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1. Instructions

You will find similar information also on the web page of Atmel. In this document we
introduce you with the help of our product, AVR32 module, our experiences with
AVR32.

This document allows you a quick access to the AVR32 controller's family. It leads you
from downloading of the free software and tools of Atmel up to the programming of the
controller.

One knows that the first step is very hard. We have done this step and present it in this
document.

To make acquaintance with AVR32 you need the following:

» Software
- AVR32 Studio
- AVR32 GNU Toolchain
- AVR32 UC3 Software Framework
- FLIP 3.3.1 or higher

» Hardware
- AVR32-Module AL-UC3AEB with AT32UC3A1512 Controller or
- AVR32-Module AL-UC3BMB with AT32UC3B0256 Controller or
- AVR32-Board AL-UC3AVRBIT with AT32UC3A0512 Controller

* Programmer
- AVR JTAGICE MKII or
- USB-Boot loader (on each Controller UC3-series installed)

There are two options to program AVR32 controller. The first one is AVR JTAGICE
MKII. A big disadvantage of this programming option is a high expense and that is why
it is interesting for a few. As a second option there is the free USB-Boot Loader to
choose. How the name already tells, it needs only the USB connection with the com-
puter.

Every controller of the UC3 series is preprogrammed with the USB-Boot Loader, it
means that all three above mentioned hardwares can be programmed with an USB
cable.
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2. Download

You will find the complete software on the web page of Atmel.

AVR32 Studio 2.6 for Windows (installer) (272 MB, revision 2.6, updated 9/10)
http://www.atmel.com/dyn/products/tools_card.asp?tool_id=4116
this file contains the development environment for AVR32 - controller. Before you

can download this software, you should fill every (*) field. After that appears a win-
dow with download link.

AVR32 GNU Toolchain (53 MB, revision 2.1.6, updated 3/09)
http://www.atmel.com/dyn/products/tools_card.asp?tool id=4118

this file contains the C libraries, flash programming tools, assembler, linker and
compilers for Windows and Linux

AVR32 UC3 (A oder B) Software Framework
http://www.atmel.com/dyn/products/tools_card.asp?tool _id=4192

this file contains numerous examples, drivers, source codes, ready projects, HTML
documentation, software services...

FLIP 3.4.2 for Windows (Java Runtime Environement included)
http://www.atmel.com/dyn/products/tools_card.asp?tool 1d=3886
FLIP (FLexible In-system Programmer) supports In system programming of Flash

devices through RS232, USB or CAN. This file contains also the driver of USB-
Boot Loader.



http://www.atmel.com/dyn/products/tools_card.asp?tool_id=4192
http://www.atmel.com/dyn/products/tools_card.asp?tool_id=3886
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3. Installation

1. As first you have to install AVR32Studio-2.x.x-Setup.exe

AVYR32 Studio 2.0.2 - InstallShield Wizard
AVYR32 Studio 2.0.2

The InstallShield wWizard will install AR 32 Studio 2.0.2 on
wour computer. To continue, click Mest,

I Mext » ]l Cancel ]

Follow the instructions in the window and install AVR32 studio. The installation will
take some minutes. Let your Firewall allow the complete installation.

2. As a next step you have to install avr32-gnu-toolchain-2.x.x.exe

3. Unzip AVR-SoftwareFramework-2.3.1.zip, e.g to C:\

4. The last step is the installation of JRE - Flip Installer — 3.4.2.exe
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4. AVR32 Studio

Start AVR32 Studio Start PProgrammen P Atmel AVR Tools & AVR32Studio.

@ ‘Workspace Launcher X

Select a workspace

AYR.32 Studio stares your projects in a Folder called a workspace,
Choose a workspace Folder to use For this session,

Workspace: | CilAYR32

|| use this as the default and do not ask again

‘ml

Select in the field Workspace in which folder your project should be saved and click the
button "OK.,".

€ avRaz Ccr+ - AvRIZ Studio
Fle Edt Mavigate Search Run Project Framework Window Help

= welcome 22

- AVR32 Studio
AVR32 ‘ User guics
Getting started
Relsase notes

Upgrading projects

AVR ONE!
User guide

Product information
Welcome to AYR32Z Studio 2.11 ’

This version supporks development of standalone applications for the AT32AP7 and AT32UC3 devices, as well as Linux applications For
the AT32AP7 family of devices.

