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Atmel Product Introduction

> MCU
ARM Based : Cortex-MO,M3,M4,M7
(ex. SAMD2x,SAMLx,SAM4x)
AVR Based : AVR 8/16/32 bit MCU Series
(ex. AVR, Atmegar, TinyAVR)
> MPU
ARM Based : Cortex-A5 Series (ex. SAMDAS5DX)

» RF and Connectivity
Zigbee (ex. SAMR21/AT86RF233)
BLE (ex.BTLC100/SAMB11)
Wifi (ex. WINC1500/WILC1000/SAMW25)
Sigfox (ex. ATA8520D)

» Touch Key (PTC)
QT6
Max Touch

> ETC
EEPROM/CRYPTO (ex. AT24C16D /ECC508)

Arduino / Sensors
3 © 2015 Atmel Corporation




Atmel Hardware tools
Low cost hardware platforms for evaluation and rapid prototyping

Xplained eval board platform

e Extendable using Atmel extension boards or Arduino shields
e All boards supported in Atmel Studio with example projects
e All design files available. Easy to reuse in customer projects
e On-board debugger on all boards

e Debuggers & Programmers
e Atmel-ICE Stand-alone debugging &
programming tool for all ARM/AVR cores
o Atmel EDBG on-board debug solution for integration
e power debugger for high accuracy power measurement suppo

© 2015 Atmel Corporation



Atmel SW Development tools
Strongest MCU tools portfolio on the market

e Atmel Studio
e Based on Visual Studio frontend, supports 8/32-bit AVR
and ARM development & advanced debugging

: 684,000+
e Studio 7 adds migration path for makers to production downloads since
- 2012

ready tools 684,000+ downloads since 2012

e Atmel Data Visualizer
e Oscilloscope view allows you to Monitor application
behavior, display data & interact with running applications

e Renders power data while debugging.
Real time power graphs that visually illustrate power modes

e Q-Touch Studio & Wireless composer
e Studio plug-ins for step-by-step guidance for setting up L :
and testing touch & RF systems. el | R e s

e Available for free at atmel.com

© 2015 Atmel Corporation
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Development Cycle with Atmel Device
Addressing the complete product development cycle

. Embedded
............ o Software & Device
_Altmel | START i Configuration

Reference / =

Solutions e
Gallery

Best in class R
Low Power MCU’'s © ™. :

. =z Fastest
& Wireless Solutions = Atmel :

Time to

Prototype
& Production

s1ntaniitiiainteniaaiaes

All backed by Atmel’s leading Customer Support !

© 2015 Atmel Corporation
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Improvement on Atmel Studio 7
Focus is on Ease of Use & Performance

(] Latest Visual Studio Isolated Shell
e Improved IDE responsiveness and startup times
e Modern user interface with improved editing and

U source code control features
e Windows 10 support
e Modularized installer to reduce size

uuuuuu

io

e 2MB Web Installer, selected components downloaded D . F—
- @ & Command Prompt
on demand Hec | 8 Pack Manager

e Reduces average download requirement by 50%
¢ All selections done at start of installation, enables unatended installs.

g<' Code Snippets Manager...
Add-in Manager...

i Extensions and Updates...

(] Ease of use Visualization Tools <Rl i
* Support for Power visualization and Data visualization
* Real time graph power - visually illustrating MCU power modes
* Power Debugging

J Arduino project import ]
e Ability to import Arduino sketches as C++ projects, creating a migration path for users that wish
to go pro.

| Coming in Q4 - MPU support in Studio (SAMAS5)
e Support for SAMAS devices(non MMU mode) will be added to Studio, as well as to the Atmel-ICE
probe.
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Improvement on Atmel Studio 7

New tool - Atmel Start (1) - http://start.atmel.com

Atmel | START e

GETTING VIDED ABOUT
STARTED TUTORIAL

Welcome to Atmel Start BETA

This tool will help you select and configure software components, drivers, middleware and example projects to tailer your embedded application in a usable and optimized manner.
The workflow is quite straight forward: Fileer MCUs by requirements before starting a project. Mext you add components to your project, configure each component at will, export or
copy the component, and paste them into your favourite 1DE for further development.

For mare information, see our help section or feel free to use the tool tips in the different parts of the tool

CREATE NEW PROJECT BROWSE EXAMPLES

Select a board or a device directhy ar by filtering the list by hardware or software reguirements. Erowse the gallery of complete examples,

wihere hardware and sofoware is taylored to spesific
Add Requirements example or concept

Filter on beard name... Filter on device name... 5AM D21 Xplained Pro
Custom board A ATSAMD2116E || The Atmel® | SMART™ saM
S&M C21 Xplained Pro ATSAMDZI17A D21 Xplained Pro evaluation
i - kit is 2 hardware platform to ADP Hello Example
5AM D10 Xplained Mini ATSAMDZ1[17A evaluate the Aomel < Thiz demo uses the ADP usage example function -
SAM D11 Xplained Pro ATSAMDZ117A ATSAMDZT)184A o write data to the Data Visualizer through EDEG
i troller. 5 rted by the Atmel Studi DGl
S&M D20 Xplained Pro ATSAMDZ117A riErREaniraliar. SUPPSrtes By ine Axmel Studle
integrated development...
SAM D21 Xplained Pro ATSAMD21)184A
W W
S&M L21 Xplained Pra ATSAMD21[124 More » Browse All Examples »

CREATE NEW PROJECT > OPEN EXAMPLE >

LOAD EXISTING PROJECT

LOAD PROJECT FROM FILE b | RESUME AUTOSAVED PROJECT >

OR

I Isa this antino if umn uant toorastnre a lncalhe savaed neniart Rrosscs and salact “Wrnar laract mrnicet will alaraws ha storad inowner wah brooscar | lsa this andion o



Improvement on Atmel Studio 7
New tool - Atmel Start (2) - http://start.atmel.com

Web based SW, no installation required.
* Connected with My Atmel, always up to date.

