Project k
Close all ChrlShift4-, C J Project...
Save Chrl45 Convert to a C/C++ Project
Save 5., {2 Source Folder
Saye Al Ctrl+5hift+5 [ Folder
Reyert ¢ Source File
i, |h| Header File
Rename. . £ |  File from Template
Refresh F5 (& Class
i i s
Conyert Line Delimiters To £ Other... Chrl+
Brint.., CErl+P
Switch Workspace 4

In the “New Project wizard” shown below-left, expand the Makefile project branch by clicking

on it's “+” sign and then select Empty Project. Enter the sample project name e.qg.

“mb9bfxxx_ioport_counter”. Then click on Next to continue.

On the below-right window just close the wizard with Finish.

L Project

Cragte i progsd of selacted byps

2 Select Confiurations

Bropect name: | st oo opoet_tounte|

Profect type: Makelie projet

B € ot

St Pt e drlagur aliare v with i degiiy on

Tocichang:
R Lise defaul location Configrations:
[t epasaipiritd T B Sowes
Project bypen Tookhusres:
= = Ewsoutabls — Difrar Tookcham —
¥ Empby Project Cyegpain GCIC

& pelo Wolorld ANSE C Project
42 Shared Libeary
=2 etk Libhary
O Pty Corbex M3

i 1

Fugtas Cortesx -3 Tooks
FuitprCortect 3T noldhwan

¥ Shuows prosect bypes snd bookchars ondy f ey are supported on the plstform

Lisn “Advanced sattngs” button o edl project’s propertes:,

| debtonad configurstions can be added after project oreation.
(U Panage configurstions™ buthons sither on koobar o o0 property pages.

(7 cws | oo || e ||
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Now the C/C++ perspective shows a valid project, as shown below in the C/C++ Projects
view on the left, but there are no source files in that project. Normally you would select
File—New—Source File and enter a file name and start typing. This time, however, we will
import already existing source files.

In the Eclipse screen below click on File—I/mport... . This will bring up the file import dialog.

& C/C++ - Eclipse Platform x

o =] P
File Edit Source Refactor Mavigate Search Project Run Window Help
[ i< & | @-8-¢-6- |8-®-[3-0-Q%- |3 5| B e
J ¥ N 1 % f{j Resource
[ Project Explorer £3 =8y = O[Sz ouwi 2\ _@mak| = O
= Y An outline is not available.
-

Mew
Go Into

Open in New Window

= Copy Cr+C
Paste Chri4Y.

3 Delete Delete
Move...

Rename... F2

24y Expart...

Build Project
Clean Project

£ | Refresh FS
Close Project

Close Unrelated Projects

Build Configurations »

In the “Import” screen below, click on File System and then click Next to continue.

[€mport =T
Select \
Import resources from the local file sysbem into an existing project, g - E I

L f) < Back e = Eirsst Cancel
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In the Import—File System screen below, use the Browse button associated with the From
directory text box to search for the sample project to be imported.

The project template io-port used in this application note, which is included in the note’s
software package archive. The sample project io-port should be then saved, in a directory
folder e. g. C:¥downloads¥io-port.

€ tmport =gl
File system L
Source must not be empty. f J
1 -
From&my_:l LI
T
Select a directory to import from.
L) uninst :]
T
12 var
=
= |
1nto folder: |rrb9tfxxx_topoﬂ_cmﬂc
(Options n &
r o existing wee L4 i %
" Creare complete folder structure Folder: I'owt
(% Create selacted folders only
Advanced >> | Moke NowFoider | | [ oy || comcer |
1 M 2|
('_D < Back | it ” Einish I Cancel |

Check the box for the folder of the io-port example and then click the Select All button
below because we want to import each of its files. Click Finish to start the file import

operation.
1o
File system G
Import resources from the local file system, ¢ K
=3
From directory: | C:\downioadsYio-port | _ Browse... |
| ey |
& M oport [ [#].cproject
B L project
B b o-port_ram.elf
B o-port_ram.hex
B | oport_ram.map
B2 [ amakefie
nnzypos...| peselect Al |
]
Into Folder: | mbsbfoo_loport_counter l Browse... ,

I Quverwrike existing resources without warning
" Create complete folder structure
(5 Creste selected folders only

| &dvmod»l

3
@ cos | v o] o |
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Expanding the mb9bfxxx_ioport_counter project in the C/C++ Projects view seen below,
shows that all the source files, which have been imported into the project. By clicking on the
“+” sign on the project name in the C/C++ Projects panel on the left, the imported files are
expanded in a tree view.

€ C/C++ - bckpse Platform =101

e (o Souce Refector NMoviowe Seyrch Bropt Run Windw b
i w @63 &G - A-®B-|$-0-Q-|®™-| 5B cices

S 030w 2 @nk| 0|
A cxsion 5 0k volable. |

seom
@ G e
&) o port_ram ¥
o-port_ram hex
o-port_ram.map
5 marfie

| tocation | Type I

15 mbRExc_jopart_courker

In the Eclipse window below, the main.c file has been selected by clicking on it and it thus be
displayed in the source file editor view in the center. In the project explorer window the
main.c module is expanded to reveal its variables and functions. By clicking e. g. on the
variable count, the source window jumps to the definition of that variable.

& C/C++ - mb9bfxxx_ioport_counter/src/main.c - Eclipse Platform =101 x|
File Edt Source Refactor Navigate Search Project Run Window Help
| i [ | @& -8~ (-G~ | R-®-|-0-%-|® - = B | Ecic++
| - - - - [ Resource
L Project Explorer £3 = OJ[[8 mainc 2 = O][E=oui 2\ ©mek| <O
BE® Y /+ warranties, whether express or implied, in particular, but nak BRY o %Y
5 &5 mbobFxxx_ioport_counter /% limited to, warranties of merchantshility and fitness for a 21 mbobis0en.h
B-G inc /* particular purpose for which the deliverable is not designat %0 system_mbobfSOx.h
E-E pr (24 o typeh
B-G src /+ To the maximun extent permitted by applicable law, FSEU's 1i @ LEDPATTERN : const unsiai
- [€] core_cm3.c /* is restricted to intentional misconduct and gross negligence @ count : unsigned char
E-[g] main.c /* FSEU is not lisble for consequential demages. @ count_direction : signed ch
= mbobfS06n.h rr ©  wait(int) : void
= system_mbobfS0x.h /7 (V1.5) ©  main(void) : int32_t
1 type.h R AR AR AR AR AR AR AT TR AR AR R AR
®
@ count “Srection #include "mbIbESO6n.h"
& LEDPATTERN #include "system mbShES0x.h"
© main(void) #include "type.h”
© wait(int)
(8] startup_mbsbfsox_Vv11.s // LED number pattern array (0 - 9)
(- [8] startup_mbobfS0x_i21.s const unsigned short LEDPATTERN[10] =
B[] system_mbobFSOx.c (0xCO00, OxFS00, OxA400, OxBOOO, 0x9900, 0x9200, 0x8200, OXFS
- core_cm3st
[B) core_em3.0 @ unsigned char =0 // counter for LED displays
5] mainlst signed char count_direction = 1; // count direction
main.o
=] startup_mbSbfSox_v21.Ist i wait loop
(st startup_mbobfs0x_vz1.0 void wait (int a) >
5] system_mbobfs0x.Ist < Ll_l «| | |
B D::;r;j::abfsm,o 21 Problems 53 " V2 Tasks | ] console | T Properties | T
[ io-port_ram.hex Oitems
B io-port_rammap Description = [Resowce [ path [ Location | Type |
[ & makefile
| 0% ® jmb3bhxxx_oport_counterfsrc/main.c - [count] |
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8.3 Cleaning the selected project

For compiling a project, first disable the automatically build. Select the project and from the

category Project on the IDE menu uncheck Build Automatically.

sre

& C/C++ - mbSbho_joport_count Eclipse Platiorm = =10l x|
Ble Edt Jorce Refoctr Novigte Search |project Run Window Help

RN o %~
U mekéSrénh
U systen_ndAISOxh
o typeh
@ LLOPATTLRN : conet unsigl
@  court : unsigned char [
- L] u-.t_.&-r-..:«,—m.:
#i-4d) mang ©  wat{kk) : void
® (8 stertup_mbsbbou V115 @ man(vod) : PREL
- [§) 2ertup_mbobiss V21,5 o
@[] systeen_nbAtiS0x.c
) core_cm3et #inclnde "mboheS06n. h"
bib core_cano #include “system mbObISOX.h"
| man #include “type.h"
114 man.y
U startup_mbO0IS0x_Y¥21.kt / LED muwber pactern array (0 €N
i startup_mbobbsnx v21.0 const unsigned short LEDPATTERN[10] =
| systesm_mbobfSe kst {0xC000, OxFe00, OxA400, OxPOOO, 0x9900, Ox9200, OxUVZ0O, OxFu
1) system_ntAt{SOx.0
wport _yomn b B unsignea char counc = 0: / counter JED displaya
b se-port_rom.ef signed char count direction = 1; // count di
1o-port_rom hey.
L ioport_someep 7 wair loop
& mekelin void wait (int a) R
4l ] ;[_I 1 [— | i)
£ protiens 13 &) Tasks | O Console | T Propetes | =om)
0 errors, 1 warnesg, 0 others
_besorgton - | Resource [ puth [tocoen [y~ |
@ & Woenings (1 kom)
I 5 mbfibbocs Jopret_coumter |

Now clean the project. In the same way select the project mb9bfxxx_ioport_counter from the
project explorer window the category Project, and on the IDE menu choose Clean... .

in.c - Eclipse Platform i [ 3]

€ C/C++ - mb9bfixx_ioport_counte:

Fle Edt Source Refactor Navigate Search | project Run Window Help
o SR s o 4 Openrope 5 :
- | G | &~ &5 - [ 2 KRB | H-0-QU-|®FP-| 70 0| @ e+
= Close Project
[T B - 5 s e [ Resource
- - Lo Build Al CtriB = =
(L ProjectExplarer 83 g Bud ; » OBz oui 2\ ©mak| =0
& Buid Project =lE BZRY o %7
Build Working Set »lon = -1; // count direction upws 31 mosbroeh
o system_mb9bfSOxh
Buid Automatically 8 teeh
Make Target 5 [PIO->PDIRS & 0x0002)) // SW3-INT1 pressed @ LEDPATTERN : const unsigl
: _ ® count : unsigned char
& core_cm3.c Propectes oB 5 3 /4 count giretion downu ® count_dection : signed ch
main.c o wait(int) : void
startup_mbSbfS0x_Y11.5 E 4 main(void) : int32_t
startup_mbSbSox_V21.s . _
System_mbobiSOx.c ?f ({1 == count_direction ) && < 99)) // still coun
- count++; // count upwards, if <
3
if ((-1 == count_direction ) && (count '= 0)) // still coun
¢
count--; // count downwards, if
ystem_mbSbFS0x.0 i
| io-port_rom.bin
io-port_rom.f 5
fo-port_rom.hex }
[ io-port_rom.map
[ & makefile ~
4 | > < i
2. problems 3" Tasks | EJ Console | [ Properties| e
(0 errors, 1 warning, 0 others
Description_~ [ Resource [ Path [ Location [ Type. [
1 & Warnings (1 ftem)
& retum type of ‘main is not fint" main.c Jmbobfoc_jopor... e 52 CiC#+Prob...
|2 - mbSbfxxx _ioport_counter |
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On the clean window deselect the option Clean all projects and select our project. Deselect

also the option Start a build immediately.

g

Clean will discard all build problems and builk states. The next time a build
occurs the projects will be rebuik from scratch.

" Clean all projects 1 G\ Gean projects selected below
[ =5 mbsbfxx_joport_counter =

I~ Start & build immediately
% Buid the entire workspace
€ Buld only the selected projects 2

[

Finish the configuration by clicking on the OK button and the clean process will start.

£ C/C++ - mb9bfxxx_ioport_counter/stc/main.c - Eclipse Platform i -(of x|
File Edit Source Refactor Navigate Search Project Run Window Help
[ wi | & | @~ e[ - &~ |R-S-3-0-Q-|®+ -] Fan 0 |Bg cic+
vJ.“ T K v = [ Resource
[ Project Explorer 82 = El] [€] main.c 82 = 0[5 outh 2 Maq =0
- 11 U T= \FHU_UTAUS FUARD & UAUUUL]} 77 ~We-ilis pLessed
8%~ ¢ = BRN o %7
1G] Bnﬁ%fxxx_iopurt_cwrter count_direction = -1; // count direction upwa w8 mbobfS06n.h
[n}) Includes } =l system_mbSbFS0x.h
B inc ¥ -® typeh
& pri if (0 == (FM3_GPIO->PDIRS & 0x0002)) // SU3-INT1 pressed @ LEDPATTERN : const unsigi
B src { @ count : unsigned char
1 H [€) core_cm3.c count direction = 1; // count diretion downw i @  count_direction : signed ch
| €] main.c € Cleaning selected projects I i xi 0 wait(int) : void
i i [S) startup_mbgbFsox_vi1.s ®  main(void) : int32_t
1 : [S) startup_mbobfsox_v21.s L i ) Cleaning selected projects
[ system_mbobfsox.c 11 coun
| & makefile I
Invoking Command: make clean y AL
1l coun
Runin§ackground| Cancel I Details »> I as, if
| — P
SR &2 B85-80
(C-Build [mb9bfxxx_ioport_counter] R
23 -
***% Clean-only build of configuration Default for project mbShfxxx_ioport_counter ***%
make clean
J o ]Cleaning selected projects: (0%) WM @
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To show the results of the clean process, look at the “Console” panel located below.

& C/C++ - mb9bfxrx_ioport_counter/s ¢ - Eclipse Platform T =10 x|
File Edit Source Refactor MNavigate Search Project Run Window Help
[ wiio | & | g a5 -6 - &S |3-0-Q- |® -] 4aln 0 | Fg cicr+
MRS B o [ Resource
[T Project Explorer 82 = ﬁ} €] main.c 52 = 0O|[ 5= outh 22 @Malq =0d
5%~ S BRE o %~
= &énl?ghfxxx_ioport_cuunter count_direction = -1; // count direction upwa = mbobfsoén.h
[ Includes ¥ Bl system_mb9bfS0x.h
= inc S type.h
= pr if (0 == (FM3_GPIO->PDIRS & 0x0002)) // SW3-INT1 pressed ® © LEDPATTERN : const unsigl
B src { : @ count : unsigned char
€ core_cma.c count_direction = 1; // count diretion downu ®  count_direction : signed ch
E:] main.c ¥ ~ @ wait(int) : void
: [S) startup_mb9bfs0x_¥11.s ¥ Lo @ main(void) : int32_t

)

startup_mb9bfS0x_¥21.s

- E[2) system_mbobfsox.c if ((1 == count_direction ) cc ([ORAY < 99)) // still coun
|.® makefile {
count++; // count upwards, if <
}
if {{-1 == count_direction ) && (gount '= 0)) // still coun
{
count--; // count downwards, if

5N | _'rJ < e
EPvuperties] @G’gl:ﬁm Sl T =

C-Build [mb9bFxxx_ioport_counter]
*##*% Clean-only build of configuration Default for project rmbShfxxx_loport_counter *#*# &

make clean

rm -f ./src/wain.o ./src/core_cmw3.o ./src/system wbSbfS0x.o

./sro/startup_rbShES0x_V2l.o

rm -f io-port_ram.elf

rm -f io-port_ram.map

rm -f io-port_ram.hex

rm -f io-port_ram.bin =
rm -f io-port_rom.elf

rm -f io-port_rom.wap

rm -f io-port_rom.hex

rm —f_in-nort rom.hin =

H
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8.4 Building the selected project

Important note: If you use the makefile of the software package of this application
note, check all paths (e.g. to OpenOCD) and modify them to your individual
installation paths!

The project mb9bfxxx_ioport_counter can be compiled with the preinstalled Yagarto tool
chain. To start this procedure, select the project mb9bfxxx_ioport_counter on the “Project
Explorer” view. With a click on the right mouse button on the selected project start the build
process with Build project.

& C/C++ - mb9bfxxx_ioport_counter/src/main.c - Eclipse Platform i =10 1]
File Edit Source Refactor MNavigate Search Project Run Window Help
(it |G | -85 [f-@ - |8 -®-|%-0-Q%-|®5-| ¢ = Eoc
J I > ¥ | Resource
(P Praject Explorer 23 = O [¢) main.c 52 = 0| 3= outh 2 © Mak} =0
- - - 11 U —= (FfU_UfLU-sFULRD & DAUDUL))  {f oWa-inio presocu 55
l : =l BR o %~
IER=3bobrx k¢ | rount. direction = -1; // count direction upwa = mbobfs06n.h
Y Includes ew » = system_mbobfS0x.h
= inc Go Into -l type.h
& prj Open in New Wind FM3_GPIO->PDIRS & 0x0002)) // SU3-INT1 pressed § @ © LEDPATTERN : const unsig;
E-E src peniniiew wincon ®  count : unsigned char
[_'jl core_cm3.c | = Copy Ctri+C rection = 1; // count diretion downu ®  count_direction : signed ch
(€] main.c N . ©  wait(int) : void
H Baste ChrlY,
- [S] startup_mbobF50x e o ©® main{void) : int32_t
) [S) startup_mb9bfs0x ¥ Delete e
[€] system_mbobfsox  !E¥EL. unt_direction ) s (Snag < 99)) // still coun
| ® makefile Rename... F2
g Import... // count upwards, if <
123 Export...
Moun:_direction ) && (count != 0)) // still coun
Clean Project
| Refresh ES // count downwards, if
Close Project _':‘
% » 4 »
Close Unrelated Projects I I ' ‘J
Fonsole £2 [l Properties o | ele|fB-09-70
Build Configurations > R s V‘ 8 &8 “] = £
Make Targets % _tirjl. A
Index » hap
nex
Convert To... :
pin
Run As Yl 1£
Debug As > 'ap
Profile As > ex
Team *bin
Compare With » lpak ./src/core_cm3.c.bak ./src/system wb9b£50x.c.bak
Restore from Local History. .. Bt ./src/core_cm3.lst ./src/system mbSh£50x.lst
rh9bEfS0x _V21.s.bhak
Properties Alt+Enter P L 5208
nb9bES0x_VZ1i.lst |
| =
J 0 = mb9bfxxx_ioport_counter J

A\
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The result will be than show on the IDE “Console” like below.

