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Overview

Atmel START helps you getting started with microcontroller development. It allows you to select MCU,
configure software components, drivers, middleware, and example projects to tailor your embedded
application in a usable and optimized manner. Once you are done you can download the generated code
project and open it in Atmel Studio or another third-party development tool.

With Atmel START you can:

*  Get help selecting an MCU based on both software and hardware requirements
* Find and develop examples for your board

»  Configure drivers, middleware, and example projects

*  Get help with setting up a valid PINMUX layout

»  Configure system clock settings
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1. Introduction

1.1 Atmel START, Software Content, and IDEs

This section gives an overview of the various pieces in the AVR® and SAM Tools ecosystem and how they
relate to each other.

Getting Started Topics

A AVR® & SAM Tools: Intro & Overview

MicrocHIP

In this video:

Context in Microchip Tools Ecosystem ‘

+ IDE, Compiler, MCU & SW configurator tools,
Firmware Libraries

START, Software Content and IDEs

» How these pieces fit together.
» START-based development

» START user manual
» Getting Started projects in START

Atmel Studio 7

» Bare-metal- vs. START-based development
¢ Build from scratch (bare-metal):

» Getting Started Atmel Studio 7

+ Getting Started with AVR Tools

Video: AVR and SAM Tools ecosystem overview

111 Atmel START

Atmel START is a web-based software configuration tool for various software frameworks, which helps
you get started with MCU development. Starting from either a new project or an example project, Atmel
START allows you to select and configure software components (from ASF4 and AVR Code), such as
drivers and middleware to tailor your embedded application in a usable and optimized manner. Once an
optimized software configuration is done, you can download the generated code project and open it in the
IDE of your choice, including Studio 7, IAR Embedded Workbench®, Keil® pVision®, or simply generate a
makefile.

Atmel START enables you to:

*  Get help with selecting an MCU, based on both software and hardware requirements
*  Find and develop examples for your board

*  Configure drivers, middleware, and example projects

*  Get help with setting up a valid PINMUX layout

»  Configure system clock settings
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Figure 1-1. Relation Between START, Software Content, and IDEs
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1.1.2 Software Content (Drivers and Middlewares)

Advanced Software Framework (ASF)

ASF, the Advanced Software Framework, provides a rich set of proven drivers and code modules
developed by experts to reduce customer design-time. It simplifies the usage of microcontrollers by
providing an abstraction to the hardware through drivers and high-value middlewares. ASF is a free and
open-source code library designed to be used for evaluation, prototyping, design, and production phases.
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ASF4, supporting the SAM product line, is the fourth major generation of ASF. It represents a complete
re-design and -implementation of the whole framework, to improve the memory footprint, code
performance, and the integration with the Atmel START web user interface. ASF4 must be used in
conjunction with Atmel START, which replaces the ASF Wizard of ASF2 and 3.

microchip.com: ASF Product Page

AVR® Code

AVR Code, supporting the AVR product line, is a simple firmware framework for AVR 8-bit MCUs,
equivalent to Foundation Services, which supports 8- and 16-bit PIC® MCUs. AVR Code is optimized for
code-size and -speed, as well as simplicity and readability of code. AVR Code is configured by Atmel
START.

Integrated Development Environment (IDE)

An IDE (Integrated Development Environment) is used to develop an application (or further develop an
example application) based on the software components, such as drivers and middlewares, configured in
and exported from Atmel START. Atmel START supports a range of IDEs, including Studio 7, IAR
Embedded Workbench®, Keil® pVision®.

Atmel Studio 7 is the integrated development platform (IDP) for developing and debugging all AVR and
SAM microcontroller applications. The Atmel Studio 7 IDP gives you a seamless and easy-to-use
environment to write, build, and debug your applications written in C/C++ or assembly code. It also
connects seamlessly to the debuggers, programmers, and development kits that support AVR and SAM
devices. The development experience between Atmel START and Studio 7 has been optimized. Iterative
development of START-based projects in Studio 7 is supported through re-configure and merge
functionality.

This Getting Started training for Atmel Studio 7 will guide you through all the major features of the IDE. It
is designed as a video series with accompanying hands-on. Each section starts with a video, which
covers that section.

Quick Start and Workflow Overview

ASF4 is a software library consisting of peripheral drivers and example applications. The Atmel START
web page (http://start.atmel.com) is used to select which software modules are needed in the user's
application, and to configure these modules according to the user's needs. When using the Export Project
screen, the corresponding generated C-code project can be downloaded to the user's computer and
imported into an IDE of the user’s choice, such as Atmel Studio 7, IAR™ Embedded Workbench, or Keil
pVision. The IDE is used to modify, compile, program, and debug the project.

Installation

ASF4 is configured using the Atmel START web page (http://start.atmel.com), and the configured
application is, thereafter, downloaded to the user’s computer as a zip file. ASF4 does not need to install
any components locally. The user will normally want to have an IDE or stand-alone toolchain installed on
their computer, so the user can compile, program, and debug the downloaded code.

Workflow
The workflow is quite straightforward, starting with either the Create New Project screen or the Browse
Existing Examples screen.

Starting with the Browse Existing Examples screen:
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The Atmel START examples were designed to be used as a starting point for development. Efficient
filtering mechanisms are therefore available to help developers find the projects closest to their
requirements, giving them high quality, production-ready code that will work out of the box. However,
these example projects are also easy to modify as the software configuration can be extended by
changing the pinout (PINMUX screen) or adding additional drivers or middlewares (project
DASHBOARD). For example, adding support for an extra timer or even adding a BLE interface. See the
Configuration Screens section of the Atmel START user manual to understand project configuration
options using Atmel START. It is also possible to create or re-configure Atmel START projects directly
from Atmel Studio 7 (File > New > Atmel Start project).

Starting with the Create New Project screen:

This screen was designed to help select an MCU for your project, based on both software and hardware
requirements.

1. Filter MCUs by requirements before starting a project.

2. Add components to your project, i.e. peripheral drivers and middlewares.

3. Configure each component.

4. Export the project and add it into one of the supported IDEs for further development.

The role of the IDE and Running the Code

Once the user is happy with the software configuration, the project is exported as a zip-file to the
developer’s IDE of choice. See Using Atmel START Output in External Tools in the Atmel START user
manual for instructions about how to do this, as well as present a list of supported IDEs. ASF4/Atmel
START does not need to install any components on your local computer.

An IDE is used to develop the code required to extend the functionality of the example project into the
final product, as well as compile, program, and debug the downloaded code. A downloaded application is
ready to compile. Refer to your IDE documentation for instructions on compiling the code. The behavior
of the downloaded code is application-dependent:

»  Configuring a "New project" generates a main()-function initializing all drivers, but no other
operations
»  Configuring an "Example project" generates a main()-function performing more complex operations

Related Links
4. Configuration Screens
6. Using Atmel START Output in External Tools
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Requirements and Compatibility

Supported Web Browsers
Atmel START works best with HTML5 compatible browsers.

This includes the newest versions of:

+ Chrome

+  Firefox

* Internet Explorer (version 11 or higher)
* Edge

* Opera

«  Safari

Supported IDEs and Compilers

The output from Atmel START can be used in a set of software tools as:

*  Atmel Studio 6.2 with the Atmel START extension installed

*  Atmel Studio 7.0 or later

* |AR Embedded Workbench

¢ Keil yVision
Also, the Atmel START output can be used with the command line GNU C compiler, utilizing the
generated Makefile.

Atmel Start uses CMSIS packs for generating code. Some useful links:
*  General information on CMSIS packs http://www.keil.com/pack/doc/CMSIS/Pack/html/index.html

*  Device Family Packs (DFP) for Atmel Studio can be downloaded from http://
packs.download.atmel.com, but best managed from Pack Manager in Atmel Studio

»  Keil Device Support, see under Atmel for DFPs http://www.keil.com/dd2

Related Links
6. Using Atmel START Output in External Tools
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Getting Started: Atmel START

Open a browser and go to http://start.atmel.com.

Documentation Resources

The major sources of documentation are Getting Started projects, the Atmel START User Manual, as
well as reference manuals for ASF4 and Foundation Services framework content.

Getting Started projects
How to use the different pieces of the system to get them to work together, for example, how to use Atmel
START efficiently with an IDE, such as Atmel Studio 7, in order to build your embedded application.

Getting Started projects have training materials like video series and/or hands-on training manuals, linked
to the project user guides. The example project itself often represents the goal or end-point of the related
hands-on or video training material. Training materials will give you a workflow overview of how the Atmel
START and your IDE work together.

*  Open Browse Examples, click the Category drop-down menu, and select the Getting Started
category

* Links to training materials are found in the example project user-guides, which can be accessed
without opening the project
*  See the Atmel START User Manual

START User Manual
*  Whatis Atmel START?
*  Quick Start and Workflow Overview
— Using Getting Started projects, finding/reconfiguring relevant example projects

— Create New Project, by selecting an MCU based on both software and hardware project
requirements

*  How to use the various Atmel START configuration screens:
— Dashboard
— PINMUX
— Event System Configurator
—  QTouch® Configurator

*  How to export projects to various IDEs as:

Atmel Studio 7

IAR Embedded Workbench

Keil pVision

Makefile

«  Content overview, software that Atmel START can configure and generate:
— ASF4
— Foundation Services

ASF4 API Reference Manual
ASF4 Software Architecture
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.

Driver implementation and Design conventions
API reference

AVR® Code API Reference Manual

.

.

Foundation Services Software Architecture
Driver implementation and Design conventions
APl reference

3.2 Getting Started

The Atmel START examples are a great starting point for embedded programmers. Example projects will
work out of the box but are also easy to modify by using Atmel START.

Example projects are tailored for each compatible board and device, resulting in high quality and
production-ready code with a small memory footprint. To get more information about each example, read
the available user guides, which are available without even opening the project.

Getting Started projects have training materials like video series and/or hands-on training manuals linked
to the project user-guides. The example project itself often represents the goal or end-point of the related
hands-on or video training material. This system-level training material is designed to show how the
different pieces of the system work together, i.e. how to use Atmel START efficiently with an IDE, such as
Atmel Studio 7, in order to build your embedded application.

.

Open Browse Examples, click the Category drop-down menu, and select the Getting Started
category

Links to the training material are found in the example project user guides, which you can access
without even opening the project

Specifically, as an introduction to ASF4, the Getting Started Sensors project and training material are
particularly relevant. In the link "video tutorials" on the Atmel | START page (http://start.atmel.com/) you
will find a series of videos which demonstrates this project. In this video series, we are building a project
using the analog light and digital I2C temperature sensors on the 1/01 Xplained Pro extension board. The
video series is supported by a hands-on training document. Both training resources cover the following
important concepts of working with ASF4 projects, including the How fo list below.

How to:

Use Atmel START to add and configure the required drivers and middlewares, also configuring pins
and clocks

Export Atmel START Projects to Atmel Studio 7, where many of the latest features are used such
as using I/0O View (<F1>) links to open the data sheet in the context of that register's description

Learn the best practice of how to use Examples folder and application level functions from
Atmel Start.c to efficiently build project functionally

Easily validate each development step using the data visualizer
Reconfigure an Atmel START project from Atmel Studio 7 to build functionality in a cyclic manner

3.21 Getting Started: Opening an Example Project

1.
2.

Open a browser and go to http://start.atmel.com.

Select BROWSE EXAMPLES.
A window showing all available example projects will open.
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3. Select Getting Started from the Category (or type "Sensors" in the search filter) to find the Getting
Started Sensors example project. Click User guide in order to get an overview of the project.

Tip: Example project user guides give a description of what the project does, required
interface settings, as well as a simple list of steps to run the project. Getting Started
Projects also includes links to training materials and/or videos in their user guides.

4. Once the example is useful, click on the example (makes it highlighted blue), then click OPEN
SELECTED EXAMPLE to open it.

BROWSE EXISTING EXAMPLES

Atmel START examples are a great starting point for embedded programmers. Example projects will work "out of the box” but are also easily to modify using Atmel
START.

Example projects are tailored for each compatible board and device, resulting in high quality production ready code with a small memory footprint. To get more
information about each example, please read the available user guides

Search: Category: Eem ng started (3)5 Board: |

Mame Categories Description Board(s) supported User guide
AN17644 Getting . This is Getting STARTED with AVR using Custom board (ATmega328PB)
STARTED with AVR q ATmega328PB.In this application power

optimization and use of sleep mode is shown. ADC
reading and LED dimming with TC1 is also done

Getting STARTed AVR e ; This example demonstrate peripheral-to-peripheral  ATtiny817 Xplained Mini
Events q communication using Event System. An RTC

overflow event will trigger the ADC conversion, both

will be connected via an event channel

Getting STARTed /O e This example demonstrates sensor integration with ~ SAM L21 Xplained Pro ‘ User guide
I Q 101 Xpro

Sensors

ATMEL:APPLICATION_EXAMPLES:0.0.1::APPLICATION:GETTING_STARTED_SENSORS:

GETTING STARTED: SENSORS

This project represents the point we will get to by video 12 in a Getting STARTed series. In this video series, we’'ll be building a project using the analog light
and digital 12C temperature sensors on the Atmel 101 Xplained Pro extension board.

® Learn how to use the data visualizer to test each development step
* Use some of the latest Atmel Studio 7 features through the course of this development

Atmel STARTed Sensor

There are two hands-on trainings, which follow along with the videos.

Hands-on Training 1:

Getting Started with Atmel START on the SAM L21 Xplained Pro B The goal of this hands on is to learn how to use the Atmel Start Web Ul but also to get
familiar with Atmel Start generated code (ASF version 4). It will also present Atmel Data Visualizer tool which is an Atmel Studio 7 program used for data
processing and visualizing -

DOWNLOAD SELECTED EXAMPLE ®
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Tip: The example list can be filtered on search term, category, or board.
Search will filter examples on words in either the project name or description.

Category will filter examples on key technologies, such as BLE.

Board will filter examples on development kit names.

3.2.2 Getting Started: Creating a New Project

The Create New Project screen was designed to help select an MCU for your project, based on both
software and hardware requirements. This example describes how to create a new project.

1. Open a browser and go to http://start.atmel.com.
2. Select CREATE NEW PROJECT.

Atmel | START .

This tool will help you select and configure software

components and tailor your embedded application in
a usable and optimized manner.

CREATE NEW PROJECT BROWSE EXAMPLES

The Create New Project screen will show up as shown in the figure below. In the FILTERS section,
when adding MIDDLEWARE and DRIVERS to the project, the list of MCUs, which meet those
requirements, is narrowed down. The SEARCH FOR SOFTWARE searches all software
components, displaying relevant results for both Middleware and Drivers. Drivers refer to both MCU
peripheral drivers or component drivers, written to support external components.

© 2018 Microchip Technology Inc. User Guide DS50002793A-page 12
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CREATE NEW PROJECT

Select device or board before creating a new project. You can filter devices and boards by what software you need and also with hardware reguirements such as memary sizes.

Y FILTERS RESULTS
B HARDWARE O
| | @Swnwa\\ OS"IDWC-”Iy boards OS"\DWC"IydeVCES
SEARCH FOR SOFTWARE
‘ ifi ‘ Name Architecture Package Pins Flash SRAM
ATSAMEYO]19 CORTEX-M7 LQFP&4 B4 512 KB 256 KB
* MIDDLEWARE A / ATSAME70Q)20 CORTEX-M7 LOFPE4 64 1MB 384 KB
(W\ Fi [} " l:l J ATSAME7Q)21 CORTEX-M7 LOQFP&4 64 2MB 384 KB
o TS ATSAME7ONT9 CORTEX-M7 LQFP100 100 512 KB 256 KB
ATSAME7ON19 CORTEX-M7 TFEGA100 100 512 KB 256 KB
ATSAMEVONZD CORTEX-M7 LQFP100 100 1 MB 384 KB
ATSAMEYONZOD CORTEX-M7 TFEGA100 100 1MB 384 KB
ATSAME7ONZT CORTEX-M7 LQFP100 100 2MB 384 KB
ATSAME7ONZT CORTEX-M7 TFBGA100 100 2MB 384 KB
ATSAMEY0Q19 CORTEX-M7 LOFP144 144 512 KB 256 KB
ATSAMEY0Q19 CORTEX-M7 UFBGAT44 144 512 KB 256 KB
ATSAMEY0Q19 CORTEX-M7 LFEGA144 144 512 KB 256 KB
ATSAMEY0Q20 CORTEX-M7 LOQFP144 144 1MB 384 KB
ATSAMEY0Q20 CORTEX-M7 UFBGAT44 144 1 MB 384 KB
ATSAMEY0Q20 CORTEX-M7 LFEGA144 144 1MB 384 KB
ATSAMEYOQ21 CORTEX-M7 LQFP144 144 2MB 384 KB
B SAM E70 Xplained
ATSAMEY0Q21 CORTEX-M7 UFBGAT44 144 2MB 384 KB
o

MORE INFORMATION

WiFi
WiFi is a local area wireless computer networking technology. Atmel SmartConnect WINC1500 network controller SoC allows
WiFi for any MCUs though an SPI/USART interface.

3. For example, by typing "WiFi" in the SEARCH FOR SOFTWARE bar and clicking on the Wi-Fi
middleware, found by the search, you will see a description of the selected software component
under MORE INFORMATION. Here we can see that this is a library supporting the ATWINC 1500
network controller SoC, through an SPI/USART interface.