Aimangst the improvements in this release you wil Find:
® Improved target management.
* Upgraded softwars frameworks AVR32 Simulator
AP7000 software Framework Lesdnce
Tutorials
Compars source files with software Framewark
Mew device selector for STKEOD
Taolchain improvements (suppart .5 files, mare options ste.)
Support for the AVR Dragon
Serial communication is nows available in the kerminal view
More information abaut the various changes and known issues can be Found in the release nates. JTAGICE mkII
IF you are new to AWRE2 Studin the warious tutarials should prove a good starting point, These can be launched From the kools menu to User guide
the right. Product information
Should you experience any problems when using AYR32 Studia, please let us know by e-mailing us at awr32@atmel.com, Please attach
the warkspace log which can be obtained from the "Error Log” view, You may alse want to read the "Troubleshoating! section of the
User guide.
Have fun!
The AYR3Z Studio Team
AVR Dragon
User quids
Product information
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After that the window "Welcome"appears. Here you can get more information about the
software, hardware and programmer. Click the white cross behind the word "Welcome"

to close this window.

@ AVR3Z C/CH+ - AYR32Z Studio
File Edit Mavigate Search Run Project Framework Window Help

- ?;‘;v o~ i]&v

[ - -

g~ &8 8- G-

=0

= &~ - - -

[ E Project Explorer 53 = O|[ 5= outine 32
An outling is nok avalable,

g v
=

B nvRaz Registers 22
Find:
Register

4

Register

|20 Problems 3 = Properties | B Console 5 s

Oitems

4 n

Description Resource Path Locat... Tvp

o8 BYR32 Targets £

Mame
Wl AVR3Z Simulator

0 items selected

The upper picture of development environment appears. As you see
environment has less similarity with AVR 4 studio.
In the next chapters we will learn more about the AVR32 studio.

[ | B e

[ g AVR32 CICH
=5

#~v=0

[zl

Address Description

Address

3

& — O
Board
Unspecif

Adapter
AYR3Z Simulator

, this development
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4.1. New Project

B New Project

jieniinie S WU RTO. Start a new Project File PNewPAVR32 C Project.
e Give a name to the project in the field Project name,

e et e.g. Project_1. Choose the controller of your hardware
in the field Target device, e.g. for AVR32 module

b i UC3A1512, and in the field Project type 32-bit

gy AVR/GNU Executable. Click afterwards the button
Flashvault "FiniSh" .

4.2. Creation of a new Source Code File

File Edt Navigsts Search Run Project Framswork Window Hslp

Create a new source code file File PNew D Source T
File or click with the right mouse button on your )~ B G- 9

[7 Project Explorer 53 =0

Project, e.g. Project_1, and choose New =»Source n g~

e

File Hew | T Project...
Open in New Window % Fie

e e 4 File from Template
5 Folder

3 Delete Delete T} AWR3Z C Project
TG} AWR3Z C Project From Template
Rename... FZ T} AWR3Z C+ Project

g Import... K Header File
1% Export... & Sourcs Fils
e £ Source Folder
Clean Project E CProject
&' Refrash =
Clase Project B
] Example. .

& New source File = | B | B X = Other... coln |

Build Configurations
Maks bargets
Indesc

Create a new source file, Cc
=
Conwert To, ..

Run As E — — :
Source Folder: | Project_1 52 [ Properties | B Console |
Debug As

Source File: main.c Team

Template: Default € source template [=] [canfigure... Compare With

Restore from Local History...

Resource

Properties Alt+Enter

Give a name in the field Source File, e.g. main.c and
click the button "Finish".




Now we will write a small program in the new created source file. In this program we
change periodically the level of the pin 3 on the port A.

