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MPLAB® X IDER A

¥3 MPLAB X IDE v5.45

IS L

‘f Projects x| Files

<No Project Open=

X IDE

PROJECTS

Open Sample
Create New
Import Legacy
Import Prebuilt

File Edit View Navigate Source Refactor Production Debug Team Tools Window Help

D —— °
25 22 22V5.45 or Higher
- O X
[Q- Search (Ctrl+)
P R-R-Q B Qoo LB Howdonr
LEE

= || Kit Window x| StartPage x| # MPLAB X Store x|

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

Microchip Login

Already Registered?

E-mail Address:

Password:

LOGIN Forgot Password?

ﬁ\ MICROCHIP

MY MPLAB® X IDE

New to Microchip?

Register now to enjoy the benefits of software updat
purchasing, licensing and account viewing.

REGISTER NOW
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MPLAB® X IDE [N EHE: Tools and Software J§

<= @ () https://www.microchip.com/en-us/development-tools-tools-and-software/mplab-x-ide adb {\5 o= :ﬁ

@MICRDCHIP Products Solutions Tools and Software  Support Education About Order Now Q 2 B

Tools and Software / MPLAB® X IDE

Downloads Documentation

MPLAB® X IDE

MPLAB® X Integrated Development Environment (IDE)

MPLAB® X Integrated Development Environment (IDE) is an expandable, highly configurable

software program that incorporates powerful tools to help you discover, configure, develop,

debug and qualify embedded designs for most of Microchip’s microcontrollers and digital
signal controllers. MPLAB X IDE works seamlessly with the MPLAB development ecosystem of >\< I D E

e completely free.
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MPLAB® X IDE |~ &

https.//www.microchip.com/en-us/development-tools-tools-and-software/mplab-x-ide#tabs abh 7§ Q o=

»Y

HEREYRRA

Q MlCHQCHlp Products Solutions Tools and Software Support Education About Order Now Q A B

Tools and Software / MPLAB® X IDE

Downloads Documentation

Downloads, Documentation and Other Resources

Downloads Features Documentation Debug Features

MPLAB X IDE only supports computers with processors designed with the Intel® 64 architecture.

Archives are located here.

Title Date Download
MPLAB X IDE Windows 14 May 2021 Download
MPLAB X IDE Linux 14 May 2021 Download
MPLAB X IDE OSX 14 May 2021 Download
MPLAB X IDE Release Notes 14 May 2021 Download

@ MICROCHIP
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MPLAB® XC [ &k: Tools and Software J]

& —> (5 ) ()  https://www.microchip.com/en-us/development-tools-tools-and-software/mplab-xc-compilers ab Y8 Q =

@ MlCRDCHIp Products Solutions Tools and Software Support Education About Order Now Q A B

Tools and Software @MPLAB® XC Compilers

License Change Notice Downloads Documentation License Types High Priority Access (HPA)

MPLAB® XC Compilers

Available as free, unrestricted-use downloads, our award-winning MPLAB® XC C Compilers are
comprehensive solutions for your project's software development. Finding the right compiler
to support your device is simple:

e MPLAB XC8 supports all 8-bit PIC® and AVR® microcontrollers (MCUs)

o MPLAB XC16 supports all 16-bit PIC MCUs and dsPIC® Digital Signal Controllers (DSCs)
e MPLAB XC32/32++ supports all 32-bit PIC and SAM MCUs and MPUs

Are you looking for code optimizations? Our free MPLAB XC C Compiler comes with the majority of the optimizations you need to reduce your code by up to 70%
and increase efficiency. Specifically, the free compiler contains these optimizations:

@ MICROCHIP
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MPLAB® XC F&%:

>

JANGEL SRR AR

@ M'CRﬂCHlp Products Solutions  Tools and Software Support Education About orderNow Q 2 T

Tools and Software / MPLAB® XC Compilers

License Change Notice Downloads Documentation License Types High Priority Access (HPA)

Downloads, Documentation and Other Resources

Documentation Compiler Downloads Functional Safety Compiler Downloads Compiler FAQs

Compilers

At this time M1 Mac® computers are not supported by any Microchip development tools. We are in the process of evaluating support. Watch this space for the
latest developments.

Title Date Published Size

Windows (x86/x64)

MPLAB® XC8 Compiler v2.32

2/18/2021 68.1 MB
SHA-256:4e38738bc2e19f27d4eb7469859a634951e4806cdB8a5a8028459b2804d7455a4

MPLAB XC16 Compiler v1.70 3/26/2021
SHA-256: 0a04017197d3086e652de08d74fa0d32f4cf7dc326a6faf70732833e938bd5c9

102.5MB

MPLAB XC32/32++ Compiler v3.01

6/2/2021 389.7 MB
SHA-256: 7f55ae8fach770de92f115fdd28b7cab81d12440efd1a8301dfa578f25b6de7a

Linux 32-Bit and Linux 64-Bit (Requires 32-Bit Compatibility Libraries)
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L Setup

1 >
COMPILER

-

Setup - MPLAB XC32 Compiler

Welcome to the MPLAB XC32 Compiler Setup Wizard.

L) Setup — X
License Agreement oy . el
S

< Back

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

[MICROCHIP IS WILLING TO LICENSE THE ACCOMPANYING SOFTWARE AND M
DOCUMENTATION TO YOU ONLY ON THE CONDITION THAT YOU ACCEPT ALL OF
THE FOLLOWING TERMS. TO ACCEPT THE TEBRMS OF THIS LICENSE, CLICE "I
ACCEPT" AND PROCEED WITH THE DOWNLOAD OR INSTALL. IF YOU DO NOT
ACCEPT THESE LICENSE TERMS, CLICE "I DO NOT ACCEPT,™ ARND DO NOT
DOWNLOARD OR INSTALL THIS SOFTWARE.

NON-EXCLUSIVE SOFTWARE LICENSE AGREEMENT FOR MPLAB(R) XC32 C
COMPILER

This Nonexclusiwve Software License Agreement ("Agreement™) is a
contract between you, your heirs, successors and assigns

" il accept the agreement
Do you accept this license? = RQlsEmAl

(O I do not accept the agreement

nstallBuilder

<Back | Next> |J Cancel |

20
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MPLAB® XC 22455 HERRarae a3

Tools- >Opt|ons ->Embedded->Build Tools 2R @2

ﬂi PLAB X IDE v5.45 - GU202_USB_BT_CAN _Test : default
[ c

v

View Navigate Sourc ( oug Team Tools Window Help
E 'E, E l._J-J default » &I Dﬂ* -‘E.j . l> .%.%m- @ l;u'}- m PC:0x0) dcnovze H,%f -

%4 Options X

i | Q, |Filter (Ctil+F)
P a @eiiEQE -

General Editor Fonts & Colors Keymwp Embedded| Teamn Appesmsnce Plogine Miscellaneous

Generic Settings  Project Options I anaged Tools Suppressible Messages Diagnostics Other MISREA Check

Toolchadn:
MC32 (v2.30) [C\Program Files ¢ A | | TYPe: HC32
Base Directory: | C:\Program Files\Microchip'se 32w 2 01%bin

C Compiler: CA\Program Files\Microchipiser 32% 3 01bin'we 32-goc exe

T Ct+ Compiler: | C\Program Files\Microchiphoo 32% 3 01\bin'xe 32- g4+ exe

Add... Assembler: C\Program Files\Microchipise 3243 01 bin'we 32-as exe

Add Custom Compiler...
Make Command : | C:\Program Files\Microchip\MPL ABX 5 4 5\enuBms\GnuWin32\binimake exe
Remove Default

Scan for Build Tools

Export... Import. .. Apply Cancel Help

Microchip Proprietary and Confidential
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Harmony 3: #EfTools -> Plugins

%2 MPLAB X IDE v5.45

File Edit View Navigate Source Refactor Production Debug Team Tools Window Help

<No Project Open>

El L,Ki}ﬁ'\ﬁipdow x| Start Page

PROJECTS

#» Open Sample
® Create New
® Import Legacy

# Import Prebuilt

Embedded
Licenses
Packs

Templates
DTDs and XML Schemas

Plugins
Plugins Download

Options

Microchip Login

Already Registered? New to Microchip?

E-mail Address:

Password:

LOGIN

— O X
|Q~ Search (Ctrl+]) !

>10x0) & @ Howdo 17

>

Is\ MICROCHIP

ISCOVER | MY MPLAB® X IDE | WHAT'S NEW

MY MPLAB® X IDE B

Register now to enjoy the benefits of software updat
purchasing, licensing and account viewing, ‘

REGISTER NOW

Forgot Password?

@ MICROCHIP
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“Available Plugins17£$2MPLAB® Harmony 3 Launcher (3

FtE)

%4 Plugins P8
Updates (3) Avadlable Fluging (41)  Downloaded Installed (175) Settings
Check for Newest Search:
Instal — Name Category Source : )
[[] MWPLAE Data Visvalizex MPLAB Data Vis... ﬁﬁ] PN MPLAB® Harmony 3 Launcher
[[1 Machine Leamning Plugm MPLAE Data Vis... i : . . . n
[]  Arduion Import Plugin MPLAE IDE 5 {fiCommunity Contributed Plugin
[ Power M.Dmtnr MPLABE Plu.g;!n &P Version: 2.6.4
[] RTOS Vifawer (FreeR TOR) MPLAB Pll@;!n ﬁﬁ: Author: Microchip Technology Inc.
I ~ ]vIPLAEII’E'I Harmony 2 Lavncher MFPLAB Plugj o ] Source: Microchip Plugins
L MELAE Elugin : Homepage: www microchip comMarmony
[[] DMCI MPLAB Plugin ﬁﬁ:
[] Halt Notifier (Trial) MPLAE Plugin & _ -
[] Remote USE Debugeing (Trial Ver.. MPLAB Plugin @ Plugin Description
[] Flugm Update Services ~ MPLABE Flugm W The MPLAB® Harmony Launcher sllows usage of MPLAE Harmony v3 through the
[[] USB Tool Connection Disgnostics ~ MPLAB Plugin 'ﬁﬁl configuration and code generation of all MPL AB® Harmony components. MPLAB®
[ Doxygen Integrator MPLAB Plugin & Harmony 2 is an extension of the MPLAB® ecosystem for creating embedded fimware
[[1 MWPLABX KeeLoq Flugin MPLAE Plugin @ﬁ; solutions for 32-bit Microchip devices,
[ App Lawncher MFPLAB Plugin i
[[] MemoryStarterkit MPLAB Plugin o The MPLAB® Ha:mqn)r 3 framework modular content is down.loaldahle using Harmony
[] Code Profiling (Trial Version) MPLAB Plugin & Content Manager, which allows an easy management of all the avadlable packages and
] dsPICWorks MPLAB Plugin 'ﬁﬁ’ :mi:]’.::s-;iecﬁve verdons. The MPL AB® Harmony Content Manager will be downloaded
[[] Save Asvd .30t Project MPLAE Plugin & ¥ s plngm.
[ | Digital Compensator Design Tool FL.. MPLAE Flugimn 'ﬁﬁ’ Y | LB #ha adinmand ssaase_#ha MDT_f DB Wammante 2 naalasnoass hoskd i hath v
Tnstall 1 plugin selected, 2MB

