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Here is a description of how you can set up a pesienal quality integrated development
environment for the FreeScale ColdFire CPU fa¥fioly.may be able to adapt some of the
details for other target CPUs.

If you are used to working with commercial IDEs R platforms it can be a bit difficult to
know where to start when you are trying to set up EDE for an embedded environment. We
had this problem when we tried to find a suitabledelopment environment for a ColdFire
based product that we were developing. Our mairaarkeexpertise is development of server
software for Microsoft platforms, using C++ andt.Nigh Visual Studio. We also use PHP and
have some experience of Linux.

We used the demo versions of CodeWarrior with tbeSeale development boards for the
mcf5282 and mcf52335 CPUs and managed reasondhlputeve found the CodeWarrior
interface awkward to use. It also seemed very exgden

We decided to search for an alternative. We regliae IDE with a visual debugger, good
editing tools, preferably with modern functionalityuch as code completion and code
browsing tools. It should integrate with SubVersifmr source control and it needed to be
usable day in, day out by professional programmbraddition, it should be able to run
natively on Windows platforms as the learning cuilweembedded development was steep
enough without adding a Linux learning curve as lwel

After several weeks we had managed to collect thbtrtools together and we now have an
IDE that exceeds all of our requirements. The congods are as follows:

Edipsee— an open-source, Java IDE that was origindiveloped by IBM and then donated to
the open-source community. This is on of the mostfessional quality open-source
applications that you will find and it has been agted by many developers, manufacturers
and tool chain vendors for hundreds of developmantl target platforms.

Eclipse CDZ.@ &nainG [ Hatdwhre rdetheiogpiouping- Eclipse is no use to us unless we
can use its visual debugger with our embedded tartfeyou are able to use a Windows
natively hosted tool chain, then these componentopide a C\C++ IDE along with the ability
to debug a remote target using BDM or JTAG tools.

Zylin Eclipse CDT phig— This is an alternative to the above, which viksrmuch better with
Cygwin hosted tool chains. You will need to usesthiyour project uses a *nix-style filing
system.

Subclipse — a SubVersion client that integrateshwiiclipse to provide a full-featured source
control system (assuming you have a SubVersioresemning somewhere). There is an
alternative to Subclipse called Subversive.

CodeSourcery Sourcery G++ - a version of the G tha@in ported for ColdFire and ARM
processors. This runs natively on Windows platforms

None of this software comes with support. If youdgaan interesting problem and you both
research it well and describe it well on an appriape forum, you may get an answer which
helps you out. Or you may not.



Don’t worry if you think that your question is venaive or too simple, as long you show that
you have researched the problem appropriately (&dgeeScale and GNU documentation,
etc.) then the easier questions usually get goodsarers. Just don’t expect others to do your
job for you!

Unless you are prepared to go it alone and expechave to learn a lot by reading
documentation you should consider buying a comnaevelopment package. Although the
solution described here doesn’t need you to get gatr credit card, you must be prepared to
invest your time. Your time may be money in whiase there will be a cost!

One of the best value packages around has to be dfifered by CodeSourcery — as well as
distributing their open-source GNU tool chains foee, they will also license you a full-
featured Eclipse-based package which comes wittsfigport for a very reasonable price.
Their version of Eclipse also supports managed rfikdgeso you will not have to climb the
almost vertical learning curve for GNU Make!

You need a PC running Windows. We use XP butwehgons may also work. As with any
professional IDE you want as many big screens ascgo get hold of!

You need a Coldfire development board and a P&EdBDIEL. We have used the FreeScale
M52233DEMO and M5282LITE boards along with thpdP&liel and USB cables. Get the USB
cable if you can as it is quicker. The M52233DEb#Ddhas an integrated P&E BDM interface
so it only needs a USB cable, but the mcf52235 prsor has no external bus so it may not
suit you.

P&E are ahttp://www.pemicro.com/

You do not need the P&E drivers as the CodeSouimalrghain includes them.

Download locations for all the packages are givetolv. Please note that the locations given
are correct at the time of writing (January 2007ubthey will undoubtedly change as new
versions are released. If the links are broken, rebathe websites for the right links.

Note: Subclipse will be downloaded and installegtaEclipse is installed.
Download the latest Java runtime if necessary:

You need to make a choice between the Eclipse oersi the CDT and the Zylin version. As
mentioned earlier, the Zylin version works bettatmCygwin hosted toolchains.

