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AVR® & SAM Tools: Intro & Overview

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 projectsin 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
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Uy,

© 2018 Microchip Technology Inc. FEREDFSIE DS50002793B — 7H


http://start.atmel.com/
http://start.atmel.com/#examples
http://start.atmel.com/#examples

Atmel START

AFES BEA~DY 237 0 2y M F 5| S TR AT B, 27y =/ e B LR T/ AT 5 LN TEET,
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DT Far LTV ANV2CIRE DR ZF - T7 0y 2/ MR L QO ET, B R MIT BE IS EIC L > CEEnET, il
HEEHI T O E— B2 & T ASFA7 0y o) N CIERETALL T O B E M &L £,

7
« WBEENANTANEIN 2T BN CTRERGER L. F2b v &rny iR ek 83 5728 D Atmel START D%

< ZOVY RO O AR TT =4y =B 7200 A I ERFBA/O View)KF12)D LD 72 %< O IR EEN F A1 DAtmel
Studio 7iZAtmel START7 03/ 2/ ML) A4 —h

s MR T 0y ) M RE A RE S4BT 12 Examples 74 V4 & Atmel_Start.c2>3S DI VA WVEIE DOV O B D E 454
7 —h A fRas(Data Visualizer) & {# - T4 BRI 5 B pE 2 X 5 | R
- TEBRBYITHEBEME A HESL 3572 T Atmel Studio 773D Atmel START7 0 7 M FiAl SR &

3.2.1. BABICEERLT: HI7 0y b2 BRK
1. 7994 ZBAV N Thttp://start.atmel.comlZf T TLIZEW,
2. iR ZZ(BROWSE EXAMPLES)Z# A TLIZEW, FIH AIEZ & CORI7 vy 2/ MR T4 NS B E E 97,

3. BINERBAAE(Getting Started Sensors)% J-21F A7 12X 43 (Category)>HEH1A(Getting Started)ZBe A T(E-ITH 2R IR BIER
T RGNER(Sensors) & A ST ORLKTEEN, 70y 2/ NOMEBE A5 57- 0124 A & F51Z(User guide)Z/)y/ L TLIEENY,

BYE: G170y = MER B F51 X137 0y ) MM EATOD ORI MBEESNHAVI—T 2= AR ETZNT TR, 70y =) Mk
SELIH O HARTFIE-EL 52 £, Bm7 vy =N i%ﬂ%@ﬁﬁﬁ%‘iél%f JFREA BB~ DY 7 &
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4. FIRFEHTHE, Bl LTIy L(ENE T OMHERICL), ZORICENEZRLTZDIZE AT HZ B <(OPEN SELECTED
EXAMPLE)Z7Uy7 L TLIZEWY,

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 madify using Atmal
START.

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

Search: : | (Category: Getting started (3) ‘ ) Board! |
Name Categories Description Board(s) supported User guide
AN17644 Getting o This is Getting STARTED with AVR using Customn board (ATmega328PB)
STARTED with AVR v 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 S } This example demonstrate peripheral-to-peripheral ~ ATtinyB17 Xplained Mini User guide
Events Q communication using Event System. An RTC

overflow event will trigger the ADC conversion, both

will be connected via an avent channel
Getting STARTed UO - This example demonstrates sensor integration with ~ SAM L21 Xplained Pro ‘
Sensors Q 101 Xpro

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 I2C 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 Atmal 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 ) || OPEN SELECTED EXAMPLE > )

© 2018 Microchip Technology Inc. FEREDFSIE DS50002793B — 8E
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Atmel START

) BYE: GRS NEE, [0, TR AL TR E T
- BiF&(Search)iZ7 0y 2/ Ma FT- TR DO L 6D FETHIZ R 7,
X4y (Category)IZBLED O 72k L 72 At il 3B L £9,
HAR Board) X B R Fy M THIZRAILET,

3.2.2. BARICEELT: i R7 0V 19MERR

Hrii7 vy 2/ MERL(Create New Project) B 1LY 7 M= T EN—NV2T D ABELAT DN THR =07 8y 2/ ML TMCUZ 2 5
DOZEFITTHINTEAINFELZ, ZOBNIBT LT vy 2/ b e RN T20 & 50k L E T,

1. 7994 ZBAV N Thttp://start.atmel.comlZ{ 7o TL7ZEW,

2. FHL7 2 MERL(CREATE NEW PROJECT)Z A TLEEWY,

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

TR TRENDIIITH 7 1Y 2 MER(CREATE NEW PROJECT)E AL E T, @BI(FILTERS)¥F45 Tl 70y 2/ M3y
W27 (MIDDLEWARE) &N 74N (DRIVERS) 21BN BRI, ZNHDOMERAIZEIMCUD —ERKAENET, V7 =T
FR(SEARCH FOR SOFTWARENZ A& TOY7 M =T RS A R L, SN W=7 &N TAN Ol 5 IZBE T 2 RaeRmLET, T
ANTIMCUJEIFEBEN TAN EAERE AR S % A T BT DI ED NIRRT SN TAN O F 2SR L ET,

CREATE NEW PROJECT

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

Y FILTERS RESULTS

e WiFi (1) %
B HARDWARE ce 2

‘ Fiiter on device. ‘ @Snuwall OShuwnniy boards OSHDWDﬂiydEVi(ES

SEARCH FOR SOFTWARE

| wif | Name Architecture Package Pins Flash SRAM
ATSAMEZ0]19 CORTEX-M7 LQFPE4 64 512 K8 256 KB

* MIDDLEWARE @ ATSAME7020 CORTEX-M7 LQFP&4 64 1MB 384 KB
[wm Is 3 J ATSAME7021 CORTEX-M7 LQFP64 64 2MB 384 KB

- ® ATSAMEZON1S CORTEX-M7 LQFP100 100 512 KB 256 KB
ATSAME7ON19 CORTEX-M7 TFBGAT0D 100 512 KB 256 KB

ATSAME7OM20 CORTEX-M7 LQFP100 100 1MB 384 KB

ATSAME70N20 CORTEX-M7 TFBGAT0D 100 1MB 384 KB

ATSAME7ON21 CORTEX-M7 LQFP100 100 2MB 384 KB

ATSAME7ON21 CORTEX-M7 TFBGAT0D 100 2MB 384 KB

ATSAME70Q19 CORTEX-M7 LQFP144 144 512 KB 256 KB

ATSAMEZ0Q19 CORTEX-M7 UFBGA144 144 512 K8 256 KB

ATSAME70Q19 CORTEX-M7 LFEGA144 144 512 KB 256 KB

ATSAME70Q20 CORTEX-M7 LQFP144 144 1MB 384 KB

ATSAME70Q20 CORTEX-M7 UFBGA144 144 1MB 384 KB

ATSAME70Q20 CORTEX-M7 LFEGA144 144 1MB 384 KB

ATSAMEZ0Q21 CORTEX-M7 LQFP144 144 2Mm8 384 KB

m SAM E70 Xplained
ATSAME70Q21 CORTEX-M7 UFBGA144 144 2MB 384 KB
&

MORE INFORMATION

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

3. Iz IE. V7MW THiER(SEARCH FOR SOFTWARE)N =T WiFi”Z AL TR R IZE > TR ODAWI-FRN W7 E&27)yr4
HZLIZED, I ZL DB HMORE INFORMATION) T CBA Y7 M =T RERR S O F B A ¥4, 22T, ZAUASSPI/USAR
TAVA—T 2—A% 8L CATWINC 150058 8 SoCE 45717 7 T AL MABILENTEET,

© 2018 Microchip Technology Inc. FEREDFSIE DS50002793B — 9
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4. Wi-FRMN W=7 A NIRRT L 507 NAAZEB L, ZNHDOMCUEATWINC1500 Wi-Fi SoCTEIK &N TEA RN T4
RLUET, EOXMAWI-FidLhiREE 23 203% A5120%, #E R (RESULTS) AV Ny CHAR D 22k (Show only boards)zFxy/1L T
XV, FOEBITZ OB R RUET, F17 0 2/ MERK(CREATE NEW PROJECT)&7Yy/ L CLIEEN,

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 memaory sizes.

Y FILTERS RESULTS

o WiFi (1) %

‘ Fifter on devic ‘ Oshuwalloshuwemyuewces

| Name Architecture Package Pins Flash SRAM
SAM E70 Xplained

SAM G53 Xplained Pro

SAM G55 Xplained Pro

SAM V71 Xplained Ultra

SAMC21 interface with ATSAMBLDCHV-STK

SAM C21 Xplained Pro

SAM D10 Xplained Mini

SAM D11 Xplained Pro

SAM D20 Xplained Pro

SAMD2Z21E16L interface with ATSAMBLDCHVY-STK

SAM W25 Xplained Pro

SAMDZ21]18A interface with ATSAMBLDCHV-STK

SAM D21 Xplained Pro

SAM DA1 Xplained Pro

SAM L21 Xplained Pro

SAM L22 Xplained Pro

SAM R21 Xplained Pra

SAM R30 Xplained Pro

B HARDWARE

SEARCH FOR SOFTWARE

Wifi

= MIDDLEWARE
’
WiFi 1

{3} DRIVERS

Atmel STARTT7 Y =/ bMERSIZ5H, T TORSNDIDICFH#E(DASHBOARD)Y 7 4 BN T 72 SV, ATWINC 1500 HLAL
HRAWI-FiIRN V2T 747 703 BEC B AN IANIRIENE L 27 0y 2 b~ B IS TNAZ EEH L TLIEEW, Wi-FiRM =7
DIV DIFHRIZHOW T E F51Z(User Guide)Z7)y/ L TLIZEN, ZZTATWINCI5001C %35 727 00 9300 5%
FHEDATWINCI500Y 7 M= T i EE D F5| E~DY 7% RO HTLED,

MY SOFTWARE COMPONENTS ®@
E B Application She am drivers @
< O Middleware e Add software component o -
2 5 e Show hardware @©
T O Driver
T O system driver
a O Hardware
5]
— MYPROJECT  {}
| SPI_INSTANCE DELAY_INSTANCE EXTIRQ_INSTANCE
| MCLK | | GCLK | | OSC32KCTRL | | DMAC | | OSCCTRL |
WIFI_O ®
WINC1500 WiFi Network Controller driver
GENERAL COMPONENT SETTINGS DEPENDENCIES
User gulde Variant: WIFI:WINC:WINCT 500 SPI instance: SPI_INSTANCE
, R USER GUIDE - ATMEL:WIFI_WINC1500:1.0.0:WINC1500_DRIVER

WINC1500

http://www.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 winc! 500 firmware update project in ASF

examples along with documentation.

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

© 2018 Microchip Technology Inc. FEREDFSIE DS50002793B — 10H
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3¥: SAM L21 Xplained Profsfi #3858, T AAALLTEN
IC RSN BHATSAML21]18B(TQFPe)x B EhicE s | SELECTED DEVICE: ATSAML21)18B

;&ffﬁﬁwuj‘é;&ﬁ‘fgiﬁ—o
GENERAL
Name ATSAML21]18B
CPU CORTEX-MOPLUS
Flash 264 KB
SRAM 40 KB
Package TQFPG4

Change package

5. I, Y77 RERGER B AIN(Add software component)Z7)y/ L T ADC M FZ L TLIZEW, D%, —EHHADCH AN (AD
C driver)Z & A CTHERCET S IBIN(AAD component(s)&7Uy7 L TLIZEW,

Atmel | START arsamizijies € Return To Front Pag|

{ } VIEW CODE E SAVE CONFIGURATION “

MY SOFTWARE COMPONENTS

B Application
B Middleware o Add software component
O Driver l.eAdd a new software component to the current project

(shaortcut 'a’)

ADD SOFTWARE COMPONENTS x

G adc ) |
Name Description Add
= O Drivers
Q ADC Analog-to-digital converter (ADC). @

Add component(s)

Add selected component{s) to the project

© 2018 Microchip Technology Inc. FEREDFSIE DS50002793B — 115
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6. ADCNIANRLWI-FiRN W27 G447 FI03E 07 Y =) et e 1B NS E T, N 74N Driver) 51 & ELAza— 1IN AN TE A S

LZENTEET, ADCIERHIADC Asyne BB BRIRZ 7y /LTI E VY,

MY SOFTWARE COMPONENTS

®@

[E] pAsHBOARD

/”J [

MY PROJECT L}

l\

WIFI_O

| SPI_INSTANCE

| | DELAY_INSTANCE | | EXTIRQ_INSTANCE

S

g | OSC32KCTRL | | MCLK | | GCLK | | DMAC | | OSCCTRL |
(=]
=
(=]
() ADC 0 ®
Analog to digital converter (ADC) in synchronous/blocking mode
GENERAL COMPONENT SETTINGS SIGNALS
Driver; [ HALDriver:ADC_Sync AIN/D: [ ]Paoz e i
Clorks HAL:Driver:ADC_Sync AN l:‘ PAD3
l Rename component D
ADC: HAL:Driver-ADC_DMA il Lol []peos
Remove componen
HAL:Driver:ADC_RTOS_Beta AN/ l:‘ PBO9

7. & F 5 = (User guide) TO2) 92T T TRENDIITERLADC_Asyne APIZHRILHED SCHRICA VN TASF4 APIZ R L HE=R

Bl ZDOHTMLIZ B EE 1,

Con Index Search

ASF4 APl Reference Manual

Contents
» [[] ASF4 Introduction and Context
» [l Getting Started
» [O] Software Architecture
13 D Driver Implementation and Design Convention
» [ AcDrivers
~[] ADC Drivers
» [[] ADC Asynchronous Driver
b [£] ADC RTOS Driver
3 |]:| ADC Synchronous Driver
» [[] Analog Glue Function
» [[] CAN Drivers
» [0 CRC Drivers
» [0 Calendar Drivers
» [[] camera Drivers
» [[] cryptography Drivers
» [£] DAC Drivers
» [[] Delay Driver
» [[] Digital Glue Logic
» [£] Ethemet MAC Drivers
» [0 EventSystem Driver
[81  External Bus Driver
» [[] External IRQ Driver
v [£] Flash Driver
13 |D Frequency Meter Drivers
v [£] Hash Algorithm Drivers
» [[] Helper Drivers
» [£] 12C Drivers
» [0 125 Controller Drivers

» [0 mcCIDrivers

v £ PAC Driver

Atmel
+ >
ADC Asynchronous Driver =

The driver adc async read channel function will attempt to read the required number of conversion
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
indicated in the function's return value.

The asynchronous driver uses interrupts to communicate that ADC data is available, and the IRQ
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
producer and consumer events are asynchronous to each other. The user can register a callback
function to piggyback on the IRQ handler routine for communicating with the main application.

Summary of the API's functional features

The API provides functions to:
= Initialize and de-initialize driver and associated hardware
s Select single shot or free running conversion modes
= Configure major ADC properties such as resolution and reference source
» Hookup callback handlers on conversion done, error and monitor events
= Start ADC conversion

* Read back conversion results

Summary of configuration options
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
initial values can be overridden and changed runtime by calling appropriate API functions, such as

adc async set resolution.
s Selecting which ADC input channels to enable for positive and negative input
» Which clock source and prescaler the ADC uses
* Various aspects of Event control
s Single shot or free running conversion modes
» Sampling properties such as resolution, window mode and reference source

= Run in Standby or Debug mode
Driver Implementation Description

Channel Map

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.