Explore software components, examples and complete reference solutions

* Explore Atmel kits and examples / solutions

* Repository of software components

* Atmel SW, 3rd party SW and Open Source
community SW

Visual software & device configuration
* Configure middleware and software drivers
* MCU Pin mux, Peripherals and System clock
* Automatic generation of clean, readable code

IDE agnostic - supports code/project generation for Studio, IAR and Keil

Y e st
e e T
- «

Atmel | START




Improvement on Atmel Studio 7

Help System Improvement (1)

® Manage help content to download
®* Have up-to-date help
* Users are notified of available updates
® Help can be updated independent of Atmel Studio releases
® Reduces download size of installer
®* Data sheets will be made available for search

Manage Content |

Add and Remove Content
Adding content will automatically refresh all local documentation with available updates

Installation source: Local store path:
© Online ) Disk:  http://help.atmel.com/mtps/products/ C:\ProgramData\Microsoft\HelpLibrar, Move...
Filter documentation (Ctrl+Alt+F) yel Pending changes:
Name Action Status Size
4 Atmel Corporation
4 Atmel Studio
4 Atmel Studio
Atmel Studio  Userguide Add 23 MB
JTAGICE 3 Debugger Documentation Add 23 MB
4 Atmel Microcontrollers Datasheets
4 megaAVR
ATmegal6 Add 23 MB
Estimated download size: omMB
Free disk space: 49796 MB
Required disk space: omMB

11 © 2015 Atmel Corporation



Improvement on Atmel Studio 7

Help System Improvement (2)

® In editor and IO view: lookup datasheet & other prog. references

Place cursor,

press F1

12

—

File Edit View WVAssist{ ASF Project Build Debug Tools Window Help
e Rt J'EH@|*%JE|"‘F‘"Q}|E%|D NIJ|Debug
I PEFERE I g G iMa |0 u b |wEF%E T He [FJroial @

tc_timeout_example2.c® > 8NN

||| -] | o 5 Bl i vd -

10 View

B <

{% TCcria

HE IE Zdefine TCCRLA _SFR_IOB{0x2F)

[=l/[=1| Filter: |

Ready

Cgendif

}

{

-‘-‘-h"“--..,_

PIND = mask;

=lint main(wodid)

bool button_state;
bool button_last state = false;

/{ Set LED® connected to port D to output
DORD |= LED_MASK;

// Initialize the timeout internals before using it
te_timeout_init();

TCCRRA =

// Enable global interrupts
sei();

while (true) {

// Sample the button
button_state = !(PINB & BUTTON_MASK);
/{ Test for any change in state since last sample

if (button_last_state != button_state) {
/* start debounce timeout. This will cancel any
* currently running timeout for selected id.
*f
tc_timeout_start_singleshot (DEBOUNCE_TIMEOUT,

MName

|f EXTERNAL _INTERRUPT

B ITaG

110 PORTA

110 PORTE

110 PORTC

118 PORTD
B sp1
@ TIMER_COUNTER_O
= (@] TIMER_COUNTER_1

@) Prescaler source of Tim..

@ TIMER_COUNTER_2
B w1
B usarT

MName Address
@ IRl Oxda
@ OCRIE 08
@ OCR1A  OwdA
@ TCNTL 0
@ TCCRIBE O:dE

@ TIFR 0x58
@ TIMSK | 059

Value
00000
00000
00000
00000
0n00

000
000

Bits
00000000 0O0C0oooO A
00Doooo08 Coooaooo
00Doooo08 Coooaooo
JaTaTs TaTa e als Iala o als aals]
000oooog
SEEEEEEER
O00ooooo
O00ooooo

Select register and press F1

ATmegalb
— is the
context

old

3 457 g Swade

2|qe|ieay By 12

y1dig uo

1B
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Improvement on Atmel Studio 7

Help System Improvement (3)

In editor and 10 view: lookup datasheet & other prog. references

Contents n

Filter Contents yel

4 Help Viewer Home

B Atmel Studio User Guide

4 ATmegal6 Datasheet

b Features

Pin Configurations
Disclaimer
Overview
About Code Examples
AVR CPU Core
AVR ATmegal6 Memories
System Clock and Clock Options
Power Management and Sleep Mi
System Control and Reset
Interrupts
/O Ports
External Interrupts
8-bit Timer/Counter0 with PWM
Timer/Counter0 and Timer/Count
16-bit Timer/Counterl
Overview
Accessing 16-bit Registers
Timer/Counter Clock Sources
Counter Unit
Input Capture Unit
Qutput Compare Units
Compare Match Output Unit
Modes of Operation
Timer/Counter Timing Diagrar
16-bit Timer/Counter Register