Framework Path

CAmicrochip\Harmony3

@ MICROCHIP
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¥3 MPLAB X IDE v5.45 = O X
File Edit View Navigate Source Refactor Production Debug Team Tools Window Help Qv Search (Ctel+D)
PSS @ v T -8 | Embedded > 2  MPLAB® Harmony 3 Content Manager
e 5 = = : = 1 Licenses Y% MPLAB® Harmony onrigurator f -
| Proj-- x| Files | B | KitWindow x| StartPage x|# MPLABXStor  p_ 4o IO
=  MPLAB® Code Configurator v3: Open/Close
Templates
DTDs and XML Schemas \ M'CRDCHIP
Plugins @
Plugins Download
— LEARN & DISCOVER | MY MPLAB® X IDE | WHAT'S NEW
ptions

PROJECTS

» Open Sample
» Create New :
Recent Projects
® Import Legacy

® Import Prebuilt

<No Project Open=

MY MPLAB® X IDE

Microchip Login

Already Registered? New to Microchip?
E-mail Address: Register now to enjoy the benefits of software update alerts and
easy software purchasing, licensing and account viewing,

Password:

REGISTER NOW

LOGIN

Forgot Password?
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1 fTContent ManagerEZ: ¥ & HarmonyyZ23E H §%

File Edit View Navigate Source Refactor Production Debug Team Tools Window Help
™ B =] B § v s e ol D~ PC & (@ HowdoI?
 Proj-- x| Files & || Kit Window x| Start - X L f‘"@@‘

2. MPLAB® Harmony 3 Content Manager

Framework Path C:Amicrochip\Harmony3 l

PROJECTE viy viFLAB® X IDE

» Open Sample

# Create New

Recent Projects Microchip Login
* Import Legacy
» Import Prebuilt & Already Registered? New to Microchip?
<No Project Open= S ot E-mail Address: Register now to enjoy the benefits of software update alert

_ easy software purchasing, licensing and account viewing,

Password:

REGISTER NOW
Forgot Password?
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HRemote Package

% Harmony Content Manager v1.5.0

@ MICROCHIP

[ Remote Packages

[:] Select Al Download Selected

=]
Harmony Chip Support Package

= ©

| | csp_apps_pic32mk @
[ ] csp_apps_pic32mx @

| | csp_apps_pic32mz_da @
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Local Packages

News: [2] [1TH 30, 2020] MHC Package v3.6.1 Update [View Details]

Dependencies
mhic-v3.5.1, dev_padks-v3.8.0

Dependencies
csp-v3.8.0

Dependencies
£sp-v3.8.0

Dependencies
csp-v3.8.0

Application Browser

Connected ®

View & Accept All Licenses

Fas

Download

Download

Download

Download

N
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J3EEAccept All Licenses?& B aa2Eas

License Window

You must agree to the following software licenses to download the selected packages.

Select a license to view:

Microchip Device Family Pack License
CMSIS License (Accepted)
MPLAB Harmony license (Accepted)

< >

The selected license applies to the following packages:

dev_packs

Apache License
Version 2.0, January 2004
http://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND
DISTRIBUTION

1. Definitions.
"License" shall mean the terms and conditions for use,

reproduction,
and distribution as defined by Sections 1 through 9 of this

| have read and understood the terms and con...

v/ Accept License

Next

—

Accept All Licenses

Close

G
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ZEHE5E A% 8] fELocal Packages iR fH4s

=
‘2 Harmony Content Manager v1.5.0 - | X
\ Connected ®
@Mlcnnl:l-llp -
cOga

MNews: [5] [1TH 23, 2020] Graphics Package v3.8.3 Update [View Details]

I Remote Packages l Local Packages Application Browser

D Select All  Clean Selected  Update Selected  Delete Selected Load Manifest
=]
Harmony Chip Support Package
csp @ Dependencies === P
Synchronized O3
vig2 = mhec-v3.5.1, dev_packs-v3.8.0 e

quick_docs @  Dependencies
Synchronized Iﬁ:‘;}

vi.1.0 = =
mhc @ Dependencies .
Synchronized O3
v3.el - - e
dev_packs @ Dependencies
Synchronized
vig80o - — ot éjé}‘
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GRE1: EAMNI/OaE: THFELELEDERIE

=

2325 FHSNAP or PICkit™ 47kProgram ATSAMC21G17A-AU

SERA0 ol FHHarmony 3 Configuratorld 1 T RSN e FH AR U2
* Clock Configurator

* Pin Configurator

ESIFIEAATSAMD?21 Curiosity NanoAfH[E]HYLEDEASwitchHY#=/E

* LED1 -PB10

* SW1-PB11

EHEEK:

© HEFEATSAMC21G17ARYCPUFZ [ 3, T]7Y48 MHz

* LED1FZZSWIHIZER - SW1HZ [HF > LEDLS— KGR
© > SWKBHNF » LEDIRSEA (L

7y

HENTE
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* FE{MPLAB® X IDEX JFile-> New Project’R £l

54 MPLAB X IDE v5.45
File Edit View Navigate Source Refactor Production Debug Team Tools Window Help

7 Hf#

\iﬂ New Project... Ctrl+Shift+N |
¥9 NewFile...
@ Open Project... Ctrl+Shift+0O

31

Open Recent Project

Import

Close All Projects
Open File...

t Page

v
v v w w
SRC

_—
-
—

x | B maine x| B OLED128x64.c x || OLED128x64 h x
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" —

N S} (14 o - »
« FEEIEHTEE “32-bit MPLAB Harmony 3 Project

%4 New Project X
Steps Choose Project
1. Choose Project Q, Filter:
2. .

Categories: Projects:

I_‘Jh 32-bit MPLAB Harmony 3 Project

+-|3) Other Embedded @ Standalone Project

wd Existing MPLAB IDE v8 Project

(. Prebuilt (Hex, Loadable Image) Project
wd User Makefile Project

(4 Library Project

wd Import START MPLAB Project

G Import Atmel Studio Project

+-10) Samples
) Generic
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" —

B4 New Project

Steps

Manage Framework

H1l: EAMI/OEE: H#EY

E Y

o

1LED

BRIE

1. Choose Project

2. Framework Selection
3. Project Settings

4.  Configuration Settings

Use the Content Manager tool to download or configure a local framework.

Lauwnch Content Mansger

Framework Path:

C\Microchip\Harmony3

Convert fo Relative Path for Configuration

< Back

Next » Finish

Cancel

Help
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HE1: EAWI/OEE: THHEEHLLEDEEIE
- BEEEEHENE - Efirmwareth iy Bk 2iEE

£4 New Project X

Steps Name and Location

1. Choose Project

9 Framework Selection Location: |K:"eRTC'\APP_(221_D21_TW_1E|1 |

3. Project Setings

4. Configuration Settings Folder: IATSAMCQIGI?A_Nam_IDl I
Name: ATSAMC21G17A Nano_101
Path: X:‘eRTC\APP_CZl_DQl_TW_lDl*.finnwareIATSAMCQlGl?A_I-Iam_lD1 X I

whow Visual Help

< Back Next = Finish Cancel Help

@ MICROCHIP



HEL: EANN/OFE: HEELEDERE
* Configurationfy4FE 0] FHTEEY » {HEERIMCU

d

B4 New Project X
Steps Configuration Settings
1. Choose Project
2. Framework Selection Name: defanlt ‘
3. Project Settings
4. Configuration Settings
Device Family: ATSAM «  Target Device: A TSAMC21G174A v ‘
Device Filter: ATSAMC21
show Visval Help
< Back Next = Finish Cancel Help
A8\ MicrocHIP
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HEL: ELAHI/05E: HEELEDERE
s 518 > IR ~{EFHRDevice Family PacklL 5 CMSIS Packfir BB &7
H}iz[: ¥ T Launchi2 5L & %5 HiHarmony 3 Configurator

- E’ Launching MPLAB® Harmony Configurator

xgacy

I Path: C:\Microchip\Harmony3\ : :
to Microchip?

Generating Configuration Database ster now to enjoy the

are i hasne. line

2 Configuration Database Setup X
Configure Device Family and CMEIS Pack Paths:
DFF: Mev_packsiMicrochip\SAMC21_DFP'3.5 95%amc21atd A TSAMC21G 174 atdf] _ 5
CMRIS: Mev_packs\armVCMIISS 7.0 _ =y
| Launch \ Cancel
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% A Harmony 3 Configurator{& &

A 2&(E.IA H FHEHYERSH

Systemf5&H & — R LB FR 25

SEIHY

% MPLAB Harmony Configurator - default

File Generate Tools Utilities Window

IEﬂ P P ‘ [.@Z e

Framework: C:AMicrochiptHarmony34

(] Availsble Components o, 4 [F]| (] Project Graph

+

# Third Party Libraries
# Tools

< >
(] Available Components *

X’E..-.?"@‘| View: Root v

#- Board Support Pack E-System
& Harmony NVMCTRL EVSYS Device Family Pack (DFP) Device & Project Configuration
@ Libraries e e ; » Cortex-M0+ Configuration
: MENORY | System Wl Bl QUSISPA | 5 port
* periphera S
oc

= O

(] Configuration Options =0
[=] [+

Interrupts (NVIC)
DM& (DMAC)
WDT

PAC

(] Configuration Options (7] Help
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« IEE ClockHVE% Ee = IEME: H7TE 48 MHz

2 MPLAB Harmony Configurator - default

File Generate IUUib uuilues vvlrlduw

& P [P Clock Configuration
L o Event System Configuration

| = MPU Configuration View:
+ Board NVIC Configuration
- Harme Pin Configuration Device Family Pack (DFP)
#- Libraries L ‘_ == @
#- Peripherals " :

&

- Third Party Librarieg
“-Tools
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[ AN j - l ’
= i
E‘IDJ\{E& =71E ° {HE2$248 MHz Internal OSC VDD
— =
~ nx - ) ~
X0SC GCLK Generator O Main Clock
48 MHz Internal % 0sc4sM 0sC48M P I 0
Oscilstor ¢ 48,000,000 Hz FoPLL i
48,000,000 Hz
OSCULP32K
GCLKO DIV1 v
0sC32K
s XOSCIK 48,000,000 Hz
XINZ >
GCLK_IN[O]
12,000,000 -3 Crystal Oscillator
Peripheral Clock Selection
XOUTE— o GCLKO
o CRYSTAL v
' GCLK1
0SC48M v I
| GCLK2
Fractional Digital Phase Locked Loop D GCUG
GCLK G 1 GCLK4
e m—c L] P » Peripherals
FDPLL GCLKS LI/
0SC48M s
GCLKS )
— Peripheral Clock
0la 0.A GCLK7 Configuration
= = OSCULP32K
/r i GCLKS
Auto 08C32K
0-34 |XOSC32K Calculate
XOSC3K . » EIC
GCLK_IN[1] 15 32,768 Hz
» WDT
32 KHz Oscillators Controller ol 1,024 Hz
0SC3K 0OSC48M v
| | >
» | OSCULP32K
32K High Accuracy
Internal Oscillator promr " 0sC1K
el [ | — e GCLK Generator x (x=2-8)[ ] GCLK 2 SeisE > RTC
. GCLK3 1,024 Hz
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- AR BEMIEDRIZRITABISE - Ffbh— RSB i

