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Apply.

3. Click the corresponding title from the search results.
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solutions.

About Cypress

Cypress is the leader in advanced embedded system solutions for the world's most innovative
automotive, industrial, smart home appliances, consumer electronics and medical products.
Cypress' microcontrollers, analog ICs, wireless and USB-based connectivity solutions and reliable,
high-performance memories help engineers design differentiated products and get them to market
first. Cypress is committed to providing customers with the best support and development
resources on the planet enabling them to disrupt markets by creating new product categories in
record time. To learn more, go to www.cypress.com.
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FM3 Microcontroller Development Environment With GNU Tool Chain

Target Products: Refer to Section 2

This documentation describes the implementation of GNU tool chain on the Eclipse platform for the FM3 family
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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.
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Host OS

Windows7(32bit)

ICE

J-Link / ARM-USB-TINY

Target board

SK-FM3-176PMC-ETHERNET V1.1

Target MCU

MB9BFD18T

2 Target products

This application note is described about below products;

(TYPEO)
Series Product Number (not included Package suffix)
MB9A100A MB9AF102NA,MB9AF104NA MBOAF105NA
MB9AF102RA,MB9AF104RA MB9AF105RA
MB9B100A MB9BF102NA,MB9BF104NA ,MB9BF105NA,MB9BF106NA
MB9BF102RA,MB9BF104RA,MB9BF105RA,MB9BF106RA
MB9B300B MB9BF304NB,MB9BF305NB,MBI9BF306NB
MB9BF304RB,MB9BF305RB,MB9BF306RB
MB9B400A MB9BF404NA,MB9BF405NA,MB9BF406NA
MB9BF404RA,MB9BF405RA,MB9BF406RA
MB9B500B MB9BF504NB,MB9BF505NB,MBI9BF506NB
MB9BF504RB,MB9BF505RB,MBI9BF506RB
(TYPE1)
Series Product Number (not included Package suffix)
MB9A110A MB9AF111LA,MBO9AF112L A,MB9AF114LA
MB9AF111MA ,MB9AF112MA MB9AF114MA,MB9AF115MA ,MB9AF116MA
MB9AF111NA MB9AF112NA MB9AF114NA MB9AF115NA,MBOAF116NA
MB9A310A MB9AF311LA,MBOAF312LA,MB9AF314LA
MB9AF311MA,MB9AF312MA ,MB9AF314MA,MBO9AF315MA,MB9AF316MA
MB9AF311NA MB9AF312NA MB9AF314NA MBOAF315NA,MBOAF316NA
(TYPE2)
Series Product Number (not included Package suffix)
MB9B110T MB9BF116S,MB9BF117S,MB9BF118S
MB9BF116T,MB9BF117T,MB9BF118T
MB9B210T MB9BF216S,MB9BF217S,MB9BF218S
MB9BF216T,MB9BF217T,MB9BF218T
MB9B310T MB9BF316S,MB9BF317S,MB9BF318S
MB9BF316T,MB9BF317T,MB9BF318T
MB9B410T MB9BF416S,MB9BF417S,MB9BF418S
MB9BF416T,MB9BF417T,MB9BF418T
MB9B510T MB9BF516S,MB9BF517S,MB9BF518S

WwWWw.Ccypress.com
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MB9BF516T,MB9BF517T,MB9BF518T

MB9B610T MB9BF616S,MB9BF617S,MB9BF618S
MB9BF616T,MB9BF617T,MB9BF618T
MB9BD10T MB9BFD16S,MB9BFD17S,MB9BFD18S

MB9BFD16T,MB9BFD17T,MBO9BFD18T

(TYPE3)
Series Product Number (not included Package suffix)
MB9A130LA MB9AF131KA,MB9AF132KA
MB9AF131LA,MB9AF132LA
(TYPE4)
Series Product Number (not included Package suffix)
MB9B110R MB9BF112N,MB9BF114N,MB9BF115N,MB9BF116N
MB9BF112R,MB9BF114R,MB9BF115R,MB9BF116R
MB9B310R MB9BF312N,MB9BF314N,MB9BF315N,MB9BF316N
MB9BF312R,MB9BF314R,MB9BF315R,MB9BF316R
MB9B410R MB9BF412N,MB9BF414N,MB9BF415N,MB9BF416N
MB9BF412R,MB9BF414R,MB9BF415R,MB9BF416R
MB9B510R MB9BF512N,MB9BF514N,MB9BF515N,MBI9BF516N
MB9BF512R,MB9BF514R,MB9BF515R,MBI9BF516R
(TYPES5)
Series Product Number (not included Package suffix)
MB9A110K MB9AF111K,MB9AF112K
MB9A310K MB9AF311K,MB9AF312K
(TYPESG)
Series Product Number (not included Package suffix)
MB9A140NA MB9AF141LA,MB9AF142LA,MB9AF144LA

MB9AF141MA ,MB9AF142MA,MBOAF144MA
MB9AF141NA,MB9AF142NA,MBO9AF144NA

MB9A340NA MB9AF341LA,MBOAF342LA,MBOAF344LA
MB9AF341MA ,MB9AF342MA,MBOAF344MA
MB9AF341NA,MBOAF342NA,MB9AF344NA

MB9AA40NA MBOAFA41LA,MBO9AFA42LA,MBOAFA44LA
MB9AFA41MA,MBO9AFA42MA , MBOAFA44MA
MB9AFA41NA ,MBOAFA42NA,MBOAFA44NA

MB9AB40NA MB9AFB41LA,MB9AFB42LA,MBOAFB44LA
MB9Y9AFB41MA,MBO9AFB42MA,MBOAFB44MA
MB9AFB41NA ,MBOAFB42NA,MBOAFB44NA
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(TYPE7Y)
Series Product Number (not included Package suffix)
MB9A130N MB9AF131M,MB9AF132M
MB9AF131N,MB9AF132N
MB9AA30N MB9AFA31L,MB9AFA32L
MB9AFA31M,MB9AFA32M
MB9AFA31N,MBY9AFA32N
(TYPEBS)
Series Product Number (not included Package suffix)
MB9A150R MB9AF154M,MB9AF155M,MB9AF156M
MB9AF154N,MB9AF155N,MB9AF156N
MB9AF154R,MB9AF155R,MB9AF156R
(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 MB9BF521K,MB9BF522K,MB9BF524K
MB9BF521L,MB9BF522L,MB9BF524L
MB9BF521M,MB9BF522M,MB9BF524M
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Figure 1. Cypress 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

WWW.Cypress.com Document No. 002-04421 Rev.*B 5
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2.1 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.

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

Client Server

TCP

— —

ARM JTAG

Ec"pse -

HOST

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

Figure 3. Link from IAR Systems

WWW.Cypress.com Document No. 002-04421 Rev.*B 6
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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

USB powered JTAG emulator for Cortex-M devices

License for J-Link GDB server

Support download in RAM and Flash

License for the flash breakpoints

SWD / SWV

Voltage range: 1.2V-5V

WWW.CYpress.com Document No. 002-04421 Rev.*B 7
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2.3 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/

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

m  Uses ARM’s standard 2*10 pin JTAG connector

m  Voltage range: 2V-5V

m  Software supported by OpenOCD

WWW.Cypress.com Document No. 002-04421 Rev.*B 8


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

o CYPRESS

g~ EMBEDDED IN TOMORROW™ FM3 Microcontroller Development environment with GNU Tool Chain

w

Compiler

3.1 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.

3.2 Downloading Yagarto Tools
The Yagarto components can be downloading from the Yagarto Website:

http://www.yagarto.de/

\:\ =» | 3; \97 71 @ Web Tw-mn.yagarto.der

YAGA RTO Yet another GNU ARM toolchain

HINES

Why?

Howto? Why another GNU ARM toolchain?

Downioad Initially | was searching for a toolchain with the following features:
OpenOCD

Suppart « not based on Cygwin

License information « works with Eclipse

Non-commercial version « cheap for the beginners

Note

| found some native Windows toolchains based on MinGW, but the GDB 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:

« JTAG debugger interface like the J-Link GDB Server or the Open On-Chip
Debugger.

« Binutils, Newlib, GCC compiler, and the GDB debugger
« Eclipse Platform Runtime Binary and Eclipse CDT.

YAGARTO is a hobby project and supported only by the community. If you 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.

WWW.Cypress.com Document No. 002-04421 Rev.*B 9
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D O we

Download

v yaQarto. e/ # downioad

The packages of YAGARTO can be found here

Ej

£

Package Version Date
(EGARTO Tods B
o e——
( md5: 07287 ac3cd10b132a07613%0b5176895 ) 20100703 03.07.2010
Include tools ke make, sh, touch, uname and more
S

( md5: 9ecBcd49295b0b8dd60a7 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

Newdib-1.19.0 m
Note: | got a info that this version has some problems | GCC-4.52 P
if the "svc 0° assembler instruction is 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 8.

3.3 Installing YAGARTO tools

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

can be started.

[{ -~ Ordner v

Deskkop'Yagarto-Downloads

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

vagarto-bu-2.21_gcc-4.5.2-c-...

WWW.Cypress.com Document No. 002-04421 Rev.*B
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# YAGARTO Tools 20100703 Setup

Welcome to the YAGARTO Tools
20100703 Setup Wizard

This wizard will guide you through the installation of
YAGARTO Tools 20100703,

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 reboot your
computer,

Click Mext to continue.

Cancel

# YAGARTO Tools 20100703 Setup

5 License Agreement
) Please review the license terms before installing YAGARTO Tools
> 20100703

Press Page Down to see the rest of the agreement.

GNU GENERAL PUBLIC LICENSE ~
Yersion 2, June 1991

Copyright {C) 1959, 1991 Free Software Foundation, Inc.
51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.
Preamhle A4
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

< Back I Next > |

Cancel

|

# YAGARTO Tools 20100703 Setup

Choose Components

Choose which features of YAGARTO Tools 20100703 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:

Add the make utils to the PATH variable

Description
Space required: 2,.6MB

< Back ' Mext > |

Cancel |

$ YAGARTO Tools 20100703 Setup

Choose Start Menu Folder

Choose a Start Menu Folder for the VAGARTO Tools 20100703
shorbeuts,

Select the Start Menu Falder in which vou would like to create the program's sharteuts., You
can also enter a name to create a nevs folder.

Autostark -~
Avira
Cygwin

ElsterFormular

Microsoft Office

OpenOffice.org 3.3

Packard Bell ImageWriter

Panda Security

Sandboxie

Spiele

Verwalbung 5

I Do nat create sharkeuts

< Back | Install

Cancel I

# YAGARTO Tools 20100703 Setup

computer.

$ YAGARTO Tools 20100703 Setup

Choose Install Location
Choose the folder in which to install YAGARTO Tools 20100703,

Setup will install YAGARTO Tools 20100703 in the following folder. To install in a different
folder, click Browse and select another Folder. Click Next to continue.

Destination Folder

Browse,

I C:\Yagarto\yagarto-tools-20100703

Space required: 2.6MB
Space available: 3.4GB

< Back Mext > I Cancel

|

# YAGARTO Tools 20100703 Setup

Installation Complete
Setup was completed successfully.

Completed

Show details

| Mext > I

Completing the YAGARTO Tools
20100703 Setup Wizard

YAGARTO Tools 20100703 has been installed on your

Click Finish to close this wizard.

Visit the YAGARTO site for the latest news.

| Finish I

WwWWw.Ccypress.com
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Next, start the following installation of the ARM compiler toolset “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 A=) $ YAGARTO 4.5.2 Setup

License Agreement

Welcome to the YAGARTO 4.5.2

Please review the license terms before installing YAGARTO 4.5.2.

Setup Wizard
This wizard will guide you through the installation of Press Page Down to see the rest of the agreement.
YAGARTO 4.5.2.
GNU GENERAL PUBLIC LICENSE ~
It is recommended that you close all other applications Version 3, 29 June 2007
before starting Setup. This will make it possible to update
relevant system files without having to reboot your Copyright (C) 2007 Free Software Foundation, Inc. <http:/jfsf.orgf>
computer. Everyone is permitted to copy and distribute verbatim copies

of this license document, but changing it is not allowed.
Click Next to continue.

Preamble
v

1 you accept the terms of the agresment, 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

Cancel < Back I Next > I Cancel I

 YAGARTO 4.5.2 Setup

# YAGARTO 4.5.2 Setup

Choose Components Choose Install Location

Choose which features of YAGARTO 4.5.2 you want to install. A Choose the folder in which to install YAGARTO 4.5.2.
Check the components you want to install and uncheck the components you don't want to Setup will install YAGARTO 4.5.2 in the Following folder. Ta install in a different folder, click
install. Click Next to continue. Browse and select another folder. Click Next to continue.

Select components to install:

Newlib-1.19.0
GCC-4.5.2
GDB-7.2 Destination Folder

Add YAGARTO to the PATH variable
“ | C:\Yagartolyagarto-GNU-toolchain Browse...

Space required: 137.0MB Space required: 137.0MB
Space available: 3.4GB

<gack [ met> | concel | <gack [ met> | cancel |

# YAGARTO 4.5.2 Setup x| ® YAGARTO 4.5.2 Setup
Choose Start Menu Folder b, Installing
¥ Choose a Start Menu Folder For the YAGARTO 4.5.2 shortouts, 0\ Please wait while YAGARTO 4.5.2 is being installed.
Select the Start Menu Folder in which you would like to create the program's shortouts, You Extract: sample_update_policy.hpp

can also enter a name to create a new Folder,

vagarto-GNU-toolchain| Show details

Autostart: ~
fvira

Cyguin

ElsterFarmular

Microsaft Office

OpenCfice.org 3.3

Packard Bell Imagewriter

Panda Security

Sandboxie

Spiele

Verwaltung ~

I™ Do not create shorteuts

< Back Install Cancel I , R | e |

 YAGARTO 4.5.2 Setup

Y Installation Complete
A Setup was completed successFully.

Completed

© 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,

Show details

Visit the YAGARTO site For the latest news.

I Mext > I Finish I

WWW.CYpress.com Document No. 002-04421 Rev.*B 12
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Driver

4.1 LibUSB
Note: 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/

4.2 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.

Device Options  Help

Driver l

| 2 [winuss (ve.1.7600.16365) |4 MoreInformation
! WinUSB (libusbx)

USE ID D'_ libusb-win32

== - Install WCID Driver  |w libusbk
wcn?| | - P
L WinUSE {Microsoft)

0 devices found.

WWW.CYpress.com Document No. 002-04421 Rev.*B 13
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Please Click on Option—List All Devices.

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

Driver,

St “1—6—35 A More Information
ﬁdvanced Mode —Jr] . WinlJSB (Iibusbx}
USB It Log Verbosity E libusb-win32
— Y
Install WCID Driver  |¥ libusbk
[ ] WinUSB (Microsoft)

0 devices found.

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

Zadie EEX
Device Options  Help

< e, | (et

ibusb-win32 (Vl -2-6-0) More Information

Driver fink (v2.6.5.0) |
WinUSE {libusbix)

USE ID 0101 libush-win32

3 Replace Driver |v libusbk
WCID = @ WinUSE (Microsoft)

3 devices found.

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

Driver Installation

Ll
sl ) The driver was installed successfully.

WWW.Cypress.com Document No. 002-04421 Rev.*B 14
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Please confirm that J-Link driver is included in libusb-win32 devices from the device manager window.

S5 4R I2 -+
FrALE BEER RTM ALTH
- B ES 20 8 =RE

= _g PC102208

# . DVD/CD-ROM R34
=) IDE ATA/ATAPI O +O -3
[+ E8 Jungo

= Q libusb-win32 devices

[+-E8 Texas Ihstruments Emulators

# 68 USB (Universal Serial Bus) J/h0—3
% K-

- dUP1-R

+- @, HOU R EFF BLUF -4 b5
w0 YATL FIAA

+ e TAAD B34

w3 FATLA PEIR

+ H@ Ay bO-h PR

# 88 1 -R AVR-D14 A FIAA

A J0toH

# S A=F COM £ LPT)

#) XOACEQENOMRA T4 FHAA
=-8 E2X

# e SRR L4
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ol

Debugger

51 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.

5.2 Using LibUSB driver

5.2.1 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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5.2.2 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

# MB9BFD18 has 1MB of user-available FLASH If using J-Link, please set this
# flash bank mb9bf500 <base> <size> 0 0 <targeT#> <variant> <cclk>
[calc_checksum]

If using ARM-US

please set thesg
enable.

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

# 4MHz / 6 so use 500

jtag _khz 500

666kHZ,

5 line enable.

5B-TINY,
lines

if { [info exists CHIPNAME] } {
set CHIPNAME $CHIPNAME

} 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

# MBI9BFD18 has 64*2kB of RAM on its main system bus
$ TARGETINAME configure -work-area-phys Ox1FFF0008 -work-area-size 0x8000
-work-area-backup 0
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To run the OpenOCD server, start the windows prompt and go to the folder, where the OpenOCD executable file was

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

generated, and run this program with the —f argument with the path to the configuration file above. For example:

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

v J¥E 7007k - openocd-0.5.0 -f _fopenocd.cfe

ports it allow

L CJ rain

U reset initiated

;44

200477 (mfg:

y.cpu: hardware slg; ts, 4 watcheoints
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If using ARM-USB-TINY, please confirm that the following window is displayed.

ex J¥E 207k - openocd-0.5.0.exe —f .fopenocd.cfe

ice found: 477

ints, 4 watchpoints
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6 Java Runtime Environment (JRE)

6.1 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.

WINDOWS\system32\cmd.exe
(C)> Copyright 1985-20081 Microsoft Corp.

C:\Dokumente und Eln“tellungen\ >java —version
java version "1.6.0_24"

Java(TM> SE Runtime Environment <huild 1.6.8_24-bB7)

Java HotSpot(TM> Client UM <(build 19.1-bB2, mixed mode, sharing)

C:\Dokumente und Einstellungen\ > S0

If windows cannot recognize this command, Java Runtime Environment (JRE) is needed to be installed.
6.2 Installing Java JRE

Download JRE from following URL:

http://java.com/

D
ows_manual.jsp _— =

t(g)

java.com/e

—
Il oo

Help Center

Java Downloads for Windows

Recommended Version 6 Update 24

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

By downloading Java you acknowledge that you have read and accepted the terms ofthe end user
license agreement

,‘Ef’ Windows
Windows 7/XPiVista/2000/2003/2008 Online Verify Now
o 2 % Instructions ety Mo
filesize: ~ 10 MB
After installing Java,
Windows 7iXPivista/2000/2003/2008 Ofiline restart your browser and
© filesize: 15.3 MB Instructions  yerify Java has been

installed correctly.
» Information about the 64-hit Java plug-in

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

What is Java?
Java installation can be done online or offline. Download one of the installation programs and start the installation procedure to

install JRE.

