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LabO First Project

® Try to create your first project to use MPLAB X IDE.

® Learn how to use edit, build, project manager, debug and
programming functions.

?

® How to Start o
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LabO Create Project

Step 1

® Open MPLAB X IDE v5.20, firstly.

3 MPLAB X IDE v5.20

L

| Projects *| Files | Services |

X IDE
&

MPLAB X IDE
v5.20

| Double Click! |

<No Project Open>

= B o

| Kit Window *| Start Page "‘

PROJECTS

# Open Sample
# Create New

® Import Legacy
# Import Prebuilt

PROGRAMMING
CENTER

Qutput - Kits >

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

- —

Recent Pro;j...

i APP045-2
@ APP045-2
% APP2025_MEGA4809
SAMD21G18A

# aria_weather_forec..

Kit Board: Atmel Embedded Debugger [SN: ATMLO000001478080275]

. LOGIN Forgot Password?

= a X

|Q~ Search (Ctrl+])

> 2 j>c:0x0 & (® Howdol?

B
o a— -7

| ClE)]

ﬁ\ MICROCHIP

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

MY MPLAB® X IDE

Microchip Login

Already Registered?

E-mail Address:

New to Microchip?

REGISTER NOW

References & Featured Links

» Errata » Technical Articles and White Pa..

>0 <
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LabO Create Project

Step 2

¢ Select File » New > Project or Click icon

B4 MPLAB X IDEv5.20 - O e
File Edit MHC View Navigate Source Refactor Production Debug Team Tools Window Help Q- Search (Crl+D)

P . . R T T OPCi0x0 = 0 HowdoI?

Projd ==

ﬁ MPLAB X IDE v5.20 .
@MICFIDCHIP

Y MPLAB® X IDE | WHAT'S NEW

File Edit MHC View MNavigate Source Refactor Pr

PSS D¢

Files Services [=]

MY MPLAB® X IDE

Frojects

- Import Prebuilt i APP045-2 Already Registered 7
i APP045-2 E-mail Address:

B APP2025 MEGA4809 y

Qutput - Kits >
Kit Board: Atmel Embedded Debugger [SN: ATMLO000001478080273] ~
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LabO Create Project

Step 3

® Categories :Microchip Embedded
® Projects: 32-bit MPLAB Harmony 3 Project

Ed New Project X
Steps Choose Project
1. Choose Project Q. Filter:
& Catog O[Mlcrochlp EmbeddedI I 32-bit MPLAB Harmony 3 Project ]
~2 Microchip Embedded @ t' WMFLAE Ha aject > .
. B Other Embeddad Standalone Proiect AN

) Existing MPLAE IDE v Project

(& Prebuilt (Hex, Loadable Image) Project

(& User Makefile Project

(& Library Project

G4 Import START MPLAB Profect
Import Atmel Stndio Froect

28 Samples

Description:

MFLAB® Harmony Froject Wizard

< Back Finish Cancel Help
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LabO Create Project

Step 4

Assign Harmony 3 framework directory
® Framework Path : D:\HarmonyFramework_3.3.0

B4 New Project x
Steps Manage Framework

1. Choose Froject .

9 Framework Selection Use the Framework Downloader tool to download or configure a local framework.

3. Project Settings

4. Confignration Settings Lannch Framework Downloader

{ D:\HarmonyFramework_3.3.0 ]'
Framework Fath: DHarmonvFramework 3.3.0

Q:Convert to Relative Fath for Configuration

—
| Next |

< Back Iext = 5 Finish Cancel Help
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LabO Create Project

Step 5

Tips :
. . [ You could create project at]

® Location: C:\Exercises \LABs\Exercises
® Folder: LabO_First_Project
® Name: LabO0_First_Project
® Path: C:\Exercises\Firmware\Lab0_First_Project.X

B4 New Project X

Steps Name and Location

. Choose Project

1 . . .