#include "gpio.h" //driver of atmel include in AVR32 UC3A Framework C:\AT32UC3x-1.x.x\DRIVERS\GPIO
#include "compiler.h" //driver of atmel include in AVR32 UC3A Framework C:\AT32UC3x-1.x.x\UTILS

int main(void)
U32i; /lyou will find this definition of >U32< in driver "compiler.h"
while(1)

gpio_set_gpio pin(AVR32 PIN PAO03); //set the pin 3 on port A as high-output

for(i=0; i<1000; i++); /Iwait loop

gpio_clr_gpio_pin(AVR32 PIN PAO03); //set the pin 3 on port A as low-output

for(i=0; i<1000; i++); /Iwait loop

¥
¥

Take over the source code illustrated on top in main.c.
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4.3. Adding the Library

File Edit Refactor Mavigate Search

, e After we have written the program, we have to insert a couple of
oasems i =0y  libraries to our project. You will find these libraries in 4VR32
= UC3 Framework, e.g. in the folder C:\asf-2.3.1\avr32

Fl b" Project_1

?}b EBinaries

- Includes

- +[= Debug
L] compiler.b
L] gpio.c

+ || gpio.h

s LE] main.c
Lh| mrepeat.b
Lh| preprocessor.h

- b stringz.h

[ tpaste.h

Click with the right mouse button on the project name and e e ]

- A AGIEARICAGERN

choose Import... or on the File =®PImport... ) Gl

sl |+

E * main.c
4 22 Project—

;i
-l Ing oW

LE ™3 snen in Mew window

= Copy ke
¥ Delete Delete

Rename, .,

g Impott...
3 Export...

Build Frojsct
Clean Projsct

# | Refresh
€ 1mport o | B [

Closs Project
Select

Impork resources from the lacal file system into an existing praject. g - 5

Build Configurations
Make targets

Select an mport sourcs: Index

type filter text Convert To...
Run As
Debug As

4 (= General
(T, archive File
129 Existing Projects inka Workspace
(7, File System

Team
Compars With

[, preferences Restors Fram Local Histary. .,

= CICT : Properties Ale+Enter

(= Run/Debug -

= Team

= Other

Choose in the folder General P File System and
— click the button , Next >,

-10-



file:///C:/asf-2.3.1/avr32
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File system

Import resources from the local fle system.

From directory: | C:\asf-2.3, T\avr32\utis\preprocessor

[] & preprocessor

FRERE
ERIENE

Fiter Types... | [ Selectal | [ Deselect Al

Into folder: | Project_1

Options
[[]overwrite existing resources without warning
() Create complete folder structure

(® Create selected fold

In this window "Import" we can add the lib-
raries to our project. Enter in the field From
directory: the library folder, e.g. C:\asf-
2.3.1\avr32\utils\preprocessor The contents of
this folder appears in the lower right field.
Choose the required libraries and click the
button "Finish".

Unfortunately, it is not possible to include all libraries at a blow if they are in dif-
ferent folders. That's why in our case we have to open the window "Import" three

times.

You will find the required libraries in the following folders:
- compiler.h und parts.h =  C:\asf-2.3.1\avr32\utils

- gpio.h und gpio.c =& C:\asf-2.3.1\avr32\drivers\gpio

- mrepeat.h, preprocessor.h, stringz.h und tpaste.h = C:asf-

2.3.1\avr32\utils\preprocessor

Important!!!

After you have included all above files, you have to open the header-file compiler.h and change

the line

#include "interrupt.h"

with

#include "interrupt.h"
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4.4. Compilation of the Project

At first you have to save the complete Project File ®®Save ALL.

Compile the project:
- Project P Build ALL or
- key sequence [Strg|+[B] or
- right mouse button on your project =@ Build Project

You will see the result of the compilaton in the window "Console" how it is shown in
lower picture.

[2 Problems | = Properties | B Consols 52 :‘)AVRSZ Targets
C-Build [Project_1]

**%% Rebuild of configuration Debug for project Project_1 *#%%

**#% Internal Builder is used for build Lk

avriZ-gee -00 -g3 -Wall -c -fmessage-length=0 -mpart=ucial51iZ -ffunction-sections -wasw-addr-pseudos -ogpio.o ..\gpio.c
avriZ-goe -00 -g3 -Tall -c -fmessage-length=0 -mpart=ucial51iZ -ffunction-sections -masm-addr-pseudos -omsin.o ..\main.c
avriZ-gec -mpart=uc3alSilZ -Wl,--ge-sections --rodata-writable --direct-data -oProject_1.elf main.o gpio.o

|Build complece for project Project_1

Time consumed: 5750 ms.