2 MPLAB Harmony Configurator - default*

File Generate Tools Utilities Window

I Clock Configuration

DMA Configuration |
o Co Event System Configuration ph = @ -
+ MPU Configuration View:
- Board NVIC Configuration

EVSYS

| ' Device Family Pack (DFP) |
- i Peripheral Library
MEMORY < [ cuss pa

# Libraries
“ Peripherals
# Third Party Librarieg
‘Tools
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(] Pin Settings
Order:  Pins v
i Pins
Num
1 PADO
2 PAD1
3 PAD2
4 PAO3
5 GNDANA
6 VDDANA
7 PBO3
8 PBOS
9 PAD4
10 PAOS
11 PADB
12 PAO7
<

- B2 % _
Table View Easy View

Custom Name Function Mode
Available v| L
Available v oital
Available v Digital
Available v Digital
Available v Digital
Available v Digital
Available v Digital
Available v Digital
Available v Digital
Available v Digital

" (] PinDisgram | (] PinTsble (] PinSettings

41

SE AT RUHY A1

1. EARI/0LE: HEEREALED

« REEMEAPInslEPortZ3RHFEY| > EPB10 & PB115:E
=N ... Custom Name__[L/L

{_"j Pm Settings
Order:  Pins v Table View Easy View
Pin ; ;
. Pin ID Custom Name Function
13 PADS Available v
14 PADS Available v
15 PA10 Available v
16 PA11 Available v
17 VDDIO
18 GNDIO
19 PB10 LED1_PB10 GPIO v
20 ‘ PB11 SW1_PB11 GPIO v
21 T PA12 V Available v
22 PA13 Available v
23 PA14 Available v
. 24 PA15 Available v

" (] PinDisgram | (] PinTable (] PinSettings

BRIE

FRGPIO -

20 x|

Direction

High Impedance

High Impedance

High Impedance

High Impedance

High Impedance

High Impedance

Out

In

High Impedance

High Impedance

High Impedance

Hiah Impedance
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HEL: EANN/OEE: FHFEELEDERIE
« E—1EE4E » [EF “Generate Code” F#EHARE 4TS

2 MPLAB Harmony Configurator - default*

File Generate Tools Utilities Window

(] Available Components Eegralt_el(:ode roject Graph - @ -
s )(’@5.@5”@‘ View:  Root v
#- Board Support Pack
“ Ha rmony NVMCTRL EVSYS Device Family Pack (DFP)
& Libra ries Peripheral Library Peripheral Library

MEMORY < ousis pa

“ Peripherals
“ Third Party Librarieg
#- Tools
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I/

2 Generate Project
1. Configure Generation Settings
[=) Generate Sethings
Merge Strategy USER_ALL wi[?

2. Yiew Warnings

Type

3. Click Generate

Default linker script 15 added to the project. Disable it for

(Mouse over a property for detadled help)

Description

—t

ZIN

BB

P e R default

Projects x

- ATSAMC21G17A_Nano_101

+ [ﬁ Header Files

+ ﬁ‘ Important Files

L O ke =

= E] Source Files

= [E] config
Sl default

3 exceptions.c
B initialization c
3 inferrupts.c
@ libc_syscalls.c

+ @ peripheral
[[H_‘J startup_xc32.c

+ﬁsb:lio
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A))

o 7

351,
®

o

HY1/O5% TE
FEEATBIE AT

B

=R A TSAMC21G174_Nano_

[l Important Files
@) Linker Files
#-{if) Source Files

# (@ Libraries

5 (@@ Loadables

TSAMC21G17A_Nano_101 -

9 93 ATSAMC21G174 Nono_

::/j 75 Project Type: Applicaf

SE | 5 g Device

[= @ ATSAMC21G17,

o @ Checksum: NA
B CRC32: 0x47274

) | o @ Packs

@ SAMC21_DFP (3
@ CMSIS (54.0)
Y Compiler Toolchain
Y XC32 (v250) [C
Y’ Production Image
Y Device support in
(&3 Memory
€) Usage Symbols dis
(&3 Data 16,384 (0xd(
£ Proam 125 168

New

Add Existing Item...

Add Existing ltems from Folders
New Logical Folder

Locate Headers

Add Item to Important Files..
Export Hex

Build

Clean and Build
Clean

Batch Build
Package

Set Configuration

Run
Debug
Step into

Learn more about scripting..
Make and Program Device

Set as Main Project
Open Required Projects

Close

Rename...
Move...
Copy..

Delete
Code Assistance

Find.

Show Code Coverage Summary
MISRA Check Project
Versioning

History

Delete

>

>

n /o {’Eé@wi Properties II

Categories:
General
> File Inclusion/Exclusion
=+ © Conf: [default]
v Stmulator
Loading
Libraries
> Building
=} @ XC32 (Global Options)
' wc32-as
®c32-gee
®e32-g4+
®c32-1d
®e32-ar
Code Coverage

Manage Configurations...

E4 Project Properties - ATSAMC21G17A_Nano_101

Configuration
Family:
All Families v

Connected Hardware Tool:

Snap-SN:BUR183077484 v [] Show All

Packs:
= CMSIS
& 501
& 20

- SAMC21_DFP

& 2K

> #BEfEProperties?REX EERE » BT H

Device:

ATSAMC21G174

Supported Debug Header:
None

Compder Toolcham:
--XC32
{C32 (v2.50) [C:A\Program Files\Microchipioc 322 50'bin)
+-ARM

Cancel

Apply Unlock

Help
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Source  History ) ‘
34

35
36

k¥ int main { wvold

38 [
39

41 while {
42 {

43
44
45
46 {
47
48
49
50
51
52 1
53 else

54 SW1_Was_HIGH = 1 ;

55

SEZZISEI’JIIO ﬁ 1 EELEDERIE

* Emain.chgE ANEREAIR
SEACERE —EKINEE

« SW1¥ N—2X » LED15 Toggle

8
@
&
i
%
¢

U
&
i2
C
I
|

)

—
40 SYS_Initialize ( NULL );

true ) « LED1HEHFER NFA sEA S

1t

"TW”-lilé‘Ellli\i}m() = 0) ° ﬁg_%mxﬂ:%% ’ {E‘IEE

:f (SW1_Was_HIGH) R‘T’ %@%{ZmElcu&To
LED1_PB10_Toggle(); H[yPLIBj:;Eé{/Ei:gEg

SW1_Was_HIGH = 0 ;

i
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HEL: EANN/OE: FHEEHELEDERE
* ¥ FMake and Program DeviceF#§H AR EESFFE R,

) % BT E )RR L E-12
Projects x 2 |[ StartPage x| meine x [EIOLFl Make and Program Device (ProjectATSAl\"lC21G1?A_Nano_10‘l)|
- B e TT N TYTETIT T
+ ﬁ‘ Important Files 34 L
(5] Linker Files 35
2 Source Files 36 hool SWI_Was_HIGH = 1 ;
#-(§ Librasies 37 int main ( void )
- [fF Loadables B O ¢
29
40 SYS_Initialize ( NULL );
41 while { true )
42 {
43
LE SYS_Tasks ( );
45 1f (SW1 PEIL Get() == 0)
46 {
47 1f (SW1_Was HIGH)
43 LEDI_PB10_Toggle();
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» FXu] DAFELL T HY H s R E!

* Help_harmony_cspig —{E4Fs= 1= VHTMLIEZE

€« v 1 > KB > KREEWER (C) » Microchip » Harmony3 > csp » doc
A 2iE ) Cod=r:
t REED |
= help_harmony_csp 2021/5/12 F4 10:16
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= WPeripheral Libraries Help
B PIC32CM JHOO/JHO1 Peripheral Libraries
@ PIC32CM LEOO/LS00/LS60 Peripheral Libr
@ PIC32CM MCOO Peripheral Libraries

@ PIC32CX BZ Peripheral Libraries

2 PIC32MK GPD/GPE/MCF Peripheral Libral
@ PIC32MK GPG/MCIJ Peripheral Libraries

@ PIC32MK GPK/MCM Peripheral Libraries
BPIC32MX 1XX/2XX Peripheral Libraries
BPIC32MX 1XX/2XX XLP Peripheral Librarie
B PIC32MX 1XX/2XX/5XX Peripheral Libraris
2 PIC32MX 330/350/370/430/450/470 Peri
@ PIC32MX 3XX/4XX Peripheral Libraries
BPIC32MX 5XX/6XX/7XX Peripheral Librari
@ PIC32MZ DA Peripheral Libraries
@ PIC32MZ EF Peripheral Libraries
2 PIC32MZ W1 Peripheral Libraries
2 SAM 9X60 Peripheral Libraries

ul SAM C20/C21 Peripheral Libraries

BSAM D20/D21 Peripheral Libraries

A

B SAM D51/E51/E53/E54 Peripheral Librari v

2 SAM DA1 Perinheral | ihraries

Microchip 32-bit

Chip Support Contents | Index | Home

Previous | Up | Next

Package
SAM C20/C21 Peripheral Libraries

Documentation Feedback

S RWAY
PLIB: & FIMCUERE —(EsREHE S
® Microchip 32-bit Chip Support Package — O X
5| Edl| & A & 6]
=% 359 t—= =L BIEN ZEIE(Q)
AEC) | &3I(N) ‘ E=(9) ‘ HHOEE() ’ Peripheral Library Overview > Peripheral Libraries Help > SAM C20/C21 Peripheral Libraries

Microchip Support

The following Table lists all the Peripheral Libraries for the SAM C20/C21 Family.

< >

||||||

SAM C20/C21 Peripheral Libraries
AC Peripheral Library Help

ADC Peripheral Library Help

CAN Peripheral Library Help

CCL Peripheral Library Help
Clock Peripheral Library Help
DAC Peripheral Library Help
DIVAS Peripheral Library Help
DMAC Peripheral Library Help
DSU Peripheral Library Help

EIC Peripheral Library Help
EVSYS Peripheral Library Help
FREQM Peripheral Library Help
MPU Peripheral Library Help
NVIC Peripheral Library Help
NVMCTRL Peripheral Library Help
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PLIB: f@R& EIC Peripheral Library Help -1

EIC_cCallbackRegister Function
C

void EIC CallbackRegister|
EIC PIN pin,
EIC CRLLEBACE ecallback,
uintptr t context

Y

Description

This function registers the callback function to be called when an interrupt condition has been sensed on the pin. A unigue callback function can be red

When an interrupt condition has been sensed on the pin, the library will call the registered callback function and will then clear the interrupt condition
Preconditions

EIC Initialize() must have been called first for the associated instance.

Parameters
Parameters Description

pin EIC Pin number

callback callback function pointer. Setting this to NULL will disable the callback feature.

context An application defined context value that will be passed to the callback function.

int main [ wvoid )
{

EIC CallbackRegiscer (EIC PIN 15,ETIC15 Callback, 0);
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PLIB: f@R& EIC Peripheral Library Help -2

Peripheral Library Overview > Peripheral Libraries Help = Peripheral Libraries = EIC Peripheral Library Hel

Microchip 32-bit Chip Support
Package
EIC Peripheral Library Help

This section provides an interface to use the External Interrupt Controller (EIC) peripheral.