WWW.CYpress.com Document No. 002-04421 Rev.*B 20


http://java.com/

o CYPRESS

g~ EMBEDDEDIN TOMORROW™

FM3 Microcontroller Development environment with GNU Tool Chain

\l

Eclipse platform

Eclipse platform
The latest release of eclipse is available to download from the web site:

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

& woge Berwecsw x | Moo sromc voinen 5 || + 5]
i I B R -1 - e
'i - t Friend s
eclipse projec Y == 2y =
downloads - P
Suppot Excipeel Decome 3 eod

| stew Dewniosde

O s page you i fnd Be Lidedl budds sreduced Sy The Eciimae Dinect To it sladid mum The progrim dnd 36 Hrough the widr dnd dimilaper documastalisn priwded = the sekes hels syitem I you bive

prablems dowrisadng the Srses, Sertast the mebmumaler ¥ you e prsblens malafing or pesing the werkbesch 1o mm. check oot the Echpns Prasect FAQ. or Iry postng » queston 5 e tomgoss A1

dowrioads wre prowded usder the Lt and coaddions of B Eclpas Facndatin Sclieurs Uit Agreamert unleis slhérwens ipecied

Sas cthar asipns g peoGRct davvizady

BT elp oo wb Echpre Iansiatioss . chack ot Whe Babied projec

SO Tetens

See a0 the Bulid scheddle . rend niormanen sdout dfferert nds of baddy sccess gchived budds (nckdng anguage packs). or 1ee » but of 02 spdate 1081

Build Type Eaild Staon Build Date

Lacwst Release -3 Th, 9 Sep 2050 » 08 00 (0400)

362 and 37 Siwwam Stable Buld N0 Wed, 12 Jan 011 .. 0800 {£200)

37 Srea tegration Budd - Mon, 24 Jan 2011 - 0800 (0500

37 Srosm Nightly Bold -, N0 Sa_ 22 Jan 2011 - 2000 (0500)

36 = Sopam By L Whed, 19 Jan 3011 - 08 35 (2500

Language Pack

Baslld Mo Buaild Suabies Build Date

261 o Ths. 3 Sep 2090 - 38 00 (0400, s
E o %-9- & romce (sarm) -

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”.

-l O RO e oo . . -9 =

eclipse

Release Build: 3.6.1

Septemter 9, 2050 Theda downionts s provided usder the Eclipes Faundation Solwate Uaat Agreament

New and Noteworthy
Eclipse 3.6.1 Readme
The page pravides 2CCess 10 The vanous Sectons of s budd slong with detads relatng 10 25 ressts Test sesilts wre provied

Delow and performance ety we podted ore Thay atw svwlable YU My SCCEss The Sownlond Dage S04CHC 10 each platioon
By selecting ose of 1he Labs i the platlonn navigator sbove

[—-I Download now: Eclipse SDK wasen

BOEET  You aw cenently rening on Windews

T —

Vo T1o begb tvebes e T CLrrert brns AccHns e Seewca Dushs Dage

wot s aanlte B e (LNt

Friend 3

rent Dart “ - ;‘)E) s

Virw Tt the audiben 0 T0r € LTt Besd

Vi T T @ 1A

[Rp— °
B O %-0- B et c100%) -

The Eclipse platform binary package is available for many operating systems.
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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
iy} Windows (x86_64) (Supported Versions) (hitp) 57 MB
B Linux (x86/GTK 2) (Supported Versions) (hitp) 57 MB
B Linux (x86_64/GTK 2) (Supporied Versions) (hitp) 57 MB

The Eclipse platform binary is available from many http mirrors. After choosing one of these mirrors the software can
be downloaded.

(«][=] \E‘ \Z‘ i [@ web | wow.eclipse.org/downinads/downioad.php

Download der Datei

Name: eclipse-platform-3...n32.2ip (49,6 MB)

Dateityp:  ZIP-kamprimierter Ordner
Won:  mirror.netcologne.de

Offnenmit: | (£ ZIP-komprimierte Ordner v

[[] Auswahl merken und die Abfrage nicht wieder zeigen

Offnen [ Speichern ] Abbrechen Hife

D o $-8- @ Ansicht (100%) +
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| [ 1) | 16 Web ‘ www . eclipse.org/downloads/download. php

[#] Speichern unter [#]

Speichern in: [ =7 Downloads

Zuletzt
verwendete D...

Eigene Dateien

Arbeitsplatz

Dateiname: I eclipse-platform-SDK-3.6.1-win32 l Speichern ]

Netzwerkumgeb  Dateityp: LZIP-komp[imier[er QOrdner(*.zip) [ Abbrechen ]
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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:\

@Zum‘.’lck v J

l? /Fj Suchen

v

[C Ordner

.:1'17

Datei Bearbeiten Ansicht  Favoriten  Extras 7

Adresse [[‘{j Ci\edlipse

v] ‘Wechseln zu

Ordner
@ Desktop ~
@ B Eigene Dateien
=] 'Q Arbeitsplatz

[=) % Lokaler Datentrager (C:)
# [C5) sd1ec967a00e81e6d"
# =7 Dokumente und Einst:
= 9 edipse

# [7) configuration

5 dropins

# [ Features

®E ) p2

# [ plugins

(7 readme

# [ MSOCache
® [ prp
# (3 Program Files
# () Programme
£ O Sandbox
# 5 WINDOWS
“w Lokaler Datentrager (D:)
g Lokaler Datentrager (E:) |
e Lokaler Datentrager (F:)
\,l CD-Laufwerk (G:)
Q’ Systemsteuerung
# () Gemeinsame Dokumente

# (£ Dateien von said i
< | >

BB EBEBBE

&

Py

A
u configuration
I‘v "

u features

u plugins

.eclipseproduct
ECLIPSEPRODUCT-Datei
1KB

.
E edipsec

notice
Opera Web Document
9KB

U dropins

p2

readme

> artifacts
-Dokument
KB

eclipse
Konfigurationseinstellungen
1KB

epl-v10
Opera \Web Document
= | 17 KB

With the installation of Eclipse platform runtime binary, this installation of Eclipse is finished.
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7.2 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 & workspace Folder to use For this session,

Wirkspace: [ Ci\Dokumente und Einstellungentsaidiworkspace \;' [ Browse, .,

[Juse this as the default and do not ask again

oK l [ Cancel

After the selection of the workspace, Eclipse starts.

e
—eclipse

HELIOS

& Resource - Eclipse Platform EEx

Fle Edt Navigate Search Project Run Window Help

Welcome to Eclipse

) Overview [Z] Tutorials

% Getan overview of the features Go through tutorials

@4, Samples _/\_ What's New

Try out the samples N/~ Find out what is new
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(00]

C/C++ Development Tooling CDT

A 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
File Edit Mavigate Search Project Run  Window EEE/

@ Welcome. 53 ?folWelcome

g a9 * (%) Help Contents
Q e @7 search

Tutorials Samples What's New Dynamic Help
Key Assist... Ctrl+Shift+L
Ove rV i ew Tips and Tricks...
| Cheat Sheets...
The Eclipse Platform is a kind of xtensible IDE for anything a
Check for Updates

Install Mew Software. ..

About Eclipse Platform
@.,_ C/C++ Development : =

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

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.

£ Install

Available Software I T
Select a site or enter the location of a site. @r
swork with: i type or select a site ~ I [ add... ]

& Add Repository

LEETE MName: I ] [ Local... ]

) @ There

Location: |hl:l:|:v:,f,iI ] l Archive... ]

[ Select all ] [ Deselect all ]

Details
Shows only the latest versions of available software [ ] Hide items that are already installed
Group items by category what is already installed?

Contact all update sites during install ko find required software

Cancel

@ = Back Mext = Fin

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.
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£ Resource - Eclipse Platform

File  Edit  Na arch  Project Run

£ Install

Available Software (&2

Tutorials Samples What's New Select a site or enter the location of a site. Workbench

v|[ add. |

Find mare software by warking with the "Available Software Sites" preferences.

Wark with: | type or select a site

Overview

The Eclipse Platform is a kind of uni

Name
D@ There is no site selected.

((+ c/c++ Development £ Add Repository

Repository archive Name: | H Local... ]

Suchen in: 1@ downloads v[ Q L’ (5. Lacatrn: ‘http: m ‘[ e J
‘,E (2] eclipse-platform-3.6.1-win32
Zuletzt Cancel
verwendete D... @
Desktop
@ [ Hide items that are already installed
Eigene Dateien What is already installed?
H software
s
Arbeitsplatz
< Batk Mext > s
Dateiname: l ‘Vl I {ffnen ] Bk ! i)
Netzwerkumgeb  Dateityp: ‘“,iar;‘,zip v] [ Abbrechen ]

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

£ Install

Available Software
Select a site or enter the location of a site,
& Add Repository

Work with: E Hame: |CDT l[ Local... ][ Add... ]

] e Sites" preferences.

Location: l http:/{download. eclipse.orgftools/cdtfreleases/helio | [ Archive...

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

WWW.Cypress.com Document No. 002-04421 Rev.*B 27



AR,

ws CYPRESS

EMBEDDED IN TOMORROW™

FM3 Microcontroller Development environment with GNU Tool Chain

8.2

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 Run

Overview

The Eclipse Platform is

New Window

Mew Editor

Show Toolbar

Open Perspective

Show Yiew

Mavigation »

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

Close All Perspectives

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

tform - an open extensible IDE for anything and nothing in particular.

Workbench

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.

File Edit

via Search

Project Run

£ Resource - Eclipse Platform

™
9

(A

%9" *

Tutorials Samples What's New

Overview

The Eclipse Platform is a ki

C/C++ Development
Get familiar with the C/C+|

Workbench basics

Learn about basic Eclipse

Team support

Find out how to collaborat]

£ Preferences

(= General
[+ Appearance
Compare/Patch
Content Types
[# Editors
Keys
(= Network Connections
SSH2
Perspectives
Search
[+ Security
[#- Startup and Shutdown
Web Browser
[#- Workspace
- CJC++
(#-Help
(#- Install{Update
(#Run/Debug
[+ Team

Network Connections

Active Provider:

Proxy entries

Sche... | Host
[ Hre
[] HrPS
[ socks

& Edit Proxy Entry

Schema:

Port

Prov... | Auth User
Manual ~ Ffalse
Manual  false
Manual  false

Host: [

I Port: :l

[[JRequires Authentication:

User: [

Password: [

OK Cancel

|

Restore Defaults Apply

©)

s A Ee)

-

Workbench

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.

8.3

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

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.

WwWw.Ccypress.com
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Under Help menu, click on Install New Software.

& Resource - Eclipse Platform

File Edit Mavigate Search Project Run Window EEE[S

;@wem N ‘@Welcome o caE-")
- (2) Help Contents &
®Cli DSe &7 Search
2 Dynamic Help Workbench
Key Assist... Chrl+Shift+L
Tips and Tricks...
Welcol I le to | Cheat Sheets...
Check for Updates

() Overview m Tutorials
Get an overview of the features L 2 Go through tutorials

8{_7 Samples <> What's New
oy

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 a ke > Ak l
MMWOWMMW.
| Verson |
18 selacted.
& Preferences _loix
Fememr e e .

+ Gereral

@ CjC++

e (B oc 2o tet]

Automalic Updakes a- hitp: fdowriond.ackpse.orqldatatooks/upds
Avslable Software Stes o« ) ecipse. £dt

- Remote Systems o FRp:fdowrioad. ecipse ocqidsdpjme\fupdat

. Run/Dedug (m] .ﬂ ockpin

e it o ity doweiosd.eclpse. ceglecipselpdte:

= o4 PRtp:ffdowrioad eckpse.
o4 http:jdowelosd. eclpse. orgimat/1.0fupdate
o4 Pitp:ffdoweioad. eclpse orgimodelnglen i
o« Btpsfdoweioad. eclpss orglmodelrvlerrtl
o« d.ecipse.
o4 Ptp:jdoweioad. ecipse. #
o4 hetp:ffdowriosd.ecipse.org] e
o dowrioad eclgse.orq) af
o4 Petp:jfdomrioad. eckpse orgltodelnglmami
o4 FRtpe{/dowrioad.eclpse.
o4 Pitp:jfdoweioad. eckpse orgltodelninzti.
o4 htp:/, ecipse.
e

-
ot e s N.A..A.._m_.'_l
»

=

S

o ]_com || 9]

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.
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Hesource . Echipsa Platform

£ lnstall

Avalable Software: 0 Wy CORPLO-SABOIT- 1 5 Vowen 2 Bp
Selact a ske or &iter the locabSA a ske. PO FM-) 6 1 winid e S0 =
e v Schoan- St 1 6 1 heun-at b a2

Workwth: | type or seect 8 ko

Welcome to Ec

(;) Overview

Gat an overvaw of the features

@4, Samples

—~ Try out the samples

[Z) Show crly the latest versions of avalable scltware [T+ Rems that are siready rtaled
[£) Group remes by category What is skoady naaled?
[¥] Contact o update shes dure ratal to find requrred 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: Ilfﬁl- hittp: ffdownload. sdipse. orgitcols fodt frelesses helios

I"_'p-e e o
| Wersion |
= B0 0T Men Features
B 0+ Developrmnt Took 7.0.2.201 102110609
e Tooks DK 70,2201 1021 10609
= B 0T optional Festures
0% ThCs Code Anabysis Framework (Codan) 1.0.0.2011021 10609

21,0, 200 1021 10609
70,2200 1021 10609
2.1.0.2011021 10609

1.0.0.2011021 10609

7.0.0.201102110609

B ChC++ 6o Tookhan Buld Support 7.0.0.201102110609
B CiC+s G Tookhan Debug Suppert 7.0,1.201102110609
B “ CIC++ Mamory View Erhancamsnts 2.1.0.201102110609
B % Cl++ Remote Launch £.0.0.2011021 10609
T COP LR Parser 5.1,1.201102110609
O% CoPLR Parsar S0 5.1.1.201102110609
S OO Tacts 7.0.0.201102110609
o Edipse Detugger for CCH+ 1.0.0.2011021 10609

2 = 5.1,0.201102110609
0% P2 Cic+s Tookhsn Instalar 1.0.0.201102110609
[0 %% Wnified Parsled © Barkaley LPC Tookhsn Support 1.0,2.2011021 10609
06 unfied Pacalel C Suppeet 5.1.0.2011021 10609
0% wnied Peraled € Suppert SDK 5.1.0.201102110609
0% . Cfcs+ Complar Support £.1.0.201 1021 10609
%% "L G4+ Compder Supgoet 50K £.1.0.201102110609

Sabset A1 | wﬂl L ke sebected

Follow the next steps to start the plug-in installation.
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fwalable Software r— Install Detad I_
Chnk Sy o Ehiat g migh B gl o B e e b be retalled ol
') 3 '3
e Veriicn: M
- it i ecipse orgiocisjot relessesfhelos] -
Wikt | COT - g sl | & T+ Devslopreent Platforn TAZIOEIY... ongsdpse. ot platioe Fsshure. grocp
P more: softwans by worki weth the "irvaleble Softwape Stus’ orefererces. | || 5 0 04+ Darosioprant Tooks TALNEN,.. ergadoie.ot Fratre.grop
Gk O+ Devslopennd Tool (K AL, orgadpie. ot sdolestune roup
S O+ R P Deburg TAAMIE... ongadps.of debugodvieg Fashur
[T Vession a 5 Ecipse Debugoer for CiC++ LAY, orgedpse.ofdebeguedc festure gy
= [7]90 (D7 Man Features
(] 4 QT Davelopment Took TALZ. 20121 10608
4 i+ Drvpmenet Tous ST T2 1060%
= [5] 90 (D Ciptions Festuret
:{- )4+ Code Anabysts Framework (Codan] LODZSL U1 10605
4 ek Diebuager Servioes Framseedt [05F) Examples 101 I0ES
I ¢- 'I.KHDMWMM TOE2LEH0ES a
Cossert A | Sioms sl
Dotk Fl 3
See: Unkoowh
Detals
[] Shom oy the labest versions of svalabie softmare [t e thiat e sheady instalied
[ Grou e by categery ‘what s grah taled?
[ ontact, ol gt s i st s i o] st
el
W3

Riewview Liconses J
Licenses must be reviewed and acceptad before the softwars can be installed, p
Licenses; Licednds baxt:
] ”Edn-DEanchtm Sofftweare User Agreement ~
April 14, 2010
Lisage OF Cortent

THE ECLIFSE FOURDATION MAKES AVAILABLE
SOFTWARE, DOCUMENTATION, INFORMATICN
ARDIOR

OTHER MATERIALS FOR OPEN SCURCE FROJECTS
(COLLECTIVELY "CONTENT™).

LISE OF THE CONTENT 15 GOVERNED BY THE
TERMS AND CONDITIONS OF THIS

AGREEMENT ANDIOR THE TERMS AND
COMDITIONS OF LICEMNSE AGREEMENTS OR
NOTICES INDICATED Cf: REFEREMNCED BELOW,
B LISING THE COMTENT, ¥

AGREE THAT YOUR LIZE OF THE CONTENT 15
GOYERNED BY THIS AGREEMENT

ANDYOR, THE TERMS AND CONDITIONS OF ANY
APPLICAELE LICENSE AGREEMENTS

Oft NOTICES INDICATED OR REFERENCED
BELCAWY. TF YOLI DOy NOT AGREE TO THE

TERMS AND CONDITIONS OF THIS AGREEMENT
AHD THE TERMS AND CONDITIONS

OF ANY APPLICABLE LICEMSE AGREEMENTS CR:
NOTICES INDICATED Of: REFERENCED -

3 |{E}Iucmuhnte-mﬂlhakmnmm
{11 do not accept the berms of the boenss agreement

@ (<o ) o 4|Fm~uma1

Eclipse starts then the installation of CDT plug-in.
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& Resource - Eclipse Platform

File Edit Mavigate Search Project Run ‘Window Help
@ Welcome 62 fay AR o= \
Workbench
C ) Overview £ Installing Sofiware
Get an overview of the featu i Instaling Software
(LTI ]
86 > Samples Fetching org.eclipse.cdt.core.source_S....e.source_5.2.1.201102110609.jar.pack.gz
oy Try out the samples
[] Always run in background
[Run in Background] [ Cancel ] [ Details > J
i : Installing Software: (29%) EES) &

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

& Software Updates

\p ‘ou will need to restart Eclipse Platform for the installation changes to take
L

effect. You may try to apply the changes without restarting, but this may
Cause errors.

L Restart Now ] [ Mot Mow ] [Apply Changes Now]
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Working with the Eclipse IDE

O

9.1 C/C++ perspective
Start the Eclipse IDE.

=

td
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 7.2)

r .
—echpse

HELIOS

010, Al rig

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:'I,MV Documentseclipse-workspace ‘:] 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 N [ (O] x|
ile Edit Navigste Search Project Run Window Help
2 fay & AERS S

Welcome to Eclipse

Tutorials
Go through tutorials

. Overview
Get an overview of the features

o Try out the samples Find out what is new

@4, Samples <> What's New

0= J

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 MNavigate Search Project Run | Window Help
ew Window
Idew Editor

Show Toolbar

Show Yiew * £U Team Synchronifing

Customize Perspective...

Save Perspective As...
W e I CO m e Reset Perspective. ..

Close Perspective

Close All Perspectives

Overview ool k Tutorials
Get an overview of th  Preferences N Go through tutorials

Other...

