AVRA4029 : ATMEL -

ASF

ASF
ATMEL® Studio 6
IARTM
GNU makefile/ GCC

1.

ATMEL (ASF:ATMEL AVR Software Framework www.atmel.conv asf) ATME
L megaAVR® AVR XMEGA® AVRUC3 SAM

©9
ATMEL Studio 6 IAR GNU GCC  makefile

ASF
ASF
ASF

ASF ASF

2. ASF ATMEL Studio 6

2.1

1. http:/ / www.atmel.com/ atmeltudio ATMEL Studio 6 ATMEL
ASF Sudio 6

2.

3. ATMEL Sudio
o ATMEL Sudio ATMEL Sudio

(welcome)
2.2.

ATMEL Sudio ASF http:/ / www.youtube.conv user/ AtmelCorporation
ATMEL

AIMEL
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2.3. ASF

AIMEL

1. File New Example Project from ASF
2-1. ASF
B Start Page - AtmelStudio (Administrator)
[ File Edit_View VAssistx Project Debug Tools Window Help
l New v 8] project.. CtrlsShiftsN | -5
Open * | O Filew Ctrl+N
Close | &1 Example Project from ASF... Ctrl+Shift+E
| 1 Close Solution
I Import 3
wl  Save Selected Items Ctrl+5
Save Selected Items
@ SaveAll Ctrl+Shift+S
Export Template..,
= Page Setup... Get Started  Tools Help  Latest News
=4 Pnnt... Ctrl+P
. e Welcome  Tutorials  Links and Resources
@ Dper Project.. o Welcome to Atmel Studio
= = Get to know Atmel Studio.
Recent Projec{s 1= ‘- EA Atm.el Studio User Guide
Getting Started
( ATMEL EVK1100 ATMEL AVR Xplained ) ( UsB IO
( ) ASF New Example Project

OK

ASF Version

Device Family:| Al

"USART Example - XMEGA- Al Xplained"

~ | Category: Al

USART Example -

All Projects

Kit

Category
Technology

. TC Example 1 - XMEGA-AL Xplained

. TC Example 2 - XMEGA-AL Xplained

. TC Example 3 - XMEGA-AL Xplained

. Timeout example 1 - XMEGA-AL Xplained

. Timeout example 2 - XMEGA-A1 Xplained

. Unit test for the XMEGA WDT driver - XMEGA-A1 Xplained
. Unit test for XMEGA DES driver - XMEGA-A1 Xplained

l Unit tests for ADC using DAC - XMEGA-A1 Xplained

l Unit tests for DAC using ADC - XMEGA-A1 Xplained

. Unit tests for DMA module - XMEGA-AL Xplained

. Unit tests for TWI - XMEGA-AL Xplained

. 'WOT Example - XMEGA-A1 Xplained

l XMEGA AES driver examplel - XMEGA-A1 Xplained

l XMEGA AES driver example2 - XMEGA-A1 Xplained

. XMega AES driver example3 - XMEGA-AL Xplained

. XMEGA DES driver example - XMEGA-AL Xplained

B XMEGA-A1 Xplsined demo application - XMEGA-A1 Xplained

=11 XMEGA-A3BU Xplained (49 projects)

XMEGA-B1 Xplained (23 projects)

j:‘ Xplain (43 projects}

a W XMEGA-A1 Xplained
Use the XMEGA USART
module : initizlization, waits for
a received character and echoes
the character back to the same
USART. [USART Example -
XMEGA-A1  Xplained -
ATzmegal 2841]

@ View Help

Project Name: USART EXAMPLEL

Location: D:AMy DocumentsiAtmelStudio
Solution: Create New Solution

Device! ATxmegalZBAL

XMEGA-A1 F"
Xplained Rl
Browse...



http://www.atmel.com/dyn/products/tools_card.asp?tool_id=4114
http://www.atmel.com/products/AVR/xplain.asp?category_id=163&family_id=607&source=redirect

