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Atmel AT01778: Getting Started with SAM4L

Atmel SAM4L

Features

® (Getting started with SAM4L device and tools
e SAMA4L-EK and SAMA4L Xplained Pro getting started
e Atmel Studio 6.1 getting started

Description

This application note aims at helping the reader to get start with the Atmel® ARM®
Cortex®—M4 based SAM4L microcontroller.
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1.  Get SAMA4L Datasheet
Web page: www.atmel.com/products/microcontrollers/arm/sam4l.aspx?tab=documents
Document: SAMAL Series Datasheet (complete, summary) (.pdf)

e Select the required device (i.e., ATSAMA4LXx) or and get the latest datasheet (.pdf file). There are two versions:
e complete version (includes all peripherals description and electrichal characteristic)
e summary version

2. Get SAMA4L Evaluation Kits

21  Get SAM4L-EK

Web page: http://www.atmel.com/tools/SAM4L-EK.aspx
Get the kit: http://store.atmel.com/
Document/file:
e SAMA4L-EK gerber files: schematics (.pdf), gerber, BOM, errata
e SAM4L-EK User Guide application note (.pdf)
e SAMA4L schematic checklist application note (.pdf)
Key Features:
e SAMA4LCAC Cortex-M4 device

e Board monitor with OLED color display, power measurement stage for ATSAM4LCA4C power, joystick and five
LEDS

e Segger J-Link OB Module (embedded debugger)
e QTouch slider and button

e Segment LCD (4x40)

e USB host and device

e Wireless 10-pin interface

e SPI serial Flash (AT25DF641A)

e Sensor Xplained support

® . . . 2
AtmeL Atmel AT01778: Getting Started with SAM4L

42024B-SAM4L-05/2013


http://www.atmel.com/products/microcontrollers/arm/sam4l.aspx?tab=documents
http://www.atmel.com/tools/SAM4L-EK.aspx
http://store.atmel.com/

Light sensor

Reset push button
Audio jack connector
User input push button
RS485 connector

SAM4L-EK comes with a preloaded firmware which demonstrates the low power and QTouch capability of the product.
The demo is available in Atmel Software Framework (ASF).

SAM4L-EK User Guide application note covers how to power the kit, the firmware demonstration workflow and the
board/schematics guide.

Atmel
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2.2  Get SAMA4L Xplained Pro Kits

Web page: http://www.atmel.com/tools/ATSAM4L-XPRO.aspx
Get the kit: http://store.atmel.com/
Document/file:

e SAMA4L Xplained Pro User Guide application note (.pdf)
Key Features:
e SAM4LC4C microcontroller
e One mechanical reset button
e One mechanical user pushbutton (wake-up, bootloader entry or general purpose)
e One QTouch button
e One yellow user LED
e USB interface, host and device function (shared physical interface)
e 32.768kHz crystal
e 12MHz crystal
e 4 Xplained Pro extension headers
e One custom extension header for segment LCD displays
e | DO/Buck regulator mode selection
e | CD cluster power configuration option
e Embedded Debugger
e Auto-ID for board identification in Atmel Studio 6.1
e One yellow status LED
e One green board power LED

e Symbolic debug of complex data types including scope information
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e Programming
e Data Gateway Interface: USART, TWI, 4 GPIOs
e Virtual COM port (CDC)
e USB powered
e Supported with application examples in Atmel Software Framework
SAMAL Xplained Pro User Guide application note covers how to power the kit, the detailed information of the on-board
components, extension interface and the hardware guide.

Please note that there is SAM4L8 Xplained Pro, which mounts SAM4LC8C chip. For the difference between two
devices, please refer to the SAMAL series datasheet for more detailes.
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3.1

3.2

3.3

3.4

Get the Tools

Atmel Studio 6.1 is the prefered IDE to get started with the SAM4L device and GCC compiler. IAR™ compiler is
supported as well.

Get Atmel Studio 6.1
Web page: http://www.atmel.com/microsite/atmel_studio6/default.aspx
Document/file:

e Atmel Studio 6.1 installer (.exe), the latest version
Atmel Studio 6.1 is the IDE for developping and debugging the SAM4L microcontroller with GCC compiler.

Get IAR Embedded Workbench for ARM

Web page: http://www.iar.com/en/Products/IAR-Embedded-Workbench/ARM/

Document/file: IAR Embedded Workbench for ARM installer, the latest version

Web page: http://www.atmel.com/tools/SAM4L-EK.aspx or http://www.atmel.com/tools/ATSAMAL-XPRO.aspx
Document/file:  IAR add-on installer for SAM4L

Get SAM4L-EK Embedded Debugger Software (SAM4L-EK only)
Web page: http://www.segger.com/jlink-software.html
Document/file:  J-Link software

This software is required to use the SAM4L-EK embedded debugger Segger J-Link OB with IAR IDE.

