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Introduction

1 Introduction

This User Manual will show you how to install the GNU Toolchain and Eclipse, how to compile and debug
a simple example using the Ronetix Evaluation board EB9263 with an Atmel AT91SAM9263 and PEEDI
JTAG Emulator and Flash Programmer.

The necessary software components for an ARM cross development are:

- GNU toolchain (compiler, linker, gdb)
- Eclipse IDE for C/C++ developers
- Java Runtime

To enable a quick start in the ARM cross development Ronetix provides pre-built packages for Linux and
Windows hosts.

The necessary files for a Linux host are:
- The GNU toolchain:
http://download.ronetix.info/toolchains/arm/ronetix-gnutools-arm-elf-4.1.1-linux.tar.bz2

- The Eclipse IDE:
http://download.ronetix.info/eclipse/eclipse-cpp-ganymede-SR1-linux-gtk.tar.gz

- Asimple example:
http://download.ronetix.info/examples/basic-dhrystone-project-1.4-pm9263.tar.bz2
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Installation on Linux

2 PEEDI JTAG Emulator Installation

PEEDI (Powerful Embedded Ethernet Debug Interface) is an EmbeddedICE solution that enables you

to debug software running on ARM processor cores via the JTAG port.
In order to debug you need to configure PEEDI JTAG Emulator. The configuration of PEEDI is
common for both toolchains for Linux and Windows.

You can find detailed information about PEEDI in the PEEDI’'s User Manual:
http://download.ronetix.info/peedi/doc/peedi rev.A manual.pdf

- Connect PEEDI to a free port of your LAN switch/hub using the supplied UTP patch cable.
- Connect PEEDI to the target using a JTAG cable and if needs the one of the supplied JTAG
adapters. The JTAG adapter must be on the PEEDI side of the JTAG cable:

Adapter JTAG cable

Target
) e P
[

- Connect PEEDI to a COM port of your PC using the RS232 cable. Start any kind of terminal
emulation program (HyperTerminal) and set it to 115200 bauds, 8 data bits, no parity and no

flow control.
- Restart PEEDI holding pressed both front panel buttons to enter RedBoot command line.
- Use fconfig command to set the network configuration and other parameters.

WARNING:
If PEEDI is set to get its network settings from a DHCP server and if the Ethernet cable is
unplugged or there is no DHCP server on the Ethernet, it may take some time for PEEDI to

boot. To avoid this, make sure PEEDI can reach a DHCP server or assign a static IP address.

- Restart PEEDI again for the changes to take effect

After PEEDI is up and running (this should take some seconds after reset), press and hold the
green front panel button and PEEDI will start to display its IP address on the display.

Connect to PEEDI with telnet application using the IP address from the previous statement. If
connected, you should see the PEEDI CLI prompt
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3 Toolset installation on Linux

To install the pre-built from Ronetix GNU cross-development tools:

Download the GNU tools form here:
http://download.ronetix.info/toolchains/arm/ronetix-gnutools-arm-elf-4.1.1-linux.tar.bz2

or get it from the CD.

Unt(:jor?press the archive
C
tar xvfj ronetix-gnutools-arm-elf-4.1.1-11inux.tar.bz2

The toolchain will be installed in the /usr/cross/arm directory. If want to install the toolset in another

directory make sure you have a symbolic link in the /usr/cross

1. Set a path to the /usr/cross/arm/bin: in the .bashrc file add the following:

export PATH=$PATH:/usr/cross/arm/bin

2. Test the toolchain installation:

[Tinbox]$ arm-elf-gcc -v

Using built-in specs.

Target: arm-elf

Configured with: /home/src/cross/gcc-4.1.1/configure --target=arm-elf -
-build 7686-pc-Tinux-gnu --host 1686-pc-Tinux-gnu --disable-nls --with-
float=soft --prefix=/usr/cross/arm-elf --enable-interwork --enable-
multilib --enable-Jlanguages=c,c++ --with-newlib --enable-win32-
registry=ronetix-arm --with-gnu-as --with-gnu-1d --with-
headers=/home/src/cross/newlib-1.14.0/newlib/Tibc/include

Thread model: single

gcc version 4.1.1

3. Installing java Runtime Environment (JRE)
Download it from here or get it from the CD:

http://download.ronetix.info/eclipse/jre-6u6-linux-i586.bin

cd /user/local
sh jre-6u6-1inux-i586.bin

4. Installing Eclipse IDE

Download the Eclipse IDE from here or get it form the CD:
http://download.ronetix.info/eclipse/eclipse-cpp-ganymede-SR1-linux-gtk.tar.gz

cd /usr/local

tar xvfz eclipse-cpp-ganymede-SR1-Tinux-gtk.tar.gz
cd eclipse

In -s ../jrel.6.0_06 jre

Set a path to the /usr/local/eclipse: in the .bashrc file add the following:

export PATH=$PATH:/usr/local/eclipse
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5. Installing an example