4. Incrementing the Wi-Fi middleware count to 1, now filters devices, showing only those MCUs and
boards which are able to work with the ATWINC1500 Wi-Fi SoC. To see which kits support a Wi-Fi
extension, mark “Show only boards” in the RESULTS window. The image below shows the result at
this stage. Click on CREATE NEW PROJECT.
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CREATE NEW PROJECT

Select device or board before creating a new project. You can filter devices and boards by what software you need and also with hardware requirements such as memory sizes

T FILTERS RESULTS

WIiFi (1) %

| ‘ O Show all @ Show only boards O Show only devices

B HARDWARE

SEARCH FOR SOFTWARE

Name Architecture Package Pins Flash SRAM
SAM E70 Xplained
SAM G53 Xplained Pro

Wifi ‘

= MIDDLEWARE @
WiFi 1

{} DRIVERS

SAM G55 Xplained Pro

SAM W71 Xplained Ultra

SAMC21 interface with ATSAMBLDCHV-STK
SAM C21 Xplained Pro
SAM D10 Xplained Mini
SAM D11 Xplained Pro
SAM D20 Xplained Pro
SAMD21E16L interface with ATSAMBLDCHV-STK
SAM W25 Xplained Pro

SAMD2118A interface with ATSAMBLDCHV-STK
SAM D21 Xplained Pro

SAM DAT Xplained Pro

SAM L21 Xplained Pro

SAM L22 Xplained Pro

SAM R21 Xplained Pro

SAM R30 Xplained Pro

The project is created in Atmel START and opens in the DASHBOARD tab, as shown below. Note
that the Wi-Fi middleware library for the ATWINC1500 module has already been added to the
project, along with related driver dependencies. For more information on the Wi-Fi middleware,
click on User Guide. Here you will find a link to the primary programming reference for the
ATWINC1500, the ATWINC 1500 Software Design Guide.
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MY SOFTWARE COMPONENTS @
g B Application 0 Add software component Show system drivers @O =
] 0O middleware Show hardware @©
S O Driver
2 O system driver
(=) O Hardware
Fah

MYPROJECT L}

| SPI_INSTANCE | | DELAY_INSTANCE | | EXTIRQ_INSTANCE |
§ TEea e
o
Q
9
o
| MCLK | | GCLK | | OSC32KCTRL | | DMAC | | OSCCTRL |
WIFI_0 ®

WINC1500 WiFi Network Controller driver

GENERAL COMPONENT SETTINGS DEPENDENCIES

= . . E -
1 User guide Variant: WIFEWINCWINCT 500 SPlinstance: SPI_INSTANCE

, R VUSER GUIDE - ATMEL:WIFI_WINC1500:1.0.0::WINC1500_DRIVER

m R WINC1500

http:/fwww.atmel.com/images/atmel-42420-winc1500-software-design-guide userguide.pdf

Firmware on WINC1500 should be 19.3.0 or above for this example to run. For the latest WINC1500 firmware, please refer to winc1500 firmware update project in ASF
examples along with documentation.

The following settings should be set for the SPI driver on SAMD21 Xplained Pro board:

Note: You can check that choosing the SAM L21 Xplained PRO board automatically selects the
ATSAML21J18B (TQFP64) as device, which is the one mounted on it.

SELECTED DEVICE: ATSAML21)18B

GENERAL

Mame ATSAMLZTN BB
CPU CORTEX-MOPLUS
Flash 264 KB

SRAM A0 KB

Package TQFPGEL

Change package
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5. Now, click on Add software component and search for "ADC". Then, select the ADC driver from
the list and click on Add component(s).

Atmel ‘ START arsami21j188 € Return To Front Pag

{ } VIEW CODE SAVE CONFIGURATION B EXP(

MY SOFTWARE COMPONENTS

-
i

B Application
O middleware 0 Add software component
O Driver l-eAdd a new software component to the current project

(shortcut 'a’)

I [2] DASHBOARD

‘

MY PROJECT  {}

ADD SOFTWARE COMPONENTS

| adc |

Name Description Add
= O Drivers
£} anc Analog-to-digital converter (ADC). ®

Add component(s)

Add selected component(s) to the project

© 2018 Microchip Technology Inc. User Guide DS50002793A-page 16



Atmel START User's Guide
Getting Started: Atmel START

6. The ADC driver or Wi-Fi middleware library is now added to the project dashboard. The Driver
drop-down menu lets you select the driver type. Click on the ADC_Async option.
MY SOFTWARE COMPONENTS ©)

MY PROJECT L}

| SPI_INSTANCE | | DELAY_INSTANCE | | EXTIRQ_INSTANCE

TS

[ DASHBOARD

| OSC32KCTRL | | MCLK | | GCLK | | DMAC | | OSCCTRL |

ADC_0 ®

Analog to digital converter (ADC) in synchronous/blocking mode

GENERAL COMPONENT SETTINGS SIGNALS
Driver: [ HALDriver:ADC_sync AINO: [ paoz e omesersiny
HAL:Driver:ADC_Sync
AN/ PAO3
=
= AIN/Z: [ ]eeos

ADC: HAL:Driver:ADC_DMA
Remove component
s [ e

7. Clicking on User guide will now open an HTML version of the ASF4 API Reference Manual, in
context of the ADC_Async API reference, as shown below.
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Contents Index Search Atmel

ASF4 APl Reference Manual €« »

ADC Asynchronous Driver
Contents
The driver adc async read channel function will attempt to read the required number of conversion
» [[] ASF4 Introduction and Context results from a ringbuffer. It will return immediately {i.e. not block) if the requested number of data
§ is not available. If data was not available, or fewer data than requested was available, this will be
¥ [ Getting Started indicated in the function's return value.

Softw Architech
[ Sofware Architecture The asynchronous driver uses interrupts to communicate that ADC data is available, and the IRQ

» [[] Driver Implementation and Design Convention handler reads data from hardware and into ringbuffers in memory. These ringbuffers decouple the
generation of data in the ADC with the timing of the application request for this data. In a way, the
v [ AG Drivers producer and consumer events are asynchronous to each other, The user can register a callback
<[] ADC Drivers function to piggyback on the IRQ handler routine for communicating with the main application.
» [] ADC Asynchronous Driver Summary of the API's functional features
» [ ADC RTOS Driver The API provides functions to:
» [ ADC Synchronous Driver + Initialize and de-initialize driver and associated hardware

» [0 Analog Glue Functon + Select single shot or free running conversion modes

CAN Drivers . . . .
'B + Configure major ADC properties such as resolution and reference source
» [[] CRC Drivers . .

+ Hookup callback handlers on conversion done, error and monitor events
» [ calendar Drivers

+ Start ADC conversion
» [[] Camera Drivers

+ Read back conversion results
v [ cryptography Drivers

» [ DAC Drivers Summary of configuration options

» [] Delay Driver Below is a list of the main ADC parameters that can be configured in START. Many of these are used
by the adc async init function when initializing the driver and underlying hardware. Most of the

v [ Digital Giue Logic initial values can be overridden and changed runtime by calling appropriate API functions, such as

» [ EthemetMAC Drivers adc async set resolution.

» [ Event System Driver + Selecting which ADC input channels to enable for positive and negative input
[3) External Bus Driver + Which clock source and prescaler the ADC uses

» [[] External IRQ Driver * Various aspects of Event control

» [ Fiash Driver + single shot or free running conversion modes

» [[] Frequency Meter Drivers = Sampling properties such as resolution, window mode and reference source

¥ [CJ Hash Algorithm Drivers * Run in Standby or Debug mode

b [£] Helper Drivers

Driver Implementation Description
» [ 12C Drivers

» [[] 125 Controller Drivers Channel Map

» [ MClDrivers The ADC asynchronous driver use a channel map buffer to map the channel number of each enabled

channel and the index of the descriptor for the channel.
» [[] PAC Driver

3.3 How to Add and Configure Software Components

3.31 Adding a Software Component
1. In an Atmel START project, select DASHBOARD and click on ADD SOFTWARE COMPONENT:

€ Add software component

2. Add a USART driver by typing USART in the "Filter" field, then add it to your project by clicking the
plus sign, or by double-clicking on the line.

Tip: You can also look for it in the Drivers list.

You will have it displayed in the SELECTED COMPONENTS view:
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SELECTED COMPONENTS
Mame Count Add/remove Remove all

¥ USART 1 O® ]

Add component(s)

3. You can now complete the addition of the USART driver by clicking on the Add component(s)
button.
The USART driver is added to the application.

How to Configure a Software Component
Software components can be added and removed from the Dashboard after a project is created.

To configure a software component, go to MY SOFTWARE COMPONENTS in the DASHBOARD tab.
Hovering over a component will give an indication of dependencies to other software components.
Clicking on a component will open the software component's editor. From here you can:

*  Remove or rename the component

*  Open a user guide if available

¢ Select drivers, mode, and instance if available

»  Select signals (if available) and resolve possible conflicts with other components
»  Configure parameters specific for the selected software component

Basic configuration is common functionality or parameters that are available on any implementation of the
peripheral, for example, common to all ADC hardware peripherals or USART hardware peripherals.

Basic mode: Using field names, drop-down options, and hover-over text, an embedded developer should
be able to intuitively select an appropriate configuration.

Advanced configuration exposes hardware-specific configuration parameters, with unique or differentiated
functionality. Using this functionality means that more work may be required to move the code to a
different architecture. On common MCU platforms, such as the Microchip M0+, even the advanced
configuration may be portable between D21 and L21.
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MY SOFTWARE COMPONENTS @

-

MYPROJECT L}

:
==}
2
a
EI' USART_O
| 0SC32KCTRL | | MCLK | | DMAC | | OSCCTRL | | GCLK |
USART_0 &
Universal Asynchronous receiver/transmitter {UART) communication in synchronous/blocking mode
§ GENERAL COMPONENT SETTINGS SIGNALS
-
(=] § Userguide Driver: [ HAL Driver:USART_Syne | Re PAOS
(&) Mode: | uarT | ™ PAGE
# Rename component Instance: [ sercomo |
CLOCKS
i Remove component
Slow: ‘ Generic clock generator 3 (400 kHz) ‘
Core: ‘ Generic clock generator 0 (4 MHz) ‘

HAL:DRIVER:USART SYNC (UART) CONFIGURATION ON SERCOMO

BASIC CONFIGURATION ADVANCED CONFIGURATION Enable: ﬂ

Receive buffer enable: M Run in stand-by: |—I

Transmitt buffer enable: M Immediate Buffer Overflow D

Frarme parity: | No parity ‘ Hotfcation:
Start of Frame Detection Enable: |—]

Character Size: | & hits ‘ _ )
Collision Detection Enable: |—]

=l [one siop b | Operating Mode: [ usaRT with internal clack |

paudres | 2600 ‘ Sample Rate: | 16x arithmetic |
Sample Adjustment: | 7-8-9(3-4-5 B-bit over-sampling) |
Fractional Part: | 0 |
Data Order: | LSB is transmitted first |
Encoding Format: | No encoding |
Debug Stop Mode: | Keep running |

Save and Restore Configurations

You can save your configuration by clicking on Save Configuration from the DASHBOARD. From here
you can download a configuration file, which you can upload by using the restore project option on the
front page. A configuration file is included in all packs that are generated and downloaded. You can also
upload the entire pack by using the same restore project option.

1. Create a new project and configure it.
2. Go to Save Configuration. Give the file an appropriate name and click Download Configuration.

At a later stage, when you want to reconfigure your session:

1. Go to the Atmel START front page.
2. Inthe Load Existing Project section on the front page, click the Load Project From File button.
3. Click Browse and select your saved configuration. Click Open Selected File.

The project should now load and you can pick up from where you left off.

© 2018 Microchip Technology Inc. User Guide DS50002793A-page 20



4.

41

Atmel START User's Guide

Configuration Screens

Configuration Screens

Atmel START offers a flexible array of configuration screens, in order to set up various aspects of your

design.

PINMUX Configurator: The PINMUX Configurator presents an overview of assigned project pins, as
well as configure GPIO pins.

Clock Configurator: The clock system consists of oscillators and sources of different types. By
using the Clock Configuration you can configure each source and oscillator, set prescalers and see
the calculated output frequency.

Event System Configurator: The Event System Configurator provides simple drag-and-drop
functionality to connect event generators, channels, and event users.

QTouch Configurator: QTouch composer functionality, is now brought into Atmel START, for
configuration of QTouch buttons. Sliders and wheels will soon be available.

Clock Configurator

The clock system consists of oscillators and sources of different types. By using the Clock Configurator
you can configure each source and oscillator, and see the calculated output frequency.

The view also lets you select the correct clock source for the selected components.

The OSCILLATORS section displays the oscillators available for your selected device. Most clock
sources will have a fixed frequency, while others may be specified either directly or by selecting
dependent input signal. Open the settings dialog to configure the oscillator parameters.

The SOURCE section lets you configure clock frequency by selecting input signal and changing
multiplier and/or divider, if available

The COMPONENTS section will list module instances added to your configuration. This table
allows you to select the input signal and see the resulting frequency.

The connection from disabled clocks are displayed by using dotted lines
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OSCILLATORS

External Crystal Oscillator 0.4-32MHz
(XOsC)

Frequency: 400 kHz

D 32kHz External Crystal Oscillator
(XO5C32K)

16MHz Internal Oscillator
(0SC16M)

Frequency: 16 MHz

C] Digital Frequency Locked Loop
(DFLL48M)

D Fractional Digital Phase Locked Loop
(FDPLL96M)

Resetclock settings

CPU
Frequency: 16 MHz

COMPONENTS &

32kHz Ultra Low Power Internal Oscillator
(OSCULP32K)

Frequency: 32.768 kHz

SOURCES
Generic clock generator 0
Frequency: 16 MHz
D Generic clock generator 1
D Generic clock generator 2
Generic clock generator 3
Frequency: 400 kHz
Generic clock generator 4

RTC source

Frequency: 1.024 kHz

SLCD source

Frequency: 32.768 kHz

USART_ 0
Core 16 MHz
r—| Slow 400 kHz Using: SERCOMO
SP1O
Core 16 MHz
| Slow 400 kHz  yging: SERCOM1

Not all devices have check boxes to enable/disable Sources. These must be set by accessing the

Settings Dialog. Oscillators with no check box are always enabled.

How to use the Clock Configurator
» A default configuration is provided. Most components use Generic clock generator 0.
»  Set up connections by drag and drop between boxes or open settings dialog to select the desired

input

*  Access the settings dialog by clicking on the gear icon on each box. The clock must first be

enabled.

» Display individual clock paths by clicking on the box
* Enable disabled clocks and clock paths by clicking on the disabled icon. Tooltips on icon provide

more info.

* Reset all clock settings

Enabling and Disabling

When creating a project many of the oscillators will initially be disabled. These have an empty check box
in the lower left corner. Sources and components using a disabled oscillator will have a warning sign. To
enable or disable a Source, use the check box if available or open the settings menu and check the

appropriate parameter.

Oscillator Source Input

Some oscillators may have a Source Generator as input. These will display a warning if the frequency is
outside the defined limits. Hover over the text to display the tooltip showing source and offending
frequency. A warning is also displayed if an oscillator is an input to a Source that is input to the same

oscillator, creating a circular dependency.
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Fractional Digital Phase Locked Loop
(FDPLL9&M)

‘Warning: Circular Dependency

Input Frequency abowe: 2 MHz
Frequency: 70311 MHz

Multiple Clocks

Some components have more than one clock. If this is the case, the clock used for drag and drop has a
darker font. To switch, click on the name of the clock that should be used in drag and drop.

Care 32.77 kHz
s Slow 960 kHz

USART(0)
Using: SERCOMO

Selecting Component Clock Sources
Clock Sources can be set from the Component Settings Dialog:

COMPONENT SETTINGS

Clock
Slow

Core

Source

Generic clock generator 4 (655.36 Hz)

Generic clock generator 6 (32,77 k:Hz]||

Generic clock generator 0 (8 MHzZ)
Generic clock generator 1 (2 MHz)
Generic clock generator 2 {1.02 kHz)
Generic clock generator 3 (32.77 kHz)
Generic clock generator 4 (6535.36 Hz)
Generic clock generator 5 (32.77 kHz)

Generic clock generator 6 (32.77 kHz)
Generic clock generator 7 (32.77 kHz)

Clock Sources can also be selected from the Component Editor:
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OMPONENT SETTINGS

SHGNALS

By F varUSART Anyng
Bode

vitan
CLOCKS
Slow: Generic clock generator 0
Core: Generic clock generator 0

Clock Settings

The Oscillator and Source Settings Dialog will display settings defined by the item selected. A tooltip is
provided to help with the options. Check the "Enable" box in the upper corner to enable editing of options.

CLOCK SETTINGS

EXTERNAL MULTIPURPOSE CRYSTAL OSCILLATOR CONFIGURATION

EXTERNAL MULTIPURPOSE CRYSTAL OSCILLATOR (XO5C) CONTROL

Enable:

OMN Demand:
Run In Standby:
Enable XTAL:

Automatic Amplitude Contrel Enable:

NN

Gain of the Oscillator:

2Mhz

Start up time for the External

31 us

Oscillator:

Clock Frequency:

400000

USAGE

This clock is not used by any components.
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Event System Configurator

The event system enables direct peripheral-to-peripheral communication and signaling. The event system
consists of generators, channels, and users. A change in the peripheral’s state is referred to as an event.

An event that takes place in one peripheral (say source) can be used to trigger another event in a
different peripheral (destination). The term generator refers to the event of the source peripheral and the
term user refers to the event of the destination peripheral. The generator and the source are connected
via an event channel. The channel section lets you configure available channels for a particular event
generator source. There are two types of event channels; Synchronous and Asynchronous.
Asynchronous event control enables the event input to qualify the output directly. For more details on
event channels, refer the hardware manual. This document explains the event system with an example of
a timer event (event generator) triggering the ADC conversion (event user) through a synchronous
channel.

EVENT SYSTEM CONFIGURATOR ®

ADC is an EVENT USER
event o frigger an action,

GEMERATOR peripheral
namely start and ADC
COMErsion.