If during the compilation mistakes were found in the program, they would appear in the
window "Problems". The lower picture introduces this case.

on: 27.04.2009
r: ALVIDI

= Propetties | = Console | ' AVR3Z Targets
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5. Hardware
5.1. Start the Boot Loader

Connect your hardware via USB with computer, e.g. AVR32-Module. When the jumper
JP3 is set on AVR32-Module, the module will be supplied via USB with 5V and the
Power LED will give green light.

Hold the "BOOT"-key low-pressed and press for a short time the "RESET"-key. There-
fore you start the boot loader.

2. press for a short time

1. hold low-pressed
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5.2. Installation of the USB-Driver

When the USB connection is available and boot loader has been started you get the pic-
ture below.

Found New Hlardware Wizard

Welkoie 5 e FoundNGi Choose Install from a list or location (Ad-
Hardware Wizard

vanced) and click the button ,,Next >*.

ATI2UC3A

() If your hardware came with an installation CD

3B o floppy disk. insert it now.
“w/hat do pou want the wizard to do?

() Install the software automatically [Recommended]
(@ Install from 3 list or specific Iacation (Advanced)

Found New Hardware Wizard
Please choose your search and installation options. .

(%) Search for the bast driver in these Iocations.

Click Mext to continue.

and the default search, which includes local
:st diiver found will be installed

Enter in white field the folder of the driver
C:\Program Files\Atmel\Flip 3.4.2\usb and ot o s i
click the button ,,Next >*.

<Back J[ Newt> | [ Cancel

_ o
Found New Hardware Wizard = Device Manager
Fle Acion  View Help

Completing the Found New 8 B
Hardware Wizard

+-yM Computer
The wizard has finished instaling the software for: )y Disk dhives
+ &, Display adapters

ra] ATI2UC3A % g Dobalsh HPZI2

-t DVDCD-ROM o

¥ g Floppy disk contrallers
- B Floppy disk dri
+- g IDE ATAJATAPI controllers
) g IEEE 1264.4 compatible printers

B Network adapters
# 75 Forts (COM & LPT)
Click Firish to close the wizard

After a successful installation appears the left upper picture. In the right
picture Device Manager the connected device will be visible under LibUSB-
Win32 Devices=>» AT32UC3A

-14-
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6. Programming
6.1. Expanding the Program

To program with USB-boot loader we must expand our program with two libraries:

- trampoline_uc3.h and trampoline uc3.S & Ciasf-2.3.1\avr32\utils\startup

To include library to the project, see chapter 4.3 Adding the Library.

File Edit Refactor Mavigake Search Run Projeck  Frar

GO B e @@ In the next step we have to include two paths to our project.

ey o ki Click with the right mouse button on the project name and

* main.o

4 2 Project 1

FT choose Properties or on File = Properties

VNI open in Wew Window |
&

o [ Copy il
¢

q

3 Delete Delete

L
L
Le|
bhl g
Le|
b

m
Rename... F2
L

[ B g tmport...
s A Evpart, .
Lhl &
[EH  BuldProject
Clean Project
&' Refresh
Closs Project

Build Configurations
Make Largets
Index

Conwert Ta...
Run As

Debug As

Team

Compare With

Restore from Local History. ..

Properties Alt+Enter




Choose in the left part of this window C/C++Build Settings. Click the sub-window
Tool settings PAVR32/GNU Preprocessing Assembler D@General.

) Properties for Projert 1

type filter bext

Resource
Builders
4 C/C++ Build
Build Yariables
Discovery Options
Enrvironment:

o s MU settings | &) Tool Settings | # Build Steps | ' Buld artfact | [&) Binary Parsers | @ Error Parsers |
ettings

Tool Chain Editor

Settings

Configurstion; | Debug [ [Manage Corfigurations... |

[ CHCH+ General
Project References
Refactoring History
Run/Debug Settings

418 avR3ZGNU C Compiler
(2 Preprocessor
2 Symbals
(32 Dirertories
2 Optimization
(22 Debugging
22 warnings
(2 Misesllanenus
4153 AWRIZ/GNU C Linker
(2 General
2 Libraries
(22 Miscellaneous
(% Shared Library Settings
f (22 optimization
4153 AWRIZ/GMU Assembler