ATMEL ASF src
L Sudio
Src¥

PC

src¥asf¥
ASF

AVR4029

2-3. ASF Solution Explorer
Solution Explorer

= s
'_i Solution 'USART_EXAMPLEL' (1 project)
USART_EXAMPLEL
=d| Dependencies
=d| Output Files
7 src
o asf
4 |78 config
|h] conf board.h
|h] conf_clock.h
|h] conf_usart_example.h
] asth

|e] usart_example.c

ATME

i

F i

ASF Explorer "‘1 Solution Explorer _

2- 4. ASF Explorer

ATMEL ASF
ATMEL Studio

)

src
src
src¥asf¥

PC ASF

4. ASF Explorer API

ASF

ASF Explorer =0

B B
.
B2 Generic board support
GPIO - General purpose Input/Output
IOPORT - Input/CQutput Port Controller
4 USART - Universal Synchroenous/Asynchronous Receiver/Transmitter
&» APl Documentation
o] usart.h
I E IOPORT - Input/Cutput Port Controller
I E PMIC - Prograrmmable Multi-level Interrupt Controller
| M System Clock Control - XMEGA A1/A3/A3B/A4/D implementation
| B XMEGA compiler driver

ASF Explorer

AIMEL
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24. ASF
2-5. ASF
"VieW ASF PI’OjeC'[ EXa.rnple help" Su|uti|:|r| E{p|urer L III' b
=
i Solution 'USART_EXAMPLEL' (1 project)

4 USART n-rq manyra |
=4 Deg A Build

=l Oul Rebuild

4 |7 src Clean

ER|

4 A

Add ]
Set as StartlUp Project

EH ASFWizard
@ View ASF Example Project Help

€| # Cut Ctri+X

Remove Drel

b4

Rename F2

Unload Project

Properties

25. ASF

ASF / 2-6. ATMEL ASF
1. Project "ASF Wizar RSolution Explorer
d i | 5
j Solution 'USART_EXAMPLEL' (1 project)

Fi USART_EXARADLLI |
=d| Depenc [ Build

il

=d| Output| Rebuild
4 |igy src Clean
» [a@ asf
4 .rjﬂ con Add
\n Set as StartUp Project

::11 ASF Wizard
5| @ View ASF Example Project Help

€] usai ¥ Cut
X Remove
Fename

Unload Project

iz= Properties

._‘3 Solution Explorer

4 AN RAUD) 2O s
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2.1 ASF "Add to selection" /

2-7. ATMEL ASF
[5 Atmel Software Framewark Wizard- Edit project USART_EXAMP_‘

Select Drivers, Components, and Services Version: 3.0.0

Selected Modules

Available Modules

I @ Generic board support (driver}

Show  [All x: | Sea
I GPIO - General purpose Input/Output (service)

Name Type Licence I i IOPORT - Input/Qutput Port Controller (driver)
gz :onoc:mme = ?onochrsome Graphlic L;brarysawice iﬁ = [ USART - Universal Synchronous/Asynchronous Receiver/Transmitter (driver)
lonochraome - Spinner/Spin control widget service ASF . .
——— S;?stem Fﬂ:t & — ASF I B ADC - Analog Digital Converter (driver)
Huge Memory Interface service ASF
Interrupt management (Common APT) driver ASF =
LCD - ST7565R Controller component ASF
Memory Control Access Interface service ASF .
NVM - Non Volatile Memaory driver ASF 3
PMIC - Programmable Multi-level Interrupt Contredriver ASF
PWM service using timer/counter service ASF —
RTC - Real Time Counter driver
Sensors - ATAVRSBINI Sensor Board component ASF
Sensors - ATAVRSEINZ Sensor Board component ASF
Sensars - ATAVRSBIMAL Sensor Board component ASF
Sensors - ATAVRSBLP1 Sensor Board component ASF
Sensors - ATAVRSBPR1 Sensor Board component ASF -

Add to selection > > ”

RTC - Real Time Counter §* 5 @&

Driver for the RTC (16-bit Real Time Counter). Provides functions for timeout (alarm), with optional call-back function. Can be clocked from internal 32KHz RC oscillator, or
external 32KHz crystal, or a scaled 1kHz clock derived from the 32KHz clock sources. This module is not available in the XMEGA A3E family, which features the RTC32 (32-bit Rea)
Time Counter} instead.