GEMERATORS CHANNELS USERS

EVENT TRIGGERS, eg ;
P TCAD Asynch E 1t Ch o ADCD
Timer Counter AD overflow @ o P e U
can igger an event Timen'Counter Tngger Conversion On Event
Timer'Counter AD underfiow fegh byte (spift mode) | Asynchronous Event Chamnel 1 —-u--s a- |
TimenCounter AD compire 0
TimenCounter Al compare 1 e o
s} | Asynchionous Event Chanael2 - oo £ | &g An ADC Comvession wil
L Evant Outpen @ inggered by an event on
| : e = | Evak ol | Synchronous event channed 1
Asynchronous Event Channel 3 - G
TR o Exvent Outgat 2
Asynchrongus Event rom Fin PAD | Synchronous Event Channel § ... £ |
Fyncheonous Event from Fin PAD TCAD
Agyncheonous Event rom Fin PA1
Synchennos Event from Fin PA1 Synchronouws Event Channel 1 - O
Asynchronous Event fram Fin PA2

Synchronous Event from Fin PA2
Azynchrangus Event from Fin PA3
Synchronous Event irom Fin PAJ
Asynehionous Event from Fin PAd
Synehrongus Event rom Fin PAd
Agynchronous Event from Fin PAS
Synchronous Event from Fin PAS
Asynchrnnous Event from Fin PAG
Synchronous Event ram Fin PAS
Asynchronous Event from Fin PAT
Synchronous Event from Fin PAT

4 Events (®) cLocks

PORTE e

Asynchronous Event irom Pin PR
Synenronous Evenl frem Pin PRO
Asgmchionous Event from Pin PB1
Synenroncus Event from Fin FE1
Agynchrenous Evant from Pin PE2
Synchronous Evant from P FE2
Asynchronous Event from Pin FE3
Synchmonous Event from P PR3

Concepts and Principles
A typical example is to have a timer (overflow or compare match) event to start an ADC conversion. In
this example, the timer (TCA) is the source and ADC is the action. Both will be connected via an event
channel.
1. Create a new project using the ATtiny817.
2. Click on Add software component to add the event system driver.
A tab named EVENTS appears on the left side of the screen.
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MY SOFTWARE COMPONENTS @

oom

ADD SOFTWARE COMPONENTS x

m @ S

Name Descripfion Add
+ 28 Middleware =
SELECTED BOARF| | - 3 orivers

O ac Analog Comparater (AC). ® [ ———

0 soC Analogho-digital corvwerter (ADC). (]

¥oU are Using a custor e § = =

£} crC Cyclic redundancy check {CRC) error-detecting code., =

£ DaC Digital-fo-analog conwerter (DAC). @

£} Digital Glue Logic Custonfizable control logic module for internal or external use. =

SELECTED DEVI( 0 Event System Ewent si=tem allows peripherals to interact without intervention )
from the CPU. ————

£ Flash Flash cntroller to access the flash memory. (=]

ENERAL = =

e Inter-ingegrated Circuit (12C), two wire serlal interface usually used =

Mamn for on-Board low-speed bi-directional communication between

attfl controlfers and peripherals
) =
CEL Qrarc Real-time clock (RTC) is used to keep track of the current time, (=]

b — Cspi sSerial Feripheral Interface (SPI), synchronous serlal communication (3
SRAM interfage.
Package £} Timer Task ticher fsnctionality using 3 timer counter eripheral (1

Grder Code SELECTED COMPONENTS

Change package Name v Count | Addiremove | Removeal | ——M8——
['D_I—.ment System 1 (ST IIII I —

!

.ﬂ.l:ld component(s)

3. Click on the EVENTS tab.
The GENERATORS and the USERS from the system drivers will appear by default, such as Port
and PORTMUX.

4.2.2 Overflow Timer Event Starts an ADC Conversion
In this example, we have assumed that only the event system driver was selected earlier.

1. Click on Add software component to add the Timer driver.
The TCAO is added as a generator and a user. The overflow event is listed as a generator.
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EVENT SYSTEM CONFIGURATOR &
=]
g | € Add software component I
@
5 GEMNERATORS CHANMELS USERS
=]
Eh | Asynchronous Event Chanmel 0 {}l I mmuxl
TimenCountar AD overlow Event Output
TimerCounter AQ underlow high byte (split mode) | Asynchronous Event Channel 1 ﬁj‘ I Event Dutput 1
TimerCauntar AD compars 0 Event Output 2
TimenCountar AD compars 1
e Asynchronous Event Channel 2 -1:}
TCAD
Asynehronous Event Channel 3 : |
PORTA | 11_v} Enable count on event input
Feriapind | Synchronous Event Channel 0 {':} |
g Port Apin 1
o FortApin 2
o FortApin 3 | Synchronous Event Channel 1 {} |
@ PortApin 4
FomApin &
ForiApin &
FomtApin 7
w
E
rd
o
= PORTE
b FortB pin 0
PorB pin 1
PortB pin 2
FortB pin 3
FortB pin 4
FortB pin 5
PorBpin &
FomEBpin T

2. Click on Add software component to add the ADC driver.

EVENT SYSTEM CONFIGURATOR @
a
: e T
-
g GEMERATORS CHAMMELS USERS
EF TCAD | Asynchronous Event Channel o ‘
Timer/Counter A avarflaw
TimarCounter AD undarflaw high byte (split mode) | Asynchronous Event Channel 1 {:} ‘ ﬁ'
Timer/Counter AD compare 0
TunarCountar AD compare 1 PORTMUX
TheniConter AD wmpare2 | Asynchronous Ewvent Channel 2 -m— J e
v
Evenl Cutplt 1
Asynchronous Event Channel 3 ‘
o | fe Event Outaut2 ol
Port A pin § | Synchronous Event Channel 0 fe ] ‘
g Porl A pin 1 TCAD
g Fort A pin 2
(] Forl A pin 3 | Synchronous Event Channel 1 Q ‘ {}
&) Port Apin 4
PorlApin 5
Port A pin &
PertApin 7
e
&
& PORTE
* Fort B pin 0
Fort B pin 1
Port B pin 2
Port B pin 3
Port B pin 4
Fort B pin 5
Fort B pin &
Fort B pin 7

The ADC is added as a user.

3. Start by dragging the TCA event generator (overflow) onto an Asynchronous Event Channel 0, then
try dragging this event channel onto the ADC. This does not work because we have not yet enabled
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STARTEI (START Event Input Enable) for the ADC. Click on the ADCO configuration wheel, then
check "STARTEI" and close. You will now see that “Trigger Conversion on Event” is present in the
ADCO as a specific event user. Now you can drag the event channel onto this event (note: ADCO
should be grayed out when no specific event users have been enabled).

EVEMT SYSTEM SETTINGS x
EVENT ACTIONS
TRIGGER CONVERSION ON EVENT
STARTEI: Start Event ]
ASYMNCUSERT: A | off
Selection Ch 1 - ADCD ~

4. Next, connect the TCA event with the ADC: Click and drag the Timer/Counter A0 overflow to the
Synchronous Event Channel 0 channel.

During drag and drop, only supported channels are highlighted.
A connection is made between TCA and the event channel.
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EVENT SYSTEM CONFIGURATOR @
g
o
I
a2 GEMNERATORS CHANNELS USERS
o
Eb TCAD ‘ Asynchronous Event Channal 0 {:} ‘ ADCO
Timer/Counter A overflow |4 Trigger Conversion On Event
Timer/Counter AD undarflow high byte (split mode} ‘ Asynchronous Event Channal 1 -ﬁ} ‘ {j‘
Timer/Counter Al comparz 0
Timer/Counter All compare 1 PORTMUX
Timar/Counter AD compars 2 | I B L ‘I} Event Cuputd
Ve ul
| ‘ e Eventchamrels L ‘ Event Output 1
| synchronous Even anne!
nt
T Event Output 2
Port A pin 0 l—-.»‘ Synchronous Event Channel O ‘
g Fort A pin 1 TCAD
o Port A pin 2
o Port A pin3 ‘ Synchronous Event Channel 1 {:} ‘ Enable count on avent input
@ Fort A pin 4
Fart A pin 5
Port A pin &
Fort A pin T
A
E
Z
]
& PORTE
- Fort B pin 0
Fort B pin 1
Port B pin 2
Fort B pin 2
Port B pin 4
Fort B pin &
Fort B pin &
Port B pin 7

5. Click and drag the Synchronous Event Channel 0 to the ADCO.
A connection is made between the event channel and the Trigger Conversion On Event.

EVENT SYSTEM CONFIGURATOR @
2
: T—— =N ke
@
- -
'2 GENERATORS CHANNELS USERS
=}
EI' TCAD l Asynchronous Event Channel 0 C} ‘ ADCO
TimerCounter A0 overfiow |- ——»| Trigger Conversion On Event
Timer/Counter AQ underfaw high byle (split moda) ‘ Asynchronous Event Channel 1 fe’ ‘ ﬁ
Timer'Counter A0 compare 0
Timer'Counter A0 compare 1 PORTMUX
Timer/Counter AD compiare 2 Asynchronous Event Channel 2 {:} vt vt
wenl L
Ewvent Cutput 1
l Asynchronous Event Channel 3 {:} ‘ Event Olpul 2
PORTA
Port A pin 0 ‘ synchronous Event Channel 0 {:]
§ Port A pin 1 TCAD
Port A pin 2
o1 Port Apin 3 [ Synchronous Event Channel 1 {:} ‘ Enable count on event input
@ Fort A pin 4
Fort A pin 5§
Fart A pin 6
Port A pin 7
wn
=
Z
™}
o PORTB
3~ Fort B pin 0
Port B pin 1
Fort B pin 2
Port B pin 3
Fort B pin 4
Fort B pin &
Port B pin &
Port B pin 7
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This will result in the following code:

EVSYS.ASYNCUSER1 = EVSYS ASYNCUSER1 SYNCCHO gc /* Synchronous Event Channel 0 */ ;
EVSYS.SYNCCHO = EVSYS SYNCCHO TCAO OVF LUNF gc /* Timer/Counter A0 overflow */;

The event input is enabled in adc. c.

ADCO.EVCTRL = 1 << ADC_STARTEI bp /* Start Event Input Enable: enabled */;

Event System Configurator
The event system enables direct peripheral-to-peripheral communication and signaling. The event system
consists of generators, channels, and users. A change in the peripheral’s state is referred to as an event.

An event that takes place in one peripheral (say source) can be used to trigger another event in a
different peripheral (destination). The term generator refers to the event of the source peripheral and the
term user refers to the event of the destination peripheral. The generator and the source are connected
via an event channel. The channel section lets you configure available channels for a particular event
generator source. There are two types of event channels; Synchronous and Asynchronous.
Asynchronous event control enables the event input to qualify the output directly. For more details on
event channels, refer the hardware manual. This document explains the event system with an example of
a timer event (event generator) triggering the ADC conversion (event user) through a synchronous
channel.

How to use the Event System Configurator
A typical example is to have a timer (overflow or compare match) event to start an ADC conversion. In
this example, the timer (TCA) is the source, and ADC is the action. Both will be connected via an event
channel.
1. Create a new project using the ATtiny817.
2. Click on Add software component to add the event system driver.
A tab named EVENTS appears on the left side of the screen.
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MY SOFTWARE COMPONENTS @

oom

ADD SOFTWARE COMPONENTS x

m @ S

Name Descripfion Add
+ 28 Middleware =
SELECTED BOARF| | - 3 orivers

O ac Analog Comparater (AC). ® [ ———

0 soC Analogho-digital corvwerter (ADC). (]

¥oU are Using a custor e § = =

£} crC Cyclic redundancy check {CRC) error-detecting code., =

£ DaC Digital-fo-analog conwerter (DAC). @

£} Digital Glue Logic Custonfizable control logic module for internal or external use. =

SELECTED DEVI( 0 Event System Ewent si=tem allows peripherals to interact without intervention )
from the CPU. ————

£ Flash Flash cntroller to access the flash memory. (=]

ENERAL = =

e Inter-ingegrated Circuit (12C), two wire serlal interface usually used =

Mamn for on-Board low-speed bi-directional communication between

attfl controlfers and peripherals
) =
CEL Qrarc Real-time clock (RTC) is used to keep track of the current time, (=]

b — Cspi sSerial Feripheral Interface (SPI), synchronous serlal communication (3
SRAM interfage.
Package £} Timer Task ticher fsnctionality using 3 timer counter eripheral (1

Grder Code SELECTED COMPONENTS

Change package Name v Count | Addiremove | Removeal | ——M8——
['D_I—.ment System 1 (ST IIII I —

!

.ﬂ.l:ld component(s)

3. Click on the EVENTS tab.
The GENERATORS and the USERS from the system drivers will appear by default, such as Port
and PORTMUX.

4.2.3.2 Overflow Timer Event Starts an ADC Conversion
In this example, we have assumed that only the event system driver was selected earlier.

1. Click on Add software component to add the Timer driver.
The TCAO is added as a generator and a user. The overflow event is listed as a generator.
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EVENT SYSTEM CONFIGURATOR &
=]
g | € Add software component I
@
5 GEMNERATORS CHANMELS USERS
=]
Eh | Asynchronous Event Chanmel 0 {}l I mmuxl
TimenCountar AD overlow Event Output
TimerCounter AQ underlow high byte (split mode) | Asynchronous Event Channel 1 ﬁj‘ I Event Dutput 1
TimerCauntar AD compars 0 Event Output 2
TimenCountar AD compars 1
e Asynchronous Event Channel 2 -1:}
TCAD
Asynehronous Event Channel 3 : |
PORTA | 11_v} Enable count on event input
Feriapind | Synchronous Event Channel 0 {':} |
g Port Apin 1
o FortApin 2
o FortApin 3 | Synchronous Event Channel 1 {} |
@ PortApin 4
FomApin &
ForiApin &
FomtApin 7
w
E
rd
o
= PORTE
b FortB pin 0
PorB pin 1
PortB pin 2
FortB pin 3
FortB pin 4
FortB pin 5
PorBpin &
FomEBpin T

2. Click on Add software component to add the ADC driver.

EVENT SYSTEM CONFIGURATOR @
a
: e T
-
g GEMERATORS CHAMMELS USERS
EF TCAD | Asynchronous Event Channel o ‘
Timer/Counter A avarflaw
TimarCounter AD undarflaw high byte (split mode) | Asynchronous Event Channel 1 {:} ‘ ﬁ'
Timer/Counter AD compare 0
TunarCountar AD compare 1 PORTMUX
TheniConter AD wmpare2 | Asynchronous Ewvent Channel 2 -m— J e
v
Evenl Cutplt 1
Asynchronous Event Channel 3 ‘
o | fe Event Outaut2 ol
Port A pin § | Synchronous Event Channel 0 fe ] ‘
g Porl A pin 1 TCAD
g Fort A pin 2
(] Forl A pin 3 | Synchronous Event Channel 1 Q ‘ {}
&) Port Apin 4
PorlApin 5
Port A pin &
PertApin 7
e
&
& PORTE
* Fort B pin 0
Fort B pin 1
Port B pin 2
Port B pin 3
Port B pin 4
Fort B pin 5
Fort B pin &
Fort B pin 7

The ADC is added as a user.

3. Start by dragging the TCA event generator (overflow) onto an Asynchronous Event Channel 0, then
try dragging this event channel onto the ADC. This does not work because we have not yet enabled
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STARTEI (START Event Input Enable) for the ADC. Click on the ADCO configuration wheel, then
check "STARTEI" and close. You will now see that “Trigger Conversion on Event” is present in the
ADCO as a specific event user. Now you can drag the event channel onto this event (note: ADCO
should be grayed out when no specific event users have been enabled).

EVEMT SYSTEM SETTINGS x
EVENT ACTIONS
TRIGGER CONVERSION ON EVENT
STARTEI: Start Event ]
ASYMNCUSERT: A | off
Selection Ch 1 - ADCD ~

4. Next, connect the TCA event with the ADC: Click and drag the Timer/Counter A0 overflow to the
Synchronous Event Channel 0 channel.

During drag and drop, only supported channels are highlighted.
A connection is made between TCA and the event channel.
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EVENT SYSTEM CONFIGURATOR @
=]
o
I
a2 GEMNERATORS CHANNELS USERS
o
Eb TCAD ‘ Asynchronous Event Channal 0 {:} ‘ ADCO
Timer/Counter A overflow |4 Trigger Conversion On Event
Timer/Counter AD undarow high byle (split mode} ‘ Asynchronous Event Channel 1 -ﬁ} ‘ {j‘
Timer/Counter AD compare 0
Timer/Counter Al compare 1 PORTMUX
Timercaunlar Al compere 2 Asynchronous Event Channal 2 {} el
Ve ul
‘ e Eventchamrels L ‘ Event Output 1
synchronous Even anne!
nt
T Event Output 2
Part A pin 0 '—-.»‘ synchronous Event Channgl 0 {:} ‘
g Part A pin 1 TCAD
o Port A pin 2
d Port A pin3 ‘ Synchronous Event Channel 1 {:} ‘ Enable count on avent input
@ Part A pin 4
Port A pin 5
Port A pin &
Fort A pin T
A
E
Z
]
& PORTE
- Fort B pin 0
Fort B pin 1
Port B pin 2
Fort B pin 2
Port B pin 4
Fort B pin &
Fort B pin &
Fort B pin T

5. Click and drag the Synchronous Event Channel 0 to the ADCO.
A connection is made between the event channel and the Trigger Conversion On Event.