4 Samples <> What's New

V- Try out the samples Find out what is new

WWW.Cypress.com Document No. 002-04421 Rev.*B 34



A
s

-

CYPRESS

EMBEDDED IN TOMORROW FM3 Microcontroller Development environment with GNU Tool Chain

9.2 Creating a C 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 Mavigate Search Project Run  ‘Window Help
4 Makefile Project with Existing Code

Alt+Shift+M

- s
Open File... [c+] C++ Project T
Close Gl & C Project K
Clase Al Ctrl4shiftesy: | [ Project...

Convert to a C/C++ Project
{2 Source Folder
[ Folder

|¢ Source File

Chrl+5

CErl+-Shift+S

|h Header File

Move. .

RENEME: v F2 | */ File from Template

Refresh F5 (& Class

Conyert Line Delimiters To > 5 Other... _—
Prinitsy, Ctrl4P

Switch Workspace >

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.g. “mb9bfxxx_ioport_counter”. Then click on Next to continue.

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

€ Project Select Configue ations

=

=1al =]

Creste C pro@ct of selached Eype

Spboct platferes ared confagurstiond you wish ko depkey on

Project bype:  Mskafils rojact

Project nares: | mitd oo _joport_coonte]
Tochans;

¥ Use gefat kcation Cioilagus stioees:

|'. Ve ieapeaca bl anoe_jopaort_colmber # E [ i
Project bype: Tookchesire:; Descioct o

(= Evenuktable - Gt Toolchain —
& Emplhy Prowecd Cyigpiny G0
® Helo Workd ANST C Project Fusitns Corbex-M3 Tooks
& [ Shared Libeary FusitprCor -3 3-Tookdhn
% S Ly

£ Fuiby Corte M3

e 1

¥ Shiows proet bypes snd bookchaire only if ey sre supported on the plstfor

[ weax] [[ emsn ]

Uk “Aahvanced settings” button to adt profect™s propertess,

Acddtional configurations can be sdded after project orestion.
Uss Panage configurstions” buttons elther on boobar o on property pages.

3

<tok | tee- |

cancel |
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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—Import... . This will bring up the file import dialog.

& C/C++ - Eclipse Platform (=] 3]
File Edit Source Refactor Mavigate Search Project Run Window Help
|t | | @ -8l -@ - |R-%-[3-0-Q- |8 - BB
J v o v v fg Resource
{Cproject Explorer £ S T OfEzow X\ ©Omk| =0
s Y An outline is not available.
>
Go Into
Open in New Window
=) Copy Ctr+C
Paste Chrl
¥ Delete Delete
MOYE. s
Rename... F2
24y Expart...
Build Project
Clean Project
2 | Refresh FS
Close Project
Close Unrelated Projects
Build Configurations »

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

=10l

Select
,
Import rescurces from the bocal file system into an existing project, | E - E I

Select an import sournce:
S General
[, Archive File

T
), Preferenc 1

M-S CIC++
= RunjDebusg

H-= Team

2

&) ) e
|\?J. = Back et = Firie Cancel

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.
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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.

=19
File system i
Source must not be empty. ( /
-
From directory: I

1nto folder: |anxx_~opod_coxﬂc

Options
I~ o existing withe
" Creare complete folder structure
(% Create selacted folders only

eSS tske NewFaider | | [y || concal |

K]

(@ Sk | o || Erish | Cancel I

Folder; | lo-port

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.

& Import

=l0lx|
File system e
Import resources from the local file system, { /
-
From directory: | C:\downioads\io-port =]  Browse... |
=]
# @ oport [1#] .cprogect
B L) .project
2 Libo-port_ram.elf
B [ io-port_ram.hex
i0-port_ram.map
B | o makefile
Fikor Typos... | peselect Al |
1
]Wofoﬂu:anxxx_wt_cmu | Browse... I
[ Options 7
‘ I~ Qverwrite existing resources without warning
€ Create complete folder structure
(5 Creste selocted folders only
‘ Advanced >>
@) <k | men> |l Breh || concel |

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.
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=laix]
Ble Edt Source Refactor Navigate Search Project Run Window Help
I/ o @ -6~ (d-@ - |R-®-|F-0-Q%-|®5 -] | Fg cic+
v £ [ Resaurce
S O)[Bowi 2 \_@mek| =0
An outline is not available.
® & inc
R ]
B& src
(a1 io-port_ram.elf
= io-port_ram.hex
| lo-port_ram.map
_& makefile
|2 problems 53 ] Tasks | E Console | [ Properties | SEEE
Qitems.
Descrition_~ {Resowce [ path [ Location | Type |
[{u2 15 mb9bfocx_joport_counter |

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 =10f x|
File Edt Source Refactor Navigate Search Project Run Window Help
| we [ |g-es~(d~-&~ |R-®- [#$-0-Q-|®+~| 5l | O e+
| - . . - [ Resource.
& mmﬁ = 0| [e manc 2 S O)[Eow X\ @mk| TO
B Y = , whether express or 1'rp11 in paxrrular puc ol BRE oY
B 5 mbSbhoox Joport_counter /2 to, war of merchantability and fit for a = mbobfs0en.h
B inc /* particular purpose for which the deliverable is ignat U system_mbobiSOx.h
B o . o typeh
8@ s the maximm extent permitted by applicable law, FSEU's 1y © © LEDPATTERN : const unsigi
L€] core_cm3.c e n*gl:gence @  count : unsigned char
S| main.c ®  count_dection : signed chy
1 mbSbf506n.h ©  wait(int) : void

20 system_mbbfsOxh © main(void) : nt32_t

o typeh srrrssraaasrRTIaEes rrrrrRarrIIisaIaaAAELL
L]

® countSrection #include "mb9bLS06n.h"

& LEDPATTERN #include "system mbSbESOx.h"

© main(void) #include "type.h"

© wait(int)

=[S startup_mb9bfS0x_Vil.s // LED number pattern array (0 - 9)

(S startup_mbobfsox_v21.s const unsigned short LEDPATTERN[10] =

&€ system_mbobfSox.c (0xCO00, OxF900, OxA400, OxBOOO, 0x9900, 0x9200, 0x8200, OxF8
core_cm3.lst
sib core_cm3.0 B unsigned char [N - o; // counter for LED displays
| main.lst signed char count_direction = 1; // count direction
b main.o
= startup_mbobfS0x_v21.lst L s wait 100p ——-------------——
51h startup_mbobfsox_v21.0 void wait (int a) ¥
system_mbobFsox.lst < | » Rl |
51} system_mbobfSOx.0 — —
B lo-port_ram.ef [2. Problems £3 ] Tasks| ) Console | ("] Properties | 5]
lo-port_ram.hex 0 items
2 io-port_ram.map | Description_~ [Resowrce [ Path [ Location [ Type I
L& makefile
0 @ jmbobfxo_ioport_counter/srcjmain.c - [count] |
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9.3 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.

@ C/C++ - mbSbfiwx_joport_counter/src/main.c - Eclipse Platform =101 x|
Fle Edt Souwce Refactor Navigste Search Project Run Window Help
et 3 5 o5 | B oo
1 Resource
(Bzows 2\ @mk| =0
TR o %7
u nWSU&\h
= system_mbobfSOxh
U typeh
law, FSEU's ®© LEDPATTERN : const unsigi
=3 negligence @ count : unsigned char
-[€ core_cm3.c @  count_direction : signed ch|
8140 main.c ©  wak(int) : void
33 [$) startup_mbbfSOx_v11.s @ main{void) : int32_t
] Estavrw_mb%ﬁnx_vzx.s TERRREEARERIANREY TETRRRTRARRRRANNE
(6 system_mbobfSox.c
|| core_cm3.Ist #include "mbSbfSO6n.h"
[&ib core_cm3.0 #include "system mbSbfS0x.h"
L/ main.lst #include "type.h"
(&b main.o
[ startup_mbobfS0x_v21.Ist // LED number pattern array (0 - 9)
[ih startup_mbobs0x_v21.0 const unsigned short LEDPATTERN[10] =
1) system_mbobesox.ist (0xC000, OxFS00, 0xA400, 0xBOOO, 0x9900, 0x9200, 0x8200, OxF8
[b system_mbobfsox.0
= io-port_rom.bin B unsigned char count = 0; // counter for LED displays
iib io-port _rom. elf | signed ohar count_direction = 1; // count directio
= io-port_rom.hex
io-port_rom.map. 1] ==mmmmememeeeee vait 1oop ——--------mmmmeee
& makefile void wait (int a) =
< | ;l—’ < | |
(2 Problems 33 arm]lacm]ﬁmm] RaT]
0 errors, 1 waming, 0 others
Description_~ [Resouce [ Path [ Location | Type [
& & Warnings (1 kem)
|ig® 5 mb9bxxx_oport_counter

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... .

€ C/C++ - mb9bfxxx_ioport_counter/src/main.c - Eclipse Platform - =101 x|
Ele Edt Source Refactor Navigate Search |project Run Window Help
e Oper Project >
[wiss al@-es-lg o K-8 ($-0-Q%-|BF-| 5 B |BacicH+
5e Project
[[1g =58 5 o — [ Resource
- Buid e ¢ -
L Projec Explorer €3 == mwre-‘ » SO0|Bzow 2\ ©mk| O
Build Project alo BN o %~
e Buid Working Set »lon = -1; // count direction upva u e
# w) Includes 1 system_mb9bfS0x.h
&g Buld Automaticaly U typeh
= Make Target > [PIO->PDIRS & 0x0002)) SW3-INT1 pressed @ © LEDPATTERN : const unsigl
S ——— - 5 . ®  count : unsigned char
- [€] core_am3.c Bropactes o=y // count giretion downy ®  count_drection : signed ch
& f¢) main.c ©  wak(int) : void
@[S startup_mbobfS0x_V11.s ) 4®  main{void) : int32_t
& [§] startup_mbobfS0x_v21.5
- gt tt ({1 == count_direction ) ss (HNMNY < 99)) // still coun
count++; // count upwards, if <
)
[sth main.o g i
] stertup_mbSbfSOx_v21 bt if ((-1 == count_direction ) && (gount '= 0)) // still coun
[aih startup_mbobiSOx_Y21.0 ¢ > s
] system_mbbfS0x.lst count--; // count downwards, if
[i2b system_mbsbfsox.o )
lo-port_rom.bin
B lo-port_rom.eF )
= io-port_rom.hex ¥
io-port_rom.map
& makefile -
< | v < |
[2. Problems £2 "\ Tasks | 3 Console | CJ Properties| e
0 errors, 1 warning, 0 others
X [Resowce [ path  Location | Type |
= & warnings (1 item)
% return type of main'is not 'nt’" main.c ImbSbfok_jopor... lneS2  CJC++Prob...
0= 45 mbbhoo_ioport_counter

On the clean window deselect the option Clean all projects and select our project. Deselect also the option Start a
build immediately.
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occurs the projects will be rebuik from scratch.

" Clean all projects 1

_lolx

Clean will discard all build problems and bulk states. The next time a build

> mbSbxx_joport_counker

I~ Start a build immediately
(% Buid the entire worksnace
€ Butd only the selected projects 2

(i}&mwojeasadmedbdm

[ e |

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

2

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

File Edit Source Refactor Navigate Search Project Run Window Help

[ i
g

| & | Ei-6- -6~ |&-%-|$-0-Q-|®™F-]| 515

2 9
3

=loix|
5 | 0@ cre++

[b Resource

[(5 Project Explorer 22

= ﬁ] [€) main.c &2

B8

A=

= 0[5 oui 2 Mak] =g

{

N IEE mbbfcoc_joport_counter
[ Includes
& inc

count_direction = -1;
i

14 (U T= (FHU_GrAU-/TULIRD & UAGUUL] )

i mwa— it

e N

// count direction upwa

BRY o %"

2 mbobfs06n.h
= system_mb9bfS0x.h

=i
B-& src
i @ core_cm3.c
: @ main.c

[S) startup_mbobfsox_v11.s
i [S) startup_mbgbFsox_v21.s
i B 9 system_mb9bF50x.c

| ® makefile

- typeh
@ LEDPATTERN : const unsig
count : unsigned char

if (0 == (FM3_GPIO->PDIRS & 0x0002))
¢

// SU3-INT1 pressed

count direction = 1;

L]
// count diretion downu @  count_direction : signed ch
& Cleaning selected projects 1 ~(of x| ©  wait(int) : void
©  main{vaid) : int32_t
i ) Cleaning selected projects
11 coun
[
Invoking Command: make clean y ALE
1l coun
Run in Background I Cancel I Details »> I as, if
v

<] | _’_|—‘ 2| | |
5 properties| O[5 HEi|zE 5-=0
N

(C-Build [mb9bFxxx_ioport_counter]
by a

*#%#*% Clean-only build of configuration Default for project mbShfxxx_ioport_counter *###

nake clean

J-o

L

L K

J Cleaning selected projects: {(0%) (]

To show the results of the clean process, look at the “Console” panel located below.
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=lolx|
File Edit Source Refactor Mavigate Search Project Run Window Help
[ wie | | g6~ (-G~ |0 Q- |® | dla B | @cic+
J Vi NS 2 v [ Resource
[P Project Explorer 53 = E} [€) main.c &2 = 0| 5= outi 3 Mak] =0
5%~ :L R e s BRY o %~
l =l =% mbbfxxx_ioport_counter count_direction = -1; // count direction upws o mbobf506n.h
[l Includes } - o5 system_mb9bfS0x.h
- inc -8 typeh
B pri if (0 == (FM3_GPIO->PDIRS & 0x0002)) // SW3-INT1 pressed = .CLEDPATTERN:constunsigl
B src { @  count : unsigned char
€] core_cm3.c count_direction = 1; // count diretion downuw - @ count_direction : signed ch
- [€] main.c ¥ © @ wait(int) : void
| [8] startup_mb3bfs0x_v11.s ) ©  mainvoid) : int32_t
i [S] startup_mbobfsox_v21.s
€] system_mbobfsox.c if ({1 == count_direction ) s (FPRUR4 < 99)) // still coun
| @ makefile {
count++; /{ count upwards, if <
i
if ((-1 == count_direction ) && (count != 0)) // still coun
{
count--; // count downwards, if
} v
< ] _'lJ < I b
(2. problems [ Tasks (=] conble 53 [ propertes| O ol EEER]2B-r9-20
C-Build [mb9bFxxx_ioport_counter]
###% Clean-only build of configuration Default for project mbSbhfxxx_loport_counter *#*# &
make clean
rm -f ./sre/wain.o ./src/core_cn3.o ./src/system rbShESOx.o
./sre/startup_whShESOx_V2l.o
rm -f io-port_ram.elf
rm —-f io-port_ram.map
rm -f io-port_ram.hex
rra -f io-port_ram.bin P~
rra -f io-port_rom.elf
rr -f io-port_rom.mwap
rm -f io-port_rom.hex
rm_—f_in-nart_rom.bin =
0 |

WWW.Cypress.com Document No. 002-04421 Rev.*B 41



o CYPRESS

>~ EMBEDDED IN TOMORROW FM3 Microcontroller Development environment with GNU Tool Chain

9.4 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 3 4 Dlﬂ
File Edit Source Refactor MNavigate Search Project Run Window Help
[Nt | | @&~-6~ (-G~ | R-®-|H-0-@%-|® 5| o 5 B o+
J I3 8 = > | Resource
ED Project Explorer 53 = O [4 mainc 2 = 0|[ 3= outii &2 (O} Mak} =0
™ — — = 11 U —= \FfU_UriU-sFULRD & UAUULL))  {f oWa-inio presocu 2
I : Bl BR o %Y
rount. direction = -1; // count direction upva = mb9bfsoen.h
4 = system_mbobfS0x.h
Go Into = type.h
= ind FM3_GPIO->PDIRS & 0x0002)) // SU3-INT1 pressed § @ © LEDPATTERN : const unsigi
B-E src Open in New Window : @  count : unsigned char
- B[ core_em3.c Ctri+C rection = 1; // count diretion downw ®  count_direction : signed ch
[€] main.c Ty ©  wait(int) : void

- B-[3) startup_mbobfsox © main(void) : int32_t

3 Delete Delete

: @ startup_mb9bfS50x
[€] system_mbobfsox  !MO¥EL. unt_direction ) ¢ (Sloeag < 99)) // still coun
| ® makefile Rename... F2
25 Import... // count upwards, if <

123 Export...

wount_dn:ectinn ) && (count != 0)) // still coun
Clean Project

$'| Refresh S5 // count downwards, if

Close Project _':J
| > kil i H

Close Unirelated Projects

Fonsole &3 = i <& | CHAE G = e .20
Build Configurations (5 e ropertles} S = ‘ 8 6 Ex | BT
Make Targets > 'zt-ex';]. Al
Index ¥ fap
ex
Convert To... %
bin
Run As vl 1£
Debug As > hap
Profile As B ex
Team *bin
Compare With » lbak ./src/core_cwd.c.bak ./sro/system wbShE50x.c.bak
Restore from Local History. .. Bt ./src/core_cn3.lst ./src/system mbSbf50x.1st
Properties PR ObL50x, V21 5. bak
_nbIb£50x_V21.lst |
| M 1
J s < S J
1> mb9bfxxx_ioport_counter
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The result will be than show on the IDE “Console” like below.

=lolx|
| w | & | =t -6 (cis | R |30 Q|2 || 4a | o+
J A o 12 \e Y %Resouvce
[ Project Explorer £3 == A main.c 82 = O|[ 3 outli 2 @Mak] =
2%~ :.J. (O == \fflo_Uriu- FULRD & UAUUUL) ) [/ oWa-imio ch.::bcu;E BRw ok~
[ = mb9bfxxx_ioport_counter count_direction = -1; // count direction upwa = mbobfS0sn.h
i Includes 3 - Bl system_mb9bfS0x.h
& inc ™ type.h
Epri if (0 == (FM3 GPIO->PDIRS & 0x0002)) // SW3-INT1 pressed ‘cLEDPATTERN:constunsigx
= src 1 - @  count : unsigned char
[€) core_em3.c count_direction = 1; // count diretion downu i ®  count_direction : signed ch
B main.c 3 - - @ wait(int) : void
[S] startup_mbobFS0x_¥11.s 3 s g® main(void) : int32_t
[S] startup_mbobFs0x_y21.s
[€] system_mbobf50x.c if ((1 == count direction ) && 4 < 99)) // still coun
|5 core_cm3.lst { -
i ore_cm3.0 count++; // count upwards, if <
- =] main.lst 3
i - main.o
|5 startup_mb9bfS0x_v21.Ist if ((-1 == count direction ) && (count != 0)) // still coun
@ startup_mb9bf50x_¥21.0 { -
|5 system_mbbfS0x.Ist count--; // count downwards, if
system_mbobf50x.0 ;Y v
o | e ol
{2 problems | V= Tasks [ 5] consol EiPropertaes] &4 Ig] CH &H
C-Build [mbSbfxxx_ioport_counter] :
L@ makefile arm-none-eabi-goc -¢ -mepu=cortex-m3d -00 -gdwarf-2 -mthudd -mtune=cortex-m3 -
—-fomit-frame-pointer -Wall -Wstrict-prototypes -fverbose-asnm —Ua,—ahlms=src/cure_cm3.lst
-D__ BUILD_WITH EXAMPLE_ =1 -MD -MP -MF .dep/core_cm3.o.d -I -I./ine sre/core_cm3.c -o

src/core_cm3.o

arm-none-eabi-gee -¢ -wepu=cortex-m3 -00 -gdwarf-2 -mthumb -mtune=cortex-i3
-fomit-frame-pointer -Wall -Wstrict-prototypes -fverbose-asm

-Wa, -ahlms=src/systen_whShEf50x.1st -D_ BUILD_WITH EXAMPLE =1 -MD -MP -NF
.dep/system_nbSbf50x.0.d -I -I./inc src/system_mbSbES0x.c -o sro/system wbSbES0x.o
arm-none-esbi-as -g -gdwarf-2 -amhls=src/startup_mebeDx_VZ1. 1lst --defsym Debug RAM=0
sre/startup rh9hf50x_V21.s -o sro/startup rbShEfS0x_V21l.o

arm-none-eabi-gee ./src/wain.o ./sro/core_cnd.o ./src/system mbShE50x.o

. /src/startup_mbgbfsox_vz 1.0 -ncpu=cortex-m3 -nostartfiles -static -mopu=cortex-md

—mthimh_—mt hamh—interuark

=
Ll

=] _——=atart_—cronn

On the “Project Explorer” view, it can be seen that the project output files (*.bin, *.elf ..