Get Atmel Software Framework (ASF)
Web page: http://www.atmel.com/tools/AVRSOFTWAREFRAMEW ORK.aspx
Document/file:

e Atmel Software Framework, the latest version
ASF online documentation for available APl and examples can be found at http://asf.atmel.com.
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4.1

Atmel Studio 6.1 Users Getting Started

Using SAM4L-EK
Requirements:

e Atmel Studio 6.1(the latest version) installed
e ASF (the latest version) installed

e SAM4L-EK board connected to Atmel Studio 6.1 through the embedded debugger USB connector (open the J-

Link DIS jumper). The kit will be powered by the USB
Get Started with Atmel Studio 6.1, ASF and SAM4L-EK:

e Launch Atmel Studio 6.1

e Connect the SAM4L-EK USB Embedded Debugger connector to the PC

e To start ASF examples, File -> New -> Example Project
e Select the “kit” view and select SAM4L-EK

e Pick one of the examples (e.g., SAM4L Low Power and QTouch Demo), press OK and accept the license

agreement. Then the project will be created and opened.

NEwiEXamp e P ro) eCE TomnS oS E sl

D5

Q: Category: Al [+]
o FreeRTOS Basic Exampls on SAM4L - SAM4L-EK
~ FREQM ({Frequency Meter) Example - SAM4L-EE

Device Family: | Al

- GPIC Interrupt Example - SAM4L-EK

~ HMATRI<E Example - SAM4L-EK

 Lebca Controller Example - SAM4L-EK

- Peripheral DMA Controller Example - SAMAL-EK
.| PICOUART Example 1 - SAM4L-EK

| SPIExample - SAMAL-EK
. TC Capbure ‘\WaveForm Example - SAM4L-EK

L TWT S1LAYFE eevamnle - SAMAL -FK

SAM4L_OTOUCH_DEMOL

Project Mame:

Atmel

Search for Example Frojects >

| (Gething-Started Application on SAM4L - SAM4L-EK

. Set of unik tests For ABDACE - Audio Bitstream DAC Module - SAM4L-EK
- Setof unit tests for AESA - Advanced Encryption Standard Module - SAMAL-EK |
- Set of unik tests For Backup Power Manager driver - SAMAL-EK

. Setof unik tests for HMATRIXE - H3E Bus Matrix -
| 5t of unit tests For 1ISC - Inter-IC Sound Controller - SAMAL-EK
= Set of unit kests For PICOUART - Picopower UART - SAM4L-EK
| Similar API far Setial Inkerfaces Example - SAM4L-EK

b5 Similar API for 5P Master Mode Example - SAMA4L-EE

SAMAL Low Power
and QTouch Demo -
SAMALFK

] \E!@

[ ]

SAMAL is running with either
LCD and QTowh lbrary
enabled or in low power skeep
modes. [SAMAL Low Fower
and QTouch Derno - SaMI4L-
EE - ATSAMALCAC]

Q. online Help

SAM4L-EK

SAMALEK [ =

<]
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e Right-click on the project, select Properties

_ 4 Build
Rebuild

Clean

Project Dependencies...

Project Build Order...

Add 3
Add Library...

Set as StartUp Project

ASF Wizard

View ASF Example Project Help

Cut Ctrl+X

X o= @

Remove Del

Renamne F2
Unload Project

IE% Properties I

e In Tool view, set selected debugger/programmer to J-Link and set the interface to “SWD”

Build

Build Events

Toolchain Selected debugger/programmer
: IJ-Link- 000430007703 ;I Interface: ISWD —i I
Device
Tool SWD Chock
1 4.00MHz
Advanced -
The dock frequency should not excesd target CPU speed * 10.

e Build the project: Build->Build solution (shortcut: F7)
e To load the code in the SAM4L and debug, click on Debug->Start debugging and break (ALT+F5)

e The application is programmed and the debugger breaks in main.
To run the code, click on Debug->Continue (F5)

4.2  Using SAM4L Xplained Pro Kits
Requirements:
e Atmel Studio 6.1 (the latest version) installed
e ASF (the latest version) installed

e Close the jumpers on the board and select LDO power mode, please refer to SAM4L Xplained Pro User Guide
for the detailed jumper description

e SAMA4L Xplained Pro connected to Atmel Studio 6.1 through the embedded debugger USB connector (DEBUG
USB port on the board). The kit will be powered by the USB

Get Started with Atmel Studio 6.1, ASF and SAMA4L Xplained Pro:
e Launch Atmel Studio 6.1

e Connect the SAM4L Xplained Pro USB Embedded Debugger connector to the PC. Then the following page
shows.
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SAM4L Xplained Pro

| SAM4L Bplained Pro

custom design.