© 2018 Microchip Technology Inc.
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3.3. VIMITIE R AR R DB MEBRERE D /5L

3.3.1. Y77 RE R ER ShaB 0

1. Atmel START7 BV 2/ b CitE#E(DASHBOARD) 23 A CTY 7 2T 1
AR S IBAN(Add software component)&7Yy7 L TLIZEWY,

2. “3#BI(Filter)”$81 CUSARTZ A J1 4 A2 LT L > CUSARTN AN ZBIIL . EDBICHE &)y FT134T B2 TV 29 )4
AZLILL > TENEHRT-D7 0y 2 MZIBIL TLIEEVY,

B E: #i & 74N Driver) — & CTRTZEL TEXET,

WD AR AE R S (SELECTED COMPONENTS)#E R CR RSN FNEELTLEY,

SELECTED COMPONENTS
MName Count Add/remaove Remaove all

L USART " O® i}

Add component(s)

3. AR S BN(Add component(s))81%7)y) 452 L2 &> TUSARTHN 74N DB MNESE T 952 ENTEET, LI TUSART
NIANDEAICBIMEET,

3.3.2. VIMIITIERE R DERERE A &
Y7 M T R R S 7 0y = MER % 12 F 2R (DASHBOARD) DS IBINSCHI R E 528N TE £,
V7N T KRG b A R B T DI (DASHBOARD)Y 7 " CRAD Y 7 W)= T i b (MY SOFTWARE COMPONENTS)~{T >
TLIZEW, MRS it IS (R RZ) TR D2 & TLDY 7 b TARE B b ot T DK E O RoR A B 2 £, MG s D7)y 713% D
VT T R St DT (I % P& £, ZTTIELL FEITHOZENTEET,

- HERGH L OHI bRk 4

- FIR ATRee G 8l A Bl &2 BH<

- FIUR FTBEZ2 5 G TN 74N BWEIZRE, SEARDIERIR

- (FIH ATReZ a5 ONE 5 O BER OGRS h & T VD852 D fif ik

< SBATSY T T RERCER S 0 DT A AR TE DRERER E
FEARMZRRERGR E L, EDOEIRED R T, #21F. & TDADCA—F =T & I EERERCUSART AN YT JE IS RE L 6k L C 4k
T ORI T REZR AL EERE O T A4 T T,
%gf%bfz FEIRA | S X VR E UL ERIR vV AR L SCE AR R AA Z B RS 3 1 0 U)o il i % E & R AV S LN TED
RETT,
B FE 7o IR T 13— N U T R R TENT A 2 [E A RS REC X B S RE TR L E T, ZOMREER ) bida— N 2EH ) AR
EIE BT DIZED ZLDEENR M EINDIG LIV LA B R L E97, Microchip MO+ L572 JIAMCURAR Tl il x & E2R
MR E CHD21 L2 CRAET 22N TEET,

© 2018 Microchip Technology Inc. FREODFS|E DS50002793B - 13 &



Atmel START

34 BREENRFLET

FHEME(DASHBOARD)DOAE iR B 77(Save Configuration)Z7)y/ 9 A2 LI > ThH7RT- O ER BRI T AIENTEET,
TR E 77 ANVE S T a— N T A2 ENTE ZIUFA N EH T Y o/ ME U EE RN A L2 k> Ty 7 e—N 975283 T
EET, R E77AMIERSIN T N SN2 TR —FETEENET, RAUETLERINEEIZLIZL-> T fFE2EKETy
701]“—'\?@—6:}:%)‘(:‘%&@—0
1. LW ny 27 M B L CTENERERGGR B LTSN,
2. AR FE PR A7 (Save Configuration) ~T-> TLZEW, 774 M Y724 Rl a5 -2 CTHERGE E X 7 8—F (Download Configuration)
)y I U TLIEE,
% OBERET, FREGY B2 L RHIRD LB TT,
1. Atmel START A 1~ T TR0,
2. AOEOBEG7 vy )bt 4 iA #(Load Existing Project) B4y C77ANV 67 0y =) Mt FxiA #(Load Project From File)#1%7Uv7
LTLEENY,
3. K Browse) &7y L CTIRIFLIZH R T- O RGR E & TRA TTIE,, AT 774VEBA<(Open Selected File)&7)y/ L TL7ZE
/AN
7°8Y ) MRS RFEAIAFEIL, CAETND) IED TS EI2 RO A ENTEET,
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4. AR EE M

Atmel STARTIEZ& 727 D% 1Dk % 72401 2 W 3~ 272D IS Gk 23 ORE BGER E l  A fe ik L E97,

« PINMUXAAE % E 6 : PINMUXKE R EEBILE0 Y ThN=7" 0y = 7h v O EE21F 72K, GPIO VR R iR E bk £,

Iy RE R EER: 7oy (SRITRIE S S RO MG LB £, 7y B AGR BRI LD, S UG L R IR a2 A
R E L, BT B g a ik E L CRt RS- D R Ea RAZ LN cE T,

. fi%;;%ﬁi%&i%ﬁ: HFGYAT MERGER E T IXF LRI, Fran, FHE A E T 5720 Ot Blieh 7y 7 &b ny 7 e
F i S

« QTouchf % EHL: QToucht K FBIEAZIZQTouchl DL E DT-DIZ45 CAtmel STARTIZEFHIAEN TOET, #HEI &
2N FH 72 < H FTRE T,

4.1. hnyH g Rk ER E &R

Tay AR R IR E S TR O MG T DR £37, Jny/HERGER B2 M) 28128 S UG T ERIBA ARG E L., A& Sy

REREL RSN B BE RAZENTEET,

FRENLRA ARG S I T2 IELV ey ot h X E T,

« FIEZF(OSCILLATORS) R/ IE AT NAAMIKT U CRIFH Al RE7e R IR g 2 ToRm LE T, JAE D Iny ) ld B E B a2 L, —
FFTEOMITERED, FRMMEFETAANE B Z RS EICE S TOELLLNIEEINAING LILET A, FIEMN T A2
BETDINI(EHET A OO ES AT W TLTEEN,

« A IL(SOURCE)ER /3 IX A TIE B2 O, R AIREe O IR E 800 B e A 352 80> Tray ) B B e ik & S
9,

« RS (COMPONENTS) B /3 1 3 i X I BINS D AL FE A% —BICLET, ZORITANEEERATHEROBE K
wRAZEEFFLUET,

« B SNy b ORISR A O Z LIS o TEARERE T,

IH

OSCILLATORS SOURCES EESEREI00h SERIG-:
External Crystal Oscillator 0.4-32ZMHz Generic clock generator 0 cPU
XOSC +
{ ) - - Frequency: 16 MHz
2 Freguency: 16 MHz 2
Fraquency: 400 kHz * : COMPQONENTS ()
[0  32kHzExternal Crystal Oscillator O Generic clock generator 1 USART_0
(XOSC32K)
C 1H
| Slow 400 kHz 10 3
16MHz Internal Oscillator O Generic clock generator 2 Using: SERCOMO
(OSC16M)
; - SPLO
Frequency: 16 MHz . Generic clock generator 3 ; i
! Slow 400 kHz s
(O  oigital Frequency Locked Loap Frequency: 400 kHz Using: SERCOM1
DFLL48M)
Fractional Digital Phase Locked Loop a Generic clock generator 4
(FDPLLS6M)
32kHz Ultra Low Power Internal Oscillator RTC source

(OSCULP32K)

Frequency: 1.024 kHz

Frequency: 32.768 kHz

SLCD source

Frequency: 32.768 kHz

BTCOT NAADIG TLEFF 7] /2R LT BT 2y Hea Ff o TODIRTIEHD A, ZNHIE (M BT (2 T)R% E (Settings)¥ 70/ % W
CHTZEIC s TRESNRT IR EE Ay FoyI PO N BIRE T IS A S ET,

Iy BRI EEDENS

- BEEME G E RIS IVE T, FAE OREAGT LI X — M/ ny /AR R0 & VN E T,

« BERIDON 797 &N ny 7 FIITE T A AR ST-DICERES AT R LIk > T A EL £,

s BHREDWHET A2 %)) )T H LN Lo TRIEA AT O L E T,

- Bm D)y )T HZEIC K S TR ny iR R A KR L ET,

s BRILTA A )y )T H LR TR LSy Euy JiE A TF AT L E S, TA2 OY=AVFy 7 (YA LB EIF LD L O
ML T,

« BTOIy IR EER VY NUET,
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FFRIEEIE

7'y =) MERKIRE, RS D ZIFMDITEEIESIL TV E T, ZHDIXE FATEOFoy I Ba b £, kSN k2 /ot
o T ERERES i Y E SR R D £, MG oA A 23R IR T 51, FIH AT R/ DI F ey I 297 FITBREA=2—%

PRV T EIZRN T A= S 2Ty )L TTEEN,

iR HIETAN

WSOPDFEIREIIA T EL TG TR AE SR FF o b LinE A, 2
AUBIT AN E Z SRR DG E I EE LR R LUET, o
SRS 2 S B RS-y 7 R RN DI RIS (R AR
PETIZSN,, BT, KEHRIFEZ RS RGBS RIC TR DA
HNTHLHMHGTEA~D AT DG EITHFIRESNET,

BHEIY

Fractional Digital Phase Locked Loop
(FDPLL96M)
Warning: Circular Dependeancy
Input Frequency above: 2 MHz
Frequency: 70311 MHz

WS ODDOAERER ST B DIy ) R b 3, ZHnZ D7
5, NIyr &b uy 7 I b A ey iEIOEE N T R R £, 810
BRZDITIEN Ty & 0y 7 o D _RE sy ) DL FITZ )y L TL

TZSUN,

v

5 USART(0)
Using: SERCOMO

Core 32.77 k

Slow 960 kHz

x

1 RLER S0y TT&ER
) eI O EHHERGER % E(COMPONENT S

ETTINGS) CRRE T HIENMTEET,

Iy ) TR D IONTHERFR AL TT 4 f TRSZEH TEET,

B ERVT ST IAIOD
MONENT SEYTIMNGS

SHGNALS

CLOCKS
Slow: | Generic cleck generator 0 ‘
Core: | Generic cleck generator 0 ‘

© 2018 Microchip Technology Inc.
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HOyyERE
IR IS T OR E(CLOCK SETTINGS) A A7u/ IXEIEN - EH AL TERSNAR ELZF R LET, V-V Fy 7 IR
TOFRNTEIRELFT, B BIROREL T AT 51013 LI A D Enable GF ) Fry /FA Fry ) U TLIE SN,

42 BRYATLERE TSR

Ly AT NLE D FLIRE RS LA R ETF L £, B AFMIFAELS . Frrn TN LRYET, JEIRED R BE TS
(LN ELLLCBRESNET,

(B TEE S DND) 1 DO D HERE TRl AR 5 B RE (T & ) CRID R A HE T 5012 LN T ET, AZEDR
A B TR DM RE D G A R L RE O 34T 2 e B M RE D BB A R L, F AR L B S VR O
ESIVET, ForVER A IS B D 5 A BTG TTIC R U ORI AT RE A Fr vV A RE AR T A2 TR ET,

L IEFBI D2 5D LI INVOF KRB ET, FERIIEL L )& BB EMT 270 DORRANEFTHLET, FLFrx
VD ENEL DA TIINNY2T T EEBIBL TSN, ZOBEHIFEMF iV 48 L CADCZE S (06 F ) 2 B
DI E S (E G R A T OB C Y AT A LT,
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g
[
*

EVENT SYSTEM CONFIGURATOR

GENERATORS

@ Add sofoware component

CHAMMELS

USERS

Asynchronous Evant Channel 0 oo £F |

TreerCourter Al underfiow igh byte (split mode)
TimeCounier Al compere 0
TimerCounlar A compee 1
TimerCountar AD comose 2

PORTA o ‘

Asynchronous Event from Fin PAD
Synchronous Event rom Fin PAD
Asynchronous Event from Fin PA1
‘Syncheonous Event fram Fin PA1
Asynchronous Event fom Fin PAZ
Syncheanous Event from Fin PAZ
Asynchronous Event from Pin PA3
Synchronous Event fram Pin PA3
Asynchronoud Event rom Fin PAS
‘Synchronous Event rom Fin PAd
Asynchronoas Event from Fin PAS
Synchronous Event from Fin PAS
Asynchronous Event fom Fin PAG
‘Syncheonous Event from Fin PAG
Asynchronous Event from Fin PAT
Synchronous Event from Pin PAT

PORTE Qo

Asynchronous Event from P PEO
Synchronous Event Trom Pin FBO
Agpnennenous Evenl from Pin PE1
Synehronous Event rom Pin PE1
Agynchronous Event frem Pin FB2
Synchrenous Event from P PE2
Asynchronous Evant from Pin FE3
Synchronous Event from Pin PE3

Agynchronous Evan Chamnel 1 —cuces ¢.|

ADCD

Asynchronous Evenl Chanmel 2 oo ¢|

Asynchronous Event Channel 3 0w, £3 |

Symchronaus Evant Chamnel 0 —ooooo L5 |

Synchronous Even Chamnel 1 croo O |

Ewent Outgent 2

421, B &RA|

RFARBNIADCE WA BRIAET D720 ORI MR N F1 T B — B F LA FF o2 LT, ZOBI Tl (TCA) LR T T
ADCOMEENER Sy T, i H X FH STk i CHEi s E 4,

1. ATtiny817&F > TH L7 vy =/ MERL L TLIE S,

2. FHHYATA NIANZBINT D7D 7 b7 RERGE B IN(Add software component)Z7)y7 L CLIZEW N, i DN HFLR(E
VENTS)EAHTF BT 7 DB ET,

MY SOFTWARE COMPONENTS @
o
= B Applicatian
2 O wid @ Add software component
El [ Driver
2 Click "Add software 15" to add d nd middiewar:
[=]
ADD SOFTWARE COMPONENTS X
Name Descrigfion Add
+ 2= Middleware =
SELECTED BOAHR | - €} orivers
O ac Analog Fomparator [AC). ® _-
£ anc Analogo-digital converter (ADC), ®
You are using a custom| r—
2 0 CRC Cyclic redundancy check (CRC) error-detecting code )
§ Q DAC Digital-fo-analog converter {DAC). ®
@ D Digital Glue Logic Custonjizable control logic module for Internal or external use. ®
SELECTED DEVI( (:) Event System Event shstem allows peripherals to interact without intervention @
from the CPU, —
— L Flash Flash cgntroller to access the flash memory. =
. £ ec Inter-infegrated Circuit (2C) two wire serial interface usually used ®
= for on-Roard low-speed bi-directional communication between i
me controlfers and peripherals
chy O ric Real-tirfe clock (RTC} is used ta keep track of the current time. ] L
Rl | Flosh Lrsei Serlal Beripheral Interface (SPI). synchronous serlal communication () .
SRAM Interfage. 1
Package £ 1ner 1ask ticher fnctionality using a timer counter peripheral # = 1
voes foce SELECTED COMPONENTS :
1
Change pa Name k. 4 Count | Add/remove Remaove all 5 -
@ent System 1 m I 1
Add component{s)

3. FR(EVENTS#7 %7y L TLIZEW, BEEIZE S TYATAN AN DR —MPort) LR — S B ER(PORTMUX) D K572 % A #(GEN
ERATORS) & I (USERS) 23 BlALE T,

© 2018 Microchip Technology Inc.
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422 FHESRRENF R TADCKHFE
ZOBITIIRNTRERYATA FIANTET PRI N EESNET,
1. FHRERRN TAN B BN T 272012 78y« T HE R B JH(Add software component)&7)y7 L TLIZS W, HAEEEMFE HEELTTC
AODNBINENET, L FGUIFR AL T HITSNET,

EVENT SYSTEM CONFIGURATOR

| @& Add software component I

GENERATORS CHANNFLS USERS
| Asynchronous Event Channel 0 (} | PORTMUX
Timen'Counier AD overflow Event Qulput 0
TimenCaunter AD undarow high byts (split mode) I Asynchronous Event Channel 1 {} | Event Output 1
TimenCaunter AD compars 0 Exvent Qutput 2
TimenCaounter AD compare 1 .
TimenCaunter AD compars 2 I Asynchronous Event Channel 2 {_} |
TCAD
i | O {‘} | Enabla count on avent input
PORTA
PortApin 0 I Synchronous Event Channel 0 ﬁ} |
ForApin 1
PortApin 2
PorApin 3 | Synchronous Event Channel 1 -{:[ |
ForApin 4
PortApin 5
PortApin &
FomApin 7
PORTE
PertBpind
Port B pin 1
Port B pin 2
Port B pin 3
PortB pin 4
PertBpin 5
Pont B pin &
PortBpin 7

2. ADCNIANZ BN BT 7 M= TR,

L

il

SHIBAN(Add software component)Z 7Yy 7L TLIZEN,

EVENT SYSTEM CONFIGURATOR

GEMNERATORS

0 Add software component

CHANMELS

=T

USERS

TCAD

Timer/Counter A0 avaflow

TimariCountar AD undarfiaw high byle (split mode)
Temer'Countar AD compara 0

TimariCountar AD compara 1

TimeriCountar AD compare 2

PORTA

Fort Agin 0
Fort A pin 1
Pt A pin 2
Port A pin 3
Port A pin 4
Fort Apin 5
Porl A pin &
Forl A pin T

Fort B gin 0
Port B pin 1
Pori B pin 2
Port B pin 3
Fort B pin 4
Fort B pin 5
Port B pin §
Fort B pin 7

Asynchronous Event Channel 0 i’;}

Asynchronous Event Channel 1 {:} ‘

ADCD

Asynchronous Event Channel 3 {5 ‘

Synchrenous Event Channel 0 T* ‘

‘ Asynchronous Event Channel 2 gi's. ‘

Synchronous Event Channel 1 fel ‘

PORTMUX

Event Qutput 0
Evint Qutput 1
Event Cutput 2

TCAD

o

ADCOMEFHERE L CGEINENE T,

© 2018 Microchip Technology Inc.
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3. TCAEG AT & R A FHE R F (N0 ~B E AL LIS TRRIAL . T DHRICZDHELEFv NV ZADCIZE| &> THTL
72, ZAUFADCIZH L TRIEFF AT SIVESTARTEI RIS F G A I FF i) BRI 700 2O 2B X FH A, ADCHERKEX E P B4
Tyl L, ZDH%IZSTARTE” ZFzy/ L THUTLIEE W, 40 E F R EL T FLR TOERLH)(Trigger Conversion
on Bvent)”SADCOIZIFET DD%E D TLLY, GRHFLRTvINEZDOFRIZH XA ENTEXETCE:ADCOITFFE F S H
FRSFFS IV TR WIFIZ IR AR RIZENDRE T,

EVENT ACTIONS

EVENT SYSTEM SETTINGS x

TRIGGER CONVERSION ON EVENT

IET:‘-I”.TEI' Start Evernt Input Enable:

]

+ Asyrdhronous User
1 - ADCO:

[or

4, IRIZ, TCAFSEZADCEERLE T, : #4=/ I AA0R I (Timer/Conter A0 overflow)Z 7Yy L ClRIHAEE £ Fv+10(Synchronous
Event Channel 0)F¥#MIB| Z > TTZEWN, N 797 &Ny 7 O, XESNDTXYANIET BIRFHAR RSIVET, #EHLIXTCAL F