Em T

3. "Next" /
4, "Finish" (RTC) rtc.c rtc.h src¥asf¥xmega¥drivers¥rtc

2- 8. ASF Slution Explorer
Solution Explorer 4

4 = drivers
(o] adc
b [@d cpu
[ [ad ioport
[@d nvm
[@d pmic
4 k&) ric
._';] rtc.c
|n] rte.h
(o] sleep
4 k—l’} usart
|c] usart.c
|h] usart.h

 [ad utils

AIMEL



2.6.

main.c main()
ATMEL MCU
ASF

xpalined.h

1. File New Project
2. C/ C++ Atmel boards

2-9. ATMEL

src¥asf¥
ATMEL XMEGA- A1l Xplained

AIMEL

ASF (

ATMEL

)
src¥asf¥xmega¥boar ds¥xmega al xpalined¥xmega al

New Project

Installed Templates

4 CfC+s
Atmel Boards
User Boards
Assembler
Atmel Studio Solution

Name:

T,

User application template - STKG00 - ATxmega32A4l

User application template - STKG00 - ATxmega384C3

User application template - STKE00 - ATxmegabd A3

User application template - UC3-A3 Xplained

User application template - UC3C-EK

User application template - UC3-10 Xplained

User application template - UC3L-EK

User application template - XMEGA-AL Xplained

User application template - XMEGA-A3BU Xplained

User application template - XMEGA-B1 Xplained

User application template - Xplain

USER_APPLICATIONL

T

Location:

DMy DocumentsiAtmel Studio

Solution:

Create new solution

Solution name:

USER_APPLICATIONL

Pz
| Search Installed Ternplates o
_— © Type: C/C++
This user application template contains
the bare minimum of files needed to start
C/Ce+ a project which works with the ASF
application builder wizard, [User
application template - XMEGA-AL
GG Xplained - ATxmegal 28A1]
C/C++
CiC++
C/C++
C/C++
C/C++
C/Ce+ =
C/C++
L3
C/C++ =
|| Create directory for solution

3. OK

2-10. ATMEL XMEGA- Al Xplained

#include <asf.h>
=int main (void)

board_init();

Empty user application template

* Include header files fer all
*= Atmel Software Framework (ASF

// Insert application code here, after the board has been initialized.

~[ ]2 pamy Documents\Atmel studio\user_appLIcATIONI\USER £ +[Go
£

v

ivers that have been imported from

n

=4 Dependencies =
=i Output Files

4 [

a

G asf
@ common
4 5 xmega
4 [ boards
. (&3 xmega_al xplained
a & drivers
3 foport
(53 utils
(7 corfig
asth

T

9 mainc g

£ Solution Explorer
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3. ASF 1AR Embedded Wbrkbench

3.1

1. http:// www.iar.com AR Embedded Workbench®

2. IAR

3. http:// www.atmel.conv asf ~ ASF (.zip )

4, ASF (Windows®
)

3.2.

8 AVR xmega¥utils¥header files¥

readme.txt

AVR UC3 IAR (avr32¥utils¥header files¥
avr32- headers.zip "IAR " IAR EWAVR32 (¥Embedded Workbench x.y¥avr32¥inc¥)

3.3. ASF

avr32¥ AVR UC3 ( )
mega¥ ATMEL megaAVR ( )
Xmega¥ ATMEL AVR XMEGA ( )
commony¥ ATMEL AVR ( )
samy¥ ATMEL SAM ( )
thirdparty¥ AVR ( )
thirdparty¥ ( 1 )
avr32¥ xmega¥ sam¥ Ccommon¥
drivers¥ ATMEL MCU ( CPU USART ADC )
boards¥

utils¥ ASF
IAR GCC C/C++

services¥ ( FAT TCP/IP OS JPEG )
Common¥ services¥

component s¥ (SDRAM D )

applications¥

34. ASF

ATMEL AVR UC3 (GPIO) IAR
ATMEL EVK1100 avr32¥drivers¥gpio¥peripheral_bus example¥at 32uc3a0512 evk1100¥iar¥
ATMEL EVK1105 avr32¥drivers¥gpio¥peripheral_bus example¥at32uc3a0512 evk1105¥iar¥
ATMEL EVK1101 avr32¥drivers¥gpio¥peripheral_bus example¥at 32uc3a0256 evk1101¥iar¥
ATMEL EVK1104 avr32¥drivers¥gpio¥peripheral_bus example¥at 32uc3a3256 evk1104¥iar¥

ATMEL STK®600- RCUC3LO0 avr32¥drivers¥gpio¥peripheral_bus example¥at 32uc3l064 stk600- rcuc3|0¥

iar¥

ATMEL AT32UC3C-EK avr32¥drivers¥gpio¥peripheral_bus example¥at32uc3c0512c uc3c ek¥iar¥
ATMEL AT32UC3L- EK avr32¥drivers¥gpio¥peripheral_bus exampleXat 32uc3l064 uc3l ek¥iar¥
iar¥ IAR