Timer/Counterl Control Re

Timer/Counterl Control Re ™
b

LAY Y YT YTYTYTYTY YT Y OY W W

[

4
Contents

Index Favorites Search

© 2015 Atmel Corporation

Timer/Counterl Control R... X

Timer/Counter1
Control Register A —
TCCR1A

Manage Content

Bit 7 & 5 4 3 2 1 0

[comiat | comiap | comier | comiBo | FOCiA | FOCIB | WGH11 | WGHTO | TCCR1A
Read/\Write RW RW RW w W RW RW
Initial Value 4] L] o Ll Ll 4] o L]

« Bit 7:6 - COM1A1:0: Compare Qutput Mode for Channel A

+ Bit 5:4 — COM1B1:0: Compare Output Mode for Channel B

The COM1A1:0 and COM1B1:0 control the Qutput Compare pins (OC1A and OC1B respec-
tively) behavior. If one or both of the COM1A1:0 bits are written to one, the OC1A output
overrides the normal port functionality of the /O pin it is connected to. If one or both of the
COM1B1:0 bit are written to one, the OC1B output overrides the normal port functionality of the
1/0 pin it is connected to. However, note that the Data Direction Register (DDR) bit correspond-
ing to the OC1A or OC1B pin must be set in order to enable the output driver.

When the OC1A or OC1B is connected to the pin, the function of the COM1x1:0 bits is depen-
dent of the WGM13:0 bits setting. Table 44 shows the COM1x1:0 bit functionality when the
WGM13:0 bits are set to a normal or a CTC mode (non-PWM).

Table 44. Compare Output Mode, non-PWM

COM1A1/COM1B1 COM1AD/COM1B0 = Description

0 1] MNormal port operation, OC1A/OC1B
disconnected.

0 1 Toggle OC1A/OC1B on compare match

1 1] Clear OC1A/OC1E on compare match (Set
output to low level)

1 1 Set OC1A/OC1B on compare match (Set
output to high level)

Table 45 shows the COM1x1:0 bit functionality when the WGM13:0 bits are set to the fast PYWM
mode.

Table 45. Compare Output Mode, Fast PWM!™"
COM1A1/COM1B1 COM1AD/COM1BOD
0 0

Description

MNormal port operation, OC1A/CC1B

| »

m




Atmel Data Visualizer

Visualize power consumption during debugging

Available in Atmel gallery

* Processes and renders data collected
while debugging

» Uses EDBG Data Gateway Interface, or
serial port on custom boards

* Renders GPIO, SPI, TWI, USART.. Today.

 Roadmap covers touch, motor feedback, wireless...

* Power data supported starting with SAML21-XPRO

« Can run as stand alone application

* Pluggable view in Studio 7, stand alone for other IDEs

14 © 2015 Atmel Corporation



From Maker to Market %

Ease path for Arduino users to move to Atmel Studio ARDUINO

Search Installed Templates (Cirl+E) P~

* Import Arduino project into Studio | ‘s St

4 Installed

|| GCC CErecutable Project C/C++ Type: C/C++
C/C++ . Creates an Atmel Studio project from
Assembler || GCCCStatic Library Project CiCer Arduine sketch file
AtmelStudio Solution o
® Opened as a C++ ject with oo
P as d pProj Wi B cccce sestimeypeia
include paths to the Arduino library %

source code

Name: GeeCppProjectl
Location: [ C\Users\arild.herstad\Documents\Atmel Studio\7.0 -] [ Browse.. |
Solution name: GeeCppProjectl Create directory for solution

15 © 2015 Atmel Corporation
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Atmel Start
A hub for software examples and solutions

/) LigBee

Security g
at Our Core

Atmel Has You Covered

drivers, middleware and example projects to tailor your embedded
application in a usable and optimized manner.

. / WELCOME TO ATMEL START
I h I rd p a rty This tool will help you select and configure software components,

Solution

e o
Examples
add Requircrients

17  © 2015 Atmel Corporation Select Insert > Header & Footer > Type Title in Footer field  12/9/2015



Dashboard and software config

uration

RETURN TO { VIEW SAVE EXPORT SOFTWARE ® HELP AND
FRONT PAGE CODE CONFIGURATION COMPONENTS 4 SUPPORT
MY SOFTWARE COMPONENTS Q) m
EXAMPLE -
GFX Mono Menu
Example =
MIDDLEWARE
Monochrome Monochrome Monochrome Monochrome Monochrome
Text(0) ﬁ. Font(0) ﬁ Graphics(0) ﬁ Display(0) ﬁ Widget(0) ﬁ
Monochrome
Display Con...(0) ﬁ
DRIVERS
External IRQ(0) 'ﬁ- SPI(0)
SPI(0) Q)
Serial Peripheral Interface (SPI) master communication in synchronous/blocking mode =
GEMNERAL COMPOMNENT SETTINGS SIGNALS
i USER GUIDE Driver: | HALDriver:5PI Master sync ] wisor
Instance: | SERCOMS v | MOSI:
! RENAME COMPOMNENT
CLOCKS scK
m REMOVE COMPOMENT
Slow: | Generic clock generator 0 v |
Care: | Generic clock generator 0 v |
ATMEL:SAML21_DRIVERS:0.0.1::HAL:DRIVER:SPI_MASTER_SYNC CONFIGURATION
BASIC CONFIGURATION ADVANCED CONFIGURATION Enable: ||
Receive buffer enable:
Character Size: | 8 bits
18 © 2015 Atmel Corporation 03/14/2012