EVENT SYSTEM CONFIGURATOR @
2
: =N ke
§ GENERATORS CHANNELS USERS
=}
EI' TCAD ‘ Asynchronous Event Channel 0 C} ‘ ADCO
TimerCounter A0 overfiow |- ——»{ Trigger Conversion On Event
Timer/Counter AQ underfaw high byle (split moda) ‘ Asynchronous Event Channel 1 fe’ ‘ {:}
Timer'Counter A0 compare 0
Timer'Counter A0 compare 1 PORTMUX
Timer/Counter AD compiare 2 ‘ Asynchronous Event Channel 2 -(:} ‘ vt vt
l Asynchronous Event Channel 3 -t:} ‘ ::::: ::;z: ;
PORTA
Port A pin 0 +‘ synchronous Event Channel 0 fe’
§ Port A pin 1 TCAD
a :::: E: ; [ Synchronous Event Channel 1 o ‘ Enable counton event Input
@ Fort A pin 4
Fort A pin 5§
Fart A pin 6
Port A pin 7
KI
&
o PORTB
3 Fort B pin 0
Port B pin 1
Fart B pin 2
Port B pin 3
Fort B pin 4
Fort B pin &
Fort B pin 6
Port B pin 7
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This will result in the following code:

EVSYS.ASYNCUSER1 = EVSYS ASYNCUSER1 SYNCCHO gc /* Synchronous Event Channel 0 */ ;
EVSYS.SYNCCHO = EVSYS SYNCCHO TCAO OVF LUNF gc /* Timer/Counter A0 overflow */;

The event input is enabled in adc. c.

ADCO.EVCTRL = 1 << ADC_STARTEI bp /* Start Event Input Enable: enabled */;

Atmel START QTouch® Capacitive Sensing Library

The Peripheral Touch Controller (PTC) is a capacitive touch sense module that supports autonomous
sensing of 1 to 256 channels. The PTC supports both self and mutual capacitance sensor layouts in the
same application, which provide great flexibility for the system designer. Due to the autonomous
operation, the PTC uses very little CPU resources and power, even for high key count designs.

Key Features
»  Supports buttons, sliders, and wheels. Up to 256 touch channels depending on the package.

»  Supports mutual and self-capacitive touch, even at the same time no external components are
needed

»  Self-calibrating, no tuning needed

*  Autonomous operation for low CPU load

*  Very low power consumption

*  Excellent conducted immunity (ClI) for operation in harsh environments
e Built-in water tolerance support

» Data Streaming of Surface data

*  Lump and low-power support

QTouch® Library is a royalty-free software library for developing touch applications using AVR® and SAM
devices with Peripheral Touch Controller. QTouch Configurator is an Atmel START-based touch example
project builder, while Data Visualizer allows you to visualize sensor debug data and tune QTouch Library
parameter settings. The following pages of this tutorial cover the steps needed to use QTouch
Configurator and Data Visualizer tools when working with a QTouch Library touch example project.

QTouch® Configurator
The QTouch Configurator provides the option to generate a QTouch project for custom user boards, as
well as to download a QTouch project for standard evaluation boards.

»  Steps to Generate User Board Touch Project

»  Steps to Generate 2D Touch Surface and Gesture Project

»  Steps to Download Microchip Board Project
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PINMUX Configurator
The PINMUX Configurator presents an overview of all the configured pins.

Figure 4-1. PINMUX Configurator
PINMUX CONFIGURATOR @

"
q
WOOING

PAd Digita P

3 PADZ Digital ... P2 )
FORT (P

PORT (P

4 PAD3 Digstal ... E]

PORT (P2
PADL
PORT (P
& PADS

PADG

wWODI...
GHD..

1 PADE

12 PA9

&

13 "A10
2811

Pin 3 (PADZ) 5 used a5 P2 with PORT Lser label Pull configuration: Off

Pin made: Dugital imput

1. Pin Assignment. 2. Device Layout. 3. Pin Details Editor.
From the Pin Assignment table you can:

« List pin number, pad, software component, mode, and signals
*  Click on the column header to change the sort order
*  Add columns by clicking on the header and select Columns
»  Select a pin by clicking on the row, select more by holding the <SHIFT> or <CTRL> keys when
clicking
From the Device Layout you can:

*  Hover over a pin to highlight the corresponding pad in the Pin Assignment table
»  Click on a pin to open the corresponding pad for editing in the Pin Assignment table
»  Click in the center of the device to access web-based information for the device
The Pin Details Editor is used for setting properties for GPIO pins. Select one or more GPIO pins in the

Pin Assignment table, and the Pin Details Editor will open at the bottom of the screen. Here you can
assign a user label, select a pin mode, and configure the selected pin mode.
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Tip:
You can select multiple pins at once by pressing the <SHIFT+CTRL> keyboard keys while
clicking on the list. This allows you to configure multiple pins at once.

If the pins selected are of different types, they may not support the same pin modes. You will
only be able to configure settings that are common to the selected pins.

CCL Configurator

The Configurable Custom Logic (CCL) is a programmable logic peripheral which can be connected to the
device pins, to events, or to other internal peripherals. This allows the user to eliminate logic gates for
simple glue logic functions on the PCB and logic operations can be performed using Programmable
Lookup Tables (LUT) and sequential logic without CPU intervention.

Each LUT consists of three individually configurable inputs and a truth table, in addition to the optional
filter, synchronizer, and edge detector. Inputs can either be 1/O pins, internal feedback, peripherals, or
events from the Event System. Each LUT can generate an output as a user programmable logic
expression from the three inputs. Two adjacent LUTs are connected to a sequential logic block, forming a
unit. The optional sequential logic can be enabled for complex waveform generation such as JK flip-flop,
RS latch, D latch, or gated D flip-flop. The output can be routed to I/O pins, peripherals, event system, or
as feedback to the corresponding unit.

CCL Configurator supports end-to-end configuration of the CCL module graphically.

How to use CCL Configurator

The following application demonstrates the use of internal peripherals and I/O pins as inputs to the CCL.
The CCL uses the LUTs and sequential modules to generate the output based on the inputs. The
example application below detects motion in low-light condition and provides the output signal to a pin.
The signal will be available in that pin until a switch is pressed to turn off the signal.

1. Create a new project using ATtiny817.

2. Click on Add software component and add the Digital Glue Logic driver.
Once the Digital Glue Logic driver has been added, a tab named CCL appears on the left side of
the screen.
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ADD SOFTWARE COMPONENTS x
Mame Description
= Q Drivers
{hac Analog Comparator (AQ) ®
Lo ¥Yila @®
{3 CRC @
g vanalos converter [DAC) *
$oac Digital-to-analog converter [DAC) ®
Q Digital Glue Logic Customizable control logic (CCL) module for internal or external ()]
use.
£} Event System Event system allows peripherals 1o interact without intervention ®
Q Flash _‘
e & serial interface uswally used [
To ar | communicaton Detween
controllers and p heral
Oere F 3| Tawch Contrallar (PTC) for capacitive touch
measurement on sensers that function as buttons, sliders, and
wheels
-

| SELECTED COMPONENTS
MName

€3 Digital Glue Logic

Addiremave Femaove a

1 =@ m

Add component(s)

3. Click again on Add software component and add AC and Event System drivers.

4. Configure the Analog Comparator module to provide the desired output (light or dark) based on its
inputs. Use the Dashboard view to configure the AC module.

5. Configure the Event System (EVSYS) module to provide the desired output (motion detected)

based on its inputs.

6. Go to the CCL tab and enable the first LUT (LUT 0). Drag and drop ACO OUT input source to the
first Input (A) of LUTO. Then drag and drop LUTO event 0 to the second input (B) of LUTO. Leave

the third input disconnected.

Truth table rows and columns are updated based on the selected inputs and invalid rows are

disabled in the figure below.
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CCL CONFIGURATOR ©)

INPUT LOOKUP TABLE QUTPUT

EVSYS (~] E .ﬁ l : LT a0 1O Pins (~]
— —h ”

T PB4

P8 I .1 J Custom . o

PC1

ACO [~ .? =tinas L -
ACDOUTI
o urmpzans o

Al Cwm 0x00
.F Aspnohmnous Mukipiexer Channel 0

VO Pins (] Aspnehronous Muliplexer Channet 1

— — Aspnhmonous Mulipiexer Channel 2
PAD | & L estomn D

Asynchmnows Mubipiexer Channel 3
PA1 pltiis
el
PA2 @
2
PC3 |

PC4
PC5

LUTO CONFIGURATION

Gate Type: : ; i Filter Options: Disable Filter |

Truth Logic: Enable Edge Detactor; l:‘

@ Expression:
()

Sequential Logic - (lutd & lut1):

Sequential Logic Options: | sequential logic disabled |

[}

S . (. o | e
S . (o | . | o
SHSNENE © (o | oo

7. We can configure the truth table by one of the following methods:
1. Selecting one of the predefined logic gate types (AND, NAND, OR, NOR, XOR, XNOR)
2. Entering an expression
AND is represented using “*’. If an operator is not specified, AND (*) is assumed

OR is represented using ‘+
XOR is represented using ‘*’
NOT is represented using ‘!’

NAND can be created by using the expression - ! (a*b) . If an operator is not specified,
NAND ! (*) is assumed

NOR can be created by using the expression - ! (a+b)
XNOR can be created by using the expression - ! (a*b)

Complex combinational logic can be created using an expression that involves the
operators listed above. Brackets can be used to control the precedence of operators by
grouping the part of an expression. E.g. - a+ ( (b"c) * (!c))

3. Entering Value of truth logic
The VALUE column in the truth table will be enabled to set individual bits.

"Custom" should be elected in gate type for using option 7.2 and 7.3. The Truth table will
automatically be updated based on the option selected.
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Based on the example that is being considered here, "LUTO output" represents "motion in low light
condition”. In order to configure that, select the AND gate from the drop-down box as shown in the
figure below. Note that the truth table is updated to reflect the AND gate.

CCL CONFIGURATOR

@

0 Add software component

SRR -

o

1

1

1
[}
1
o
1

Sequential Logic - (lutd & lutlk

Sequential Logic Options: | sequential logic disabled |

g INPUT LOOKUP TABLE OUTPUT
E E ) P LuTo 0x00 i 9
[
LUTD Event 0 _l PAd.
B Y
F34
e AND
L oo ® 1 s @ PAT
PC1
C|
ACO @ .—2 o &
ACO OUT input sounce EVEYS e
a Owm 0x00
.? Agynehsanaus Mutiplexer Channsd
) 1O Pins (A} Ammensanous p—
§ PAD .—13 Custom —. Amynchranous : i ar e
= Asynehsanaus Mul F Cha g
Pa1
&) Pa2 @S
PC2 -
P4
PC5
£F =0
-
o
o
LUTO CONFIGURATION
Gate Ty AND B Filter Options: Dizahle Filter |
]
uli-s Enable Edge Detector: :l
X

8 = 5 e - o oo

8. Configure the PC3 pin as Digital input using the PINMUX view. Assume that the appropriate
external signal (e.g., from a push button) is connected to the PC3 pin.

9. Select and enable the second LUT (LUT1) and drag and drop PC3 to the first Input (A) of "LUT1".
The signal in PC3 should be made available "LUT1 output" to give to sequential circuit. Select
"Custom" in Gate type Drop-down list and select value option under Truth Logic. Toggle the values
in the truth table grid or directly enter the value in the Value-field as shown in the figure below.
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CCL CONFIGURATOR

@

[=]
=
T W
E INPUT LOOKUP TABLE OUTPUT
bl EVSYS (A @ A LuTo Dx02 110 Pins @
[}
LUTD EventD PAd
x . I & = Custom ] B
3 T s 1 PAT
4 PC1
= L s
# ACO (~) @; e ]
AGD QUT Input source EVSYS o
A LUT1 0x02
.? Azyronmonous Muttiplexer Charnel 0
g 1O Ping (A} Aszynonronous Muttiplexer Charnel 1
S g ? i Asynonmnous \.th.pbnr Channsi 2
o Asynenronous Mahipkxer Ch ar nel 3
PAT A Sriks
3] .- o
= : =9
PC4
PC5
L8 sourcec
5
o
u]
LUT1 CONFIGURATION
Gate Type: il Filter Options: Disable Filter : |
a o ] o
v Truth Legic: Enable Edge Detector: D
4 O =
E - g o i Sequential Logic - (lutd & lut1):
2 | @ Value {hesx): :I | 0 1 1 o Sequential Logic Options: | sequential logic disabled ]
1 0 ] o
1 0 1 o
1 1 o o
1 1 1 o

10. Select the JK flip-flop. “LUTO output” is hardwired to the J input and “LUT1 output” is hardwired to

the K input.

The Configurator will be updated automatically to show these connections.

Redirect the JK flip-flop output to pin PB4.

A logic high will be available in PB4 whenever motion is detected under the low-light condition and
the signal will be held available in PB4 until a switch is pressed (PC3).
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CCL CONFIGURATOR

@

0 Add software component

=N B

a
4
<
o
=
&
= INFUT LOOKUP TABLE SEQUENTIAL LOGIC OUTPUT
& EVSYS @ ® A LT ox02 10 Pins (~]
o
LUTO Event 0 FAd
B . P FE4
LF soure 1 | =
c Jinput PC1
ACO [~} | 5 sanngs £F - 3F
ACD QUT Input source ;"5'_';'09 @ T )
Al LUT1 0x02
. o oot Asynchranous Muttiolexer Channel 0
-] 0 Ping 0 = Azynohranous Muttiplexer Channed 1
o " Asynchronous Muttiplexer Channel 2
s et ustom
= b 1 Agynohranous Muttipkxer Channel 3
o P sinis L
[=
Fa2
) g o;
PG4
PC5
-
o
o
LUT1 CONFIGURATION
Gate Type: Fllter Dptions: Disable Filter |
- 0 3 0 o
w Truth Logic: Enable Edge Detector: D
1~ [ (] 1 1
w O Sequential Logic - (lutD & lut1):
T 0 1 ] 0
X @ value (hex): 0 1 1 o Sequential Logic Options: | K FlipFlap ; |
1 o o [
1 [} 1 0
1 1 0 [
1 1 1 0
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TrustZone Support
TrustZone Projects

TrustZone for the ARMv8-M technology is enabled in Microchip SAM L11 Microcontrollers and provides
hardware-enforced isolation between the trusted and the untrusted resources on the MCU device.

The TrustZone Manager component provides means to configure global TrustZone settings of a SAM L11
MCU, which is based on the Cortex-M23 core.

There are two types of TrustZone for ARMv8-M based projects:
*  Secure project: TrustZone Manager component MUST be added into the project to get access to

the global TrustZone settings.

* Non-Secure project: Do not add TrustZone Manager component into the project as the Non-
Secure project will rely on a Secure project for TrustZone global settings.

Creating a Secure Project
1. Create a new project with SAM L11 device.
2. Click on Add software component to add TrustZone Manager middleware.

ADD SOFTWARE COMPONENTS x
= Middleware

5 MZM DMA

ns for DMA based memset and memepy &

sion format, The codec supports

£} Drivers
O
£ anC
£ analog Glue Function
£ cre

£ Calendar Calendar used 1o ser and get current dare and rime with sunoor

SELECTED COMPOMENTS

= TrustZone Manager 1 2% m

Add component(s)

3. Once the middleware is added, go to DASHBOARD and select the Project component. The
toolchain settings for Atmel Studio will be displayed under the Project component. The toolchain
settings for IAR and Keil are not provided in the Ul; the user needs to manually select those
settings in the respective IDE.
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MY SOFTWARE COMPONENTS

@

ooom

&l pAsHBOARD

o Add software component

| My PROJECT L} |
TRUSTZONE_
MANAGER_0

| GCLK [ |

l | OSC3IZKCTRL | | OSCCTRL | | DMAC |

(D) cLocks

GENERAL

Rename component

MY PROJECT ®

TOOLCHAIN SETTINGS

i0e:

COMPILER CONFIGURATION

LINKER CONFIGURATION

Miscellaneous Other Flags:

| -std=gnuds -mcmsa

| Miscellaneous Linker Flags: | Wl —out-implib=libsecura_gateway_venser.lib

4. Compiler miscellaneous flags are populated with ‘-std=gnu99 -mcmse’ settings. The ‘-mcmse’
flag is used to enable the compiler for creating CMSE secure executable files.

5. Linker miscellaneous flags are populated with ‘-w1, --out-
implib=libsecure gateway veneer.lib -Wl,--cmse-implib’ settings. ‘-Wl, --cmse-
implib’is for generating a secure gateway veneer and a symbol in an import library. If you do not
need to generate a secure gateway library, remove this setting and keep the text box empty.

6. Select the TrustZone Manager Middleware software component and configure the settings like the
different memory secure and non-secure sizes or the peripherals security attribution.

7. Hover over the question mark near each setting to know more about those settings.
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MY SOFTWARE COMPONENTS @

TRUSTZONE MANAGER CONFIGURATION

USER ROW (UROW) BOOT CONFIGURATION ROW (BOCOR)
Enable UROW fuse programming: | Enable | Enable BOCOR fuse programming: Disable |
N BOCOR WORD_0.IDAU_BOOTPROT: @ [ 0x0 | e
USER ROW (URDW) - TRUSTZONE RELATED :
USER_WORD_Z.IDAU_AS: [oxft ter, PORT SECURITY ATTRIBUTION
USER_WORD_2.IDAU_ANSC: |USER WORD 2.IDAU_AS hexy  PADD: [ secure 10 Pin |
Flash Application Secure Size =
USER_WORD_2.IDAU_DS: | AS*0x100 PADT: | Secure /0 Pin |
USER_WORD_2.IDAU_RS: [ oxr | s PBDZ: [ secure 10 Pin |
USER_WORD_4.NONSECA PM: [ ] PAD3: [ Secure /0 Pin |
USER_WORD_4 NONSECAMCLK: D PADAS: Secure /0 Pin |
USER_WORD_4 NONSECARSTC: [] EADS [Secure 10 Pin |
D_4.NONSE SCCTRL:
USER_WORD_4.NONSECA OSCCTR! E Sl | e |
USER_WORD_4.NONSECA OSC32KCTRL: PADT: [ secure 110 Pin |
USER_WORD_4,NONSECA SUFC: [ 7] PADS: [ Secure /O Pin |
USER_WORD_4. NONSECA.GCLK: [] PADS: [[secure v0 Pin |
USER_WORD_4.NONSECAWDT: [ ] e [Secure vo P |
USER_WORD_4 NONSECARTC: D
PAT1: | Secure /0 Pin |
USER_WORD._4 NONSECA EIC: [ ]
PA1Z: Secure /O Pi

USER_WORD_4.NONSECA FREQM: [ ] [ secure 10 Pin |
USER_WORD_4.NONSECA.PORT: |:| PA13: | Secure 10 Pin |
USER_WORD_4.NONSECAAC: [] PAT4: [ secure 10 Pin |
USER_WORD_5.NONSECB.DMAC: ] PA15: [ Secure /D Pin |

- I:‘ PATG: I Secure /0 Pin |
USER_WORD_5.NONSECB.HMATRIXHS:
USER WORD_6.NONSECC.EVSYS |:| PALT: | secure I/0 Pin |
USER WORD_6 NONSECC.SERCOMO: © [ | PAIE: [ secure v pin |

8. The Secure project will create two linker script files based on the above configuration; one for using
in the secure project and another for using in the non-secure project that will be created later on.