If you are going to go the Eclipse route, go to:

http://www.eclipse.org/downloads

Download the ‘Eclipse IDE for C\C++ developers’.
Download the CodeSourcery tool chain:

http://www.codesourcery.com/gnu_toolchains/coldfinedex_html

Click on the ‘Downloads’ tab to find them.

Download the hello_5282 example frdmtp://www.cambridgeimaging.co.uk/Hello_5282.zip




Run the Java runtime installer.

Run the CodeSourcery installer. Allow the instaiteadd the Sourcery G++ Lite path to your
PATH environment variable.

Unzip the Eclipse Platform zip file to c:\ - it wiikreate a folder called c:\eclipse.
Unzip the two Zylin zip files into c:\eclipse if woare using the Zylin CDT.
Copy the startup.bat and shortcut files from thellwe 5282 zip file into the c:\eclipse folder

1. Start Eclipse by double clicking on the shortcut.

2. You have to create a workspace, so make a newmagalder called
c:\eclipse\workspace.

3. The welcome page has several icons on it - selbetworkbench icon (the arrow on
the right hand side), your welcome screen may netdxactly the same.

4. Open the ‘Window->0Open Perspective’ menu and sEMt+'.

5. You now need to add a plugin that adds a hardwaebutyging extension. This
integrates Eclipse with GDB and a JTAG or BDM ctmrs® that you can debug code
on your development board.

Either add the Zylin plugin (which seems to be tlatfor Cygwin):
a. Select Help->Software Updates->Find and Install
b. Select 'Search for new features to install

c. Select 'New Remote Site'



d. Enter 'Zylin CDT plugin’ for the name and http:/Amneylin.com/zylincdt for
the URL

e. Select Finish
Or add the CDT plugin;
a. Select Help->Software Updates->Find and Install
b. Select 'Search for new features to install'
c. Select ‘CDT Updates’
d

Expand the ‘CDT Updates’ and ‘CDT Optional Fébtareshes in the search
results tree and select ‘Eclipse C/C++ GDB Hardyedmagging’

e. Select Finish

The following instructions assume that the CDT pidwas been installed, but the
differences for the Zylin plugin are trivial and ¢halternative instructions should be
obvious.

6. You can skip this step, but if you are used to tHeE saving everything before it does
a build you will save problems later by selectifgeferences...’ from the Window
menu. Expand the ‘General’ branch, select ‘Workspad check ‘Save automatically
before build’.

& Preferences

| type fiter text | Workspace G~
'5: General See 'Startup and Shutdown' for workspace startup and shutdown preferences,
[#]- Appearance
i ComparePatch _ ;
- Content Types [ ] Build automatically
[#- Editors [[]refresh automatically
- Keys Save automatically before build
i Perspectives
i Search

‘- Startup and Shutdow, | Workspace save interval {in minutes): 5
i \Web Browser

i Welcome . e
¢ Open referenced projects when a project is opened
| ] \
B CCH+ (i always  iMever  (3)Prompt
i Embedded COT
- Help Text file encoding Mew text file line delimiter
- InstallUpdate (%) Default (Cp1252) {%) Default
- Fun/Debug
- Team ) Other: ; ) other:
& 3 [Restore Defaults ] [ Apply ]
7 [ oK l I Cancel I




7. Expand the ‘C/C++’ branch and then expand the ‘Ma&ach and select ‘New Make
Projects’. Change the ‘Build command’ to cs-make.

& Preferences

| type filter text | New Make Projects i
"fl gir:'ueral Spedfy the settings used as defaults by the New Standard Make Project creation wizard.
E-C/C++
| i Appearance Make builder settings,
- Build Console
e Foimakier Make Builder LEnvironment || Error Parsers | Binary Parser | Discovery Options |
- Debug Ll L S -
[+ Editor -Build command
i File Types [ ]use default
El E:kixer Build command: | s-make | ['u'an'ables... ]
I_T:r_J Makefile Edltor Build Setting
: Mew Make Projects ST
i~ Managed Build HSCER L S
: ga:;;tr o Warkbench Build Behavior
. -Pa y Variables : ; : ’ ;
. Embedded cOT Workbench build type: Make build target:
- Help [ ]Build on resource save {Auto Build) | ; | Variabies,
':-':J i Note: See Workbench automatic build preference,
- Run/Debug
- Team [#] Build {Incremental Build) | all | [Var‘iablesl“ ]
[¥] Clean | dean | [Variables...]
[Restore Defaults] [ Apply J
@ I_ Ok J [ Cancel ]




8. Select the ‘Embedded CDT’ tab and change the debuggne to m68k-elf-gdb. This
tab will have a different name depending on whichrdware debugging extension
that you use.