.) are generated.
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9.5 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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+ - ib9blooe_loport_counter/sec/maknc - Ecipse Platform =101
B R Jowce Refactor Bavigste Seych Broject Eun Window leb
= TS - ER RS c 82 | R-®-|[$H5-0-Q-|™++)] 3 |G cices
JLIes 1 e e | Resource
= D[EE owtien 12 (%) Make Target | =0
e e ST s 20 b ahs s Dhwowar) =T ARY o R"
_direction = -1; / count d U AN
U systom pbRISOch
U typen
= (FE)_GP10->PDIRS & Ox0002)) // 5% @ © LEDPATTERN : corat Lrsayred shortf]
& court : ursigned char
_direction = 1: count ¢ @ count_drection : signed char
o watirt) : voud

corp cmddk

& mar{vod) s et22 t

b count_direction ) <« (SEHEY < s9))

jib coro_cn3 o gy Ieport... V

Lmenkt AEoot.
2 man.o

b // count u

O statp mep BukiProject
i startup b Clean Project

= count_direction | €6 (count '~ 0)) J

| system_mbAd © | Refresh 5 : count o
b system b Cloge Project __fﬂ
o-port_rom, bn Ot Jaelared Presectt »
o roen. of o —- . T
bt o e B Conbotins » | © Coracle 1 I Propertes | O lw | Eallal 2 @020
3 :::‘;"""" AT r— 7EYSUER MUSDIION. U U SIC7SySteR Moy )
Rbuld Last Target PO =src/starcup_mbSbESOx_V21i.lst --defsym Debug RAN=O
Convert To.. — tup_mbSbfS0x_Vil.o
Bun A » ko ./src/main.o ./src/core_cmd.o ./sro/system_mbShLS0x.o
Debug As » PObLS0x _Vil.0 ~“mcpu~cortex-m} -nostartfiles -static -mocpu~cortex-md
Brofie As » [Fintervork -Vl ,--atart-group
Tosm » prarto-toolchain/ Lib/gec/arm-none-eabi/ 4.5, 1/ chusb/vim'
C Weh » arco-toolchain/ars-none-eabi/ 1tb/chund/vim' «1c «1g ~latdoes ~laupces
. o iood ~end-geoup ~T./pr)/Fujicsu corcex-N3_rom ViO.ld -Vl,-Napeio-port _tom.map, =
— ————[Fmismatch =0 i1o-pore rom.elf
Propartes AR Erter jcopy =0 ihex 10-port_rom.elf 1o0-port_rom. hex

jJcopy ~I elf3Z-little -O binary io-port_rom.elf 1o-port _rom.bim

£ Create Make Target — _>_(|

Target name: | Make (RAM)

—Make Target
[~ Same as the target name

~ Build Command
V' Use builder settings

Build command: | make

~ Build Settings
|V Stop on first build error
V¥ Run all project builders

[ o |

Cancel l

J

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 |l | = create Make Target x| Il & Create Make Target |

Target name: IMake (RO Target name: IP‘rogram-FIash  Target name: ICIean
—Make Target —Make Target ' Make Target
[".5ame as the target name [T~ 5ame as the target name I r%zame as the target name
Mak target: | RO Make target: | program || Make target: | clear|
—Build Cormmand —Build Cormand | [~ Build Command
¥ Use builder settings ¥ Use builder sektings | ¥ Use builder settings
Build command: | make Build command: | make i | Build command: Imake
—Build Settings —Build Settings  Build Settings
[¥ Stop on First build error [¥ Stop on First build error [V sStop on First build error
V¥ Run all project builders V¥ Run all project builders ' | ¥ Run all project buiders

K I Cancel | K I Cancel |; K I 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.

- Faraniann 1. e

=10fx|

ort_counter/makefile
File Edit Source Refactor Mavigate Search Project Run MWindow Help

| & |G~6i- (-G~ |R-®-|%-0-Q%-|®+-]c [ %5 Debug | B cic++

[l e e e

[T Project Explorer 82 = O ([ & makefile 2 S| startup_mbobFS0x_¥21 ] £ system_mbobfs0x.c ]»3 = 0 [ 5= outline (‘i‘maka % < = =
= - =

163 = @98 | & b=
B FM3 1644 EiS FM3
1125 mb9bfxxx_iopart_counter 165# makefile rules =125 mbbFxxx_ioport_counter

[ Includes 1664 - .dep

= inc 167 (= inc

& prj 168all: ROM o

& src 169 & src

[ makefile 170 ROM: ASFLAGS += --defsym Debug_RAN=0 (@)%

171ROM: clean §{OBJS) §(PROJECT)_ rom.elf §(PROJECT)_rom.hex L@ Mal AM)
172 ROM: § (PROJECT) _rom.bin (@ Make (ROM)
173 ROM: § {PROJECT)_rom.whx : (@) Program-Flash
174
175 RAM: ASFLAGS += --defsym Debug RAM=1
176 RAM: clean §(OBJS) §(PROJECT)_ ram.elf §{PROJECT)_ram.hex
177 RAM: § (PROJECT)_ ram.bin
: § {(PROJECT) _ram.mhx

180%0 : %c
181 @ echo "--compiling--"

1582 ${CC) -c §(CPFLAGS) -I . §(INCDIR) $< -o $@

1
&

4%0 : %3
5 @ echo "--assembling--"
${AS) $(ASFLAGS) $< -o $@

ram.elf: §(0BJS)

@ echo "--linking--"

${CC) $(OBJS) $(LK) §(LDFLAGS_RAM) $(LIBS) -o $@ v
|

<

[2{ Problems (Q] Tasks (@ Properties [ & History (E Console &2 ?;;Debugl &4 [gl et B-r9-50

C Bulld [mb‘?bfxxx |oport -_counter]
TU_LONLELL

rm -f io- pnrt_rom wap =
rm -f io-port_rom.hex

rm —-f io-port_rom.bin

rm -f io-port_rom.mhx

rm -f ./sre/wain.c.bak ./sre/core_cnd.c.bak ./src/system nbShES50x.c.bak

rm -f ./sre/wain.lst ./src/core_cr3.lst ./sro/system nbSbfS0x. lst

rm -f ./sre/startup rbSh£50x_V21.s.bak

rm -f ./sre/startup rbShE50x_V21.lst

< | 1|
[ J

L«l

On the IDE “Console” view, the output shows that the clean process was successfully done.
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10 Example Eclipse Project Template

The project template used in this application note has the following structure:

* mb9bfS06n.h
(0 system_mbobfS0x.h

& n type.h Hinker script

folder

\_‘J Fujitsu_cortex-M3_ram_V¥21.ld

|#] Fujitsu_cortex-M3_rom_v10.ld
EE
L€ core_cm3.c
L] main.c
[S) startup_mbSbfSox_v21.s
¢} system_mbobFSOx.c

thi core_cminstr.h

/|

el
7

v

+

1
)

&
®
=

#

= B[ 5 makefle 52 ~_|¢) main.c ]
= % ~|| bLiBs =
Elk§nw?m-»-nx@¢~:uﬁer #
CE R incudes > |lncludes| # End of default section
et HERB AR R BB R RO AR R RO AR RBR AR AR

=8 m3.h ;
o ey | e U BB AR RHB BB RRH BB RO RAARB R R BB ROR R AHRA
& 7 pet # Svart of user section

# Define project name here
PROJECT = io=-port

# Define linker
LDSCRIPT_RAM =
LDSCRIPT_ROM =

script file here

./pri/Fujitsu_cortex-M3_ram V21.ld
./prj/Fujitsu_cortex-M3_rom V10.1ld

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

# Define ASHM defines here
UADEFS =

# List C source files here

SRC = ./src/main.c \
./sxc/core_cm3.c \
./src/system mb9hIS50x.c

# List ASM source files here

ASRC = ./src/startup mbShISOx_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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10.1 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

i | @8- -G | R- B H-0-%- |
f(jPro;ect Egg?lorer 23 N = m ﬂo makefile 52 €] main.c 1
= :_‘5.v 1 DLIBS =
#- FM3 é

B mb9bfxxx_ioport_counter

Bl Includes
- LE—‘ C: fvagartofyagarto-toolchaingarm:
@ C:Iyagarto!yagarto-toolchainjlib!d

5105 Cijyagartolyagarto-toolchainlbjal| | FRRRRERBBEEREBEEREREBHAREREARARIANS

# End of default section

HERBRARREHARRRABHARBHRERERRRHERERES,

o ( # Start of user section
E-lh New ’
(1) Go Into " .
B[R ine project name here
m Open in New Window CT = io-port
[B =
@ =/ Copy Crl+C ine: . Linker ‘script -file here
B-G pr Easte GErl+Y IPT RAM = ./prj/Fujitsu_corte:
¥ Delete Delete IPT_ROM = ./prj/Fujitsu corter
Moye. .. t all user C define here, like
Rename... F2 =
B m&w ASH defines here
22 Expart... g
It\%"‘ Refresh FS t C source files here

J/sre/main.c

Index 4
Make Targets b ./sroc/core_cn3.c b
¢ X ./sre/systen mb9bhEfS50x.c
Resource Configurations > e
Team » bt ASHN source files here
Compare With » = ./sro/startup nbSbhfS0x_Val.

Restore from Local History. ..

Properties Ale+Enter t all user directories here
|l UINCDIR = ./inc
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Select File System and click on the Next button.

il

Select \
Import resources from the local file system into an existing project. g - E I

Select an import source:

It'-,fpe filker text

Bl General
@ Archive File
12 Existing Projects into Workspace
IR File m

- L preferences

= CjC++

B[ Run/Debug

(= Team

@ < Back Einiish Cancel

Click on the Browse button to locate the new files.

I — i
e system N
T u Select a directory to import from.
Smeerel 3 _tope- |
) TEMP ]
# ) totalemd
B ) WINDOWS
& 2 workspase =
® D) .metadata
B mM3
e T A0 I Select A J '-,...,.] D-dep
Into folder: | mbiton_pert_courterfrc oo, | =) Dg“m
fmmmm-.m 4 Dme -
| € Croste comglete folder structure (l On ou I - |
@ Creste splected fokders ooy
Adveried 3>
Folder: [ core
) s | et |[CEE ] e | ake l 4
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After selecting the folder, check the files which should be imported inthe list.

_loix]

File system

V==X
Import resources from the local file system,
-
From directory: |C:'l,workspase'gFMS\cmsis'qcore LI Browse... I
[ core O [Cicore_cm3.c :

€] core_cm3.h

O = core_cm3.lst

O & core_cm3.0

[£] core_cmFunc.h

[€] core_cminstr.h
Filter Types... | Select all Deselect All
Into folder: ImI:-9bfxxx_ioport_counter.finc Browse... |
Options

u Overwrite existing resources without warning
" Create complete folder structure
' Create selected Folders only

Advanced >> |

@ < Back [dext > “ Ein'Eh I Cancel

With a click to Finish, the selected header files are added to the folder inc.
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10.2 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 Mavigate Search Project Run  Window Help

flwi |G @ - - [R-8-%-0-Q-
= =~ &=
gDProjpct Explorer 83\ =0 (O makefile ] [€] main.c 82\
e
= &
FM3_GPIO->PFR1 = 0x0000; /7
gy FM3_GPIO->PFR3 = 0x0000; //
El-gl Includes Mew > B y
[#-{=! Cifvagartofyagarte  Go Into = Ox0000: 7/
H-(2 C:yagartofyagart: ; 5 »
@ C:fvagartojyagart Open in New Window = 0x0000; //
B inc = Copy Ctrl+C
E] core_cm3.h Paste GErl Y
EJ core_cmFunc.h
B~ core_cminstr.h ¥ Delete Delete OR1 = LEDPATTE
, m mbabfsasn.h MoYe, ., OR3 = LEDPATTE
[A] system_mbobfsox,  Rename.. Fz .
@. ypedt g Import...
E-& pr /3 Export FM3 GPIO->PDIR
[1] Fujitsu_cortex-M3, == DB -
oo B Fujitsu_cortex-M3_ Build Project
B-& S Clean Project i3 _GPIO->PDIR
1} core;cm3.c %' Refresh FS ——
(-] main.c ' ;
P — Close Project
[S] startup_mb9bFsox, o it et
le] system_mb9bfS0x. AT
L@ makefile Build Configurations e cR 10D R
>
:/I:keTargets s rection = 1;
ndex
Convert To...
Run As 4
Debug As » junt_direction
Profile As >
Team »
Compare With 4

Restore from Local History. ..

ount direction

Properties Alt+Enter
D
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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 sroperties For mbSbhoo_soport_countey =10l x]
fevpe ter test Paths and Symbols T oW

!@mm [Detot [ Active ] =] Manage Canfipurations. .

L

(3 tnchudes | & Symbols | M Lbearies | (99 Libeary Pathe | (- Scurce Location | (51 Output Lacatien | 1) Refermeces |
| inchude drectories |

© N ok Wb

3
Assentdy T3 Wb\ gec\arm-none-eabi\4.5.2\include fined
Bl —
wIC L_Seuum\vmwuu-mm\mmmuuumn* |
GNICes ey \yagarto\y toakchain' Ty
" = 213 ——'|
Browse For Folder
Export
Sedect & folder from File system:
Mo U I
x| 5 2 ysgarto-tookhen Al Move oome |
- e e
2 bo
1 aparto-tookhairiid) 5. -
| Cilrapartaty \occharm-none-eabis 5. Zinchade £ wciode

8 n-m..l - Qf’“
1]

Folder: | chude-fuoed

¥ Show bukt-n vabans

1 .. L §€_3
45 tmpcet Settege... | 65 Expt Sttes.. | Ve New fokder | Carcel ',&

oty |

i
i

WWW.Cypress.com Document No. 002-04421 Rev.*B 52



wa & CYPRESS

EMBEDDED IN TOMORROW FM3 Microcontroller Development environment with GNU Tool Chain

The new libraries folder is newly added to the Includes directory.

& C/C++ - mb9bfxxx_ioport_counter/makefile - Eclipse Platform
File Edit Source Refactor Mavigate Search Project Run ‘Window Help

I~ Bla 8- -0- |8 -8-|5-0-%-|@e- i |5l oo
&Y< = | @ makefile &2 .¢| main.c 1
=5 FM3 DLIBS =
B S mbobfxxx_ioport_counter
Bl #
+Jvagartofyagarto-toolchainfarm-none-eabifinclude # End of default section
(%! ¢:yagartojyagarta-toolchainflibjgccfarm-none-eabif4.5.2finclude HEBHEHEEEEEEEHHHEHEHEEHHHHEHHHEHEEHEEE S S S HEH 88888484
@ C:fyagartofyagarto-toolchainflibfgccfarm-none-eabif4.5. 2finclude-fixed
E-& inc HESHEHBERHERHE RS RS BEHHEHBERHE RS RS BB BEHHERHEREE
@ core_cm3.h # Start of user section
[A core_cmFunc.h #
[n] core_cmInstr.h
@ mb9bfS06n.h # Define project name here
(- [h] system_mb3bF50x.h PROJECT = io-port
(1] type.h
= @pr] # Define linker script file here
U Fuijitsu_cortex-M3_ram_¥21.ld LDSCRIPT _RAM = ./prj/Fujitsu cortex-M3_ram V21.ld
[_1 Fuijitsu_cortex-M3_rom_¥10.ld LDSCRIPT ROM = ./prj/Fujitsu cortex-M3_rom V10.1ld
=] @src # List all user C define here, like -D_DEBUG=1
El core_cm3.c UDEFS =
Ep main.c
5] startup_mb9bfS0x_¥21.s # Define ASM defines here
€] system_mbobfS0x.c UADEFS =
| & makefile
# List C source files here
SRC = ./src/main.c
./src/core_cm3.c
./sro/system nbSbES0x. o
# List ASM source files here
ASRC = ./sreo/startup nbShf50x_V21l.s
# List all user directories here
UINCDIR = ./inc
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10.3 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).

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

AS = $ (TRGT) as

LD = $(TRGT)1d -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 chapter3. 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 elf32-1little -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:

®  inc: includes all the header files
®m  prj:includes all the linker script files

m  src: includes all source files (*.c and *.s)

(pomteatnca = O[To maketie 23\ [ manc |

" Qs O -
= DLIBS
® 3 ¥
* . e
4 — Includes # End of default section

J e

LRSS EEE RS E R R R R R R R R R R

&

i core_cm3.h include
\5\ core_cmFunc.h folder
[N core_cminstr.h
(N mbobfso6n.h
B system_mbobfsox.h

&[N type.h # Define project name here
R folder PROJECT = io-port

) Fuisu_cortex-M3_ram_v21.d
1] Fuptsu_cortex-M3_rom_v10.Md

CEB W LDSCRIPT_RAM = ./prj/Fujitsu corvex-N3 ram V21.ld
@ 10 core_cm3.c LDSCRIPT ROM = ./prj/Fujitsu cortex-N3 rom V1i0.ld

@ @

EEEEEEEEEEEEEEEEEEEEEEEEEE RV EEEFEFEEEEEEEEEEE R
# Start of user section
#

\l
i

B B L
- & &

+

r.
1\

\ i Define linker scripr file here

\ # List all user C define here, like -D_DEBUG=1

‘)

@ [ man.c sokaters
# 1S startup_mbobfSOx_V21.5
&) [d system_mbabfSOx.c !
i . # Define ASM defines here
L mokefie | \
- ! \ UADEFS =

"‘.ﬂ List C source files here

SRC = ,/src/main.c \
./src/core_cm3.c \
./src/system mb9bLS0x.c

# List ASN source files here
ASRC = ./src/starctup_mb9hrSOx_V21.s

# List all user directories here
UINCDIR = ./inc i Header files
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This folder structure is defined as follows:

# Define linker script file here
LDSCRIPT RAM = ./prj/MB9BFD18 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.

FHHHH A A A A A A
# 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

B
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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.

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

®  DEFS: Compiler defines options

®  ADEFS: Assembler defines options

m  LIBS: 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) S$(ASRC:.s=.0)

# Define optimization level here
OPT = -00

Next the compiler optimization level option is set.