Configure the clocks

RETURN TO { VIEW SAVE EXPORT SOFTWARE ® HELP AND
DASHBOARD CODE CONFIGURATION COMPONENTS 1 supPORT
F N
CLOCK CONFIGURATOR o HERE
OSCILLATORS SOURCES | Reset all clocksettings |
External Crystal Oscillator 0.4-32MHz Generic clock generator 0 N CPU ﬁ
(X05C) = > = I| Frequency: 8 MHz
ﬁ Frequency: 8 MHz ﬁ
[:] Frequency: 400 kHz M COMPOMENTS
32kHz External Crystal Oscillator Generic clock generator 1 =2 External IRQ(0} -
s > - EIC & MH Using: EIC .
> > z sing:
Q Frequency: 4 MHz Q ﬁ
[:] Frequency: 32.77 kHz M
32kHz High Accuracy Internal Oscillator Generic clock generator 2 - »| Core & MHz SPI(0) .
(05C32K) = = ore & MHz 2
= - » Slow 8 MHz Using: SERCOMS -
Frequency: 8.19 kHz
D Frequency: 32.77 kHz {:} E 1 {:} {:}
16MHz Internal Oscillator Generic clock generater 3 -
(OSC16M) = 7
Frequency: 32.77 kHz
Frequency: 16 MHz ﬁ ! M I\ ﬂ
1
1
Digital Frequency Locked Loop | Generic clock generator 4 -
(DFLL48M) $= | =
1
= S — - . ]
Input Frequency above: 33 kHz I Frequency: 32.77 kHz
@ Frequency: 48 MHz ﬁ H M {:}
1
1
Fractional Digital Phase Locked Loop i Generic clock generator 5 -
(FDPLLOGM) = i =
o e -
— LE - c I M |
Input Frequency above: 2 MHz ] Frequency: 32.77 kHz
@ Frequency: 8 MHz ﬂ E E ! ﬁ
1
32kHz Ultra Low Power Internal Oscillator i Generic clock generator 6 -
(OSCULP32K) = ! =5
------- |
1
! Frequency: 32.77 kHz
1
@ Frequency: 32.77 kHz a ! E H ﬁ
i
H Generic clock generater 7 =2
I L -
E A Frequency: 32.77 kHz Q

19 © 2015 Atmel Corporation 03/14/2012



Configure the pinmux

RETURN TO { VIEW SAVE EXPORT SOFTWARE ® HELP AND
DASHBOARD CODE CONFIGURATION COMPONENTS 1 SuPPORT
PINMUX CONFIGURATOR @ @
T
Pin label Board labe signal %u %u @ 2ol
#7T Mode EE £ =55
Pad User Header Pin Labe Mode s 3 SEF5
W o o v
[ External IRQ{D)
61 PEOD  BUTT.. EXT3 ADC+  Digital input EXTIN..  Enabled
62 PEO1 BUTT.. EXT3,DG.. ADC. Digital input EXTIN..  Enabled
El PORT
23 PE10  LED1 LEDS,EXT3  Yell.  Digital output p/42
40 PB17 MON..  EXT3 SPI. Digital output P/49 ATSAMLZ1]18B
51 PA2T MON...  EXT3 SPIL. Digital output pr27 Pﬂﬁégﬁ%&?f&m PORT (P/49)
59 PB30  MON.. EXT3 GPlL.  Digital output  P/62 Ram: 40 Kb SPI0) (MIS0)
B sPI0)
£l PE16  MISO EXT3,EX..  SPI.. Digital input MISQ
49 PB22  MOSI EXT3,EX.. SPI.. Digital output MOsI
50 PB23  SCK EXT3,EX..  SPI_.. Digital output SCK
No software components
,.G
=
. Analog o
. Digtal '(D;c
|:| Ground &
. Input Supply
- Reset
PIN CONFIGURATION SETTINGS
Pin 49 (PB22) is used as MOSI with SPI(0). User label: ‘ MOS| |
Initial level: Low
Pin mode: ‘ Digital output |

20 © 2015 Atmel Corporation
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Project preview and exporting

Project preview and exporting

RETURN TO SAVE EXPORT SOFTWARE ® HELP AND
FRONT PAGE CONFIGURATION COMPONENTS SUPPORT
MY SOFTWARE COMPONENTS @ HEEOE
PREYIEW - ATMEL_STAKT.C
LB hal ~// <y> Initial level [
_ﬁ il f# «false™> Low
; P f4 <rrue™> High
?"Ejgdl false) ;
B gpio_set _pin wux (GPIO(GPIO PORTA, &), GPIO MUY D) :
-8 ser
B woid JERCOMO CLOCE init (woid)
{
-3 SWE _ b enable bus clock(PHM BUS APEC, 3ERCOMO):
B _golk enable channel (SERCOMO GCLE ID CORE, CONF_GCLE SERCOMO _CORE SRC) ;
H
B atmel_sta
[N atmel_sta ¥oid SERCOMO_init (void)
i
[ other files SERCOMO_CLOCE init () ;
usart_sync_init (&3ERCOMD usart, SERCOMOD)
SERCOMO PORT init{):
H
ff**
% Example of using 3ERCOMO to write "Hello World™ using the IO ahstraction.
wf
woid SERCOMO example (void)
1
struet io descriptor *io;
usart_sync_get_io descriptor (&3ERCOMO usart, &io):
ig-»write(io, "Hello World!®™, 12):
H
_Ijzld 12/9/2015
a | Mo |