Contents | Index | Home Previous | Up | Mext

Documentation Feedback

Microchip Support

Topics
Name Description
Introduction This section provides a brief overview of the EIC peripheral.
Configuring the Library This section explains how to configure the peripheral library using the MHC.
Using the Library This section explains how to use the peripheral library.
I Library Interface I This section describes the Application Programming Interface (API) functions of the Peripheral Library.
Refer to each section for a detailed description.
Peripheral Library Overview > Peripheral Libraries Help > Peripheral Libraries = EIC Peripheral Library Help = Library Interface
;‘I:;I;?:Ellliep 32-bit Chip Support Contents | Index | Home T | | [ DocumeﬁqizigzﬂiFeseudbaoilz
Library Interface
a) Initialization Function A
Name Description
L EIC Initialize Initializes given instance of EIC peripheral.
b) Setup Functions
Name Description
L I EIC CallbackReqgister I Registers the function to be called when an interrupt condition has been sensed on the pin.
L EIC MWMICallbackRegister Registers the function to be called when an interrupt condition has been sensed on the NMI pin.
c) Transaction Functions

Microchip Proprietary and Confidential
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{a] 8 callback function - Egoogle#t 2| —EHRBEARIEZE
BERER - MRIRER T E@function - ABEIRIE Tcalls 7 —{Elfunction - MR %4
Sk = R T2 2K R4 —[Elfunction pointer - =1

TCx_TIMER_STATUS Enumeration

FERERIAZMECER) - RAECEEBENRRE -

typedef enum {
TC TIMER STATUS NOWE = O,

P8 callback function « A& EEfunctionE2# | e emms omeon'- xc smeae ove s,

TC TIMER STATUS MSK = TC TIMER STATUS OVERFLOW|TC TIMER STATUS MATCHI,
TC TIMER STATUS INVALID = OxFFFFFFFF

m { } TCx TIMER STATUS:

bT . .
Description

® P LI B executes req u est fro m s Interrupt source mask for timer mode

' ]/ *E* This enumeration identifies TC timer mode interrupt source mask.
interrupt context /7 | Members
// Sec I
1] x Members Description
o PLI B notifies the status to ]/ *** TC_TIMER_STATUS_NONE = 0 Mo interrupt set
- TC_TIMER_STATUS_OVERFLOW = TC_INTFLAG_OVF_Msk overflow
[ ] [ ] [ ] in ma
a p pl |cat | o n by Ca I I | ng t h e ( TC_TIMER_STATUS_MATCH1 = TC_INTFLAG_MC1_Msk match compare 1
. é\/( TC_TIMER_STATUS_MSK = Mask of all timer interrupts
TC_TIMER_STATUS_OVERFLOW | TC_TIMER_STATUS_MATCH1
registered event handler _
// TC_TIMER_STATUS_INVALID = O0xFFFFFFFF Force the compiler to reser

TCO TimerCallbackRegister(TC@ CH® TimerInterruptHandler, (uintptr t)NULL);
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* Implement an Event Handler
routine in the application

* Register the Event Handler with
the PLIB

* Application submits a Read/Write
request to PLIB

* PLIB executes request from
interrupt context

* PLIB notifies the status to
application by calling the
registered event handler

rd

FIUFERE A e E =y 12 2\ i

Event Handler: ISR:
: | Callback @
e N
L. _1- Register Event handler
Read/Write
Application PLIB

// This function is called after period expires
void TCO_CHO_TimerInterruptHandler(TC_TIMER_STATUS status, uintptr_t context)

{
bTogglelLED = true;

int main ( void )

{

// Initialize all modules
SYS Initialize(NULL);

// Register callback function for CH@® period interrupt
TCO TimerCallbackRegister(TC@ CH® TimerInterruptHandler, (uintptr t)NULL);
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55

EIC: External Interrupt Controller By 5

1

Pini1)

1

2

10

b

12

13

14

15

16

19

ool o b W

10

VO Pin | Supply

PADD

PADS

VDDANA

VDDANA
VDDANA
VDDANA

VDDANA
VDDANA

VDDANA

VDDANA

VDDANA

VDDANA

VDDANA

VDDANA

VDDANA

VDDID

VDDIO

VDDIO

VDD

VDD

VDD

VDDID

EXTINT[D]

EXTINT[1]

EXTINT[2]
EXTINT[3]
EXTINT[4]

EXTINT[S]
EXTINT[E]

EXTINT[7]

EXTINT[8]

EXTINT[2]

EXTINT[4]

EXTINT[S]

EXTINT[8]

EXTINT[7]

NMI

EXTINT[9]

EXTINT[10]

EXTINT[11]

EXTINT[10]

EXTINT[11)

EXTINT[12]

ADC-DACAREFA

SDADC | VREFB

—

The External Interrupt Controller (EIC) allows external pins to be configured as interrupt lines. Each interrupt line can
be individually masked and can generate an interrupt on rising, falling, or both edges. or on high or low levels. Each
external pin has a configurable filter to remove spikes. Each external pin can also be configured to be asynchronous
in order to wake up the device from sleep modes where all clocks have been disabled. External pins can also
generate an event.

A separate non-maskable interrupt (NMI) is also supported. It has properties similar to the other external interrupts,
but is connected to the NMI request of the CPU, enabling it to interrupt any other interrupt mode.

intreq_extint

» Interrupt —»
EXTINT ok ot
inwake_extin

Filter —> Edge/Lovel » Wake ———

Detection

evt_extint

> Event ———

intreq_nmi

NMI » Interrupt —+>

. . Edge/Level
A Detection

v
A 4

inwake_nmi
> Wake —

@ MICROCHIP
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SE 2-1: (EAEICREMERER A= e

» ZEPeripheralsiEEHJEIC
o BLiEEProject GraphHHYEIC » 5EENERYES B

(] Available Components = FF 1| (] Project Graph = £ [/ /(] Configuration Options = &0
=4 x]ggggg ¢ = View: | Root vl |E #H
=] Peripherals " v . . v EIC Clock Source Selection Clocked by GCLK "

& A(-: NVMCI-RL ‘ i EVSYS.’ ’ Non Maskable Interrupt Control™ L]

Peripheral Library Peripheral Library

= ADC MEMORY S . . . Enable EIC Channel0 O

@ CAN Enable EIC Channell |

+ CCL Enable EIC Channel2 O

i Enable EIC Channel3 O

f DA Enable EIC Channel4 O

# DIVAS Enable EIC Channels O

= DsSU Enable EIC Channel6 O

“ FREQM Enable EIC Channel7 O

= PM Enable EIC Channels 0O

# RSTC Enable EIC Channel9 O

® RTC Enable EIC Channel10 O

= SDADC = Enable EIC Channelll ™

+ SERCOM =-EIC Channelll Configuration

@ SUPC Fnable Interrupt M |

o TC Enable Event Output ' ] . .

© TCC -Extemal Interrupt1l Edge Selection  Falling edge detection
# Third Party Libraries ——
“ Tools % EnablE BTG Crarmeie = N
< > < >
(] Avadable Components (7] Active Components (] Configuration Options (7] Help

e ﬁ\ MICROCHIP
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GE2-1: (EAEICREMERER R M

* Pin Setting™ > BPB11HJFunctionf{{ ¢ EIC_EXTINT11

(] PinSettings
Order:  Ports v Table View Easy View

ﬁh;rnber PinID Custom Name Function Mode Direction Latch PullUp PullDown Drive Strength
47 PB02 Available v | Digital | HighImpedance ~| Low ] [J | NORMAL ~
43 PBO3 Available v | Digital High Impedance +~| Low ] ] NORMAL
7 ' PBOS | Available v | Digital | HighImpedance ~| Low ] ] NORMAL v
8 PB09 Available v | Digital High Impedance | Low ] ] NORMAL v
19 ' PBI0 | LED1_PB10 GPIO v |  Digital Out v | High NORMAL
20 PB11 EIC_EXTINT11 v | Digital In n/a ] ] NORMAL v
37 ' PB22 | m Digital High Impedance ~| Low ] ] NORMAL v
38 PB23 Available v | Digital High Impedance | Low ] ] NORMAL v
5 . GNDANA ‘ Digital High Impedance Low | . NORMAL
6 VDDANA | Digital High Impedance Low NORMAL
17 . VDDIO . Digital High Impedance Low || . NORMAL
18 GNDIO V Digital High Impedance Low NORMAL
35 GNDIO | Digital High Impedance Low NORMAL
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GE2-1: (EAEICREMERER R M

Source  History ) & - QAR FPELR(CEN 0 B

30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
43
49
50

oL| L

F

|

vold EIC11_Handler{uintpts ¢ context)

X )3

int main { vold )

|

SYS_Initialize ( NULL );

EIC _CallbackRegister(EIC_PIN_11, EIC11_Handler,0);

wvhile ( true )
{

return ( EXI AILURE );

A =
ws =
=

C

' o EICRER BT RIS ERA - 3

_&%Tufﬁiﬁﬂfﬁﬁ IR Kﬁﬂﬁiﬂ%ﬁ

* EIC_CallbackRegister()EV{E FH Bk

fHEIC PIN 11EE{4HICall Back%‘:'_ﬁ/?%
fi] !

* EEICPIN 11HJEHEK 1114 » PLIB
I3 EHYCall BackfZR,
EIC11_Handler()48 &R Flusergiae
REINRE ° Z 1R FFHHPLIBIEULNVE R
Bk RO HRETHEFEE T -
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Timer/Counter (TC)

 Each TC consists of :

* A counter, a prescaler,
compare/capture channels and
control logic.

# OVF (INT/Event/DMA Req.)

conmaLoge | | T Rea) * The counter can be set to:
i * count events, or clock pulses.

* The counter, together with the
compare/capture channels, can
be configured to

* Timestamp input events or 10 pin
F—— ' edges, allowing for capturing of
een frequency and/or pulse width.
l_g * Interrupts/output events on:
wol1) * Counter overflow/underflow
« Compare match or capture

i

“event"
UPDATE

BOTTOM

X woo)

p MCx (INT/Event/DMA Req.)

- ﬁ\ MICROCHIP
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P b

GeE2-2: {8 FTCH R A R A I R A S
* {EPeripheralsiZE{TCO
- B3 Project GraphHHYTCO » SEERAERIESE @ B B £5200 ms

(] Available Components = 9 | (] Project Graph = £ [/ (] Configusation Options = 5
g X ZRERE4 | & View:  Root vl |E &
® AE-)C " e =-TCO
& CAN | NVMCTRL ‘ (EVSYS ‘ Counter Mode  Counterin 16-bitmode +
H Peripheral Library Peripheral Library Select Prescaler Prescaler: GCLK_TC/1024
# CCL [ SHRe EIC ****Timer resolution is 213333333333 nS****
8- DAC SN S = Operating Mode  Timer  «
“ DIVAS = Timer
= DSU Enable One-Shot Mode O
= FREQM Timer Period Unit millisecond
“ PM @ Time 2002
= RSTC Enable Timer Period Interrupt [
= RTC Events
+ SDADC Sleep Configurations
#+ SERCOM
& SUPC
8- TC
TC1
TC2
TC3
TC4
@ TCC v
< >
(] Available Components (7] Active Components (] Configuration Options (7] Help
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GE2-2: FERTORREGUETER AR RS B
- AEPUBHIIATCfE « EISHETCR « Llcalloack R FT FNSEH
* TCxHYPLIBFE {5 FH callbackf2 =\ i% &8 —([E statusHY %1 2215 !