SFAVENAES I ET,

EVENT SYSTEM CONFIGURATOR @
a - -
: o — N kY
o
§ GEMNERATORS CHANNELS USERS
=]
m' TCAD ‘ Aszynchronous Event Channel 0 fol ADCO
TimetiCounter AD ovela® |+ ‘I Trigger Conversion On Event iy
Timer/Counter AQ undzrlaw high byte (split mode) 0 Asynchronous Event Channel1 % } £ &
Timet/Counter Al :umpal# 1] =
Timer/Counter A compard 1 ' 5 PORTMUX
3 - 5 M Asynchronous Event Channal 2 o3
Timer/Counter Al compara 2 a by
] - Ewvent Cutput 0
: ' Asynch Event Chamnel3 1} S
T . synchronous Event Channe fo] vent Cutou
PRI : Event Output 2
U |
Port A pin 0 L H v Event Channel 0 >
------- L4 .
2 Fort A pin TcAo
o
o Fort A pin 2
o PortA pin3 Synchronous Event Channel 1 L Enable count on event input
@ Port A pin 4 - - .
Port A pin &
Fort 4 pin &
Port A pin T
wn
=
z
[
o= PORTB
- FortB pin 0
Port B pin 1
Port B pin 2
Part B pin 3
Port B pin 4
Part B pin 5
Fort B pin &
Part B pin T

© 2018 Microchip Technology Inc.
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5. [RIHAEE 2 F v 110(Synchronous Event Channel 0)%7)y7L CADCOIZB| & - TLIZE W, BRI TR T v EBHR TOLEHAEED
(Trigger Conversion On Event)[EIZ{EHIVET,

EVENT SYSTEM CONFIGURATOR )

[0 rasmrscomore— SR e ] S v

GENERATORS CHANNELS USERS

TCAD Asynchronous Event Channel 0 o ‘ ADCO

TimernCounter AD overflow |4 """ E2 25 Srigger Gonversion On Event
TimerCounter A underlow high byte (split mod) > ‘ '
TimenCounter AD compare 0
Timer'Counter AQ compare 1

Timer/Counter AD compare 2

Aszynchronous Event Channel 1

T
a~t i PORTMUX
Asynchronous Event Channel 2 ‘_:

'
F-rent Cutput 0
lEvEnt Cutput 1
Event Cutpui 2
'

PORTA

FortApin 0 | L -
Fart A pin 1
Fort A pin 2
Port A pin 3
Fort A pin 4
Port A pin §
Part A pin 6
Port A pin 7

T
Synchronous Event Channel 0 -gfj'-'“» —!
TCAD

l Asynchronous Event Channel 3 ;,;,;:‘
"

Ssynchronous Event Channel 1 te ‘ Enable count o event Input

-
=
g
B
2
E

PORTE

Fort B pin 0
Port B pin 1
Fort B pin 2
Fort B pin 3
Fort B pin 4
Port B pin &
Fort B pin 6
Port B pin 7

ZHUILL T oa—-MNIiZiR AL £,
EVSYS. ASYNCUSER1 = EVSYS_ASYNCUSER1_SYNCCHO_gc /* [aHHG:Fv30 */
EVSYS. SYNCCHO = EVSYS_SYNCCHO_TCAO_OVF_LUNF_gc /% #{~/h7 /AA0% L */;

Fe A Fade.c THFAIENET,
| ADCO. EVCTRL = 1 << ADC_STARTEI bp /* BHAGESATFFAL: 58] */; l

423 BRYATLAERERTEE
LY AT MNIE O EMSEERDBE LA AT UET, HERYATAMIFAET. Forn NS ET, FIMEREDREE THE
(EREZR L TERENET,
(R TLE S LD OO JHIERE TR D HF R ITE B REATE ) THIO FLREEEB T HDITEHIZ LN TEE T, HREDR
AT ARG TR RS RE D G A R L, FREO M AENI I T S I RE DS 2 R U E 4, AL A X FRF vVl T8
SN ET, FrVEI T E D FER R A ARG T U TR FTREAR F oV A AR E AN TEET,
FIHALIERA D2 oD FERFyANDOIEXNHVET, IR FERGIEILIHE 12 BEEEMT 720D FERANETFLET, FRTrr
MO XD ZL DFEHINZ DWW TUIN—N 2T F5| EA B TLIEEN, ZOEEHIR#ATr 1V 28 L CADCZE #(FH G0l F i) Ak &) 5
DA SRR G (E LRI O CHG AT AEZFHBALET,
4231 BRVATLAEREESDOFENA
RFERBNIADCE WA BRIET DT~ DR RN FI T B — E) F G2 FF o2 LT, ZOBTIEEFH R (TCA)MERR T T
ADCHMEFNER 2y T4, M5 1T FRFerVfi i TR SV ET,

1. ATtiny8172& > TH L7 0y o/ NAERE L TLIE &,

2. FRYATA NIANEBINT D720 7M1 RSB MI(Add software component)&7)y7 L TL7ZEW, BiE O EBNZHFRE
VENTS)E£ AHT Hi7-47 BB ET,

© 2018 Microchip Technology Inc. FEREDFSIE DS50002793B — 21 H
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MY SOFTWARE COMPONENTS

OARD
=]

Name D &I n wad
+ #& Middleware
SELECTED BOAR| | - €horivers
O ac Analog Fomparator (AC) @ ———
| £ aDC Analogyo-digital converter (ADC). ®
You are using a custol
‘ Qcic Cyclic redundancy check (CRC) error-detecting code. =
Q oac Digital-fo-analog converter (DAC). ®
& Digital Glue Logic Customizable control logic module for Internal or external use. =
SELECTED DEVI( Ql Event System Event system allows peripherals to interact without intervention @
from the CPUL, —_—
O Flash Flash cgntroller to access the flash memory. @
ENERAL
o TS Inter-ingegrated Circuit (12C), two wire serial interface usually used ®
e for on-loard low-speed bi-directional communication between ]
i controliers and peripherals
p
y ric Real-tiffe clock (RTC) is used to keep track of the current time. &) 1
Flash ﬂ' SPI Serial Peripheral Interface (SPI), synchromous serlal communication @ L
SRAM interfade. :
‘ Package L3 Timer Task ticher functionality using 3 timer counter peripheral [ [
COrderCodz || SELECTED COMPONENTS ;
1
Change package Name w ount | Addfremove | Removeall
| 1
!{} Event System 1 ([SIC] m 3
Add componenti(s)

=]

ck *Add software com

ADD SOFTWARE COMPONENTS X

@ Add software component

VpOnERs

to add drivers and middieware to your project

3. FREVENTSI7 %Iy L TLIZEW, BEEIZE S TYATAN AN DBR =MPort) LR = EER(PORTMUX)D LH 72 F A #B(GEN
ERATORS)&A# FE(USERS) 23 BV E T,

423.2.

FTHFRRR L E R CADCK LB

ZOBITIIRNZFRVATA NIANTZ TR RIEN - ESNNET,
FHIFERN TANZBINT A7) 7 M T A RGER S BN (Add software component)& 7y 7L CTLIZE W, FEAEFREFE HIBEL TTC
AODNVBINENFET, N FHRIIRAETELL C—EIZSNET,

EVENT SYSTEM CONFIGURATOR

1.

[Z] DASHBOARD

4 piumux

(® cLoexs

[l
=
=
e
=
e
B

| | @ Add software component I

GENERATORS CHANNELS USERS
| Asynchronous Event Channel 0 {} | PORTMUX
Timen'Counier AD overflow Event Qulput 0
TimenCounter AD undarfow high byte (split mode) | Asynchronous Event Channel 1 .ﬁ. | Event Output 1
TimeriCaunter AD compare 0 Event Dutput 2
TimenCaounter AD compare 1
TimenCounter AD compare 2 | Asynchronous Event Channel 2 {:} |
TCAD
. | O {} | Enabla count on avent input
PORTA
PortApin 0 | Synchronous Event Channel 0 {:} |
ForApin 1
PortApin 2
PorApin 3 | Synchronous Event Channel 1 -t:} |
ForApin 4
PotApin 5
PortApin &
FomtApin T
PORTE
PertBpind
Port B pin 1
PortB pin 2
Port B pin 3
PortBpin 4
PertBpin 5
PortB pin 6
PertB pin 7
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2. ADCNIANZIBIIT D720 7 M =T #E T miBII(Add software component)z/7Yy7 L TL7ZEWY,

EVENT SYSTEM CONFIGURATOR @
a
: - To-]
E GENERATORS CHANMELS USERS
51 TCAD ’ Asynchronous Event Channel0 1'%
Timer/C ounter A0 avarflow e
TimerfCountsr AG undarfiaw high byte (spiit mode) ‘ Asynehronous Event Channel 1 1'% faud
Temer'Countar AD compara 0
TumanCounter Al compara 1 o PORTMLUX
TneriCounter AD compare 2 ‘ Asynchronous Event Channel 2 {r} ‘
Event Qutput
‘ Asynchronous Event Channel 3 L3 S
e s o] Event Qutput 2 J:)
Port A pin 0 ‘ Synchronous Event Channel 0 1‘;‘-
Port A pin 1 TCAD
Port A pén 2
Port A pin 3 ‘ Synchronous Event Channel 1 o) o
Port A pin 4 =
Port A pin 5
Port A pin &
Fort A pin 7
B
&
z PORTE
- Fort B pin 0
Port B pin 1
Pori B pin 2
Fort B pin 3
Fort B pin 4.
Fort B pin 5
Fort B pin 6
Port B pin 7

ADCOME RS L GBS ET,

3. TCAFLRIR AR EIEF W FER T ANOGI L LTI THIIAL . ZDRICZOFELGFv ANV A ADCIZE| &> TH TS

77l Z

(ZADCIZ R L TRTEFF AT SHUIZSATRTEIBI AR F R AT FF i) ZFFI/20 2D ICB E E8 A, ADCHERER E H HL A

MysL, FDH%IZSATRTE & Fxy/ L CRAL TLEE W, SRR EFRMEAGMEL T HFRTOLERRLE(Trigger Conversion
on Bvent)” 23SADCOIZAFIET DD & RAHTLE), G RHERF N EZDOFRIIF|XBHZ LN TEETCEADCOITF T H 5 H

HAFFS IV TR WK (R IRIZS D RETY),

EVENT ACTIONS

EVENT SYSTEM SETTINGS x

TRIGGER CONVERSION ON EVENT

STARTEI: Start Evernt Input Enable:

]

ASYMCUSER1: Asyrichronous User
Selecton Ch 1 - ADCO:

[or

© 2018 Microchip Technology Inc.
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4. IRIZ, TCABRZADCEBEFILE T, « 44~/ 17 #A0fRIL(Timer/Conter A0 overflow)% 7Y/ L T[R4 F¥10(Synchronous
Event Channel 0)F¥#MIB| &> TTEEWN, N797° &Ny 7 O, XESNDTXYANTET BRFHR RSIVET, #EHIXTCAL S

SFAVENCAES IV ET,

EVENT SYSTEM CONFIGURATOR @
a - : u _
g T —— = EYy
o
g GENERATORS CHANNELS USERS
=]
TCAD ‘ Aszynchronous Event Channel 0 fol ‘ ADCO
Timer/Counter Al ovarflaf -; ----- ‘I Trigger Conversion On Event
Timer/Counter Al undarflow high byte (split mm’a) ‘ : Asynchronous Event Channal 1 {:} ‘ {:}
Timet/Counter Al :umpal# 1]
TimenCounter Al :umpal!l 1 1 ~ " = - o PORTMUX
Timer/Counter All compara 2 : SYREhionuNEYoRLG henhe {.}
" 5 Event Cutput 0
: ‘ : A h E Ch, 13 {5 S
T . synchronous Event Channe ®J o
AT : Event Output 2
[
PortA pin 0 | | :l H Event Channel 0 o ‘
Ny
g | e—— L —
o Fort A pin 2
& PartA pin 3 ‘ synchronous Event Channel 1 {} ‘ Enable count on avent input
@ Port A pin 4
Fort A pin &
Port A pin G
Port A pin T
I
=
=
i
o= PORTB
- FortB pin 0
Port B pin 1
Port B pin 2
Part B pin 3
Port B pin 4
Part B pin 5
Fort B pin &
Part B pin T

5. [RIHAEE £ Fv410(Synchronous Event Channel 0)%7)y71L CADCOIZB| & - TLIZE W, HEFE I FH R FrpnE BR TOLEREE)

(Trigger Conversion On Event)[EIZ{EHNVET,

EVENT SYSTEM CONFIGURATOR @
=
: =N EY
§ GENERATORS CHANNELS USERS
E]' TCAD I Asynchronous Event Channel 0 [} ADCO
TimenGountar AD overflow = sTrigger Gonversion On Event .
TimerCounter Al underfow high byte (split moda) [ Asynchronous Event Channel 1 {:}: 1 &
TimerCounter A0 compare 0 !
TimenCountsr AD compare 1 ] 0 PORTMUX
TimerCountar AD compiare 2 ‘ Asynchronous Event Channel 2 -{:‘j: .F —
venl 1}
[ Asynchronous Event Channel 3 -QE E:::t :E:: ;
PORTA = v
. '
PortApin 0 |1 " 5 Event Channel 0 ﬁl‘~— ;
] Port A pin 1 | r TCAD
8 Fort A pin 2
(=] Port A pin 3 [ syneronous Event Channal1 4% ‘ Enable count on event Input
@ Port A pin 4
Port A pin §
Part A pin 6
Port A pin 7
2
&
o PORTE
- Fort B pin 0
Part B pin 1
Fort B pin 2
Paort B pin 3
Fort B pin 4
Port B pin 5
Fort B pin &
Port B pin T

ZIUFILL Foa-NIZmELET,

EVSYS. ASYNCUSER1 = EVSYS_ASYNCUSER1_SYNCCHO_gc /* [RIHASHZTv210 */ ;
EVSYS. SYNCCHO = EVSYS SYNCCHO TCAO_OVF_LUNF_gc /* #A4</hy/4A0%4L */;

FHHE A Fade.c THFAIENET,

| ADCO. EVCTRL = 1 << ADC_STARTEI bp /* BRIGEL AJIFFAL: ] */;
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4.3. Atmel START QTouch®R B 1417177

JE M RE B I #1258 (PTC: Peripheral Touch Controller)iZ1~256Fv4/v 0> B HER A 423 2 & B el A7 3 ¢4, PT
CIZFICJSHTH QM ED M A BB R 2 L, 2TV AT AR E IR ER MM 212 ML E4, B AEED=0D ., #
2 BEF—DORFTH, PTCIZIEE I/ NESREIREESILIMEVER A,

RBLTDEHH

- B0 EE) T, A SR, SRR L C2568E T AV ET,

o [FIRFICANERED AL S L BE L SN T A AL H CO R Bl A S 5

- HOMRIE, A E

- {KCPUA i H B ARV ENE

< IEFITARNE HEE

« ERLVOFERE COEMEICRT T2 FIEH L MM 4(Cl: Conducted Immunity)

o FAAIA PRI A S HE

- KT —ADOT AL

- BRMKE & B

QTouch®747 7V 3JE B RE B il I ) 2 A 7 D AVROESAM DT N A A2 - THEMS T 2 B 38 572 OBV EHESE FUBHEER DY 71
Ux7 74779 T3, QTouchifplkik EiITAtmel STARTIZEE-S<HEMB] 7 my =/ MEZLE T, [RIKFIZT =4 W45 (Data Visualizer))®
EINGRT Ny) T 4% AL L TQTouch747 7Y NI 4% EDREETLET, ZOFEDLIED HIXQTouch7/7 7 il 7°
nY ) NCYEZE T DRFIZQTouch Al Gk E I & T — 4 PRV ZEN M B LEND TIRZHEEL £,

4.3.1. QTouch®#& B 3% & BB

QTouch## pl i & H I TAE HERHA AR H DO QTouch7 ny =/ My n—N 45728 721 T I B FEkH D QTouch7 ny =7k
AN T DO DIEERIRG IR L £,

o fE B FEAREAL 7 0 2 M R AT S TR

< 2DPEIRER & T SVD 7 0y ) N AR T D TIE

» MicrochipdEtR 7 my/ 2/ b4y n—N -4~ 5FIIH

4.4. PINMUX#HE il 3% 7€ B

PINMUXAE i 3% E T I IR ESNHETOL YO ELARLET,
X 4-1. PINMUX#& R SR E &

PINMUX CONFIGURATOR @
é
Pag0 Iy =]
e
PADH Oigta B =

a PAOE Digital ... P/2

PORT {PXD)
4 Pl Digg Rf3
PCRT(FA
: S
PADL
FPORT(P3|
[ PADS
PADG
8 PADT
WDOI...
GHD-...
1 PAIB
=
12 PADS o
13 PATD &
PATY
Pin 3 (PAOZ) Is used as PIZ with PORT L |abel Pull configuration: OFF

Pin made: Dugital input

LEVEDET 2. 7 YARE 3. EVRbll=T (4

© 2018 Microchip Technology Inc. FEREDFSIE DS50002793B — 255
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L8024 T (Pin Assignment)3R Tl LA FAITHZEN TEET,

< EVES YN YT TRERGER G BN RE (B0 — &

< A ONEZEZE T D7D BN Sesa &) )

- SRR AE )y U CHN 2R ST ST LD F DB N

cATEIN )T HZEC IS TE VAR, 7Yy /B <Shift> 7213 CtrD DX -2 S 2 D ZIC L > TEDZLERIR

T NAAELE (Device Layout) CTIXLA F A THZENTEE T,

- EVEID Y TR THIGT AN YN EERFHE R T DD BIZ(eyRAE)ENT

- EVEID Y TR CTOMERNIHET DN YN EB DTzt v &7 )