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 = $ (MCFLAGS)

CPFLAGS += $ (OPT)

CPFLAGS += —-gdwarf-2

CPFLAGS += -—-mthumb

CPFLAGS += -mapcs—-frame

CPFLAGS += -msoft-float

CPFLAGS += -mno-sched-prolog
CPFLAGS += -fno-hosted

CPFLAGS += -mtune=cortex-m3
CPFLAGS += -mfix-cortex-m3-1drd
CPFLAGS += —-ffunction-sections
CPFLAGS += -fdata-sections
CPFLAGS += —-fomit-frame-pointer
CPFLAGS += -Wall

CPFLAGS += -Wstrict-prototypes
CPFLAGS += —-fverbose-asm
CPFLAGS += -Wa,-ahlms=$(<:.c=.1st)
CPFLAGS += $ (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 = $ (MCFLAGS)

ASFLAGS += -g

ASFLAGS += —gdwarf-2

ASFLAGS += -mthumb

ASFLAGS += -—amhls=$(<:.s=.1lst)

ASFLAGS += $ (ADEFS)

LK = -static -mcpu=cortex-m3 -mthumb -mthumb-interwork

LK += -nostartfiles

LK += -Wl,--start-group

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

LK += -lgcc -1m

LK += -Wl, -—end-group

The next part determines the general linker flags.
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B

ecause 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 = =TS (LDSCRIPT RAM)
LDFLAGS RAM += —Wl,—Map:$(PROJECT)_ram.map,——cref,——no—warn—mismatch
LDFLAGS RAM += $ (LIBDIR)
The next instructions set ROM linker flags:
m  Set the ROM linker script file Fujitsu_cortex-M3_rom_V10.ld located in prj folder and provided with the makefile
instruction LDSCRIPT ROM
m  Generate a map file (*.map)
®  Provide the library directories, if they are set in the defines part
LDFLAGS ROM = -TS (LDSCRIPT ROM)
LDFLAGS ROM += —Wl,—Map=S(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_mb9bfdlx.s file to differentiate between the RAM and ROM initialization

routine.

2. A target clean is made before starting building the object files (s (0BJS))
3. Starting building the output file (*.elf)
4. Starting building the output file (*.hex)
5. Starting building the output file (*.bin)
6. Starting building the output file (*.mhx)

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

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

RAM: $
RAM: $

(PROJECT) ram.bin
(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
ROM: S (PROJECT) rom.mhx
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.
Next lines are the assembling procedure.
%0 sC
@ echo "--compiling--"
$(CC) -c S$(CPFLAGS) -I . S$(INCDIR) S$< -o $a
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.
%0 %S

@ echo "--assembling--"
S (AS) S (ASFLAGS) $< -o s@

For the linking procedure the GNU compiler (CC=arm-none-eabi-gcc.exe) combines all object files
($ (0BJS) =*.0) generated by compiling and assembling to an output file (*.elf).

For the ROM target build, the GNU linker uses the options $(LDFLAGS ROM) (LDFLAGS ROM = -
TS$ (LDSCRIPT ROM)) to identify the ROM linker script file.

$rom.elf: $(OBJS)

@ echo "--linking—--"
$(CC) $(OBJS) $ (LK) $(LDFLAGS ROM) $(LIBS) -o $@
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For the RAM target build, the GNU
T$ (LDSCRIPT RAM)) to identify the RAM linker script file LDSCRIPT RAM

linker uses the options $(LDFLAGS RAM) (LDFLAGS RAM
./prj/MB9BFD18 ram.1ld

$ram.

elf: $(OBJS)
@ echo "--linking--"
S(CC) $(OBJS) $ (LK)

$(LIBS) -o S@

$ (LDFLAGS_RAM)

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:

%bin:

$mhx :

Self

S (HEX) $< s@

Self

S (BIN) $< s@

Self

S (SREC) S$< 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 $(ASRC:.s=.1st)
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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.

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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11 Programing the Flash memory

11.1 OpenOCD and Flash Programming
To use OpenOCD for programming the internal Flash memory, a target Program-Flash was already created. See
chapter 9.5 for usage.

In chapter 10.3 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 9.5 for usage.

Click on the target Make (ROM).

B POk, @ Make®. 2 5 O

2= imbBbto:_iopart_courter!

= dep

== ihc

= prj

= =ro

(@) Clean
Make(RAM)
&) MakelROM)
(@) Proeram-Flazh
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ort_sk-fm3-100pmc/makefile - Eclipse Platform

Fie Edit Sowce Refactor Mavigate Search Run Project Window Help

It9- |Gl @ -G |&-B- [ $-0-Q-[®F-| il |-l moe - £ fromun [T oices
[y Project Explorer 53 & ¥ =08 ai [ makefile 52 = B |[ B2 outine | @ Make Ta 52 =8
1= &

- _ s p
B 55 oot sk - ooee 243 OPENOCD_C 4= —c halt =l [CECR:- SR >

B35, Binaries 244 OPENOCD_C += - pall E-I=5 ia-port_sk-Fri3-100pme

B uf) Includes 245 OPENOCD_C += —c 'fm3 chip_erase O' & dep

(= ine 246 OPENOCD_€ += -c reset halt = .settings

B pri 247 OPENOCD_C += -¢ 'flash write_image §(PROJECT] rom.bin Ox0 bin' B ine

B-{5 st 245 OPENOCD_C 4= -c reset run G pri

345 io-port_rom.ef - [am/i] 245 OPENOCD_C += -t shutdown R

&4 io-port_rom.bin 250 i

@ Clean

(@) Make (RAM)

Make (ROM)
Program-Flash-)-Flash

"] fo-port_rom.hex ey
=] io-port_rom.map 252§ program the FM3 internal flash memory with OpenOCD

4] io-port_ram.mhx 253 program:

EJ Fiashim.iog 254 @echo "Flash Programwing with OpenoCD ..." L..@ Program-Flash-OpsnocD
By aletic 255 §(OPENOCD] §(OPENOCD_CFG] §{OPENOCD_C) {25 fo-port_skfn3-43pme-usbstick
-3 openocd.dy 256 Beche "Flash Programwing Finished.” 5 io-port_skefr3-6apmet
125 io-port_sk-fn3-4epme-ushstick 257 =
2% io-port_sk-fm3-64pmet > sal#
2594 Include the dependency files, should ke the last of the makefile
z60/#
281 §(shell wkdir .dep 2»/dev/null) §(wildeacd .dep/#)
2 62
263 J-LINK

264 3flash = C:/Programs/SEGGER/JLinkiRM W442c/JF lashiRN. exe

265 3flash_p = C:/Programs/SEGGER/JLinkARM ¥442c/Samples/JF lash/ProjectFiles/MBSxFxxx.jflash
266

267 3flash_c += -openpri§ (jflash_p)

268 3flash o += -opens (FROJECT) rom.bin, 0x0

2693flash_c —auto

270 3flash_c += -exit

271

272 # program the FM3 internal flash memory with J-FLash

273 progilink:

274 @echo "Flash Programming with j-link..."
275 §ijflash) $(jflash_c)
276 Becho "Flash Progranming Finished."
277
S0 wEr wOR TEE
4 |
E consale 32 5l th\emﬂ 3¢ ED HEl k| 2B -ri-76

C-Build [io-port_sk-fin3-100pme]

L

[ | 2 fo-port._sk-fm3-100pme makefile ]

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

0% FbSq. @ Make 2. 2 & O

mbSbfx_ioport_counter;
= .dep

= inc

== pri

= =ro

(@ Clean

(@) Make(RAM:

(@ MakelROM)

rogram-Flag
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The next figure shows the messages displayed on the Eclipse console during the Flash programming realized via

OpenOCD.
El consale 3 [Z_\‘Problemsw b4 = | '—ﬁ ,_||| = B -ri-=-0
C-Build [io-port]
target halted due to debug-request, current mode: Thread -:J

fw3 chip erase cowplete

shutdown conrmand inmvoked
"Flash Prograsmoing Finished.™

xP3R: 0x21000000 pc: Ox00000154 msp:
Info : Fujitsu ME9Exxx: Chip Erase

Info : Fujitsu MESES00: FLASH Write

wrote 1765 bytes from file io-port_rom.bin in 0.21587%754= (7.593 KiE/ =)

Info : JTAG tap: mbSbhfxx6.cpu tap/device found: 0x4ba00477 (wfg: 0x23b, part: Oxball, wver: 0x4)
Warn : Only resetting the Cortex-M3 core, use a reset-init ewent handler to reset any peripherals

OxZ0007££0
[way take =sewveral seconds)
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12 Set up Eclipse External Tools

12.1 Further External Tools

Note, that all configurations described below use the paths from the chapter 5. 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 (& Joute Refater levigate Segch B Brogxt Window teb

re @G- - sl -0 |~ . - . -1
L Project Explorer £3 SO (& mobatte 33N
= OPT = =00 £ >
e G ne . |
5 15 nbibince_kport_courter ’ —_— i
5 0. enaries # Znd of user defines
" Inchades LELEL A DR LR PR R R TR LR PR R PR RS LR TR R PR R R P P LR B P ]
R LY
il INCDI ™
% £o ar¢ INCDIR = VmIN, )
4 8 oport_somef - (] LI 2l ’
oport_som.bn -
O port o hex + (% - 2 A
Rpak o DEFS ~DRUN_FROM_FLASHeO ~DVECT_TAB_SRAN
orport_som srec oLrs 2 4038 %' ¢ IUDEPE Py 1
> moketle bErS $(UDEFS) §(UDEFS) -DRUN_FRON_FLASN=1

12.2 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).

File  Edit Wiew  Favorites Tools Help
@Back - \\_) - y | /p‘/ Search || Folders | l‘,; Lj x m | v
Address [ C:\OpenOCD_LibUSE
Mame = ] Size ] Type ] Date Modified ]
ICbin File Folder 4/12j2011 1:49 PM
ICboard File Folder 4f12j2011 1:49 PM
L drivers File Folder 4/12j2011 1:49 PM
I_interface File Folder 4/12j2011 1:49 PM
L) source File Folder 4f12j2011 1:49 PM
[_target File Folder 4/12j2011 1:49 PM
£] changelog-0.1.0-0.2.0.txt 4 KB Text Document 71142009 10:11 AM
E{I changelog-0.2.0-0.3.0.kxt 4 KB Text Document 11/5/2009 4:40 AM
I';E_'j changelog-0.3.0-0.4.0.ktxt 4 KB Text Document 2/21j2010 9:17 PM
|?:j info.bxt 1 KB Text Document 2j23j2010 5:56 PM
[Z] license_libftdi.txt 25 KB Text Document 1/16/2010 2:07 PM
[Z] license_libusb-win32.txt 27 KB Text Document 7I7[2009 S5:53 PM
E:j license_openocd.txt 18 KB Text Document 7iz2j2009 12:30 PM
|Og 113 KB File 4/26j2011 10:11 AM
—‘-_-OpenOCD User's Guide.pdf 856 KB Adobe Acrobat Doc... 2j22j2010 7:09 PM
openocd.cfg 2 KB CFGFile 4/20j2011 S5:09 PM
N
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Click on Run—External Tools—External Tools Configurations... .

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

al-:asm.ummm Window  Heb

QuisF1l ,Je,‘."._! I SO e Rt .
nabuu Fil
Run History »
Run As. »
Run Configur ations.
Debug Hestory »
Debug As P PAHAHRORAHAORRAROHAHRENRARORERARHRURRRRRRAAAN
+ Toode Brastooks i eshiesg
> iy frudatar SHOESEEEL D INCDIR) § {VINCDIR))
© g & _rom.e¥ - [armiie] JLIBDIR) §(ULIBDIR))
it
wo-port_rom.bin
Torpodoforahox 2 DRUN_FROM_FLASH=D -DVECT TAB_SRANM
io-port_rom.map &, Skip All Breshpoints - - B -
1] W-poet_rom.srec Remoye Al Breskponts
- . & o DRUN_FROM_FLASH=1
L makefile — Breakpont Types » T~ i
| OBJS = $(ASRC:.5%.0) S(S;
LIBS = $(DLIBS) $(ULIBS) . - el 3
MCFLAGS = -mepu=§ (MCU)
ASFLAGS = §(MCFLAGS) -g -gdwarf-2 —-Wa,-amhls=$(<:.s=, lst) $§(ADEFS)
CPFLAGS = §(MCFLAGS) §(OPT) -gdvarf-2 -mthumb -fomit-framwe-pointer -Wall
LDFLAGS = §(NCFLAGS) -mthuwb -nostarctfiles -T§(LDSCRIPT] -Wl,-Map=$(FULL

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

& External Tools Configurations 5’

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

i X 83k~ Configure launch settings from this diakog:
' 7 - Press the New' button to create a configuration of the selected type.
| - Press the Duplicate’ button to copy the selected configuration.
1 3 - Press the Delate’ button to remove the selscted configuration.
_i% - Press the Fiker' button to configure fikering options.
- Edit or view an existing configuration by selecting .

Configure launch perspective settings from the Perspactives preference page.
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Double click Program.

x

Create, manage, and run configurations 0

Please specify the location of the external tool you would like to configure. @

L_T L;_EJ ® | = ;"'—:9 = MName: |New_c0nfiguration
|t‘."D€ filter text , Main . o Refresh] [0 Builtﬂ ) Environment] B Qommon) b
= @ Program ~Location:
Browse Workspace... I Browse File System... I Variables... l
~Working Directory:
Browse Workspace. .. I Browse File System. .. I Variables... I
— Arguments:

= |

WwWw.Ccypress.com
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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

Create, manage, and run configurations

Run a program

®)

=

x|

BERX|E -

Name: | OpenOCD(LIbUSE)

It';,-'pr: filker text
S| qi Program

43, openocD
PR O =nOCD(LibLISE)

Filter matched 3 of 3 items

(S Main " Refresh | o Build | 77 Environment | £ Common |

[~ Location:

l C:\OpenOCD_LibUSBibintopenocd.exe

Browse Workspace

| Browse File System, .. I Variables. .. |

~Working Directory:

| C:openocD_Libuse

Browse Workspace... I Browse File System. .. I Variables... |

[~ Arguments:

-f .jopenocd.cfg

Mote: Enclose an argument containing spaces using double-quotes ().

|

j
Variables... I

Apply. I Reyerkt l

@

Run Closeh I
R
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In the Build tab uncheck Build before launch.

Name: | OpenOCD{LIbUSE)
( Main (@‘h Refresh | o1 Byilkﬁ Environmenq = Qommon]

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

Ele Edt Source Refactor Navigate Search Run Project Window Help
et Gl @ -G |R-B-|5-0 Q-M1‘ ¥ -

{12 Progact Explocer £3 =0\ 2 (paTsrEh oy
S| VL e 5
o S e # End of default secction
& 15 mbsbboo _joport _counter ARARERHERAARRRR AR AR A0 _CO%0Ee Fayokes. ?ﬁnnnwﬂuuﬁww
4 Bnaies
B4 Inchudes L e e e e T L e e T T
B e # Start of user section
B & "
* 35 src
# %5 o-port_rom.e¥ - [armfle] H
fo~poet_rom.bin # Define project name and Ram/Flash mode here
lo-port_rom.hex PROJECT = test
Rt o RUN_FROM_FLASH = 0
Io-poet_rom.srec
o makefie ¥
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Click on Add and select all tools.

x|
Favorites: 1 Add External Tools Favd I [=] 3

Add..| | Select Launch Configurations:

Ree 4 Q, 2Link-GDB-Server

— E2 Q. openoco

Ug | & Q. open0CD(LibUSE) 2

Doy

selectAl | peselectal |
@ 3[ oK concel |

@ [ ok | come |

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

lo|l@g-8- -G |88 |H-0-QU\E®5-|EE]
/[b Project Explorer £3 = ﬁ\ i % 1 Ilink-GDB-Server
B& v | 4, 2 OpenOCD [—
3 OpenOCD(LibUSE
-1 FM3 . . _ _ @ il )
515 mbSbfxxx_ioport_counter # Define linker script fi Run As »
ﬁ“’ Binaries # External Tools Configurations. ..
B! Includes L2 (RESL EROM BLASH), Organize Fayorites. ..
-2, inr LDSCRIPT = ./pri/mbShEf506 &
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13 Eclipse CDT Debug Perspective

In chapter 9 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

Broject Run | Window Help

o "'I New Window "'JL?'Q’"I

New Editor

Open Perspective

Customige Perspective, ..

Other... D >
Save Perspective As... ey
Reset Perspective... 1199
Cloze Perspective 1200
Close All Perspectives 1201 /7" \brief ITH C
Navigation > r= Qs
12 3 funcrion
Preferences 1204 returns '1
1 5
1 \recurn

After this the following window will be displayed.

]| & ¥ = 0|9 variables &3 . % Breakpoints |
1] _'lJ
ﬁm;»"ﬁ =08
# Start of user section
=i
#
# Define project name and Rem/Flash mode here
PROJECT = test
RUN_FROM_FLASH = 0
#
# Define linker script file here -
< | »
: Tasks | (2. Problems | (3 Executables | (] Console 52 O ulg k|t B-5-20
C-Buikd [mbSbfocx_joport_counter]
T =1 fU-PUL G L. TEX |
rm -f io-port_ram.bin
rm -f io-port_ram.srec
rm -f io-port_rom.elf _]
rm -f io0-port_rom.map
rm -f io-port_rom.hex 5l
] o° ‘writable | smartInsert | 53:19

13.1 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”.
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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.

(ol x|
File Edit Source Refactor Mavigate | Search Run Project Window Help
Its~ e @3- 0% |- |[4[8[-5l- G- (35 bebug ERjcice+
4, 1 Link-GDB-Server [ Resource
%5 Debug 22 e 8. 2 OpenoCD = 2 Y T O|[09= variables 53 "\ Breakuoi'ts] Q| ®xyY=0O
{3, 3 0pen0OCD(LibUSE)
Run As »
External Tools Configurations. ..
Organize Favorites...
I
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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 Platform

s o
File Edit Source Refactor MNavigate Search Run Project Window Help
L Sl |s-0-U- |®F-[[5]8 -6l G0 5 [35 vebug FEIC/CH
{{* Resource
%5 Debug &2 s | 5| i 32 ¥ © O|(®= variables 52\ % Breakpoinks} A

= @, OpenOCD [Program]
p.1 C:\OpenOCD_FTDIopenocd-0.4.0\srclopenocd.exe

o o

(Lo makefie [ 1c) mainc £

|7 st o B s [o) SRt e
void wait (int a)
{
while (a--) ;

<

= O |z Disassembly 53 e
2 [0 |No debug context [Enter Tocation here Fllaalls
=l

Ll 4 o

V2| Tasks [B_ Problems (0 Executables ( & console 52

L]

4| & bilelEelrB-r5-=0

OpenOCD [Program] C:\OpenOCD_FTDI\openocd-0.4.04srclopenocd.exe

Open On-Chip Debugger 0.4.0 (2011-05-05-17:02)

Licensed under GNU GPL v2

For bug reports, read
http://openocd.berlios.de/doc/doxygen/bugs. htul

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: FFSK6HASAL

Info : Description: KT-LINK A

Info : max TCK change to: 30000 kHz

Info : clock speed 500 kHz

K]

Info : JTAG tap: mbSbES06.cpu tap/device found: 0x4ba00477 (mfg: 0x23b, part: Oxbal0, ver: Ox4)
Info : wbSbES06.cpu: hardware has 6 breakpoints, 4 watchpoints

-

o

?J::)

] Writable ‘ Smart Insert ‘ 49:2 |

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: HLOIEKE @

@ TCPR/P HARD: Ilocalhost v]

EAR O
H—E X ® Telnet

OssH SSH/ i—a/(00): |SSH?