5.2 Creating a Non-Secure Project

1. Create a project using SAM L11 device without adding the TrustZone Manager Middleware.
Toolchain settings will not be displayed for non-secure projects.

5.3 Importing the Secure Project in Atmel Studio
1. Import the secure project ATZIP in the Atmel Studio IDE using the procedure described here -
6.1.2 Steps to Import the Atmel START Output into Atmel Studio.
2. Go to Project Properties by right clicking the project name in the solution explorer and select
Toolchain. Under the Compiler Configuration, go to Miscellaneous settings and see the compiler
settings from the START have been updated.
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| Platform: [Active (ARM)

Build o -
Configuration: [Actlve (Debug)
Build Events
Toolchain Configuration Manager...
Device
4 [Z] ARM/GNU Commaon
Tool )
i General
Packs : & Output Files
P - |ﬁA_RM.eGNuc<:ompﬂer
# General
& Preprocessor
&= Symbaols
[ Directories
& Optimization
& Debugging

& Warnings

= ARM/GNU Linker

& General

= Libraries

E’Optimization

= Memory Settings

& Miscellaneous

4 [Z] ARM/GNU Assembler
& General
= Debugging

4 @ARMHGNU Preprocessing Assembl
& General
= Symbols
& Debugging

4 [Z] ARM/GNU Archiver
& General

SecureProject & >

|ARM¢'GNU C Compiler = Miscellaneous

Other flags: -std=gnud9 -mcrmse

[T verbose {-v)

[C] support ANSI programs (-ansi)

3. Under the Linker configuration, go to Miscellaneous settings and see the Linker configuration from

the START has been updated along with the secure linker script path.

Configuration: [Active (Debug) v] Platform: [Active (ARM) v]

Configuration Manager...

4 2] ARM/GNU Common
& General
l_‘rOutput Files

4 [ ARM/GNU C Compil
& General
B Preprocessar
= Symbals
B Directories
ZCptlmizatlon
& Debugging
& Warnings
Z Miscellaneous

4 [ ARM/GNU Linker
& General
& Libraries
;;rli}ptimization

& Memory Settings
B Miscellaneou:

4 [Z] ARM/GNU Assembler

& General
& Debugging
4 [ 2] ARM/GNU Preproce
& General
;;E Symbaols

—_|| ARM/GNU Linker = Miscellaneous

Linker Flags:
er

-WI,--out-implib=libsecure_gateway_veneer.lib -Wl,--cmse-implib -T"../Device_Startup/samill_secure.ld"

Cther options (-Xlinker [option])

m

Cther objects

ssing Assen
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54 Importing the Non-Secure Project in Atmel Studio
1.  The non-secure project can be imported either by creating a new solution or import it directly to a
secure project solution if one exists.

2. For importing directly to a secure project solution, open the secure project solution and import the
non-secure project into the solution as described here - 6.1.2 Steps to Import the Atmel START
Output into Atmel Studio. Make sure that "Add to Solution" is selected as shown in the figure below.

3.  While importing the non-secure project into Studio, the user will be asked to browse the veneer
header file, Secure Project Export Library, and Linker Script File to complete the import process.
You can get these files from a pre-compiled secure project.

4. While selecting the files, the user has two options:

— Add as a link: Add link to the path where the file is browsed instead of copying the file to the
project. Usually chosen if you embed both secure and non-secure projects in a single
solution.

— Add as a file: Copy and add the files to the Project. Normally used if the above-required files
are being given by another user source and no secure project is available on the user side.

5. Browse the files and click OK to complete the import.

NonSecureProject Importer l (o

Import Atmel Start Project @ 4
. @)

Atmel Start Project(.atzip): E\Studio\NonSecureProject.atzip

View project summary (CMSIS package information)

Project Name: MNonSecureProjectl

Location: E\Studio\SecureProjectSAML11Soln
Solution: Add To Solution bt

Solution Name: SecureProjectSAML11Soin

View project import summary

Secure Project Veneer Header Filee  E\StudichSecureProject3AML1Seln!SecureProject\trustzoneltrustzone_veneer.h |Add As Link + | | Browse |
Secure Project Export Library: E\StudiotSecureProjectSAML11ScIn\SecureProject\Debughlibsecure_gateway_veneer.lib |Add AsLink » | | Browse |
Non-Secure Project Linker Script: Ef\StudiotSecureProject3AML1150int SecureP roject\Device_Startup\samlll_nonsecure.ld |Add As Link + | I Browse |

Device Pack Manager oK I Cancel I

6. Go to Project Properties by right clicking the project name in the solution explorer and select
Toolchain. Under the Compiler Configuration, go to Directories settings and see the include path
has been updated.
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NonSecureProjectl £ > i ENEPA4) SecureProject

Build

Configuration: | Active (Debug) - Platform: | Active (ARM) -

Build Events

Configuration Manager...

Device
Toal 4 [Z] ARM/GNU Common

= General
Packs = Qutput Files [¥] Include Device Support Header Path (-)
a [ i — —
Advanced dghé;izjilc R Sl Include Paths (-]) ‘?.jl w8 | 5| &1
& Preprocessor JShpligelk
= Symbols /hpl/melk
h Directories| /hplfosc32ketrl
ijpti mization /hplfoscctrl
= Debugging J/hplipm o
5 Warnings /hpl/port
B j Mizcellaneous Jhri
4 ﬂAFM.-"GNU Linker J./SecureProject/trustzone
& General $(PackRepoDir)\Atmel\SAML11_DFPAL0.81\include
F Libraries
EOp{i mization
5 Memory Settings
& Miscellaneous
4 [ ARM/GNU Assembler
= General
5 Debugging
4 ﬂARMHGNU Preprocessing Assembly
X General
& Symbals
5 Debugging
4 [ ARM/GNU Archiver
% General

|ARM.I"G NU C Compiler = Directories

|

| ] | »

7. Under the Linker configuration, go to Libraries and see the Browsed Library and its path have been
updated.
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Build

Device
Tool
Packs
Advanced

NonSecureProjectl & X EAGEREIEGE

Build Events

Configuration Manager...

SecureProject

Configuration: ’Acti\.re (Debug)

- Platform: | Active (ARM)

4 [Z] ARM/GNU Commen
& General
= Output Files
4 [Z] ARM/GNU C Compiler
& General
[ Preprocessor
& Symbols
[ Directories
[ Optimization
[ Debugging
[ Warnings
2 Miscellaneous
4 [Z] ARM/GNU Linker
% General
[ Optimization
[ Memory Settings
& Miscellaneous
4 [Z] ARM/GNU Assembler
[ General
& De bugging

& General
& Symbols
& Debugging
4 [Z] ARM/GNU Archiver
& General

4| m

- @ARMHGNU Preprocessing Assembly

ARM/GNU Linker = Libraries

Libraries (-}

&b

|| W]

libsecure_gateway_veneerlib
libm

Library search path (-L)

AASecureProject\Debug
$(ProjectDir)\Device_Startup

8. Go to Miscellaneous settings and see the browsed linker script path has been updated.

Build

Build Events
Toolchain
Device

Tool

Packs
Advanced

MonSecureProjectl + X N EREYEIAE

SecureProject

Configuration: ’Acti\.re (Debug)

| Platform: [Active (ARM)

Configuration Manager...

# ARM/GNU Common
[ General
& Output Files
7| ARM/GNU C Compiler
[ General
[ Preprocessor
[ Symbols
[ Directories
[ Optimization
[ Debugging
[ Warnings
[ Miscellaneous
4 [Z] ARM/GNU Linker
[ General
[ Libraries
[ Optimization
[ Memary Settings
Z ARM/GNU Assernbler
[ General
[ Debugging
7| ARM/GNU Preprocessing Assembly
[ General
[ Symbols
[ Debugging
ARM/GNU Archiver
[ General

4] 1 3

ARM/GNU Linker = Miscell

Linker Flags:

-T"././5ecureProject/Device_Startup/saml|11_nonsecure.ld”

Other options (-Xlinker [option])

Other objects
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Tip: The Non-Secure Project can also be imported by creating a new solution. Once the
solution is created it can be added into a secure solution using Add > Existing Project, as
shown below:

Seolution Explorer - 3 x

&

4 Build Selution

Rebuild Solution Ctrl+ Alt+F7

Dependencies
Cutput Files
ibraries

Clean Solution

Batch Build...

Configuration Manager...
evice_Startup

da Copy Full Path amples
=] Collapse al
@ New Sciution Explorer View pl

i
New Project... Add * Roolchain
Existing Project... Set StartUp Projects... trustzone
Example Project... Ctrl+Shift+E prmel_start.c
atmel_start.h
New Item... Ctri=Shift+A atmel_start_pins.h
Existing Item... Shift+ Alt+ A Rename F2 driver_init.c
driver_init.h
New Solution Folder Open Folder in File Explorer ke
main.c
Properties
Close Solution

5.5  Importing the Secure Project in pVision® from Keil®
1. For importing both secure and non-secure projects in the same workspace:
— Create a folder and unzip the secure and non-secure project in the same folder

— Rename the *gpdsc files in both folders to avoid confusion (e.g: AtmelStart_S.gpdsc and
AtmelStart_NS.gpdsc)

— Create a Keil project file by selecting these *.gpdsc files separately:

3.1. File -> Open -> Secure project folder -> select the AtmelStart_S.gpdsc file (after
selecting Show All File Types) -> a project will be created. Save and close the
project.

3.2. Repeat the above step for the non-secure project

— Create a Multi Project workspace in Keil MDK and add both the project files (.uvprojx file for
secure and non-secure)
— Configure the secure project as described below
2. Go to Options by right clicking the project name in the workspace. Under the Target tab, go to the
Code Generation section and make sure the ARM Compiler is “Use default compiler version 6”,
change the software model to “Secure Mode” for a secure project, and select the check box “Use
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MicroLIB”.

Options for Target "ATSAMLI1EISA’

Device Target | Output | Listing | Iser | C/C++ (ACE) | A=m | Linker | Debug | Ltilities |

-

)

© 2018 Microchip Technology Inc.

Microchip ATSAML11E16A Code Generation
ARM Compiler: |Use default compiler version & j
¥al (MHz): [12.0
Software Model: |Secure Mode ﬂ
Operating system: |Nnr‘|e ﬂ
System Viewer File: [v LUse MicroLIB [
ATSAML11E164 svd J
[ Use Custom File
Read/Only Memarny Areas Read Write Memory Areas
default  offchip Start Size Startup default  offchip Start Size Molnit
r rRom: | | a ™ RAMT: | | r
I~ RoM2 | | ~ I~ RAM2 | | r
I ROM3: | | - ™ RAM3: | | r
on-chip on-chip
¥  IRoM1: |00 | 10000 = ¥ IRaMi; [0c20000000  ((x4000 |—
™ IROM2: |2c400000  [BcB00 - I IRAMZ: | | r
oK |  Cancedl |  Defaits | Help
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3. Go to the C/C++ tab. Under the Language/Code Generation section change the language to “C99”.

-

Options for Target 'ATSAML11E16A ==

Device | Target | Output | Listing | Iser | Asm | Lirkcer | Debug | Ltilities |

Preprocessor Symbols

Define: |
Undefine: |
Language / Code Generation
[ Execute-only Code Wamings: |A.C5-Iike Wamings ﬂ Language C: |.:99 ﬂ
Optimization: |-01] ﬂ [~ Tum Wamings into Emors Language C++: |.:1+95 ﬂ
[ Link-Time Cptimization [ Plain Charis Signed v Short enums/wechar
[~ Split Load and Store Multiple [~ Read-Only Posttion Independent [ use RTTI
¥ One ELF Section per Function [ Bead-Write Position Independert [ Mo Auto Includes
Include
Paths | |:|
Misc |
Controlz
Compiler o std=c99 ~target=am-am-none-eabi -mcpu=cortex-m23 ¢ -
Cztr'?ml fno-tti funsigned-char fshort-enums fshort-wchar
ring -

QK | Cancel Defaults Help

Note: Selecting the value for Warnings as “AC-5 like Warnings” is optional.
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4. Under the Linker tab, uncheck the “Use Memory Layout from Target Dialog Box” and browse the
Scatter file from the secure project.
Options for Target 'ATSAML11E16A ==
Device | Target | Output | Listing | User | CAC++ (ACE) | Asm IJI'll‘i'3f| Debug | Litilities |
[ Use Memary Layout from Target Dialog /0 Base: |
[~ Make RW Sections Position Independent R/D Base: |{b:'I}DDDDDDD
[~ Make RO Sections Position Independent
2 P RAW Base [(x20000000
[ Dont Search Standard Libraries
[v Report might fail' Conditions as Emors e |
Sc:at_'tFnler “toolchain kel inker'saml 11_secure sct ﬂ |:| Edit...
ile
Misc o
corntrols il
Linker |-cpu=Cortex-M23 "0 -~
control  [ibrany_type=microlib —strict —scatter " toolchain'keilinker'saml 11_secure sct”
string -
oK | Cancel Defaults Help
5. Under the Debug tab, select the value CMSIS-DAP for the “Use” radio button. Click on Settings and
go to the Pack tab. Change the default dbgconfig file with the new UROW settings, which will be
available in Toolchain\keil\DebugConfig\SAMI11.dbgconf.
2 [ Debug allini
R SN
3 BESET
4
5 g, main
[ K options for Target 'ATSAMLILEIEA 3
Device | Target | Output | Lsng | User | C/Cos (ACE) | Asm | Limicer Debug | Utities |
£ U Smider  wthmatictors Setings | | @ Use- [CHSISAP ARMVEM Debugg v | Setrgs || CMSIS-DAR ARMNE-M Target Driver Setup
I™ Limk Spaed to Real-Time Debug | Trace | Fash Download | Fack |
fﬁmﬁ::mma-.&mm ¥ Fun to main() :h;o:::mma‘ﬁmm r CI:‘EIE'D:‘P'”%:SW Adepter sw DQMDOODE _
—  ||= T : = = oo _ Derontiame _
Festoue Diebusg Soasion Setinge A K:w S S o] Sovl hs:[ATMLIT3801180C R e [ ]
¥ Beeakpoints W Toobax ¥ Bresiports W Toobax Frmwiare Verson: [03.26.0188 J
CPUDLL Parameter. Dxiver DLL. Parameter. — : | | | ,_
I I [rramvewolL [P0
Dialeg DLL: Paramater Dialog DLL: Paramater: Deut;fmd 4 Resst Options Cache Optiors Dawrload Options
[ | [TEMBLL oM Connect: [under Feset | [Feset: [SYSRESETREG »| | W Cache Code I” esy Code Diowrioad
I~ Wam F outdatsd Exacutable is lbaded I~ Wam ¥ outdated Exscutable is loaded :‘_' xmt’;ﬁ:ﬂ I Step ste Foset. P o ey Dioed o Fish
Manags Companant Wewar Desception Fea .|
| cwos | s | = o ][ e==_] [ ]
6. In addition, go to the Debug tab in Options for a secure project and edit the content of the
initialization file as follows:
© 2018 Microchip Technology Inc. User Guide DS50002793A-page 53



Atmel START User's Guide
TrustZone Support

LOAD “Specify the Path of .axf file of non-secure project" incremental
LOAD “Specify the Path of .axf file of secure project” incremental

— RESET
— g, main
7. Under the Utilities tab, go to the Configuration Flash menu command and browse the Init file as
Load_ns.ini under “User Target Driver for Flash Programming”. Edit the content of the Init file as
follows:
— LOAD “.\\Specify Non-secure project path\UVBuild\AtmelStart_NS.axf’ incremental
8. Compile the secure project.
9. Configure the non-secure project as described here — Configure Non-Secure Project.
5.6  Importing the Non-Secure Project in uVision® from Keil®
1. Create a Multi Project workspace as described here - Creating multi-project workspace and
configure secure project.
2. Go to the Options by right clicking the project name in the workspace. Under the Target tab, go to

the Code Generation section and make sure the ARM Compiler is “Use default compiler version 67,
change the software model to “Non-Secure Mode” for a secure project, and select the check box
“Use MicroLIB”.

Options for Target 'ATSAML11E164’ (3]
Device larget | Output | Listing | User | C/AC++ (ACE) | Asm | Linker | Debug | |tilities |
Microchip ATSAML11E16A Code Generation
ARM Compiler: |Use default compiler version & ﬂ
¥tal (MHz): [12.0
Software Model: |Nnn-Secure Mode ﬂ
Operating system: |Nnne j
System Viewer Fils: [
|.#.T SAMLT1E16A svd J
[ Use Custom Filz
Fead/Only Memary Areas FeadWrite Memory Areas
default  offchip Start Size Startup default  offchip Start Size Molnit
I RoM1: | | f‘  RAMI: | | r
I RomZ | | e I RAMZ | | r
I RoM3: | | ~ ™ RAM3: | | r
on-chip on-chip
¥  IRoM1: |Bx<0 | 10000 o W IRaMi; [B20000000  ((x4000 -
™ IROM2: [Bc400000  [axB00 « I IRAM2: | | r

| oK || Cancel || Defaults |
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3. Go to the C/C++ tab. Under the Language/Code Generation section change the language to “C99”.
Browse the path of Trustzone_veneer.h file in Include Paths.