© TANYATKS T DY NI SLAERET /Y AT HIZDIT NAAD T 950 )

EV #7414 (Pin Details Editor)iZGPIOE AT L TRIEZ R E T2 DIfEbVE S, L VBN TR TIOLL Lot VAR5

ELETE O FECE YRR T 14 B E ET, Z2 T AR A EID Y T, EVEEI AR ON, ALY OEER A R &

FTHIENTEET,

BE: —Ti /)y T 2MICShifte CD¥—F =1 —&Af9 Z LIl ko T— EICHEBE V2RI 22 e TEET, Zhid— &

THEEL ARG ETDZEEFLET,
BRIV DEIEROGE | ZNOIXFRICEVEEEEZ SR LW b LiLER A, BIRLZE VIR L TIkE o
R ETZT ARG E T DIENTEET,

45. CCLABRLER TEEB

KRk R E P REZ2 TE S FRPR[EI B8 (CCL: Configurable Custiom LogielZT N AR v, Bge  F7- 13D NERJE D sRE s A2 L8
TELHERE FIRE R 5 BRI S JE IO BSRE T3, ZAUZPCB_E O i HiZebz#t am 2R R S BE RE FH OGR BRI 7 — M A & | GmBRE] B BRI
CPUDAN AR UITER E RIREZ 2 2 B2 (LUT: Lookup Table) S NERERFEEIBE A > CEITT AN TEET,
BLUTIZE BNAE AR E FTREZR3 DD A ) EEFE R | A TEERIROER 2. R, mR a0 o0 £3, AJNEAH
Sy NEBIRIER ., BOREEE, FI3FRVATIANODHERDOENCTHIENTEE T, FLUTIZ3 DD A DB 4 7% & ol fE
RREREL T EER T AN TEET, 200 BHE T ALUTIRER BRI RIS, AL ZTER L £, fEEIRIR
DINERFHERE B ILIK 7Yy 7 70y 7 RSTyF. DIvF. ETIIFTED )y 7 70y 7 D LB M T A R A T2 e TEET, B
I Y FORERE. FRVAT A, FIE I T DAL A~DIFIRE L TR T DN TEET,

CCLAEEER EHBILCCLEALER D X Wi p 2 R A R B2 LU,

45.1. CCLEERERERDFELNVA
PUF OIS HIZCCLA~D A EL TOWESEAEEE A Iy O AL £, CCLIZA NS N E ALK T HDIZLUT
CINEWR AL 2 VE T, FOFS IR R B ToBE Z A M L T IIE S 2R L 3, 15 513E 542 OFFICUIv R
Z DTy F BRI NDETEOL TR ATRE T,
1. ATtiny817& 4 > TH L7 1y 2/ M AABRL L TLTEEW,
2. V7 =T RE RSB IN(Add software component)Z7)y /L CT Y AN s BRI IS N TAN ZB L CTLIE &, — B 7V A5
FRELEIEE N 747 (Digital Glue Logic driver) 2 BAIS VAL, Wi OLEMNZCCLEA T BN 7 BB ET,
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ADD SOFTWARE COMPONENTS X

Name Description Add
— {3 Drivers
£ ac Anaiog Comparator (AC) &)
O anc Analog-to-digital converter (ADC). (#
fe Tdla Cyclic redundancy k (CRC) error-detecting code ®
£ oac Digital-to-analog converter (DAC) e
£ Digital Glue Logic Customizable control logic (€€L) module far intemal or external ®
use.
£} Event System Event system allows peripherals to interadt without intervention ®
from the CPU.
L3 Flash ®
£ e e serlal intesface usually used *®
I communication betwesn
£ric Peripheral Tauch Contraller (PTC) for capacitive tauch )
measurement on sensors that function as buttons, sliders, and
wheels &
SELECTED COMPONENTS
Mame Count | Addfremove | Remove s
€} Digital Glue Logic 1 (=] m

Add componentis)

3. HOV 7 MR RGER S B N(Add software component)&7Vy7 L CACEZHERYATADN AN ZIBANIL TLTZEVY,
4. FNDOANSNZFEASWTET(BADWEI IRV ) D Z2 TR AT 250127 ey RER SR AL FR A i e B L TLIZE,
5. FNDATNTFEAWTELe (R LB Z) H D 2R T2 I H RV AT AEVSYS) AL A G B L CTLEEWY,

6. CCLA7 ~To THERYIOLUT(LUTO)ZZF AT L T2 &, ACO OUT A SE#E TC(ACO OUT input source)ZLUTODIHZHID A S
(AN Ty &My 7 LTI &N, FO#ICLUTOHEZ0(LUTO Event 0)ZLUT0MD2-> H D A JIBNTN Ty &My 7 L TLEEEV, 3
D HDOAINITW S = FEFICL TLIEEN,

TEUZAWTEBEEREDITEFNDNEAT AN E SO THEFEN., BTSN ET,

CCL CONFIGURATOR @
2
T
g INPUT LOOKUP TABLE QUTPUT
&) EVSYS e | © A ] L 0x00 VO Pins @
LUTO Eventd Pa4
| B
£ o e & ~I Custom @ s
= | Bl PAT
C 7
aco @ ._z 3 . ¥
ACO OUT input
——
A Duwmn 0x00
.T Asyrenmnous Mulipiexer ChanneiD
g 1O Pins (A Asynenronous Mutigiexer Cnannel 1
B - =
o .___ Custom _. Asyrohmonous Mulipiexer Channel 2
g PAD 1 Awibearisis Mg anss EAanat e
a1 SN T
@ Paz .i
Pca L
PC4
pcs
 «
=
o
o
LUTO CONFIGURATION
¢ ‘=‘ T vaLt §
Gata Typer . = i Filter Dptions: I Disable Filter |
(] 0 i 0
E Truth Logic: Enable Edge Detector: [
u ] 1 0
g ) exprassion: . , - = Sequential Logic - (Iutd & lut1):
-+ O 0 1 1 0 Sequential Logic Options: I‘;equenﬂat Iogic disabled |
i [ o o
1 o 1 ]
1 1 o 0
1 1 1 0
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7. L FOHFED1DIC - CEEME R 2L

ST

X AE

FTHIENTEET,

71, POEFSNT-FHFREIFR 7 —MU(AND, NAND, OR, NOR, XOR, XNOR)?D1->% %R

712. X% AH

ANDIE* Zffi o TRIBLSNET, HAE FIEESN WSS IICRMUESLET,

ORIX’ +* &ffi o CTEBHEINET,
XORIE 7 & fFESTRIAINET,
NOTIE I’ Zffi o CRBINET,

NANDIZR — l(axb) BT LI L > TRISNET, HE TR ESNRWEGA . NAND [DMRESIET,

NORIFH — lath)ZfEHZ &z > TRBLSNET,
XNORIFF - @ h) &z bickoCEHREINET,

BRI A A DR OFRBERIK X EC— BTSNl R T2 O R o THER T 22 cxEd, RO ERECT D
Ll Ko THE T OB N A HE T 2DIFE A S Z &3 CEET, HlxIX, at((b ex(lc)
7.3. EEEGRELA]FE I EE AT
HHYER OMVALUB) S IE B v NGk B DI ENFFSNET,
7.2.L1 3. DEBE R A 72012 — M (Gate Type) T H (Custom)” 238 XN DHRETT, BHEERITRAEE RN

(ZEESWTHBIRICEFSNLET,

ZITHERINTOLHIIHSE, "LUTOH /7 3R EDREE COB S 2R L £, AWM ET 572012, TRTRSh
DINTHIEFHLLENDAND Y =8 A TLTES W, HBYERDSANDY =M S D IO BTSN D Z I E L TIZE WY,

o B T e

CCL CONFIGURATOR

®

0 Add software component

=N B

INPUT LOOKUP TABLE OuUTPUT
EVSYS [A) .i.. LuTo 0x00 10 Pi (A
0
LUTO Event0 [_\ PAL
I B8 P4
.- AND
L= ® 1 o ® PA7
cl PC1
Aco Q @ o O3 o L
ACDOUT input saurce EVSYS o
& A Qumn 0x00
0 wymh: 1 ol
10 Ping [~ . bz
PAD @ Clslom —@ s
Aggneh
Pal
pA2 @S
PC3 3
PC4
PCs
-
LUTO CONFIGURATION
Gate Type: AND = Filter Options: Disable Filter |

4w s w8 o o o Nl

- |

- N

L e g | -

o oo o - o o o FE

Enable Edge Detector:

Sequential Logic Optians:

Sequential Logic - (lut0 & lut1)x:

Sequential logic dissbled

8. PINMUXZFERERA > TPC3L VATV AV AT E LU TRERGR EL TLIEEW,
9. 22 HOLUT(LUT1)ZEA TH AL TPC3%"LUTL” DD A SI(ANZH Ty 7' &b ry7 L TLIEEW, PC3DE BI1L B K B3~
52 A3 LUTIH A7 2RI A AT REIC & _R&E T, ' —Mil(Gate Type)d|& &L —E T M B (Custom)” ZE (N, EFE
PR[EEE (Truth Logic) FOfE(Value (& @R INA R A TESW, BEEE RS TNOEERZ EYIVEZ 3250, F3R X TRS
NAINTME(Value) fEIRICEEZRIITAEZ A I L TTEE W,
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CCL CONFIGURATOR @
o
=
W
w
g INPUT LOOKUP TABLE OUTPUT
] EVSYS (A ) @ A LUTO 0x02 1O Pins [~]
0
LUTO Event PAd
l | B Pa4
5 L sources .‘ Custom .
S | PAT
c FG1 :
& it
* ACD 0 .;‘ stsrgs £ o
ACO OUT Input source |- EVSYS (A]
] LUTE ox0z
Asgmanrancus Mutieser Crannel 0
) 10 Pins (A ] Asnohnonous Multiplexer Channed 1
§ paG .% Custom . :n’v'e*lr\:mmis ::u:::xnrz-nn:j
menransus Muligisser Chann
o PAT £ Sots
=
@ Pa2 =
=] ] -0
PCa
a PC5
_
o
o
LUT1 CONFIGURATION
0 0 0 0
o] Truth Logie: Enable Edge Detector: |:|
. - . .
=
E O Sequential Logic - (lut0 & lut1):
: [} 1 0 0
< | @ Value (hex): | a 1 1 o Sequential Logic Options! | Sequential logic disabled |
1 0 o o
1 0 1 o
1 1 o o
1 1 1 0

10. JK7Yy 770y 7 %38 A CLIESW, "LUTOH 37 A INZESRRE AL, "LUT L 37 BSK AN ELfR S v E T,
R E S IX TN OHS 2~ 72D H BRI rSinET,
JK7Vy7 70y 7" O S ZPBAL Y ~H ) e B L CTLIZEW,
IRFREEIR L T CEIZ AR H AU DRI T079 PB4 Crm R 1 (High) 23 FH FTRECL ZO(E F 13 Ay F(PCI) 3R E 41D F TPBATHIH
AREICEEOLNE T,

CCL CONFIGURATOR @
2
S
g INPUT LOOKUP TABLE SEQUENTIAL LOGIC OUTPUT
EVSYS (A @2 LT o0z 1O Pins (~]
| 1]
LUTO Event0 | PA4
|-y e =)
£ saues 1 I PAT
c Jinput PC1 =
Aco @ @ stengs £F &
s JK
ACO OUT Input sourte Fipfiop @ — o
o A LUT1  ox02
o Kinput Azymohranouz Muliolexer Channel 0
10 Pins (~] Azynenraraus Munsieer Channe: 1
PaD .% ustor . ::rlu:mrnu: :u:::ur ::m-..;i
chronous Matipleser Channet
PA1 =0 Sris 4
C|
P2 ._
PC3 £ e £
PC4
PC5
22
LUT1 CONFIGURATION
Gate Type: Filter Dptions: Disable Filter ]
o o 0 o
Truth Logic: Enable Edge Detactor: [:]
0 a 1 1
O o 1 o o Sequential Logic - (Iug0 & lut1):
@ Value (hex); 0 1 1 o Sequential Logic Options: | | FlipFlop I
[ 0 0 0
1 o 1 [}
1 1 0 o
I 1 1 [\
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5. TrustZone X 1&
TrustZone7 0y 14}k

ARMvS8-MHE:#ff F TrustZonelIMicrochip SAM L11v471 20/ha—7 CTEFSFL, MCUT NAATOEEI IO E TR S E I N2\ W& TR
D=7 S BR B AR HE L £97,

TrustZone& BEEHE RS 1 Cortex-M2337 12 2-5<SAM L11 MCUD JEIR 72 TrustZone 3% A MR 3R BT A IEA TRt F
ER

ARMvS8-MIZEE-3<7° 8/ e/ MR D X HIZ2- 5D TrustZone G S HV £ 37,

- 2470V 19MSecure project): kA7 TrustZonegk FE~DT I Y AZFFAHT- D27 0y tJMZ TrustZone & FRER RS AR S 28 1B N X
T ER A,

- IER L 70V 17MNon-Secure project): 24T B 2/ NI TrustZone IR B L CL 2R 7 0y 2 MURIET D76, 71
vz MZ TrustZone & B G AGER S A BN L2 TLTES WY,

51. €70V 19 NDERK
1. SAM LIIF AARATH LT vy o/ NAERE L TLIE SN,
2. TrustZone&E HEERIN V=T 1B INT D721 7 M =T RER SLB IN(Add software component)%& 7Yy L TL7ZEUY,

[EEE—

ADD SOFTWARE COMPONENTS x
= Middl
= M2M DMA ans for DMA based memset and memcpy X

ssy compre n format. The codec supports G
g and secos ng JP ?agez

SELECTED COMPONENTS

!43 TrustZone Manager 1 e® i} I
N P
Add component(s)

3. — HINWIT MBS A S, 22 (DASHBOARD) ~TT7 0 =/ MEREE A TRA TLE &N, 778y o/ ME R 5L T I Atm
el Studio Y=V Fz—VE& E(TOOLCHAIN SETTINGS)BHEARENFE T, IAREKeil HDY—-VFx—VFR EILZDOUITIREI T,
HAFIIE % DIDETENLORELR FEI TR SIENLETT,
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MY SOFTWARE COMPONENTS @

Show systemn drivers &
o Add software component ) -
how hardware (D

Click "Add software components” to add drivers and middleware to your project

| My PROJECT L} |

2] pAsHBOARD

TRUSTZONE_
MANAGER_O

W Pinmux

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

MY PROJECT ®

(® clocks

GENERAL

TOOLCHAIN SETTINGS

i0E:

COMPILER CONFIGURATION LINKER CONFIGURATION

Miscellaneous Other Flags: @ | -std=gnu99 -mcmse Miscellaneous Linker Flags: @ | -W| —-out-implib=libsecura_gateway_veneer lib

4. 2N AFZE DD 777 (Miscellaneous Other Flags)id’ —std=gnu99 -memse’ 8% E & AILSILET, *—memse’ 777 1ZCMSEZE 43
AT ATRE7 7AMERR A NATIZFF AT 2 DI D IVE T,

5. WhZE D777 (Miscellaneous Linker Flags)id’—WI,—out—implib=libsecure_gateway_veneer.lib “Wl,——cmse—implib’ 3% E % A
nonET, T -Wl—cmse-implib (34K —b 7477 T RAHE T JE (Secure gateway veneer) &V VK VORI T, 224
RHETAT 7V DA A LERNGE | ZORREEHIBRL TCEME 22 R> TS,

6. TrustZone B ERIEIN M 2T V7N =T #E T A BA CEFEAT) DL LLIFLZEDORES, FRITAIMEREOZ &M RIED L7
REERERE EL TIEEN,

7. ZNHDOREEIL DN TIYE LM DITIE A % E I DEETF EIZ(R9A%) R TLIEE N,

MY SOFTWARE COMPONENTS @
TRUSTZONE MANAGER CONFIGURATION
USER ROW (UROW) BOOT CONFIGURATION ROW (BOCOR)
Enable UROW fuse programming: 7] | Enable I Enable BOCOR fuse programming: @ I Disable |
R_WORD_0.1DAL_BOOTPROT: & o
USER ROW (UROW) - TRUSTZONE RELATED PR e v ot ©[o0 | e
USER_WORD_Z.IDAU_AS: @ | oxer ter, PORT SECURITY ATTRIBUTION
USER_WORD_2.IDAU_ANSC: (s | (USER_WORD 2.IDAU_AS hexy  PADD: | Secure 1/Q Pin |
Flash Application Secure Size =
USER_WORD_2.IDAU_DS: @ | | As*Dx100 = PADT: [ Secure /O Pin |
USER_WORD_2.IDAU_RS: 7] | oxTf hexy PADZ; | Secure /O Pin |
USER_ WORD_4.NONSECA PM: 5[] PAD3: [ secure 1o Fin |
USER_WORD_4.NONSECAMCLK: 7] D PADAS: [ Secure I/O Pin |
USER_WORD_4NONSECARSTC: &[] o [Secure vo Pin |
USER_WORD_4.NONSECAOSCCTRL: ©
= = N E BADE:! l Secure /O Pln |
w
USER_WORD_4.NONSECA OSC32KCTRL: PADT: I Secure I/Q Pin |
USER WORD_4NONSECASUPC. @[] PADE: [ secure 1o Pin |
USER WORD_4NONSECAGCLK: &[] PAGS: [[Secure 10 Pin ]
i : .
USER_WORD_4.NONSECAWDT: o] - [Securs vo n |
USER_WORD_4.NONSECARTC: o]
PATT: I Secure /O Pin |
USER_WORD_4 NONSECAEIC: o D
PAT2: Se i
USER_WORD_4 NONSECAFREQM: 0 [_| A2 [ secure 10 Pin |
USER_WORD_4 NONSEcarorT: o[ | PAI3: [ Secure I/ Pin |
USER WORD_4 NONSECAAC: o] PATA: [ secure 110 Pin |
USER WORD_SNONSECBOMAC: @[ | PAIS: [ secure 1o Fin ]

8. a7 Y NI EDORERGER BIZHADNT2 oDVl AT N 77AVEVERR L., 1D E 27 0y 2/ b CHEH T2 T g TERS
NHIEL AT 0 NI T-00 T,
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52. ERELI7 DV IHINDVERK
1. TrustZone® FREBIN AT 2B INEFIZSAM L11T ANAAZAfE - CT7 0y eIV ERR L TLIZE W, L7 8y 2N L TY—V
Fr— VR ENIFR RSN EE A
5.3. Atmel StudioCDZRE7 0V I DAVK b

1. 16.1.2. Atmel StudiolZAtmel STARTH hZE (VK —bg SFE) TRl =415 FEA > TAtmel Studio IDEIZZ 27 1Y =/ DAT
ZIPZA K =L TLIZENY,

2. iR 27 A7°8—7(Solution explorer) C7° By =/ 4 45797 T HZEIZI-T7 vy )b 7' 8T 4(Project Properties)~f7-> Y-
Fx—(Toolchain) 8 A TLIZEW, 2N ATHERK R E(ARM/GNU Compiler) F CF DR € (Miscellaneous)~{T->TSTARTA>
HOANATHREDEFIN TNDDE B TR,

Build
Configuration: | Active (Debug) - Platform: |Active (ARM) -
Build Events
Configuration Manager..