113

Peripheral Libr verview > Peripheral Librari Ip > Peripheral Libraries > TC Peripheral Libr Help > Timer > Using the Library
Microchip 32-bit Chip Support Package Contents | Index | Home Previous | Up | Next

Using the Library

Callback method
This example demonstrates how to use TC channel in timer mode to generate periodic callback.

/ Tk e funotrior ie ~2 ard afroar nari ] avni rac /
_
void TC3_TimerInterruptHandler (uintptr_t context) TCx_TIMER_CALLBACK Type
{ l’} C
iED;i;;;ie;;; typedef void (* TCx TIMER CALLBACKJ(TCx TIMER STATUS status, uintptr_t context);

int main(void)

P -~ 71 o o~ #..hﬁ;‘,h #,Y Ty ;r*fr,..fk *
"':'4-_-_':'- callback fun 1 L pPerioq idncerrug

TC3 TlmerCallbackReglster(TCB _TimerInterruptHandler, (uintptr_t)NULL):

Start tha timar channe 9

TC3 TimerStart():;

while (1) ;
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GH2-2: (EFITCASRELEREN B M R S

i

-Qo::;set?: v Table View | [/] Easy View S E&fx L)\%—"f E‘ I/ OB@I]/TZ:
j= Pin ID Custom Name Function Mode Dire PA]-O;{G?Q%[ LE DZ

Number

13 PADS Available

14 | PADS | Available : Ei:ll ’::::i::’\ ﬁjjlt:[*[l SW1 EIC 11
e (PB11) 5@”%‘]'—501{‘55(

19 PB10 LED1_PB10 GPIO

ST | TossleifyIiEefE

! | BN
v Out <1
BT | * MAMITIEER: LED2(g
20 PB11 EIC_EXTINT11 v
! ! —a
21 PA12 Available v High Imp AN -
= msx §—2K
22 PA13 Available v High Impe¢ A !J LN
23 PA14 Available v High Impe¢
24 PA15 Available v Digital Hiah Impe ¥
< >

| (] PinDiagram | (] PinTable (] PinSettings
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SRE2-2: IATCOMHBEZRIERET

T.

r

=l

63

vold EIC11_Handler{uinipts t context)

HIAE

{
LED]_PB10_Toggle();
}
vold TCO_EventHandler{ TC_TIMER_STATUS Status, uintptr_t context)
{
LED2 Pal0_Toggle() :
}
int main ( vold )
{

SYS_Initialize ( NULL );
EIC_CallbackRegister(EIC_PIN_11, EIC1]1 Handler,0);

TCO_TimerCallbackRegister(TCO_EventHandler, (uintptr t) NULL) ;
TCO_TimerStart();

vhile ( true )

@ MICROCHIP



ERERHIAE

R

ILATCOAH 3]

H2-2

-HJAPP-Nano-C21-D21-TWE[I ]

!
——

AIHVIIREAR A &

HRE3Z

o
o

-

© RESETO

o

&= 'j

= 8 on=* n='en=* en="

= WELLEE mmmnnnnﬁﬁm)
YA BEARIRREREAR Qv
O00T00 v i

,
AH20NIW g8 8

wor T BRE. g 3
i 4
E — J

:eru

@ oS
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APP-Nano-BASE- TW H’JE/E

{5 FHOLEDFEREF
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APP-Nano-C21-D21-TW on APP-Nano-BASE-TW

|

12C OLED Display

12C Temp Censor — MCP9800AS5T-

128 * 64 Resolution

SH1306 controller organic / polymer light

emitting diode
12C Address : 0111100 = 0x3c

M/OT

12C Temp Censor — EMC1414-3-AlZL-

I2C Address : 1001101 = Ox4d

TR

I2C Address : 0011000 = 0x18

Bosch Sensor BME280

12C Address : 1110110 = 0x76
Humidity sensor

Barometric pressure
Ambient Temperature

EGAPP-Nano-BASE-TW_|HYI2C Devicefir ik

77 FH Micro-USBZER7 88 Il AT T 2

%Uﬁﬁ P3#ESNAP or PICKit™ 4

= e ¢ Q[ %
s [ b = 5
3 :— B ERS 1 ! !’33 £ \!JJ Taiwan eRTC 2020 g?.,.
‘;Hxﬁimﬁ@% I i W
SBUS

| ANt ERlspAr=— P | ANZ[EN SPA2  PWM?2

fRsn T\

cs1 Ly d=ig R’]

20N |

MnojyETTg |
120-120-OURN-dd |

YOST13S JINAND

I
=
o
O
cQ
(=3
o
n
W
=
=
[1]
0

VLTOTZONSLY

823

i
=
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OLED Displayfi§4}

° ﬁé 7 Ayt
* 0.960 >

um

* BT

T12C

* VCCEJR (3~5.5V)

* 12Cfirkk

bit7 bitb

0 1

bit5

1

bit4

1

bit3

1

BEfIC: SSD1306
FENTE 128 * 64

bit2

0

bit1

bit0

R/W+#

'ﬂ

St &
PIC16F18446-201
KCP9800= 29. 625
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SSD1306 12C ModeF Y& RHE T,

Note: Co — Continuation bit
D/C# — Data / Command Selection bit
ACK - Acknowledgement
SAO0 — Slave address bit
R/W# — Read / Write Selection bit

Write mode S — Start Condition / P — Stop Condition
[T 11 NEERER 1111
ra .Dllll |1 Il [Ig 2 % Q O | Control byte % Data byte ﬁ Q Control byte l !)a’!a l!ytl l %T-’
LI T ERIE LTI TR IR | 1] L1111 1Ix
~ g . A I -
Slave Address m > 0 words 1 byte n = 0 bytes
MSB .o LSB
HERR
0111102
I
o, _‘Y(_ "
SSD1306

Slave Address

000000

| 1] ]
B,

Control byte

0D
2/d

AV
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SSD1306A [ HyDisplay RAM

The GDDRAM is a bit mapped static RAM holding the bit pattern to be displayed. The size of the RAM 1s
128 x 64 bits and the RAM 1s divided into eight pages, from PAGEO to PAGE7. which are used for
monochrome 128x64 dot matrix display, as shown in Figure 8-13.

Figure 8-13 : GDDRAM pages structure of SSD1306

Row re-mapping

PAGEO (COMO0-COMT) PAGEO (COM 63-COMS56)

PAGE1 (COM8-COMI15) PAGEI (COM 55-COM48)
PAGE2 (COM16-COM23) PAGE2 (COM47-COM40)
PAGE3 (COM24-COM31) PAGE3 (COM39-COM32)
PAGE4 (COM32-COM39) PAGE4 (COM31-COM24)
PAGES (COM40-COM47) PAGES (COM23-COM16)
PAGEG6 (COM48—-COMSS5) PAGEG6 (COM15-COMS)

PAGE7 (COM56-COMS63) PAGE7 (COM 7-COMO)

@ MICROCHIP



SSD1306 GDDRAMEY T A E

H—{EPageF5 128{EBytesHy &t » 25128 * 8{E%RE
4Bt 8 | Pages = 128 * 64%L!

e = w O
(o I oL TR et Y st IO
Ofl— )l e =t e g gt g )
o] CRCRORG, OOV V
M MM E 000 eeesssssssssssssssss ] (1 M
DIN AN DN A N AN N AN D
| |LSBDO | COM16
| COM17
PAGE2 o
1 v .
" |MSB D7 | COM23
\

Each box represents one bit of image data
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SSD1306EI’§ILibrary OLED128x64.h & OLED128x64.c
OLED128x64.h (1)

B9 maine x ©]OLED128x64h x

39
40
41
42
43
44
45
46
47
48
49
50

#Include "confilg/APP _Nano C21 _D21/definltions.h"
#define OLED ADDRESS Dx3c

#define X_WIDTH 128

#define ¥V WIDTH 64

#define OLED Command Mode 0x20

#define OLED Data Mode 0x40

| €< x)

#define BLACK O
#define WHITE 1

#define s

yr‘:;(a’ b) { 1;1:‘.’3__* t = a; da = b; b = t; }

@ MICROCHIP
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SSD1306HYLibrary OLED128x64.h & OLED128x64.c

OLED128x64.h (2)

| maincx | EUSARTI x| Pin Module x| T Makefile-default.mk = | B OLED128x64.cx | ® OLED128x64.h x| MSSP2 x| [2CSIMPLEx

Source | History '.|IE E - |'ﬁ‘§55“:‘ ..... 5|q}>éb D|<::—l:>§|0 D|%EEE

53 uintd t TxBuffer[20];

54

55 /f OLED

56 void {)LEDWrCmd(uth _t command);
57 data);

58

59 void displayOn(void);
60 void displayOff(void);
61 1 ! i
62
63 void OLED Set Pos(uint® t x, uint8 t jl');l
64 void OLED Put6x8Str(uint8  x, uint8 t
65
66 B
67 void ()LED PutlﬁxlﬁCh(umtS t X, nint8 ty, uint® tindex);

68 vold Draw BMP(uint8 t x0, uint8 ¢ y0, uint® t x1, mint8 tyl, uint8 t BMP[]);
69
70| & /1 ELOAD

> () GLED_Zet_Pos »

@ MICROCHIP



73

HKE3: HKEE

 fEPeripheralsiZEH{SERCOM?2

 BE¥EEProject Grapht

=AY

TH\JSERCOM2 » B E

<Eﬂl.

JAPP-Nano-BASE-TW_F & & — OLED

YE B512C Master, 100 kHz

(7] Available Components

= B4 | (] PrwjectGraph

+ X Cmomm ¢

= Peripherals =
- AC
ADC
-CAN
CCL
DAC
-DIVAS
DSU
FREQM
PM
RSTC
RTC
SDADC
SERCOM
SERCOMO
SERCOM1
SERCOM3
SERCOM4
SERCOMS
SUPC v

+

f

) e G G e G e e G e D

®

Device Family Pack (DFP)

View: Root

(] Configuration Options
=] (]

=-SERCOM2

= Select SERCOM Operation Mode 12C Master
Transfer Speed Mode
Enable operation in Standby mode []
SDA Hold Time
12C Speed in KHz
12C Trise in hano seconds
Enable 10-bit Addressing O

STANDARD_AND_FASTJHO*

50-100ns hold time

v

100/2
100/

>
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HKE3: HKEE

17 src H

JAPP-Nano-BASE-TW_F & & — OLED

3 V' d
¥k

> eRTC > APP_C21_D21_TW_101 > firmware > src

(<

— . . [ e:
* FPin Setting® & PA12 & PA133; /5SERCOM2HYSDA & SDL
Safer /E' A hY
* FHELAFAFA i OLEDHY3EHH BRI ZE copy ERHYEE ZE
(] PinSettings = 2 X
Order: Pms v Table View Easy View
E‘:‘mber Pin ID Custom Name Function Mode 2

16 PA11 Available v| Digtal A config
17 VDDIO -
18 GNDIO packs
19 PB10 LED1_PB10 GPIO v €] main
20 PB11 | EIC_EXTINT11 Ej OLED128x64
21 PA12 SERCOM2_PADO
22 PA13 | SERCOM2_PAD1 v E OLED128x64
23 PA13 Available v c] OLED_FONTS
24 PA15 | Available v
25 PA16 Available v Digital
26 PA17 Available v Digital
27 PA18 Available v | Digitl v

< >

(] PmDiagram | (] PmTable (| PmSettngs

74
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M
,_ll

33: Z2EPLIBERBHEH2C callbackHYE

Peripheral Librar

Microchip 32-bit Chip Support Package
Using the Library

Contents | Index | Home

The example code demonstrates write operation using callback method.