Options for Target 'ATSAML11E16A ==
Device | Target | Output | Listing | User C/C++I(ACE) | Asm | Linkeer | Debug | Lkilities |

Preprocessar Symbaols

Define: |
Undefine: |
Language / Code Generation
[ Execute-only Code Wamings: |.ﬁ.C5-|ike Wamings ﬂ Language C: |c53 ﬂ
Optimization: |-OD | I Tum Wamings into Emors Language C++: |,:H53 j
[ Link-Time Cptimization [ Plain Charis Signed ¥ Short enums/wchar
[~ Split Load and Store Muttiple [~ Read-Only Posttion Independent [ use RTTI
¥ One ELF Section per Function [ Bead-Write Position Independent [ Mo Auto Includes
Include . \TZ-MixSecureEIC-5'trustzone
Paths
Misc |
Controls
Compiler |z -std=c99 ~target=arm-am-none-eabi mopu=cortexm23 < -
C;"‘?"“' fno-iti funsigned-char fshort-enums fshort-wchar
ring -

oK | Tera Defondts Help

Note: Selecting the value for Warnings as “AC-5 like Warnings” is optional.
4. Add a secure veneer library file (Workspace \UVBuild\AtmelStart S CMSE_Lib.0) in a non-secure
| PR AN
4 ATSAMLI1EIGA
J Source Group 1

=S CMSE Library
1 Atmelstart 5_CMSE_Lib.o

project.
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5. Under the Linker tab, uncheck the “Use Memory Layout from Target Dialog Box” and browse the
Scatter file from the non-secure project.

Options for Target 'ATSAML11E16A ==
Device | Target | Output | Listing | User | C/C++ (ACE) | Asm Lirker | Debug | Lkilities |
[ |Use Memary Layout from Target Dialog /0 Base: |
[~ Make RW Sections Position Independent R/D Base: |{b.;1]-[|-|]-|]-|]-|]-[|-|}

[~ Make RO Sections Posttion Independent
[ Dont Search Standard Libraries
[v Report might fail' Conditions as Emors

R/W Base |B<20000000

disable WWamings: |

Scatfer | \TZ-MixS EIC-5'toolchainkeilinkerisaml11 ot - i
Fie ecure oolchainkeil\inker'saml11_nonsecure.s J Edit...

Misc -
controls il
Linker |-cpu=Cortex-M23 "0 -~
control  |-strict —scatter " \UVBuild'AtmelStart_ NS sct”
string L

oK Cancel Defaults Help

6. Under the Debug tab, select the value as CMSIS-DAP for “Use” radio button. Click on Settings and
go to the Pack tab. Change the default dbgconfig file with the new UROW settings which will be
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available in Toolchain\kei\DebugConfig\SAMI11.dbgconf.

[ ] Debug_ns.ini
1 LoaD "..\\TZ-MixSecureEIC-N5\\UVBuild\\AtmelStart N3.axf" incremental
2 RESET
3
4 g, main
Options for Target "ATSAML11E164° (3]

Device | Tanget | Output | Listing | User | C/C+= (ACE) | Asm | Linker Debug | | tilities |

" Use Simulator ~ with restrictions Settings * Use: |CMSIS—D.P|F' ARMvE-M Debuggj Settings

[ Limit Speed to Real-Time

¥ Load Application at Startup [v¥ Run to maini) [ Load Application at Startup [
Initizlization File: Initizlization File:
J |.\Debug_ns.ini J Edit... |
Restore Debug Session Settings Riestore Debug Session Settings

|v¥ Breakpoints [v Toolbox [v Breakpoints v Toolbaox

¥ Watch Windows & Performance Analyzer ¥ Watch Windows

Iv¥" Memory Display [v System Viewer Iv Memory Display Iv System Viewer
CPUDLL: Farameter: Driver DLL: Parameter:
| | SARMVEM.DLL [-MPU
Dialog DLL: Farameter: Dialog DLL: Parameter:
| | |TCM.DLL [pCM23
[ Wam if outdated Executable is loaded [~ Wam if outdated Executable is loaded

Manage Component Viewer Description Files ... |

‘ ok |  Cancel Defaults | Help
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7. In the configuration wizard, change the Chip Erase value to CEO for a non-secure project.
[ ] ATSAML11E16A ATSAML11E16A.dbgconf

Egand Al | Collapse Al | Help [~ Show Gid
Option Value
-l Debugger Setup
-I--Chip Erase
Chip Erase Select CEOQ (Erase Mon-Secure Application)

+ - CEQ Erase Key

+-CE1 Erase Key

+-CE2 Erase Key
- Device Setup

Debug Access Level DAL 2 (Full Debug Access)
#--Program User Configuration Row (UROW) [
+--Program Boot Configuration Row (BOCOR) [

Text Editor }'\Oonﬁguration Wizard f

8. Inthe Debug tab, browse the initialization file as Debug_ns.ini and edit the file by adding the
following content:
— LOAD “Specify the Path of .axf file of non-secure project" incremental
— RESET
— g, main
9. Compile the non-secure project.

5.7 Importing the Secure Project in IAR Embedded Workbench®
IAR Embedded Workbench support will be added soon.

5.8 Importing the Non-Secure Project in IAR Embedded Workbench®
IAR Embedded Workbench support will be added soon.

5.9 Importing the Secure Project using Makefile
Build the project using Makefile, following the procedure described here - 6.4.2 Executing a GNU C
Makefile.
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5.10 Importing Non-Secure Project using Makefile
1. Build the project using Makefile, by following the procedure described here - 6.4.2 Executing a

GNU C Makefile.

2. It displays the following warning messages:

2.1. The SAML11 non-secure project needs input files from the secure project. Here are the
example steps:

211,

Get the ‘Device Startup/samlll nonsecure.ld), ‘trustzone/
trustzone veneer.h’and ‘gcc/libsecure gateway veneer.lib’files
from the secure project.

Copy the ‘sam111 nonsecure.ld into gcc/gec’ folder in the non-secure
project.

Copy ‘trustzone veneer.h’and ‘libsecure gateway veneer.lib'into
the root folder, in the non-secure project.

Update Makefile to use the new linker script: -T". . /gcc/gce/

samlll nonsecure.ld".

Update Makefile to include the secure gateway lib: -W1, --start-group -1m
-l:libsecure gateway veneer.lib -L"../" -Wl,--end-group.

3. Follow the procedure described in the warning message.
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Using Atmel START Output in External Tools

When your project is configured in Atmel START, you must export it in order to use it in a C compiler.

Related Links
2.2 Supported IDEs and Compilers

6.1 Atmel Studio

The following steps describe how to use the output from Atmel START in Atmel Studio.

6.1.1 Exporting the Project from Atmel START

1. On the Atmel START website, create a new project (Example or Board).

2. Click on the Export Software Component button. For exporting project for Atmel Studio and

Somonium IDE, select Atmel Studio.

DOWNLOAD YOUR CONFIGURED PROJECT

Download a generated pack containing all your configured software components.

Select which IDE or command line tool you want the pack to include support files for:

Eﬂ Atrmnel Studic:

Vi pvision from Keil:
@ IAR Embedded Workbench:

=9 Makefile (standalone]:

OO K

Specify file name (optional): My Project

Y DOWNLOAD PACK

3. Click on DOWNLOAD PACK.
An ‘atmelstart.atzip’ pack file will be downloaded.

6.1.2 Steps to Import the Atmel START Output into Atmel Studio
1. Launch Atmel Studio.
2. Select File > Import > Atmel Start Project.
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AtmelStudio (Administrator)

File | Edit View ASF  Project Debug Tools Window  Help
Nen SERNEITY
Open * ‘ -

Close
Close Solution

Impaort b AVR32 Studio Project...
Save Selected ltems Ctrl+5 AVR Studie 4 Project...
. Save Selected ltemns As... Atmel Start Project
W Save All Ctrl+Shift+5

Project Template...

Export Template...

Page Setup...

Print... Ctrl+P

Recent Files ]

Recent Projects and Solutions ]
E Bt Alt+F4

3. Browse and select the downloaded ‘atmelstart.atzip’ file.

Ctrl+3
Ctrl+4

Ctrl+T

4. The "Atmel Start Importer" dialog box will open. Enter the project details Project name >

Location > Solution name. Click OK.

Atrel Start Importer

Import Atmel Start Project

Atmel Start Project].atzip): C\Users\m43934\Downloads\MyB17Pro.atzip

View project summary {CM315 package information)

Project Name: MyB17Prol

Solution: Create New Solution

Solution Name: My817Prol

View project import summary

Device Pack Manager

A new Atmel Studio project will be created, and the files will be imported.

Lacation: C\Users\m43934\Documents\Atmel Studic\7.0
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EJ mye17pron - Atmelstudio

File Edit View VAssist{ ASF Project Build Debug Tools Window Help
ie-o(B-Au-ARE YDA -[EHA|P W Debug
S | Plo ¢ 21k T He B R M .}

atmel_start.c <

#include <atmel_start.h>

* Initializes MCU, drivers and middleware in the project

Slvoid atmel start_init{void)
{
system_init();

}

6.1.3 Generate Doxygen Output

Some projects contain documentation formatted for Doxygen.

~ Debug Browser ~ | p o full
_ W ATHNYE17 T NoTool -
Solution Explorer

W o-am L =|BH
Search Solution Explorer (Ctrl+ )
4@l Solution 'My817Pral’ (1 praject)
4 My817Pro0
=d| Dependencies
| Output Files
o Libraries
1 Config
3 doxygen
[ examples
[ include
[_J src
[ utils
< atmel_start.c
| atmel_start.h
* driver_isr.c

main.c

T v T v T ww

o, [0, [=

1. Note: Doxygen must be installed; download it from http://www.doxygen.org. You will be asked to
configure Studio to locate Doxygen executable; this defaults to ‘C: \Program Files\doxygen

\bin\doxygen.exe’.

Click on the Doxygen button to generate documentation.

Doxygen will run, and the generated documentation will open in a window.

Tip: The generated files can be found under the folder ‘doxygen/generator/html’
and ‘doxygen/generator/xml’. These are not added to the project. There is a
separate Doxygen extension for Studio that can be used if more control is needed. It can

be found at https://gallery.atmel.com

6.1.4 Steps to Re-Configure the Project using Atmel START

1. Click on the Re-Configure button or right click on the project node in the Solution Explorer window,

and from the menu, select Re-configure Atmel Start Project.
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@ o-d@m| F =80
Search Selution Explorer (Ctrl+7)

A\

@l Solution 'My817Pro0’ (1 project)
Doxygen

a My817Prol
Dependencies
Output Files
Libraries

hi.l

Reconfigure

Config
doxygen
exarnples
include

srC

utils
atmel_start.c
atmel_start.h
| driver_isr.c

aElo U E DD E R

C main.c

Atmel START will open up in a window inside Atmel Studio.

2. Do changes to the project; click the GENERATE PROJECT button at the bottom of the Atmel

START window.

Standard Mode Y2 | Quick Launch (Ctrl+Q)

My817ProD - AtmelStudio

Fle Edt View VAssistX ASF Project Buld Debug Took Window Help
e-o|lg-a
Wi ow |

B i RreBEE-, | m

A [9- @ [Ealp m pebug
bt | % | @ - .

- Debug Browser -

&L maTine T NoToat

@ s =|BE
rer (Ctrte")

@ Add software component B - ok s

| | Aco | | | | 20

SELECTED BOARD: ATTINY817 XPLAINED PRO

@ | # | &= oasHeoard

[ USART.0

Qemoe Atmel

Atmel Studio integrated development platform, the kit provides easy access to the features of the Atmel ATtiny817 and explains how to

integrate the device in a customer design.

The Atmel ATtiny817 Xplained Pro evaluation kit is a hardware platform to evaluate the Atmel ATtiny817 microcontroller. Supported by the

D GENERATE PROJECT

P = B x

a0

The old configuration will be removed and the new configuration applied.

3. If there are any modified files, you will get a window with a list of the modified files. Select which

files should be overwritten. Optionally, select to backup the overwritten files.
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Project Summary

*

There are differences between some of the imported Atrmel Start files and the corresponding files in your

project.

Please select the files you would like to overwrite from the list below.

@ Files Modified

[] include/port.h View Diff...

@ Files Added

0,10, I

Import File

=
e o =

=

Import File

C] Import File:

Import File:
Import File:
Import File:
Import File:

Import File:

doxygen/generator/DoxygenLayout.cml
doxygen/generator/doxyfile.doxygen
dowygen/mainpage.dox

main.c

sre/driver_init.c

s include/driver_init.h

tincludefatmel_start_pins.h

driver_isr.c

Backup Current Project  File Mame : My817Pro0_2

6.1.5 Creating New Project using Start
Start can be opened in a window inside Studio to generate a project or load an example project.

1. Select Atmel Start Project or Atmel Start Example Project from the File > New menu.
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F] Atmelstudio

File | Edit View  VAssistX  ASF
Mew
Open
Close
Close Solution
Import
Save Selected Items
Save Selected lterns As...
WY SaveAll
Export Template...
Page Setup...
Print...
Recent Files
Recent Projects and Selutions

B Exit

A new project is created.

6.1.6 Settings

Project Debug Tools Window  Help
| {3 Project.. Ctrl+Shift+N
P File.. Ctrl+N

As  Atmel Start Project
As  Atmel Start Bcample Project

* | & Example Project.. Ctrl+Shift+E
Ctrl+5
Ctrl+Shift+5
Ctrl+P
3
.3
Alt+F4

Settings are accessed from menu Tools > Options > Atmel Start.

1. Set location of Doxygen executable.

Options

Search QOptions (Ctrl+E) pel

Environment ~
Projects
Source Control
Text Editor
Debugger
Atmel Software Framework
Atmel Start
Doxygen

[

File Compare
Settings
Atmel Studio Feedback
Builder
Device and Tool libraries
Documentation
Extensions
Programming Dialog
Status Management

v v v v v W W

2. Define tool for file comparison.

Path of the Doxygen application:
CM\Program Files\doxygen'\bin\doxygen.exe D
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Options

Search Options (Ctrl+E)

I Environment

I» Projects

I Source Control

I» Text Editor

I Debugger

I+ Atmel Software Framework
4 Atmel Start

Doxygen

Settings
Atmel Studio Feedback
Builder
Device and Tool libraries
Documentation
Extensions
Programming Dialog
Status Management

v v v v v v W

Configure application path for Comparing Files
Path of the application used for comparing files:

|C:\Program Files (x86)\WinMerge\WinMergel.exe

Command line arguments to be used for file comparision:

|9€ort'gfrmi %mine /5 ju

= %original - Path of the original Software Framework file.
= %mine - Path of the modified file in the local project.

If the command line for the configured file compare application iz FileCompare.exe
Sfilepaths filepathe | specify %original for filepafh: and %mine for filepaths .

For example. if configuring Winllerse a= the compare application, specify the fol-
lowing command line arguments :

Horiginal %mine /s /u

3. General settings.

Options

Search Optio

Environment
Projects
Source Control
Text Editor
Debugger
Atmel Software Framework
Atmel Start

Doxygen

File Compare
Atmel Studio Feedback
Builder

[

Device and Tool libraries

Extensions

3

4

3

[ Documentation
3

I> Programming Dialog
4

Status Management

Atmel Start Backend Configuration
Backend URL
Atmel Start Frontend Configuration

http://start.atmel.com

Browser Zoomlevel 0
Frontend URL http://start.atmel.com
Settings
Atzip Backup Limit 2147483647
Enable logging False
Log verbosity Minimal
Atzip Backup Limit

Controls the number of project snapshots to keep.

6.1.7 Restore Project from Backup

A backup of the project is taken when reconfiguring with Atmel START. Backups are stored in the folder
‘.atmel-start-backup’ under the project folder.

1. Backups of type ‘. atzip’ are opened in Atmel Studio by using the Atmel Start Importer.
Note: These backups have a bug: If the user has added or renamed files and folders to the
backed-up project, these will be removed if the restored backup is reconfigured in Atmel START. If
this happens, import the project again and avoid using Atmel START to reconfigure.
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2. Backup of type ‘. zip'.

1. Unzip to a folder.

2. Create a new project in Atmel Studio of type Atmel Studio Solution > Blank Solution
(File > New > Project).

3. In Solution Explorer on the right side, select the Solution, right click and select Add

Existing Project, browse to the unzipped folder and select the Atmel Studio project file.

6.2 IAR Embedded Workbench®

The following steps describe how to use the output from Atmel START in IAR Embedded Workbench.
Make sure you have the latest updates of IAR Embedded Workbench installed.

6.2.1 Exporting the Project from Atmel START
1.  On the Atmel START website, create a new project (Example or Board).
2. Click on the Export Software Component button.
3. Make sure the "IAR Embedded Workbench" check box is checked.

DOWNLOAD YOUR CONFIGURED PROJECT

Download a generated pack containing all your configured software components.

Select which IDE or command line tool you want the pack to include support files for:

E Atmel Studio:

WY pvision from Keil:

[@ IAR Embedded Workbench:

;;1'. Somnium DRT (Atmel Studio plugin):

& Makefile (standalone):

— [ K]
"/

Specify file name (optional): | My Project

+# DOWNLOAD PACK

4. Click on DOWNLOAD PACK.
An ‘atmelstart.atzip’ pack file will be downloaded.

5. Rename the downloaded file's extension to ‘. zip’ (change from ‘. atzip' to ‘. zip’).

6. Unzip the resulting ‘atmelstart.zip’ file into a folder of your choice, where you would like to
create your IAR project.