Device

Tool « |2 ARM/GNU Commeon ARM/GNU C Compiler = Miscellaneous
T General

Packs b jOutput Files Other flags: -std=gnuf8 -mcmse
4[] ARM/GNU C Compiler

= General
EPreprucessor
:»{Symbols
= Directories
j(}ptimizﬂtinn
= Debugging

% Warnings

4 [Z] ARM/GNU Linker
= General
E’Libraries
jﬂpﬁmi:aﬁnn
jMemory Settings
= Miscellaneous

4 [ ARM/GNU Assembler
H General
E‘Debugging

- J ARM/GNU Preprocessing Assembh
o General
& Symbols
XDEbugging

4 [Z] ARM/GNU Archiver
= General

Advanced [C] Verbose (+v)

| Support ANSI programs (-ansi)

I »

3. VR B (ARM/GNU Linker) T CTZ O ER & Miscellaneous) ~{T-> TRV A A9V 78 N ALFRIZSTARTNS DYV I Ak
BRENTHIN TNDLOE R TLIZEN,

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

configuration Manager...

4 |"__’T ARM/GNU Common * || ARM/GNU Linker = Miscellaneous
o General

| ffoutput Files Linker Flags: -Wl,--out-implib=libsecure_gateway_veneer.lib -Wl,--cmse-implib -T"../Device_Startup/samill_secure.ld"
« [F] ARM/GNU € Compiler
& General
fvarEprocessor
= Symbols
[ Directories
ji}piimization
= Debugging
= Warnings
& Miscellaneous
4 [Z] ARM/GNU Linker
7 General Cther objects
o Libraries
ijiimization

E Memao Settings

4 [ ARM/GNU Assembler
& General
jDehuggmg

- |"__’T ARM/GNU Preprocessing Assen
& General
ijmnoIs
= o 1

Other options (-Xlinker [option])

m

“ | n | *
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5.4. Atmel Studio CDIEL L7 Y 1/ DAIUFK —+

1. 247 0y 2 NI LIRS (Solution) 2 VERE 257>, F23FET D203 L 27 0y o MBI R ICEN A EEAV K -5
NOEBEINNI LS TR =T DIENTEET,

2. 2470 o MBI BB VR~ B120T, 16.1.2. Atmel StudiolZAtmel STARTH W% AUk — 2 FIE | Ttk S b k91
BTy ) MR R A B TR R ICIE L 27 0y =) M AR =L TLTES 0,

3. 2227 0y 2/ e Atmel StudiolZ AV R =L CWD BN E 13V E—MLUERZ 58 T 957D 8 (Veneer) ¥ 774V, %
BTV 2Ib LIAE =N TAT T Voh AIVT N ToANVERR R T HZEERDOONE T, TOUNANENTZZ 70 ) MHINHD
TIANEFGHZENTEET,

4. 77 A VBRI AE I L T O2 DAL BN AL E T

- YVHELTEM: 7 0V eI MIT ANV B BT DR DT 7ANVPIR B I NTNASDN ) 5B F 9, i, B— O RICE
LI REOM T 0 ) M AT AR IENE T,

- 77A0ELTEM: 70y 2/ MII7ANVEBE G L GBMLUET, iliw ., B CHRBELINZ77AVR IO AEHAE TIzL»TEZD
. BRI E7 0y bR AT RE TR Al b i E T,

5. VN —MeTE T3 D707 7 AVt Z L COKE )y L TLIZS W,

MNonSecureProject Importer

Import Atmel Start Project

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

View project summary [CMSIS package information)

Project Name: NonSecureProjectl
Location: E\Studio\SecureProjectSAML11Soin
Solution: ‘ Add To Solution il
. e
Solution Name: SecureProject3AML1150ln

View project import summary

Secure Project Veneer Header File  Ef\Studic'SecureProjectSAML11Soln\SecureProject\trustzoné\trustzone_veneer.h |Add AsLink » | | Browse |
Secure Project Export Library: EN\Studio’\SecureProjectSAML1Soln\SecureProject\Debughlibsecure_gateway_veneer.lib IAdd AsLink | I Browse ‘
Non-Secure Project Linker Script: E:\Studio\SecureProjectSAML11 Solnt\SecureProject\Device_Startup'samlll_nonsecure.ld IAdd AsLink « ‘ I Browse I

Device Pack Manager oK Cancel
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6. fiE R 27 A7 °r—7(Solution explorer) C7°BY =/ A 7)) T HZ LI AT BY 27h 7°8°T 4(Project Properties)~fT-> TV~
Fx—2(Toolchain) A A TLIZEVY, 2N ATHERKER E(ARM/GNU C Compiler) F T7 (VMR E(Directories) ~fT-> T/ 7 )V—F
NANEHF SN TNDEDE BTSN,

MNonbecureProjectl £ X

Build

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

Build Events

Toolchain Configuration Manager...
Device

ok 4 IﬁA_RMr’GNU Common [ ARM/GNU € Compiler = Directories

[ General

Packs [ Output Files [¥] Include Device Support Header Path (-)

ARM/GNU C Compiler =% e e [
LA Include Paths (-I) |‘|?‘:J'| | E | 9| v

[ Preprocessor hpligelk i

& Symbols /hplimclk

hplfosc32kctrl

= Optimization hplfoscetr

jDebugging /hpl/pm —

?Wamings «/hpl/port

[ Miscellaneous Jhri

ARM/GNU Linker ./SecureProject/trustzone 4

[ General $({PackRepoDir)\Atmel\SAML11_DFP\L.0.81\include

[ Libraries

j[}pﬁmization

[ Memory Settings

& Miscellaneous

ARM/GNU Assembler

[ General

& Debugging

ARM/GNU Preprocessing Assembly

[ General

= Symbols

[ Debugging

ARM/GNU Archiver

[ General

Advanced

Ll

7. Vo kg AR E(ARM/GNU Linker) FC747 7Y (Libraries)~T> TR LT=7/47 IV EFNDON AR EFHINTNDEDE R TLIES
VY,

NenSecureProjectl + > PTG IR -4 SecureProject

Build

Configuration: IAct'rve(Debug] Platform: | Active (ARM)

Build Events

Configuration Manaqger...

Device

Tosl ARM/GNU Common ARM/GNU Linker = Libraries
[ General
Packs ___ '_?’Output Files Libraries (-I)
Ad 4 || ARM/GNU C Compiler z -
vance & General :!Esec ure_gateway_veneerlib
ibm

[ Preprocessor
& Symbols
[ Directories
& Optimization
[ Debugging
gvl\ngusjeous Library search path (-1}

= ARM/GNU Linker A ASecureProject\Debug
[ General §(ProjectDir)\Device_Startup
& Optimization
[ Memory Settings
[ Miscellaneous

[Z] ARM/GNU Assembler
[ General
[ Debugging

& ARM/GNU Preprocessing Assembly
[ General
= Symbals
& De bugging
ARM/GNU Archiver
[ General

© 2018 Microchip Technology Inc. FREDF|= DS50002793B - 34 H
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8. T DM R TE Miscellaneous) ~{To> TR LIZ)/h A7V7° s NWARTE HFHEN TNDDOE R TTEE N,

MonSecureProjectl + X EhgENRRAE SecureProject

Build

Configuration: ’Acti\.re (Debug) - Platform: | Active (ARM) -

Build Events

Toolchain Configuration Manager...
Device
Touol 4 [Z] ARM/GNU Common ARM/GMU Linker = Miscellaneous
[ General
Packs ) j’[}utput Files Linker Flags: -T"././SecureProject/Device_Startup/saml|1l_nonsecure.ld"
4 [E] ARM/GNU C Compiler

Advanced = General

[ Preprocessor

[ Symbols

[ Directories

[ Optimization

[ Debugging

& Wamnings

[ Miscellaneous
4 2] ARM/GNU Linker e

[ General Other objects LSS

[ Libraries

[ Optimization

[ Memary Settings
4 =] ARM/GNU Assembler
& General
[ Debugging
el @ARMHGNU Preprocessing Assembli
& General
[ Symbols
[ Debugging
4 [Z] ARM/GNU Archiver
& General

< n | »

Other options (-Xlinker [option]) |'i?'_ | ):!_J' :_._. i \,

BNE: L7 0y S MIH LW R DRI L > TR = 5280 TEET, — BERRDMERS LD L, T TRaSND

Jolz, BIAdD=BEF7 Y =/ MExisting Project) &> C& 27 0y /MBI 52 LN TEET,

il

Solution Explorer

| ®=&| L= D

F7
Ctrie Alt+F7

Build Solution
Rebuild Solution

Dependencies
Output Files
ibraries

Clean Solution
Batch Build...
Configuration Manager...
434 Copy Full Path

[#] Collapse

Mew Sclution Explorer View

Add

New Project...

rustzone
stmel_start.c
atmel_start.h
atmel_start_pins.h

Existing Project...
&3] Example Project... Ctrl+Shift«E
MNew Item... Ctri+Shift+A
‘0 Existing Item... Shift+Alt+A
MNew Solution Folder

Set StartUp Projects...

Rename

Open Folder in File Explorer
Properties

Close Solution
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5.5. Keil®H > DpVision® TORE7 0V 17Dk~
1. [FCAERE M TR ELIELEDT 7 1Y ) Ve VK = DI,
= 7AW HARR L CRIC7 AN IR R LR D7 0y ) M ff i (unzip) L TLTZE WY,
— IRELABET AT DI 77 ANV T gpdsc 7 7A Va4 L TLIZE W 21X, AtmelStart_S.gpdsc&AtmelStart_NS.gpdsc),
- ZNBD*.gpdse 7 7A VEEBNT R SN2 LK > Tkeil 7' vy =/ MR L TLIZEWY,

1.1. 774MFile)= B (Open)=22 27 0 /b 7MW (&7 7AME R % F77(Show All File Types)i##R % 12)AtmelStart_S.gpd
SCEIRINT, 70y 2 MIMERSIET, 70V /M e R L CRL TEEN,

1.2. L7 0 ML T EOTFNEA D IR TEE,
- Keil MDKCHE#7 0y o/ MEZEZER 2 ERLL Tl 7 0y 27 b 774 Z 2 EFELZ 2 D uvprojx 774 V)& BT TLTEEY,
— FCERENAIANCZ LT vy 2 N B L TR,
2. VEZEZERIC7 ny eI MNA B D)y ) T 5 82 Lo TEEEIR (Options) ~T- CTL7E &V, BBUX S (Target)? 7 FCa—k A% (Cod
e Generation)ZB4y ~1T-> CARMaU N A7(ARM Compiler)23”BEE 2V N 476K 2% H (Use default compiler version 6)” CéhbD%
MeEIZL ., V7M=TRER(Software Model)Z224:7 0y =/ MH D" 2 4 He(Secure Mode)” 1228 8 L C”MicroLIB{# fH(Use Microl.l

B) Fxy /Wi A TIZS0Y,

Options for Target 'ATSAML11EI6A' =™
Device larget ]Output] Listing | User ] C/C+ {M:E}] Asm | Linker] Debug | Lﬂilﬂies]
Microchip ATSAMLT1E16A Code Generation
ARM Compiler: |Use default compiler version & L]
Hal (MHz): 120
Software Model: | Secure Mode -
Operating system: JNone L]
System Viewer File: ¥ Use MicroLIB [T BigEndian
ATSAMLT1E16Asvd J
[~ Use Custom File
i~ Read/Only Memary Areas ~ Read/Write Memoary Areas
default  off-chip Start Size Startup default off-chip Start Size MNalnit
™ RoMt: | | e ~ RAMI: | | r
™ Romz | | e ™ RAMZ | | E
r  RoM3: | | & T Ram3: | | E
on-chip on-chip
¥ IROMi: |{bd] |{b(‘|ﬂ-|]-DD & W IRAMI: |{b:2ﬂﬂ-|]-[bﬂﬂ-|] |{b<-ﬁ}|]ﬂ r
™ IROM2: [Bc400000  [0<B0D & ™ IRAMZ: | | ]
oK |  Cancel ] Defauits | Help
© 2018 Microchip Technology Inc. FREDFSIE DS50002793B — 36 &
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3. C/CH47 ' ~THoTLIEZE, S78/3—MN A% (Language/Code Generation)#4y F CC S #&(Language C)&”C99” I ZAH L T2
éb \0

5

Options for Target ‘ATSAML11E16A' ==

Device ] Target | Output ] Listing | User ]Asrn | Linker J Debug | Ltilities ]

Preprocessor Symbols

Define: |
Undefine: |

Language / Code Generation

[T Execute-only Code Wamings: ].P«CE—like Wamings ~ Language C: |99 -
Optimization: |-00 +| [T Tum Wamings into Emors Language C=+: [c++52 =

™ Link-Time Optimization [~ Plain Charis Signed W Short enums./wchar
[~ Splt Load and Store Muttiple [~ Read-Only Postion Independent [~ use RTTI
¥ One ELF Section per Function [ Read-Write Posttion Independent [ Mo Auto Includes
Include | D
Paths
Misc I
Controls
Compiler .-xc: -std=c%9 <arget=am-arm-none-eabi mcpu=cortex-m?3 < ¥
Cgt”?"d fno-tti funsigned-char fshort-enums fshort-wehar
ring -

ok | Cancel J Defauts | Help

3 B TR AEE “AC-HEEDEEE(AC-5 like Warnings)” 2L TR SADITEEIRIR T,

4. ) h(Linker)27 FC” BHIRIZRAATR) Ky AHHATVELE %28 F(Use Memory Layout from Target Dialog)” DF v/ %4 L T4
270 2 MSA T 74 MScatter File)Z ik L TLTEEW,

Options for Target 'ATSAML11EI6A’ [

Device ] Target | Output ] Listing | User ] C/C+ {M:E}] Asm } Debug | |tilities ]

[ lse Memory Layout from Target Dialog ®/0 Base: |

[~ Make RW Sections Position Independent R/O Base: |{b(~[}|]ﬂ-|}|}|]ﬂ-|]
[~ Make RO Sections Posttion Independent
[” Dont Search Standard Libraries

W Report ‘might fail' Conditions as Emors

R/W Base ]m

dizable YWamings: |

Scatter | \toolchain'keiMinker\saml11_secure sct - Edit
File - E2 D

Misc
controls =

Linker |—cpu=Cortex-M23 "0 -
control  |Hibrany_type=microlib —strict —scatter " toolchainkeilinker'saml11_secure sct”
string

QK | Cancel Defaults Help
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5. 7 Ny (Debug)? 7 F T H(Use) 7V 48N %L TCMSIS-DAPfEZ BEA T Z XY,