##idefine APP_SLAVE ADDR 0x0057
#define NUM BYTES 10

uint8_t myWriteData [NUM_BYTES] = {'1', '0', ' *, °'B', 'Y', 'T', 'E', 'S', '!', '1',};

void SERCOMO_I2C_Callback(uintptr_t context)
{

Previous | Up | Nex

verview > Peripheral Libraries Help > Peripheral Libraries > SERCOM Peripheral Library Help > 12C > Master > Using the Library

t

if (SERCOMO_I2C ErrorGet() == SERCOM_I2C_ERROR_NONE)
{
//Transfer is completed successfully
} SERCOM_I2C_CALLBACK Type
else c
{ typedef void (* SERCOM I2C CALLBACK) (uintptr_t contextHandle);

int main(void)

/* Register Callback function */
SERCOMO_I2C_CallbackRegister (SERCOMO_I2C_Callback, (uintptr_t)NULL):;

/* Submit Wri

ubmi Vvrite Request */

SERCOMO_I2C_Write (APP_SLAVE_ADDR, &myWriteData([0O], NUM_BYTES):;

@ MICROCHIP



HKE3: HKEE

JAPP-Nano-BASE-TW_F & & — OLED

« ECEHOLED128x64.cliI A B2 » IiFOLED128x64.hjj[1 A main.c
* PCIHRERYSERR SRS E Ayblsl2C_DONE » f£OLED128x64.c - 7 & &% |- jiE5#

Projects x
--d ATSAMC21G17A_Nano_101
- [g) Header Files
+ h[] config
3 OLED128x64 h
+ ﬁtj packs
i (§ Important Files
4[5 Linker Files
: &E]Sommeﬁks
+ @E config
7 mamc
(39 OLED128x64 ¢
i} [ Libraries
#-[BF Loadables

76

& | 3 maine x

Souce | Hisory ([0 3-8 -[QATF B P B/ 0 0| o 62
1 S & —— : :

21

22

23

24

25 [ #include <stddef.h

26 #I1nclude <stdbool . h>

27 #include

28 #include “"definit]

29] - #include "OLED128x64.h

30 volatile bool bISI2C_DONE = true ; ;
31
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3. T (HHFAPP-Nano-BASE-TW_FHYEF — OLED
o g A SERCOM2callbackiZ=t, ~ - FfER, - S OLEDFES,

B

vold I2C_EventHandler{uintptsr ¢ context)
=] K
1f (SERCOMZ_I2C_ErrorGet{) == SERCOM_I2C_ERROR_NONE)
{
l bIsI2C_DONE = true;
}
11
int main { vold )
B {
SYS_Initialize { NULL );

EIC_CallbackRegister{(EIC_PIN_11, EIC11_Handler,0);

TCO_TimerCallbackRegister(TCO_EventHandler, (uintptr t) NULL) ;
I SERCOM2_12C_CallbackRegister(12C_EventHandler, 0 ) ; I
TCO_TimerStart();

OLED_Init{);

OLED_CLS( );

OLED_Put8x16Str(0, 0, (const unsigned char*) "APP-Nano-C21-D21%)

OLED_Put8x16Str(0, 2, (const unsigned char*) "I am ATSAC21G174") ;

vhile ( true )
{

7 %\ MICROCHIP
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SR 3 T4E S - OLED, LED1, LED2, SW1HE] I

» HERNESRIE R B IEE TE » (H2USBEIRIGETIRAIAE
* BJEE]HN: OLED moduleE’JResetE%Fa'ﬁjﬁ% ... fZBug ...

P

S
A
L
= <l
i AT
o/
= &Y

19p20N2

o A

‘L) .-';‘{!’ E ’]Eﬂ “[m'l
= ?ub_q& =0

1"‘!?::» % |rst4 L GND,
bpi DN

Bosch BME280
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%33, %6 (d FIAPP-Nano-BASE-TW_FHJ&JE — OLED
* FEFOLEDE{EHEMRHVIEIRE — 757ATR%% » £ T0tdelay 200 msa [ |

vold TCO_EventHandler( 7 TIMEE STATUS Status, uwintptir t context)

=
ED2 PAlD Toggle() ;
bIsTCO_DONE = true ;

}

int main { vold )

S

SYS_Initialize ( NULL );

EIC_CallbackRegister{EIC_PIN_11, EIC11 Handler,K0);
TCO_TimerCallbackRegister(TCO_EventHandler, (uintpts t) NULL)
SERCOM2 _I2C CallbackRegister(I2C EventHandler, 0 ) ;

TCO TimerStart();

bIsTCO_DONE = false ;
while(bIsTCO_DONE == false) {}
OLED_Init();
OLED CLS():
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#E4: I AMCPI800}E ESensor
OLEDZS =17
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MCP9800; 5 fE Ry FEICFE 11

* MCP98005—1

* http://ww1l.microchip.com/down

]

/E\‘{%IZC/\

\

/

- MCP9800 251|115

2 NEiX

MCP9800 MCP9801
MCP9802 MCP9803
SOT-23-5 SOIC, MSOP
Voo [1] SDA sbA[1] VY Vb
GND [2] SCLK [2] A0
ALERT[3] SCLK ALERTL3 [6] A1
GND[4] A2

MCP9802/03: Serial Bus time-out 35 ms (typ.)

MCP9800/01: No Serial Bus time-out

A)2E ~ Bus time-out ~

] EAF X ERHHY A FE Sensor

oads/en/DeviceDoc/21909d.pdf

L HEEETR

MCP9800/02

Vpp [1]
GND [2

ALERT H3 [4]
-
RPULL-UP‘:‘?

[5]

Vbp

Microcontroller

PIC®

SDA
SCLK

|

UOd 11Oyl

PIC16F737

/0 Port
A
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http://ww1.microchip.com/downloads/en/DeviceDoc/21909d.pdf

MCP9800 %[5 FE ICHY E ik

* 12C Bus]L7 or 10 bitsByfirHF 3R I&E S B —iERyEE B

» MCP9800 Z%]
- MCP9800/MCP9802{E FHEIEfirtl » B LA Y BEfir k- o s

* MCP9801 & MCP9803HI|[H &H %5l > IRALA0~A2H NIRRT » dd ]

N

DAR 32 SR IsR B e T stk

Device A6 | A5 | A4 | A3 | A2 | A1 | AD Address Byte
MCP9800/02A0| 1 | 0 | 0o | 2 | o | 0o | o —_——
MCP9800/02A1| 1 | o | o | 1 | 0o | 0 | 1 SCL W
MCP9800/02A2| 1 | 0 | 0o | 1 | 0o | 1 | O : A
MCP9800/02A3 | 1 0 0 1 0 1 1 _ C
MCP9800/02A4| 1 | 0 | 0 | 1 | 1| 0 | 0 ‘ SDA MJ 1;M
MCP9800/02A5| 1 [ o [ o | 1 | 1] o |1 Start rdress Shoe T_T
MCP9800/02A6| 1 | 0 | o | 1 | 1| 1] 0 Code Address R/W
MCP9800/02A7 | 1 0 0 1 1 1 1
MCP9801/03 | 1 | 0 | 0 | 1 | x | % | x PIC18FXXXX Response
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MCP9800HY A ER 7 B S BT - e TE 1
(PO + PIALTEARHS E EME SR 3 A HIMCPOSOOIS 7725

U-0 U-0 U-0 U-0 U-0 U-0 R/W-0 R/W-0 Resolution
0 0 0 0 0 0 P1 PO One-Shot ‘
blt 7 b't 0 Shutdown 0.5°C
Fault Queue (? 12255%
ngend; Alert Polarity 0.0625°C
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’ Alert Comp/int l
-n= ‘1" =Bit i ‘0'=Biti x = Bit is unknown ;
n = Value at POR 1" = Bit is set 0' = Bit is cleared l Cogggilgg:on e .
Temperature |** HAADC
bit 7-2 Unimplemented: Read as ‘0’ % Register - T
bit 1-0 Px<1:0>: Pointer bits | —_— g:g@é - |— Band-Gap
00 = Temperature register (T) Temperature
01 = Configuration register (CONFIG) L o] Tt |e—a Sensor
k ! Register
10 = Temperature Hysteresis register (Tiysr)
11 = Temperature Limit-set register (Tget) Reqister 2™
pe * SET P%sil:\ter . Interface

@ MICROCHIP



MCP980O{EE ¥ s HYNL T E 2=

F;:;gi:‘st:r MSB! Bit Assignment
p1po | LB 7 6 5 4 3 2 1 0
Ambient Temperature Register (T,)
D 0 MSB Sign 28 29°C 2% 29°C 2°°C 21°¢ 2U=C
LSB 27°C 2°C 29°C 2%°C 0 0 0 0
Sensor Configuration Register (CONFIG)
0 1 LSB One-Shot Resolution Fault Queue ALERT |COMP/INT | Shutdown
Polarity
Temperature Hysteresis Register (TyysTt)
1 0 MSB Sign 29°C 2% 2%C 2%°C 2°°C 2l°c 20
LSB 2-1°C 0 0 0 0 0 0 0
Temperature Limit-Set Register (Tggy)
1 1 MSB Sign 2%°C 2°°C 2%°C 29°C 2°°C 2'°C 20C
LSB 2'1°C 0 0 0 0 0 0 0

84
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T Fas R X HIEE ]

Note: It is not necessary to
select the Register
Pointer if it was set
from the previous read/
write.

- ) T\ ~ / I (see Section 4.1.1)

BN

MCP9800;

D S AN_ J A\ J
0 N Y
Address Byte I MSB Data T LSB Data T

PIC18FXXX Master Master
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ZEE4 : I AMCP9800; 5 £ Sensorty == B &8~
o PENIFTHVESRY ~ Buffer ~ .WEFRSEREKMCPIS00RYEEE M~

Soucs | Hisoy W@ B-H-QATFEHE|PL B T 0 B &
23 L

24

25 [ #include <std

26 #1nclude |

27 #include <stdlib .k

28 #include "def] ]

29 #include "OLED128;

30 #Include <string.l

3 ‘I #Include <stdlo.h>

32 volatile bool bISI2C_DONE = true ;
33

34 volatile bool bISTCO_DONE = 1e ;
35 #define MCP9800_SLAVE_ADDR 0x4d
36 | uintd_t i2cWrData[8] :

37 uintd_t 12cRdData[8] ;

38 uintd_t OLED_Buffer[20] ;

39 uintd t TCO_OverflowTime = 0 ;

@ MICROCHIP
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J

BT

Source  History ) ‘m@

83

84 .