Download the EB9263 example from here:

http://download.ronetix.info/examples/basic-dhrystone-project-1.4-pm9263.tar.bz2

or get it from the CD.

cd

mkdir workspace

cd workspace

tar xvfj basic-dhrystone-project-1.4-pm9263.tar.bz2

At this point you should be able to build, debug and run applications on embedded ARM targets.

You can compile and debug the example manual, from the shell prompt or using Eclipse. The working

with Eclipse is explained in “Section 4: Working with Eclipse” from this manual.

6. Compiling from the shell

Cd basic-dhrystone-project-1.4-pm9263/basic-dhrystone-project

[Tinbox]$ make

arm-elf-gcc -g -00 -I../at91lib/boards/pm9263 -I../at911ib/peripherals
-I../at911ib/components -I../at911ib -Dat91sam9263 -D__ASSEMBLY__ -
Dsram -c -o obj/sram_board_cstartup.o
../at911ib/boards/pm9263/board_cstartup.sS

arm-elf-gcc -wall -ffunction-sections -g -00 -I../at9111ib/boards/pm9263
-I../at9111ib/peripherals -I../at911ib/components -I../at911ib -
Dat91sam9263 -Dsram -c -0 obj/sram_main.o main.c

arm-elf-gcc -wall -ffunction-sections -g -00 -I../at911ib/boards/pm9263
-I../at9111ib/peripherals -I../at911ib/components -I../at911ib -
Dat91sam9263 -Dsram -c -o obj/sram_dhry_1.o0 dhry_1.c

arm-elf-gcc -wall -ffunction-sections -g -00 -I../at9111ib/boards/pm9263
-I../at9111ib/peripherals -I../at911ib/components -I../at911ib -
Dat91sam9263 -Dsram -c -o obj/sram_dhry_2.o0 dhry_2.c

arm-elf-gcc -wall -ffunction-sections -g -00 -I../at911ib/boards/pm9263
-I../at9111ib/peripherals -I../at911ib/components -I../at911lib -
Dat91sam9263 -Dsram -c -o obj/sram_stdio.o ../at911lib/utility/stdio.c
arm-elf-gcc -wall -ffunction-sections -g -00 -I../at911ib/boards/pm9263
-I../at911ib/peripherals -I../at911ib/components -I../at911lib -
Dat91sam9263 -Dsram -c -o obj/sram_dbgu.o
../at91lib/peripherals/dbgu/dbgu.c

arm-elf-gcc -wall -ffunction-sections -g -00 -I../at911ib/boards/pm9263
-I../at9111ib/peripherals -I../at911ib/components -I../at911ib -
Dat91sam9263 -Dsram -c -0 obj/sram_pio.o
../at911lib/peripherals/pio/pio.c

arm-elf-gcc -wall -ffunction-sections -g -00 -I../at911ib/boards/pm9263
-I../at9111ib/peripherals -1I../at911ib/components -I../at911ib -
Dat91sam9263 -Dsram -c -0 obj/sram_rtt.o
../at911lib/peripherals/rtt/rtt.c

arm-elf-gcc -wall -ffunction-sections -g -00 -I../at9111ib/boards/pm9263
-I../at9111ib/peripherals -I../at911ib/components -I../at911ib -
Dat91sam9263 -Dsram -c -o obj/sram_board_memories.o
../at911ib/boards/pm9263/board_memories.c

arm-elf-gcc -wall -ffunction-sections -g -00 -I../at911ib/boards/pm9263
-I../at9111ib/peripherals -I../at911ib/components -I../at911lib -
Dat91sam9263 -Dsram -c -0 obj/sram_board_lowlevel.o
../at911ib/boards/pm9263/board_lowlevel.c

arm-elf-gcc -g -00 -nostartfiles -Wl,--gc-sections -
T"../at911ib/boards/pm9263/at91sam9263/sram.lds" -o bin/basic-
dhrystone-project-pm9263-at91sam9263-sram.elf obj/sram_board_cstartup.o
obj/sram_main.o obj/sram_dhry_1.0 obj/sram_dhry_2.0 obj/sram_stdio.o
obj/sram_dbgu.o ob%/sram_pio.o obj/sram_rtt.o obj/sram_board_memories.o
obj/sram_board_lowlevel.o
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arm-elf-objcopy -0 binary bin/basic-dhrystone-project-pm9263-
at9lsgm9263—sram.e1f bin/basic-dhrystone-project-pm9263-at91sam9263-
sram.bin