(2 General

(22 Debugging

(2 General
f (22 Debugging
-3 AWR3Z/GNU Object Dump
(2 Headers
2 Contents

4 155 AVR32JGNU Preprocessing Asssmbler

Assembler Flags |

Include paths (-1)

L= AR RN

[ suppress warnings (W)

[ Announce versian (-]

-

In the right part of this window we are seeing the field Include paths (-1). In this field
we have to include two folders. Click the white leaf with green cross and include one

by one following two floders:
C:\asf-2.3.1\avr32\utils and C:\asf-2.3.1\avr32\utils\preprocessor

% Properties for Project_1

Settings

Resource
Builders
= C/C++ Buid
Build Variables
Discovery Options
Environment
Settings
Toal Chain Editor
C/C++ General
Project References
Run/Debug Settings

Configuration: |Debug [ Active ]

| [Manage

) Tool Settings | # Buid Steps | I Buid Artifact | [ Binary Parsers | @ Error Parsers | M MCU settings || Extras |

BBy 32-bit AVR/GNU C Compiler
(2 Preprocessor
(2 Symbols
(2 Directories
(2% Optimization
(22 Debugging
(2% Warnings
(2 Miscellaneous
32-bit AVR/GNU C Linker
(2 General
(2 Libraries
(2 Miscellaneous
(2% shared Library Settings
(2 Optimization
ED) 32-bit AVR/GNU Assembler
(2 General
(2 Debugging

Assembler flags |

Indude paths ()

& Add directory path

-
<~ [ Ci\msf-2.3. w32 \tls preprocessor

(o ) e ]

[[]5uppress warnings (-4)

[[J announce version ()

Retor pefate
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Fle Edt Refactor Wavigate Search Rum Project Frar

Wt e In this step we must inform the linker that we work with the
i project Explorer 53\~ O |( maine 5[ boot loader.

Ok ~ i+

@ Click with the right mouse button on the project name and

e ew ’

| choose Properties or on File ®Properties

“| Copy ChriC

¥ Delete Delete

-
[
g
g
[
n

Rename. ., Fz

F fug Import....
;’ % Expart...

b Buid Project
Clean Project
Refresh
Close Project

Build Configurations
Make targets
Index

Convert Ta...
Run As

Debug As

Team

Compare With

Restore from Local History...

Properties Alt+Enter

Choose in the left window C/C++Build Settings. Click the sub-window
Tool settings PAVR32/GNU C Linker PMiscellaneous. Print in the field Linker flags
-Wl,-e, trampoline and confirm the changes with the button "OK,".

&) Propsrtiss for Praject_1

type Filker text Settings

Resource

Builders
Cict+ Buld Corfiquration: | Debug [+ ] [Manags confiquratiors...

Build Variables
Discovery Options
Enviranment
Settings
Toal Chain Editor 4 B AVR32/GNU C Compiler Linker flags | -w,-&, trampoiine
B Gemon % Preprocessor
Praject References B symbsols Gther options (-Xlinksr [option])
Refactaring History =y
RunfDebug Settings

% MCU settings | &3 Tool Settings Buld Steps Buld Artifact | [ais Binary Parsers | @ Error Parsers

(2 Directories
(2% Optimization
(2 Debugging
(2% Warnings
(2 Miscellaneous
& AVRIZIGNU C Linker
(2 General
%: Lbraries Other objects
(2 Miscellaneous
(2% shared Library Settings
(2 Optimization
& AVR3ZIGNU Assembler
(2 General
(2 Debugging
B AVRIZ(GNU Preprocessing Assembler
(2 General
(2 Debugging
3 AvR32jENU Object Dump
(2 Headers
(2 Contents

-
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6.2. Installation of the Programmer

You will find in pdf-File AVR32 UC3 USB DFU Bootloader of Atmel, how to program
with boot loader.

See: http://www.atmel.com/dyn/resources/prod_documents/doc7745.pdf

Open the window AVR32 Targets. You will find this window also under Window =2
Show View = AVR32 Targets.

A AWR3Z Targets &3

e " Click on the symbol "Creates a new target" in the gray field.
o Afterwards appears in the white field New Target.