Eile Edit Source Refactor Mavigate Search Project Run Window Help

[ - e | € -85~ [ - @ - RS- |3 0-Q- | ™| 4d 1 | @ c/cr+

J 13 . 3 o | Resource
[ Project Explorer 53 = O|[ 4 main.c 22 = 0|8 outii &2 @MakT =il
1L {0 —= \fHu_UF iU FULRG & UAULUL) | (7 SWa-iliU pLeoscu
85" ( B =8 BV o %~
=1 =5 mb9bfxxx_ioport_counter count_direction = -1; // count direction upwa w B mb9bfS06n.h
#-l Includes 3 o=l system_mb9bfS0x.h
E-E inc w5l typeh
- prj if (0 == (FM3_GPIO->PDIRS & 0x0002)) // SU3-INT1 pressed @ LEDPATTERN : const unsigl
B2 src { -~ @ count : unsigned char
#-[¢] core_cm3.c count_direction = 1; // count diretion downu b @  count_direction : signed ch
&3] I_C] main.c } o @ wait(int) : void
- [S] startup_mb9bfS0x_v11.s } “es®  main(void) : int32_t
-8 startup_mb9bfS0x_¥21.s
- [ system_mbabfS0x.c if {(1 == count_direction ) && | 4 < 99)) // still coun

=] core_cm3.lst {

count++; // count upwards, if <
:
loth main.o
startup_mb9bf50x_¥21.lst if ({-1 == count_direction ) && (gount != 0)) // still coun
% - startup_mb9bfS0x_¥21.0 {
=] system_mb9bFS0x.Ist count--; // count downwards, if
system_mb9bf50x.0 } v
-port_rom.bin 4| | » < | |

io-port_rom.elf

io-port_rom.hex B—‘ Problems @TBSkS 5 consoln &2 EProperties} &4 & ,g CHElEk| 2B -r5-—0
|5 io-port_rom.map C-Build [mb9bfxxx_ioport_counter]
| & makefile arm-none-eabi-goe -¢ -mepuscortex-n3 -00 -gdvarf-2 -mthumb -mtune=cortex-m3d -
-fomit-frame-pointer -Wall -Wstrict-prototypes -fverbose-asm -Wa,-ahlms=src/core_cn3.lst
-D_ BUILD_WITH EXAMPLE =1  -MD -MP -MNF .dep/core cw3.o.d -I . -I./inc src/core_cnd.c -o

sro/core_cn3.o
arm-none-eabi-goe -c -mopu=scortex-n3 -00 -gdwarf-2 -mthumb -mtune=cortex-m3
-fonmit-frame-pointer -Wall -Wstrict-prototypes -fverbose-asm

-Wa, -ahlws=src/system wbShfS0x.1st -D_ BUILD_WITH EXAMPLE =1 -MD -MP -NF

.dep/system nbShfS50x.0.d -I . -I./inc src/system mbShE50x.c -o sro/system wbShES0x.o
arm-none-eshi-as -g -gdwarf-2 -awhls=src/startup_rbShf50x_V21.lst —--defsym Debug_ RAN=0
src/startup_mbShfS50x_V21.s -o src/startup_mbShfS0x_V2l.o .
arm-none-eabi-gee ./src/main.o ./sre/core_cw3.o ./src/system whSh£50x.0

. /src/startup_mbgbfstlx_vz 1.0 -mcpu=cortex-m3 -nostartfiles -static -mcpu=cortex-m3
—mthamh_—mtharh—int eranrk =il ——start—ro-onn =

[ |

On the “Project Explorer” view, it can be seen that the project output files (*.bin, *.elf ...) are
generated.
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8.5 Create make target

The make targets are pre-defined in the example project mb9bfxxx_ioport_counter. This
paragraph shows the creation process, if a new project is set-up or the targets were deleted
accidentally.

The make file for the project mb9bfxxx_ioport_counter manages the project build process.
This file generates output files for debugging in RAM and ROM. The make file generates
also the final output file for programming the Flash with an external tool like the Spansion
Flash Programmer.

It is needed to create a make target to separate the build processes for RAM and ROM
(Flash). Also add the clean process to “Make Target”.

To create a make target, select the project mb9bfxxx_ioport_counter on the “Project
Explorer” view. Click with the right mouse button on the selected project and select Make

Targets.
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£ C/C++ - mb9bloo_toport_counter/src/man - Ecipse Platform =101 x]
Bl ER Sorce Refaor Navigste Seych Project Bun Window Heb
| o | o | @03 d-G - JR-®= [ B-0- Q- |® 4] |Gl cicss
| . .t - - | Resource
- X S (B2 cutien £ (%) Make Target 20
. | :. i b _SF et s h by % SAuwwAr) ala R \l o ‘ o~
= "5_&' s pdirection = -1z / count d U mAsinh
*oa) Indhudes U gystem pbARISON
® s Go ko W typen
&G pr) Open n New Window = (FE)_GP10->PDIRS ¢ 0x0002)) © © LEDPATTERN : corst ursired short{]
2 2 sc @ count @ ursigned char
@ 18 core_omdc LSOy QrieC direction = 1: -ount o @ count_drection : signed char
# 1d menc Paste 4V o °  watirt) | voud
% (S st b5 3 Delete Oelote & mandvosd) : et
# i8S statwo_mbd
14 symem A g b count_direction ) << (HEHEY < 991
core o3 —— —— o ————————
Wb core_endo guy Jeport.., b: ount u
| maniz R Bpgt..
R MaNO —
O statp e RuiProjct = count_direction | €& (gount '= 0)) J
b startup s Clean Project
system_mbA ©  Refresh F5 count o
5 system b Cloge Project _I'-J
lo-port_rom. b Ciote pwelaped Proiect | »
mm:::, Build Conligr stions. » | © Corscle 3 Progerties | 0 v@i I - e =)
QMMW e > Buld.. yrey mm_“w"ux’wnr-vvrvrmn;mxm—:l
nalatte Rebuld Last Target P9 =src/startup_mbSHEsSOx_V21.lst  --defsym Debug RAN=0
Convert To.. — tup _mbSbfS0x _Vil.o
Bun A » ko ./src/main.o ./src/core_cmd.o ./oro/system_mbShL30x.0
Debeg As » POb2LS0x Vil.0 ~mcpu~cortex-m) -nostartfiles -static -mocpu~cortex-md
Brofie As » [Fintervork -¥i, --atact-group
Tosm » prasto-toolchain/ Lib/gec/ arm-none-eabi/ 4.5, 1/ thasb/vin'
¢ weh » arco-toolchain/ars-none-eabi/ 1th/chusb/vin' «1lc «1g ~latdces ~laupces
. & tocl ~endegeoup ~T./pr)/Fujicsu corcex-N3_rom ViO.ld -Vl,-Mapeio-port_rom.map, -
— — ——|>ismatch =0 i1o-pore rom.elf
Propertes AR Erter jcopy ~O ihex 1o0-port_rom.elf i1o-port_rom. hex
"an-—mr.e—e jcopy -1 elf3z-little -O binary i0-port_rom.elf 1o-port_rom.binm ]
-
o 5 bbb oport_courker |

£- Create Make Target : _— x|

Target name: | Make (RAM)

—Make Target

[ Same as the target name

~Build Command ——
IV Use builder settings

Build command: | rmake

~ Build Settings

V¥ Stop on first build error
IV Run all project builders

[ 1

Cancel

Enter “Make (RAM)” for the target name, uncheck Same as the target name and write
“RAM” in the text box “Make target”. Click on OK to create a “Make (RAM)” build target.

On the same way, create a make target for “Make (ROM)”, “Program-Flash” and “Clean”.
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& Create Make Target

Al = create Make Target x|

Target name: I Iake (ROM)

Target name: | Program-Flash

—Malke Target
[ 1.5ame as the karget narme

Make Target
[T~ Same as the target narme

Make target: | RoM|

Make karget: | program

' ~Make Target
I Eame as the karget name

il & Create Make Target [

Targek name: I Clean

x|

Make target: | clean]|

r~ Build Cammand
¥ Use builder settings

= Build Cammand
v Use builder settings

Build cammand: | rake

Build command: | make

r~Build Command
¥ Use builder settings

Build cormmand: | make

r—Build Settings

[¥ Stop on first build error
V¥ Run all project builders

~Build Settings
¥ Stap on first build error
¥ Run all project builders

r— Build Settings
[¥ Stop on first build error
v Run all project builders

Cancel

1

| =]

Cancel |

o]

Cancel |

On the next figure the “Make Target” view can be seen. To start the build process for “Make
(RAM)”, “Make (ROM)” or “Clean”, simply double click on the respective target.

Fam

& C/C++ - mb9bfxxx_ioport_counter/makefile - Eclip:

Faranann

se Platform

e

=loix|
File Edit Source Refactor Navigate Search Project Run Window Help
[ wi |G [ -6~ [R-®-|3-0-Q-|®5-]c [ %5 Debug | B cjc++
[ 2 e e S S
[T Project Explorer 52 = O ([ & makefile £2 18] startup_mbobFS0x_¥21 ‘]El system_mb9bFS0x.c ]»3 = B[ 5= outlin ke T 83 =g
2~ - = )& | fy >
& FM3 & M3 |
=125 mb9bfxxx_ioport_counter 165# makefile rules 1125 mb9bfxxx_ioport_counter
[n) Includes 166 # = .dep
167 & inc
1658 all: ROM H & prj
& src 169 & src
[ makefie 170 ROM: ASFLAGS += --defsym Debug RAM=0 ‘ @,%
171ROM: clean § (OBJS) §(PROJECT) rom.elf §(PROJECT)_ rom.hex @ MakESRam)
: § (PROJECT) rom.bin i (@ Make (ROM)
: § (PROJECT) _rom.mhx (@ Program-Flash
: ASFLAGS += --defsym Debug RAN=1
: clean §(OBJS) §(PROJECT)_ram.elf §(PROJECT)_ ram.hex
: §(PROJECT) ram.bin
: § (PROJECT) _ram.mhx
HEE 14
@ echo "--compiling--"
§(CC) -c §(CPFLAGS) -I . §(INCDIR) $< -o $@
%S
@ echo "--assembling--"
§(4S) §(ASFLAGS) $< -o §@
Yram.elf: §(OBJS)
@ echo "--linking--"
$(CC) $(OBJS) §(LK) $(LDFLAGS_RAM) §(LIBS) -o $@ -
o i
[:_.Problems[\?_-?x Tasks ( £ Properties | ) History (E Console 52 #;*Debug] 344 F:{I CHEH G| B -r5-=08
C-Build [mb9bFxxx_ioport_counter]
Im =L IU=-pPULC_LOMLELL 5
rm -f io-port_rom.map
rm -f io-port_rom.hex
rm -f io-port_rom.bin
rm -f io-port_rom.mhx
rm -f ./src/wain.c.bak ./src/core_cn3.c.bak ./src/system whSbES0x.c.bak
rm -f ./src/wain.lst ./src/core_cm3.lst ./sro/systen rbSb£S0x.1lst
rm -f ./src/startup nbShEf50x_V21.s.bak
rm -f ./src/startup mbShEf50x_V21.lst ]
< | | B

J o

On the IDE “Console” view, the output shows that the clean process was successfully done.
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9 Example Eclipse Project Template
The project template used in this application note has the following structure:

E : =8

= inc
@ [N core_cm3.h include
® [0 core_cmFunc.h | folder

'J

f
(v

bl core_cminstr.h
[ mbobfS06n.h
i system_mb9bf50x.h

#-n type.h dinker script
ﬂlﬂlﬁ!ﬁﬂ'p*”ffﬂ#ﬂ}bMer
|#] Fujitsu_cortex-M3_ram_v21.ld
|#] Fujitsu_cortex-M3_rom_v10.d

+

f
L

*

[ & makefile 33

L€} main.c ]

DLIBS =

#

# End of default section
EEEEREEEEEEEEEE R EEEEE R R S

AR BRI HAR BB R A HAR BB RS HHRS

# Svart of user
#

Section

# Define project nawe here
PROJECT = jio=-port

# Define linker
LDSCRIPT_RAM =

script file here

./prj/Fujitsu corvex-M3 ram V21.1ld

CEE ‘
B-18 e cmdic LDSCRIPT ROM = ./prj/Fujitsu cortex-M3_rom V10.1ld
@ (& main.c # List all user C define here, like -D DEBUG=1
# (S startup_mbobfSox_v21.s -
#Lc, system_mbobfSOx.c
- T # Define ASM defines here

& makefile

LO—] UADEFS =

# List C source files here

SRC = ./src/main.c \
./src/core_cm3.c \
./src/systen mbShIS0x.c

# List ASM source files here

ASRC = ./src/startup mbShfSOx_V21.s

# List all user directories here
UINCDIR = ./inc

The inc folder consists of the FM3 I/O header file used with all projects. Also the CMSIS
header files and system start-up header are included here. The prj folder contains the linker
script files and in src are located the source files.

The makefile is also included to the template.

The Includes directory contains the Yagarto libraries (e.g. stdint.h) needed during the build
process. To add other sources file use the folder src.

New header files can be added to the folder inc or to the Includes directory.

Important note: Check all paths (e.g. to OpenOCD) in the makefile(s) and modify them

to your individual installation paths!
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9.1 Add other Files to the Template Folder

Open the selected project folder, where new files should be added. Click with the right
mouse key on the selected folder and use Import.

& C/C++ - mb9bfxxx_ioport_counter/makefile - Eclipse Platform

File Edit Source Refactor Mavigate Search Project Run  Window Help

| Wi | |G- -G~ |R- 8- |$5-0-%-|®
Lbj Project Explorer 83 = B[ & makefile 52 _[¢] main.c ]
FesE DLIBES =
-5 FM3
1125 mb9bfxxx_iopart_counter # )
=) Includes # End of default section
B C:fvagartojyagarto-toolchainfarm| HESBHBHBEEHHHBEEEHHRBEEHHHBBEEHHHEL
El L@ C:,fyagartoIyagarto-toolchainﬂib!tj
(B C:jvagartofyagarto-tookchain/ibjg HESHHBRBEHHHBRBRSHBRBEEHHHBBESHHHEE
B & ‘ # Start of user section
] New ’
- [n] Go Into - .
- [R ine project name here
E][E Open in New Window CT = io-port
=
El% (=] Copy Curk+C ine linker script file here
Bgpri Gt IPT_RAM = ./prj/Fujitsu corter
m ¥ Delete Delete IPT ROM = ./prj/Fujitsu corter
B Move... t all user C define here, like
B src Rename... F2 =
- [
il Mhne ASH defines here
B 223 Export... 3 =
B 2 | Refresh FS t C source files here
. Index y |= -/sre/main.e
Make Targets b ./sro/core_cn3.c )
J/srefsystem nbShfS0x.c
Resource Configurations > / el e
Team » pt ASM source files here
Compare With » |= ./sre/startup mbSbfS50x_Val.
Restore from Local History. ..
Properties Alt+Enter t all user directories here
Il UINCDIR = ./inc
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Select File System and click on the Next button.

In‘lpur’l
Select

Import resources from the local file system into an existing project.

type filker text

= General
Archive File
g Projects into Workspace

N

| ‘ Eirish |

Click on the Browse button to locate the new files.
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After selecting the folder, check the files which should be imported inthe list.

Empo _ioix
File system ==
Import resources from the local file system, I f ;
-
From directory: |C:'qworkspase'gFMS\cmsislcore Ll Browse.., I
[ core O lgicore_cm3.c

[£] core_cm3.h
O =l core_cm3.lst
O & core_cm3.0
€] core_cmFunc.h
[ core_cminstr.h

Filter Types... I Select all Deselect All
Into folder: Imb9hFxxx_ioport_counterfinc Browse... |
Options

u QOverwrite existing resources without warning
" Create complete folder structure

' Create selected folders only

Advanced >> I

@ < Back | [ext > || Ein'Eh I Cancel

With a click to Finish, the selected header files are added to the folder inc.

January 31, 2014, MB9BFD18T-AN706-00061-1v1-E 55



N

SPANSION®
h | APPLICATION NOTE

9.2 Add other Libraries to the “Includes” Directory

Some library headers (e.g. “stdint.h”) must be included explicitly from the Yagarto installation
directory. To set the Includes directory in your template or to add new libraries in this
directory, select the project and click with the right mouse key to Proprieties. Here changes

to the configuration options for the selected project can be done.