arm-elf-size obj/sram_board_cstartup.o obj/sram_main.o
obj/sram_dhry_1.0 obj/sram_dhry_2.0 obj/sram_stdio.o obj/sram_dbgu.o
obj/sram_pio.o obj/sram_rtt.o obj/sram_board_memories.o
obj/sram_board_lowlevel.o bin/basic-dhrystone-project-pm9263-
at91sam9263-sram.elf

text data bss dec hex filename
304 0 0 304 130 obj/sram_board_cstartup.o
1824 0 0 1824 720 obj/sram_main.o
1536 0 4 1540 604 obj/sram_dhry_1.0
1212 0 0 1212 4bc obj/sram_dhry_2.o
3140 1028 0 4168 1048 obj/sram_stdio.o
640 0 0 640 280 obj/sram_dbgu.o
1408 0 0 1408 580 obj/sram_pio.o
416 0 0 416 1a0 obj/sram_rtt.o
1960 0 0 1960 7a8 obj/sram_board_memories.o
640 0 0 640 280 obj/sram_board_lowlevel.o
12116 0 10240 22356 5754 bin/basic-dhrystone-project-

pm9263-at91sam9263-sram.elf

7. Debugging with Insight

To simplify the debugging there is a file ‘. gdbinit" in the project directory which is read when you
run gdb/insight. Adjust the ‘~/workspace/basic-dhrystone-project-1.4-pm9263/basic-
dhrystone-project/.gdbinit’ to match the IP address of PEEDI.

From a X-console start the Insight debugger:

[Tinbox] arm-elf-insight bin/at91sam9263-ek-pm9263-sram.elf

main.c - Source Window

File BEun W¥iew Control Preferences Help
FUTO0| D SAS @2 ]
main. o x| =0 | |SOURCE v |

128 int main(void) A
- 129 ¢
- 130 wold (*pDhrystone) (woid) = (woid (*) (woid)) {{unsigned int) ATI1F Dk
- 131 ATAIF TECU Printk("-I- Enter in main() sectlonwnir");

132

133 ATI1F DEGU Printk{"-I- no MMU, I+D Caches Disabledwn’r");

124 ATI1F DisahleICache();
135 ATI1F DisableDCache();
136 &T91F Dhrystone () ;

=
137
e ATI1F DEGU Printk{"‘n%r-I- no MMU, I Cache Enabledn’r"); /
~ | =
IF'ru:ugram stopped at line 130 20000430, 130

The following descriptions discuss the use of the default debugger toolbar buttons.
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The Run button, do not use this button. Instead of this use the “Continue” button

%
@ During the debugging process, the Run button turns into the Stop button to interrupt the
- debugging.

) The Continue button continues execution until a breakpoint, watchpoint or exception is
encountered, or until execution completes.

™ The Step button steps to next executable line of source code. Also, the Step button steps
into called functions.

r{—}q, The Next button steps to the next executable line of source code in the current file. Unlike

the Step button, the Next button steps over called functions.

T" The Finish button finishes execution of a current frame. If clicked while in a function, it

finishes the function and returns to the line that called the function.

Download Performance

By default, GDB versions previous than v6.5.50 (from 06.08.2006) download program code and data
in small packets that are not necessarily a multiple of four bytes in length. This causes program
download times to be slower than necessary, especially with ARM targets. There are two GDB internal
variables that affect this. To improve GDB download performance, you should set the download write
size to a binary value 16KB and the memory write packet size to a larger value to allow for packet
overhead (+100 bytes is plenty). For example, to download 16KB at a time:

(gdb) set remote memory-write-packet-size fixed
(gdb) set remote memory-write-packet-size 16384
(gdb) set download-write-size 16128

Note:
No error is returned to GDB in case of an invalid 4 byte memory read access during
0 a period defined by GDB_READ INGNORE_TIME in the target configuration
file. This is because GDB refuses to connect to the target if it gets an error during
this connection sequence. GDB tries to read the stack frame during the connection

sequence and this may lead to invalid memory access.

Eclipse cross development 10 www.ronetix.at



Working with Eclipse

4 Working with Eclipse

4.1 Installing the “Eclipse C/C++ Hardware Debugging” Add-on

Start Eclipse and click “Help -> Software Updates -> Available Software” and install “Eclipse C/C++
hardware Debugging”:

x 1

. & sSoftware Updates and Add-ons =@ibox> m

Installed Software | Available Software |

Name Version

] - Install....