22

Project preview and exporting

Project preview and exporting

RETURN TO SAVE EXPORT SOFTWARE ®  HELP AND
FRONT PAGE CONFIGURATION COMPONENTS 1 suPPORT

MY SOFTWARE COMPONENTS @ Eﬂ@

PREVIEW - ATMEL_START.C

74 <y> Initial level -l

— 8 hal
—ﬁ' hel f# «false™> Low
; f4 <rrue™> High
—E‘ ecll false) ;
& gpio_ser pin wux (GPIO(GPIO PORTL, &), GPIO MUX D)
by
—E‘ ser
B void SERCOMD CLOCE init (void)
1
=T sys pm ensble bus clock(PM EUS APEC, SERCOMO) :
- _golk ensble channel (SERCOMO_GCLE TD CORE, COMF_GCLE SERCOMO CORE_SRC) ;
!
B atmel_sta
-~ [M atmel_sta  void SERCOMO_init (void)
D other files f

SERCOMO_CLOCE _init () :

usart_sync_init (&3ERCOMO_usart, SERCOMO) I m ple me ntatlo n

SERCOMO PORT init():

} examples included, in
o e 10 e ATMEL_START.C

Examwmple of using SERCOMO to write "Hello Worldf
=
woid SERCOMO example (void)

{
struet io descriptor *io;
usart_sync_get_io descriptor (&3ERCOMO usart, &io):

These examples &
comments become your
guickstart guide.

1z):

ig-»write(io, "Hello World!®™,




Project preview and exporting

Project preview and exporting

RETURN TO { VIEW SAVE ‘E EXPORT SOFTWARE ®  HELP AND
FRONT PAGE CODE CONFIGURATION COMPONENTS 1 suPPORT

MY SOFTWARE COMPONENTS @ EEE

EXPORT SOFTWARE COMPONENTS

DOWNLOAD YOUR CONFIGURED COMPOMNENTS

Download a generated pack containing all vour configured
software components,

Use the Makefile-option if vou want the generated pack to also
include a standalone Makefile,

DOWNLOAD PACK 4

Include Makefile: |:|

23 © 2015 Atmel Corporation Select Insert > Header & Footer > Type Title in Footer field  12/9/2015



Project preview and exporting

Project preview and exporting

RETURN TO { VIEW SAVE ‘E EXPORT SOFTWARE ®  HELP AND
FRONT PAGE CODE CONFIGURATION COMPONENTS 1 suPPORT

MY SOFTWARE COMPONENTS @ EEE

EXPORT SOFTWARE COMPONENTS

DOWNLOAD YOUR CONFIGURED COMPOMNENTS

Download a generated pack containing all vour configured
software components,

Use the Makefile-option if vou want the generated pack to also
include a standalone Makefile,

DOWNLOAD PACK 4

Include Makefile: |:|

24  © 2015 Atmel Corporation Select Insert > Header & Footer > Type Title in Footer field  12/9/2015



Re-configure project

LOAD EXISTING PROJECT

Yfour latest project will always be stored in your web browser.
Use this option to pick up where left you left off.

RESUME AUTOSAYED PROJECT b

Use this option if you want to restore a previously saved project.
(*.atzip)

BROWSE

RESUME PROJECT )

Update and export

¢ B

P

BiLild
Feebuild

Clean

Copy Full Path

Collapse

Add

Add Library

Set as SkartUp Project

A5F Wizard
Board “Wizard alk+7

YWiew Example Project Help

ZMSI5 pdate From Skmel, ..

new configuration

25 © 2015 Atmel Corporation

\Re Configure Atmel Start Project

¥ % |E

=

Launch atmel Start

Export Project as Extension

Lk Chrl+3
Remove Dl
Renarne Fz

IUnload Project

Properties

Select Insert > Header & Footer > Type Title in Footer field 12/9/2015
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Re-configure project

LOAD EXISTING PROJECT

Yfour latest project will always be stored in your web browser.
Use this option to pick up where left you left off.

Use this option if you want to restore a previously saved project.

(*.atzip)

#%  Buid
Feebuild
Clean

RESUME AUTOSAYED PROJECT b

Atmel Start Importer

] 2]

BROWSE

RESUME PROJECT )

the generated Atmel Studie Projsct.

Atmel Start Project{.atzip):

Update and export
new configuration

Project Name:

© 2015 Atmel Corporation

Solution Name:

Project Location:

View project import summary

C:\Users'glen nilsen' Downloads'atmelstart (6).atzip

Select Insert > Header & Footer > Type Title in Footer field

Import Atmel Start Project

This import will generate a new Atmel Studio project with the
Software compensents exportad from Atmel Start. The project
cat in turn be supplemented with user generated code, saved,

compiled and uploaded to your embedded application.

Fiease specifv the Atmel Start project you want to import, and the name and loaction gf

CG=D

S paclkare information

Please specify the name and location of the generated Armel Studio Project.

AtmelStartProject20
AtmelStartProject20

C:\Users'glen nilsen' Documents' Atmel Studio' 7.0\ AtmelStartProject20' AtmelStar

BT EETE

12/9/2015

Alk+Z

hrl+
Dl
Fz



27

Re-configure project

LOAD EXISTING PROJECT

#H  Buid
Your latest project will always be staored in your web browser. it
Use this aption to pick up where left you left off Febuild

Atmel Start Importer
Use this option if you want to restore a previously saved project. Below are the list of modified &tmel START Files,

(*.atzip)

) ) -
BEROWSE Choose the files, you wish to overwrite?