& C/C++ - mb9bfxxx_ioport_counter/src/main.c - Eclipse Platform

File Edit Source Refactor MNavigate Search Project Run  Window Help

19> & @G- G- [ R-8[$-0 Q-
£ g ~
[L_j Project Explorer 23\_. =0 | @ makefile |E| main.c &3 N
> R Y
BiS Fm3 — FN3_GPIO->PFR1 = 0x0000; //
i port. counter FM3_GPIO->PFR3 = 0x0000; //

Bl Includes New »

- L,
(% C:jyagartojyagarts  GoInto =REIO0E:
B8 Cijyagartofyagart: ; > a3
@ Cilvaaatolysgat Open in New Window = 0x0000; //
EJ L:_:,L inc =| Copy Ctrl+C
(1] core_cm3.h Pacte G4y
[h] core_cmFunc.h ® [_) et Delet _
& [@ corscalretrih Delete elete OR1 : LEDPATTE
[h] e MGYE, OR3 = LEDPATTE
[A] system_mbobfsox,  Rename... i -
: _' El’ type.h g Import. ..
E-& pri 2 Fxpott FM3 GPIO->PDIR
i [ﬂ Fujitsu_cortex-M3_ L Expart.. =2
| ®| Fujitsu_cortex-M3 i i
(%] Fujtsu_ - Buid Project FM3 GPIO->PDIR
B2 sre Clean Praject -
[+ g core_cm3.c &
- LC 4 2 | Refresh FS ion = -1;
T < | Rell rection = -1;
= Close Project
5] startup_mbobfS0x. Close Unrelated Projects
#- €] system_mb9bFs0x. il 2
: : , = FM3 GPIO->PDIR
L@ makefile Build Configurations 4 -
:"IadkeTargets , rection = 1;
ndex
Convert To...
Run &s 4
Debug As » junt_direction
Profile As »
Team 4
Compare With 4

Restore from Local History... L unt direction

Alt+Enter

Properties k
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Select C/C++ General
Double click on Paths and Symbols
Click on Add
Enable the box Add to all languages
Select File system to locate the include directory
Select the include directory
Click on OK in the “browser” child window
Click on OK in the “Add directory path” child window
f Properties for udlll.l'-'- soport _count ey m
Paths and Symbols v .-
icumm [oetak [ Actve | =] Menage Canfigrations. .
—Smlomlv-wmlewmlemmlsmmlau«ml 3
Assents; ‘?f_‘g:—m* ichoin BB gcc\ arm-none-eabi\4.5.21 | sl
GC (2 €\yagarta\ yagarto-toolchain\Bb' gcc\ arm-none-eabi| 4.5.2 inchude B‘_l
xﬁ" (5 €\ yagarta) ysgarto-tooichain' arm-none -eabi inchade | Delete '
21 o—
Sedect 8 fokder from e systam: RS
Mo LB I
= ?Smm - moml
L bn
2 rchsde
™ Add o sl corfio = 29L
e uEeT B -
™ Is 3 workspace path. @ =] em«h
8 &m' . o
T K} SR ¥
¥ Show bakon vaks Pk | e
< oot settrgs...| G Epertsatens... | Mabmdewrode | [CRCS] ool lé
7 =l
Co ] o |
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The new libraries folder is newly added to the Includes directory.

'C++ - mb9bfxxx_ioport_counter/makefile - Eclipse Platform

File Edit Source Refactor Mavigate Search Project Run Window Help

g5l Gl @ e 8- |88 $-0-Q- &5 |s il |/ -me- -
= ¢ B \
R Y S0 (L@ makefile &2 |.c] main.c 1
= FM3 DLIBS =
B mb9bfxxx_ioport_counter
By #
:Jyagartofyagarto-toolchain/arm-none-eabifinclude # End of default section
@ C:fvagartofyagarto-toolchainflib/gcc/arm-none-eabif4.5.2finclude
@ C:Jyagartofyagarto-toolchainflibjgcc/arm-none-eabif4.5.2finclude-fixed
E-E inc
@ core_cm3.h # Start of user section
[h| core_cmFunc.h #
[ core_cminstr.h
[h] mbobfs06n.h # Define project name here
[B] system_mb9bfS0x.h PROJECT = io-port
1] type.h
B prj # Define linker script file here
i [i] Fujitsu_cortex-M3_ram_¥21.d LDSCRIPT_RAM = ./prj/Fujitsu cortex-M3_ram V21.1ld
[.i] Fujitsu_cortex-M3_rom_¥10.Id LDSCRIPT_ROM = ./prj/Fujitsu cortex-M3_rom V10.1ld
E-E src # List all user C define here, like -D_DEBUG=1
@ core_cm3.c UDEFS =
'@ main.c
-[S) startup_mb9bfS0x_y21.s # Define ASM defines here
€] system_mbobfS0x.c UADEFS =
| & makefile

# List C source files here

SRC = ./src/main.c b
./sre/core_cm3.c b
./sro/system rbSbEsS0x.c

# List ASM source files here

ASRC = ./src/startup _nbShf50x_V21l.s

# List all user directories here
UINCDIR = ./inc
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9.3 Make File

The make file is composed of many instructions to the GNU make tool. These instructions
are used to set the information needed by the make builder and to initiate the project build
process. It can be found in the application note’s software package archive.
The make file instructions are described below in detail. The make file is divided here into
many parts to get a better overview about the meaning of these instructions.

In the first part of the make file the GNU tools needed to compile (arm-none-eabi-gcc.exe),
assemble (arm-none-eabi-as.exe) and link (arm-none-eabi-ld.exe) the project are set. The
files created by compiling and assembling are so-called object files (*.0). In addition to the
GNU compiler and assembler, it is needed to set the GNU tool (arm-none-eabi-objcopy.exe)
to create out of the output file (*.elf), generated by the linker, another formats, e.g. hex file

(*.hex) or binary file (*.bin).

A\

TRGT = arm-none-eabi-
cC = $(TRGT) gcc

AS = $ (TRGT) as

LD = $(TRGT) 1ld -v
CP = $(TRGT)obicopv

It is here considered that all needed GNU tools are installed and added to Windows path by
the Yagarto installation procedure described in the chapter2. These tools can be found on
the folder bin of the Yagarto GNU ARM tool chain installation directory.

Next statements on the make file are the options needed for the GNU Objcopy tool to
create other format from the GNU linker generated output file (*.elf).
The first line is to create the Intel-format hex file (*.hex). The second one is to generate the

binary file (*.bin) and the last one for the Motorola S-record hex format (*.mhx).

HEX = $(CP) -0 ihex
BIN = $(CP) -I elf32-little -0 binary
SREC = $(CP) -0 srec
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The next lines define the over-all project name. This name will then be used to the for the
output file generated by the GNU linker and copied to other format by the GNU Objcopy tool.

# Define project name here
PROJECT = io-port

The example Eclipse project template consists of the following project folder:
e inc:includes all the header files
e prj:includes all the linker script files
e src: includes all source files (*.c and *.s)

=) (PETREANr o)

v O O -
=1y DLIBS
#
Includes # End of default section

LSRR EEEE RS R R R VR R EEE R R R

@ N core_em3.h .
© éca:‘m,w_h 'r"f("“"e BERHBBHRHEBRABBRRIBRERBRAHNBBRNARBARABBHRBBARARE
. B core_cminstr.h il # Start of user section
@ (R mbobisosn.h #
@ [ system_mbobfS0x.h
& (B type.h # Detlne-project namwe here
T folder PROJECT io-port

i]l Fuitsu_cortex-M3_ram V218 HH s

# | Fuptsu_cortex-M3_rom_V¥10.\d
LDSCRIPT_RAM = ./prj/Fujitsu cortex-N3 ram V21.ld

CE & 7>
-.—m LDSCRIPT ROM = ./prj/Fujitsu cortex-N3 rom V10.ld

® g core_cm3.c
@[ # List all user C define here, like -D DEBUG=1
®- i man.c ODEPS -
Gt startup_mbobFSOx_V21.s
@ L] system_mbobFSOx.c
t & mokefi 7 # Define ASM defines here

| \\ UADEFS =

\# List C source files here

SRC = ,/src/mwain.c \
./src/core_cm3.c \
./src/system mb9bLSOx.c

# List ASN source files here
ASRC = ./src/starcup_mb9bhrSOx_V21.s

# List all user directories here
|umcnm = ./inc I Header files
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# Define linker script file here
LDSCRIPT RAM = . /prj/MBO9BFD1 8 ram.ld
LDSCRIPT ROM = ./prj/MB9BFD18 rom.ld

# List C source files here
SRC = ./src/main.c ¥
./src/core cm3.c ¥
./src/system mb9bfdlx.c

# List ASM source files here
ASRC = ./src/ startup mb9bfdlx.s

# List all user directories here
UINCDIR = ./inc
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The next part isn’t used. If the user has the intention to add some defines or library modules,

this makefile part can be used.

G
# Start of default and user defines

#

# List all default C defines here, like -D DEBUG=1
DDEFS =

# List all default ASM defines here, like -D DEBUG=1
DADEFS =

# List all default directories to look for include files here
DINCDIR =

# List the default directory to look for the libraries here
DLIBDIR =

# List all default libraries here
DLIBS =

# List all user C define here, like -D DEBUG=1
UDEFS =

# Define all user ASM defines here
UADEFS =

# List the user directory to look for the libraries here
ULIBDIR =

# List all user libraries here
ULIBS =

#
# End of default and user defines

FHEFAA AR A A A A A
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The added defines and locations, where the included header files and the used library
modules are located, are provided in the next makefile part to the compiler, assembler and
linker as options used by building the project.

e INCDIR: Compiler directories options, e.g. the C-headers are in “UINCDIR=./inc”

e LIBDIR: Linker libraries directories options

e DEFS: Compiler defines options

e ADEFS: Assembler defines options

e TIBS: Linker libraries options

This part does not need to be changed. All definitions are set in the previously makefile part

(default and user defines).

INCDIR = $ (patsubst %,-I%,$(DINCDIR) $(UINCDIR))
LIBDIR = $(patsubst %,-L%,$(DLIBDIR) $ (ULIBDIR))
DEFS = $(DDEFS) $ (UDEFS)

ADEFS = $(DADEFS) $ (UADEFS)

LIBS = $(DLIBS) $ (ULIBS)

The next lines determine the object files, which will be created by compiling and assembling
the project; from all C and assembler (*.s) files located in “src” folder are object files (*.0)

generated.

OBJS = S(SRC:.c=.0) $(ASRC:.s=.0)

Next the compiler optimization level option is set.

# Define optimization level here
OPT = -00

The following instructions specify the name of the target ARM processor (cortex-m3). The
compiler and assembler uses this option to determine what instruction set to be used, when

generating the assembly code.

MCU = cortex-m3
MCFLAGS = -mcpu=$ (MCU)
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All options used by the GNU Compiler are started in the next part.

CPFLAGS
CPFLAGS
CPFLAGS
CPFLAGS
CPFLAGS
CPFLAGS
CPFLAGS
CPFLAGS
CPFLAGS
CPFLAGS
CPFLAGS
CPFLAGS
CPFLAGS
CPFLAGS
CPFLAGS
CPFLAGS
CPFLAGS
CPFLAGS

= $(MCFLAGS)

+= $ (OPT)

+= -gdwarf-2

+= -mthumb

+= -mapcs—-frame

+= -msoft-float

+= -mno-sched-prolog

+= —-fno-hosted

+= -mtune=cortex-m3

+= -mfix-cortex-m3-1drd

+= —-ffunction-sections

+= -fdata-sections

+= —-fomit-frame-pointer
+= -Wall

+= -Wstrict-prototypes

+= —-fverbose-asm

+= -Wa, —ahlms=$(<:.c=.1st)
+= $ (DEFS)

To generate dependency information between the C sources files and the header files

included in this source files, a compiler flag to generate these information is enabled. The

generating information will then be deleted by cleaning the project with make clean.

# Generate dependency information

CPFLAGS

+= -MD -MP -MF .dep/$ (QF).d

The following lines are the GNU assembler flags.

ASFLAGS
ASFLAGS
ASFLAGS
ASFLAGS
ASFLAGS
ASFLAGS

= $ (MCFLAGS)

= -g

+= -gdwarf-2

+= -mthumb

+= —amhls=$ (<:.s=.1lst)
+= S (ADEFS)

The next part determines the general linker flags.

LK
LK
LK
LK
LK
LK

= -static -mcpu=cortex-m3 -mthumb -mthumb-interwork
+= -nostartfiles

+= -W1l,--start-group

+= -1lc -1lg -1lstdc++ -lsupc++

+= -lgcc -1lm

+= -W1l, -—end-group
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Because this makefile manages the building process to generate output files (*.elf) for RAM
and ROM debugging, a linker script file for each debugging configuration must be set
individually.
1. Set the RAM linker script file Fujitsu_cortex-M3_ram_V21.ld located in prj
folder and provided with the makefile instruction LDSCRIPT RAM

2. Generate a map file (*.map)

3. Provide the library directories, if they are set in the defines part

LDFLAGS RAM = -T$ (LDSCRIPT RAM)
LDFLAGS RAM += -Wl,-Map=$ (PROJECT) ram.map,--cref,--no-warn-mismatch
LDFLAGS RAM += $ (LIBDIR)

The next instructions set ROM linker flags:
1. Set the ROM linker script file Fujitsu_cortex-M3_rom_V10.Id located in prj
folder and provided with the makefile instruction LDSCRIPT ROM
2. Generate a map file (*.map)

3. Provide the library directories, if they are set in the defines part

LDFLAGS_ROM = -TS$ (LDSCRIPT_ROM)
LDFLAGS ROM += -Wl, -Map=$ (PROJECT) rom.map,--cref,--no-warn-mismatch
LDFLAGS ROM += $ (LIBDIR)

In the next part follow the make rules to create a RAM target. By building the RAM target, all
object files (*.0) and output files (*.elf, *.bin, *.hex, *.mhx) will be created.

1. The first definition flag is dedicated to the assembler to set the variable
Debug RAM to 1. This variable is implemented in the “if case” at the
startup_mb9bfdix.s file to differentiate between the RAM and ROM
initialization routine.

. Atarget clean is made before starting building the object files (s (0BJS))
. Starting building the output file (*.elf)

. Starting building the output file (*.hex)

. Starting building the output file (*.bin)

. Starting building the output file (*.mhx)

o 01 A WDN

RAM: ASFLAGS += --defsym Debug RAM=1

RAM: clean $(OBJS) $(PROJECT) ram.elf $(PROJECT) ram.hex
RAM: $(PROJECT) ram.bin

RAM: S (PROJECT) ram.mhx
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Here the ROM target definition is described. The ROM target is defined as default make
target. By giving make all the building process for ROM target will be started.

all: ROM

To the Debug_ RAM variable is now set to 0. Other instruction lines are similar to the RAM

target, only the output files are ROM based (*_rom.elf, *_rom.hex, etc.).

ROM: ASFLAGS += --defsym Debug RAM=0
ROM: clean $(OBJS) $(PROJECT) rom.elf $(PROJECT) rom.hex

ROM: $(PROJECT) rom.bin

By starting the building process the object files (*.0) will be generated from all source files
(*.c and *.s).

By compiling the (*.c) files, the GNU compiler (CC=arm-none-eabi-gcc.exe) is called.
The flags (CPFLAGS) are provided to the compiler and the directory, where the header files

are located, is also provided.

o
(e}
o

c
@ echo "--compiling--"
$(CC) -c S$(CPFLAGS) -I . S$(INCDIR) $< -o $d

Next lines are the assembling procedure.
The GNU assembler (AS=arm-none-eabi-as.exe) will be started to create the object
files. The ASFLAGS are the flags which were defined for ROM or RAM building configuration

before.

o
o©

o : %s
@ echo "--assembling--"

$(AS) S (ASFLAGS) $< -o $S@

For the linking procedure the GNU compiler (CC=arm-none-eabi-gcc.exe) combines all

object files ($ (0BJS) =*. o) generated by compiling and assembling to an output file (*.elf).
For the ROM target build, the GNU linker uses the options $ (LDFLAGS ROM)

(LDFLAGS_ROM = -T$ (LDSCRIPT ROM)) to identify the ROM linker script file.

$rom.elf: $(OBJS)
@ echo "--linking--"
$(CC) $(OBJS) S$S(LK) $ (LDFLAGS_ ROM) $(LIBS) -o $@
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For the RAM target build, the GNU linker uses the options $(LDFLAGS RAM)
(LDFLAGS RAM = -T$(LDSCRIPT RAM)) to identify the RAM linker script file
LDSCRIPT RAM = ./prj/MBI9BFD18 ram.ld

$ram.elf: $ (OBJS)
@ echo "--linking--"
$(CC) $(OBJS) S (LK) $ (LDFLAGS RAM) S(LIBS) -o $@

In the next part, the output file (*.elf) will be converted to other formats (*.hex, *.bin, *.mhx).
The GNU utility (CP=arm-none-eabi-objcopy.exe) can be used by the building process
to generate the respective format.

The GNU Objcopy tool is called with the macros HEX, BIN and SREC on begin of this

makefile. The Objcopy options are also set with these macros.

$hex: %elf
$ (HEX) $< $@

$bin: %elf
$(BIN) $< $@

$mhx: %elf
$ (SREC) $< s$@

The clean target is managed with the rule clean. Assuming the command make clean will
delete all object files (*.0), the related file (*.Ist) and the output files (*.elf, *.hex, *.bin and
*.mhx) generated by building the project. The clean rule is also called every time, when a
RAM or ROM target will be build.

clean:
-rm -f $(OBJS)
-rm -f $(PROJECT) ram.elf
-rm -f $(PROJECT) ram.map
-rm -f $(PROJECT) ram.hex
-rm -f $(PROJECT) ram.bin
-rm -f $(PROJECT) ram.mhx
-rm -f $(PROJECT) rom.elf
-rm -f $(PROJECT) rom.map
-rm -f $(PROJECT) rom.hex
-rm -f $(PROJECT) rom.bin
-rm -f $(PROJECT) rom.mhx
-rm -f $(SRC:.c=.c.bak)
-rm -f $(SRC:.c=.1lst)
-rm -f $(ASRC:.s=.s.bak)

$(

-rm -f
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The next part of the makefile is used to program the internal flash with OpenOCD. This part
is also not needed, when the user prefers to download and debug the output file (*.elf) with
J-Link GDB Server.