5 Framework Selection Location: CMExercizes J [ C:\EXEI‘CISES ]
3. Project Settings :
4

Folder: i i . .
. Configuration =ettings et Lab0_Furst_Project [ LabO_Flrst_PrOJect ]
Iame: Lab0_First_Froject [ Auto generated ]
Fath: CriExercises'firmware’Lab0_First_Project X [ Auto generated ]
Showr Wisual Help

[ Wait a while after click Next }

< Back | Mext = ;l Finish Cancel Help
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LabO Create Project

Step 6
® Name: default
® Device Family : ATSAM Target Device : ATSAMD21G18A
® Device Filter: ATSAMD21G18A I ga o N A CIEla ]
B4 New Project X
Steps Configuration Settings
1. Choose Fropect
2 Framework Zelection Wame: defanlt CENEERENES
3. Froject Settings
4, Configuration
Settings Device Family:  ATSAM v Target Device: ATSAMD2IGI8A ~
Device Filter:  ATSAMDZ1GI8A [ Auto selected |
[ Input: ATSAMD21G18A }%
show Wisual Help
|' Finish |'
= Back Mext = Finish ﬁ! Cancel Help
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LabO Create Project

Step 7

Select Harmony Configurator window type if first time to execute
MHC after install. Please select to Standalone mode

2 Window Manager Selection Dialog X

Select from one of two MPLAB Harmony Configurator window management modes:

T e = T

{
e i e B o T o . 204 N e ¥ |
- r |

y Pt oy

o - o I can
- %

W A e |

@ MHC Content 15 contained 1n its own window, @ MHC Content 1s embedded into existing MPLABX tabs,
® Robust docking system. ® Uses MPLABX docking system.

@ Full menn bar and toolbars. ® Single MHC-specific menu bar item and toolbar.

@ Con

e :
T Select Standalone ]

f  Select Standalone [:i Select Native

Note: This selection can be adjusted 1n the MPLABX Tools->Options->Harmony menu.
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LabO Create Project
Step 8

Wait a while to launch Harmony Configurator.

| B3 MPLAB XIC 20 - LabO_First_

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

default

TS D@

Projects * | Files Services

=3 LabO_First_Project_
Header Files

=] Important Files
Linker Files

Zource Files

& Libraries

H-EF Loadables

- O X

[Q~ Search (Cirl+D |

iy (B 51 [7

VVE BB R )RR -R-UE BEircoo E C® Hwd 17

Kit Window  *| Start Page "| LEO

@ MICROCHIP

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

=l

Lab0_First_Project--- = Nawvigator
2z '“3 Lab0_First Project_ ~
) ----- '8 Froject Tvpe: Application - Confi
E}@ Dievice

i ATSAMD21G18A

# Checksum: Blank, no code lo:
@ =+ Packs

@ SAMDZ1_DFP (3.0.23)

g CMSIS (5.0.1)

E—Jn{f Compiler Toolchain

T HCI (v2.10)

T Production Image: Optimizatis
=G Memeory

© Usage Symbols disabled. Click
(2 Data 204,912 (0420003 bytes

E—Jﬁ Diebug Tool W
< >

'3 Launching MPLAB® Harmony Configurator
[ Wait a while ! ]

MY MPLAB® X IDE

Path: D:\HarmonyFramework_3.3.0Y

Generating Configuration Database
® ImMpor Legacy
# Import Prebuilt

New to Microchip?

Already Registered?

the
'_"_| I APP2025_MEGA4809
Ouiput * =}
Kits *  Configuration Loading Error =
Kit Board: Atmel Embedded Debugger [SN: ATML0O000001478080275] ~
v
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LabO Create Project

Step 9

Select Harmony 3 framework modules. (Reduce package for class)

‘2 Configuration Database Setup

X
Select and configure the packages that will be included 1n the current project:
i )
Load Mame Version Dependencies
|esp [%3.3.0 |
é N
For class,

we only need CSP (Chip Support Package) module.

’ L3 L L3
TIt s PLIB (peripheral Library) main package. p.
Configure Device Family and CMSIS Pack Paths:
DFF: Mev_packs'WMicrochip'SAMDZ21 DFF\3.0 24%amd2 1abatd P\ A TSAMDZ21G 184 atdf &5
CMSIS: Mdev_packslarmVCMBSISS. 4.0 5

l Click launch and wait a while l

Launtl: Cancel
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T ———
Full Harmony 3 framework modules

(11 GBytes)