IAR EWAVR32 (Workspace) (avr32_drivers gpio peripheral_bus example uc3l_ek.eww :
)
IAR EWAVR32 (avr32_drivers gpio peripheral_bus example uc3l_ek.ewp)

IAR WWAVR32 (avr32 drivers gpio peripheral_bus example uc3l ek.ewd)

AIMEL


http://www.iar.com/
http://www.atmel.com/asf
http://www.atmel.com/dyn/products/tools_card.asp?tool_id=4821
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http://www.atmel.com/dyn/products/tools_card.asp?tool_id=4175
http://www.atmel.com/dyn/products/tools_card.asp?tool_id=4428
http://www.atmel.com/dyn/products/tools_card.asp?tool_id=4114

AIMEL

3-1. ASF IAR

e asf-3.0.0 = Name Date modified Type Size
4 avraz o i
o | asth 60520111535 HFile 3KB
Spplications || avr32_drivers_adc_example_evk1100.ewd 26/05/2011 15:35 EWD File 16 KB
baress || avr32_drivers_adc_example_evik1100.ewp 26 2011 15:35 EWP File 41 KB
;°mp°"e"t5 ] avi32_drivers adc_example evki100.eww  265/05/201115:35  IARIDE Workspace 18
4 drivers
abdac
acifa
acifb
El adc
doxygen
4 example
4 | at32uc3a0512_evk1100 =
doxygen
i gce
at32uc3a3256_evkl104
at32uc3a3256_uc3-a3_xplained
» 1l aB2uc3b0256 evid101
35. ASF
35.1.
ASF Doxygen http:/ / asf.atmel.com
352. ( )
doxygen ATMEL ASF .html (
doxygen )doxyfile.doxygen doxygen (http:/ / . dox
ygen.org/ download.html ) doxyfile.doxygen doxygen
ATMEL AVR UC3 GPIO ATMEL AT32UC3C-EK doxyfil
e.doxygen avr32¥drivers¥gpio¥peripheral_bus example¥at 32uc3c0512c uc3c ek¥doxygen¥
doxygen doxygen doxyfile.doxygen

doxygen doxyfile.doxygen

avr32/ drivers/ gpio/ peripheral_bus example/ at 32uc3c0512c uc3c ek/ doxygen/ html/ index.html

4. ASF GNU makefile

4.1.
1. http:// www.atmel.comy asf ~ ATMEL ASF (zip )
2. ASF
3. ATMEL AVR Sudio® 5(http:/ / vwwv.atmel.conv avrstudio5)
4,
Microsoft® Windows 8
WinAVR (http:/ / winavr.sourceforge.net/) 8 32 ATMEL AVR GNU (http:/ / vwwv.atm
el.cony dyn/ products/ tools card.asp?tool_id=4118) Linux®
make, sed, grep, sort, tac, bc, etc
sh - ( )
42.
8 AVR xmega¥utils¥header files¥
readme.txt
ATMEL AVR UC3 IAR avr32¥utils¥header files
¥ readme.txt

8 AN RAUD) 2O s
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4.3. ASF
avr32¥ AVR UC3 ( )
mega¥ ATMEL megaAVR ( )
Xmega¥ ATMEL AVR XMEGA ( )
common¥ ATMEL AVR ( )
thirdparty¥ AVR 3 () ( )
thirdparty¥ 3 () ( 3 () 1 )
avr32¥ xmega¥ common¥
driver¥ AVR ( CPU USART ADC )
boards¥
utils¥ ASF
IAR GCC C/C+
services¥ ( FAT TCP/IP OS JPEG )
COMMonN¥ services¥
component s¥ (SDRAM D )
applications¥
44. ASF
ATMEL AVR UC3 (GPIO) GCC
ATMEL EVK1100 avr32¥drivers¥gpio¥peripheral_bus example¥at 32uc3a0512 evk1100¥gcc¥
ATMEL EVK1105 avr32¥drivers¥gpio¥peripheral_bus example¥at 32uc3a0512 evk1105¥gcc¥
ATMEL EVK1101 avr32¥drivers¥gpio¥peripheral_bus example¥at 32uc3a0256 evk1101¥gcc¥
ATMEL EVK1104 avr32¥drivers¥gpio¥peripheral_bus example¥at 32uc3a3256 evk1104¥gcc¥
ATMEL STK600- RCUC3LO avr32¥drivers¥gpio¥peripheral_bus example¥at 32uc3l064 stk600- rcuc3l0¥gecy¥
ATMEL AT32UC3C-EK avr32¥drivers¥gpio¥peripheral_bus example¥at 32uc3c0512¢ uc3c ek¥gcc¥
ATMEL AT32UC3L-EK avr32¥drivers¥gpio¥peripheral_bus example¥at 32uc3l064 uc3l_ek¥gcc¥
gcc¥ GCC
mekefile