With the first macro the location where the OpenOCD executable will be found is set.

The second macro will set the OpenOCD server (openocd.exe). Because this server needs
mandatorily a script configuration, the configuration script (openocd.cfg) in the project
directory (. /) may be used.

# specify the directory where openocd executable and configuration files reside
OPENOCD _DIR = <HERE YOUR PATH TO OPENOCD>/openocd-0.5.0/src

# specify OpenOCD executable
OPENOCD = $ (OPENOCD_ DIR)openocd-0.5.0.exe

# specify OpenOCD configuration file (pick the one for your device)
OPENOCD CFG = -f ./openocd.cfg

In the next part follows the OpenOCD commands used to program the flash on the FM3

# specify OpenOCD flash programing commandos for FM3
OPENOCD C += -c init

OPENOCD C += -c jtag_khz 500

OPENOCD C += -c reset init

OPENOCD C += -c verify ircapture disable

OPENOCD _C += -c halt

OPENOCD C += -c poll

OPENOCD _C += -c 'FM3 mass_erase 0'

OPENOCD_C += -c 'flash write image $ (PROJECT) rom.bin 0x0 bin'
OPENOCD C += -c reset run

OPENOCD_C += -c shutdown

The second to last part implements the target rule program.
First the server will be started with the assigned configuration script (openocd.cfg). After this
the server will execute the giving commands. When the programming achieved the server

will be shutdown and eclipse console will display the message:

"Flash Programming Finished."

# program the FM3 internal flash memory
program:
@echo "Flash Programming with OpenOCD..."

$ (OPENOCD) $ (OPENOCD CFG) $ (OPENOCD C)
@echo "Flash Programming Finished."
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10 Programing the Flash memory
10.1 OpenOCD and Flash Programming

To use OpenOCD for programming the internal Flash memory, a target Program-Flash was
already created. See chapter 8.5 for usage.

In chapter 9.3 a description of all section used in the makefile was given. The last section
implemented in this makefile manages the make target Program-Flash used on Eclipse
“C/C++ perspective” to program the internal Flash.

Connect the SK-FM3-176PMC-ETHERNET board via JTAG interface to the USB interface

of your computer.

To program the internal Flash, first it is needed to build the target Make (ROM). The binary
file io-port_rom.bin will be then generated. See chapter 8.5 for usage.
Click on the target Make (ROM).

BETORSA. @Maked. 3 5 O
] LI E

= IE‘C-§mI:QI:ufxxx_iu:upu:urt_u:u:uunterE
= dep
[ inc
= prj
= src
(@) Clean
(@) Make(RAM)
(@ MakelROM)
(@) Program—Flash
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£ C/C++ - io-port_sk-fm3-100pmc/makefi

- Eclipse Platform
Fie Edt Sorce Refactor Navigate Search Bun Project Window Help

~port_romhex 251
~Z] io-port_rom.map

252 # program the FMI internal flash memory with Openoch
[4) io-port _rom.mhix

253 program:

EJ FFlashirt.og 254 Becho "Flash Programming with OpenOCD ..."
e o 255 $ (OFENQCD] § [OFENQCD_CFG) § (OPENOCD_C)
i - —
5 openocd.cfg 256 Becho "Flash Programming Finished."
125 in-port_sk-fm3-48pmc-ushstick 257

B5 io-port_sk-fm3-64pmcl ]

ze0/#

261 §{shell mkdir .dep 2>/dev/null) §(wildeard .dep/*)
262

263 J-LINK

st |& @ 8- |R B |H-0-Q-|®F-]o1 | - iwmae - & o oebn [T chowr
ol S % T = 0| e maine Lo makels 52 = O[2= outine [ @ mateTa 52 =0
5% lo-port_sk-fm3-100pme 243 OPENOCD_C += - halt [ @ @ & | & =
Fh35, Binaries 244 OPENOCD_C += -& poll 15 io-port_sk-fm3-100pme
B o)) Includes 245 OPENOCD_C © 'fm3 chip_erase 0 = dep
G inc 246 OPENOCD_C o reset halt (= settings
EH@ pr 247 OPENOCD_C ¢ 'flash write image §(PROJECT) rom.hin 0x0 bin' N
B s 245 OPENOCD_C ¢ reset run @ pr
3 io-port_rom. eff - [armfle] 245 OPENOCD_C += -c shutdown & sic
£, io-port_rom,bin 250 (@ Clean

259 # Include the dependency files, should be the last of the makefile

; (@) Make (RAM)
! (@) Make (ROM)
(@) Program-Flash-)-Flash
(@ Program-Flash-Open0ch
125 io-port_sk-Fm3-48pme-usbstick

125 io-port_sk-fm3-64pme 1

264 jflash = C:/Programs/3EGGER/JLinkARN V44Zc/JFlashiRM.exe

266

267 3flash e += -openprif (iflash_p)

268 3flash_c += -opend [FROJECT) _rom.bin,0x0

269 3flash o += -auto

270/3flash_o += -exit

271

272§ program the FM3 internal flash memory with J-FlLash
273 progjlink:

274 Becho "Flash Programming with j-link...r”
275 §(jflash) §(jflash c)

276 Becho "Flash Programming Finished.”

277

27E IM« FOF wuh
4

265 3flash_p = C:/Programs/SEGGER/JLinkARM_W44Zc/Samples/JF lash/ProjectFiles/ME9xFxxx. jflash

B cansole 52 [ Problens

C-Build [io-port_sk-fm3-100pme]

[ | & to-part_sk-m3-100pme/makefie

After building the project, the target Program-Flash now can be build. Click on it, start the

Flash programming with OpenOCD.

05 FrokSe. (@ Make 2. 52

bbbt _ioport_counteri
= dep

= inc

= prj

= =ro

(@) Clean

(@ MakelRAM)

(@ MakelROM)

T Program—Flaz]
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The next figure shows the messages displayed on the Eclipse console during the Flash
programming realized via OpenOCD.

El console i3 &Problems} 4 <‘}==;>| Ll @l _Hl = I i
C-Build [io-port]
target halted due to debug-request, current mwode: Thread ::J

®P2R: 0OxzZ21000000 peo: 0x00000154 msp: O0xX20007L££0
Info : Fujitsu MESEBExxx: Chip Erase ...
fm3 chip erase complete

Info : Fujitsu MESES00: FLASH Write ...

wrote 1765 bytes from file io-port_rom.bin in 0.218754s
Info :

Warn :

[may take seweral seconds)

(7.893 KiB/s)
JTAG tap: nbh9bfxxé.cpu tap/device found: Oxd4bad0477 (wfg: 0x23b, part: Oxbhall, wer: Oxd)

Only resetting the Cortex-M3 core, use a reset-init ewvent handler to reset any peripherals
shutdown command invoked

"Flazh Prograwmning Finished.™
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11 Set up Eclipse External Tools
11.1 Further External Tools

Note, that all configurations described below use the paths from the chapter 4. Use
your individual installation paths instead, when setting up the configurations!
The tools installed by External Tools Configurations... menu can be conveniently started

from the Run pull-down menu or via a toolbar button.

G (& Jouce Refater Yovigate Segch Bun Brogt Window teb

ree |-G - <8-S0 -~ . W -0
Propect Explorer 13 S D (& mobatie 12N l
- bt OPT = =00 A ‘
~ | T |
3 55 mbbdce_kopert_counter & - 1
& Snaies ¥ Znd of user defines
055 1ndudes T T T L ey T P e T P R T T P PP T T
e
::: INCDIR = §(patsubst \,~I,3
45 oport_som.ef - [amfle) LIBDIR = §(patsubst V,-L%,§
orport_soe. bin e
L | .
©oport rom e
J s . S PO
oot Sean £Fs DRUN_FROM_FLASHeO -DVECT_TAB_SRAR
orport_som srec
\ miatte DEFS = $(UDEFS) §(UDEFS) -DRUN_FRON_FLASK=1

11.2 OpenOCD as an Eclipse external tool

If using J-Link in JTAG interface, OpenOCD must be set as external tool for using J-Link
with it.

Beforehand, please copy configuration file openocd.cfg in the directory ¥OpneOCD_LibUSB
(C:¥OpenOCD_LibUSB).

Eile Edit View Favorites Tools Help
@ Back ~ -\_) - " ‘ P ) Search I{~ Folders ‘ ;‘.:‘E L__‘f} x n | v
Address [ C:\OpenOCD_LibUSE
Mame - ] Sizel Type ] Date Modified ]
ICabin File Folder 4/12j2011 1:49 PM
ICaboard File Folder 4/12j2011 1:42 PM
[ drivers File Folder 4/12j2011 1:49 PM
I_Jinterface File Folder 4/12j2011 1:49 PM
L) source File Folder 4f12j2011 1:49 PM
[C)target File Folder 47122011 1:49 PM
I’;ij changelog-0.1.0-0.2.0.kxt 4 KB Text Document Fi14/2009 10:11 AM
r?j changelog-0.2.0-0.3.0.kxt 4 KB Text Document 11/5/2009 4:40 AM
Ej changelog-0.3.0-0.4.0.kxt 4 KB Text Document 2j21j2010 9:17 PM
[Z] info.bxt 1 KB Text Document 2j23j2010 5:56 PM
[Z] license_libftdi.txt 25 KB Text Document 1/16/2010 2:07 PM
IE] license_libusb-win32.txt 27 KB Text Document FI7I2Z009 5:53 PM
Ej license_openocd.txt 18 KB Text Document 7i2j2009 12:30 PM
log 118KB File 4/26/2011 10:11 AM
= OpenOCD User's Guide.pdFf 856 KB Adobe Acrobat Doc... 2f22j2010 7:09 PM
2KB CFG File 4/20j2011 S5:09 PM
~
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Click on Run—External Tools—External Tools Configurations... .

B C/C++ - FM3/makefile - Eclipse Platform
Ble Et Source Refactor Navigste Search| Run Project Window Heb
I'es - I.f.lw-d:’lc' Oym ORI v [l s [l o B o R e I e i
e °'(> Fii
. = | Run Hstory L
=% Run Ag »
=3 Run Configurations. ..
245 mbabdooe_joport_counter
‘3_1 & ooaes Debug Hetary '
&8 Debug As P RHHAARORAHAARRARONAHRBARARORERNBHRURRBRRRAIN
- pl Inchudes
& nc Debug Configurations. .
=& Toade Brasioos CirlsstisB
& 'j:: b o SOESEEE D INCDIR) § {VINCDIR))
© 1 . rom.e - [armfle] DLIBDIR) §(ULIBDIR))
wo-port_rom.bin
L io-port_rom.hex
A i DRUN_FROM_FLASH=0 -DVECT_TAB_SRAN
L O-poet_rom.srec
B o , [DRUN_FROM_FLASH=1

OBJS = $(ASRC:.3%.0) 5(3;
LIBS = OLIBE) §(ULIns) [l
MCFLAGS = —mepu=$ (MCU) 4 aadid

3

ASFLAGS = §(MCFLAGS) -g -gdearf-2 -WVa,-amhls=§(<:.s=,1st) §(ADEFS)
CPFLAGS = §(NCFLAGS) §(OPT) -gdvarf-2 -mthumd -fomit-framws-pointer -Vall
LDFLAGS = §(NCFLAGS) -mthuwd -nostarcfiles -T§(LDSCRIPT) ~Wl,-Map=%(FULL

The “External Tools” window will appear. Click on Program and then New button to establish
a new external tool.

- External Tools Configurations N zl

Create, manage, and run configurations 0
Please specify the location of the external tool you would like to configure, @

g x| 83~ Configure launch settings from this diakog:
. | 7 = Press the WNew' button to create a configuration of the selected type.

|| = Press the Duplicate’ button to copy the selected configuration,
3 - Press the Delete’ button to remove the selacted configuration.
“t% - Press the Fiker' button to configure fikering options.

- Edit or view an existing configuration by selecting .

Configure launch perspective settings from the Perspectives preference page.
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Double click Program.
Create, manage, and run configurations 0
Please specify the location of the external tool you would like to configure. gi'—:-j"
L‘J’ E:EJ ® | = :‘%’ = MName: INew_configuration
|tvpe Fiter text (] Main & Refresh} a0 Build] - Enviromnenﬂ =] Qommon] 3
= % Program ~Location:
Q Mew_configuration I
Browse Workspace. .. I Browse File System... I Variables... l
—Working Directory:
Browse Workspace. .. I Browse File System. .. | Variables... I
— Arguments:
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Fill out the “External Tools” form exactly as described below.

In the “Name” text box call this external tool “OpenOCD”

In the "Location:" pane, use the Browse File System... button to search for the OpenOCD

executable. It is located in the following folder:
C:¥OpenOCD_LibUSB¥bin¥openocd-0.5.0.exe

In the "Working Directory" pane, use the Browse File System... button to specify

C:¥OpenOCD_LibUSB as the working directory.

In the "Arguments" pane, enter the argument "-f <your project path>¥openocd.cfg" to specify

the OpenOCD configuration file.

& External Tools Configurations ] x|
Create, manage, and run configurations Q
Ri T‘:—
un a program ™
=4
& 3= — b,
MER IR Mame: | OpenOCD(LbUSE)
|type Filter text (| Main 5" Refresh | o1, Buid | P Environment | £ Commen|
= % Program i~ Location:
| C:\OpenOCD_LibUSB\bin\openocd.exe
(LibUSE)
Browse Workspace... | Browse File System., .. I Variables... I
~Working Directory:
| C:10penOCD_LibUSE
Browse YWorkspace... | Browse File System. .. I Variables... I
~ Arguments:
-f .jopenocd.cfg ;I
Variables... |
Mote: Enclose an argument containing spaces using double-quotes ().
Apply. l Reyert |
Filter matched 3 of 3 items
@ Run Close[\ I
0

A\
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In the Build tab uncheck Build before launch.

Name: | OpenOCD{LIbUSE)
( Main (Lv‘)‘h Refresh | 51 Build\_ﬁ Environment] = (_Zommon]

Ly

No changes are required to the other tabs in the other forms (Refresh, Environment, and
Common).

Click on Apply and Close to register OpenOCD as an external tool.

To check this setup, choose Run—External Tools—External Tools Configurations... then
select OpenOCD.

Now organize all external tools needed for debugging.
From the bar menu select the following configuration window:

Click on Organize Favourites......

£ C/C++ - M3/ makefile - Eclipse Platform

Ble Edt Source Refactor Navigate Sewrch Run Project Window Help

ol G @8 (GG | RO |0 AT
{2 Progact Explocer 53 T O] makefie &2 Bl
= #
® 15 M3 # End of default section
£ 55 mbobocx_joport_counter ARBRARRBERARRRR AR AAA A _OS0Re Fayorkes. 2:##”#“”#“””“:
L3 9’ Binaries
B33 Inchudes BB NSRRI NBN S BR B RBHHBREBRERRHBBHBRRNBRUBERERBBNBRAEH)
& :nc # Start of user section
® G oo L
® 33 src
# %5 o-port_rom.e¥ - [armfle] "
jo~poet_rom.bin # Define project name and Ram/Flash mode here
vw",om s PROJECT = pest
th',mm RUN_FROM_FLASH = 0
o-poet_rom.srec
& makefie W
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Click on Add and select all tools.
|
_|0f x
Fayorites: 1 R
Add.. | Select Launch Configurations:
RE g & JOL;Rn.gcos.Server
Up 9 @, OpenoCD{LibUSE) 2
Dowri

@ o] cone |

Click on Ok to save the configuration. The external tools are added as favorites. They can
be then started from the bar menu as shown below.

& C/C++ - FM3/makefile - Eclipse Platform

File Edit Source Refactor Mavigate Search Run Project Window Help

- elelg e E-6- |8 B |5-0-Qn®: [EE|
[ Project Explorer £2 = g) & makefile $2 4, 1 Jlink-GDB-Server
= <,‘=—.:,> ~ 4, 2 OpenOCD
&S Fis (4, 3 OpenOCD(LIbUSE)
=N
=525 mbobfxxx_ioport_counter # Define linker script £i  pnpq >
' ﬁ.’ Binaries # External Tools Configurations...
Bl Includes (£ (BB PROR. BLASE), Organize Favorites. ..
iR LDSCRIPT = ./prj/mbShi506 2
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12 Eclipse CDT Debug Perspective

In chapter 8 a sample FM3 project was created and the build process to create all
application output files (*.bin, *.mhx or *.hex) needed to program the Flash was explained.
These output files include also debug information files (*.elf) needed for debugging program
code in Flash or RAM.

To start the debug process, first change from Eclipse CDT “C/C++ Perspective” to “Debug
Perspective”.

Select from Eclipse menu Windows and go to Open perspective. Click on Debug. The

debug Perspective can be also found under Other... .

re_cm3.h - Eclipse Platform
Project Run | Window Help
New Window
New Editor

Customizge Perspective. ..

Save Perspective As... %ther’ =
Reset Perspective... 1 5
Close Perspective 1200
Close All Perspectives 1201 /"% \brief ITH C
Navigation » 1202
12¢ This function
Preferences 1204 It returns '1
1208
12086 \recurn

After this the following window will be displayed.