2 Configuration Database Setup X
Select and configure the packages that will be tncluded in the current project:
el )
Select only necessary modules
Load for your project n Dependencies
| EUdio CENA corer 3.
| [bootloader v3.0.0 csp(3.0)
| |bep v3.3.0 cep(d.2 1)
| bt v3.2.0 core(3.00
| |core v3.3.0 cep(3.2 1)
V| lervpto viz2.l core(»3.2.10
cEp v3.3.0
| |efx v3.2.0 core(3.00
| [micrinm neos3 v3.0.0 corel 3.0
| [metor_control v3.2.0 cspiv3. 20
| net v3.30 core(3.2. 1), csp3.2.10, dev_packs(...
| Jtouch w3 1.1 cspiv3, 2.0
v e A el o
H3 alpha
v3.1.0
Configure Device Family and CMELS Pack Paths: v3.1.3
v3.2.0
DFP: ‘ev_packsMicrochip\SAMDZ1_Dhv3.2.1 [ select module version 1 G
w322 _
CMSEIS: Mev_packstarmiCMEIES. 4.0 3 | |S
Lannch Cancel
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LabO Create Project

Step 10

2 MPLAB Harmony Configurator - default

File Generate Tools

Utilities Window

|

X

Framework: C:\microchip\HarmonyFramework_3.3.0.1_20190]

+

(1 Available Components = ~ ||(] Project Graph
X CmERE 4t T |

[+ Peripherals
- Tools

(1 Available Components ™.

»

NVMCTRL
Peripheral Library
MEMORY

View: |Root

Device Family Pack (DFP)

=0

W

(1 Configuration Options

(1 Configuration Options | (1 Help |

ronfiouratinn

Natabhaca~lTnfnl-:

(1 Console

TTET T Y FAaLUuwua T L&=TTT V] LUVUUWITITY JYyJ LSl JS1 Visd T MlIJMrhiY e LD o™
<Init>[Info]: Startup tasks complete.
<Configuration Database>[Info]: Loading Pin Manager for ATSAMD21G18A
<Configuration Database>[Info]: Loading osctr1 Manager for ATSAMD21G18A
<Configuration Database>[Info]: Loading Interrupt Manager for ATSAMD21G18A
<Configuration Database>[Info]: Loading SYSTICK for ATSAMD21G18A
<Configuration Database>[Info]: Loading DMA Manager for ATSAMD21G18A
<Configuration Database>[Info]: Running EVSYS

Punnina KVMOTEL

Welcome to the MPLAB Harmony Configurator!

® Harmony Configurator interface show up, let’s come back later.
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e —
Full Harmony 3 framework modules
(11 GBytes)

2 MPLAB Harmony Configurator - default — O X
File Generate Tools Utilities Window

) P P | b Framework: C:\microchip\HarmonyFramework_3.3.1.0_20190]
(1 Available Components = ~ [|(] Project Graph = B 8| (0 Configuration Options -
+ X CRERE4| & 5| View: |Root v

- Audio

# Bluetooth NVMCTRL
& Board Support Package peniphara) Lbrary

i Bootloader

i Graphics

-- Harmony

-- Input

" Libraries

i Peripherals

- Third Party Libraries
& Tools

#- Touch

MEMORY

< >

(0 Available Components *. (1 Configuration Options | (1 Help |

(1 Console =

Cr\microchip\HarmonyFramework_3.3.1.0_2Z0I90/04\Csp\arch\..\peripheral\dmac_uZZZ3\plugin\dmamanager.jar
<PTugin>[Info]: Loading plugin:
C:\microchip\HarmonyFramework_3.3.1.0_20190704\csp\arch\..\peripheral\port_u2210\pTlugin\port_u2210.jar
<Plugin>[Info]: Loading plugin:
c:\microchip\HarmonyFramework_3.3.1.0_20190704\csp\arch\..\peripheral\nvic\plugin\nvic.jar

<Harmony Database>[Info]: Loading System Services for ATSAMD21G18A

<Harmony Database>[Info]: Loading System Services for ATSAMD21G18A

Welcome to the MPLAB Harmony Configurator!
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Lab0 Generate Code

Step 11

® Click & Cod: \to Generate Code.

2 Generate Project e

----- 2 MPLAB Harmony Configurator - default
1. Configure Generation Settings

File Generate Tools lJ‘-'-'-"‘-T‘-‘-'-'—-'jnw I Genersts Seungs
Click J Merge Stralegy USER ALL i;

=G

(] Active Components [] Project

X CmER4e X omi

1 (MWlonse over a property for detailed help)

2. View Warnings

Source Paths

Twvpe Description

2 Generating Project.. X

Task Tspe Remaining Total

File Markup 0 i}

File Cop; 3 36

Libraries 1]

Settings 4 /

i <

[ Generate |

Generating file: D:\HarmenvFramework_3.3.0%ev_packs'arm\CMSIS\S, 4, MCMSIS'DSPiIncludelarm_commen_tables.h Generate Cancel
Q4% Pleage Wait..,
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MPLAB X IDE Interface

Return to MPLAB X IDE, let’s go through its interface.