Crane D

Fiease specifv the Atmel Start
the generated Atmel Studie Pil§

Atmel Start Project{.atzip)

View project summary (CMEIY

Update and eXport ||| s s
new configuration

Solution Name:

Project Location:

View project import summary

[} Backup Overwritten File(s]

|2

+

© 2015 Atmel Corporation Select Insert > Header & Footer > Type Title in Footer field

12/9/2015



CMSIS Configuration Anotation Notation
Config files: Can test new config (but will be overwritten)

Output hpl_sercom_v200_cenfig.h + > Error List fC i Solution Explorer
@ o-a@| p -
fendit Search Selution Explorer (Ctrl+")
f/{ <or Character 5ize == i Solution "ADPHellcExampled’ (1 project)
ff <ir Bit size for all characters sent owver the SPI bus (CHSIZE) o 4 | ADPHelloExampled
ff <@x@=>8 h%ts B [=d Dependencies
' {?xl=>9lh1ts . B =d| Output Files
ff <id> spi_master_character_size b [ Libraries
E#ifndef CONF_SERCOM 5 SPI_CHSIZE
#  define CONF_SERCOM_5_SPI_CHSIZE @x® b3 adp _
#endif - 4 [ Config
b hpl_gclkl_v210_config.h
ff <or Baud rate <l-12008800:- - : h! hpl_pml_v201_config.h
{// <ir The SPI data transfer rate i [} hpl_sercom_v200_config.h
ff <id> spi_master_baud_rate — h hpl_sysctrl_v201a_config.h
C#ifndef CONF_SERCOM 5 SPI_BAUD ' h peripheral_gelk_config.h
# define CONF_SERCOM 5 SPI BAUD 166666 3
Csendif - - = h| RTE_Cemponents.h
b [ Device Startup
ff </hx b [Cd hal
[ utils
ff <er Advanced Configuration = ¢ adp_main.c
ff <id> spi_master_advanced h! adp_main.h
F#ifndef CONF_SERCOM_S_SPI_ADVANCED o atmel start.c
'#  define CONF_SERCOM_5_SPI_ADVANCED @ nl atrnel start.h
Fendif h| atmel_start_pins.h
c| main.c

1W00% - 4
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Atmel Start and ASFv4
Agenda

* Introduction to Atmel Start

« Atmel START & ASF4 vs. ASF Wizzard & ASF3
« Positioning & Messaging
« Roadmap
* Introduction to ASFv4

« Current work/Future plans

30 © 2015 Atmel Corporation 12/9/2015 AtmeL
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Messaging to existing customers
Why ASF4?

®* The Atmel START Configuration tool replaces the ASF Wizard, the code
generated is ASFv4.

®* ASFv4 is a major upgrade to the Atmel Software framework, re-architected for
low code footprint and low run-time performance overhead

®* ASFv4 is not 100% compatible, though the code style will be familiar for users
of ASFv3 API, supporting the Atmel SAMD/L/C MCU's.

®* ASFv4 will be the main SW platform for new NPI work going forward.
* Major new device platforms will only be supported on ASFv4.
* Derivatives of devices on existing platforms may also be supported on ASFv3.

® Maintenance will continue on ASFv3, in line with longevity commitments for
supported parts, but the platform will not be developed further.

© 2015 Atmel Corporation



32

ASF 3 vs. Atmel Start + ASF4

L#include <asﬁ.h>

struct spi_module spi;

1

© 2015 Atmel Corporation

Fint main (woid)

T—while (1)

ASFv3

struct spi_config config;

uintd_t example_text[] = "Hello World!™;

pi_pget config_defaults(&config);

config.mux_setting
config.pinmux_pad@
config.pinmux_padl

SPI_SIGNAL MUX_SETTING E;
PINMUX_PABAD SERCOME_PADS;
PINMUX_PABSD SERCOME_PADL;
config.pinmux_pad2 = PINMUX_PABGD SERCOME_PADZ;
config.pinmux_pad3 = PINMUX_PABTD_SERCOME_PAD3;
config.run_in_standby = false;
config.mode_specific.master.baudrate = 1
ig.select_slave_ low detect_enabl

1_init(&spi, SERCOM@, &config);
spi_enable(&spi);
spi_write_buffer_job(&spi, example_text, 12);

1
1

J/TODO:: Please write your application code

Atmel Sta

GENERAL COMPONENT SETTINGS

rt + ASFv4

SIGNALS

1 USER GUIDE Driver.

‘ Atmel:SAMD21_Drivers:0.0.1 :HAL DriverSPI_ ‘ o]

Instance; ‘ SERCOMD

| o

l RENAME COMPONENT
CLOCKS

m REMOVE COMPONENT

Slow: [ Generic clock generator 8 — (8 MHz) |

Core: [ Generic dock generatora — (8 MiHz) ]

ATMEL:SAMD21_DRIVERS:0.0.1::HAL:DRIVER:SPI_ASYNC CONFIGURATION

Select Insert > Header & Footer > Type Title in Footer field

#include "atmel start_pins.h”

=lint main(void)