85
86
87
88
89
90
a1
92
93
94
95
96
97
98
99
100

101 -

RRFBGPLR AU 0 B L
while ( true )
{

SYS Tasks ( ):
i1f (bIsTCO_DONE}
{
bIsTCO_DONE = 0 ;
1f (++TCO_OverflowTime == 2)
{
TCO_OverflowTime = 0 ;
bIsI2C_DONE = false ;
12cWrData[0] = 0x00 ;

JTCO_OverflowTime)

== 5

SERCOMZ_I2C_WriteRead(MCPU200_SLAVE ADDR,

12cWrData, 1, 12cRdData, 2):

vhile (bIsI2C_DONE == false) {};

sprintf ((char*)OLED Buffer, "MPOL00 = %d Deg.%c",

12cRdData[0], "W ) ;

OLED Put8x16ASCII(0, 4, strlen({char*)OLED Buffer), OLED Buffer) :

ZEE4 : I AMCP9800; 5 £ Sensorty == B &8~

RTRYZ =S ETTMCPIS0ORYEEAL ({3
{SERCOM2_12C_WriteRead() ~ sprintf() ~ OLED_Put8x16ASCII()

c\ MICROCHIP
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4. I AMCP9800’E FESensorHyEE B

« BT “‘D%MCPQSOOB&J;}%}E@%%%E??

am ATSAC21G17A

NP9800 = 30.Deg.

~,'5:-‘*\'\\; B int Lol LeQ-OuL N dc!V o
o\‘

£ t:tt-d W

i
o~
T
-
N
¥
o
| 8
ap
Q.
=

—t
il
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DEES: BURHJATSAMC21G17A
A CANHY{EZLTHEE
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5. AIRHYJATSAMC21G17A0 A CANBYE L TIHEE

o 22Kl CAN-202D-ATSAMC21 CAN BUS eRTC
* http://elearning.microchip.com.tw/modules/tad_link/index.php?link_sn=12

RUSINEI S| CAN-202D-ATSAMC21
AR CAN BUSE & 7
A Harmony[R:E&E IR

AILEL
http://www.microchip.com.tw/Data_CD/elLearning/

eRTC/eRTC_CAN_202D_ATSAMC21_20201124.mp4

eRTCE 12825 166

. http://www.microchip.com.tw/Data_CD/eLs

EED

90 ﬁ\ MICROCHIP
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RS - ATREYATSAMC21G17A00 A CANEY{HZETHE

* 7EAvailable ComponentH ~ EEH| Peripherals 1Y CANOFE4H

‘[] Available Components = Y ||[] ProjectGraph = Ff [ (] Configuration Options = 4 5]
4 x\ggggg*\‘@. View: Root v

“ Board Support Pa”

& Harmony Wil Wl o

k3 Libraries Peripheral Library Peripheral Library

| MEMORY [ system | CMSIS

= Peripherals '

“+ AC

} ADC [
Peripheral Library | Peripheral Library
- CAN TMR <
e

CAN1
# CCL
“+ DAC
+ DIVAS

#- MCl I X
£ >

(] Available Components V’l < > | | (] Configuration Options (7] Help
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RS - ATREYATSAMC21G17A00 A CANEY{HZETHE

(] Available Components o, v | |(] ProjectGraph = 0 lg Configuration Options - 5O
e x]_BﬁQ@B % = View: Root ol = #
“ Board Support Pa” Interrupt Mode d A
£ Harmony EVSYS Device Family Pack (DFP) = Bit Timing Calculation
“ Libraries Peripheral Library Clock Frequency 48,000,000 *
Periph | @ = Nominal Bit Timing
=
eripherals Automatic Nominal Bit Timing Calculation []
i EIC TCO Bit Rate (Kbps) 125(=
5 CAN Peripheral Library Peripheral Library Peripheral Library S.ample Point % :
I12C TMR Bit Rate Prescaler [2 2
CAN1 SPI - Total Time Quanta (TQ) 12812
8 CCL SR CANO | Synchronization Jump Width (TQ) 3212
+ DAC " Peripheral Library Time Quanta (ns) 62.500
+ DIVAS CAN Calculated Bit Rate (Kbps) I
2 DSU Error % 0.000
. EDEMNM N [+ Use RX FIFO O v
< > . .
Available Components  » Configuration Options Help
L

92 ﬁ\ MICROCHIP



RS - ATREYATSAMC21G17A00 A CANEY{HZETHE

("] Available Components R

“ Board Support Pa”
- Harmony
“ Libraries
- Peripherals
+ AC
+ ADC
- CAN
CAN1
8- CCL
+ DAC
+ DIVAS
+ DSU

7 EDEMNM &
< >

(] Available Components *

("] Project Graph

4=1 Yol T K

EVSYS Device Family Pack (DFP)
Peripheral Library

| QUSIS

‘ EIC TCO
Peripheral Library Peripheral Library
TMR -
CANO '"

SERCOM2
Peripheral Library
I2C <
SPI
UART ~
Peripheral Library
CAN

= &9 [/ |(] Configuration Options
= Yiew: Root v

(=] [#]

=&

= Use RX FIFO O
=-RX FIFO 0 Settings
Number of Elements
Watermark %
Watermark at element
Use Overwrite Mode [V
Use RX FIFO 1
~Use Dedicated Rx Buffer
= Use TX FIFO
=-TX FIFO Settings
Number of Elements
Watermark %
Watermark at element

Enable TX Pause
<

“r 4 O

“r 4 O

00

(] Configuration Options (7] Help

93
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RS - ATREYATSAMC21G17A00 A CANEY{HZETHE

* PA24 & PA25 BEZD/E4H S B CANTX & CANRX

(] Pin Settings =0 x|
Order: Pins v Table View Easy View
Pin : .
Ntibar Pm ID Custom Name Function Mode
25 PA16 Available v | Digital A
% | PA7 | | Available ~| Digitl
27 | PA18 | | Available v - Digital
28 » PA19 . A Available v Digital
2 | pA2 | | Available ~| Digital
| PAa21 | Available ~ | Digital
31 | Pa22 | | Available «| Digtal
32 | a3 | | Available v | Digital
33 | pa2a | | CANO_TX v]
34 | pazs | | CANO_RX >
35 | ewio | ’ .
36 | vooio | | Digital | v
< >

" (] PinDiagram | (] PinTable (] PinSettings
' @Mlcnocmp



95

L5 . BIREJATSAMC21G17AH A CANHI{2

AT B B T 3APP-Nano-C21-D21-TWEESH B R T /E

ATIRE

o CANHYEFAHER/EAEH 22 PLIBEREH DL K, Microchip CAN-202D eRTC

Microchip 32-bit Chip Support
Package
Using the Library

The CAN library supports the Normal and CAN-FD modes. The CAN Normal or CAN-FD mode can transfer message in a polling or an interrupt mode.

Contents | Index | Home Previous | Up | Next

CAN Message RAM Configuration

Documentation Feedback

Microchip Su

Allocate CAN Message RAM Configuration in contiguous non-cacheable buffef as uint8_t McanOMessageRAM[CANO_MESSAGE_RAM_CONFIG_SIZE] __ attribute__((aligned (32))),

here additional attribute such as __ attribute_ ((__section__ (".region_nocac
and non-cacheable section should be created in linker script.

CAN normal operation with polling
The following example shows the CAN normal mode operation with polling implementation.

int main(void)

{

* Set Message RAM Configuration */
CANO_MessageRAMConfigSet(McanOMessageRAM); |
while (1)

{
/* Check if there is a receive FIFO 0 New Message */

if (CANO_InterruptGet(CAN_INTERRUPT_RFON_MASK))

{
CANO_InterruptClear(CAN_INTERRUPT_RFON_MASK);

/* Receive FIFO 0 New Message */
CANO_MessageReceive(&messagelD, &messagelength, message, 0, CAN_MSG_ATTR_RX_FIFOO0, &msgFrameAttr);

/* Transmit back received Message */
CANO_MessageTransmit(messagelD, messagelLength, message, CAN_MODE_NORMAL, CAN_MSG_ATTR_TX_ FIFO_DATA_FRAME);

Eadel
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Zﬁ—nS 7%1’3" EI’JATSANI C21G 17A7J|] ACAN EI’]{E
o & B CANOHMessage RAMAXHEPLIBES BH ZZHE DAY/

ARG
A

Souve Hiory ffl |[[@ B-H - AT HFEBL P LR |(Eu| 0 B | & 2 62
28 #1nclude "definitions.h ‘
29 #include "OLED128x64.h'
30 #include <string . h>
31 #include <stdlo.h>
32 volatile bool bISI2ZC_DONE = true ;
33
34 volatile bool bISTCO_DONE = true
35 #define MCPO800 SLAVE ADDR Oxdd
36 ulntd_t 12cWrData[8] ;
37 ulntd_t 12cRdData[8] ;
38 ulntd_t OLED_Buffer[20] ;
39 uintd_t TCO_OverflowTime = 0 ;
40
41 uintd_t CanOMessageRAM[CANO_MESSAGE_RAM_CONFIG_SIZE] _ attribute_ ((aligned (32))) ;
42 unsigned char CAN TxBuffer[64];
43 uns igned char CAN Counter = 0 ;
44
%6 A8\ MicrocHIP
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RS - ATREYATSAMC21G17A00 A CANEY{HZETHE

« 2232PLIB £fHH » DACANO_MessageRAMConfigSet()3 E-CANOHYMessage
RAM?“’;@U%]‘E’]?“?[@ (CanOMessageRAM)

Source waryﬁ]\l - @%Eﬂéiii\u@{z%gg o U

g 3 60
67 L bISTCO_DONE = true ;
68 )
69
70 int main { void )
71 [ ¢
72
73 SYS_Initialize ( NULL );
74 EIC_CallbackRegister(EIC_PIN_11, EIC11 Handler,0);
75 TCO_TimerCallbackRegister(TCO_EventHandler, {(uintptr_t) NULL) ;
76 SERCOMZ_I2C_CallbackRegister(12C_EventHandler, 0 ) ;
77 10 2 .
v
79
80 bIsTCO_DONE = false ;
81 while(bIsTCO_DONE == false) {}
82
83 OLED_Init();
84 OLED_CLS( );
85 OLED_Put8x168tr(0, 0, (const unsigned char*) "APP-Nano-C21-D217) ;
A8\ MicrocHIP



RS - ATREYATSAMC21G17A00 A CANEY{HZETHE

- SPLIBERFH - {EFICANHYAHREFunctionsRSEHESE « SEIESED KL
1k — CANO_MessageTransmit()

Sowoe | Hisory (@ B -8 QB HFEL (PR |0 0| % 452
92 if (bIsTC[}_DDNE)
93 {
94 bIsSTCO_DONE =0 ;
95 if (++TC0_OverflowTime = 2)
96 {
97 TCO_OverflowTime =0 ;
0¥ bIsI2C_DONE = false ;
99 12cWrData[0] = 0x00 :
100 SERCOM2_I12C_WriteRead(MCP9800 SLAVE ADDR, i2¢WrData, 1, i2cRdData, 2);
101 while (bIsI2C_DONE == fals c) {}
102 sprintf ((char*)OLED _ Buffer," 800 = %d Deg . 12cRdData[0],"0" ) ;
103 OLED Put8x16ASCII(0. 4. strlcn{(char*)OLED Buffer) OLED_Buffer) ;
104
105 I if (CANO_TxFIFOIsFull() = fzlze) I
106 T
107 CAN_TxBuffer[0] =i2cRdData[0] :
108 CAN TxBuffer[1] =88 ;
109 CAN_TxBuffer[2] =99 ;
110 Buffer[il=CAN Counter ==
111 IC.—'&N 0_MessageTransmit(0x100, 4, CAN_TxBuffer CAN_MODE_NORMAL. CAN_MSG_ATTR_TX FIFO_DATA FRAME): I
112 H

0% ﬁ\ MICROCHIP
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 RIRAYATSAMC21G17AJ1 A CANRY{EHZLTEE

i2 (1) : {EHCAN Bus Analyzer

o .&;. R

3 “ /' Ve
%
’

5 ! “z . 4300141 o l 1VaA-9)-ano &
o By ;| s0zAjeuY SNG NVO  wanod ‘
% \ dIHOOHIIW | - o
@ suvisasn @ -
1 = . J
- i ¢ .