B3 MPLAB X IDE v5.20 - LabO_First_Project : default — X
File Edit MHC View Navigate Source Refactor Production Debug Team Tools Window Help ‘Q‘ Search (Ctrl+I) ‘
PEES DO | YE-EEL PR E-H-Qe O pon W 08 Hwbn
| Projects 'T Files [Services 1 = | Kit Window *| Start Page * & main.c ‘1 an (=)=
= g_a"g—?“;"lfwea Souce | Hitory | B~ QT FR|F &% ®
D Header iles 1 [ R ok KRR R R KRR kR R KRR Rk Rk AR R K o
# Impertant Files 2
[+ Linker Files 17 // S sk sk sk ok sk s sk ok ok sk sk sk sk sk sk sk sk sk sk ke sk sk ok sk sk sk ok ok sk sk sk sk sk sk sk sk sk sk ke sk sk ok sk sk sk ok sk s sk sk sk sk sk sk sk sk sk sk sk sk sk e sk sk ok ok sk sk sk ok sk ok sk sk skok
G Zource Fil . . . .
@ °“cr§§h;es 33 // Section: Main Entry Point
ain e 34 ] HEEEE A R A SRR R R o o R KRR RRK R R o o R K R R KoK K R o KK K
-8 Libraries 15 // e 3 3k ok sk 3k e ke e ok e ke e ke e sk ok Sk ok ke ke sk 3k sk ok Sk ok sk sk sk ok e sk e ok sk 3k ke ke e sk ke ok Sk ke e sk ok Sk ok Sk ke sk 3k sk ok Sk ok sk sk sk ok e ok sk ok sk ok gk ok e ok sk ok ok ke k)
B2 Loadables
360
37 int main ( void )
Lab0_First,_Project - Dashboard *| Navigator | s 38| & {
&7 | "3 Lab0_First Project 39 /* Initialize all modules */
@ 98 Project Type: Application - Configuration: default p A . .
& |- Devics 40 SYS_Initialize ( NULL );
= g ATSAMD2IGI8A 4]
= o4 Checksum: Blank, no code loaded y -
@ |5 g Packe 42 while ( true ) 4
@ SAMDZ1_DFP (3.0.3) 43 {
SIS 00D 44 /* Maintain state machines of all polled MPLAB Harmony modules. */
—]Bﬁ' (10]11[)1121 Toolchain N
- AC32 (215 [CoProgram Files (x86)icrochiplee 322, 15tbin] 435 SYS_Tasks ( );
':q' Prodnction Image: Gptimization: goo 1 g++ Ol 46 }
U License: Workstation - cpp - HPA:5994 day(s) - Press for Statns _
=+ Memory 47
. © Usaze Symbols disabled. Click 1o enable Load Symbols. 48 /* Execution should not come here during normal operation */
[ Data 294,912 (0x43000) bytes A
@ Program 294,912 (0x48000) bytes “1'\)
=44 Debug Tool 50 return ( EXIT_FAILURE );
@ EDBG 51
L@ SWD (2.000 MHz) - -}
(= Debug Resources 87 e
L@ Program BF Used: 0 Free: 4 < i
O Data BP Used: 0 Free: 2 Cuiput "[ Seaxch Results ‘ =
{H Data Capture BP: No Support Kits x FProject Loading Warning =
#+0 Unlimited BP (3/W): Disabled . . ) ) . ) . ) . .
Some of the files in this Project "LabO_First_Project” contain spaces or odd characters in their name or their path. This could p *
Some of the files in this Project "Lab0_First_Project” contain spaces or odd characters in their name or their path. This could p
:[ A4
< >
@l 36:1 | s
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MPLAB X IDE Interface

® Project window.

Projects * | Files ervices
=3 Lab0_First_Project

.% Frojects * [ Files [ Dervices
: =63 Lab0 First Project

b " Header Files

#- Important Files

" Linker Files

=& Source Files

: l . -:-c:-nf1g

I -8 Libraries
."ﬁ' Loadables
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MPLAB X IDE Interface

® Dashboard window.