config.mk
4-1. ASF GCC makefile

. asf-3.0.0

| ast.h 26/05/2011 15:35 H File
- avraz

|| config.mk 26/05/2011 15:35 MK File
|| Makefile 26/05/2011 15:35 File

. applications
boards
components

4 | drivers
abdac
acifa
acifb

el adc
doxygen

4 | example
el at32uc3al5l2_evid100

. doxygen

. gec

| m

iar
at32uc3a3256_evkl1104
at32uc3a3256_uc3-a3_xplained
» L at32uc3b0256_evk1101

AIMEL 0



45.

_bus example¥at 32uc3a0512 evk1100/ gcc

ATMEL EVT1100

$ nake

MO R

ac

MO R

ac

MO R

ac

MO R

AS
AS
AS
LN
S ZE

avr32/drivers/intc/

AIMEL

(¥gcc ) make
ATMEL AT32UC3A0512 GPIO
make

avr32/drivers/intc/intc.o

avr 32/ dri ver s/ gpi o/

avr 32/ dri ver s/ gpi o/ gpi 0. 0

avr 32/ dri ver s/ gpi o/ peri pheral _bus_exanpl e/
avr 32/ dri ver s/ gpi o/ peri pheral bus_exanpl e/ gpi o_peri phe
avr32/ util s/ startup/

avr32/util s/startup/startup uc3. o
avr32/ util s/startup/tranpol i ne_uc3. o
avr 32/ dri vers/intc/ excepti on. o

avr 32 dri vers _gpi o peri pheral bus exanpl e evk1100. el f
avr 32 _dri vers _gpi o peri pheral bus exanpl e evk1100. el f

avr 32 _dri vers _gpi o peri pheral bus exanpl e evk1100. el f

section si ze addr
. reset 0x2004  0x80000000
.text 0x134  0x80002004
. excepti on 0x200  0x80002200
. rodat a Oxa0  0x80002400
.dalign Ox4 Ox4
. bss Oxf O 0x8
. heap Oxef 08 Oxf 8
. conment 0x30 0x0
. debug_ar anges 0x158 0x0
. debug_pubnanes Ox3ad 0x0
. debug_i nfo Ox1lca 0x0
. debug_abbr ev 0x554 0x0
.debug_| i ne Ox1b6f 0x0
. debug_frane 0x294 0x0
. debug_str 0x8f 0 0x0
. debug_| oc 0x408 0x0
. debug_naci nf o 0x2b7053 0x0
. stack 0x1000 Oxf 000
. debug_r anges 0x170 0x0
Tot al Ox2cdceb
t ext dat a bss dec hex fil enane
0x23d8 Ox0 Oxfffc 74708

NV

ELF

HEX
2

mekefile
(-elf)
(.Iss)
(-sym)
(-hex)
(-bin)

avr32¥drivers¥gpio¥peripheral

123d4 avr32 drivers gpi o peripheral bus exanpl e evk1100. el f
BIDUMP avr 32 drivers gpi o peri pheral bus exanpl e evk1100. | ss

avr 32 dri vers _gpi o peripheral bus exanpl e evk1100. sym

BIAPY avr32 drivers gpi o peripheral bus exanpl e evk1100. hex

BIAPY avr32 drivers gpi o peripheral bus exanpl e evk1100. bi n



46.