NPP-Neno-C21-D21
1t ATSAZIGLTA

XP9800 =30  Des.
¥, ) -

,—;aaagssaaggxlliii!ij§§§§3‘ 513 Ui 3

NN

&
~ - o Sl !
7 - ‘ .
B |
-:} &4
« i d-
k 4
’ .

il g S
i
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L5 BIREJATSAMC21G17AM A CANF{E

» {88 FCAN Bus AnalyzergyJ%

A3\ CAN BUS Analyzer
Fle View Tools Setup Help
Rolling Trace x|
TRACE ID DLC DATAO DATA1 DATAZ DATA3 DATA4 DATAS5 DATA6 DATA7 TIMESTAMP (sc) TIME DELTA (sec) A
RX 0x100 4 Ox1F 0x58 Dx63 OxAS 157.4732 1.000
RX 0x100 4 Ox1E 058 063 OxAd 156.4732 1.000
RX 0x100 4 O0x1E 0x58 0x63 OxA3 1554732 1.000
RX 0x100 4 O0x1E 058 0x63 OxA2 154 4732 1.000
RX 0x100 4 O0x1F 0x58 0x63 Ox4l 1534732 1.000
RX 0x100 4  OxIE 0x58 0x63 0xA0 1524732 1.000
RX 0x100 4 0xIF 0x58 0x63 0:9F 1514732 1.000
RX 0x100 4  DxIE 0x58 0x63 0x9E 150 4733 1.000
RX 0x100 4 Ox1E 0x58 0x63 0x8D 1494733 1.000
RX 0x100 4 OxIF 0x58 0x63 0x9C 1484733 1.000
RX 0x100 4  OxIE 0x58 0x63 0x9B 1474733 1.000
RX 0x100 4  OxIE 0x58 0x63 0x94 146 4733 1.000 y
Tool Connected 125 Kbps ‘_‘ -‘ TXERR:0 | RXERR: 0 | Termination: ON | Trace Active | Logging Inactive | ID in HEX | DATA in HEX
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o SR ESHVEREERE (2) : fEFAPP-BT-CAN-2021-TW + DB9
* APP-BT-CAN-2021-TWHBus Monitor F/W (.Hex) & —iE 2 leRTCAV &R FIFE /AL o

> R ".. 7. .. i
- ERTERIAL APP-Nono-C21-D21 | (I ey SN i
NEL B2 1 an Atsac21617A | IR TR o
g Ic SRSy »

lll“l” :
|1||I

101
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éﬁ?g's X Rs,ﬁKEQATSAMCZlGHAle] /\CANH’\J{E?%]?JQE
o GRESHUMEREERE (3) : {HFJAPP-BT-CAN-2021-TW + FH-FE P45

G17A

] 1 am ATSAC21
B NP9800 = 32 Des.

3
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JAPP-BT-CAN-2021-TW%E

COM5:9600baud - Tera Term VT

File Edit Setup Control Window Help

Message
Message
Message
Message
Message
Message
Message
Message
Message
Message
Message
Message
Message
Message
Message
Message

LI O 1
WWWWWWWWWWWWWWW
HFOQORFAQOFR O

a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
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APP-Nano-BASE-TW
SRR [E]
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APP-Nano-C21-D21-TW45E&

3V3
RS o} ICE1 R1
;] S I N SWDIO e P3
ok 2 TR 2 ;
e 5 4 SWCLK RESET i
5 6 3V3C 2
PBI1 RS r— * ; lg > /RESET j
100 SW1 3V3 sweLg p
IDC 127mm HDR2X5 2
fol} c2 -
LED0805 YELLOW W T
Il 1 SWDIO
& GND | 11 I 8
G L PB10 Cap 0603 Cap 0603 Header 8
NBE o 0.1uF 0.1uF
LED1 R8
100
c3 v 2 —
11 (=] i GND
l 2lofEfe B g sl =
Cap 0603 I35 HH <|=|=|4 sw2
12pF X1
ca T(‘rysml 32K TXCOH03200031 ATSAMC21G_48TQFP
I} g5 [<f=5{+|= =2 == o
Cap 0603 =0 Qoo == ¢el
Pl 12pF ng(\qzﬁzmgggm P2
7 ERZZE06FgsER 5
0 3v3 23S g VUSEC VBUS [
! —= © - & PPV NVOFF__ (VOFF) 5
Py AR ) = 2
3 E.gg. g | 1 Paco = VDDIO H%; 3
P T m— s N — Ty —r ro—
i (DBG2) Cap 0603 PAO3 4 - p e (VIG) :
6 =L AR N — PAO3 PA24 3V3C 0T (RST1) 6
g RX1) __PA 5 ' | SRR 108 206 (NTL y
8 (SDa) FAD | 3V3C =08 = VDDANA PA22 = G 8
9 (5CD) E = 0 <1 PBOS PA2L _ OAR(EWIE) 9
ll? (MOST) _PAIG GND AOL [ gigi ;:-ig Cap 0805 PBOO____(PWMI) 1(1)
L T ——E L com—
13 — - — PA0G PALT - (AN2) 13
(CsD ATS AQT 12 AO2 (ANT)
14 ] PAO7 PAL6 (oD 14
}; (IX2) _ PA20 o Cs3 };
17 e RXQ)__PAZL gge=80Sc-ooxn CS2 17
! \T2) __PBO2 ZZx= DM < PB23___ (RSI3) !
18 A O —_— 18
ST2) _PBO3 PA23 INT3
o | (RST2) PBOS ) PA23 (NT3) |
L C PAL0 = E PAIS NC Lo
20 GND ac pu Baj b ] ] 1] b ot 20
Header 20x1_DOWN X2 Header 20x1_DOWN
P4 2|22 2= XOUT . 2
(CANTX) PA24 b 1 ) ] o X X G jpen LED3 LEDOS0S GREEN
. (CANRX) PAJS S T
2 2 —= R2
STBY) PAIO
3 [ (STBY) PAIO Test PIN 3V3C
L e TXC 7M 12Mhz V3 i ’l
Header 3 - C8 ==C12 =—C13
GND o '|| Cap 0603 | Cap0603 LED2 LEDO0SO05 BLUE
" 10pF 10pF v
2! Cap 0603 palg B3
5 0.1uF
VUSBC L viv  vomr 7 03V3 F1 680
R4 =— GND VUSBC i }
3 ]
EN BYP — FUSE 1210 L1 vuse
22K =— D-
MIC5319-3.3YD5 RO | = Title
VOFF C9 C10 PA24 iy
Cap 0603 Cap 0805 OR 5 GND
=C11 0.1uF 4.7uF G 'Sl- 1d Size Number Revision
Cap 0805 PA2S R10 Shield s
4.7uF — = = OR USB1 ;
GND GND GND Date: 11/05/2020 [ Sheet of
File: C:\Dropbox\.\ATSAMC21 Nano_TW.SdhDeawn By:
T
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1 2 3 4 5 6 | 7 ‘ 8
U6
. R . .
VTG 5V N vour Curiosity Nano Base for Click boards™
R23 o
GND
n4 [ s
(REs0R03 Bt 1125-1102S0S113R1 =D \TG{EV} 1125-1102S0S113R1
) 1 : MCP18255-3302E/DB 3 3
Tnductor 4.7uH SMD VTG_P5V0 Output & VTG_P3V3Output
s 4k fen)
2 w| MCP1647B w3 "
J v g voor |4 | MC33050 SYRL \ REG PV oo
& VIN Voo VIG PSV0
s o =
1 [ [ o BN §% L He LB 8 R . vour| T Res0603 OR. g EMC ALERT R#
VREG P3V3 16 3 10u i * 57 100K = 2d ) == g Resl0603 OR
g 2 3 S60p | Capl206 106F 2
1125.110280S113R1 | & = lofor = o 3 {sw 2 RI6
1 ol MCP1642 NL 5D sw SIK1 Res0603 0R
7 °) IS s gsw FB/CFF| L “ GND
G @D
@D sW B 7 |
GND PGRD EF AGND ANL PWMI1
o @b Pt ®| AN FWM |® e
VBUS Voltage +4.4V to +5.26V aldl @ csl ®| RST INT |® Rl
o
- < R20 ~ " Micss0s0ML SCK @ cs RX 8 I L
L’ SCK  Mikro X
b sl MSO  BUS  SCL Lot
é Ul MOST @ MoST =Sl SDA
D1 |, Momentacant 1 @b Hiees ol
B 1w e = r— R ®| GND GID |@
g N ouT ——— l — 7 L
2
= vPCC 2 | ypce vea| 18 .t [e) \ : ) [E)
S PG 6 5 b BTy BAT SW. s Click 1 VTG P5VO
STATZ
é STATI 8 i:ﬁ:i =5 5 THERM 3PSTSWNL D5 R PWML
/LBO THERM
T5202011SCQN T
3 SEL PROG1 o "&’0 R17
B |["VBUS INPUT CURRENT LivIT 4| oercs ey g 505 YELLOW S Res0603 0R B
19 OPEN 110 CLOSED=0.1A TE B g = 0o
19 CLOSED J10 OPEN=0.5A 17 cp "28 = R21 | 47oF z Battery lps PUM2 16 |
WS> Z->1 10K = Li-lon or LiPo 2 Res0603 630R. ﬁ% ; o AN P |@ ; PUM2
= FET = = oo = ®| RST INT (@ INL2
e RIS g E 1 205 BLUE o 2 le|cs R | o
3 a : 5
'VBUS INPUT CURRENT LIMIT 3 R30 MISO 5 ®| SCK Mikro TX | @ 5 SCL
112 OPEN J13 CLOSED=05A H o7 PG MOST ¢ ®|MSO B SCL e ok
112 CLOSED 113 OPEN-1 6A g an T P A £ e| MosT SDA | @1
z 5 7 e 33V SV |05
oo Battery Charger LED0S0S GRN J_ GND D J_
/]
ab \ ) [e)
| I |
2 -
2 Click 2 VIG PSVO
k-] w
2 R3S
4 g 8 fvee  me [ Evcaerr %5 . 000000000
STHY) £ IS o e - 2 o RIS
s S X "D D XPRO 1 2 Res0603 0R
s z 9 eap WO [2 [ AN2 3] A
= E I ) 7 RST2 5 [
z GED  mC | D 5 ] AN3 1 1 PWM3
jityed 5 10 e — o o2 NG
SDA T 2 5 3 NI @ o
VIG F3V3 VBUS 553 13 i1 5K 1 Mie o |el 2 X1
u cs2 15 16 MISO 5 g s 5 CL
c VIG P3V3 M0 719918 Mo 6 oo ol ® DA c
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