1
uint8_t example_test[] = "Hello World!";
struct io_descriptor *spi_io;
system_init();
spi_m_sync_enable(&SPI_2);
spi_m_sync_get io_descriptor(&SPI_@, &spi_io);
io_write(spi_io, example_test, 12);
while(1) {
¥
L}

12/9/2015

BN IGUENRICORAION] ADYANCED CONFIGURATION Enabled:
Recelve buffer enable: | Data Oreler (DORD): [ s firse |
Geremr S (EHEEE) == |- Bolarity (CPOLY: [scKis lowwhen idle |
Baud rate: (10000 T ———— [ sampte input on wrailing ecze |
Imrmecliace Buer Overflov Notication [ s sraam |
(1BON)
Hardware controlled _Ss pin (MSSEN: ||
Run in stand-by: ]
Debug Stop Mode: [ keep running
#include "atmel start.h"



ASF 3 vs. Atmel Start + ASF4

ASFv3

Runtime configuration: In the project

Configuration structs must be populated
Configuration dependencies resolved and

calculation done run-time which add code

to the project

Generic drivers

Tries to support all features in a module

Feature list changes with target device

#ifdefs used to enable/disable code
depending on features supported by the
device

One TC driver

Common peripheral APIs

33 © 2015 Atmel Corporation

Usually wrappers on top of other drivers
Different function signatures

ASFv4

Pre-compile configuration: Atmel Start

Configuration structs populated compile
time

Configuration dependencies resolved and
calculations done compile time

Use-case driven drivers

Supports a subset of features
Feature list is the same on any device

Driver code much more tailored to
application target

Separate drivers for PWM, Timer, Input
capture

Common peripheral APIs

Select Insert > Header & Footer > Type Title in Footer field

All HAL APIs designed to be device
agnostic

HAL implementation not changed for any
device

(What common APIs should have been)

12/9/2015



Atmel Studio 7
Focus is on Ease of Use & Performance

® Ease of use Visualization Tools

* Support for Power visualization
and Data visualization

* Real time graph power - visually
illustrating MCU power modes

* Power Debugging

* Smaller Download and Faster

* Modular download reduces download,
web based updates and features

* Latest MS Shell 2015 improves
performance and startup times

®* Full Arduino Support "Maker to Market”
* Import Arduino sketches as C++ projects
* Supports Arduino HW boards with EDBG

* (Arduino IDE will also start supporting
Atmel Explained Kits)

34 © 2015 Atmel Corporation



Platform update
Chose theme: Dark, blue or light

] Tools | Window Help
AC_EXAMPLET - AtmelStudio ] AcExampLET - Atmelstudio B Command Prompt
Eile  Edit View VAssistX ASF  Project File Edit View VAssist{ ASF Project Build D L) D e e
. n M = - - - - - - # Device Programming
. = o g I N | n N
<] i | [T sl EAl R A e-o|@-@ o-2Ed| XTI B ddarger.
Wl > g & 3 » | [ Y |Hex % B Data Visualizer
- [1  Code Snippets Manager...
Solution Explorer Solution Explorer [ Edensions and Updates...
Ot m-F@E 5] m| o~ F @ | y . Atmel Gallery Profile...
Search Solution Explorer (Ctrl . < B Search Solution Explorer (Ctrl+;) T &meoo‘s.’> t. > G I
s . S . : : OQIS===>4x) DTIONS - enera
\brief [l Solution 'AC_EXAMPLE * \brief @l Solution 'AC_EXAMPLET' (5 projed Customize...
. 4[4 AC_EXAMPLE1 4[4 AC_EXAMPLE] oI & Options.
Thii-St =d| Dependencies * Thislst <4/ Dependencies P
;E..HE =d] Output Files | Output Files * setting =1 Output Files Search Ontions (C ) Vi e
* - Falli . . z z * _ E ;
* _ Mediu_s P[5 Libraries -3 Libraries ) :;i:_. b [ Libraries 4 Environment , Color theme:
* - High- | src i src . .Hi h- 4 | sic General [7] Apply title case stylitAs
* o hy b L3 ASF b [ ASF . r-chh-» b [ ASF AutoRecover Autnmatl(a\\yadjuﬂﬂar:t
* _ pINZ2 b [ config > [l config £ _ pIm’ b [ config Custom Settings Enable rich (Il&nt-?lzua EPENence
- Bandg ¢ ac_example.c xample.c * - Bandg o) ac_example.c
/ n asf.h *f hl asfh
SIstatic str 4 ACIFA_EXAMPLET PLET istatic str 4 ACIFA_EXAMPLE
-acctn =d| Dependencies | Dependencies -acctr) =d| Dependencies
T . (= .O"LItpL.It Files =] I]utpu.t Files — =4 Output Files
00% - 4 3 Available Tools | Sclution Exp VAR RN Solution Explorer .
Quick launch
Show output fram:  PercepioTrace Show output from: PercepioTrace Show output from:  Percepio”
Y  program| X = 0 X
Menus (2]
Debug — Windows — Pregram Counter Trace !
Tools — Device Programming (Ctrl+Shift+F)
Get update notifications | e
p ) £} Programming Dialog — Prograrmming Dialog
- New part packs availble Misc (2)
Tools -= Device Programming
Y1 | Quick Launch (Ctrl+0) Toslz e Tomrrers P
Motifications - o
Total Motifcations @ 1 Dismiss