R 7E(Settings) &7y 7L C—45(Pack)¥ 7"~

175 TLIZEVY, Toolchain¥Keil¥debugConfig¥SAMIL 1. dbgconf TR AT EEZ2 T LW UROW =R & CTREE dbgconf7 74V EZE LT

KTEEWN,
2 [ Debug_slLini
1 LOAD "..\\TZ-} _S.axf" incremental
2 LOAD *..\\TZ-) tart NS.axf" incremsntal
3 RESET
i
5 g, main
I |
i options for Target ‘ATSAMLL1ELGA ]
Device | Target | Output | Lsting | User | C/Cee (ACE) | Asm | Liker Dobug | Utites |
€ Usc Smiger  wth eanctions Settings || @ Use: [CHBISDAF ARMVEM Debugg =] Setings || CMSIS-DIAP ARMYE-M Target Driver Setup
™ Lim& Speedto Real-Th
o el Debig | Trace | Fash Download | Pack |
¥ Load Appicat w mainl) T~ Load Spplcaty r
—— SRt A b e CMSIS-DAP - STAG/SW Adapter — — SW Devien
Intiakzation Fie Intiakzation Fie: = 5 T =
- ] - [ ice Mame
| =] Lo | | oSk o =] — SWDIO | @ OBFI14T7  ARM CoreSighe SW-DP
Flesicre ebug Session Setings Fiesiors Debug Sewmcn Sellings Sesal No: [ATML313801180C
¥ Breskponts ¥ Tosbas ¥ Eresbports W Toobax Fimwvare Version: [03.25 0168 J
W Watch Windows & Peformance Anlyzer ¥ Weich Windaws o T
W Memory Display ¥ System Viewer ¥ Memcry Display W System Viewsr ® Por-[sw <] - —
Max Clock: [10MHz
CPUDLL  Parmeter DiverDLL.  Parameter: sid | Deiete | Updote | h
[ [ [sARstvEmDLL [-MPU
DwicgDLL:  Parmeter Dilog DLL:  Porameter: Cornact & Fissst Options Cache Optiors Dawrlad Options
[ [ [TEmBLL [rcmz Connect: [under Reset | [Reset: [SYSRESETRED v | | ¥ Cache Code I Vertly Code Download
E T = F Foset after Conmnect W Cache Memcey | | ™ Download to Flash
™ WamF i (] i
'am F outdated Executable is baded Wam F outdated Execitable is loaded I LogO Accomes [~ Siop ar Reset
Manage Companent Wewer Deacaption Fles |
ok [ Cancel Help
Ok | Cocel | Detmms | Hee | S f | ]

6. MMz T, L2710y oy MR DRI (Options) T N'y7 (Debug)d 7" ~To THIHME T 7AVD NEFZ IR D IHITHREL TTES

AN

- LOAD “Specify the Path of
- LOAD “Specify the Path of
- RESET

— g, main

7. 2=74)74(Utillities)¥ 7" T T7 7y a4 A%

.axf file of non—secure project” incremental
.axf file of secure project” incremental

% & (Configuration Flash)Aza—~{T>T“77yva 707737 i A& B B RNIAN

(User Target Driver for Flash Proguramming)” F ®Load ns.ini&L CTlnit77AVE R L TLTEEW, nit 77AVONEE IR D EHIZ

RELTIIZEN,

- LOAD “..¥¥Specify Non—secure project path¥¥UVBuild¥AtmelStart_NS.axf” incremental
8. 70y )M NANVLTLTEE Y,
9. LT 0V ) ORI E CRER SNDINCIEFL L7 vy o) MR EL TLIEEW,

5.6. Keil®Hh 5D uVision® THIER L7 DY 17 DAUR =
1. [Keil® M5 DpVision® TOR 70V 1/ DA VR —b | TR SN D IHNTHEET vy 2/ MESEZ2 A /ERRL TLIZEW,

2 VEEZEITT 2 Ma B 5 1)) B2 Lo TEEIRIR (Options) ~T- TLZEVY, B2 (Target)¥7 F Ta—N A (Code

Generation)&l43 ~1T-> CARMa/ N 47(ARM Compiler) 23" BEE 3N 476 # H (Use default compiler version 6)” Cdhb D% il

Sz, V7T EER(Software Model) &2 2247 1y "« MNH D7 IEZ 2T BE(Non-Secure Mode)” 1228 B LT MicroLIBf# FH(Use Mi
crolIB) Fxy/ Mz A TSN,
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Options for Target 'ATSAML11E16A' ==
Device Target ]Output] Listingj User ] C/C++ {ACB}] Asm ] Linker] De-bug] Util'rties]
Microchip ATSAML11ET6A Lo Derrion | = T
ARM Compiler: Use default compiler version &
Mal (MHz): (120
Software Modsl: ]Non-Secure Mode ;]
Operating system: ]None ;]
System Viewer File: [T BigEndian
J.i.TS.ﬁ.rdLﬂEwi.svd _J \ -
[ Use Custom Fils
~ Read/Only Memary fAreas 1 Read/Wrte Memory Areas
default  offchip Start Size Startup default offchip Start Size Mot
r  Romt | ] ¢ I RAMI: | ] r
~  Romz | | e ~ RAM2: | | r
~  RoM3: | ] ¢ ™ Ram3: | ] r
on-chip on-chip
B o ]{m I“‘mﬂm & " IRAMI: |{k2'DDﬂ-DDDD ]u.c-mu-u =
™ IRoM2: [Bc400000  [0<B00 C ™ IRaM2: | ] r
| ok || cacel || Defauts | Help

3. C/CH++4 7 ~fToTLIZE W, FEE/a—N Ak (Language/Code Generation)i#l4y F CCE #E(Language C)%&”C99”IZEH L TL/2
XN, V=N AN Z(Include Paths) CTrustzone venneer.h7 7AVONAZFRFZR L TLTZEWN,

Options for Target ‘ATSAML11E16A’
Device | Target] Output] Listing | User C/Cs+(ACH) ]n%m I ]_inkerl Dehug] Utilities l
— Preprocessor Symbols
Define: ]
Undefine: I
~ Language / Code Generation
[~ Execute-only Code Wanmings: |P¢C54ike Wamings * Language C: |c99 - ]
Optimization: I-OD LJ ™ Tum Wamings into Emors Language C++: m
[~ Link-Time Optimization [ Plain Charis Signed ¥ Short enums/Awchar
[~ Split Load and Store Multiple I” Read-Only Postion Independent ™ use RTTI
[¥ One ELF Section per Function [~ Read-Write Posttion Independent [T No Auto Includes
I'”E;i‘:. ] ATZ-MixSecursEIC-S\tustzone
ContMrslg ] T Trustzone_venneer.h77A VDAV IN—F /N2
Compiler  |xc -std=cS9 -target=am-am-none-eabi ‘mcpu=cotex-m23 ¢ -
C'-::ﬂ_m' fro+tti funsigned-char 4short-enums fshort-wchar
fing -
0K | Cancel | Defautts ‘ Help |

S B TR AEE “AC-BEEDEEA(AC-5 like Warnings)” 2L TS DI EEIRIR T,
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4 FFLAT 0y M SER B RE 747 7)Y (Workspace YUVBuildYAtmelStar

= ATSAML11EIGA
1 Source Group 1
=l CMSE Library
.1 AtmelStart 5_CMSE Lib.o

5. Vv h(Linker)? 7" FC” B I BRA A7) )y ANB AL & % f# F(Use Memory Layout from Target Dialog)” DF zy /%L CTH
BT 2By ELT 74 W (Scatter File)a iR L TL7ZEW,

Options for Target 'ATSAML11ELSA’
Device 1 Target ] Output ] Listing ] User ] C/C+ {N:B}j Asm Linker ] Debug ] |hilities ]
[ |Use Memory Layout from Target Dialog %/0 Bass: |
[~ Make RW Sections Position Independent R/O Base: Jﬂxﬂﬂﬂmuﬂu

[~ Make RO Sections Posttion Independent
[” Dont Search Standand Libraries
W Report ‘might fail' Conditions as Emors

R/W Base |(x20000000

dizable YWamings: ]

Scatter [ \TZ MixSecureEIC S toolchain ke irker\sami11_nonsecure sc ~| Ed...
e

Misc
controls =

Linker |—cpu=Cortex-M23 "0 -
control  |-strict —scatter " \UNVBuild \Atmel Start_NS sct”
string

QK Cancel Defaults Help
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6. 7Ny (Debug)4 7 F T H(Use) 7Y 8% L TCMSIS-DAPE L TEZE A TLIZE W, R E (Settings) &7y 7L C—F#5(Pack)¥
7'~ ToTLIEEWY, Toolchain¥Keil¥debugConfig¥SAMI11.dbgconf CHIH AIHEZ2 8 LV Y UROWRR i€ CTREE dbgconf7 7 VA 25§
LTLEENY,

1 LoaD "..\\TZ-MixSecureEIC-N3\\UVBuild\\AtmelStart N5.axf" incremental
2 ERESET
3
4 g, main
k3 options for Target 'ATSAML11EI6A’

Device J Target ] Output ] Listing ] User ] C/C+ {ACS}.] Asm ] Linker Debug ] Litilities ]

7 Use Simulator  with restrictions Settings * |ss: |CMSIS—DﬂF‘ ARMwvE-M Debugg:J Settings

[~ Limit Speed to Real-Time

¥ Load Application at Startup ¥ Runto main [~ Load Application at Startup r

Intialization File: Intialization File:

‘ _J Ed J |.\Debug_n5.ini _J Edit.... ]

Restore Debug Session Settings Restore Debug Session Settings 1

W Breakpoirts W Toolbox ¥ Breakpoirts V¥ Toolbox
¥ Watch Windows & Performance Analyzer W Watch Windows
¥ Memory Display W System Viewer ¥ Memory Display W System Viewer

CPU DLL: Parameter: Driver DLL: Parameter:

| | |SAF{MV3M.DLL |—MPU

Dialog DLL: Parameter: Dialog DLL: Parameter:

] [ |TCM.DLL |pCM23

[~ Wam if outdated Executable is loaded [~ Wam f outdated Executable is loaded

Manage Component Wiewer Description Fles ... I

1 0K |  Cancel I Defaits ‘ Help

7. W% E% & (Configuration) V44— TIEZZR7 0y =) MZX L TFy7 V2 (Chip Erase)fiza CEOIZZE T L TLZEY,

[] ATSAML11E16A_ATSAMLI1E16A.dbgconf

Bpand Al | Colapse Al | Help ™ Show Grd
Option Value
= Debugger Setup
[zl Chip Erase
Chip Erase Select CEOQ (Erase Mon-Secure Application)

i CEO Erase Key

i CE1 Erase Key

- CE2 Erase Key
= Device Setup

Debug Access Level DAL_2 (Full Debug Access)
H--Program User Configuration Row (UROW) [
#- Program Boot Configuration Row (BQCOR) [l

Text Editor_} Configuration Wizard |
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8. 7'y (Debug)#7 TDebug ns.inie L THIHE 7 7AVERR R L CLL T ONFZBIMNTAHZEIL> TREL TTEE0,

- LOAD “Specify the Path of .axf file of non—secure project” incremental
- RESET
- g, main

9. AT 0 I e AN TLIEE N,

5.7. IAR Embedded WorkbenchTHD&RE7°0Y 1/hD{ UK~}
IAR Embedded Workbench3Z#213FH 2 <BINE L ET,

5.8. IAR Embedded Workbench TD IER £ 7 0V 1/ DAYk —b
IAR Embedded Workbench X2 iZFH 72 <3BMSVET,

5.9. MakefileZ{E5L£7 0V 17bD( UK~}
[6.4.2. GNU C MakefileMDE1T | TR SNDFNEIZHE S TMakefileZ i > T7 1Y =/ MABEE L TLTZEWY,

5.10. MakefileZ{E5IER£7 0V 1D/ UK~k
1. 16.4.2. GNU C MakefileM 4T | TrLib & FNEICHED ZEI12ED | MakefileZ - T7 ny e/ MEREEL TSV,
2. ZHAUTLL N OB L pyt—V B TR L ET,
2.1. SAM L113EL 27 0y 2/ NIL 2T 0y eI NPHD AT 7AVEMETY, 22RO LBV O FIARFI T,

21.1. 22471y )b Device_Startup¥samll1_nonsecure.ld’ ., " trustzone¥trustzone_veneer.h’ . *gcc¥libsecure_gateway_
veneer.lib’ D77ANVEIETLIZEW,

2.1.2. ’samll1 nonsecure.ld’ #FELE7 1Y 2 I D’ gecYgee TV TG L TLTZEY,
2.1.3. “trustzone_veneer.h’ &’ libsecure_gateway veneer.lib’ ZFEZE270Y 2/ DNV—F THVHIZE G L TTZENY,
214 F LW h 2907 v -T7. . /gee/gee/saml 11 _nonsecure. 1d” 299 1ZMakefileZ B H L TIEEVY,
215, BERETAT I A IN—N45L5, —Wl, —start—group —lm —1:1libsecure gateway veneer. lib —L7..
/7 W1, ——end—group TmakefileZ B H L TIIEE,
3. i Ay t—Y TRLBESND FIRITHE > TTZE Y,
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6. 5} ERY—IL T Atmel STARTH HDEF
Atmel START Coh =720 70y e/ NI R ESND L . CayN AT TENEIEIT- DI N A I ARN— U2 U0 £4 A,
BEEYYY 2.2, ZIETDIDEEIN AT

6.1. Atmel Studio
DI TF DB X Atmel Studio TAtmel STARTNSD H 128485 ik &0k UES,

6.1.1. Atmel STARTAS 7' Ay 19+ EI)RE —F
1. Atmel STARTY=7 HAMC E72 1T IR D) FT LT By 2/ M B L TTESW,

2. V7 =T HERER =/ AR =M Export Software Componen
)&% 797 LT EN, Atmel StudiokSomonium IDE | POWNLOAD YOUR CONFIGURED PROJECT

Moz Ugi7l~%lﬁ7\7}< —hFB720IZAtmel StudioZiE | pownload 2 generated pack containing all your configured software components.
ATTLIEE Y,

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

(ﬂ Atmel Studio: )

W4 pvision from Keil:

@ IAR Embedded Workbench:

HiEIN

2 Makefile (standalone):

Specify file name (optional): I My Project |

& DOWNLOAD PACK

3. — 5% /n—F(DOWNLOAD PACK)Z/7Yy/ L TLIZEY, *atmelstart.atzip’ — 4G 774 V03 vn—N SUET,

6.1.2. Atmel STARTH 1% Atmel StudiolZ{Vik'—+3 B FIE
1. Atmel StudioZ BH#ARL T7IZEWY,
2. 774 UFile)= 4K —rImport)=Atmel START7 23/ =/ MAtmel Start Project)ZidA TLZE WY,
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3. Z'u—N1U77 " atmelstart.atzip’ 77AVERR R L TRA TLEEWN,

4. “Atmel STARTA VR —FEF(Atmel Start Importer)”# 470y Ky IARBIEE T, LA FO7 0y o/ aER, 7 0y 27 b4 (Project name),
B (Location)., R4 (Solution name)% A 1L TLIZEWY, OKZ7) 9/ L TLIZEY,

FL Atmel Studio? By =/ MSERRS AL, 774V VR = b &SIV ET,

6.1.3. Doxygentt HAERK
WomD 7 ey 2/ MIDoxygen AR R b &= LA & o E77,
1. 3E: http://www.doxygen.org/»HF 0% 4 70—k L TDoxygen 3 VA VEN2 T 720 EH A, DoxygenFAT Al HiEM AT 1E
£HF 57212 Atmel StudioZ kR E T LT NALNDTLE), ZHUFEEE T’ C:¥Program Files¥doxygen¥bin¥doxygen.exe’
-(“‘a‘o

EE AT DI2EDoxygen#l &7y L TLTZEWY, DoxygenNAEFTL CARLIZE LA/ NI CREET,

BIE: A L7727 740 doxygenYgenerator¥html’ & doxygen¥generator¥xml’ D74V FTROITAZENTEET, Zh
SIT7 0y MBS ER A, bo SRl N EEINDG AT ZENTEDHIMALL7-Atmel StudioDoxygen
PEIRNHVET, ZiiThttps://gallery.atmel.com TR DITHIENTEET,

© 2018 Microchip Technology Inc. FEREDFSIE DS50002793B — 44


http://www.doxygen.org/
https://gallery.atmel.com/Products/Details/1364d7e6-c702-4719-9f57-7a3d12ebfae4?

Atmel START

6.1.4. Atmel STARTZE>TI DY 1IN e B TS HFIE

1. FE AR T (Re—Configure) 81270y 7450, Ei- 135 =/ 27 1—7(Solution Explorer)y v N7 vy o/ S x4 70y L CF

D pza—=D3HAtmel STARTZ 1Y =7 b O FHERK R B (Re—configure Atmel Start Project)% 3 A TLIZEUY,

F]

VO W W W W W

‘ Solution Explorer

N eo-adm| F =30

Search Solution Explorer (Ctrl+7)

@l Solution 'My817Prol’ (1 project)

My817Pro0

=d| Dependencies
=d| Output Files
g Libraries

[ Config

[ doxygen

[ examples

[ include

LA src

A utils

C

atmel_start.c

h| atmel_start.h
cl
c

driver_isr.c

| main.c

oS

FIAE Ak E% € (Re—Configure)

Doxygen

Atmel STARTIXAtmel StudioPNI D4y CTHIH FIREIZ/ARV E T,
2. 7’8y M LTI &V, Atmel STARTUAVN YD FEC7° vy o/ e A B (GENERATE PROJECT)&N%7)y/ L TLE &N,

G

AV E I ESHTH L MG E 2N S E T,
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3TN DOERSNTZTTANVB S DG EICEBEINTZTI7AND — E oo N atGEd, EOT7A VIR EEEZSNEREDRALT
FEEW AEEEIRT, EEBXIND77ANDOEEZ 17 (Backup Current Project)& 8 A T7ZEY,

Project Summary *

There are differences between some of the imported Atmel Start files and the corresponding files in your
project.

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

@ Files Modified
[ ] include/paort.h View Diff...