Lab0 First Project - Dashboard "I Navigator
°3 Lab0_First Project
gﬂ Froject Type: Application - Configuration: default
=@ Device
- ATSAMDZIG18A
-8 Checlksum: Blank, no code loaded
—ul Facks
-l SAMDZ1_DFP (3.0.23)
-l CMSIS 5.0 10
= H Compiler Toolchain
- K32 (v2.15) [Ci\Program Files (x86) M icrochipiue 32w, 15%bin]
- Production Image: Optimization: gee 01 g++ O1
- License: Workstation - cpp - HPAH994 dav(s) - Press for Statns
- Memory
&9 Usage Symbols disabled, Click to enable Load Svmbols,
| Data 204,912 (Dxd20000 bytes
- Program 294,912 (0xd8000) bytes
=H%4 Diebug Tool

OHESDE

0_First_Project - Dashboard * | Navigaior

?_3 Lab0_First_Project.

:,’3 Project Twpe: Application - Configuration: default
EP" Device

@ ATSAMDZIG 184

=4 Checksum: Blank, ne code loaded

&8 Packs

@8 SAMDZI_DFP (3.0.23)

EELEEETS

@ OMSIE 501

—]? Compiler Toolchain

T HC32 w215 [CProgram Files (x86)Microchipe 322, 15%bin]
U Production Image: Gptimization: goc 1 g++ O1

U License: Workstation - cpp - HPA:5994 day(s) - Press for Statns
=+ Memory

@ Usage Symbols disabled. Click to enable Load Symbols.

6 Data 294,912 (0x48000) bytes

B Program 254,912 (0x48000) bytes

%4 Debug Tool

@ mno ~@ EDBG
L@ SWD (2,000 MHz)
E1- Debug Resonrces ﬂ SWD @.UUU MHZ}
O Program BP Used: 0 Free: 4
|0 Data BF Usd: 0 Frosc2 (=1l Debug Resources

‘O Data Capture BP: Mo Support
=0 Unlimited BF (3742 Disabled

-0 Program BP Used: 0 Free: 4
-0 Data BF Used: 0 Free: 2

-0 Data Capture BP: No Support
-0 Unlimited B {5/ Disabled
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MPLAB X IDE Interface

® Source code and Output window.

it Windon | StrtPage x| Tmainc =
Source | History “@'E"Q%S% i|§>Q>DD‘ @ E‘W =

o ke 3k ok 3k o ok ok o ok ok ok ook ok 3 ok ok 3 K o ok o o ok o ok ok ok ok koK ok ok ok ok ok koK ok K ok K ok K 3K o K ok ok ok o ok o ok ok ok ok 3 ok 3 ok ok K ok ok ok ok ok ok ok R ok koK o m

S s sk sk sk sk sk sk ok ok ok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk ok sk sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk sk ok sk ok sk ok sk sk sk sk sk sk sk sk sk sk sk ke sk sk ok sk ok ok ok ok sk ok sk sk
Section: Main Entry Point
e ke sk ok ok ook o 3 ok ok ok ook o K ok ok ok o ok o ok e ok s ok ok o ok ke ok e ok ok ok ok ke ok ok ok ok ok sk ok ok ok ok o 3k sk 3 ok ook o ok ok ok ok s ok o ok ok ok sk ok ok ok

ke e ok sk of ke sk 3k of ok ok Sk ok ok o ke sk ok ok sk e ok sk ok sk ke ke ok ok ok Sk Sk ok ok ke ke sk ok sk ke sk sk ok Sk ke ke ok ok ok Sk Sk sk ok sk ke ok ok sk e sk ok sk sk ke sk ok ok ok sk Sk ok ok ok ok ok ok ok

int main ( void )
& o
/* Initialize all modules */
SYS_Initialize ( NULL );

while ( true )

{
/* Maintain state machines of all polled MPLAB Harmony modules. */
SYS_Tasks ( );

/* Execution should not come here during normal operation */

return ( EXIT_FAILURE );

Output *| Search Results |
its x Project Loading Warning *

Some of the files in this Project "LabO_First_Project” contain spaces or odd characters in their name or their path. This could p *
Some of the files in this Project "Lab0_First_Project” contain spaces or odd characters in their name or their path. This could p
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LabO Project Properties

Step 12

Now we need do some project settings in project properties :
N C||Ck % on DaStha rd or £3 MPLAB X IDE v5.20 - LabO_First_Project : default

File Edit MHC View Navigate Source Refactor Production Debug Tea

® Rightclickon projectand ~ ©Ed% & wa G- @ )

New >

Projects * | Files

select to Properties. O T

. -3 Header T )
: ﬁ Impor H} Add Existing Item...