6.2.2  Open the Project in IAR Embedded Workbench®

Before importing the project, make sure that the project connections are enabled in IAR Embedded
Workbench: Go to Tools > Options > Project, where you check the "Enable project connections" box.
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- Common Fonts
Key Bindings
Language

- Editor Save editor windows before building:

Stop build operation on:

- Messages

i 5 Save workspace and projects before
" building:

L. Spurce Code Control Make before debugging:

[]Beload last workspace at statup

Play a sound after build operations

Generate browse information

[] Mo sounce browser and build status updates when the IDE is not the foreground process
( Enable project connections J

1. To start using project connections, you need to have an open project, which can be empty.

1. To create a new, empty project, go to Project > Create New Project... > Empty Project.

Note: The IAR project (the .ewp file) must be created in the same folder as the downloaded
atmelstart.zip was extracted.

2.  When you have an open IAR project, you can connect it to your Atmel START project.

2. From the Project menu, you will be able to select Add Project Connection. This opens a dialog box
where you can choose the external tool you want to set up a connection with. Choose IAR Project
Connection and click OK.

3. A browser window opens. Select the iar-project-connection. ipcf file in the extracted
folder created as in section 6.2.1 Exporting the Project from Atmel START.

After the import of the .ipcf file, all the generated code is automatically added to the IAR Embedded
Workbench project.
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File Edit View Project Simulator Tools Window Help

- IEIEEY TR VY e Erop dH BURS LD
Workspace X
|Debug

Files O
e yProjoct-Dobug v ||
= src

@ 1 Header Files

L83 S0urce Files

atmel_start.c
hal_atomic.c

hal_delay.c

hal_gpio.c

hal_init.c

hal_io.c

hal_sleep.c
hpl_core_miplus_base.c
hpl_golkz_v111.c
hpl_mclk_v21l.c
hpl_osc3zketrl_v300.c
hpl_oscetrl_v300.c
hpl_pmZ_v210b.c
hpl_port_w211.c

rmain.c

startup_saml22.c
systermn_saml22.c
utils_assertc

— [ iarproject-connection.ipcf

= [ Output

I b yProject

Ready

The required include directories (Options > C/C++ Compiler > Preprocessor) are added to the
project as well.
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Categony:

| Factom Seftings |

General Options [ Multifile Compilation
Runtime Checking Dizcard Unused Publics

CfC++ Compiler

Assembler | Code | Optimizations | Output | List | Preprocessor | Diagnestics | | * | *

Qutput Converter . )
Custamn Build [ JHgnore standard include directories!

Build Actions Additional include directories: (one per ling)

Linker SPROJ_DIRS wtils\include

Debugger $PROJ_DIRS halhplgck
Simulator SPROJ_DIRS\CMSIS Include’,
Angel $PROJ_DIRS haltinclude
CMSIS DAP SPROJ_DIRS hal*hri

GOB Server Preinclude file:
IAR. ROM-monitor
I-jet/TTAGjet
ILink/I-Trace Defined symbaols: {one per ling)

TI Stellaris _ ATSAMLZZNIBA_ [ ] Preprocessor output to file
Macraigor Preserve comments

PE micro Generate Hline directives

RDI

STLIMK
Third-Party Driver
¥DS100/200/I1C01

Cancel

4. |If the project uses an AVR 8-bit controller, the C-library must be changed. Select Project >
Options > General Options > Library Configuration. Change "Library" to "Normal DLIB".
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Cateqgony:
General Options
Static Analysis
C/C++ Compiler
Assembler |Targe.-t | Output | Library Configuration | Librany Options | Heap Corfigul * | *
Custom Build
Build Actions Nescriotion:
urer | vl uesc:mm | corfi of the C/C
i se the nomal configuration of the C/L++
Debug;;er rurtime library. Mo locale interface,
Atmel-ICE C locale, no file descriptor support,
AVE. OME! no muttibytes in printf and scanf, and
CCR no hex floats in stiod.
ICE200
JTAGICE Library file:
JTAGICE3 STOOLKIT_DIRs\LIE\DLIB JIAVR-3s-8c_muln r50
JTAGICE mkII . o
b LConfiguration file;
ragen $TOOLKIT_DIRS\LIB\DLIB\dIAVR-3sec_mulnih
Simulator
Third-Party Driver
[ ] J [ Cancel

3. Note: Adding a project connection for a project for an AVR device may generate warnings about
that IAR IDE cannot enable linker map and log files. These messages are notifications about the
use of the default linker files and can be safely ignored. It is recommended to disable these
notifications by checking the "Don't show again" check-box.

Since the IAR IPCF files do not support debugger options, they must be selected manually before
debugging. For Microchip Xplained boards, "CMSIS DAP" should be used to download and debug
the projects correctly.

5. If the project uses QTouch Library, the stack memory set by default is not sufficient, change
CSTACK and RSTACK.
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Options for node "MyCTouchProject” ot
Cateqony:
General Options
Static Analysis
C/C++ Compiler
Azsembler Target Output  Librany Corfiguration  Library Options  Heap Configu * | *
Custom Build
Build Actions ) )

Linker Data stack ({CSTACK) Betum address stack (RSTACK)
Debugger Size bytes): |50 Depth {levels):
Atmel-ICE Place in extemal memary Place in extemal memaony

AVR ONME!
CCR External Memory Corfiguration
ICE200 [ ] Enable extemal memary bus
JTAGICE Add one wait state to extemal memory accesses
JTAGICEZ
TTAGICE mkll o — —
O D (D)

Dragon
Simulator () 0 ()
Third-Party Driver

Initiglize unused intemupt vectors with RET! instructions

[] Enable bit defintions in 1/0-Include files

Cancel
6. Select Project > Options > Debugger > Setup. Change "Driver" to "CMSIS DAP".
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Category:

| Factorp Settings

General Options

Runtime Checking
C/C++ Compiler
Assembler Setup | Download | Images | Extra Options | Multicore | F‘Iugins|
Qutput Converter
Custom Build Driver Fun to

Build Actions | CMSIS DAP b | |'T'E'i”
Linker

g
Simulator [ ] Use macro file(s)
Angel
CMSIS DAP
GDE Server
IAR. ROM-monitor
I4etfITAGjet

J4Linkf1-Trace
T1 Stellaris [ Ovenide defautt

Device description file

Macraigor

PE micro

RDI

STLINK
Third-Party Driver
XD5100/200,/1C0I

Cancel

7. Click on the Download tab. Make sure the "Use flash loader(s)" is checked.
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Category:

| Factorp Settings

General Options
Runtime Checking
C/C++ Compiler
Assembler Setup | Dowrload | images | Bxtra Options | Mutticore | Plugins |
Qutput Converter Dﬁd'tam to runnin
ol g target
Custom Build

Build Actions [ Verify downrload
Linker

[ ] Suppress dowrload
(

Simulator
Angel || Dvemide default board file

CMSI5 DAP $TOOLKIT_DIRS\config'flashloader',
GDE Server
LAR. ROM-monitor Edit. ..
I-4jet/TTAGjet
J4Linkf1-Trace

TI Stellaris
Macraigor

PE micro

RDI

ST-LIMK
Third-Party Driver
¥D5100/200/ICDI

| | Cancel

8. Select CMSIS-DAP category, go to the JTAG/SWD tab, and set Interface to "SWD". Click OK.
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Categony:

General Options
Runtime Checking
CfC++ Compiler
Assembler
Qutput Converter
Custom Build
Build Actions
Linker
Debugger
Simulator
Angel
GDB Server
IAR. ROM-monitor
IHet/TTAGet
JLinkf31-Trace
TI Stellaris
Macraigaor
PE micro
RDI
ST-LINK
Third-Party Driver
¥D5 100,200,101

Factomy Settings

JTAG/SWD | Breskpoints

Probe corfig
(il Auto

Probe configuration file
Cwvemide default

Explict probe configuration
Multi4arget debug system

Target number [TAP ar Multidrop (D] D

Target with multiple CPLUs

CPU number on target; E

() From file |
7 Explicit

Interface

0 JTAG

JTAG/SWD speed

Cancel

9. If the project uses QTouch Library, the linker output format must be set to Intel hex. Project >
Options > Linker > Output. Click on the "Override default" box and change the output file
extension to ‘. hex’. Under Format, select Others and select ‘intel-extended’ from the drop-
down menu.
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Options for node "MyCTouchProject” >
Categony: Factary Settings
General Options
Static Analysis

CfC++ Compiler
Assembler Corfig Qutput | Exira Output  Stack Usage  List Log Hdefir| * | *
Cu.sb:nm I?!uild Output file
E'—"'j Actions Ovemide default Secondary output file:
: :
Debugger | MyQ TouchProject hex (Mone for the selected format)
Atmel-ICE Format
AVR ONE! (O Debug information for C-SPY
CCR With rurtime control modules
ICE200 With /0 emulation modules
JTAGICE Buffered terminal output
JTAGICE3 Allow C-SPY-specic extra output file
ITAGICE mkiI @ Other
Dragon Output format: | intel-extended bl
Simulator Format variant: | Mone e
Third-Party Driver
Moduledocal symbols: | Include all =
Careai

Keil® pVision®

The following steps describe how to use the output from Atmel START in Keil pVision.

Exporting the Project from Atmel START

1.  On the Atmel START website, create a new project (Example or Board).
2. Click on the Export Software Component button. Make sure the "uVision from Keil" check box is

checked.
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DOWNLOAD YOUR CONFIGURED PROJECT

Download a generated pack containing all your configured software components.

Select which IDE or command line tool you want the pack to include support files for:

E Atmel Studio:

(u—ﬂ pVision from Keil:

@ IAR Embedded Workbench:

;;;. Somnium DRT (Atmel Studio plugin):

&2 Makefile (standalone):

Specify file name (optional): | My Project

— K KR E]

+» DOWNLOAD PACK

3. Click on DOWNLOAD PACK.
An ‘atmelstart.atzip’ pack file will be downloaded.

4. Rename the downloaded file's extension to ‘. zip’ (change from ‘. atzip’ to ‘. zip’).

5. Unzip the resulting ‘atmelstart.zip’ file into a folder of your choice, where you would like to
create your project.

6.3.2 Open the Project in Keil® |.|Vision®

1. Start Keil pVision, and select File > Open. Change the file type filter to show Generator Pack
Description files, (*.gpdsc). Select the ‘AtmelStart.gpdsc’ file from the folder as described in
section 6.3.1 Exporting the Project from Atmel START. Click Open.
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o |

=& Atmel:AtmelStart:Framework
require Device:Startup:1.1.0

Seftware Compeonent Sel. Variant Version  Description
& AtmelStart IE Configuration Files generated by Atrel £ &
= ’ CMSIS Cortex Microcentroller Software Interfacy
¥ CORE i 500 CMSIS-CORE for Cortex-M, SC000, SC30C
@ Dsp r 146 CIMSIS-DSP Library for Cortex-M, SC000
& RTOS (APD) 1.0 CMSIS-RTOS AP for Cortex-M, SC000, ar
# RTOSZ (APT) 2.0 CMSIS-RTOS AP for Cortex-M, SC000, ar
. CMSIS Driver Unified Device Drivers compliant to CMS
’ Compiler ARM Compiler Software Extensions
= ’ Device Startup, System Setup
@ I 1041 System Startup for Atmel SAM D21 Devic
& File Systern MDK-Pro Elﬁ.E.U File Access on varicus storage devices
& Graphics MDK-Pro E| 532.2 User Interface on graphical LCD displays
’ MNetwork MDK-Pro E| 7.20 IPwd /TP Metworking using Ethernet or o
’ USE MDK-Pro ElG.S.U USE Communication with various device
1| | ’
Validation Output Description

Additional software compenents required

Install missing component

[ Resolve HSeled F‘acks][ Details

Help |

2. Make sure CMSIS > Core and Device > Startup are checked.

1. Since the GPDSC does not contain project settings, and the generated code needs Keil C/C++
"C99 Mode" to be compiled (CMSIS exceptions are allowed in coding), it should be enabled after

opening the GPDSC with Keil.

3. Select Project > Options for target... > C/C++.

4. Make sure the "C99 Mode" check box is checked. Click OK.
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kJ Options for Target 'ATSAMD21J184A"

===

Device ] Target ] Qutput ] Listing ] User

Preprocessor Symbols

C/C++ lﬂsm ] Linker ] Debug ] thilities]

Define: |

Undefine: |

Language / Code Generation

[ Execute-only Code
Optimization: Im
[ Optimize for Time

[ Split Load and Stors Muttiple
[+ One ELF Section per Function

[ Strict ANSIC

[ Enum Cortainer always int

[ Plain Char is Signed

[~ Read-Only Posttion Independent
[ Bead-Write Position Independent

v C99 Mode

Wamings:

|NI Wamings j
-

[ Mo Auto Includes

Include |
Paths

Misc |
Controls

string

Compiler |-c99 ¢ —cpu Cortex-M0+ -D__EVAL g -00 —apcs=interwork —split_sections
cortrol |- "C:\Users\kvenild Downloadsatmelstart (13RTE"

"

QK | | Cancel | | Defaults

2. Before debugging your project on the Xplained boards, change the settings to use a CMSIS-DAP
Debugger:

5. Select Project > Options for target... > Debug.

6. Select CMSIS-DAP Debugger from the Use list. Click OK.
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kJ Options for Target 'ATSAMD21J184"

===

(" Use Simulator  with restrictions

Device ] Target ] Output ] Listing ] Iser ] C;"CH] Bsm ] Linker Debug l Ltilities ]

Selfings |(r* Use: ~| ) setings |

[ Limt Speedto Real-Time

Initialization File:

Restore Debug Session Settings
[+ Breakpoirts [+ Toolbox
v Watch Windows & Pedformance Analyzer
v Memory Display v System Viewer

[v Load Application at Startup v Run to main{ [v Load Application at Startup [ Runto main

| B S

Initizlization File:

Restore Debug Session Settings
[+ Breakpoirts [v Toolbox
Iv Watch Windows
[v Memory Display [v System Viewer

CPUDLL: Parameter: Driver DLL: Parameter:
|SARMCM3.DLL | |SARMCM3.DLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:

|DAHMCM1.DLL |—pCMD+

|TAHMCM1.DLL |—pCMD+

ok | cancel | Defaults ‘ Help

L

7. Optional: If the project compiles with error ‘cannot open source input file "sam. h" add device-
specific include path to C/C++ input paths, like ‘. \samd20\include’ for SAM D20 device.
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' -
i Options for Target 'ATSAMD20J18 5

0 Device l Target ] Output l Listing ] User C/Cs+ lﬂsm l Linker ] Debug ] Lktilities ]
B
i Preprocessor Symbaols
- Define: |
B! |Undefine: |
I

Language / Code Generation
1 [ Execute-only Code [ Stict ANSIC Wamings:

Optimization: |Level 0 (00} ~ [ Enum Container always int |"""" Wamings ﬂ

[~ Optimize for Time [ Plain Charis Signed [

[ Split Load and Store Multiple [ Read-Only Position Independent [~ No Auto Includes

W One ELF Section per Function [ Bead-Wiite Position Independent [v C55 Mode

1n;|autdh: |."-1samd2l}"ainclude J
Misc |

| Contraols

Compiler  [-c99 -¢ —cpu Cortex-M0= -D__EVAL g -00 —apcs=interwork -split_sections -l /samd20/include -
1 contral  |H"C:/Users/m43934/Downloads/My Project /RTE/ StmelStart"

string o
oK | Cancel Defaults Help

6.4 GNU C Makefile
The output from Atmel START can be used with GNU C using a Makefile.

6.4.1 Exporting the Project from Atmel START
1.  On the Atmel START website, create a new project (Example or Board).
2. Click on the Export Software Component button.
3. Make sure the "Makefile" check box is checked.
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DOWNLOAD YOUR CONFIGURED PROJECT

Download a generated pack containing all your configured software components.

Select which IDE or command line tool you want the pack to include support files for:

E.&tﬂelstudio:

VY pvision from Keil:
@ IAR Embedded Workbench:
;;;. Somnium DRT (Atmel Studio plugin):
[V‘“‘ Makefile (standalone): ]
Specify file name (optional): | My Project ‘

+» DOWNLOAD PACK

4. Click on DOWNLOAD PACK.
An ‘atmelstart.atzip’ pack file will be downloaded.

5. Rename the downloaded file's extension to ‘. zip’ (change from ‘. atzip’to ‘. zip’).

6. Unzip the resulting ‘atmelstart.zip’ file into a folder of your choice, where you would like to
create your GNU C project.

6.4.2 Executing a GNU C Makefile

Make sure you have installed a GNU C compiler supporting your selected device. The C compiler must
be present in the PATH. Also, the ‘make’ utility should be installed and present in your PATH.

1. If you checked the "Include Makefile" check box when exporting the project from Atmel START, the
extracted ‘atmelstart.atzip’ file should contain a Makefile inside the ‘gcc’ folder.

1. In the folder where you extracted the ‘atmelstart.atzip’ file, go to the ‘gcc’ sub-folder and
open a command prompt.

2. Runmake.
This will build your project.

6.5 SOMNIUM DRT
The following steps describe how to use the output from Atmel START in SOMNIUM DRT.

6.5.1 Exporting the Project from Atmel START
1.  On the Atmel START website, create a new project (Example or Board).

2. Click on the Export Software Component button. For exporting project for Atmel Studio and
Somonium IDE, select Atmel Studio.
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DOWMNLOAD YOUR CONFIGURED PROJECT

Download a generated pack containing all your configured software components.