4.6.1. Windows

46.1.1. GUI
ATMEL Sudio

"File Open Open Object File for Debugging"

AVR4029

generated .elf file "Next"

"Device Selection” MCU "Finish"
ATMEL Sudio
46.1.2. AVR
ATMEL Sudio
( C:¥Program Files (x86)¥Atmel¥Atmel Studio 6.0¥avrdbg )atprogram.exe
JTAGICES AT32UC3B0512
atprogram-t jtagice3 -i jtag -d at32uc3b0512 program-f e:¥file.elf

C ¥Program F | es (x86) ¥At nel ¥At nel

S udi 0o 6. O¥avr dbg>at pr ogr am exe

AR S udi o Gommand Li ne | nterface

Qopyright (Q 2011 At nel

at program [

-t --tool < >

-s --serial nunber <
-c --conport < >
-i --interface < >
-d --device < >
-v --verbose

-h --host < >

-p --port < >

-f --force

-cl --clock < >
-nb --nax-baudrate <
-Xr --external reset

-dc --dai sychain <

-tv --target-voltage <
-a0 --aref0 < >

-al --arefl < >

-cg --clock-generator <
--tinmeout < >
--qui et

--hel p

-q
-2

chi per ase

er ase

hel p

info

list

pr ogr am <
r ead
secure
verify
Ver si on
wite

] <

>

>

>

>

Qor por at i on.

>0 ]

[<

> 1 ...]

avrdragon, avrispnk2, avrone, jtagice3,

jtagicenkii, qt600, stk500, stk600 sam ce

/

/ COM -c M -c 1
awr e, debugWRg, iWPP, VP, | SP, JTAG PO TH
at xnegal28al at 32uc3a0256

( )
avrdbg
avrdbg
(hz, khz, nihz, hz) -cl 10niz
awire (kbps)
JTAG
<devi ces-bef ore devi ces-after instr-before instr-after>
STK600 STK500 ( )
STK600 AerfO STK500 aref ( )
STK600 Aerfl ( )
> STK600 STK500 (hz, khz, ninz, hz)
180 O

UC3 ARM

ATMEL

AIMEL

11
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46.1.3. SAM
ATMEL SAM-BA®
http:/ / www.atmel.cony tools/ ATMEL SAM- BAIN- SYSTEMPROGRAMMER. aspx

46.2. Linux
8 MCU AVRDUDE(http:/ / www.nongnu.org/ avrdude/ )
32 AVR GUI AVR32 Studio
ARM SAM-BA (http:/ / www.atmel.conv tools/ ATMEL SAM- BAIN- SYSTEMPROGRAMMER. asp
X)
4.7. AVR32 Studio
32 AVR 32 ATMEL AVR Sudio ATMEL ASF GNU makefile 32  AVR Sudio
ASF AVR32769:AVR Studio V2 AVR32
(http:/ / wwww.atmel.conv dyn/ resources/ prod documents/ doc32115. pdf)
48.
481.
ASF Doxygen http:/ / asf.atmel.com
482.
doxygen ASF .html (
doxygen )doxyfile.doxygen doxygen (http:/ / www. doxygen.org/
download. html ) doxyfile.doxygen doxygen
ATMEL AVR UC3 GPIO ATMEL AT32UC3C-EK doxyfil
e.doxygen avr32¥drivers¥gpio¥peripheral_bus example¥at 32uc3c0512c uc3c ek¥doxygen¥
doxygen doxygen doxyfile.doxygen

doxygen doxyfile.doxygen

avr32/ drivers/ gpio/ peripheral_bus example/ at32uc3c0512¢ uc3c _ek/ doxygen/ html/ index.html

12 AN/ IR0 2O s


http://www.atmel.com/tools/ATMELSAM-BAIN-SYSTEMPROGRAMMER.aspx
http://www.nongnu.org/avrdude/
http://www.atmel.com/tools/ATMELSAM-BAIN-SYSTEMPROGRAMMER.aspx
http://www.atmel.com/dyn/resources/prod_documents/doc32115.pdf
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http://www.doxygen.org/download.html
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1

2. ASF
21
22.
2.3.
24.
2.5.
2.6.

3. ASF
3.1
3.2.
3.3.
34.
35.

4. ASF
41.
42.
43.
44.
45.
4.6.

47.
48.

ATMEL Studio 6

ASF
ASF
ASF

IAR Embedded Workbench

ASF
ASF
ASF
35.1.
352, ( )

GNU makefile

ASF
ASF

46.1. Wndows
46.2. Linux
AVR32 Studio

48.1.
48.2.

AIMEL

AVR4029
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