OTO®  SnkmyLe: [unspec)

TCPA —h#(P): 4444

OLT H—HE)

0K FrIL

LT

If displayed with “Open On-Chip Debugger”, connection is success.

WwWw.Ccypress.com
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W Jocalhost:4444 — Tera Term VT

JrfIE) RBEE BEQ Ib0-N0) BT Resize AJLFHD

Upen On-Chip Debugger Al

> =
v

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

W Jocalhost:4444 — Tera Term VT

JrIE REE BES 200 D FEIM)  Resize  AJLFHD

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

1 arget halted due to debug-request, current mode: Thread

;;PSR 0x21000000 pc: 0x00000168 mep: 0x2000fff0

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

€ Debug - mb9bfxxx_ioport_counter/stc/main.c - Eclipse Platform . [=[ P}

File Edit Source Refactor Mavigate Search Run Project Window Help

[ i @l -0-% - |®2-[4]8-6l-G- - & | %5 Debug g cjct+
[ 1 Debug-io-port-JLink-GDB I [ Resource

35 Debug 22 % Debug As v | i 32 ¥ 7 O |[e9= variables 52 \_%% &reakpoints} ) < [ | & g =0

=] % ©OpenOCD [Program] R
». C:\OpenOCD_FTDI,  Org&hize Fayorites. ..

(Lo makeie (x\- AR

& /7 wait loop ‘ID No debug context [Enter lacation here ==

o o
==
=l

void wait (int a)
{
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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 =

Create, manage, and run configurations ﬁ\

| ®
| CiC++ Application
| CfC4+ Attach to Apphcatior
] CIC++ Postmortem Debuggr
= [€] GDB Mardware Debugong
[€] Debug-o-poet-Rink-GOE
[€] Debugo-port-OpenOCT
B Laurch Growp
7C 2ydn Embedded debug (Cyg
7C Zydn Embedded debug (Natr

|%#|

~11/1

g M

Fiter matched 9 of 9 tems

©

Hame: | Debug-io-port-OpendCD
(L] Man . %5 Debugger | 6 Startup | & Source | ) Gommon |

[SICEE Nopicatts: >

| lo-port_rom.e¥ Search Project... Browse... l

[ mbabboo_joport_counter Browss... l

Bulld (F required) before ksunching

il e

" Enable suto buld € Dizable auto buld

 Use workspace settings Configure Workspace Settngs...
(oo ] o |

WwWWw.Ccypress.com
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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 ] (=] 3

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

[V Use configuration specific settings Change Workspace Settings...
Launchers:

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

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

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
|
1 B A=t Name: | Debug-io-port-OpenOCD
I [ 5] Main (%5 Debugger . = Startup] B Source} =] gommon]
\ CJC++ Application ~GDB Setup
[] CjC++ Attach to Applicatior e

[E] cic++ Py S Debugg:

[ GDB Haréware Debugaing [ Ciiyagar ” b y Browse... I Variables. .. I
i [©] Debug-io-port-

[] Debug-io-port-Open0OCt Command Set: |Standavd (Windows) ;]
B Launch Group
3G 2Zylin Embedded debug (Cyg Protocol Yersion: !mi v
26 2ylin Embedded debug (Nati

m

I™ Verbose console mode

[ Rej arget
Use remote target

ITA dce: ic TCP{IP ¥
Host name or IP address: l localhost
Port number: I 10000
'
1
[ — T
g » Using Standard GDB Hardware Debugging Launcher - Select other... Apply: Revert
Filter matched 9 of 9 items

®

Now select the “Startup” tab as shown below.
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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

€ Debug Configurations x|

Create, manage, and run configurations ﬁ

Sl % e I Hama: | Debug-o-port-OpenOCD
| Main | N\ E . Source] [ Y
fw;m QD boduow!.b m;‘ulq'(\l:, | 53 Gormmon | ]
L] CIC+-+ Applcation 7Y
€] Cfc++ Arach to Appheatior || || 7 Hak
[€] ¢jC++ Postmortem Debugg # connect to the OpenOCD gdb sarver _:_I
& [€] G0 Hardware Debuggng target remote locohost: 3333
[£] Debug-io-port-Nink-GDE R
[€] Debug-o-port-OpenOCT =
P Launch Growp
76 2yin Embedded debug (Cyg ||| 11023 1m0@ 8nd Symbols
76 2yl Embedded debug (Natr || || IV Load image
5 Use project binacy: io-port_rom. elf
C Use fle: [
Image offset (heax): |
¥ Load symbols
5 Use project binary: lo-port_rom.off
 Uss fle: [
Symbols offset (hex): |
[~ Runtime Options

I~ Set program counter at (hex): [
I~ Set braskpoint at: [

I~ Resume

| Run Commands.
monkor gdb_breskpont_override oft zl
break man

Contise .~

o =i Using urcher - Salact other... Aoy I Rayert I

| Fiker matched 9 of 9 Rems

® Capd_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.
=inlx|
[ SlEl-0-G- @ - 55 -5l e- - 1[5 0etug s
% Detug I el W s B b T O varstes [% erssports . Modes i)
24, Pogen] [ [ -
il CrlOpenoCD_FTifiopencod-0.4 Hhseriopenocd eve W o
I & 227 ebugro-port-OpnoaD o8 Mendwere Debuoang] Mz o
) 08 varchware Debugger (5/311 3:22 M) (Suspended) ms oxzo0aTife -
= of® Thessd [1] (Suspardad) mr 77
= 1 i) ma 784 D001 76 e 00000177
ol ¢ sbe-gek 10 i Pt i o ] =
il Ciivorispassimbisbioo:_oport_counterljo-port _rom. o (53711 3:22 PH) 4l | 'J
| =
i : o
==l
Az

Lomdatie |1 mans S JE |
woid wait (int a]
0
while {a--):
}

L

N VY Y LS S —
ﬁ inedl e main[vodd)

! -
] ;l_l
) ks (2. pretines [0 Exmentatios | ) Consoin 51 () Mesery | B X x|lxige@] Bt @3>0

dige. s (S/HLL 122 PM)
Undefined comsand: "". Try "help™. -

Earger Femote localbose:33dy
Ox00000000 i __£83_ inCECEURT_VECTOE_SOETEN W ()

monitor scft_reset_kalt

Load |
No executable file specified.

Use the "file” or “exec-file” commasd.

Load Ci\\workspass!\mbSbeakx_ioport_counter\\io-pore_ros.elf

Loading section .text, size Oxfec lma Oxd

Loading section (ARE.exidx, =ize Ox0 lma Oxfec _[j
i v

1o |witatla | smatiest | S4:1 |

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

I Dby < arililalione_japort_osurler) st finaine - Bolpee Platfoms 2101
Ble fde Zorce Relaqer Bevigais Segrch Brojedt Bun Winde Heb
|l = Oll@ - 0-Q-|® Pl 5] -0t e - 24/ % betg .
- w bt ()W | B T A B i T 7 O varisbies | % treaigonts B Moddes T HETe0
= Gy SpenCD [Frogram) L. ki ] =
il C0perD FTORipanacd-0.4, Dharclopenood axe T []
=[] Dabngrio-port-OpenCD [GDR Mardvwars Debuggrg] Bz L]
=GB T Har deasrw Dvbupger (FAIE] 3222 P [Suspended) Hlw Te00ETIFG: |
= ¥ Trvead[1] (Suspardad: Sigral SUGINT recstved. Description: Irtemug. ) e =]
= Zwwa(] man. 98 QOUAHEN Hilee DDOEEN | 5
= ) i) s 71 GON0ITH it o ] -
e arben (5/R1 322 P al ]
ol ot opert_conteriio-port_rom.ef (5911 322e =
Lamautle [ [ mene BT | i
B voim wait (imt w) =
| B
| while (a--17
| =

‘ o

A
2 Taha |12 Protdoss | ) Exocusties | cornoe 13 (] Mty | B X wgEE e arir=0
Debugyiorpost CipencT [ S Mardare Debuggng] C/|morkspaelmbite oo oport,_pounterljorport_pom. o (5/3(11 3:22 PH}
force soft breakpoints .

&

4 o

[fis |t | satveet @i |
After starting the debug procedure, the debug process can be terminated at any time by clicking on the “Suspend”
button.

WWW.Cypress.com Document No. 002-04421 Rev.*B 80



o CYPRESS

> EMBEDDED IN TOMORROW™ FM3 Microcontroller Development environment with GNU Tool Chain

13.2 Debug on the RAM

In the paragraph before the Flash debug was explained from the chapter 13.1. 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”.

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

=lolx|
File Edit Source Refactor Mavigate Search Project Run Window Help
[ [ & | @& ~-6- (-6~ |&R-B-|F-0-Q-|®F- |5 [ %5 Debug | e cjc++
llg 9 e eom
(7 Project Explorer £2 = m| (L@ makefile &3 18] startup_mbobF50x_t21 ] L.c] system_mbobfS0x.c ]»3 = 0|8 outline [ (@) = ()
= | B = 98| H X
B M3 164# B FM3
=125 mbabFxoxx_ioport_counter 165# makefile rules =15 mb9bfxxx_ioport_counter
‘i{;’ Binaries 166 # & dep
[ Includes 167 & inc
& inc 168 all: ROM i@ prj
= prj 169 & src
& src 170 ROM: ASFLAGS += --defsym Debug_ RAM=0 @® Clean
%5 io-port_vam.elf - [armle] 171 ROM: clean §(OBJS) §(PROJECT) rom.elf §(PROJECT) rom.hex @
B io-port_ram.bin 172 ROM: § (PROJECT) rom.bin @ Make (ROM)
i io-port_ram.hex 173 ROM: § (PROJECT] _rom.whx -@® Program-Flash
io-port_ram.map L7
io-port_ram.inhx 175 RAM: ASFLAGS += —-defsym Debug_RAN=1
L[ makefile 176 RAM: clean § (OBJS) § (PROJECT) ram.elf §(PROJECT) ram.hex
177 RAM: § (PROJECT)_ ram.bin
178 RAM: § (PROJECT)_ram.wmhx
179
180%0 : %c
181 @ echo "--compiling--"
182 $(CC) -c §(CPFLAGS) -I . §(INCDIR) $< -o $@
183
184 %0 : %s
185 @ echo "--assembling--"
1 186 $(AS) §(ASFLAGS) $< -o $@
| 187
188 $ram.elf: §({OBJS)
} 189 @ echo "--linking--"
150 §(CC) $(OBJS) §(LK) §(LDFLAGS RAM) $(LIBS) -o $@ -
J o
[2 Problems (2‘ Tasks (ﬁ Propetties (@ Histary (E Console 23 #De\uﬂ &9 [g‘ G BE L’i’ul w0 i T
C-Build [mb9bfxxx_ioport_counter]
SeTInRIng——
arw-none-eabi-gec-4.5.2 ./sre/wain.o ./sre/core_cm3.o ./sre/system wbShEfS0x.o ;'
./sre/startup_mbShES0x_V21.o0 -static -mepu=cortex-m3 -mthund -mthub-interwvork -nostartfiles
-Wl,--start-group -lc -lg -lstdc++ -lsupc++ -lgec -lm  -Ul, --end-group
-T./pri/Fujitsu_cortex-M3_raw V21.ld -Wl,-Map=io-port_rawm.map,--cref,--no-wvarn-wismatch -0
io-port_ram.elf
arm-none-eabi-objcopy -0 ihex io-port_ram.elf io-port_ram.hex
arm-none-eabi-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
o | > :I
nje |

Now switch back to the Debug perspective to initiate the RAM debug process.
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S el
Y i ccr Bopal

P@ Resource

= EW ’BE Outline @ XN = E
Ei= ekl X

B2 FM3

F‘T’—€$ mhahFyyy innark Fannker

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 -10f x|
File Edit Source Refactor Mavigate | Search Run Project Window Help
[ @[3 -0 - -|® - [4]8 -5l G- 5[ %5 Detug Egclcr+
(2, 1 MLink-GDB-Server [ Resource
%5 Debug 52 % & by 2 0penoCD b4 2 7 = O][00- variables 58 o Breakpoints | L 0lE ® %750
{3, 3 0penOCD(LibUSE)
Run As »
External Tools Configurations...
Organize Fayorites...
=

WWW.Cypress.com Document No. 002-04421 Rev.*B 82



wa & CYPRESS

EMBEDDED IN TOMORROW FM3 Microcontroller Development environment with GNU Tool Chain

In the console view at the bottom, confirm that the server was started

€ Debug - mbsbhwss_ioport_counter .c - Ecli : ol
Ele Edit Source Refactor Navigate Search Run Project Window Help
Ies-Clh el s-0--|® & |[5]8] -G~ -0 - 5|35 vebug E@IClCH+
() Resource
%5 Debug 3 % B e (0w 0 5 | % 32 ¥ 7 O] variables 33\ % Breakpoints| 2B 5 R&TE8

= @, 0penOCD [Program]
] C:40penOCD_FTDIiopenocd-0.4.01srciopenacd.exe

o o

[Lomakefie  [[cimane 83 Disassembly 53 ==
/" wait loop 4|5 | o debug context [Enter location here =R R
void wait (int a) —
« e

] while {a--] ; =
)
[l
7 P—— Main Program -------------m-n & -

S _— 4 :

) Tasks [[2. Problems [ £ Executables | & Console 53 IR EE R T

OpenOCD [Frogram] C:\OpenOCD_FTDIopenosd-0.4.

Open On-Chip Debugger 0.4.0 (2011-05-05-17:02) N

Licensed under GNU GPL v2 R
For bug reports, read
http://openocd.berlios.de/doc/ doxygen/bugs. htul
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 : max TCK change to: 30000 kHz
Info : clock speed 500 kHz
Info : JTAG tap: mbSb£S06.cpu tap/device found: Ox4ba00477 (mfg: Ox23b, part: Oxba00, ver: Ox4
‘| Info : mb9b£S06.cpu: hardware has 6 breakpoints, 4 watchpoints =
4 or

Alfoe ] Writable ‘ Smart Insert | 49:2 |

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

& Debug - mb9bfxxx_ioport_countel i = Dl_)g
File Edit Source Refactor Mavigate Search Project Run Window Help
e G [0~ Qr @] 3]0 -5l o SHwm |
-~ [£] 1 Debug-io-port-Link-GDB-RAM E [ 2 ¥ = O)(@- veriables 32 % Breakpoints] HoaEll R RO
[ ] 2 Debug-io-port-OpenOCD

y [£] 3 Debug-io-port-lLink-GDB

=

Le] mainc 52

void wait (int a)
{
while (a--);

0
0

&

A main program —-—-—-—-————————————
& int3z_t main(void)

{ v
4 o
V2] Tasks fE_A_ Problems fo Execmblesfa Console §2 R o | 6E|@|@[ 2 E-f-F
OpenOCD [Program] C:10penOCD_FTDIiopenacd-0.4.01srciopenocd. exe

trst_only separate trst_push pull

500 kHz

Info : device: 6 "2232H"

Info : deviceID: 67353570

Info : SerialNumber: 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: 0x4ba00477 (mfg: O0x23b, part: Oxba00, ver: 0x4)
Info : rbSbfS5S06.cpu: hardware has 6 breakpoints, 4 watchpoints

il
| ni Writable Smart Insert | 48+ 1 |

Lo
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Then select “GDB Hardware Debugging” and click on New.

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.

Xl
Create, manage, and run configurations §
{ i X S®- jum [Debugio-port-OpenOCD-RAM
e Bt L pn %5 Debugger | &> Strtup| 5, Source | ) Gommon| 1
] CICa+ Appleation Cica+ .
] CiC++ Artach to Applcation f‘w
] CiC4+ Postmortem Debunger q-'&?f,‘i"“_ﬁ“) Search Project... I Erowss.., I |
| GD8 Hardwars Dabugaing Progect:
[€7] Debugo-port- Xink-GO8 obE
€] Debug-o-port-Rink-GOB-RAM w) _m‘
[T Debug-io-port-OpenOCD | Buld (¥ required) before launching
(€] Debug-o-port-OpenOCD-RAM MWMULM___) v
* Launch Group = :I
; Zykin Embaddad debug (Cygwin) " Enables auto buld
¢ Zyn Embedded debug (Native) " Use workspace settings
-
q = 1»] @mwﬂeww-@ Aty I I
| Fiker matched 11 of 11 kems |
"é:" I Qebug I Close I
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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 ¥ -0l x|

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

[V Use configuration specific settings Change Workspace Settings...
Launchers:

Standard GDB H:

GDB {DSF) Hardware Debugging Launcher

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

@ Cancel I

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

ll & Debug Configurations x|
" Create, manage, and run configurations ﬁ
I
i 1 ® ‘ =| :‘%/ ¥ Name: | Debug-io-port-OpenOCD
| 5] Main (%5 Debugger = Startup] B Souvce} = Qommon1
[€] cjC++ Application ~GDE Setup
L) s e [
=-[€] GDB Hardware Debugging |C. yagar {2 hain!bi bi-gdb.exe Browse... I Variables. .. I

[€] Debug-io-port-ILink-GDE
[ Debug-io-port-Open0OCt Command Set: [Standard (Windows) v|
: B Launch Group
36 Zylin Embedded debug (Cyar Protocol Yersion: lmi ¥

3G Zylin Embedded debug (Natit
I™ Verbose console mode

I [~ Remote Target
™ Use remote target

JTAG Device: |Generic TCPJIP vl

Host name or IP address: l localhost
Port number: l 10000

4 ! »
_] Using Standard GDB Hardware Debugging Launcher - Select other... Apply. Revert
Filter matched 9 of 9 items

®
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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

+——— Use RAM start (Vector

# Vector table placed in RAM table start) for address!

monitor mww OxXEQOOOEDO8 O0x1f£f£0000

load

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

Stack pointer for

break main

set $rl13 = * (int*)0x1fffE000 «— | address!
set Spc = *(int*)0x1f£f£0004
continue

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

process.
I
Create, manage, and run configurations ﬁ\.
=
HSp - tame: | Debug-io-port-OpenOCD-RAM
] Main [ %5 Debugger [ Startup & Source | | Common |

|»

[€] ¢/C++ Application itializ Commands
[E] Cjc++ Attach to Applcatior || || [V Reset and Delay (seconds)s [3
[] CjC++ Postmortem Debugg:
&[] GDB Hardware Debugging W Hale
[©] Debug-io-port-Link-GDE # connect to the OpenOCD gdb server g
-[Z] Debug-io-port-Link-GDE ﬁ;ﬁ:gﬁ:’::filﬁfa‘h°5t‘3333

[€] Debug-io-port-OpenOCE || || | moritor resst halt

[©] Debug-io-port-Open0CT |
B Launch Group
2 2ylin Embedded debug (Cyg:
26 Zyin Embedded debug (Nati

[ Load Image and Symbol:
IV Load image

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

¥ Load symbols

orkspace,

1 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

Warkspace, .