[v]

AN

v = 02 http://download.eclipse. orgftools/cdt/releases/ganymede | Properties
[ 1000 COT Main Features
= [E 000 CDT Optional Features

[J 4 CDT GNU Toolchain Build Support 5.0.1.200809120802 A
[ & CDT GNU Toolchain Debug Support 5.0.1.200809120802 Manage Sites...
[J 4 Eclipse C/C+4 Development Platform 5.0.1.200809120802

[ 4 Eclipse C/C++ Development Tools Utilities 5.0.1.200809120802

#2 Eclipse C/C++ GDB Hardware Debugging 5.0.1.200809120802 HELEE
[ & Eclipse CDT p2 Toolchain Installer 1.0.0.200812071540

[ & Eclipse CDT Testing Feature 5.0.1.200809120802

[ &= LR Parser 5.0.1.200809120802

[J L Mylyn Bridge: C/C++ Development 5.0.1.200809120802

[ & Unified Parallel C Support 5.0.1.200809120802

[ & XL C/C++ Compiler Support 5.0.1.200809120802 I

O & XL C/CH++ Compiler Support SDK 5.0.1.200809120802

(4]

Show only the |atest versions of available software

Include items that have already been installed

Open the 'Automatic Updates' preference page to set up an automatic update schedule.

(=]

Close

4.2 Adding a project

Eclipse (http://www.eclipse.orq) is an open-source, Java based, powerful Integrated Development
Environment (IDE). Adding the CDT plug-in (C/C++ Development Toolkit), you can edit and build C
programs using the GNU compiler toolkit. A detailed C/C++ Development User Guide for Eclipse can

be downloaded from http://www.eclipse.org/cdt.

Start the Eclipse and the “Workspace Launcher” dialog should appear where you need to point the
workspace folder. In our case point “/home/ilko/workspace/basic-dhrystone-project-1.4-pm9263”, this
way eclipse will automatically include the project files when we create a new project. Next click OK.
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= Workspace Launcher =@ibox= *

Select a workspace

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

Workspace: [omefilko/workspace/basic-dhrystone-project-1.4-pm9263 V” EBrowse...

Egse this as the default and do not ask againé

QK I [ Cancel
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Now you need to add as projects the basic-dhrystone-project-1.4-pm9263 example.

Click File->New->C Project. In the New Project dialog select “Makefile Project”, type “Project hame:
basic-dhrystone-project” and click Next:

& C Project <@ibox> O X
C Project —
@-, Directory with specified name already exists. [

Project name: [basic-dhrystune-pruject ]

Use default location

Project type: Toolchains:

~ = Executable -- Other Toolchain --

& Empty Project Linux GCC
& Hello World C++ Project

[»)

@ Hello World ANSI C Project ||=
I* (= shared Library
[* (= Static Library
= = Makefile project |

" Empty Project

-

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

@ . |[ Mext = H Finish Cancel
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Now click “Finish”:

& C Project =@ibox> O X

Select Configurations —

Select platforms and configurations you wish to deploy on |

Project type: Makefile project
Toolchains:

Configurations:

¢ Default l

Select all

l Deselect all l

Advanced settings. .

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

Additional configurations can be added after project creation.
Use "Manage configurations” buttons either on toolbar or on property pages.
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Now the Eclipse window should look like (if it is necessary close the “Welcome screen”):

& C/C++ - basic-dhrystone-project/main.c - Eclipse Platform <@ibox>

File Edit Refactor Navigate Search Run Project Window Help

| r3- & | g e @ @ | |3 O~ Q- | & & -
B = = Ws | =
[t Project Explorer 2 \_ 8| [{ main.c )33 \_\5 ) _EI oF outl 2 \ Mak | = 8
=] 4;5 2 /// the device, enable/disable options (i.e. instruction cache) |2 AW s e 7
/47 measure.
< % basic-dhrystone-project S P T o L T S e P e ris 4 boardh I—]
P RllIncludes ’;E"* main() & rit/rt.h
P (= bin unsigned char key; H pio/pio.h
3 obj * dbgu/dbgu.h
= // DBGU configuration = 2 E
b [gdnry 1c PIO_Configure(pins, PIO_LISTSIZE(pins)); 4 stdioh
b [@dnhry_2.c DBGU_Configure(DBGU_STANDARD, 115200, BOARD_MCK); & intrinsics h
printf("-- Basic Dhrystone Project 1.4 --\n\r");
b [8 dhry.h # NUM_RUNS

DisplayMenu(};