Select which IDE or command line tool you want the pack to include support files for:

E Atrnel Studio:

Vi pvision from Keil:
@ IAR Embedded Workbench:

&9 Makefile (standalone]:

OO K

Specify file name (optional): | My Project

Y DOWNLOAD PACK

3. Click on DOWNLOAD PACK.

An ‘atmelstart.atzip’ pack file will be downloaded.

6.5.2 Steps to Import Atmel START Output into SOMNIUM DRT

1. Launch SOMNIUM DRT.

2. Select File > Import to open the import dialog.
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5 DRT C/C++ - SOMMIUM DRT Cortex-M IDE
File Edit Source Refactor Mavigate Search  Project
Mew Alt+5Shift+M »
Open File...
Close Ctrl+W
Close All Ctrl+ Shift+W
Save Ctrl+5
Save As..
Save All Ctrl+Shift+5
Revert
Move...
Rename... F2
Refresh F5

Conwvert Line Delimiters To >
Print... Ctrl+P

Switch Workspace »
Restart

(_;_ Import... )
i Export.

3. Inthe General folder select Existing Projects into Workspace and click Next.
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5 Import

Select

Create new projects from an archive file or directory.

Select an import source:

type filter text

a

‘\

=]

Pt

w = General

[T Archive File

( =3 Existing Projects into Workspace )
I File Systemn
[} Preferences

= CiC++

= CVS

= Git

= Install

= Remote Systems

= Run/Debug

= Teamn

@ < Back Next > Einich

Cancel

4. Choose the Select Archive File radio button and browse to the ‘. atzip’ file exported from Atmel

START.
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S Import O X
Import Projects -'
Select a directory to search for existing Eclipse projects. / ,_f
-
() Select root directo ry: Browse
E@) Select archive file: Ci\atmel-stat\SAMD21_START atzip «| | Browse. )
Projects:
type filter text Select All
Project Name Project Type Path Deselect All
SAMD21_START A| Atmel START
Refresh
£ >
Opticns
Search for nested projects
Copy projects into workspace
[ Hide projects that already exist in the workspace
SOMMIUM advanced import
Working sets
[ Add project to working sets
Select...
'i?;' < Back Mext = Einish Cancel

5. Click Next, then Finish, and a new DRT project will be created in the workspace with the imported

files.
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5 DRT C/C++ - SAMD21_START /rnain.c - SOMMNIUM DRT Cortex-M IDE

Eile

Edit

Source

Refactor

Navigate

Search Project Run

Window Help

%5 Debug

[C] DRT_SAMD21_START_SEGGER

P

Rt

RE1=F

Quick Access ||

=

[’ Project Explorer £3
=] -3
v (=5 SAMD21_START
[ Includes
= config
= examples
= hal
= hpl
= hri
= mth
= samd21a
atmel_start_pins.h
\g| atmel_start.c
atmel_start.h
\g| driver_init.c
driver_inith

B

=

L] main.c 2

#include <atmel start.h>

int main (wvoid)

{

/#% Initializes MCU drivers and middleware

I T Y S 8

atmel start_init();

o
= oo

I
8]

Replace with v

while (1) {

appl

cation code */

[

main.c

RTE_Components.h

[2 Problems &3

- =7

&) Console 3

0 items

Description

<

© DRT license: OK

Mo consoles to display at this time.
QF Resource F

>

Writable Smart Insert 2:1

MPLAB® X IDE

Creating an MPLAB® X Project
1. Create a new project using an AVR device.
2. Once the project is created, go to the EXPORT PROJECT page and check the "MPLAB X IDE"

box.
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Atmel | START ATtiny817 € Return To Front Page | Help A

{ } VIEW CODE E SAVE CONFIGURATION D EXPORT PROJECT

EXPORT PROJECT

g DOWNLOAD YOUR CONFIGURED PROJECT WHAT TO DO NEXT?

=

g Download a generated pack contalning all your configured software components. Use one of the selected IDEs and import your project as described in the usi

E Select which IDE or command line tool you want the pack to include support files for: If you de net have any IDEs installed you can dewnload and install Atmel Sty
frae.

E; Atmel Studic:

B4 MPLAB X IDE:

Note: The exported pack can also be used later if you want to import a conf
Atmel START

AR Embedded Workbench:
& How to open in IDEs L‘f

OOorO

& Makefile (standalone):
Specify file name (optional): My Project

& DOWNLOAD PACK

DEVICE PACK INFORMATION

(O crocks

Device: ATtinyB17

Device Pack: ATtiny_DFP

6.6.2 Importing Atmel Start Project in MPLAB® X

1.

2.

Select File > Import > START MPLAB project as shown below:

File|Edit View Mavigate Source Refactor Production Debug Team Tools Window Help Q- Sea

#l Mew Project... Crl+Shift=N -5 - i Tl b= opooo| W vowdor?

T Mew File-.. CtrsN .
= || StartPage -

G Open Project... Ctrl+ Shifte0

Open Recent Project . i
ot . Hex/ELF.. (Prebuilt) File MPLAB

MPLAB IDE w8 Project

e | 28D EC
Atmel Studic Praject
Other Embedded

Q MICROCHIP

LEARN & DISCOVER | MY MPLAB® X IDE | WHAT'S NEW

Clese All Prajects
Open File...
Project Groups... ort Legacy Recent Projects Microchip Login
Import Prebuilt

eva— Already Regrstered?

=al Address

P—

References & Featured Links

» Errata ® Technical Articies and WHEl
[

Browse the ‘. atzip’ file, as shown below:
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Locate *.atzip File

LI
'
g

Project Filename: C: \MPLAB\MPLAB. atzip | Browse... |

< Back Next > Finish

Follow the procedures described in the wizard.
An MPLAB X project will get created.

Fie Edit View Navigate Source Refactor Production Debug Team Took Window Help
il l® L N e w T-‘E-i,-"i-‘f—_-';_&ib-nc;m‘nmunu

Frojects X:Flu | Classes
|5 @ weas

) Header Fies

i [ Important Fies

5 [T Linker Fes

B rowdor

E-ARFELIFeD (a2 60 LA

1
2
5 G s 3 int main(waid)
1 atmel_start.c ; B

L]

1

8

E‘ ::':‘"“ atmel start_init():
= r‘Lj e
%::;.r ¥ while(l)
& o B[
) driver_init.c :
& protected 0.5 -
9 detel =
MPLAB - Dashboard * | Wavigator
8 [Tawuse
o | T Proct Type: Apphcation - Configuration: Default B3
@ Deke
= O ATyal7 Qutput - TraceProfiling >
- & Checksum: Blank, no code kaded [ .
=i Compiler Tookhain
" T AVR (v5.4.0) [C: Program Fies (B5) \Atmel\Studio|7. 0\
i’ Production Image: Optimizaton:
= (@ Mesary
1) Usage Symbxols dsabled, Chck to anable Load Symbols,
[ Data 512 (0x200) bytes
[ Program B, 192 (1x2000) bytes
- 49¢ Debug Tool
@ smulator
AN e e o d b Dinriraer sl ot
<

& e
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Content in Atmel START

Atmel START is a web-based platform for configuring and distributing content, meaning device drivers,
middleware and demo applications for Microchip's AVR and ARM devices. Content for AVR devices is in
a framework called AVR Code, and content for ARM devices is in a framework called ASF4.

The START web interface makes configuration of drivers and applications simple so that even new users
can configure a system and get a system up and running in a short time. In the initial phase of generating
a project in START, the user chooses a device. START automatically selects the appropriate framework
depending on the chosen device.

ARM Content

In Atmel START, the drivers and software stacks for ARM devices are provided as a part of the next
iteration of ASF4. This version is built from scratch and is a complete re-design and re-implementation of
the whole framework to resolved issues reported by users and contributors of older ASF versions, and to
better integrate with the START web Ul. It has still been a goal to keep ASF4 feel familiar for experienced
ASF users, yet easy to get started with for new users. Some changes in ASF4 has been necessary to
meet the requirements for this version, the most important changes are listed in the ASF4 APl manual.

ASF4 is tightly integrated into START, which means that the ASF4 code can be much more tailored to the
users' specification than before. For instance, instead of using C preprocessor conditional expressions to
enable/disable code blocks, disabled code blocks can be entirely removed from the project source which
results in cleaner and easier to read code. The integration into START means that software configuration
is done in a much more user-friendly environment and the only configuration information loaded on the
device is the raw peripheral register content, which makes the firmware image much more compact.

One important issue we have addressed is the memory footprint and performance of the ASF4 based
code. Flash requirements for running ASFv3 based code has been deemed too high by many users. This
has been addressed by using code generation and changing the way peripherals are initialized.
Performance issues that have been reported are typically high interrupt latency/slow code execution,
which has been resolved by making the interrupt handlers smaller and less complex. Some benchmark
numbers comparing ASF4 and ASFv3 can be found in the ASF4 API reference manual.

Detailed description of ASF4 can be found in the ASF4 API Reference Manual.

AVR® Content
Atmel START can be used to generate code for AVR devices.

Hardware drivers, middleware drivers and demo applications for AVR devices are collected in the AVR
Code framework. AVR Code is tightly integrated into START, which means that the code can be tailored
to the users' needs. For instance, instead of using C preprocessor conditional expressions to enable/
disable code blocks, disabled code blocks can be entirely removed from the project source which results
in cleaner and easier to read code. The integration into START means that software configuration is done
in a user-friendly environment and the generated code is tighter connected to the raw hardware, which
makes the firmware image much more compact.

AVR Code is the AVR equivalent of ASF4 for ARM devices. AVR devices typically have more limited
resources than ARM devices, and this is reflected in AVR Code. Using START to configure an application
and export it to the IDE of choice works in the same way for both AVR and ARM devices.

The AVR Code framework is guided by the following priorities:
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Code size.

Code speed.

Simplicity of code.

4. Readability/understandability of code.

w N -

Detailed description of AVR Code can be found in the AVR Code reference manual.
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8. Keyboard Shortcuts
The following keyboard shortcuts are supported by Atmel START.
*  <A>- Open the Add Software Component dialog
*  <D> - Switch to the main dashboard
*  <P> - Switch to the PIN/MUX configurator
*  <C> - Switch to the clock configurator
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Linking to Atmel START

You can link directly to devices, boards, and projects in Atmel START from other web pages.

Dashboard
Open the dashboard with the project last used in your browser if available.

* Link: http://start.atmel.com/#dashboard

Open a new project with a specified device
Open the new project page with the search field set to the specified device. You can specify a device
identifier or a more generic search term. The search result list will show one or more matching devices.

. Format 1: http://start.atmel.com/#device/[device identifier]
* Format2: http://start.atmel.com/#device/[device search]

+  Example 1: http://start.atmel.com/#device/ATSAMD21J18A
*  Example 2: http://start.atmel.com/#device/SAMD21

For a complete list of device identifiers, see http://start.atmel.com/api/v1/devices.

Open a new project with a specified board
Open the new project page with the search field set to the specified board. Just as for devices, you can
specify a more or less accurate search term.

* Format: http://start.atmel.com/#board/ [board identifier]
*  Example: http://start.atmel.com/#board/SAML21XplainedPro
For a complete list of board identifiers, see http://start.atmel.com/api/v1/boards.
Open a specific example project
Open the dashboard with the specified example.
. Format: http://start.atmel.com/#example/ [example identifier (URL encoded) ]

«  Example: http://start.atmel.com/#example/Atmel%3AApplication%5FExamples
%3A0%2E0%2E1%3A%3AApplication%3ALED%5Fswitcher%3A

You can get the link for a given example by opening it. Then open the example configuration (click on it in
the DASHBOARD tab) and select Link from the General section.

Open the example browser with a predefined search
Open the browse examples page with the search field set to the specified text.
. Format: http://start.atmel.com/#examples/[wildcard]

*  Example: http://start.atmel.com/#examples/LED
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A 08/2018 Initial document release.
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The Microchip Web Site

Microchip provides online support via our web site at http://www.microchip.com/. This web site is used as
a means to make files and information easily available to customers. Accessible by using your favorite
Internet browser, the web site contains the following information:

*  Product Support — Data sheets and errata, application notes and sample programs, design
resources, user’s guides and hardware support documents, latest software releases and archived
software

*  General Technical Support — Frequently Asked Questions (FAQ), technical support requests,
online discussion groups, Microchip consultant program member listing

* Business of Microchip — Product selector and ordering guides, latest Microchip press releases,
listing of seminars and events, listings of Microchip sales offices, distributors and factory
representatives

Customer Change Notification Service

Microchip’s customer notification service helps keep customers current on Microchip products.
Subscribers will receive e-mail notification whenever there are changes, updates, revisions or errata
related to a specified product family or development tool of interest.

To register, access the Microchip web site at http://www.microchip.com/. Under “Support”, click on
“Customer Change Notification” and follow the registration instructions.

Customer Support

Users of Microchip products can receive assistance through several channels:

»  Distributor or Representative
* Local Sales Office
*  Field Application Engineer (FAE)
»  Technical Support
Customers should contact their distributor, representative or Field Application Engineer (FAE) for support.

Local sales offices are also available to help customers. A listing of sales offices and locations is included
in the back of this document.

Technical support is available through the web site at: http://www.microchip.com/support

Microchip Devices Code Protection Feature

Note the following details of the code protection feature on Microchip devices:

*  Microchip products meet the specification contained in their particular Microchip Data Sheet.

*  Microchip believes that its family of products is one of the most secure families of its kind on the
market today, when used in the intended manner and under normal conditions.

*  There are dishonest and possibly illegal methods used to breach the code protection feature. All of
these methods, to our knowledge, require using the Microchip products in a manner outside the
operating specifications contained in Microchip’s Data Sheets. Most likely, the person doing so is
engaged in theft of intellectual property.

*  Microchip is willing to work with the customer who is concerned about the integrity of their code.
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*  Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their
code. Code protection does not mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the
code protection features of our products. Attempts to break Microchip’s code protection feature may be a
violation of the Digital Millennium Copyright Act. If such acts allow unauthorized access to your software
or other copyrighted work, you may have a right to sue for relief under that Act.

Legal Notice

Information contained in this publication regarding device applications and the like is provided only for
your convenience and may be superseded by updates. It is your responsibility to ensure that your
application meets with your specifications. MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED, WRITTEN OR ORAL, STATUTORY
OR OTHERWISE, RELATED TO THE INFORMATION, INCLUDING BUT NOT LIMITED TO ITS
CONDITION, QUALITY, PERFORMANCE, MERCHANTABILITY OR FITNESS FOR PURPOSE.
Microchip disclaims all liability arising from this information and its use. Use of Microchip devices in life
support and/or safety applications is entirely at the buyer’s risk, and the buyer agrees to defend,
indemnify and hold harmless Microchip from any and all damages, claims, suits, or expenses resulting
from such use. No licenses are conveyed, implicitly or otherwise, under any Microchip intellectual
property rights unless otherwise stated.

Trademarks

The Microchip name and logo, the Microchip logo, AnyRate, AVR, AVR logo, AVR Freaks, BitCloud,
chipKIT, chipKIT logo, CryptoMemory, CryptoRF, dsPIC, FlashFlex, flexPWR, Heldo, JukeBlox, KeelLoq,
Kleer, LANCheck, LINK MD, maXStylus, maXTouch, MediaLB, megaAVR, MOST, MOST logo, MPLAB,
OptoLyzer, PIC, picoPower, PICSTART, PIC32 logo, Prochip Designer, QTouch, SAM-BA, SpyNIC, SST,
SST Logo, SuperFlash, tinyAVR, UNI/O, and XMEGA are registered trademarks of Microchip Technology
Incorporated in the U.S.A. and other countries.

ClockWorks, The Embedded Control Solutions Company, EtherSynch, Hyper Speed Control, HyperLight
Load, IntelliMOS, mTouch, Precision Edge, and Quiet-Wire are registered trademarks of Microchip
Technology Incorporated in the U.S.A.

Adjacent Key Suppression, AKS, Analog-for-the-Digital Age, Any Capacitor, Anyln, AnyOut, BodyCom,
CodeGuard, CryptoAuthentication, CryptoAutomotive, CryptoCompanion, CryptoController, dsPICDEM,
dsPICDEM.net, Dynamic Average Matching, DAM, ECAN, EtherGREEN, In-Circuit Serial Programming,
ICSP, INICnet, Inter-Chip Connectivity, JitterBlocker, KleerNet, KleerNet logo, memBrain, Mindi, MiWi,
motorBench, MPASM, MPF, MPLAB Certified logo, MPLIB, MPLINK, MultiTRAK, NetDetach, Omniscient
Code Generation, PICDEM, PICDEM.net, PICkit, PICtail, PowerSmart, PureSilicon, QMatrix, REAL ICE,
Ripple Blocker, SAM-ICE, Serial Quad I/0, SMART-L.S., SQI, SuperSwitcher, SuperSwitcher I, Total
Endurance, TSHARC, USBCheck, VariSense, ViewSpan, WiperLock, Wireless DNA, and ZENA are
trademarks of Microchip Technology Incorporated in the U.S.A. and other countries.

SQTP is a service mark of Microchip Technology Incorporated in the U.S.A.
Silicon Storage Technology is a registered trademark of Microchip Technology Inc. in other countries.

GestIC is a registered trademark of Microchip Technology Germany Il GmbH & Co. KG, a subsidiary of
Microchip Technology Inc., in other countries.

All other trademarks mentioned herein are property of their respective companies.
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Quality Management System Certified by DNV

ISO/TS 16949

Microchip received ISO/TS-16949:2009 certification for its worldwide headquarters, design and wafer
fabrication facilities in Chandler and Tempe, Arizona; Gresham, Oregon and design centers in California
and India. The Company’s quality system processes and procedures are for its PIC® MCUs and dsPIC®
DSCs, KEELOQ® code hopping devices, Serial EEPROMSs, microperipherals, nonvolatile memory and
analog products. In addition, Microchip’s quality system for the design and manufacture of development
systems is ISO 9001:2000 certified.
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