[~Run Commands

break main |
continue
= |
w2
[ — -
Using Standard GDB Hardware Debugging Launcher - Select other... apply. Reyert

Filter matched 11 of 11 items

©) <iﬁﬁnam

p—

The screenshot below shows a successful RAM debug process start. To resume, simply click on the Resume button.
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€ Debug - mb9bfxxx_ioport_counter/src/main.c - Eclipse Platform =lol x|

File Edt Source Refactor Navigate Search Project Run Window Help
[N [ B - S0 AL SEE [ BL-AS NN MR AR A R A 5 [35 bebug »
35 Debug £ LRl 8 (2@ S [0 87 T 0)(60- variables [ breakpants it Regsters 53 B Modues| @ m ]
= G, 0pen0CD [Program] % Name | value N
34 C:\0pen0OCD_FTDI\openocd-0.4.01srciopenocd.exe 0
1€ Debug-io-port-OpenOCD-RAM [GDB Hardware Debugaing] 0x20007ff8
5 & GDB Hardware Debugger (5/9/11 6:29 PM) (Suspended) 536839815 o
=P Thread [1] (Suspended) Ox1Fff8153
= 1 main() main.c:54 Ox1fff8152 0
» C inlbi abi-gdb.exe (5/9/116:29 PM) 0 ¥
4 Ciiworkspaselmbabfiocx_ioport_counterlio-port_ram.elf (5/9/11 6:29 PM) | & L
I} ;I’I
=0
7 int3z_t main(void) NEl
¢
FM3_GPIO->ADE = OXOOFF; // No Analog Inputs
FM3_GPIO->DDR1 = OxFFOO; // P18-P1F: LED-SEGL output =£
FM3_GPIO->DDR3 = OxFFOO; // P38-P3F: LED-SEGZ output
FM3_GPIO->PFR1 = 0x0000; // P10-P1F: LED-SEG1 GPIO ~|
»
@rm[LMOuWMBW] BX & alee Bl #8920
Debug-io-port-OpenOCD-RAM [GDE H abi-gdb.exe (/911 6:29
f#wonitor gdb_breakpoint_override soft
Undefined command: "". Try "help”.
break main
nt 8 at Ox1£££8152: file src/main.c, line 54.
continue
Breakpoint 1, main () at src/main.c:54
54 FN3_GPIO->ADE = OxOOFF; // No Analog Inputs
v
4 »
o0 |wm |Smrthsut |5<: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.

€ Debug - mbbboo_loport_counte/src/main.c - Eclpse Platform =101 x|
Be [& Souce Refacdor Novigste Seach Drojt Bun Window el
| (IS ASA0 B SO B el [ 3 e e U »
%5 ety 22 AND> B (A eSPwmTC0] ww[%m[mmm\um =R
= Q Opent<d [Frogram] | e
¥ C0penOCD_FTDNopsncd 0.4, Olsreopenoed exe winz
& {2 ceb ] W mm
=58 i ity S0737 =4
S o Thnad [1] {Suspendad: Sonsl SIGINT recenved, Descrption: intermpt ) Witpc Ox1ffFBLsS.
= 2 war() man.c:40 Ox1iff8144 wteo (]
= 1 man)man.c:71 xS e 0 =
¢ ] < i
») Cilworkspassimbibuc_Kpaort_courberio-port_raem,of (5911 6:23 $M) =
. ’
=
[Lomuetie i menc 2 N0&l | < g [t bcatcn bere At hle==0
1d v t Saals 50T AU, -l
’ YO it S ES 1222813e: lﬂr xz, [ap, #4) 2
g 2. #4294967295
um a==12 -
{a-=) geter] =
S122281467
|| vt 120281481 bbe.n Ox12E£8132 <waltes>
@ 1nt3z_t matnivoid) 34 )
< —I 1222814a:  add 3p, A8 _I
FNI_GPIO->ADE = OXOOFF: No Analog Inputs 1g22814e: b 1x
e 1222814e:  nop
FH3_GPIO->DDRY = OXFFOO; // P1 : LED-S xed $
FHI_GPIO->DDRI = OXFFOO: // #3 : LED madn:
- 12£28150:  push (r3, 1o
FH3_GPIO->PFRI = Ox0000; // PIO-PIF: LED-3EGL GPIO 54 TE3_GPIO->ABT = 0X0OFF; // Mo Analog Iapgy
LOPRO-REERL = Ox0000). // PRO=FRF IAR-E23. R0 esra1er. | eniw va _ws2dam . avanan -..’J
‘I |
|
v
‘ »

| v Wetatie Smatlret | 4811 ]
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14 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.

14.1 Plug-In installation
To install the Eclipse Embedded Systems Register View plug-in “EmbSysRegView”, open the Eclipse menu help and

select Install New Software.
| W w

(%) Welcome L 4

(2) Heb Contents

%y Sparch

—————  Dynamk Hep ]
Key Assist... Ctri+Shift+L
Tips and Tricks....

Check for Updates

About Eclipss 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.

ot o
Available Software | |
Select a ske or enter the location of a site. \_)rﬂ
=)
1 —
Workwith: | type or sslect a ste - fudd...

Find mare softuwar by working vt the “Avaisble Software Stes”

| starcinn I

Name:
1D There s no ste seiecte MU LR 0 AN x|
Name: | EnbSysRegView Local.... |
Location: | http:ffembsysregview. sourceforge.netjupdate Archive. .. I
@ 3 Cancel I
| Select i Desalect Al =
~ Datals %
fbmwmmmumm ™ Hide temns that are already instalied
i ¥ Group kems by category ‘wha is glready instaled?
! ¥ Contact all updste stes during install to find requined software
Q) ook | tens [ Em || cancel |

After the confirmation select all plug-in feature and click on Next.

WWW.Cypress.com Document No. 002-04421 Rev.*B 88


http://embsysregview.sourceforge.net/update

EMBEDDED IN TOMORROW™

& CYPRESS

FM3 Microcontroller Development environment with GNU Tool Chain

& Install L

Available Software

Check the items that you wish to install,

=10l ]

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

x| add... |

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

]t':.-'pe filter text

Name

| Yersion I

000 embsysregview
L embsysreqview_feature

Select All Deselect All 1 item selected

0.1.8

I~ Details

¥ Show only the latest versions of available software
¥ Group items by category

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

I Hide items that are already installed
What is already installed?

(2)

< Back I Mext > I Einisty I Cancel

Click on Next to confirm the installation detail.

H & Install ]

Install Details

Review the items to be installed.

MName | Yersion | Id |
g+ embsysregview_feature 0.1.8 org.eclipse.cdt.embsysreqview_feat...
Size: Unknown
i ~ Details
=)
® < Back Einist I Cancel |

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.
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ol

Review Licenses I I
Licenses must be reviewed and accepted before the software can be installed. \;D .4

License text (for embsysregview_feature 0.1.8):

EmbSysRegView is free software: you can redistribute it andjor _:_I
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

MERCHAMNTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the

GMU General Public License for more details,

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

along with EmbSysRegView. If not, see &lt;http:ffwww.gnu.orgflicensesjaagt;.

x accept the terms of the license agreement:

do not accept the terms of the license agreement:

@ < Back Iext = I Einish I Cancel I

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

& Software Updates F x|

¢ , Youwill need to restart Eclipse Platform for the installation changes to take
\02 effect. You may try to apply the changes without restarting, but this may
Cause errors.

Mok Mow Apply Changes Now

The Eclipse software is now up-to-date and the “EmbSysRegView” is also installed.
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14.2 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 Cieclipse
MName * l Size l Type l Date Modified I
[ 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
Cp2 File Folder 12/6/2010 10:38 AM
File Folder 5/25/2011 1:04 PM
[)readm File Folder 12/6/2010 10:29 AM
.eclipseproduct 1 KB ECLIPSEPRODUCT File 7/29/2010 11:37 AM
|2 artifacts. xml 54 KB XML Document 5/25/2011 1:04 PM
= eclipse.exe 52 KB Application 8/10/2010 5:48 PM
}eclipse.ini 1 KB Configuration Settings  5/25/2011 1:29 PM
™eclipsec.exe 24 KB Application 8/10/2010 5:48 PM
@Jepl-vw.html 17 KB Opera Web Document  2/25/2005 7:53 PM
natice. html 9KE Opera'Web Document 4/27/2010 4:23 PM

Open the directory \plugins and look for the installation directory for the installed plug-in “EmbSysRegView”.

Address I C:\eclipse Address l C:\eclipse\plugins

Name_~ Name [
() configuration () com.zylin.embeddedcdt_4.16.1

() dropins [)org.apache.ant_1.7.1,%20100518-1145

[C)features () org.eclipse.cdt. core.win32_5.2.0.201009241320

p2 i" urg.ecli;::se.l:d‘kerr .1.8

B plugins | org.eclipse.cof.runtime.compatibility . registry_3.3.0....
C)readme [ org.eclipse. equinox.launcher .win32.win32,x86_1.1.1....
@ .eclipseproduct () org.edlipse.platform_3.6.1,v201009090800

| artifacts.xml ) org.edlipse.ui.intro.universal_3.2.402.r36_v20100702
= eclipse.exe I-) org.eclipse.ui.workbench. compatibility _3.2,100.12010...
3 eclipse.ini M com.ibm.icu_4.2.1.%+20100412.jar

[Meclipsec.exe [ﬂ com.jcraft.jsch_0.1.41.v200903070017.jar

@] epl-+10.html lﬁ] fujitsu.embsysregview. jar

notice.html E] javax.servlet.jsp_2.0.0.v200806031607.jar

[ﬁ] javax.servlet_2.5.0,+200910301333.jar
lﬁ] 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.qg. Fujitsu to directory:

\data\cortex-m3

| = = e ame pun moW I gruIRes  luun  LGR
@ Back ~ B —~ > v N
dd _ o e Back ~ \) e Back ~ \J e LI /‘) Search Y Folders ‘ |y | I x g | v
Address Iuj Cile .
e || Address I\Q Cieclip | Address I Cileclipse\pluginsiorg.eclipse.cdt.embsysregview_0.1.8\data\cortex-m3
MName «
e | Mame = | size | Type | Date Madified
Edata -
Cicons () cortex-m3 i File Folder 5/25(2011 1:04 PM
(CIMETA-INF () LuminaryMicro File Folder 5/25/2011 1:04 PM
i[jorg NRP File Folder 5/25/2011 1:04 PM
| contexts.xml I2)STMicro File Folder 5/25/2011 1:04 PM
E]jdom.jar
M miglayout-3.7- View »
2 plugin,xml
Arrange Icons By »
Refresh
Customize This Folder. ..
Paste
Paste Shortcut
Undo Move Ctri+Z
T Y
Properties @ Shorteut
a Briefcase |

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

Fle  Edb  Yew Fa| Fle Edt  View Favorites Tools Help

@Back - \;) X @Back - \Q v ’ ‘ /:\; Search H_ Folders ’ |'$ Lﬁ x n ‘ .

Address Iﬁj Cileclipselr | address Ci\eclipse\plugins\org. eclipse.cdt.embsysregview_0.1.8\data\cortex-m3|Fuijitsu

Name = Name ] | Size | Type | Date Modified
()EnergyMicro 2KEB DTD File 9/23(2010 3:35 PM
(DFujitsu 744 KB XML Document 4/19/2011 2:04 PM
) LuminaryMicro

CnxP [}S

|)STMicro
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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
o New Window .
& J Ideys Editor - J &

. OpenPerspective »
Show Yiew »

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

Close all Perspectives

Mavigation »

ErTE—

Select the correct device as shown in the figure below.

& Preferences =] |
|tvpe filter text EmbSys Register View - - -

[&]. fasperal
; | B-CjcH+

%araﬂ:s B cl.b d!SCFbUOﬂ —
[+ Build
: Code Style |¢ort¢x-m3 ﬂ L
[ Debug | 2 Vendor:
Ereakpoint Actions I—
Common Source Lookup Path ||Fu]'tsu -] o
Debugger Types i
Disassenmbly
|Enﬂ:ﬁys Register View \ 3
GOB
GDE MI
Tracepaint Actions
Editor
File Types
Indexer
Language Mappings
Mew COT Project Wizard
Property Pages Settings
Task Tags
Template Default Values
[#]- Help
InstallfUpdate
[* Run/Debug
[+ Team

| 1 & Periperal Register Yiew For embedded system

=

==

4| | |
® 7 Ok c‘“:dl
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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 13 for detailed information), select Show
View—Other... in the Eclipse's Window pull-down menu.

in  Project | Window Help

4. Mew Window L o) : ;
© J Iew Editar J @ y J = J g ‘
Open Perspective >
» EE] CJC++ Projects
Customize Perspective. . = console Alt+Shift+Q, €
Save Perspective As... “= Include Browser
Reset Perspective. .. (®) Make Target

Close Perspective “= Navigator
Close All Perspectives

P

5% outline Alt+5hift+Q, O

[2 Problems Alt+Shift+Q, %
f@ Project Explorer

v

Mavigation

Preferences

| Properties
<" search Alt+Shift+Q, 5
| Tasks

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

~iBi xi

It‘;.fpe filter text

#-(= General

B CICH+

== Debug

-®g Breakpoints
%& Debug

|»

0 Executables

5,2." Expressions

; 0 Memory

~ B, Modules

-3%01 Registers

-9 Signals —
-8 Trace Control

)= Variables

#-(= Help ;]
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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.

€ Debug - io-port/src/main.c - Eclipse Platform
File Edt Source Refactor Navigate Search Run Project Window Help

=10l

| [@3-0-Q-|&-| 7|0~ il-- TGO 5|5 Debug @I ClCH+
%5 Debug 52 8 > [2.@ S [i% 3 T 7 O|[c0- varisbles [itif Registers 53 2 Modules| %@ Y=8
G, Open0CD [Program] Name | value 4|
+£] C:10penoCD_FTDIiopenocd-0.4.0\src\openocd.exe ) %6 Main -
=[] Debug-io-port-OpenOCD [GDB Hardware Debugging] 8950 r0 373
-2 GDB Hardware Debugger (5/25/11 2:54 PM) (Suspended) i 1792

£ Thread [1] (Suspended)

= 1 main() main.c:54 000000176
» C bi-gdb.exe (5/25{11 2:54 PM)
w4 Ciiworkspaselio-portiio-port_rom.elf (5/25{11 2:54 PM)

00,5

1023 =
| _>FJ

»

@ mainic 53 Q isassembly. 52 [Enter location here e nlgr =0
50 4l |» 0oo00176: | mov.w £3, #1288 ; 0x3000 Al
B14) mommmmmmamna ] 0000017a:  movt r3, H16387 ; 0x4003 =
52 int3z_t main(void) 0000017e:  mov.w r2, #255 : OXEf
53 ¢ — || oooooisz: | str.w rz, [r3, #1280]  : 0x500

2054 FH3_GPIO->ADE = OXOOFF; // No Analog Inputs 56 FM3 GPIO->DDR1 = OxFFOO; // P18-PiF: LED
55 % 00000186: oV w r3, #12288 ; 0x3000 &
<o g[EicnIosnnns < ovesan. s/ nie mie.ren fec e _'l_l » . I _'l_‘

1 Tasks [[2. problems [0 Executabls [ E Console B Embys Registers £3 0 Memary | S

Archi cortex-m3 Vendor: Fujtsu Chip: MBJBFSO6N Board: -— none -—-

Register Hex | Bin | Reset |_Access | Address | Description S

& (= ADCI_12bit The 12-bit AfD converter is a function that conver!

® (= ADC2_i2bit The 12-bit AfD converter is a function that conver!

& Ex1 The functions and operations of the external inten

(& InterruptsourceCheck The interrupt controler determines the priority of i

B &GP0 General Purpose 1/O Registers
B & 10_PORT
B & prro 1111 R The Port Fucntion Setting Register 0 selects the us
[=] poo bit 0) oxt 1
(5] po1 (bit 1) 0x1 1 -
B Pz (51 2) 1 [ |
(] pos L% 3) 0x1 1
(=] pos (bit 4) oxt 1
(=] pos (bit 5) 0x0 0
[=] pos (bit 6) 0x0 0
(=] po7 (bt 7) 0x0 0
[=] pos (bit 8) %0 0
(=] poa bt 9) 0x0 0
(=] poa (bit 10) 0x0 0
(=] poB (it 11) 0x0 0
(=] pac (bit 12) 0x0 0
(=] pop (bit 13) 0x0 0
(=] poE (bt 14) 0x0 0
[=] poF (bit 15) 0x0 0
= M oeos P O ST The ot b St St '“‘ﬂj

Rl

[l

|
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Eclipse Features

The Eclipse CDT provides many tools and features, which can help the user for the embedded software development

In the next paragraphs some of these features of the debug perspective are discussed.

15
15.1 Overview

for a FM3 MCU.
15.2

Disassembly View

To display the “Disassembly” view in the CDT debug perspective (see chapterl3 for details), select Show
View—Disassembly in Eclipse's Window pull-down menu.

Run Project | Window Help

; 5 New Window
| J & Mew Editor

— .

»

openocd.exe
=bugging]
- PM) (Suspende

1one-eabi-gdb.e

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

Close all Perspectives

3/25/11 2:54 PM

Navigation

v

ujitsu_cortex-M:

Preferences

// No Analog Inputs

// P18-P1F:
// P38-P3F:

LED-SEG1 output
LED-SEGZ output

< ((x)= Yariables £2

g Breakpoints
£l Console
%5 Debug

=2 Disassembly
() Executables
&4 Expressions
3 Memory
=, Modules

D& Outline

[2 Problems

847 Registers

S Signals

| Tasks

2% Trace Control
(9= Variables

N

Alt+Shift+Q, B
Alb+Shift+Q, €

Alt+Shift+Q, O
Alt+Shift+Q, ¥

Alt+Shift+Q, ¥

Other...

Alt+Shift+Q, Q
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The view will be then displayed as shown below.