& Debug - FM3/makefile - Eclipse Platform [
Ele Edt Navigate Search Run Project Window Help

@ s-0-Q-|9- 00
%5 Debug 22 \_| & | 5
b—

=1o1x|

|Eif %5 Debug |”

&

i 3 ¥ O|[e variables 53 O Breakpoints| A LN T
il ;J_j
BN —f2
# Start of user section
#
I
#
# Define project name and Ram/Flash mode here
PROJECT = test
RUN_FROM FLASH = 0
#
# Define linker script file here -
< | »
] Tasks [[2. Problems [ Executables [ & Console 53 S olg| B[ B 9-20
(C-Buid [mbSbfocx_ioport_counter]
e Lk |
rm -f io-port_ram.bin
rm -f io-port_ram.srec
rm -f io-port_rom.elf _]
rm -f i0-port_rom.map
rm -f io-port_rom.hex =
0% Writable Smart Insert | 53:19 |
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12.1 Using the OpenOCD Server to debug a Flash Application

Connect the SK-FM3-176PMC-ETHERNET board via JTAG interface to the USB interface

of your computer. As the interface tool for this connection use e.g. the JTAG dongle “J-Link”
and “ARM-USB-TINY”.

If using J-Link or ARM-USB-TINY in ICE, the following explanation are common for them.
After this start the “OpenOCD”. OpenOCD runs as a daemon, which means, that a program
runs in the background waiting for commands to be submitted to it.

Click on OpenOCD and the external tool will be started as shown below.

& Debug - mb9bfxxx_ioport_counter/src/main.c - Eclipse Platform = Iﬂlﬁl
File Edit Source Refactor Mavigate | Search Run Project Window Help
Its-Glal@ -0 -Q- @[ 5|85l G- 5 35 pebug EE Clew+
4, 1 ink-GDB-Server [ Resource
35 Debug 83 %% & e 2~ = 0O/69= variables 2 %@ Breakpoints] X <k o [ 2R e Y =0
3, 3 0penOCD(LibUSE)
Run As »
External Tools Configurations...
Organize Fayorites. ..
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In the console view at the bottom, check that the daemon server has been started.

€ Debug - mb9bfxxx_ioport_counter/src/main.c - Eclipse Platf _ =10l x|

Fle Edt Source Refactor Navigate Search Run Project Window Help

(a2 Gla -0 - @ [[S]8-l-0G-0 - 5 [35 oebug. [ clcs+
ﬁ‘:, Resource

%5 Debug 52 I | = | i 28 ¥ 7 O] varisbles 53 . % Breakpoints| Lol SR R0

a @, OpenOCD [Program]
#.| C:\0penOCD_FTDIiopenocd-0.4.0\srciopenacd.exe

o i

(Lo makefie [fc)maine 83 = B[22 Disassembly 53 =l
o (/7 wait loop 4 |01 | |No debug context [Enter lacation here: =i n BT
void wait (int a) -

i =]
while (a--) = |

11 —mmmmmmmemeeee main program —-—------------- = =
<] | JJ_J il Z

Vi Tasks [[2. Problems ) Executables | E] Console 52 | epilel@2B-r5-=0
OpenOCD [Program] C:\0penOCD_FTDI\openocd-0.4.0\srciopenocd.exe
Open On-Chip Debugger 0.4.0 ({2011-05-05-17:02)
Licensed under GNU GPL w2 %
For bug reports, read
http://openocd.berlios.de/doc/doxygen/bugs. html
jtag_nsrst_delay: 100
jtag_ntrst_delay: 100
trst_only separate trst_push pull
500 kHz
Info : device: 6 "2232H"
Info : deviceID: 67353570
Info : SerialNumber: FFSK6HASA
Info : Description: KT-LINK A
Info : wmax TCK change to: 30000 kHz
Info : clock speed 500 kHz
i|Info : JTAG tap: mb9bE506.cpu tap/device found: 0x4ba00477 (mfg: 0x23b, part: Oxba00, ver: 0x4)
‘| Info : mb9bfS06.cpu: hardware has 6 breakpoints, 4 watchpoints

] o

JAlio® Writable Smart Insert | 49:2 |

L]

-

Then, the MCU must be changed to halt state. Because if it is run state, an error may occur
between GDB server and OpenOCD.

Please connect to OpenOCD with the terminal emulator(using Tera Term in this
documentation).

Tera Term: HLOEE @

@TCP/P HAMD: |localhost vl

MEZ R ) o o
S OTaper | TCP

OssH SSHI =3O ssH?

O oAt ZOR3ILC): | UNSPEC v

Q1)) v —H R |COM

ok | el e
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If displayed with “Open On-Chip Debugger”, connection is success.

™ Jocalhost:4444 — Tera Term VT
Jr1ILE) REE EHES Ih0-0F D FOM)  Resize  AJLFHD
Open On-Chip Debuzzer A
1>
v

By halt command, confirm that the target is halt state.

™ Jocalhost:4444 — Tera Term VT

Z7E REE EES 200 e EOM)  Resize AJLFH

Open On-Chip Debugger A
> halt =
target state: halted

target halted due to debug-request, current mode: Thread

;;PSRZ 0x21000000 pc: 0x00000168 mep: 0xZ000fff0

Now create a new “Debug Configuration”. For this, click on the Debug Configurations... as
shown below.

€& Debug - mb9bfxxx_ioport_counter/src/main.c - Eclipse Platform ] (=] 9]

File Edit Source Refactor Mavigate Search Run Project Window Help

Jri" @‘\ﬁvJ*';'O'Q'Jg‘;’h'”—éjﬁw'{f"’ i 4 [ | 35 Debug | g C/C++
[©] 1 Debug-io-port-JLink-GDB [ Resource

35 Debug 2 7 Debug As |2 = ‘ i 32 ¥ T O[00= variables 52 \_ % Breakpuints} vl | ‘ i e 200
a % ©OpenOCD [Program] E‘EL‘R; Configurations...
# C:\OpenOCD_FTDI,  Orgdhize Fayorites...

I _>l:I
ﬁ@ makefile [{g&g&g, = | 224 Disassembly 22 =
W (// ————mmmmmmeeeee Vait 100p —=======—=—————ee [0 Mo debug context | Enter location here ]| 3 4
void wait (int a) __l
< I
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The first debug configuration with “J-Link GDB Server” was saved, but also a special

configuration for debugging with OpenOCD is needed.

To create a new debug configuration select “GDB Hardware Debugging” and click on New.

Rename the debug configuration. To avoid confusion with other debug configurations (using

J-Link GDB Server), it is recommended that the selected name a reference to the project

name (io-port) and to the used external tool (OpenOCD).

In the “Project” text box, use the Browse button to find the project ioport_sk-fm3-****,

In the “C/C++ Application” text box, use the Search Project... button to locate the application

debugger file io-port_rom.elf.

Set the “Build configuration” text box to “Use Active”.

& Debug Configurations x|

Create, manage, and run configurations

IR

‘ [} Man %> Debugger | 6= Startup| &, Source | ) Commeon|

€ | CjC++ Application

“ | CHC++ Attach to Apphcatior ||

‘ um | Debug io-part-OpenOCD

(2] CJC++ Postmortem Debuggs || | 11Bort_tom.e¥
= € GDBMMechqurq

[€] Debug-o-port- Link-GOE
[T Debug-poet-OpenOCT

B Lsurch Growp

7C Zyln Embedded debug (Cygr

7C Zydn Embadded debug (Natr

M e——

Fiter matched 9 of 9 kems

(?)

| REICEF AppRcatan:—>
SearchProfect... | Brows...
[ mbabioo_joport_counter Browss...
Buld (F required) before ksunching
(M ey s 3
" Enable suto buld € Disable suto buld
 Use workspace settings Configure Workspace Settings...
(oo ] e |
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Click on Select other.... by “Using GDB (DSF) Hardware Debugging launcher” as shown
below and select “Standard GDB Hardware Debugging launcher”. Click on OK.

& Select Preferred Launcher § - (ol x|

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

IV Use configuration specific settings Change Workspace Settings. ..
Launchers:

GDE {DSF) Hardware Debugaging Launcher
Standard GDB Hardware Debugaing Launcher

[~ Description
Jtag hardware debugging using the standard debugger Framework {CDI).

® Cancel |

Now select the “Debugger” tab as shown below. In the dialog labeled “Debugger Options”,
use the Browse button to locate the GDB Debugger arm-none-eabi-gdb.exe file. It can be
found e.g. in: C:¥yagarto¥yagarto-toolchain¥bin.

Uncheck Use remote target.

Wl & Debug Configurations x|
" Create, manage, and run configurations ﬁ

'

ML % ‘ =30 tame: | Debug-io-port-Open0OCD

| | =) Main (%5 Debugger [ Startup | Source] e=| gnrmnnn\\
\ [€] cjC++ Application ~GDE Setup
[] CJC++ Attach to Applicatior i

o
E CJC++ Postmortem Debugg: i -
[%] GDB Hardware Debugging | Ciyagar to-toolchainibiniar bi-gdb.exe Browse... ) Variables...

[©] Debug-io-port-ILink-GDE

: [©] Debug-io-port-Open0OCt Command Set: IStandavd {Windows) L]

3 ¥ Launch Group
3G Zylin Embedded debug (Cygr Protocol Yersion: Imi hd
G 2Zylin Embedded debug (Nati

i}

I™ Verbose console mode

P ote Target

I~ Use remote target

—ESheric TCRJIP
Host name or IP address: | localhost
Port number: I 10000

4 [ >
J Using Standard GDBE Hardware Debugging Launcher - Select other... Apply. Revert
Filter matched 9 of 9 items
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Now select the “Startup” tab as shown below.
On the “Initialization Commands” panel copy or type the following lines:

# connect to the OpenOCD gdb server
target remote localhost:3333

monitor reset init
monitor soft reset halt

load

On the “Run Commands” panel add the following lines:

monitor gdb breakpoint override soft
break main

Continue
X
Create, manage, and run configurations ﬁ
[f BER|E3 lum:lvebtmwl-owxoco
e fitec teoa] ) Main | 35 Debugger | B> Startup & Source | (7] Commen
= 5 v :&m&m&)‘ |:\§’ | =
LE | CJC4-+ Apphcation
(€] Clc++ Attach to Appheatior || || 7 Hak
EC{CtbPosumemDebwo £ connect to the OpanOCD gdb sarver il
1€ GoB Hardware Debuggng target remote locahost:3333
[T Debug-o-port-Link-GDE monitos reset kit
€ Debugo-port-Open0Ct i
h
P Launch Group o =3

76 2yl Embedded debug (Natr || || IV Load mage

(5 Use peoject binacy: io-port_rom. elf

C Use fle: [

Imsgeoifsstthex) [
W Load symbols

(%" Use project binsey: lo-port_rom. off

" Use file: | Workspece.. I Fle System, I

Symbols offset (hex): |

Options
I~ Set program counter at (hex): [
I~ Set braakpoint at: [

[~ Resume

[ Run G s | —

monkor gb_braskpoint_override soft El
beeak main
Continue -

M e—— .
| Sandard Hardware Debugoing Launcher « Aot Reryert
| Fiker matched 9 of 9 Rems | b b et othar,.. & I : l

© T _o |
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The rest of the configuration window can be left in its default setting. Click on Debug button

to start the debug process.

[ i Cemnter src/main - Eclgse Platior ‘mﬂI
Fle ES Zoues Refater m Sagpck Droject fun W el
[ ] = e B N Rl S P e =Y =
% Detug £ Hlﬂfﬁi-l |2 B #0770 om varabies [ Bieakports I Modhes | * ol T
1, OpenOCD [Frogran] e e -
i CriOpenoCD FTRnopencd-0.4 Dprclopsnocd e R 0
i} & 21 Debugoport-CpendeD (a8 Herdwars Dobugany] mz ]
G 8 Mardware Detegger (519111 122 M) (Sumpended) M izonorife =l
4 Theead [1] (Suspended) it 177
= 1 mesind) musin, 754 Ca000001 76 i pc DreDIO0000 77
o ¢ sbi-gdb eee (59711 3122 P} it Fo L] Ll
8 CilvmrksiaselybSbioo_loport_courker|i-port_rom. o (9711 3:22 PH) K| | }J
| =
| ' 8

Lgnrn[e mec 5 N =)

woid wait {int aj ajal

! i
while {a--):

l |

/¢ memmsmssssssas EAIR PEOQEMR mesmmaa

T ipeal t makn(void)

L W

[ Tk [ ot QW[EMJ 0 Hesery | BX % woeeEBE e ri-o0
- bi-geb e (5/511 3:22 FM)
Cndef 1:td Cmmm ". Tk’\' ‘beJD A

rarger remote localbost:3idy
OX00000000 1n __esd INCercupt_Vector_cortex m (]

monitor soft_reset balt
lowd =
lo executable f£ile specified.

Use the "file” or “ewec-file” command.

Losd Ci)\workspass)\mbShfanx_ioport_sounter\\io-pore_rom.sif

Loading section .text, size Oxfec Ima Oud

juﬂ.nu zection (ARE.exidx, zize Ox8 lma Oxbec _[:]
i '

[ |witatn | smatiet |50 |

The following figure shows a successful debug start. To resume, simply click on the Resume

button.
I Dby < erdbibil oo _joport_courdeersee fmain.e - Bclgres Platf oo .u.ﬂ
Bl [de Soerce Aelaer HMH-! Seych Brejed B Windm e
| 4= | = D g, O e ] et R e | R ety i
Vomg i w M B W (B B e 057 0| e v 8 m-m; B B tad)
= Gy CpanoD [Frogres) K _] k1) &
il CppencD_FIETicpenond-i.4. therclopencad e Bl [
5[] Dby post-OpaneCD [0 arderars Debuogng] ez B
= G0 nadeirs Debugoer (9113 3:22 90 (Bapanded) He Qr000TTD -
S ¥ Throad [1] (Samparded: Tgrad TUGINT recewed. Desoriphon: Intemgt. ) e ]
= Fwnl]) masinic: 48 (OGO EN il o LT
= 3 mar) mugn.ci7) CRI0000ZTS i ]
o = pagartatygarin-ookchaifin s none-mabi-geb s (51 L 322500 al ] X
ol Cowarkapanaimbibibon:_ioport_counterlio-part_rom. o (59/1 322740 =l
a-ﬂh_];q manc 3OS JE] ] Chal
| woid wadt (ist a] B
nhu,ﬁu—-u
-

I :n«.:- & main [void) s
.'u o
) Tk [ £ }Dm S corncle =[] mery] B = w el B a=0

Iozn:e sofr 'hxun-ou.u rerra S i S - »

" y:

o |vetats | smatbuet i1 |

After starting the debug procedure, the debug process can be terminated at any time by
clicking on the “Suspend” button.
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12.2 Debug on the RAM

In the paragraph before the Flash debug was explained from the chapter 12.1. It is also
possible to link and download an application for and to the RAM memory of the device. For
this the needed RAM application must be created first. To do this, return to the “C/C++
Perspective”.

.. .‘,‘:,. v »
cmﬁm-.&:mmx AR

Double click on C/C++ and the IDE will change be to C/C++ development perspective. Click
on Make (RAM) to build the RAM make target. The RAM debug application will be

generated then (Note, that the application code and the data must not exceed the RAM

memory size).

& C/C++ - mb9bfxxx_ioport_counter/makefile - Eclipse Platform =101 x|
File Edit Source Refactor Mavigate Search Project Run ‘Window Help
|| i [ | @ -62~[ci-@ -~ |R-®-|3-0-Q%-|® - | & %% Debug | Fg Clc++
b 7 -9 e e .
[T Project Explorer 52 = O |[[ & makefile 52 \_[S] startup_mbobfs0x_v21 ] [.c] system_mbobfsox.c ]”3 = B (5= outline f@ = )
B8 T - = GO | >
E-25 FM3 1644 E-I5 FM3
=125 mb3bFxxx_ioport_counter 165# makefile rules E-2% mbSbfxxx_ioport_counter
t’ Binaries 166 # (= .dep
(! Includes 167 & inc
& inc 168all: ROM & pri
=] 163 & sre
& src 170 ROM: ASFLAGS += --defsym Debug_ RAM=0 @ clean
%5 io-port_ram.elf - [armfle] 171 ROM: clean § (OBJS) §(PROJECT) rom.elf §(PROJECT)_ rom.hex [S0)
B io-port_ram.bin 172 ROM: § (PROJECT) rom.bin @ Make (ROM)
|=] io-port_ram.hex 173 ROM: § (PROJECT) _rom.mhx ! Program-Flash
\=| io-port_ram.map 174
21 io-port_ram.mhx 175 RAM: ASFLAGS += --defsym Debug_ RAM=1
i | & makefile 176 RAM: clean §(OBJS) S(FROJECT)_ram.Elf $(PROJECTJ_ram.heX
177 RAM: § (PROJECT) ram.bin
178 RAM: § (PROJECT) _ram.mhx
179
180%0 : 3%c
181 @ echo "--compiling--"
182 $(CC) -c $(CPFLAGS) -I . $(INCDIR) $< -o $@
183
184%0 : %s
185 @ echo "--assembling—-"
1 186 §(A3) §(ASFLAGS) §< -o $@
I 187
188 $ram.elf: §({OBJS)
| 189 @ echo "--linking--"
190 $(CC) §(OBJS) §(LK) §(LDFLAGS_RAM) $(LIBS) -o $@ =
J o
[ Problems f&_ﬁ Tasks [E] Properties (é’ History fE Console &2 ?&Dehug] 44 ,gl GE BE qu| 2 il T
C-Build [mb9bFxxx_ioport_counter]
S=TIARING-= |
arm-none-esbi-gee-4.5.2 ./sre/main.o ./src/core_cm3.o ./sre/system whSb£50x.o0
./src/scartup_mbsbfsl)x_vz1.0 -static -mopu=cortex-n3 -mthurd -mthurb-interwork -nostartfiles
=Wl,--start-group -lc -lg -1lstdc++ -lsupc++ -lgoe -lm  -Wl,--end-group
—’1‘./prj/Fujir.su_cortex—m_ram_vzl.ld -Wl,-Map=io-port_ram.map, --cref, --no-warn-mismatch -0
io-port_ram.elf
arm-none-esbi-objcopy -0 ihex io-port_ram.elf io-port_ram.hex
arm-none-esbi-objcopy -I elf32-little -0 binary io-port_ram.elf io-port_ram.bin
arm-none-eabi-objcopy -0 srec io-port ram.elf io-port ram.mhx
«I | 2l i} i} :’
[fin: |
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Now switch back to the Debug perspective to initiate the RAM debug process.