Liniog . Add Existing ltems from Folders..
El Source Files

config New Logical Folder

B inain.c Locate Headers

C "ﬁ Libraries Add ltem to Important Files...
H-EF Loadables Export Hex

[ Click ) Lab0_First_P-- *| mainy  Build
IC &8 8 Lab0_First_Project Clean and Build

@l | wa Project Twpe: App Clean

=

Device

= Batch Build...

g ATSAMIRIG atch bul

— -+ 8 Checksum: Bla Package

@@ Packs Set Configuration

- @ SAMD21_DFE
@ CMSIS 5.0.1)  Copy Paths

=F C_ompiler Toolchai Explore Path.. [ Properties ]
- HCT 2,150 |

~H Production Ima Properties :
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T ———
LabO Project Properties

Step 13

® Select current hardware tools : SN: ATMLO00000XXXXXXX

@ Compiler Toolchain : XC32 (v2.20) [C:\Program Files (x86)...]
< XC32 starting support ARM series v2.00 above.

B4 Project Properties - LabO_First_Project X
Categories: Configuration Plea se confirm deVice again
# @ (General Family: Device:
@ File Inclusion/Exclusion AT Faemilbies ATSA M D Z 1 G 1 8A |ATSAMD21G 134 v
=@ Conf: [default]
@ Simulater Supported Plugin Boa%
- @ Loading [ Conf: [defaUIt] ]‘
+ @ Librartes Hone
9 Building Packs: Hardwrare Tocl: Compiler Toolchain:
E| @ HC32 (Global Opticns) . Facks ToO IR A | | Compiler Toolchains
0 B 2 CMsIs ety I ARM _
(. - Ghot o Real ICE o o ARM (v8.3.1) [o:\Program Files (x86)\Atmel 'St
Hezergoe £ | SAMD21_DFP €4, Ee3z D
e @ . iy ~@ Simuolator T o R i crachin
*C32-gtt ey 2.0.4 o6 Snap o oram Files licrochip
0 xc32 o BD23l ’
£ | Alternate Tool h
o oy w4 XC32 [Download Latest]
@ PICkHZ
-0 Power Debugger - Xc32 (VZ 20) [C.\Program F ]
= Microchip Kits
-~ @2 PEOB nano
D o0 tmel Emb DEG)
OmEDBG "
~@ Starter Kits (PKOB) "2 Microchip Kits
-0 Coriosity/Sarter Kits PEOE4)
B L Starter Kits
Sy A - Atmel Embedded Debugger (EDBG)
o MICROSTICK
@ SKDE 33 AUDIC - SN: ATMLO00000XXXXXXX
@ SEDE Meamary b
< > | < > |
Manage Configurations... *Tip: double dlick on serial number (SN) to v 2 friel{ CI iCk OK tO fi n iSh PrOject Prope l‘ties ]
Cancel Apply Unlock Help
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Lab0 Reparse Project

Step 14

Return to MPLAB X IDE and click main.c to openit.

Check main.c whether found couple of unresolved file or
identifier in your source code.

Projects *| Files Services B Kit Window "] Start Page xl@main.c "‘l
=& Lab0_First_Project l - = i B | oo @ W= =
uce History WM EE-F-|QTHF N | Fe%|ao 0| L =

" Header Files
ﬁ' Important Files
#EE Linker Files
B monrce Files
" config
el nain
ﬁ' Libraries
H-EF Loadables

O] [/ koskokaokonaokomiok koo ok ko ok sk ok sk ok s ok sk ok ok ok ok
[/ R Rk ks ke ks ke ks ok sk ke s ks ks ks ok sk e ko

// Section: Included Files

Cannot find include file <stddef.h=.
For extra info hold Ctrl and move mouse over include directive e ok ok ok o o

e ok ok ok %

(Alt-Enter shows hints)

@ #include <stddef.h>
include <stdbool.h>
#include <stdlib.h>
#include "definitions.h"

Lab0_First Project--- "‘] Navig
2z ?_3 Lab0_First Project

)] ---- '8 Project Type: Application
& Ei@ Device

R ATSAMDZIGHZA
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Lab0 Reparse Project

Step 15

Right click on project, select Code Assistance » Reparse Project.