(% oot - x> W [ S| T D)0 vorubhes 12 Tl X =T=0
= Q) OpenOXD [Frogram) N | vohun
i Cl0pentCD_FIDNopenocd-0.4 Sharclopenced exe
= (€] Detug-o-port-OpenOCD [GDB Mardware Debugong]
& @ GO8 Murdware Debugger (5/25/11 2754 PM) (Suspended)
= 4P Theead (1) (Suspended)
= 1 maind) man.c:54 (xD0000176 .
» Cilyagartolyagerto-tockheniibind smrnone -eabi-gdb. exe (5/25(11 2:54 PM) ~
» Cliworkspaselio-portlio-port_rom el (SI25/11 2:54 M) ’ >
(& monc 5\ Llosatomme | [ At oot pomyiod | = Ol commmtly 22 ?
“ :l VUULDU L VéT nop P
/] ====- —eeee—eee BAINA PLOJIAN ~---=ccceccecce- main: -l
: tneaz _t main (void) 4 ¢
t 000001741 push (r3, Ir}
L+ FE/GPIO-SADE. = Ox00FF: // Hi6 Auaioq fnpucs 54 FM3_GPIO->ADE = OXOOFF: // Yo Analcg Inp
< o #.00000176:  mov.w £3, §12288 3 0x3000
56 FN3_GPIO->DDR1 = OxFFOO: // Pi8-Pif: 000001781 | move k3, 163875 023003
57  FE3_GPIO->DDR3 = OXFFOO: // P28-P3F1 LED- 000261 | MOV.w-Td, #EBS. ). OrLE
. 00000182:  sce.w r2, (r3, #1280] : OxSG0
FE3_GPIO->PFR1 = OxD000; // Fi0-FiF: LED-SEGL GPIO b TRY_GPIO->DORY = UxFIOO . /£ PID=PAR: LED
FE3 GPIO->PFR3 = Ox0000; / PI0-PIr: 00000186: mov.v 3, #12288 : 0x3000
- 0000018a:  movt r3, #16387 : O0x4003
FE3_GPIO->DDRS = Ox00Q0; // Pi8-FPiF: SU2-INTO, 893 0000010e: | mwov.¥ £2, #65280 s 0x2200
8 00000192 ser.v £2, {r3, W#S516) : Ox204
{ FE3_GPIO->PFRS = Ox0000; // Pi0-PiF: SU2-INTD, SWi-INT: 57 TEY_GPIO->DDRI = Ox¥V0Q: // P3B-PIT: LED
: N 00000196:  mov.v £3, §12288 : 0x3000
while(1) 0000019a: move £3, W16387 ; 0x4003
P 0000019e:  mov.v £2, §65280 ; 0x2200
FH3 GPIO->PDORY = LEDPATTERN(count / 10): 00000182 : acc.v £2, (), #524) ; 0x20¢
5 FNI_GPIO-3PDORS = LEDPATTERN[count - ((count / 10) * 1 it TEI_CPIO->PTRI = 0x0000;.// P10-P1F: LED
¢ = 000001a¢; mov.v ©3, #122080 ; 0x3000
. wats  £10AAKHAY - (4 .t mome o (e 28 000001aa; movt £3. #16387 ; 0x4003 -
.. | i J -
o | RV s PP { P PR =M

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!

@’ Rk
Resume {FS |Step Into {F5}| |Ir|struchur1 Stepping Mude|
Step Over {FE}
|Term|nate [crl+F2)]  [step Return F7]
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15.3 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 Mew Window o .

>_ New Editor 5

& 5 ((XJ= Variables £3

[d ©o Breakpoints

Alt+5hift+Q, B

Customize Perspective. .. ] Console Ale+Shife+Q, €
jo  53vePerspective ds... 5 Debug
D Reset Perspective... == Disassembly
Close Perspective {2 Executables
Close All Perspectives @ Expressions
‘®  Navigation » [J Memory
2= —
w;  Preferences B Modules l Ente
= 5= Outline Alb+shift+Q, 0 [
counter for LED disgp E\, obl [hif
count Airection - Problems Alt+Shift+Q, X 8
titiRegatery /i
——————————— 9 Signals
o
3| Tasks ¥ il
@2 Trace Control , 8
()= Yariables Alt+Shift+Q, ¥
r3,
Other... Alt+shift+Q, @ |3,

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

overview.
% ouup 30 Mo WP R8T O vt (nees G0 e
= Q OpenXD [Progran) L Name | vk -
o CH0penCD_FTONopenccd-0.4 U clopenced exe =B Man
= (€] Debug-o-port-OpentXD [GO6 Hardware Detugang] it o 1000000
= B GOO Hardware Debugner (5/29/11 2:54 M) (Susperded) ifitn $
= 4 Thread [1] (Suspendad: Signal SIGINT' recerved, Description: Inteengt,) w2 204003
= 2 mat() man. 40 0:00000162 m A
= 1 man() man.c: 71 Cr000002 74 e ok
wi Clysomtolragarto-tockhanibiiamnone-esteodb. exe (S/25/11 2:54 FM) intes 0
i Cimorkspasalio-portio-port_rom e (S/25/11 2:54 #M) it e 0
ntey ]
Nt 0
inte 0
o 0 -
il 2]
"
] 4 »
| (8 man.c .\:_,m 1 - ?D:Ew 28 | Erter location here i T
i: unsigned char count = 0; dizpial 0000015c:  moveq .rJ, %0 -
17 signed char count_direction = 1; 000001 5e: movne r3, #1
‘ : | 00000160: uxth rJ, rd
. SR A WL L0 o= e—— ldr ©2, tsp, #4)
‘ t6void wait (int a) o :  edd.w r2, r2, §429496729%
| 00000168:  str r2, (sp, #4)
|| while(a-—): I 0000016a:  cmwp r3, MO

To edit the content of a register, select the register and double click on it.
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15.4 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.

i | Window Help

o) Mew Window e =

_ New Editor

& = Vi

= OpenPerspective » [|{ 5 Voriobies N
Show Yiew d ©o Breakpoints Ale+Shift+Q, B
Customize Perspective. .. & Console Alt+Shift+Q, C

le Save Perspective As... f& Debug

o Reset Perspective... == Disassembly
Close Perspective {J Executables
Close All Perspectives & Expressions

M

Draferanrac =L 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.

| A8// —mimmmeeee wait lOOp —======m=em—————— ® 000001621 ldr r2, [(=p, #4]
:" void wait (int a) Q0000164: add.v 2, 2, F4294967255
474 00000168 str r2, (sp, #4)
while (a--): J 000001 6a: cwp r3, #0
131 0000016¢c: bone.n 0x156 <wvait+6> J !
Q0000 16e: add sp, ¥B
1 2 ‘ ‘ main Progrem - Add Memow 00000170 bx ir
D AntdZ_t main(void) /M 2 00000172 nop
{ ohitor main:
4 FB3_GPIO->ADE = OxO0OFF; No Apdilog Inputs 53 ¢
C ». AOBAALIA . RS G 1, W ey 4
< | » « | »

— = —— = = ! -3
&I*:LL&M{OM%%IMMM Teally| | T2

o {28 | 0ra0000m: 0atosoo0 oy 53, - e hendres.|
Y Address |0 - 3 4 -7 o -» le-r | -
b 20000000 QOAOSCFF OSO3FFEB 2SDAEEFE

20000010 FOCABCFE 0100FFEF Q0DD77BY 30009FFA
20000020 CACATDFF QOOOFFEF Z000D7F7? ODDAFEA?
20000030  AG24EBFF 43005FED 100CF978 O000AAAN _I
20000040 SSTSFFEF 004ACODFF Z108FFEB 21DOEFFS
20000050 SOCIMCFE 01007FAF Q00D77CE 3000495F
20000060 OOADTDFE 4002FDFB 4000D7F7 ODOGFEED
20000070 ES404FABF 45006¥YS 9SOABETF O000AAAN :J

INNNEN  CENERPEY NANDANE T NENIFITE NENAFS TR

& Monitor Memory | _5‘

Enter address or expression to monitor;

| 0x20000000 =]

@ | OKE‘ 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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15.5 Using Breakpoints on Eclipse Debug Perspective
After starting a debug session, the debugger will set a breakpoint at the main function.

S d0 T 7 D) et aristles |12 regters m‘\am}

g_‘i,av\aa]‘

Breakpoint 1, main {) at src/main.c:S54
54 FN3_GPIO->ADE = OxQOFF; // No Analog Inputs

m xA> B [
14Q, CpenOD [Program) Ly
o C:OpentXD_FIDNcpenced 0.4 Dhrcopenocd. axe
- [€] Oebupie-pert-0panOCD [G0B Hardmare Debupong) L)
sammn-mwxwmcw Mmia 1792
2 4P Theead (1] (Suspended) e 1023
= W 1023
o Ciyagartolysy: cichanibir), o exe (5/26/11 2:08 PH) e 0
i Ciworkspaselioportiyoport_rom o (S/26/11 2:00 P mes 0
o
= - i
D osatyommmo | 10 manc 5 ) S o -Ilu@av"n
46 while(a--); Al s 00000176: | mav.w £3, #12280 2 03000
49) 0000017z movet £33, S16387 ; Ox400)
150 000001 7e:  mov.w r2, NISS ; Oxtg
e 00000182 ate.v £2, (&3, M1280) : OxS00
1 FR3_GPIO->DDR1 = OXFFQO: // P18-PiF: LED
2 ) : : 00000186:  mov.w £3, #12288 : Ox3000
FH3_GPIO->ADE = OxOOFF; // No Anslog Inputs 1 000D018a:  move £3, 16387 : Ox4003
0000018e: wmov.v r2, KE5280 ! Oxr100
FH3_GPIO->DDR1 = OXFFOO; // P18-PiF; LED-SEG1 outpus ‘000001521 str.v r2, [r3, $516) 1 Ox204
FRI_GPIO->DDRI = OxFFO0; // PIS-PI¥: LED-SEGI output .57 FH3_GPIO->DDR3 = OXFF00; // FIB-PIF:1 LED
00000196:  mov.v £, ¥12200 : 0x3000
FRI_GPIO->PFR1 = Ox0000; // P10-PiF: LED-SEG1 GPIO 000001%8: movt rd, S16387 ; Ox4003
FH3_GPIO->PFRI = Ox0000: // P30-PI¥F: LED-SEGI GPIO 000001%e: wov.v rd, NES280 ; Ox£200 Wi
00000102 : ste.v £2, (3, #S24) : Ox20¢
FH3_GPIO->DDRS = Ox0000: // P18-PiF: BU2-INTO, S¥3-INTI 3 FH3_GPIO->PFR1 = Ox0000: // P10-PIF: LED
. 000001a6: mov.v £3, N12263 ¢ O0x3000
FH3_GPIO->FFRS = Ox0000; // P10-PAF: NU2-INTO, 3¥3-INT: 0O0ODD1aa:  move £3, F16387 : Ox4003
i 00000 1ae: =mov.v £2, #0
while (1) S000001b2 1 str r2, [r3, #1)
ﬁm:er rate; J‘l' ¥b/zec, 596 bnon/vuto. -
monitor gdb _breakpoint override soft
break main
Breakpoint 7 at Ox176: file src/main.c, line S4.
Continue

|:|“

Now Resume the debug session.

S——
e I’Mm\ |wmm z”uml@v

o P S PO G 5 e Al |le 0o000176: | mov.w £3, #2288 _: 0x3000 |

<2 3 0000037a:  move ©3, 16387 : 0x4003

double click here 0000017e:  mov.w c2, 4255 : Oxte

©9 | FE3_GPIO->ADE. = OxOOFF; // Mo Analog Inputs 00000162:  atr.v £2, (€3, M1280] ; OxS00

e 56 TRS_GPIO->DDR1 = OxFF00:; // P18-P1F: LED

56 FH3_GPIO->DDR1 = OxFFO0: // P1E8-PiF: LED-SEG1 output (00000186:  mwov.w r3, #2288 ; 0x3000

57 FN3_GPIO->DDR3 = OxFFO0: // P38-P3F: LED-3EGZ cutput 0000016a:  movt £3, #1687 ; 0x4003

ca 0000018e: mov.v rZ, #65280 5 Ox1200

55 FN3_GPIO->PFR1 = Ox0000: // P10-PiF: LED-SEG1 GPIO 00000152:  str.wv r2, [rl, ¥516] 1 Ox204

50 "n_o',xo.,p'” = Ox0000: // PI0-PIF: LED-SEGZ GPIO 57 FE3_GPIO->DDR3 = OxFF0O: // F38-PIF: LED)

' 000001962 wov.v r3, gi2z288 0x3000

I PH3_GPIO->DDRS = OxO000; // PiB-P1F: SWI-INTO, SUI-INTI 0000015a:  move €3, H16387 : 0x4003

6y 0000019e: mov.v £2, N6S280 : Ox2200 =7

FRY_GPIO->PFRS = Ox0000; // P10-PIF; 3WI-INTO, SUI-INTL 000001a2:  str.wv £2, (13, WS24) 2 0x20¢

9 FR3_CPIO->PFR1 = Ox0000: // P10-P1F: LED
000001a6: mov.v ©3, #12288 : 0x3000

00000108:  movt ©3, H16387 ; Ox4003

& FM3_GPIO->PDORL = LEDPATTERN[count / 10} : 000001ae: = mov.v r2, #O

55 FEM3_GPIO->PDOR3 = LEDPATTERN[count - ((count / 10) * uwf || 000001b2:  str r2, [rd, #4)

< | » Sk
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:'* <}=>. @ o %

ﬁ /[ [Step Into (F5)] /‘\hnstructinn Stepping Mode |

Step QOver {FE}

|Term|nate [Ctrl+F2)| [step Return F7]

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

= 0= cssssently 1 [Ertocicatcabere sle »ig TS0
= 000001d2:  mov.w rd, #1228 7 Ox3000 -l
B i o * PALL DLOQEAm wwwswwwmems s 000001ds6: movt r3, N16387 ; Ox4003

SDint3Z t mainivoid) 000001da: mov.v r2, ¥O

53 ( 000001de: atr r2, (r3, #20)

54 FN3_CPIO->ADE = OxQ0FF: // No Asalog Ilnputs 0D0001e0: D.n Oxie8 <mainellés

<5 Py ERE GREIC-sRIORL—= LEDRA g / 10

56 FPM3_CPIO->DDR1I « OxFFOO: % 000001e8: | mov.w k3, #12288 : 0x3000 ]

7 FMI_GPIO->DDRI =~ OxFFOO; ———— et e e

-~ 00000220 moww £2, #32776 : Ox8008
S0 FR3_GPIO->PFR1 = Ox0000: // P10-P1F: s

00000824 =ove r2, #8191  Oxirrg
IHY_GPIO->PFRI = Ox0000; // PIO-PIF: 00000123 ided ri, (22, WO)
: 000001 2a: movw T2, NS2429 : Oxceced
FH3_GPIO->DDRS = Ox0000; // P1O-PIF: SWI-INTO, JWI-INTI 000001 2e: move r2, WS2428 : Oxecee
00000202 & wull 20, 22, 22, €1
4 FRY_GPIO->PFRS = Ox0000: // P1O-P1F: SWI-INTO, SWI-INT1 00000206 mov.v €2, £2, lsc W3
-3 00000204a: uxed 2, r2
6 while (1) 0000020¢: wmov ©1, 2
LA} 0000020e; move 12, N1732 ; Oxé6ed
FE}_GPIO->PROR1 = LEDPATTERN(count / 10); 00000212 move 12, WO
FH3_GPIO->PDOR3 = LEDPATTERN([count - ((count /10) * 1 00000216; ldrh.v £2, (r2, ©1, 1=1 #1)
000002147 str.v t2, [cd, #1028} 7 Ox404 o
walt (1000000): // wait =scoe v')n.c P A AREA L ARARA o ) AR - e v
| < | »

b : e 2| &3 ry }
{gt&[u_mu-gd)m[@m 23N -mmloml mX xxtgesE e -r5-°0
i Hardware Debugong] port 1208 M)

force soft breakpoints -~
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16

Appendix

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
(file extension)

Hexadecimal format file (Intel)

A file that contains program data and address
information (Intel format)

*.mhx
(file extension)

Motorola Hexadecimal Format File

A file that contains program data and address
information (Motorola S-Records format)

CDT C/C++ Development Tooling Tool Chain with is used by Eclipse in this
configuration
EABI Embedded-Application Binary Standard format convention interface for embedded
Interface applications (used in Linux systems — cf. None-
EABI)
FTDI Future Technology Devices Company, which provides the JTAG-to-USB interface
International Ltd. 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 Binary Embedded application layer interface for non-Linux
Interface systems, here: Windows OS (— cf. EABI
OCD On-Chip Debugger/Debugging Debugger software for on-chip debugging, here using
the JTAG protocol
OpenOCD Open Source On-Chip Debugger Open Source Code Debugger Software
YAGARTO “Yet another GNU ARM tool chain” GNU tool chain ported and precompiled for Windows

(O]

WwWWw.Ccypress.com

Document No. 002-04421 Rev.*B

102



o CYPRESS

> EMBEDDED IN TOMORROW FM3 Microcontroller Development environment with GNU Tool Chain

16.2 Links
16.2.1 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/embsysregview/

JRE:
http://java.com/

16.2.2 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.cypress.com/SK-FM3-176PMC-ETHERNET

Note: These URLs are subject to change without notice.
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17 Additional Information

Information about Spansion’s Microcontroller can be found on the following Internet page:

http://www.cypress.com
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Worldwide Sales and Design Support

Cypress maintains a worldwide network of offices, solution centers, manufacturer’s representatives, and distributors. To find
the office closest to you, visit us at Cypress Locations.

® .
Products PSoC"™ Solutions
ARM® Cortex® Microcontrollers cypress.com/arm PSoC 1 | PSoC 3| PSoC 4 | PSoC 5LP | PSoC 6
Automotive cypress.com/automotive Cypress Developer Community
Clocks & Buffers cypress.com/clocks
Interf finterf Forums | WICED IOT Forums | Projects | Videos | Blogs |
nterface cypress.com/interface Training | Components
Internet of Things cypress.com/iot .
Memory cypress.com/memory Technical Support
Microcontrollers cypress.com/mcu cypress.com/support
PSoC cypress.com/psoc
Power Management ICs cypress.com/pmic
Touch Sensing cypress.com/touch
USB Controllers cypress.com/usb
Wireless Connectivity cypress.com/wireless

All other trademarks or registered trademarks referenced herein are the property of their respective owners.
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use with Cypress hardware products. Any other use, reproduction, modification, translation, or compilation of the Software is prohibited.

TO THE EXTENT PERMITTED BY APPLICABLE LAW, CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD
TO THIS DOCUMENT OR ANY SOFTWARE OR ACCOMPANYING HARDWARE, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. To the extent permitted by applicable law, Cypress reserves the right to
make changes to this document without further notice. Cypress does not assume any liability arising out of the application or use of any product or
circuit described in this document. Any information provided in this document, including any sample design information or programming code, is
provided only for reference purposes. It is the responsibility of the user of this document to properly design, program, and test the functionality and
safety of any application made of this information and any resulting product. Cypress products are not designed, intended, or authorized for use as
critical components in systems designed or intended for the operation of weapons, weapons systems, nuclear installations, life-support devices or
systems, other medical devices or systems (including resuscitation equipment and surgical implants), pollution control or hazardous substances
management, or other uses where the failure of the device or system could cause personal injury, death, or property damage (“Unintended Uses”). A
critical component is any component of a device or system whose failure to perform can be reasonably expected to cause the failure of the device or
system, or to affect its safety or effectiveness. Cypress is not liable, in whole or in part, and you shall and hereby do release Cypress from any claim,
damage, or other liability arising from or related to all Unintended Uses of Cypress products. You shall indemnify and hold Cypress harmless from and
against all claims, costs, damages, and other liabilities, including claims for personal injury or death, arising from or related to any Unintended Uses of
Cypress products.

Cypress, the Cypress logo, Spansion, the Spansion logo, and combinations thereof, WICED, PSoC, CapSense, EZ-USB, F-RAM, and Traveo are
trademarks or registered trademarks of Cypress in the United States and other countries. For a more complete list of Cypress trademarks, visit
cypress.com. Other names and brands may be claimed as property of their respective owners.
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