-0 Q- @0

Eéfl@cic++

[E:, Resource

=10l x|

i
!
= E\

X

1 | —
= 51 E-_- Outline | (=11
AlD @:7
-5 FM3
1125 mhahfyyy innark fonnker

Reconnect the SK-FM3-176PMC-ETHERNET board via the JTAG interface to the USB

interface of your computer.

After reconnecting, please start OpenOCD. As follows, click on OpenOCD to start the

external tool.

& Debug - mb9bfxxx_ioport_counter/src/main.c - Eclipse Platform (=] 5]
File Edit Source Refactor Mavigate | Search Run Project Window Help
[ Sl [0 -Q-[® - |[5[8-5l- G- 5[ 35 vebu Ecice+
4, 1 Mlink-GDB-Server [ Resource
3 Debug 53 AT > 9= variables 52 . O Breakpoints | s alE R % =0
3, 3 0penOCD(LbUSE)
Run As. »
External Tools Configurations...
Organize Fayorites...
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In the console view at the bottom, confirm that the server was started

‘main.c - Eclipse Platform

l| & Debug - mb9bfxxx_ioport_count

e

Fle Edt Source Refactor Navigate Search Run Project Window Help

[fas Gl -0 - @ [[S]8 -5 G0 5[ %5 pebug. FEjCICH+
[ Resource

¥ Debug 52 % 8 e w i 5 | i 3 T = O)[c0 variables 53\ % Breakponts] HEls R %70

= @, 0penOCD [Program]
s C:\OpenOCD_FTDI\openocd-0.4.01srclopenocd.exe

=
14 m e B Enter location here || a el =
void wait (int a) Bl
: ~ while (a—-); =l
g I
|
S N— T T Y = %
i | 3 ] '
| Tasks [ (2. Problems [ (3 Executables | B Console 52 R g kMeEr8-r5-=0
OpenOCD [Frogram] C:\OpenOCD_FTDIopenocd-0.4. =
Open On-Chip Debugger 0.4.0 (2011-05-05-17:02) Al
Licensed under GNU GPL v2 [N
For bug reports, read

http://openocd.berlios.de/doc/doxygen/bugs. html
jtag_nsrst_delay: 100
jtag_ntrst_delay: 100
trst_only separate trst_push pull
500 kiz
Info : device: 6 "2232H"
Info : deviceID: 67353570
Info : Seriallumber: FFSKEHASA
Info : Description: KT-LINK A
Info : wax TCK change to: 30000 kHz
“l1Info : clock speed 500 kHz
lInfo : JTAG tap: wbSbE506.cpu tap/device found: 0x4ba00477 (mfg: Ox23b, part: Oxba0l, ver: Ox4)
¢|Info : nb9bSO6.cpu: hardware has 6 breakpoints, 4 watchpoints

H o

IS ‘ writable | Smart Insert ‘ 49:2 |

To create e new debug configuration, choose Debug Configurations... as shown below.

& Debug - mb9bfxxx_ioport_counter/src/main.c - Eclipse Platform g = Ellﬂ |

File Edit Source Refactor Navigate Search Project Run Window Help

Jcs- [ 35~ 0- Q- [® -] 4]0 -l %00 BN

- [£] L Debugio-port-Link-GDE-RAM E >~ =0
[©] 2 Debug-io-port-Open0CD
OpenoCD. FTDI, (€ 3 Debug-io-port-Link-GDB

9= yariables 52 % Brealq)o'nts) X <k o | g 9g e YA

Debug As »

ug Configurat

Ordmanize Fayorites,

I

L€] main.c 82

=0
void wait (int a) A|E|
{
while (a--);
A =i
t —————————————= weain progrem ————————————————

& int3z_t main(void)

{ -
Ki _>l_‘
i Tasks r[:—l Problems (G Executables (E Console &3 m e | G ﬁl@l@l ME-ie 50

OpenOCD [Program] C:0penOCD_FTDI\openccd-0.4.04stclopenocd. exe

trst_only separate trst_push pull

500 kHz

Info : device: 6 "2232H"

Info : devicelID: 67353570

Info : SerialNuwber: FFSK6HASA

Info : Description: KT-LINK A

Info : max TCK change to: 30000 kHz

Info : clock speed 500 kHz

Info : JTAG tap: mb9bf506.cpu tap/device found: 0x4bal0477 (mfg: 0x23b, part: Oxbal0, wver: 0x4)
Info : mbSbfS06.cpu: hardware has 6 breakpoints, 4 watchpoints

=
il i
e wiritable Smart Insert | 48 1 |

L
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Rename the debug configuration. For differencing the RAM debug from the Flash debug,

give the name also a suffix “ RAM” to avoid confusions with the configurations already

saved.

In the “Project” text box, use the Browse button to find the project mb9bfxxx_ioport_counter.

In the “C/C++ Application” text box, use the Search Project... button to find the application

file io-port_ram.elf.

Set the “Build configuration” text box to “Use Active”, and check the box “disable auto build”.

Click on Select other.... by “Using GDB (DSF) Hardware Debugging launcher” as shown

below and select “Standart GDB Hardware Debugging launcher”. Click on OK.

& Debug Configurations

Create, manage, and run configurations

x|

X cS®- || tiame: [Debugo-port-OpenoCD-RAM
6 [} Man . %5 Debugoer | > Sartup| 5 Source | () Common |
| CfC++ Apphcation Cice+ j
1 CiC++ Artach to Applcation -’M
] CiCa+ Postmortem Debugger || [hport_rom.o¥ ) Seachproect... |  Browss... |
| GD8 Hardwars Dabugging Progact:
[€] Debug-o-port-Rink-GO8 e o
€] Debug-io-port- Link-GOB-RAM w Erowse |
[T Debug-io-port-OpenOCD Buld (£ required) before launching
(] Debug-o-port-OpenOCD-RAM uld conk “(L“L“‘_) .
* Launch Group s :I
¢ Zyln Embeddad debug (Cygwin) " Enable auto build
¢ Zybn Embedded debug (Native)  Use work .
|
4 I MdMMMerm-@ | l
| Fiter matched 11 of 11 kems |
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Click on Select other, please change "GDB(DSF) Hardware Debugging launcher" to

"Standard GDB Hardware Debugging launcher". After changing, click on OK.

& Select Preferred Launcher L

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

¥ Use configuration specific settings Change Workspace Settings. ..

1ol x|

Launchers:

[~ Description
Jtag hardware debugging using the standard debugger Framework {CDI).

GDE {DSF) Hardware Debugaging Launcher

@

Cancel |

The “Debugger” configuration tab is the same by all configurations.

& Debug Configurations

" Create, manage, and run configurations

¥

ER|[D3P-

Lg

Name: IDebug-in—port-OpenOCD

E CJC++ Application
~[C] CJC++ Attach to Applicatior
E CJC++ Postmortem Debuggr
[€] GDB Hardware Debugging
: Debug-io-port-ILink-GDE
| [©] Debug-io-port-Open0OCt
; # Launch Group
3¢ 2Zylin Embedded debug {Cyq
G 2Zylin Embedded debug (Nati

m-

[ —

Filter matched 9 of 9 items

5] Main (%5 Debugger

3 Stavtup] B Source] =] Qnrmnnnw

[~ GDB Setup

GDB Command:

| C:\yagar

to-toolchainibini,
Command Set: 'Standavd {Windows) ']
Protocol Version: 'mi ¥

I™ Verbose console mode

bi-gdb.exe

Browse... | Variables...

[~ Remote Target

I~ Use remote target

JTAG Device: |Generic TCPJIP ¥

Host name or IP address: I localhost
I 10000

Port number:

Using Standard GDBE Hardware Debugging Launcher - Select other...

Apply Revert

@

ae |
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In the “Startup” tab copy into the “Initialization Commands” panel the following command

lines:

# connect to the OpenOCD gdb server
target remote localhost:3333

monitor reset init
monitor reset halt
monitor soft reset halt

# Vector table placed in RAM
monitor mww OxXEOOOEDO8 O0x1fff0000 €——0nnu ] Use RAM start (Vector
table start) for address!

load

In the “Startup” tab copy into the “Run Commands” panel the following command lines:

break main Stack pointer for
set $rl3 = *(int*)O0x1fffE00O / address!

*
set $pc = *(int*)0x1£f£ff0004 — ]
Use RAM start (Vector

continue
table start) + 4 Bytes for
address!

The rest of the configuration window can be left in its default settings. Click on Debug button

to start the debug process.
(€ bebup Congurations |

Create, manage, and run configurations ﬁ

tame: | Debug-io-port-OpenOCD-RAM

[] Main | %5 Debugger fb Startup ¥ Source | [ Common |

[€] c/c++ Application itialization Command: =
[E] cjc+ Attach to Applcatior || || [V Reset and Delay (seconds): [3
(€] c/c++ Postmortem Debug: 7 vak
=[] GDB Hardware Debugging
[£] Debug-io-port-ILink-GDE # connect to the OpenOCD gdb server i‘
[5] DebugHo-port-JLink-GDE target remote localhost: 3333
monitor reset init
[] Debug-io-port-Open0CC monitor reset halt
[€] Debug-io-port-OpenoCt =
B Launch Group
3G Zylin Embedded debug (Cyg'
3G Zylin Embedded debug (Nati

~Load Image and Symbols
¥ Load image

& Use project binary: io-port_ram.elf
 Use file: [
Image offset (hex):

¥ Load symbals

(5" Use project binary: io-port_ram.elf

€ Use file: [
Symbols offset (hex):
~Runtime Options.

I™ Set program counter at (hex):
I™ Set breakpoint at:

I” Resume

[~ Run Commands

break main |
continue
-l
=
i1 ;
Using Standard GDB Hardware Debugging Launcher - Select other... Apply. Reyert
Filter matched 11 of 11 items
P —
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The screenshot below shows a successful RAM debug process start. To resume, simply

click on the Resume button.

€ Debug - mb9bfxxx_ioport_countes .c - Eclipse Platform =10 x|
fie Edt Source Refactor Navigate Search Project Run Window Help
[} i | @3- 0-Q-|®- | 5|5 ril-sonn - [ | % Debug 2
%5 Debug 52 Rl @ [ @ S % 35 7 7 O[00- erisbles |9 reakpoints it Registers 53 = Moces| LkEY S0
=3, OpenOCD [Program] i Name. | value |
: ] C:\0pen0CD_FTDIopenocd-0.4.0lsrciopenocd.exe Wiz 0
=1-[£] Debugrio-port-OpenOCD-RAM [GDB Hardware Debugging] 08 sp 0x20007fF8
(=12 GDB Hardware Debugger (5/9/11 6:29 PM) (Suspended) 0 I 536839815 _|
=P Thread [1] (Suspended) 48 pc 0x1fFf8153
: = 1 main{) main.c:54 0x1fff8152 8 fO o
i c inbir bi-gdb.exe (5/9/11 6:29 PM) 08 FL 0 kd
M C _ioport_c \io-port_ram.elf (5/3/11 6:23 PM) < | v_]
K] »
& manc N[ | =0
& int3z_t main(void) alo
{
%  FH3_GPIO->ADE = OxOOFF: // No Analog Inputs
FH3_GPIO->DDR1 = OxFFOO: // P18-P1F: LED-SEG1 output —
FM3_GPIO->DDR3 = OxFFOO; // P38-P3F: LED-SEGZ output
FH3_GPIO->PFR1 = 0x0000; // P10-P1F: LED-SEG1 GPIO _I‘ﬂ
Al »
1 Tesks [[2. probems 3 execueabes () console & 0 Memry | B ouole@E @l #8570
Debug-io-port-OpenOCD-RAM [GDE Hardware Debuggin one-eabi-gdb. exe (5/9/11 6:29 PM)
#monitor gdb_breakpoint_override soft
Undefined command: "". Try "help”.
break mwain
Breakpoint § at Ox1fff8152: file src/main.c, line S54.
continue
Breakpoint 1, main () at src/main.c:54
54 FN3_GPIO->ADE = OxOOFF; // No Analog Inputs
4
0% Writable Smart Insert | 54: 1 |

On the “Disassembly” view, the current instruction can be observed for example. This view

can be selected from the eclipse menu Window under Show View.

> Sk _loport_counter /src/em tchpse Platform =101 x|
Be (&t Souce Refacior Navigste Seach Broject Bun Window Heb
o (CAESHE S0 B A B i e B AR A e 1] % oetug -
%5 oebun 3 L M b A E 46 T 7 O)[6n varistes [ % treskponts 10l Resters 3 Modes | I R
= Q OpenteD [Frogram) Moo | vahe A
i €110penOXD_FTDMopsnocd0.4,Olerciopenocd e winz 3
5 T2 Debug-io-port-OpanXD-RAN [GDB Hardware Debugang) Wi 02000710
< # (59713 6 ey SHa0737 =l
= 4P Theead (1] {Suspendad: Sgnal SIGINT recetved. Descrption: inkerrupt.) it e L
= 2 wot() man 48 OxIAF8I4 it fo ]
= 1 man()man.c:71 Ox1F0250 wite 0 M
M sti-oexe (19711 62991 | g
w1 Cilworkspaseln b epaort_courterlio-port_rame (51311 6:29 M) 2
| ’
_[@emc m NG| =0) = / [Erter iocation bere ikl ==0
adt . [k & e e
o =k 1222813e:  ldr £2, [3p, #4) 2
12228140; 2, 12, 4294967295
SAR— : : Bowie]
$12278146: cmp £3, WO
\ } e S o —— 12228148:  bbe.n Ox12£28132 <waite6>
& intiz_t main(veid) 34 )
Z4 J 1222814a:  add 3p, #8 _]
FN)_GPIO->ADE = OXOOFF: // No Anslog Inputs bx 3¢
» 1222814e:  nop
FN3_GP1O->DDR1 = OXFFOO; 2o ¢
PH3_GPIO->DDRI = OxFFOO: madn:
= 12228150:  push (r3, 1o)

L7] FE3_CPIO->ADE = OxQOFF: // No Analog I

:’f £51 GPIO _lﬂ T T T S St :x’ﬂ

FN3_GPIO->PFRI = Ox0000;

<
() Tasks (12 prottons [ Exmceaies | © Corno 53 () Memary| aX x[LiFeE=a-5-20
R2941G00 Har e On z 2
ity

| Wrkatie | Smatisont 4811
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13 Eclipse Embedded Systems Register View Plug-In

The Eclipse plug-in “‘EmbSysRegView” is useful to get an adequate Eclipse 1/O register view
allowing a structured display and modification ability of the peripheral register values of all
FM3 MCU resources.

13.1 Plug-In installation

To install the Eclipse Embedded Systems Register View plug-in “EmbSysRegView”, open
the Eclipse menu help and select Install New Software.

B

| Window l Help

() Wekome 4

(?) Help Contents

V) Sgarch

I Dynamic Help —
Key Assist.., Crri+Shift+L

Tips and Tricks....
Cheat Sheets...

Check for Updates

About Echpsa Platform |

Click on the Add button. Enter, e.g. “EmbSysRegView” as name and in the location text box

the following link: http://embsysregview.sourceforge.net/update

Confirm the repository with OK.

Available Software l_
Select a ske or enter the location of a site. q: 1|
Workwith: | type or select a ste = b
Find more software by working with the % preferances.
I- & filer bact
Name T worcinn T
DI i s oo T X
2
Location: | Hittp:fembsysreqview. sourceforge.netjupdate drchive... I
o e
Select 41 Deselact Al -

i |
' =
' |
' B Showanly the lotest versions of avalabie softwars ™ s Rens that are alresdy nstabied
1 ¥ Group ke by category What is glrasdy inctalisd?

' Contact ol update shes during install to find required software
| ©) < Bk et | B
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After the confirmation select all plug-in feature and click on Next.

1=

Available Software |
Check the items that you wish to install, & }
eck the items that you wish to insta \;D:,

Work with: | EmbSysReaView - http:/fembsysregview.sourceforge.netfupdate _:I Add... I

Find more software by working with the "Available Software Sites" preferences.

It';.-'pe filter text

MName: I Yersion |
000 embsysregview
L+ embsysreqview_feature 0.1.8
Select All Deselect all 1 item selected
i~ Details
=

IV show only the latest versions of available software [~ Hide items that are already installed

IV Group items by category What is al installed?