& Preferences

L

o

!_i_:y'pe filter text | Embedded CDT

- General | set preferences for the Embedded COT Plugin
- CC++

| p— Debugger name: anSk-eﬂ‘-gdb |
- Help Debugger init: | | [ Browse. .. J
- Install Update
- Run/Debug
[#- Team

[Restnre Qefaults] [ Apply ]

7 I Ok ][ Cancel ]

9. If you want to add source control to Eclipse, thigould be a good time to install
Subclipse. You can do this using the built in upddtinctionality in Eclipse.
Instructions are athttp://subclipse.tigris.org/install.html.




We have provided a sample application so that yan ty out the IDE for yourself. The
example requires no operating system or boot loawtethe target board and it doesn’t
attempt to demonstrate the best way to create a jerct.

For real life use you may need an operating systerat least a network stack. If you are
creating a bare-metal project (no boot loader or)@8u will need startup code to configure
your board’s memory map and initialise the systéfou will also need drivers for any
peripherals such as UARTs and the FEC that yowvaratyto use. A good source for this is
example code provided by FreeScale from their we2bddiuch of FreeScale’s code is written
with CodeWarrior and so it needs to be tweakeddmpile with a GNU tool chain.

The example provided here uses the standard Nelbl#yy. It uses a hardware initialisation
hook in the CodeSourcery startup code to initialilee UART and PLL. It also provides a very
simple replacement for NewLib’s write() functionttansmit data to the UART.

If you want to know what is going on, you will have read the mcf5282 Coldfire
Microcontroller User’'s Manual, which you can doachliwom the FreeScale website. This book
will tell you everything you need to know about ti@oldFire but sometimes the information
you need is very hard to find. We have been stugkesal times, trying to figure out why
something won’'t work and the answer is found asragke line of text in the middle of 600+
pages of information!

The make file provided in the example works forlugs not ideal as it doesn’t make the
object files depend on the header files properlyowever, it will keep all your object files
away from your source files and it works with Winwdgaths. It relies on touch.exe being
available on your path.

You can get touch.exe frofmitp://gnuwin32.sourceforge.net/packages/coreutitgm.

If you can't get the example to work on your platfa then, sorry, but we can’t help. It works
for us. If you figure out how to make it work andhink that others will be interested then by
all means let us know and we’ll add the informatibare.



Unzip the hello_5282.zip file somewhere temporafgu can create new projects and files
from scratch, but that is quite easy and well deged in the Eclipse help. We will import the

file from the hello_5282 example into a new projdotsave a bit of time

From the File->New menu select 'Standard Makej€cPr&nter the project name in the

dialog and click the ‘Next’ button.

& New Project

C/Make Project
Create & Mew C Project using 'make’ to build it

el

Project name: | Hello_5283|

Use default location

next> ||  Finish

] [ Cancel




You need to change some of the default settingdtie next dialog:

& New Project @

C/Make Project Settings _
Define the project and ‘'make’ builder settings @

Make bullder settings.

P —— I il 1 i i
| = Projects : Make Builder |En=u'irnnmv.=_nt | Error Parsers | Binary Parser | Discovery Options | CjC++ Indexer |

Build command
[ use default

Build command: | ca-make | ['u'ariables...]

Build Setting

Workbench Build Behavior
Waorkbench build type: Make build target:

[]Build on resource save (Auto Build) | - |

Note: See Waorkbench automatic build preference,

Build {Incremental Build) i_all | ['u'ariables. - J
[¥] Clean | dean | ['l.-'arial:ules... ]
@ est> || Enish || cancel

Check the ‘Make Builder’ tab — the ‘Build commahduld be ‘cs-make’.