= make.bat b B ClockConfiguration

| & Makefile while (1) { ®° numConfigurations
// Get keypress € pins : const Pin[]
key = DBGU_GetChar(); e ComputeDhrystone

® ° DisplayMenu() : vo

// Check key
IZEEEEEEEEEE ® ° SetClockConfigura
// Set configuration #n

(1]
(1T

@ mainl) : int

&l il I D] [ENT [ [»]
i ] Y
% Problems S’S\ @Tasks} =] Cunsule| =l Properties @ ¥ =0
el S
0 items |

| Description Resource Fath Location| Type

At this point your project should be compiled and liked to a single executable:
bin/basic-dhrystone-project-pm9263-at91sam9263-sram.elf
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4.3 Configuring and working with the Eclipse built-in debugger

Click the “Run -> Debug configurations -> GDB Hardware Debugging”:

& Debug Configurations <=@ibox> =)

Create, manage, and run configurations

e =
B %63 e _conriguraton |

[type filter text |

[E Main - % Debuggeﬂ = Star‘tup] B Saurce\l = gummurﬂ

[c] C/C++ Attach to Local Applic: Perert

[c] C/C++ Local Application [

H Browse... l

[t] C/C++ Postrmortemn debugger

: C/C++ Application:
+ [&] GDB Hardware Debugging

€ ] New_configuration [ ] lSearcﬂ Pm]ect...l [ RN l

(] Il | D | pply || Rever

Filter matched 5 of 5 items

@ l| Debug ” Close

Type in the “Name” field: pm9263, in the “Project:” basic-dhrystone-project.
For the “C/C++ Application” browse and select: bin/basic-dhrystone-project-pm9263-at91sam9263-

sram.elf

& Debug Configurations <@ibox=>

Create, manage, and run configurations

+ g = ey
B E X B 3@ Name: [pm9263 )

[tYPE filter text ] mgir?\j;\:r Debugger | = Startupw E. Sourcew =] gommorﬂ

Project:

[E] C/C++ Attach to Local Application

[€] C/C4++ Local Application - .
[bamc-dhrystone-prcject l [ Browse... l

[] C/C++ Postmortem debugger
C/C4+ Application:

= [¢] GDB Hardware Debugging

@ New_configuration [fhameflIkuMarkspacefbasic—dhrystune] [Searcﬂ iject...l EMB[uwse... ;

] 111 [ 1] l Apply ] l Rewert ]
Filter matched 5 of 5 items

@ [ Debug ][ Close ]
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Now select the “Debugger” tab and type “GDB Command”: arm-elf-gdb
You should also enter the IP address of PEEDI (for example 192.168.3.194) and the port number
(2000):

&= Debug Configurations =@ibox>

Create, manage, and run configurations

EIEEX

|type filter text |

[c] C/C++ Attach to Local Application
[c] C/C++ Local Application
[£] C/C++ Postmortem debugger

+— [£] GDB Hardware Debugging

@ pm9263

(] I [ 1]

Filter matched 5 of 5 items

Name: [pm9263
Main ﬁ‘ﬁ Debugger - [ Startup} B Scurce\I = gcmmcn\l
GDE Setup
GDE Command:
[arm—elf—gdb l lBrowse...l [Variables...]
Command Set: [Standard (Linux) ¢l
Protocol Version:
[] Verbose console mode
Remote Target
Use remote target
JTAG Device: [Generic >
Host name or IP address: [192.168.3.194
Port number: 2000
[ Apply l [ Revert ]

@

(o |

Close l
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Now select the “Startup” tab and activate the “Load Image”. Click on the “Workspace” and browse until
select: bin/basic-dhrystone-project-pm9263-at91sam9263-sram.elf:

Debug Configurations <=@ibox>

Create, manage, and run configurations

B X| B 3

;
[ LTI e ] Main [ %5 Deuuggerﬁi Startup &~ Source &I Common

[c] C/C4++ Attach to Local Applicat Initialization Commands —

[t] C/C++ Local Application Reset and Delay (seconds):

[c] C/C++ Postmortem debugger it
= [£] GDB Hardware Debugging =

@ pm9263

MName: [pm9253 l

Load Image and Symbols

Load image

Image file name: [${work5pace_lcc:] [Wcrkspace...] [Flle Sy

Image offset (hex): :]

[] Load symbols
[ 1l| [»]

(4]

(1 Il )

Filter matched 5 of 5 items

@ ;Q_I:E.DL:IQ. H Close

Now click on the “Debug” button and the Eclipse debugger will start. You should also change to debug
perspective. To start the application just type in the console window: “c”.
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