New packs available

ATAUTOMOTIVE_DFP, ATMEGA_DFP, ATTINY_DFP, SAM3A_DFP,
SAM3N_DFP, SAM3S_DFP, SAM3U_DFP, SAM3X_DFP, SAMAC_DFP, SAMAE ...
Fri 5

mel Confi

Altmel




Platform update

Preview selected item
- single click file item to
preview in solution explorer

Y1 | Quick Launch (Ctrl+Q) Pl = = b 4

Id Debug Tools Window Help
|9 - -|EAa| b w Debug SlidE P lil
Hoe | &1~ . L ETIER
ac_example.c W X Solution Explorer > 1 X
OQ|o-I@m| F -
Search Sclution Explorer (Ctrl+;) 2~
@l Solution 'AC_EXAMPLEY' (5 projects
4 | AC_EXAMPLET
|=d| Dependencies
[=d| Output Files
I 5 Libraries
4 [55 src
b [ ASF

[ config
B ac_examplec

Asynchronous project load
- When loading many projects
part of a solution

example

wration. All rights res

id binary forms, with ol
'd that the following <

wst retain the abowe o

ab |

Search in:
- Tools->Options
- More easily find

advanced config options

-@lr@|‘p_.

Search Solution Explorer (Ctrl+

36 © 2015 Atmel Confidential -

_i Solution "AC_EXAMPLEY' {loading...)
b | AC_EXAMPLET

P ACIFA_EXAMPLET (loading)

b ADC_EXAMPLER] (loading)

B AES_EXAMPLET (loading)

b CAM_CAMN_EXAMPLET (loading)

Options

| Back&nd

4 Debugger
Backend Agent

- Solution explorer

Selution Explorer
@ o-d@m| F -

- I X

asf

|

-

| AC_EXAMPLED
4 [ src
ESlasE
hl asf.h
| ACIFA_EXAMPLE]
4 [ZF src
3 ASF
h] asf.h
| ADC_EXAMPLEST
4 [ZF src
CE ASF
h] asf.h
| AES_EXAMPLE11
4 | = osrc

CF ASF
h] asf.h

Solution "AC_EXAMPLET" (5 projects
praj

| CAM_CAN_EXAMPLET

4 |5 osrc
Cl ASF
h] asf.h

Altmel
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Pack Manager - New device support mechanism

Get support for the latest devices in Atmel Studio

ASF Project  Debug m Window  Help
®* Pack Manager lists installed devices . . ,J..| % 5 &[4 B CommandPrompt
* Offline support SR e B Do ek areoe
- _ evice Programmin
* Local packs can be added using the F Addtaget..
Pack Manager UI or the CLI e B Oute Ve
. . . . . [l Code Snippets Manager...
® StUdIO deV|Ce Selectlon dlalogs IIStS [l] Extensions and Updates...
only installed devices =
External Tools...
[

Customize...

e
i:add:‘—a — ﬁ Dptions...

ChECk for updates Import and Export Settings...

Ctrl+Shift+P

Ctrl+ K, Ctrl+B

& sl - ninstall | 3% Check for Undates Search Packs, Devices (Cirl+5)
[ Pack Device Name B Family Core
) ATautomotive DFP Up to date e ATGOUSBB2 |sTmega |awrs |-
[ 1076 (2015-09-09) - Initial relcase. H [ATmega128 JaTmega Javrs |
= B-bit AVR Microcontraller, 128KB Flash, 64-pin
) ATmega_DFP Up to date E

Datasheet http://atmel.com/Ima:
Device Page  http://atmel.com/devices/ATMEGA128.aspx

£5/24675.pdf

D 1.0.86 (2015-09-09) - Initial release.

~/ ATtiny DFP Up to date ATmegal2s0 ATmega avRa
[7] 1.068 (2015-09-09) - Initial release. ATmegalzsl ATmega AvRE
~ cusis Up to date ATmegal2gd ATmega AvRE
] 420 (2014-09-24) - ATmegal2dP ATmega AVRE
- ATmegal284RFR2 ATmega AvRa
A) SAM3A_DFP Up to date ATmegal28A ATmega AvRa
[7] 1032 (2015-09-09) - Initial release. ATmegal 28RFAL ATmega AVRS
- ATmegalZ8RFR2 ATmega AVRE
&) SAM3N_DFP Up to date ATmegalb ATmega AvRg
[[] 1041 (2015-09-09) - Initial release. - o I AR

Pack location: C:\Program Files (x86)\Atmel\Studio\7.0\Packs
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From Maker to Market %

Ease path for Arduino users to move to Atmel Studio ARDUINO

° . . . . New Project -5 sl
I m pO rt Ard uino p I"O_] eCt N tO StU d 10 ! Recent Sortby [Defaut | B S Search Installed Templates (Ctrl-E) £ =
Instelled _E GCC C Executable Project C/Ces Type: C/Cev
/e - Creates an Atmel Studio project from
ﬁ:ser?:e;. . || GECCStatic Library Project ChCrr Arduino sketch file
- H - GCC C++ Executable Proje C/C++
® Opened as a C++ project with e .
. . . || GECCes Static Library Project C/Ce+
include paths to the Arduino library &

source code

Name: GecCppProjectl

Locstion: | C\Userstarild. herstad\Documents\Atmel Studio\7 0 | [ Browse. |
Solution name: GeeCppProject] Create directory for solution
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Atmel | Enabling Unlimited Possibilities:

You
EHOME 2 v
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