(~) Files Added
;[ Import File : doxygen/generater/DoxygenLayout.xml

;[ Import File : doxygen/generator/doxyfile.doxygen
7] Import File : doxygen/mainpage.dox

G.[ Import File : main.c

CT Import File : src/driver_init.c

h.] Impeort File : include/driver_init.h

h‘\ Import File : include/atmel_start_pins.h

6’1 Import File : driver_isr.c

Backup Current Project  File Name: My817Pro0_2

6.1.5. Atmel STARTZFE>TH LN B /M E4ERL
Atmel STARTIZ7 0V eI M AR T 5, F21367 0y 2/ M e 5t 23R Fr T2 1 Atmel StudioNETAV N CRIKZENRTEET,

1. 774 M(file)=H Hl(New) A=a—235HAtmel START7 vy =/ MAtmel Start Project) E7- 1% Atmel STARTH7 23 2/ MAtmel Start Exam
ple Project)Z3A TIZEVY,

LT 0y I MERR S ET,
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6.1.6. 3%E
RIETLY—MTools) HEEEIR(Options)=Atmel START(Atmel Start) A=a—BT 7Y AN ET,

1. Doxygen I T A REM DALE 2T E L TTEEL Y,

Options

Search Options (Ctri+E)

Environment
Projects
Source Control
Text Editor
Debugger
Atmel Software Framework
Atmel Start
Doxygen
File Compare
Settings
Atmel Studio Feedback
Builder
Device and Tool libraries

AT T YT T W

Documentation
Extensions
Programming Dialog

Status Management

v T TV VT T v

Path of the Doxygen application:

C:\ngram Fils\dmygen\b]n\durygen.e B

Cancel

2. 77 ANV Y=V EF L TLTES U,

Opticns

Search Options (Ctrl+E)

Configure application path for Comparing Files

Options

Search Options (Ctri+E)

I Environment
Projects
Source Control
Text Editor
Debugger
Atmel Software Framework
Atrmel Start
Doxygen
File Compare
Atmel Studio Feedback
Builder
Device and Tool libraries

AT v VTV w

Documentation
Extensions
Programming Dialog

T wTTYw

Status Management

Browser Zoomlevel

PR Er Path of the application used for comparing files:
b Projects |C:\Program Files (x86)\WinMerge\WinMergeU.exe
I Source Control
b Text Editor Command line arguments to be used for file comparision:
p Debugger |%origmzl %mine /s fu
b Atmel Software Framework
‘ A""De' Start e s e e ek I
oxygen
+ ine-Pahofthe i e the ol prfc

Settings 1f the command line for the confizured file compare application is FileCompare.exe
b Atmel Studio Feedback filepaths filepathz , specify %original for filpathi and %emine for filepathz .
b Builder For example, if configuring Winllerse as the compare application, specify the fol-
p Device and Tool libraries lowing command line arguments :
b Docun.'tematiun : /e Ju
I Extensions
I Programming Dialog
I Status Management

| 0K I Cancel
?

Frontend URL

Enable logging
Log verbosity

Atzip Backup Limit
Controls the number of project snapshots to keep.

e ]|

Cancel
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6.1.7. BAREMNST OV 1IMEETT
7°0y 2 b DOFEZ ARTFIZAtmel START CHEAR AR E T ARG ET, EXRTFIL7 0V 2/h 7404 D atmel-start—backup’ 74V
IS INE T,
1. Atmel STARTA V& —Mi(Atmel Start Importer)&{895 2 212> TAtmel Studio T .atzip” TERDIEZARAEN BN ILE T,
E INOOEZRIFIIN T B LET, M AE DN RIEINT= 7 0 I MBI 4 ST 7AVET AN e FE A, Atm
el START CIE L SN HEZ BRIE DB R ESNT- G 8 ICENOLR BV ELINE T, IR EZ5E. 70y M E U
VN =ML CERERRER BT D71 Atmel STARTZA#H) DA BET TSV,
2. zip’ TR OYEZ MR- AF
2.1, 7ANE AR (unzip) L TLTEE WY,
2.2. Atmel Studio T7 74 MFile)=>#FH(New)=7"1Y 27 M Project) TAtmel StudiofiZ7 5K (Atmel Studio Solution)= 2% D AR
(Blank Solution) D F L7 1Y/ =/ MeAERLL TLIEEW,
2.3. HMIOfERF ) 27 1—F(Solution Explorer) CED S (Solution)Z 8 X, A7V /LU CTEBEIE7 vy 2/ b BIN(Add Existing
Project)Z N, RS INTZ 740V 2k 2R L CAtmel Studio7'ny/ =7k 774 VA8 A TLIZEUN,

6.2. IAR Embedded Workbench®
PAFOFNAILIAR Embedded Workbench CAtmel STARTHD Y /12489 H1EAFLIR L E9, AVAMVS AU EHTEHTDIAR Embe
dded WorkbenchZ oI &AM RIZL TEE N,
6.2.1. Atmel STARTM 57 Ay 1HhEI) AR —b
1. Atmel STARTY=7 %A T ETTEEAR DYV HT LT 1Y 2/ M ERRL TTES VY,
2. V7 M= T RERER S 2R —MExport Software Component)&1%7Yy7 1L TLZEVY,

3. “IAR Embedded Workbench” Fzy/¥:3Fzv I Z5
e N DOWNLOAD YOUR CONFIGURED PROJECT
CERREFITL TR, :

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:
VY pvision from Keil:
(@ IAR Embedded Workbench: )
;‘,’ Somnium DRT (Atmel Studio plugin):
2 Makefile (standalone):

Specify file name (optional):

¥ DOWNLOAD PACK

4. —FE4 7 n—F(DOWNLOAD PACK)%7Yy7 L TLTZ&EW, “atmelstart.atzip” — 4577 AV v n—N &£,
5. 4 va—NLTe7 7 ANVDYEIEF% 2ip 12244 C Latzip” 205 zip IZAE )L TLTESWY,
6. fE LD atmelstart.zip” 77AVEIART BY o) M AR LE D 72572 T2 D38 S 7 4V W TR (unzip) L CLZ S,

My Project |
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Atmel START

6.2.2. IAR Embedded Workbench®C7°'0Y 144 RH<

70y =) M AR =M ARNC . IAR Embedded Workbench ©7°' 0y e/ MERE S Al AL CWNVAZ EAfEEREIZL TLIZE W, Y= (Tools)=>
BB (Options)=>7 1Y 2/ MProject) ~T&, 22T 70y o/ MEREEF 7] (Enable project connections)” #e&F=y/ L £,

Stop build operation on:
Save editor windows before building:

Save workspace and projects before
building:
Make before debugging:

] Reload last workspace at startup

Play a sound after build operations

Generate browse information

[ Ma source browser and build status updates when the |DE is not the foreground process
( Enable project cmned.ions)

1. 7°0y o) Mg & > CRHAA 3 D121, 2B CH VLBV TN Y 2/ M FE O ZE BB T, HTLWZED 7 1Y =/ MB35
1ZiE7 ey 2 MProject) = #1770y =/ MERK. . .(Create New Project...)=2Z27' 13/ 2/ Empty Project) ~{T->TL7Z&EW,

3 IAR7 BV 2/ Mewp 7 7AMIEA T r—R Lizatmelstart. zip MR S IZ D L RIC 74V IR SN2 T TR0 E8 A,

2. BIWTWAIAR7 B 2/ b e Ffo b ZHUTAtmel STARTZ 1Y/ =/ M BIF 5 Z L3 TEET, 7' 0y 2/ MProject) Aza—757 0y 2/ b
BEE 1B N(Add Project Connection)Z@ 52N TEET, IR AR R E LW VARSI EN TEDL AT
Ry A% BEET, IAR7 1Y =/ MEFIAR Project Connection)Z A COKAE/Iy/L TLTZE W,

3. BN DEBINTLIZEN, 16.2.1. Atmel STARTO D7 RY 1IMELH AR —M THTO IR S AL, RS2 7 V4 Ciar—pro
ject—connection.ipcf77A VAR A TLIZEVN, Lipcf7 7ANDA VIR —ME . ARSI 2 TOa—N AR Embedded Workbench7 vy '«
IN~B BB IENET,

File Edit View Project Simulator Tools Window Help

DeHd@s|linalo | VY S zErerEh| RURS | LD
Workspace x e
Debug (¥

Files EnomER
Sls[MyFroject-Debug [« [ |
= O sre

@ CIHeader Files

L3 01 Source Files
stmel_start.c
hal_atomic.c
[E1 hal_delay.c
hal_gpio.c
hal_init.c
hal_io.c
hal_sleep.c
hpl_core_m0Oplus_base.c
hpl_gelkz_w111.c
hpl_meclk_v210.c
[£1 hpl_osca2ketd_w300.c
hpl_oscctr_w300.c
hpl_pm2_v210h.c
hpl_port_w211.c
rrain.c
startup_saml22.c
system_saml22.c
utils_assert.c
— [ iar-project-connection.ipct
= [ Clutput

| MyProject

Ready
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MBELENDAVIN=N TAVIN T E R (Oprions)=C/C++aun'f7(C/C++ Compiler) = FTLEEH (Preprocessor) 7 vy =/ MZ
BIESNET,

Categony: | Factary Settings
General Options [] Multifle Compilation . B
Runtime Chedking Dizcard Unused Publics

C/C-++ Compiler IR S
Assembler | Code | Cill::ltirnizati::ns_ii Output | List | Preprocessor !_Ea_gr_mstics i [+ >__|
Qutput Converter .
Custom Build [Tlignore standard include directoriest

usd Actins Additional include directories: {ane per line)
Linfer \SPROJ_DIRS\utils\include

Debugger | SPROJ_DIRS hal hplhgclic

Simulator |SPROJ_DIRS'\CMSIS\Include’,

—a 'SPROJ_DIRS hafinciude

CMSIS DAP |SPROJ_DIRS\halhri

GDB Server Preinclude file:
IAR ROM-monitor [
T-4et/TTAGIet

3-ink/J-Trace Definied syt fane ey oy

TI Stellaris |_ATSAMLZZN18A__ | [ Preprocessor output to fils
Preserve comments
Generate Hline directives

Macraigor

PE micro

RDI

ST-LINK
Third-Party Driver
¥D5100,200/1CDI

4. 7’0 I H3BE Y MAVR AR 2V b= %A 5356 CIA7 7V N E B ZNRT U2V ER A, 778 2/ MProject) =T E 3 4R (Optio
ns)= 2R EE E R (General Options)=747 74X & (Library Configuration)% 8 A TLTZEWY, "747 7Y (Library)” %~ FE %
DLIB(Normal DLIB)IZZH L TL7ZE0Y,

Categony:
Static Analysis
CfC++ Compiler ——
Assembler Target | Output | Library Corfiguration | Library Optiens | Heap Configul * | * |
Custom Build
Build Actions ST
e Diﬁpyon- al confi of the C/C
=& the nomal corfiguration e ++
Debug;ger runtime library. No locale interface,
Atmel-ICE C locale, no file descriptor support,
AVR. ONE! no multibytes in printf and scanf, and
CCR no hex floats in strtod.
ICE200
JTAGICE Librayfle: S
JTAGICE3 EETOOLKIT_DIF{S."-LLIB‘-.DLIE"deAVR-Ss-ec_mulﬂ 50 | =]
ITAGICE mkil N S
Dragon Lonfigurationfile: -
i ISTOOLKIT_DIRS\LIB\DLIBA\JIAVR-3s-2c_mulih | =]
Simulator L T
Third-Party Driver
I ak ] [ Cancel

© 2018 Microchip Technology Inc. FREODFS|E DS50002793B - 50 &
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FAVRTF AU T 0 2 Mk T 57 0y 2 Mk DBINZIIAR IDERV Y HD<y 7 eu) DT 7AVEZF AT HZE M TERNZ LT
ONWTOELEZERTINELNEE Ay ZNHD A= 1 IBEE) ADOM HIZ OV TOBM TR EICEH T N TEE
T, "HOFERLZW(Don’t show again)” Fxy /e Ty /A LI > CINOD@MEEE L5 Z EHEES N F T,

5. 78 2/ 3QTouch747 7V &A% 5356 . BEEIZ XL > TERESNA AT N FE 4 TldZe<. CSTACKERSTACKZZEF L TLZE0Y,

Options for node "MyCTouchProject” X
Category:
General Options
Static Analysis
C/C++ Compiler
Assembler Target Output Library Configuration Library Options Heap Configui| ¢ I L=l
Custom Build
Build Actions
Linker Data stack {CSTACK) Betum address stack (RSTACK)
Debugger Size (bytes): Depth fevels): 20 |
Atmel-ICE Place in extemal memory Place in extemal memory
AVR ONE!
CCR Extemal Memory Configuration
ICE200 [[] Enable extemal memery bus
JTAGICE Add one wait state to extemal memory accesses
JTAGICE3 RAM ROM MNon-Volatile
oS Base address [0<0 0x0 00
Dragon -
Simulator 0x0 0 0x0
Third-Party Driver
Initialize unused intemupt vectors with RETI instructions
[] Enable bit definitions in 1/0-Include files
| Cancel

6. 7°0 /M (Project) >fFEZE R (Options)=7 N v (Debugger) =5 A% 5% TE (Setup) 238 A T &V, "R IA (Driver)”%” CMSIS D
AP IZEFE L TLIEEY,

Categary: | Factary Settings

General Options
Runtime Checking
C/C++ Compiler e
Assembler Setup | Download E_Irn_ag&_i_! Extra Options i Multicore Eﬂug@i
Output Converter |
Custom Build || Driver Funto

Build Actions |cmsis DAP main
Linker 1L &

s

Simulator [ Use macro file(s)

Angel

CMSIS DAP

GDB Server

TAR ROM-monitor

et/ TTAGIet

J-LinkfJ-Trace
T1 Stellaris []Overmide defautt

Device description file

Macraigor

PE micro

RDI

ST-LINK
Third-Party Driver
¥DS100,200/1CD1
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7. 2'yva—N(Download)?7 &Yy I L TLIZE, "7 Ty v adii A A EE F(Use flash loader(s))” B3 Fzy/ S TWAD & fife 212 TL

72EW,

Categony;

General Options
Runtime Checking
C/C++ Compiler
Assembler
Output Converter
Custom Build
Build Actions
Linker
Simulator
Angel
CMSIS DAP
GDB Serwer
IAR ROM-monitor
I-jet/ITAGjet
J-Link/J-Trace
TI Stellaris
Macraigor
PE micro
RDI
ST-LINK
Third-Party Driver
¥D5100/200/1C01

|_é;tE| Download i Images | Extra Options I Multicore | F‘Iuginsl

[] Attach to running target

[ Verify download
| | Suppress download
s }
|| Ovemide default board file
STOOLKIT_DIRS corfig'flashloader,

Edit...

8. CMSIS DAPX 3 &R N, JTAG/SWDA7 ~fT% fv4—7x—A(Interface)Z” SWD IZFR TEL TL7ZEWY, OKZE) 9/ L TLIZEY,

Category:

General Options
Runtime Checking
C/C++ Compiler
Assembler
QOuiput Converter
Custom Build
Build Actions
Linker
Debugger
Simulator
Angel
GDB Server
IAR. ROM-manitor
T-et/ITAGet
J-Link/J-Trace
TI Stellaris
Macraigor
PE micro
RDI
ST-LIMK
Third-Party Driver
¥D5100/200/1C01

JTAG/SWD | Breakpoints

Factory Settings

Probe config Probe configuration file

i@ Auto [ Ovemide default
[

(" From file |

) Explicit CRU: |

|| Select |

Interface BExplicit probe configuration
[] Muttitargst debug system
Target number [TAP o Multidrop 1D); |0

[] Target with muttiple CPUs

CPU rumber on target ||:'r

JTAG/SWD speed

© 2018 Microchip Technology Inc.
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9. 7'0Y =) MRQTouch747 IV &F 55 A . Vo ntE 71 Intel hexiZFR ESIVRT ULV EH A, 70V 27 MProject) =2 fF B SR
(Options)=Y#(Linker)= i 71(Output) |24 7> TS, "BEE 5 (Override default)”F =y ¥y U CH 17 7AVDYER T
% hex [ZEFLTLIEEW, X (Format) F CED(Other) & EA THIE K EL Aza—5 " fiiiRIntel(intel-extended)” Z B A

TLIEEV Y,

6.3. Keil® pVision®
PLF D BRI T Keil pVision CAtmel START SO H 1285 iz itdb LEd,
6.3.1. Atmel STARTM 570y 1/ EI) AR —h

1. Atmel STARTY=7 4 MC E7 1T IOV FT LT By I MAER L TTEEW,

2. V7 =T RERER ST AR —MExport Software Compon
N 5 L. I DOWNLOAD YOUR CONFIGURED PRQJECT
ent)#N&7Yy7 L TLTZEVY, “nVision from Keil”Fxy/ L
ﬂhi)§%l“/7éj’bfl/ \é:k%ﬁﬁgﬁ%icb'(< f:él/ Y 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:
(ﬂl pVision from Keil:

@ IAR Embedded Workbench:

par 20mMnium DRT (Atmel Studio plugin):