V¥ Contact all update sites during install to find required software

@ < Back l Mext > I Einisty Cancel

Click on Next to confirm the installation detail.

e e

Install Details |

Review the items to be installed. .
' ) =
MName l Version l 1d l
4+ embsysregview_feature 0.1.8 org.eclipse.cdt.embsysregview_feat...
Size: Unknown
j [ Details
=
2]

Einisty Cancel

@ < Back
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Read the license text thoroughly, check the radio button for “I accept the terms of the license

agreement” (or skip the usage in terms of doubts) and close with Finish.

i

Review Licenses
Licenses must be reviewed and accepted before the software can be installed. \é) i

License text {for embsysregview_feature 0.1.8):

EmbSysRegview is free software: you can redistribute it andfor 3
modify it under the terms of the GNU General Public License as

published by the Free Software Foundation, either version 3 of

the License, or {at your option) any later version.

EmbSysRegview is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY; without even the implied warranty of

MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE, See the

GNU General Public License for more details,

‘You should have received a copy of the GNU General Public License

along with EmbSysRegView. If not, see &t;http:ffwww,.gnu.orgflicensesf&gt;.

:ﬁ; accept the terms of the license agreement;
do not accept the terms of the license agreement

@ < Back fiExt = I Einish I Cancel

Eclipse will ask for IDE restart. Click on Restart Now.

& Software Updates : l(_l

€ , ‘ou will need to restart Eclipse Platform for the installation changes to take
\:) effect. You may try to apply the changes without restarting, but this may
CaUse errors.

Mot Now Apply Changes Now

The Eclipse software is now up-to-date and the “EmbSysRegView” is also installed.
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13.2 Using the Eclipse Register View

The plug-in “EmbSysRegView” is now installed. To support the peripherals Register viewing
for the FM3 MCU, it is needed to use the two FM3 xml description files from Spansion, which

comes along with the application note’s software package archive, and copy these files to

Eclipse plug-ins directory.

The Eclipse installation directory should have the following structure:

Address Ci\eclipse

Name ~ size | Type | Date Modified |

|-2) configuration File Folder 5/25/2011 1:30 PM

| dropins File Folder 9/9/2010 11:52 AM

[C)features File Folder 5/25/2011 1:04 PM

ifj p2 File Folder 12/6/2010 10:38 AM
File Folder 5/25/2011 1:04 PM

[)readm File Folder 1216/2010 10:29 AM

.eclipseproduct
|2 artifacts.xml
= edipse.exe

} eclipse.ini
Meclipsec.exe
E@em-v 10.html
notice, html

1 KB ECLIPSEPRODUCT File 7/29/2010 11:37 AM
5S4 KB XML Document 5/25/2011 1:04 PM
S52KB Application 8/10/2010 5:48 PM

1 KB Configuration Settings  5/25/2011 1:29 PM
24 KB Application 8/10{2010 5:48 PM
17 KB Opera Web Document  2/25/2005 7:53 PM

9KB OperawWeb Document 4/27/2010 4:23 PM

Open the directory ¥plugins and look for the installation directory for the installed plug-in

“EmbSysRegView”.

Address l Cieclipse

A_d_dressl C:eclipse\plugins

Name -

MName ~ l

[5) configuration
() dropins
[C)features
Dp2

B plugins
(C)readme
.eclipseproduct
|2 artifacts.xml
= edipse.exe
} eclipse.ini
[Meclipsec.exe
@] epl-v10.html
notice. html

[ com.zylin.embeddedcdt_4.16.1

| )org.apache.ant_1.7.1.v20100518-1145

() org.edipse.cdt.core.win32_5.2.0,201009241320
i or g, eclipse. cdt embsysreqview_0.1.8
[)org.eclipse.co .runtime.compatibility.registry_3.3.0. o
() org.edipse.equinox.launcher . win32.win32.x86_1.1.1....
[ ora.eclipse. platform_3.6.1,v201009090800

() org.edlipse.ui.intro.universal_3.2.402.r36_v20100702
|0 org.edlipse.ui.workbench, compatibility_3.2.100.12010...
[_A'!) com.ibm.icu_4.2.1.+20100412.jar

E] com.jcraft.jsch_0.1.41,+200903070017.jar

[_.ﬂ] fujitsu.embsysreqgview.jar

E] javax.servlet.jsp_2.0.0,v200806031607 . jar

Lmj javax.servlet_2.5.0,v+200910301333.jar

[ﬂ\ org.apache.commons.codec_1.3.0.v20100518-1140.jar
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Open the selected directory and create a new folder with the name e.g. Fujitsu to directory:

¥data¥cortex-m3

@ Back ~ \u
Address | Cile

Name «

B data

[Dicons
[CIMETA-INF
D)org

|| contexts.xml
Lﬂ] jdom. jar

I_-i_l] miglayout-3.7-
1 plugin., xml

e Back ~ \_)

s

@Back Q-2

LU mITYR I @YUIRGS  JUUS LIS

Folders ‘ [ x n | '

/‘3 Search ||

Address IEJ Cileclip | Address I Ci\edlipsetpluginsiorg. eclipse. cdt.embsysregview_0.1.8\datalcortex-m3
I}lame ~ Name ~ | Size I Type I Date Modified
(Dcortex-m3 [¥EnergyMicro | File Folder 5/25{2011 1:04 PM
() LuminaryMicro File Folder 5/25/2011 1:04 PM
Canxp File Folder 5/25(2011 1:04 PM
[C)5TMicro File Folder 5/25/2011 1:04 PM
View »

Arrange Icons By
Refresh

Customize This Folder...

Paste
Paste Shortcut
Undo Move

Chri+Z

@ §hor§cut |

Properties

e Briefcase

When the folder Fujitsu is created, add both description files embsysregview.dtd and
MB9BF506N.xml to it.

Ble  Edb Yew Fal File Edit  View Favorites Tools Help

N = — == B am
@BGCK il Q X @Back 3 \J x y ‘ /L\'Search /- Folders ‘ ' L}; x n ‘ '
Address IEJ Cileclipself | address Cileclipse\pluginsiorg.eclipse.cdt.embsysregview_0.1.81data\cortex-m3\Fujitsu
Name * | size | Type | Date Madified
(D)EnergyMicro 2KB DTD File 9/23/2010 3:35 PM
iQFUiitSU 744 KB XML Document 411972011 2:04 PM
() LuminaryMicro
Cnxp [}\
) 5TMicro
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Now go back to Eclipse IDE and use the installed Register view.

For this, open Preferences in the Eclipse's Window pull-down menu.

Project | Window Help

e New Window .
-/ J Iew Editor - J é

——  Open Perspective L
Show View »

Customize Perspective...
Save Perspective As...
Reset Perspective...
Close Perspective

Close All Perspectives

MNavigation »

ErTEE—

Select the correct device as shown in the figure below.

| & Preferences i - 10| x|
| [ivpeFirer e EmbSys Register View oo

&) Gensral
| | Bl Clc+ | 1 A Periperal Register Yiew For embedded system

Appearance wre Chip description
B Build
5 Code Style |r,orte>c-m3 ;I

Breakpoint Actions
Common Source Lookup Path
Debugager Types Chip:
Dssssenbi T | 6
[Embsys Register view | 3
[E10):]
GOB MI |- none — =
Tracepaoint Actions

- Editor

File Types

Indexer

Language Mappings

Mew CDT Project Wizard

I Property Pages Settings

Task Tags
Template Default Values

[+ Help

(- Installfupdate

[+ Run/Debug

¥ Team

[Fuiitsu -] 5

=

«| | >

2 ===
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After Confirming the Register view configuration, the tool can be now used.

To open a register viewer in the CDT debug perspective (see chapter 12 for detailed

information), select Show View—Other... in the Eclipse's Window pull-down menu.
I
in  Project | Window Help
le New Window L’J@‘O;"J 50 J = 9

fdew Editor

Open Perspective 2
C/C++ Projects
Customize Perspective. . ] console Ale+shift+Q, €
Save Perspective As... “= Include Browser
Reset Perspective. .. (®) Make Target
Close Perspective = Navigator
Eroiy R 55 Outline Alt+Shift+Q, O
Navigation » [2! Problems Alt+Shift+Q, %
Preferences [ Project Explorer
= [ Properties
<" Search Alt+Shift+Q, 5
5 Tasks

Alt+shift+Q, Q

Then expand the “Debug” node and select “EmbSys Registers”. Confirm with OK.

ol

It‘;.-'pe filter text

#-(= General =
B CICH+
= Debug
©g Breakpoints

; ﬁ& Debug

R E b eqisters
x 0 Executables
639: Expressions

0 Memory
~ B, Modules
101 Reqisters

7S Signals —
-8 Trace Control

)= Variables
#-( Help |

| O_E I Cancel |
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During debugging on the RAM or ROM (Flash), the debug process must be stopped in a
breakpoint to get content (and refresh) of a certain register. Double click on this register to
start viewing its content. Registers which are selected get a green font. Changes in register
contents are shown with red values. When hovering over a register's description column you
see a short description for that register.

'm Eclipse Platform il I [=] 53]
Fie Edt Source Refactor Navigate Search Run Project Window Help
[ - |&@|s-0-Q- & | 4]0~ A &5 %5 Debug [ clce+
%5 Debug £ > |32 S [3 3 7 7 O Variables it Registers 53\ = Mocues| kO =0
=@, OpenOCD [Program) Name | value A
p C:0penOCD_FTDNopenocd-0.4.01srciopenacd.exe B fidt Main -
£1-[€] Debug-io-port-OpenOCD [GDB Hardware Debugging] o 73
=-&® GDB Hardware Debugger (5/25/11 2:54 PM) (Suspended) 8 r1 1792
= Thread [1] (suspended) e 1 _‘Ll
= 1 main() main.c:54 000000176 Z3| e
W C in)bi bi-gdb.exe (5/2511 2:54 PM) -
o] Criworkspasetio-portljo-port_rom.elf (5/25/11 2:54 PM) 1l -
[€) main.c 82\ = 0|22 Disassembly 53 | Enter location here s nlg¥=a
s0 4l ||» 0ooo0176: | mov.w r3, #12288 ; 0x3000 |
51// ==mmmmmmmmmmme main Progrem ---------------- 0000017a:  movt r3, #16387 ; 0x4003 =
nt32_t main(void) 0000017e:  mov.w rz, #255 ; OxEf
~ || oooooisz: | str.w rz, [r3, #1280]  : 0x500
FH3_GPIO->ADE = OxOOFF; // No Analog Inputs 56 FM3_GPIO->DDR1 = OXFFOO; // P18-P1F: LED
55 = 00000186 mov.w r3, #12288 ; 0x3000 =
1 Tasks |[2. Problems | £ Executables | =] Console | M8 Embsys Registers 23 (J Memory | = .l
‘Arch: cortex-m3 Vendor: Fujitsu Chip: MB9BFSO6N Board: - none — :
Register [ Hex | Bin | Reset | Access | address | Description -
(> ADC1_12bit The 12-bit AfD converter is a function that conver!
(> ADC2_12bit The 12-bit A/D converter is a function that conver!
& ExT The functions and operations of the external inter
(& InterruptourceCheck The interrupt controller determines the priority of i
B & Gro General Purpose /O Registers
B (& I0_PORT
& [&] prro 111 R The Port Fucntion Setting Register 0 selects the us
[=] poo bit 0y oxt 1
(=] Po1 (bit 1) [ 1 -
B ro2 (bit 2)
] o3 ot 3) ox1 i
[=] po4 (bit 4) ox1 1
(=] pos (bit 5) 0x0 0
(=] Pos (bit &) 0x0 0
(=] o7 (bit 7) 0x0 0
(=] pos (bit 8) ox0 0
(=] Pos (bit 9) 0x0 0
[=] poa (it 10) ox0 0
(=] Pos (bit 11) 00 0
(=] Poc it 12) ox0 0
(=] Pop (bit 13) 0x0 0
(=] PoE (bit 14) ox0 0
[=] PoF (bt 15) ox0 0
o BT e ow s hao i S Bt 1 M_"I:l

I ]
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14 Eclipse Features
14.1 Overview

The Eclipse CDT provides many tools and features, which can help the user for the
embedded software development for a FM3 MCU.
In the next paragraphs some of these features of the debug perspective are discussed.

14.2 Disassembly View

To display the “Disassembly” view in the CDT debug perspective (see chapterl2 for details),

select Show View—Disassembly in Eclipse's Window pull-down menu.

Run Project | Window Help

5 New Window 2
v 3 A3 ) = -
i J t=ia, Mew Editor N
R F 9= Yari
”# Open Perspective > ( Yariables %\_
d ©o Breakpoints Ale+Shift+Q, B
openocd.exe ’
sbugond] Customize Perspective... 1 console Alt+Shift+Q, C
-PM) (Suspende Save Perspective As... ﬁ Debug
Reset Perspective. .. isa
I Close Perspective. ) Executables k
rone-eabi-gdb.g Close All Perspectives & Expressions
#25(11 2:54 PM  Navigation » [ Memory
ujitsu_cortex-p: EY eferences ?" Modules
o= Outline Ale+Shift+Q, O
DR Eor o e {2 Problems Alb+Shift+Q, %
140 Registers
5S¢ Signals
!/ No Analog Inputs 3] Tasks
@2 Trace Control
// P18-P1F: LED-SEG1 output 7 <
g 5 = P PUSPR (9= Variables Ale+Shift+Q, ¥
// P38-P3F: LED-SEGZ output
Other... Alt+5hift+Q, Q
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The view will be then displayed as shown below.

x> S o‘(

A

(%5 pebug &3 [ =
= Q) OpenXD [Program)
»i CilOpenOCD_FIDNopanocd-0.4 Sherclopanccd exe
=[] Detug-o-port-OpenOCD [GOB Mardware Debugpng)
2 @ G0B My dware Debugger (S/25/11 2:54 PM) (Suspended)
= 4P Theead (1) (Suspended)
= 1 mand) main.c:54 000000176
i Ciiyagartolyagarto-tockhanibinamrnone-esbi-gdb. exe (5/25711 2:54 PM)
» Cliworkspaselio-portlio-port_rom el (S[25/11 2:54 M)

- o SR

| & mane 52N Ll opat romme

—mddnesencce BELN

52 intd2_t main(void) oy ¢
] 00000174: push {(r3, Ir}
> O FE3_GPIO->ADE = OxOOFF: // Mo Anaiog Inputs 54 TIJ_GPXO—>AD[ = OxO0FF: // %o Analog Inp
5 s # 00000176:  mov.w 3, §12288 3 0x3000
56 FE3_GPIO->DDR1 = OxFFOO: // P18-PiF: LED-SEG 0000017a: | movt r3, #16387 ; O0x4003
7 FE3_GPIO->DDR3 = OxFFOO; // P38-P3F: LED-SEG 0000017e1 | mov.w £2, §255 ) Oxfe
o 00000182 sce.w r2, (r3, #12380) ! OxS00
FE3 GPIO->PFR1 = OxD000; // FLO-FAF: LED-SEGL GFIO s6 FN3_GPIO->DDRY = OXFFOO: // P18-PiF: LED
FE3_GPIO->PFR3 = Ox0000: // PIO-FIF: LED-SEGZ GPIO 000001062 | mov,w £3,. #12200 2 0%3000
- 0000018a:  movr £3, #16387 : Ox4003
FN3 GPIO->DDRS = Ox0000: / PiB8-PiF: SU2 10, S93-INT 0000C18e: mov.w £2, #65280 ; Ox2200
g = 00000192¢  aste.w £2, {r3, #516) : 0x204
54  FE3_GPIO->PFRS = 0x0000; // P10-PiF: SU2-INTO, S¥3-INT o7 TEI_GPIO->DDRS = OxTFOO:  // PIB-PIT: ‘~'~'"_|
< . 00000196 mov.v £3, §12288 ; 0x3000
while (1) 0000019a:  move &3, §16387 ; Ox4003
( 0000019e: mov.v £2, §65280 ; 0x2200
PN3_GPIO-3PDORY = LEDPATTERN[coust / 10): 00000182:  sec.v £2, (rd, W524) ; Ox20¢
FNI_GPIO->PDORS = LEDPATTERN(count - ((count / 10) * U o THI_GPIO->PTR1 = 0x0000; // P10-P1F: LED
¢ = 000001a6; mov.v ©3, #12200 ; 0x3000
T watr 10600041 - A aies arie oo BN 000001a8:  movt £3. #16387 ; 0x4003 2
« 1 ;rj < ] _:_’-‘
1..«..([' mfﬂn—uh'ﬁrm(-m.wn RN am

" Yaribles {

On this view a pointer to the current instruction will be set, so that the user can break the

debugging process any time by clicking on the button Suspend. Do not mix it up with

Terminate, which will end the debug session!

=i

|5tep Into {F5}| /‘\hnstruchnn Stepping Mude|

Resume {FB
Step Cver {FE}
|Term|nate {Ch’l-l-F?_}| |5tep F‘.Emrn {F?}I|
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14.3 CPU Register View

The Eclipse CDT provides a register view that enables read and write access to the core
registers.
To get this view, select Show View—Register in Eclipse's Window pull-down menu.

: | Window Help
5 New Window v
2] L [e=1 v
_ MNew Editor
(G 9= Vari
= Open Perspective » ( )= Variables 23
Show Yiew d ©o Breakpoints Ale+shift+Q, B -
Customize Perspective.,. = Console Alt+Shift+Q, €
fe Save Perspective As... *$ Debug
D, Reset Perspective... =20 Disassembly
Close Perspective () Executables
I .
Close All Perspectives B Exprescions
8 Navigation > [J Memory
-] —
. Preferences =, Modules Ente
5% Outline Alt+shift+Q, 0 [——
counter for LED disgp E_ bl 4ShiF
count direction { Problems Alt+Shift+Q, X . 4
tireostery [
——————————— ¢ Signals
an
= Tasks -
@5 Trace Control , #
(9= Variables Ale+Shift+Q, v
r3,
Other... Alk+shift+Q, @ &3,

The selected view displays all core registers and their contents. Open the tree “Main” to get

a CPU registers overview.