B MPLAB X IDE v5.20 - Lab0O_First_Project : default
File Edit MHC View Navigate Source Refactor Production Debug

I]JF_'_I % o —I defanlt v ? s @ % - L

Projects *| Files [ Right click ] = | Eit Window > | Start Page
== Lab0 First Frogect | ~ rre b | =1
" Header FdE B New >
ﬁ' Importanﬁs
.. Linker Files Add F_IiStiﬂg Item...
F-E8 Source Files Add Existing Items from Folders..
" config New Logical Folder
B main.c Locate Headers
SE Elb?{is | Add ltem to Important Files..
oadables —— —— [ - - ]
| Code Assistance| [ SRR A
Code Assistance > Reparse Project { !
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Lab0 Add Code

Step 16

® Add below code segment to main.c

i MPLAB X IDE v5.20 - LabO_First_Project : default i"
File Edit MHC View Navigate Source Refactor Production Debug Team Tools Window Help ) // TO DO O 01
P S D [ JT EE RN R-B-Q2 @4 uint32_t i = 0;
Prgecw *| Files | Services 5| Kit Window *| StartPage *| Zmain.c x| ul nt 32_t X = 6;
=t Lab0_First_Project ~ «E - =i =3 5 ovE
(B Hoader Files io:l]rce History T | R | Lo R TR Y | &R | =] ':L|
@@ Important Files - - . . 1 1 ( 1 )
D L 37 int main ( void ) int main( void
El' Sonrce Files 38| [ {
@ contig 3¢ * Initialize all modules * NIl .
"8 mine 3 /* Initializ > "1 SYS linitialize(NULL);
© B8 Librasies 40 SYS Initialize ( NULL ); =
B0 Loadzble Y| 4] |
Lab0_First_-- *| main®) - Mavi--—- | = A9 : 1 ( )
23 ;'53 Lab0_First_Project A~ - Whlle ( t rue ) Wh I Ie true
] "3 Project Type: Application - Co 43 {
5 |7 @ Device 44 * Maintain state machif
o PATSAMD2GIEA _ / SYS Tasks () :
- e wl Checksum: Blank, no code 45 SYS_TB S k ] ( ) H - !
©@ - Packs 46 }
@ SAMD21_DFP (3.023) o
L CMSIS G.0.1) 47 /I TODO 0.02
G Compiler Toolchain 48 /* Execution should not comé a o & o &
Dd' HCAZ (w215 [CiProgram J_\J 'FO r‘ ( 1 e 0 ) 1 < 2606000 5] 1++ )
Dﬁ“ Froduction Image: Optimiz: { }
“F License: Workstation - cpp 50 return ( EXIT_FAILURE );
FHE Memory c f— °
0 Usage Symbols disabled, CL j l - } x = x + 1 b
53 Data 204,912 (0x£5000) by & P | }
o Program 264,912 (Dxd8000
£} % Debug Tool Output *| Search Results
i b FEDRG N7 Kits = Project Loading Warning =
¢ > - | return (EXIT_FAILURE);,
1
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T ———
LabO Build Project

Step 17

® Click Icon EE:F or Dﬁ or press F11 to build your project.

® Compile result message will shows to output windows.

¥ MPLAB X IDE v5.20 - LabO_First_Project : default - [m] x
File Edit MHC View Navigate Source Refactor Production Debug Team Tools Window Help |Q' Search (Ctrl+]) ‘
e D @ et e N s

" Production Debug Team Tools Window Help

EHE Lab0_First_Project
B o

[E Header Files
= Important Files
[ Linker Files
&1 Sonrce Files
@ config
) mainc
[ Libraries
[ Loadables

52 {}
53 X =X + 1; =
Lab0_First_Project - Dashboard x} Navigator B 54 } —|
2% |78 Lab0_First_Project a 55 B
@ |- 78 Project Type: Application - Configuration: default - A A A
& |G Devie 56 /* Execution should not come here during normal operation */
g PATSAMD2IGISA 57 -
= o8 Checksum: NA -
9 0 @ Packs 2 return ( EXIT_FAILURE );
Data (SRAM memory) consume | -
Program (Flash memory) consume -
Y, Project Loading Warning = LabO First Proiect (Build, Load) *
L 7 10 =) 4 20 Bt =10 o 3 — . N roL 0 . A - - - .
& 6 Memory "C:\Program Files (x86)\Microchip\xe32\v2.15\bin\xc32-gcc.exe" -mprocessor=ATSAMD21G18A -mno-device
= Data 204,912 (0x48000) bytes "C:\Program Files (x86)\Microchip\xc32\v2.15\bin"} \xc32-binZhex dist/default/production /Lab0_First_Projec
{ 0% make[2]: Leaving directory 'C: /Desktop/Events/Elite /201907 Summer Elite-SAMD21-APP045-2_MH3/Solution
O Data Used: 1,092 (Ox444) Free: 293,820 (0x47BB( make[1]: Leaving directory 'C:/Desktop/Events/Elite /201907 Summer Elite-SAMD21-APP045-2_MH3 /Solution,
= Program 204 912 (0x48000) bytes
1% | BUILD SUCCESSFUL (total time: 7s) .
Program Ussd: 2,214 (0x3A5) Free: 290,608 (0xd’ Loading code from C:/Desktop/Events/ Bu 1 Id status AMD21-APP045-2_MH3/Solution / firmwar
- Debug Tool Loading completed
~ @ EDBG: ATMLO00D00 1478080275 v
< > M
< >
I:1 NS
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Build Failed !