I“ﬂ New Example Prﬁjact..l

Atmel Studio Help:
@) Kit userguide

External Links:
= Technical decumentaticn
T, ATSAMALCAC device datashest

"
%5 Atmel Web Store
[¥]shew page on connect =

S aned o155 <

The atmel SAM4L Xplained Pro evaluation kit is a hardware platform to
avaluate the Atmel ATSAMALCACA microcontrolier, Supportad by the Atmel
Studio integrated developmeant platform, the kit provides easy access to the
features of the Atmel SAM4L and explains how ta integrate the device in a

e To start ASF examples, Click “New Example Project...”
e Select the “kit” view and select SAM4L Xplained Pro

e Pick one of the examples (e.g., Low Power Demo for SAM boards), press OK and accept the license

agreement. Then the project will be created and opened.

ISIpES

Fommme s CF o |
N EwiEampl EP oy ectrom S0k

Device Family: Al @ Category: Al D Search for Erampie Frofects
[+ (2] SAMBU-EK (78 prafacts)

[ L] SAMEX-EK (110 profects}

(] Eﬂ SAMEE-EE (702 profects}

= ,E SAMAL Kplained Pro (74 projects)

.| MAC Beacon Application Device Host-SAM4L ¥plained Pro
- MAC Beacon Host Application Host-SAM4L %plained Pro
.| MAC Na Beacan Application Host-SAM4L splained Pra
o MAC Mo Beacon Application Host-SaM4L splained Pra
| MAC Serial Interface Eeacon FFD Host-SaM4L Hplained Fro
| MAC Serial Interface Beacon RFD Host-5AMAL kplained Pra
- MAC Serial InterFace NoBeacon FFD Host-SAM4L Xplained Pro
.| MAC Serial Interface NaBeacon RFD Host-SAM4L Xplained Pro
.| RF4CE Metworl. Serial Interface Host-SAM4L Xplained Pra
| RF4CE-ZRC controller serial interface HOST-5AM4L kplained Pro
.| RF4CE-ZRC Target serial interface HOST-SAMAL ¥plained Pro
b Serial Bridge Application-SAM4L Xplained Pro
.| 3ingle button controller application HOST-SAMAL Xplained Pro
[# L] SAMAL-EK (95 projects)
] 5aMdS wplained (74 projects).

Project Mame: EIILOWJ?.'O.WE.RIH

Atmel Atmel AT01778

1B !Ei

Low Power Demo for
SAM  heands -
SAMAL  Xplained
Pro

3]

This dermo shows all the dift
ferent Iow power modes with
several types of wake-up
sowmces. [Low Power Dero
for SAM boards - SAMAL
plained Pro - =
ATEAMALCAC]

& Online Help

<]
<]
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e Right-click on the project, select Properties

1 ¥ Build
Rebuild

Clean

Project Dependencies...

Project Build Order...

Add 3
Add Library...

Set as StartUp Project

ASF Wizard

View ASF Example Project Help

Cut Cirl+X

o< @

Remove Del

Rename F2
Unlead Project

I Properties I

e In Tool view, set selected debugger/programmer to XPRO-EDBG.

[ReERSlo LI s e 5141 #plained Pro - 3155

Eild
arm
Build Events
Toolchain Selected debugger/programmer
- IXF‘RD—EDBG - ATML1783020200003155 Interface: | ETUOMN (4

Device - I
Tool EWID Clock

' 1 4.00MHz |
Advanced | -

The dock frequency should not excesd target CPU spead * 10,

e Build the project: Build->Build solution (shortcut: F7)
e To load the code in the SAM4L and debug, click on Debug->Start debugging and break (ALT+F5)

e The application is programmed and the debugger breaks in main.
To run the code, click on Debug->Continue (F5)
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5. What next

e Atmel Studio videos: www.atmel.com/atmelstudio
e Atmel Studio Help: Help->View Help (Ctrl+F1)
e ASF Getting Started: www.atmel.com/asf

e ASF on-line documentation: http://asf.atmel.com

e ASF Reference manual: www.atmel.com/asf
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Appendix A. Revision history

Date Commens

42024A 09/2012 Initial document release

42024B 05/2013 Updated the content of SAM4L-EK and added SAM4L Xplained Pro information
Renamed from AVR4036 to AT01178
Cortex™ updated to Cortex”
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