(% onbup 12 A M W A F (8T 0 v i neceay S e
=1 G CpenxCD [Progran) | ks a
o CHOpenOCD_FTONopenccd-0.4 Merclopenced exe = 0 Men
= (€] Debug-o-port-OpentXD [GO6 Mardware Detugang] it 1000000
=1 @B GO Mardware Debugner (S125/11 2:54 #M) (Suspended) it s
5 4@ Thread [1] (Suspendad: Signal SIGINT' recerved, Descripbion: Inteengt, ) itz 200005
= 2 mak() mn. 40 0:00000162 m g
= 1§ man{) man.c:71 Cx00000274 it ee okg
pi Clysoatolragarto-tockhanibiamrnone-esteodb. exe (S/25/11 2:54 FM) intes 0
o Climorkspanalio-portiio-port_rom.ef (S/25/11 2:54 #M) e 0
ntey 0
intre 0
e 0
1 o 0 -
«| | »
|
l 4 »
lr @ manc 2\ opot rommap | - T 1 | Erter location here Miginie T=0
| 4 unsigned char count = 0; count 4 L. - mOveq .l'J, P -l
i’ signed char count_direction = 1; count 000001 5e; movne r3, #1
e | 00000160:  uxtb r3, rI
b RN aRE A PALC 100p wrmmm e 1% 00000162 ldr £2, (sp, #49)
‘ i6void wait (int a) | 00000164:  add.w r2, r2, §420496729%
|7 ! 00000168:  str r2, (sp, W4)
|3 (iwhile{an=)s I 0000016a:  cmp 3, #0O

To edit the content of a register, select the register and double click on it.
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14.4 Memory View

Eclipse's memory monitor view is a default part of the debug view.

Select Show View—Memory in Eclipse's “Window” pull-down menu.

¢ | Window Help

New Window & v >
Mew Editor

ISl =3

Open Perspective » : D,
e d o Breakpoints Ale+Shift+Q, B

Show Yi
Customize Perspective. . El Console Alt+Shift+Q, €
|o  Save Perspective As... %5 Debug
D Reset Perspective... == Disassembly
Close Perspective {3 Executables
Close all Perspectives G Expressions
8 Navigation >
M

Praferanrac =i Modules

To add a new memory monitor, click to the green plus sign in the Monitor pane.

The figure below shows the active memory monitors at address 0x20000000.

by T i T AL, A e % 0oo00162: | idr £2, (=p, W4)
i6void wait (int a) 00000164:  add.w r2, r2, F4294967258
al 00000168:  str r2, (sp, #4)
1544 while (a--): J 000001 6a;: cwp rd, #0
(=) 0000016c: bne.n Ox156 <vait+6> _J
[ Q00001 add sp, M8
SL{ /. ~=weemeseose=s. BAIR PrOGrER AddMemow 00000170 bx ic
intdZ_t main(void) = 00000172: nop
( Monitor i
4 FM3_GPIO->ADE = OxOOFF; / Tnputs $3 ¢
© hd annansn. O Yt .
< J ;rJ | | ;l’"
6!*&&%;0&&%@-%%%\ Tealles| il b= S 0)

s {8 e 0atoo00n oo ores> 53 Ve e

3 f Address |0 - 3 4-7 |lo -» le-r | )
< 20000000 QOAOSCFF OSO3FFEB 2SDAEEFE

20000010 FOCABCFE 0100FFEF Q0007 7BF 3000SFFA
20000020 CACATDFF OOO0OFFEF 20000787 ODDAFEA?
20000030  A424EBFF 43005FED 100CF97B OO00ALAL —]
20000040 SSTSFFEF 00400DFF Z108FFEB 21DOEFF9
20000050 SO0CI7CFE 01007FAF Q00077CE 3000495F
20000060 OOADTDFB 4002FDFB 400007F7 OOOGFEED
20000070 S404FABF 45006¥F5 9SO4BETF OO00AAAR ,'J

INANNGN  CENERTEY NANDATF T nENIEITR NENARSTER

& Monitor Memory , X|

Enter address or expression to monitor;

| 0x20009000 =l

® | OKé I Cancel |

The content of a selected memory address (RAM and some I/O resources) can be edited

and changed by double clicking on the respective address.
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14.5 Using Breakpoints on Eclipse Debug Perspective

After starting a debug session, the debugger will set a breakpoint at the main function.

v
Wl C:openiD f d-0.4. Ve o0 %M
= Dmmlmmw e E2e]

= @ GOB Hardware Debugger (SI26/11 208 PH) (Susgended) e 1792
= o Theead (1] (Suspended) e 1023
= e 1023

o Criyagartolyasgarto-tocichanibin abrob.exe (5126111 2:08 PH) e 0

wi Criworkspaselio-portio-port_rom.of (S/26/11 2:00 PM) mies 0

8 mosiic
JJ.

*ﬂ S e W Bon = 4% 5 7 7 0ok vaistes | Regaters 180 Mokl Tan s 0]
3 m[ﬁwdﬂ] -

[wam @ mens 5 G = D5 oumsently 13\ [Ctwicaznbeee 9| &) ], T 0
46 whide(a--): Al 12 00000176:  mav.w £3, 12280 2 0%3000 J
| ':'ooooon.: wmovet £3, S16387 ; Ox4003
L0000017e: mov.v 2, WSS ; Oxt2
00000182 ate.v £2, (€3, §1280) : OxS00
1S6 FH3_CPIO->DDR1 = OxFFOO: // P18-PiF: LED.
: = — |00000186: moOv.v £3, N12288 : Ox3000 !
FH3_GPIO->ADE = OxOOFF: // No Analog Inputs 1 0000018a:  movt r3, §16387 : Ox4003
5S 0000D018e: ®mov.v r2, NE5280 ! Oxr100
56 FN3_GPIO->DDR1 = OXFF0O; // P18-PiF; LED-SEG1 outpus ‘000001521 str.v r2, [r3, #516] 1 Ox204
57 FRI_GPIO->DDRY = OxFF00; // PIS-PI¥: LED-SEGE output 57 FH3_GPIO->DDR3 = OXFFOO; // FIB-PIF: LED
50 100000196  mov.v £d, ¥12200 : 0x3000
5% FRI_GPIO->PFR1 = Ox0000; // P10-PiF: LED-3EG1 GPIO 000001%98: wovt ©d, S16387 ; O0x400) .
50 FN3_CPIO->PFRI = Ox0000: // P30-PIF: LED-SEGE GPIO 000001%e:  mov.w 2, WES280 ; Ox£200 e
63 00000162 : ste.v v2, (3, #524) : 0x20¢
62 FN3_GPIO->DDRS = Ox0000: // P18-PiF: SU2~INTO, S¥3I-INTI 59 FH3_GPIO->PFR1 = Ox0000; / P10-PIF: LED
63 L 000001a6: mov.v £3, N12283 : Ox3000
54 FM3_GPIO->FFRS = Ox0000: // P10-PiF: SU2-INTO, S¥3-INT: 000001aa: move ¥3, F16387 ; Ox4003
133 i . 000DOlae:  mov.v r2, #0
while(l) \ str r2, [r£3, #4)

HO-port-OpenOCD [GOO Mardware Debuggng h okt oo )
‘h’mut rate; )7 ¥b/zec, $9¢ brtea/unu. -
monitor gdb_breakpoint override soft

break main

Breakpoint 7 at Ox176: f2ile src/masin.c, line S4.

Continue

Breakpoint 1, main {) at src/main.c:S54
54 FN)_GPIO->ADE = OxOQOFF; // No Analog Inputs

';hl

Other breakpoints can be set by double clicking in the left pane in the source code tab
beside the line numbers.

) T _numm

000001761 | mov.w £3, §12288
000001 7a: move £3, 16387 0!4003

(000001 7e: mov.w £2, M55 Oxt2

00000182 : str.v £2, (23, M1280) ; 0xS00

£13 TRI_GPIO->DDR1 = OxFF00; // P16-PIF: LED.

-------------- BALD PrOJT O ~—-==s=—-—ee——e-

; double click here
| FR3_GPIO->ADE. = OxOOFF; // Mo Analog Inputs

56 FE3_GPIO->DDR1 = OxFF00: // P18~-PiF: LED-3EG1 output | 00000186:  mov.w r3, #12288 : 0x3000
57 FN3_GPIO->DDR3 = OxFFOO: // P38-F3F: LED-SEGZ cutput 10000018a:  movt r3, 16387 ; Ox4003
0000018e: mov.v rZ, #65280 7 Oxf£200

000001921 str.v r2, [r3, #S16) 1 Ox204

57 FE3_GPIO->DDR3 = OxFF0O: // F38-P3F: LED)
000001561 mov.v r3, #12288 : 0x3000
0000015a: move £3, §16387 : Ox4003

FN3 _GPIO->PFR1 = 0x0000: // Pi0-PiF: LED-3EGL GPIO
50 FRI_GPIO->PFR3 = 0x0000: // PI0-PIF: LED-3EGZ GPIO

rH3_GPIO->DDRS = Ox0000:; // PiB-PiF: 3RI-INTO, SUI-INTI

'y 0000019e: mov.v £2, ¥65280 : Ox£200 <=
FRY_GPIO->PFRS = Ox0000; // P10-PIF; IW-INTO, SVUI-INTL 000001a2: | str.v £2, (13, WS24) : Ox20¢
59 FES_CPIO->PYRI = Ox0000: // P10-PIF: LED
00000186:  mov.w r3, #12288 ; 0x3000

00000100 movet ©3, #16387 ; Ox4003
0000010e: mov.v r2, ¥O
0000012 : ser 2, [v), #4)

o g

e FN3_GPIO->PDORI = LEDPATTERN[count / 10]: |
2 FM3_GPIO->PDOR3 = LEDPATTERN[count - ((count / 10) * iiw]
4] | »

A\

January 31, 2014, MB9BFD18T-AN706-00061-1v1-E

105



N

SPANSION-

h | APPLI

CATION NOTE

Now Resume the debug session.

u{>" [

S| =

/l\

[Step Into (F5)]

[Instruction Stepping Mode |

=i

Step Over {FE}

[Terminate (Cirl+F2) |

[Step Return F7|

The next figure demonstrates debug process, if a breakpoint was hit.

= 0|z ossssently & | Enter kocaticn beee 3|Um]&v=n‘
= 000001d2: mov.w r3, W122e8 7 Ox3000 B
/ IPALL DEOQEAm === w=mewwee 000001d6: movt r3, N16387 ; Ox4003
S int32_t main(void) 000001da: mov.w r2, KO
53 ( 00000 de: atr r2, (r3, #20)
4 FN3_GPIO->ADE = OXOOFF: // No Asalog Inputs 00000%e0:  Db.n OxleS <mainell6>
S5 | — nt / 10
56 FN3_GPIO->DDR1 « OxFF00: // P18-pif: ®000001e3: | mov.w k3, #12288 2 0x3000
57 FM3_GPIO->DDRI = OxFFOO; P38-par:
o 00000820 movw r£2, N32776 : Ox8003
S0 FM3_GPIO->PFR1I = Ox0000: / P10-P1F: LED-SEGL GPIO 00000LZ4: move ¥2, NS191  Oxirre
K FN3_GPIO->PFRI = Ox0000; [ PI0-PI¥;: LED-SEGE GPIO 00000128 ided ri, (22, WO)
1 L movw r2, NS2429 : Oxecced
ri3_GPIo->DDRS = Dx0000; / P1O-P1F: SVI-INTO, SWI-INTL . move 2, #S2428 : Oxceee
K 00000202 & woull 20, 22, £2, &1
44 FRI_GPIO->PFRS = Ox0000: // P1O-P1F: SW2-INTO, SWI-INT1 00000206 mov.v €2, £2, lac N3
o 0000020a: uxth 2, x2
while (1) 0000020¢: =mov £l, 2
¢ . 0000020e move T, NM1732 ; Oxécd
FB}_GPIO->PROR1 = LEDPATTERN([count / 10); 00000212 move rd, WO
FE3_GPIO->PDOR3 = LEDPATTERN{count - ((count / 10) * 1t 00000216; ldrh.v 2, [r2, ©1, 1=1 ¥1)
00000214 str.w v, (), #1020} 7 0x404 o
wait (1000000} // wait scoe Cine - P . A AREA L RRARS o b AR - &
S C - S o P
[ Tasks | 2. Problems BX x| ixi3eeE 8- r5-°0

szs<- EmbiSys Regaters | () Mamory |

1208 PH)

force soft breakpomta
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15 Appendix

15.1 Glossary

Used abbreviations in this document

Abbr.

Meaning

Short Explanation

*.bin
(file extension)

Binary Format File

A file that contains program data in raw
binary form without any additional
information

* elf
(file extension)

Executable and Linkable
Format

Object code containing debug
information (symbols, addresses,
modules, etc.)

* hex

Hexadecimal format file

A file that contains program data and

(file extension) | (Intel) address information (Intel format)
*. mhx Motorola Hexadecimal A file that contains program data and
(file extension) | Format File address information (Motorola

S-Records format)

CDT C/C++ Development Tooling | Tool Chain with is used by Eclipse in this
configuration

EABI Embedded-Application Standard format convention interface for

Binary Interface embedded applications (used in Linux
systems — cf. None-EABI)

FTDI Future Technology Devices Company, which provides the

International Ltd. JTAG-to-USB interface chips et al.

JTAG Joint Test Action Group IEEE Standard 1149.1 for testing and
debugging hardware (here: MCUS)

JRE Java Runtime Environment Environment software for a virtual
machine, which allows to run JAVA
applets (e.g. Eclipse) on the PC

GDB GNU Debugger Debugger software for the GNU Tool
Chain

GNU “GNU’s not Unix” Development Tool Chain

LibUSB Library for USB Open source library for USB drivers,
here the Windows compilation is used

None-EABI None-Embedded-Application | Embedded application layer interface for

Binary Interface non-Linux systems, here: Windows OS
(— cf. EABI
OCD On-Chip Debugger software for on-chip
Debugger/Debugging debugging, here using the JTAG protocol
OpenOCD Open Source On-Chip Open Source Code Debugger Software
Debugger
YAGARTO “Yet another GNU ARM tool | GNU tool chain ported and precompiled

chain”

for Windows OS

A\
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15.2 Links

15.2.1 Software

Eclipse IDE:
http://download.eclipse.org/eclipse/downloads/

Yagarto Tool Chain:
www.yagarto.de

OpenOCD:
http://openocd.sourceforge.net/

LibUSB:
http://sourceforge.net/projects/libusb-win32/files/

Embedded System Register View Plug-In for Eclipse:
http://sourceforge.net/projects/embsysreqview/

JRE:
http://java.com/

15.2.2 Hardware

J-Link from IAR
http://www.iar.com/Global/Products/Hardware-Debug-probes/DS-J-Link-ARM-09.pdf

ARM-USB-TINY from olimex
https://www.olimex.com/Products/ARM/JTAG/ARM-USB-TINY/

SK-FM3-176PMC-ETHERNET V1.1 from Spansion Semiconductor

http://www.spansion.com/products/microcontrollers/pages/tool-detail-sk-fm3-176pmc-et
hernet.aspx

NOTE : These URLs are subject to change without notice.
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16 Additional Information
Information about Spansion’s Microcontroller can be found on the following Internet page:

http://www.spansion.com/
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Rev Date Remark
1.0 Jan. 07,2013 | First Edition
1.1 Jan. 31, 2014 | Company name and layout design change
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Colophon

The products described in this document are designed, developed and manufactured as contemplated for general
use, including without limitation, ordinary industrial use, general office use, personal use, and household use, but
are not designed, developed and manufactured as contemplated (1) for any use that includes fatal risks or dangers
that, unless extremely high safety is secured, could have a serious effect to the public, and could lead directly to
death, personal injury, severe physical damage or other loss (i.e., nuclear reaction control in nuclear facility,
aircraft flight control, air traffic control, mass transport control, medical life support system, missile launch control
in weapon system), or (2) for any use where chance of failure is intolerable (i.e., submersible repeater and
artificial satellite). Please note that Spansion will not be liable to you and/or any third party for any claims or
damages arising in connection with above-mentioned uses of the products. Any semiconductor devices have an
inherent chance of failure. You must protect against injury, damage or loss from such failures by incorporating
safety design measures into your facility and equipment such as redundancy, fire protection, and prevention of
over-current levels and other abnormal operating conditions. If any products described in this document represent
goods or technologies subject to certain restrictions on export under the Foreign Exchange and Foreign Trade Law
of Japan, the US Export Administration Regulations or the applicable laws of any other country, the prior
authorization by the respective government entity will be required for export of those products.

Trademarks and Notice

The contents of this document are subject to change without notice. This document may contain information on a
Spansion product under development by Spansion. Spansion reserves the right to change or discontinue work on
any product without notice. The information in this document is provided as is without warranty or guarantee of
any kind as to its accuracy, completeness, operability, fitness for particular purpose, merchantability,
non-infringement of third-party rights, or any other warranty, express, implied, or statutory. Spansion assumes no
liability for any damages of any kind arising out of the use of the information in this document.

Copyright © 2013-2014 Spansion Inc. All rights reserved. Spansion®, the Spansion logo, MirrorBit®, MirrorBit®
Eclipse™, ORNAND™ and combinations thereof, are trademarks and registered trademarks of Spansion LLC in
the United States and other countries. Other names used are for informational purposes only and may be
trademarks of their respective owners.
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