A AWR3Z Targets &3 « -0

Adapter

"~ With the right mouse button on New Target, choose Properties.

In the window Properties we have to configure our programmer.
Write in the field General =@ Name: a name of your programmer, e.g. Programmer.

[2 Prablems | ] Properties &2 . Cansole
ﬁ Programmer

General Mame: Frogrammer] |
Details

- Bi
Do ciei AWRGEZ Studio kesps track of the last file used to program 3 kargst, The name and date is show below,
Information

Binary path:

Binary ate; Thu Jan 01 01:00,00 CET 1970

In the window Properties " Details will be set the following hardware parameters:
* - Debugger/programmer: USB DFU
* - Microcontroller: UC3A1512

* - Clock source: Internal RC oscillator or External clock connected to OSCO

[£: Prablems | = properties 52 ™. B Console
ﬁ Programmer

Debugger/programmer: [ 1USB DFU

LC3A1512

External dock connected ko ©5C0

Unspexified



http://www.atmel.com/dyn/resources/prod_documents/doc7745.pdf
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6.3. Programming with AVR32 Studio

All settings made before are one-time. However, we have brought the most difficult part
behind us. It remains the pleasant part.

1. Start the boot loader (see chapter 5.1. Start the Boot Loader).

2. Save the complete project File = Save All
3. Compile the project (see chapter 4.4. Compilation of the Project)

If you get the following message, it means that since the last compilation nothing has
been changed in the program.

| [EL Problems [ = properties | B Cansole 52
|-Buid [Praject_1]

#% Build of configuration Debug for project Project_1 58w

#% Internal Builder is used for build
|Wothing to build for Project 1

4. Click with the right mouse button on your preconfigured Pro- Ao,

Name Adapter
USE DFU

grammer in the window AVR32 Targets and choose there Pro- [t e

gram... S

a Erase
Read fuses...
Program fuses. .

Set as Defadlt
Remove Delete
Froperties Enter

Scan Targets

5. Enter in the field File path: compiled ELF-file. In our

AVR32 Simulator . . .
Program target m Case lt ls the fOllOWll’lg addreSS:
File path: | C:\AVR32\project_1\Debuglproject_L.elf C '\AVR3 2\Pr0i eCt_ 1 \Debu Q\Proi ect_ 1 5 elf

oOffset: | 0x0
Length: [“]Entire file

G Important!

[] verify memory after programming ] Erase flash before programming

i o efrerssy et o Choose all option fields as it is shown in the left picture

Start executing after programming

@ and click afterwards the button "OK.,".
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The result of the programming will be detailed shown in the window Console (see
picture below).

[2H Problems | 21 roperties [ B consols 53 x b # B-ri-—H
AYR3IZ Consale

Executing cwd.exe /C batchisp -device AT3ZUC3A151Z -hardware ush -operation onfail abort wewory FLASH erase F loadbuffer C:)AVR3IZLY #
Running batchisp 1.2.4 on Tue Apr 28 11:11:32 2009

AT32UC3A1512 - USE - USE/DFU

Device selection....
Hardware selection..
Opening port .
Reading Bootloader version 1.0.2
Selecting FLASH
C:\AVR3Z1\Project 1iDebugiProject 1.elf
Programming memory
WARNING: The user program and the bootloader overlap!
Programming memory 0x00000 0x03533
Verifying memory 0x00000 0x03533
Starting Application RESET O

Swmmary: Total 10 Passed 10 Failed 0O

To make sure that the program functions properly, connect on port A pin 3 in a row
resistor 220 Q and a LED like in the lower circuit. If the LED flashes, you have made
everything right.

You will find other examples for AVR32 controller series
UC3 in the AVR32 UC3 Software Framework. In the folder
C:\asf-2.3.1\avr32\drivers you will find also the drivers and
source code examples of ADC, PWM, RTC, USART...
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7. Sources

* AVR32015: AVR32 Studio getting started
http://www.atmel.com/dyn/resources/prod _documents/doc32086.pdf

* AVR32 UC3 USB DFU Bootloader
http://www.atmel.com/dyn/resources/prod documents/doc7745.pdf



http://www.atmel.com/dyn/resources/prod_documents/doc7745.pdf
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