C/Make Project Settings
Define the project and 'make’ builder settings

& New Project @

Set the error parsers for this project

e I i e —— f i
! =5 Projects : Make Builder || Environment | Error Parsers | Binary Parser i. Discovery Options || C/C++ Indexer |

Error Parsers

COT GNU Make Error Parser
COT GMU CjC++ Error Parser
COT GMU Assembler Error Parser
COT GMU Linker Error Parser

[[] coT visual C Errar Parser

Down

Select Al

Unselect Al

) < Back

Firish

J [ Cancel

You may as well remove Visual C error parser.

& New Project

C/Make Project Settings
Define the project and 'make’ builder settings

!

Set required binary parser for this project

y

! = Projects | Make Builder | Environment || Error Parsers |;

: Discovery Options || CfC++ Indexer :

Binary Parser:

EIf Parser

[] HP-Ux SOM Parser
[] PE windows Parser
[] AIx XCOFF32 Parser
] GNU Elf Parser

[] cygwin PE Parser
| P el i

L

(7

L Finish

|] [ Cancel

The binary parser should be 'Elf Parser'.
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& New Project @

C/Make Project Settings

.
Define the project and 'make’ builder settings @

Set the scanner configuration discovery options for this project

-, i il i | T s . H! |
! = Projects | Make Builder | Environment | Error Parsers | Binary Parser li Discovery Options | CfC++ Indexer |

Automated discovery of paths and symbals
Automate discovery of paths and symbaols
Report path detection problems

Discovery profile: !GCC per project scanner info profile

Discovery profile options
Enable build output scanner info discovery

Load build output from file

| | [ Browse... ] [ Variables. .. J

Enable generate scanner info command

Compiler invocation command

|m68k-elf—gcl: |[ Browse... ]

@ Mext = [ Finish ][ Cancel ]

On the ‘Discovery Options’ tab, ‘Compiler invocatiommand’ should be ‘m68k-elf-gcc’
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Click on the ‘Finish’ button and the project wilelzreated. You will see a new project in the
Navigator view called Hello_5282.

Right click on the new project name and select ‘lonp..’, this dialog is displayed:

Select \
Import resources from the local file system into an existing project. | E - 5 I

Select an import source:

| type filter text |

== General
[E Archive File
99, Breakpoints
ﬁ Existing Projects into Workspace
Y Fic System |
L preferences
= cfc++
= cvs
[= Team
= COther

Expand the ‘General’ branch and select ‘File syst@link on the ‘Next’ button.

12



& Import

File system F
Impaort resources from the local file system, E?

From directory: |C:'|,Temp'|,|-|elln__5282 V| [ Browse.., ]

= [#]# Hello_5252 | & makefile
E-[v] = inc
E- ] = src

[FilterTypes...H Select All ][ Deselect all ]

Into folder: | Helln_EEﬁE | [ Browse, .,

Options
|:| Cverwrite existing resources without warning

) Create complete folder structure
{%) Create selected folders only

) ext = [ Finish ][ Cancel ]

Browse to the folder containing the Hello_5282 exaeproject. The project folder will be
displayed with an empty check box beside it. Click checkbox to select the entire sub-tree

and click on the ‘Finish’ button.

The directory tree and files will be copied to yoworkspace folder and the will be added to
your new project.
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We will now add a couple of make targets to the guctive.

On the right-hand side of the C/C++ perspectiveesethe 'Make Targets' tab.

Right click on the project name and select 'Add Eldlarget’

Target name and make target should both be "all’;

‘Build command’ should be 'cs-make' and ‘Run ajept builders’ should be checked.
Click the ‘Create’ button.

Now for the ‘clean’ target:

Right click on the project name and select 'Add Eldlarget'

Target name and make target should both be 'clean’;

‘Build command’ should be ‘cs-make' and ‘Run ajept builders’ should be checked.
Click the ‘Create’ button.

Double click on the 'all' make target and the coiepiwill be launched.

The Console window will show output and any erressages.

If the build fails then you may need to check th#te tool chain is correctly installed and on
the current path (enter 'm68k-elf-gcc' at a commammpt and you should get an error along
the lines of 'm68k-elf-gcc: no input files', if yoget a 'File not found' error you need to fix
your path to point to the Sourcery G++ bin folder).

If the compiler is found and still you have erroryen you will have to read the error
messages and try to work out what is going wron@siMikely, you have a syntax error in the
code or a problem with the way you have installée: ttool chain and Eclipse.