2 Makefile (standalone):

— KKK R

Specify file name {optional): | My Project

¥ DOWNLOAD PACK

3. —§E4' =N (DOWNLOAD PACK)Z/Uy/7 L TL7ESWY, " atmelstart.atzip” —HG77A VDM 7 a—N & ET,
4. B a—N U7 7ANDIEIE T2 2ip 122k 4 C .atzip’ 235 zip IZEH)L TLEE0Y,
5. FEF D’ atmelstart.zip” 774 V& 70V ) Ve B L D72 572 1= 088 557 41V | AR (unzip) L TLTEE VY,
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6.3.2. Keil® pVision®T7°0Y 19 RR<
1. Keil pVisionZBH2AL . 774 M (File)=BA<(Open) &gt A TLIZSWY, ERE —FEFCI 774 M(Generator Pack Description files,(.gp
dse))Z R T IANTTANVER BB EZE T L TEEN, [6.3.1. Atmel STARTA S 7 B tHMETIIAR = TECRIRENDLH72 74
MDA AtmelStart.gpdse’ 77AVEEA TLIEE W, BI<(Open)Z /)y /L TLIZE WY,

Software Compeonent Sel.  Variant Version  Description
[ 0 AtmelStart Configuration Files generated by Atmel S;.
=] ’ CMSIS [ | Cortex Microcontroller Software Interface
(% core 7 ) [500 | CIMSIS CORE for Cortex-h. 5C000. 5C30C
v DsP r | |146 | C1VISIS-DSP Library for Cortex-M. 5C000

w4 RTOS (AP]) ;| |10 | CIMSIS-RTOS APl for Cortex-IM, SC000. ar

w4 RTOS2 (AP ' |20 | CMSIS-RTOS API for Cortex-M, 5C000, ar
- €p CMSIS Driver [ ] | | Unified Device Drivers compliant to CIMS
m Compiler [ [ | ARM Compiler Software Extensions
=] 0 Device | | [ -Startug System Setup

m |101 System Startup for Atrnel SAM D21 Devic
-4 File System | MDK-Pro EG.S.U | File Access on various sterage devices
@4 Graphics | MDK-Pro [r]5322  |UserInterface on graphical LCD displays
@ Network | |mDK-Pro [#]720  |Pw1Pv6 Networking using Ethernet or €
@4 UsE _ :MDK-Pm [-]680 _’uss Communication with various device
-
.| | »
Validation Qutput Description
& Atmel:AtmelStartFramework Additional software components required
require Device:Startup:1 1.0 Tnstall missing component
[ Resolve ] [Select Packsl [ Details I | OK ‘ Cancel I Help |

2. CMSIS=Core&Device=Startup3Fzy/ S TNDDEfEFIZL TTES U,
GPDSCHA7'ny w/ bR EA G £ T, A LIZa—N I AV d 5D 2Keil C/CH+D”CI9 Mode” A3 4 BE7 (a—F E& TCMSISHI S )3 FF
ID)T=D . Kel CGPDSCA BV V= t% CZNAFF A SNH XTI,

3. 7°ny 2/ MProject)= B B4 FFE 2R (Options for target...)=>C/C++(C/CHH)EIEA TLIZEW,

4. “CO9ENE(CI9 Mode)” Fxy /M3 F v ) SHLTNDDEAEFNZL TIEEVY, OKE /)y /L TTEZSNY,

© 2018 Microchip Technology Inc. FEREDFSIE DS50002793B — 54 H
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Xplianed b T7° 0/ /b a7 Ny BRI, CMSIS-DAPT Nyl 289 KOICR EAZE B L TLIE &0,
5. 7°0y /M Project)= H B4 FA{EE 12 4R (Options for target...)=>7 N7 (Debug)z A TSN,
6. 1 (Use)—"&H>5CMSIS-DAPT Ay (CMSIS-DAP Debugger)Zi8# A TLZ &V, OKZE2 v/ L TLTIEE W,

TAEEEIR: 70 270 sam.h”Y—=AAN S 7 7ANVEBRIT £8 A, (cannot open source input file “sam.h”)’ O E 5 Lt |zay A A4
DA SAM D207 NAAZKLC ¥samd20¥include’ D X727 NAREF AV I V—8 N A% C/CH+ AN TINATIBINL TIEEUY,

[S55=)

=
KA Cptions for Target 'ATSAMD20J18'

Device | Target | Output | Listing | User ~ C/Cs+ lAsm | Linker | Debug | Utities |

Preprocessor Symbols

Define: |
Undefine: |

Language / Code Generation
Wamings:

[” Execute-only Code ™ Strict ANSIC

Optimization: ,m ™ Enum Container always int ]P‘” Wamings :i'
[ Plain Charis Signed [T Thumb Mode

[~ Read-Only Position Independent [T No Auto Includes
[~ Bead-Write Postion Independent [V C99 Mode

™ Optimize for Time
[ Spiit Load and Store Muttiple
¥ One ELF Section per Function

( Include |."\samd2ﬂ\include J _]

Paths
Misc |
Controls
Compiler
control
string

99 ¢ ~cpu Cortex-M0+ -D__ EVAL -g 00 —apcs=interwork -split_sections - ./samd20/include
-1"C:/Users/m43334/Downloads/My Project/RTE/AtmelStart”

OK I Cancel Defaults Help
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6.4. GNU C Makefile
Atmel START>SHD i F71EMakefileZf# > CGNU CTEHZENTEET,

6.4.1. Atmel STARTM 57 AY 171 A~
1. Atmel STARTY=7 ¥4 MCU E7ITIEAD)FT LT vy I MAERC L TTEEWY,
2. V7 =T RERE L/ AR —MExport Software Component)#la7Yy71L TL7ZEW,

3. “Makefile” Fxy /¥ F 2y /SN TCNDDEHEFIZL T DOWNLOAD YOUR CONFIGURED PROJECT
TZEW,

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:
; Somnium DRT (Atmel Studio plugin):
(“"’ Makefile (standalone): )
Specify file name (optional): | My Project |

¥ DOWNLOAD PACK

4. —FE57n— (DOWNLOAD PACK)Z7Yy/ L TLTEEW, atmelstart.atzip” —fE77A VA 7 a—N S Ed,
5. 4 =N U7 7ANVDIEIE T 2ip 122k 4 C .atzip’ 235 zip IZE )L TLZE0Y,
6. FEF D atmelstart.zip” 774 V& GNU C7° 1Y ) VAR L7278 7= 38 574 VA IR (unzip) L CLTEE W,

6.4.2. GNU C Makefile M EST
BATET NAAE T HGNU CINATINAVAMVEN TNODDZfEFEIZ L TLTEE, CIUNATIIPATH ORISR IUERD FH
oo FT- make’ 2=TAITABAV AN VENTPATH CRENAH X T,
Atmel START 703 o) M 27 2K — M4 B2 " MakefileZ 2 o (Include Makefile)”Fzy /¥ F oy U254 FRERES U7 atmelstar
t.atzip’ 774ME gee’ 74V NIl MakefileZ & Tp & T,

1. fEBRU 7= atmelstart.atzip” 77AVD T4V T gee” BI7ANE ~fToCawyhN 70y 7 MBI TLIZE W,

2. makeZ EHFTEEN, 2R 7 0y =/ VSR £97,

6.5. SOMNIUM DRT
LU T OEEMEIZSOMNIUM DRT CAtmel STARTOD ) &5 ikEitak L ET,

6.5.1. Atmel STARTM 570V 19bEIHREK —F
1. Atmel STARTY=7 WA MCH FE/2IZEARD)FT L7 0y =/ MAERL L TLTEEV Y,

2. V7 M7 E R ER ) AR —MExport Software Componen
DENZE )y L TLIZEWY, Atmel Studio&Somonium IDE
)EH O)7OU§§\I7I\%I77‘TKV—I\’9‘—57’:&) (ZAtmel Studio%‘f&% Download a generated pack containing all your configured software components.
ATLIZENY,

DOWNLOAD YOUR CONFIGURED PROJECT

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

(ﬂ Atmel Studio: )

W4 pvision from Keil:

@ IAR Embedded Workbench:

HiEIN

&2 Makefile (standalone):

Specify file name (optional): l My Project l

& DOWNLOAD PACK

3. —¥54 =N (DOWNLOAD PACK)Z7Uy/ L TLIZEY, “atmelstart.atzip” —FG77AVDI 7 o—N SV ET,
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6.5.2. Atmel STARTH 71ZSOMNIUM DRTIZ{Vik' -+ B F B
1. SOMNIUM DRT#BRAIAL TLTZ&EV,

2. AV =p B ATa) & BAL T2 DI T 7AMFile)= 4 V& —MImport) & 8 A T2 X

Uy,

:5 DRT C/C++ - SOMMIUM DRT Cortex-M IDE
File Edit Source Refactor Mavigate Search Project
MNew Alt+Shift+N

w

Open File...

Close Ctrl+W
Close All Ctrl+Shift+W
Save Ctrl+5
Save As...

Save All Ctrl+Shift+5
Rewvert

Move...

Rename... F2
Refresh F5

Convert Line Delimiters To ¥
Print... Ctrl+P

Switch Workspace *
Restart

(,g, Import... )

F Export...

3. 2% (Gerera) 74 V7 CEEAFE7 "0y =) M /EE 22 ] ~(Existing Projects into Workspace)% 3 A TR ~Next)Z7Vy7 L TLTZE,

5 Import

Select

Create new projects from an archive file or directory.

Select an import source:

type filter text

O X

b

=]

w = General
[T Archive File
( l=* Existing Projects into Workspace )

[} File Systern
[T} Preferences
- G+

CVs
- Git
 Install
- Rermnote Systems
Run/Debug

- Team

PE

PP T

r:.

Finish Cancel
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4, FEFE 774 ViER (Select Archive File)7Y 48148 A CTAtmel STARTNG T/ AR = LT atzip’ 77ANVE R R L TLTZEWY,

=
= Import

Import Projects
Select a directory to search for existing Eclipse projects.

() Select root directory:

© 2018 Microchip Technology Inc.

(@l Select archive file: Chatrnel-start\SAMD21_START.atzip e
Projects:
type filter text Select All
Project Mame Project Type Path Deselect All
SAMD21_START A Atmel START  /
Refresh
£ >
Options
Search for nested projects
Copy projects into workspace
[_]Hide projects that already exist in the workspace
SOMMIUM advanced import
Waorking sets
[J Add project to working sets
j aet aelect.,
'”_’;' < Back Mext > Finish Cancel
EREDFSIE DS50002793B ~ 58
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5. lk~(Next), ZDEITHE T (Finish) &7y ) 458, AR —bSNIZ77AVEILITH LWDRT7 0y =) MM EZE X TYERR S IV E T,

5 DRT C/C++ - SAMD21_START/main.c - SOMNIUM DRT Caortex-M IDE — O X
File Edit 5ource Refactor Mavigate 5Search Project Run  Window Help
| %5 Debug v || [E] DRT_SAMD21_START_SEGGER v . | f
[ Project Explorer 52 = 8 | [g mainc 2
BEE = #include <atmel start.h>
v (5 SAMD21_START .
" IEJ" Includes 3= int main (void)
» (= config A . : s ’
> B examples 3 /* Initializes MCUO, drivers and middleware */
. P 6 atmel start init():
> [ hal = n =
> .Eyhp-l 8 /* Replace with r application code */f
> & hi g while (1) {
> = mtb 10 }
> [ samd2la 11 3
> [h atmel_start_pins.h 12
> [ atmel_start.c
> [k atmel_starth
> L driver_init.c
> [n driver_init.h
> gl main.c
> [ RTE_Components.h
[#] Problems 52 2 Tasks = = E B Consale &2 ~“ B -~~-=0
0 items Mo consoles to display at this time.
Description QF  Resource F
< >
. DRT license: 0K Writable Smart Insert )

6.6. MPLAB™ X IDE
6.6.1. MPLAB™ X7°0Y 19 DYERK

1. Atmel STARTY=7 YA/ Mhttp://start.atmel.com/) T FTZIFTEERD)F LT 1Y 2/ MAERR L TIZEV,
2. — A7 eV IMMER S ILAE ., 78V /b 2 AR —MEXPORT PROJECT)E ~{T-> T ’MPLAB X IDE"#%Fxy/ L TLE &,

Atmel |START ATtiny817 « Return To Front Page | Help A

{ } VIEW CODE B SAVE CONFIGURATION

EXPORT PROJECT

D EXPORT PROJECT

DOWNLOAD YOUR CONFIGURED PROJECT

Download a generated pack contalning all your configured software components.

Select which IDE or command fine tool you want the pack to include support files for:
E Atmel Studio: I:‘
(a MPLAB X IDE: J

@ AR Embedded Workbench:

& Makefila (standalone): E‘
Specify file name (optional): My Project

+ DOWNLOAD PACK

DEVICE PACK INFORMATION

B2l pasHBoARD

(@ crocks

Device: ATtinyB17

Device Paclc ATtiny_DFP

WHAT TO DO NEXT?

Use one of the selected IDEs and Import your project as described In the usi|

if you do not have any |DEs installed you can download and install Atmel St
free.

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

How to open in IDEs [ﬁ'

© 2018 Microchip Technology Inc.

FEREDFSIE

DS50002793B - 59 H


http://start.atmel.com/

Atmel START

6.6.2. MPLAB™ X CAtmel START7' Y 1/ /Uil =}

1. T TORENAIINTT7AMFile)=4 VK —MImport) =>START MPLAB7 2 =/MSTART MPLAB Project)Z i A TLZEW,

File Edit View Mavigate Source Refactor Production Debug Team Tooks Window Help

MPLAB IDE v8 Project

START MPLAB project I D E

Atmel Stusdic Project
Other Embedded

Open Recent Project . i
e ¥ HeyELF.. Prebuill) Fie M PLAB

Close All Projects
Open File...

Recent File

Project Groups...

<

] Mew Project... Ctrle Shifts N s Sl o v pcow W Howdor?
T Mew File... Ctri+N

— || StartPage x
G OpenProject.  CirlaShifte0

Recent Projects

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

ﬁ\ MICROCHIP

Microchip Login

Already Registered?

E-masd Ackdiress

P—

References & Featured Links

» Errata ® Technical Articles and WHEY

2. FCRENDIAHNT atzip” 77AVERRR L TLTZEW,

Steps Locate *.atzip File
1. Locate *.atzip File
2. Select Device
3. SelectTool
4, Select Compiler
5. Select Project Name and
Folder
6. Summary

Project Filename: C: \MPLAB\MPLAB. atzip

© 2018 Microchip Technology Inc. EREOFS|IE
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3. N TR ENDFNEITHE - TEEW,
4. MPLAB X7°8/ =/ ’MMERREIVET,

Fide Edit View Mavigate Source Refactor Production Debug Team Tools Window Help
BEcS D b

| Projects x|Fies | Cusses | — || Start Page ’-EW-

=) Source Files
) atmel_start.c
B driver_src
& man.c
=l e
) bod.c 8
) decric
B puint.e
) driver_nit.c
il protected jo.5
9 _desciel -
MPLAB - Dashboard < Navigator =
|55 [Ta e -
i T Project Type: Appkcation - Configuration: Default
bl Device
= o ATemat7
= M Chedsum: Bank, no code kaded
W' Compiler Tookhain
o T AVR (v5.4.0) [C: Program Files (x85]\Atmel\Studia 17,01
i’ Production Image: Optimization:
= [ Memary
) Usage Symbols deabled. Chck to enable Load Symbols,
15 Data 512 (0x200) bytes
& Program 8,192 (12000 biytes
= 4% Debug Tedl
0 Smulstor

Bt

R

11 }
12

i

MW R e G b D s
< >

T "B -G PC:ME ithsvnze

while (1

B Howden

£ X

" |m:ﬂur BE-B-ATFfE0(PL- A e 8t di®

int main(waid)

atmel start init();

B

Output - TraceProfiling % |

«
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7. Atmel STARTCTOARE

Atmel STARTIZMicrochip®AVREARMDT NARH DT NAA NIAN  INW2T | FEFIAEZ BT 5NEEEREREL TG TS
720 Dyx7 1T HEDSLHAE T, AVRT AAAHDOHNRITZAVR CodeEMEIZ ARSI T, ARMT NAZH ORNEIZASFAE I T B
AT,

Atmel STARTDYx7" A0 4=T7 2= AT H L MEHE TS B OB TYATAERERGE EL CTUAT AR 2 CEN I 2L TED LI
TAN LA ORERGER EAHEIZLUE 9, Atmel START C7 0y 2/ M AR 2 HA B P CfE FAE 137 N A A% B OV E T, Atmel STAR
TITRATZT NAAR U T H BRI @ el A OV E T,

7.1. ARMA®

Atmel START TIFRDASFADY 7 =T BIFE D —EREL TARMA DN AN Y78y TRE @ RIS F 9, ZORIXIBASFRR D4
F LR Lo TS SN TR AR+ 572D & . Atmel STARTYx7 UIED LY BUWVKEA D= 9DIZ070 BREEES U, Bk 2k
DSERTR %G FEEE T, BB RASPRE I # ISR TR A R D Z L RTZ BAE T A3, HrLuw vl o950 44
WCHRIZR G TT, ASFATOW OO ETILZ ORI T DM BRI AITENME T, i HE /R FITASF APIF5|ET
—EIZESNnET,

ASF4}TAtmel STARTIZEBTHE A SHL. ZAUTLLRT LB ASFAa—N 2 F 8 ORISR L TR — Bk DN TEHI LA EH IR
LET, BlIE, 3N OBEFF Al /25 1L 32D CRILEEA SR R a ) 2 o b L, 2RIk S/-a— N O8IE 7 vy =/ b Y= 205
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