You can always test the tool chain independentlyemfipse from a command prompt. Change
to the directory containing the make file and ent&s-make'.
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#

The final steps that you need to take before rungithe example are to power up and connect

your board. If you have a USB BDM cable then WisdaW prompt for drivers when you
connect the cable. The drivers have already beetaited by the CodeSourcery package so

Windows should find them.

The make file and linker script used by the exampilk build an executable that will run in
RAM. We now need to configure Eclipse so that tkecatable will be loaded onto the board
via the BDM cable.

Select ‘Debug...’” from the ‘Run’ menu.

& Debug

W

A G-

Create, manage, and run configurations

| type Filter bext

Embedded debug (Mative)

) E CJC++ Attach to Local Application
: EI C/C++ Local Application
Ei C}C++ Postmortem debugger
2 Embedded debug (Cygwin

]

Configure launch settings from this dialog:

| 77 - Press the 'Mew' button ta create & configuration of the selected bype,
“Z| - Press the 'Duplicate’ button to copy the selected configuration,

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

5 - Press the 'Filter! button ko configure filkering options,

- Edit or wiew an existing configuration by selecking it

Configure launch perspective settings from the Perspectives preference page,

b

Ciebug Close

Select ‘Embedded debug (Native)’ and click on M@’ button to create a new configuration.
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Enter the name of the ‘C/C++ Application’ as ‘hedia82.elf".

Select the ‘Debugger’ tab and check that the narhthe ‘GDB debugger’ is ‘m68k-elf-gdb’.
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You now need to enter the commands that will inlt&& GDB, load your executable and then
run it. To make it easier to cut and paste, the itialize’ commands are:

target remote | m68k-elf-sprite pe://USBMultilink5882evb
load

The ‘Run’ commands are:

set $pc=_start
continue

If you have a different target board (different CPthen you may need to use a different
configuration script. If your BDM cable is not a B$able then the interface description will
be different. See the CodeSourcery ‘Getting Startethual for details.

You can add all sorts of additional commands if yie. By default, the script will load the
executable and stop execution when it gets to mair{ou could add the command ‘break
hardware_init_hook’ before the ‘continue’ command ¢he debugger will stop when the
hardware_init_hook() function is called by the stap code.

If you click on the ‘Debug’ button, the configuramm will be saved and the debugger will be
launched. You may be asked if you want to switchiite ‘Debug perspective’, if so say yes.
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The executable will be loaded and execution willtlzé the first line in the main() function.

If you click on the green and yellow ‘Resume’ buttmn the ‘Debug’ tab, the program will
execute and ‘Hello World!" will be printed from tbensole port. The example as written uses
UARTO and a baud rate of 19200.

Most embedded designers use a serial console t@anghdebug their software — how great
would it be if the serial console was part of th®E?

With Eclipse there are hundreds of tools you cawdimad and buried in the Eclipse Device
Software Development Platform project you will fifa of joys, a serial terminal component!
In fact it also does telnet and ssh.

To get this, go to the Target Management downlopdge:
http://download.eclipse.org/dsdp/tm/downloads/indeghp

You need a version of the Target Management R8&Bration build that is later than 2.0M4.
At the time of writing this means using an ‘Integtian Build’ rather than a ‘Stable Build’,
version]|20070118-0400. Click on the relevant build’s page link and download the TM-Terminal
component from the standalone offerings section.

You will also need the RXTX extension to your J¥M¥at Java can access your serial ports,
which can be found at:

ftp://ftp.gbang.ora/pub/rxtx/rxtx-2.1-7-bins-r2.zip

To install:
1. Copy RXTXcomm.jar from the rxtx zip file into $JiBEkt.
2. Copy the rxtxSerial.dll file to $IJRE/bin.
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3. Extract the TM-Terminal zip package to your Eclipsellation folder.

$JRE is the folder that your Java Runtime Environhieinstalled in. Use the Java applet on
the control panel to find this out. It is usually smething like:

C:\Program Files\Java\jre1.5.0_10

You will need to restart Eclipse and then seleco®tView->Other... from the Window menu
and you will see this dialog:

Select ‘Terminal’ and click OK and you will seeraninal window appear at the bottom of the
IDE. I'll leave it to you to figure out how to sethe communication parameters and how to
adjust the position terminal window.
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