¢ Build FailedZ R/RIETXL AR, Output R B ZIRRERREE - OJfE
BEREEEGANE, SRBEXNPEIERNMTT - HEEHE,
R BEVFIER, B ERRR
¢ '® RHAVERFR:
* KINEA—H:
CEEPRNNEARMARA—IENETE -
02%&*"" ,NEE/ES
B —TEERSLHE Z’ s HEFREEET —R - E2FEHE
HﬂE%ﬁﬁE%E’J """"" 22, BIZE NN _LexternEEhza
< fti(Statement) B A 5T EE:
DY R AS E B9 55 ;) 3k Statement Block B AIEIN({, }) °
< 5B ST A E .
FOUR 2 BB = BRI A IETE -
Ex:void Func(int, int, int); FEIURF 2453 (B B2 R AL RE N2 5 -
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Lab0 Programming Project
Step 18

® Click Icon %ﬂ to build and program firmware to EVB.

B4 MPLAB X IDE v5.20 - LabO_First_Project : default

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

EIE'% L defanlt w ?*EE*% Dvﬁnvﬁ"a%ﬁ ]33

Build —/ /
Clean and Build

Build and Programming

Debug Project

® Different Programmer SN of your project while programming.

E4 EDBG not Found X

EDBG SN#ATMLO000004145534435 was selected in the project configuration, but does not appear to be
connected. EDBG SN#ATMLOCO0001478080275 is currently connected. Would you like to use this EDBG
instead?
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MHC interface

® |f you already close MHC, please open it through below steps.
® Select Tools » Embedded » MPLAB® Harmony 3 Configurator

Tools Window Help

|

[ Embedded |Embedded
| Licenses

Packs

st

2 MPLAB® ;[ MPLAB® Harmony 3 Configurator ]
b MPLAB® Harmony 3 Configurator

MPLAB® Code Configurator v3: Dpen;’CID[i‘#

[HCL]

® Select Harmony Framework location path.

Should select this

[ Use the Path setting with Project ]—~

|Use the Path setting in MPLAB X IDE |-

X

2 MPLAB Harmony Launcher

Active Project Information:

Mame: default

Select an option to use for the kunch paths for the MPLAB Harmony Framework to

;[Reconfigure Path setting of Project]

Reconfigure Paths

) @ MPLAB Harmony Project Path - The framework path that is stored with this MPLAR Harmony

nnnnnnn

—PO MPLABX Path - The framework path that is stored with MPLABX (configured through Tools-=Options->Harmony)

Chmicrochip\HarmonyFramework_3.3,1.0_20190704% I
1 Path in MPLAB X |DE|

Default Launch Action: | Prowe

I Harmeny Path:

[ Click Lunch ]

(Configurable through Tools-=Options->MPLAR Harmony)
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MHC interface

Select Harmony 3 framework modules. (Reduce package for class)

Z Configuration Database Setup

e
Select and configure the packages that will be included in the current project:
i )
Load  Mame Wersion Dependencies
lesp [%3.3.0 |

E Launching MPLAB® Harmony Configurator

Path: D:\HarmonyFramework_3.3.0%

Generating Configuration Database

Configure Device Family and CMZI3 Pack Paths:

DEF: Mev_packs\Wlicrochip'SAMDZ21 DFFAS.0.24%amd 2 Labatd A TSAMD21G 184 atdf J &5
CMSIS: Mev_packstarm\CMSISNS.4.0 LB
[ Click launch and wait a while |
Launtl: Cancel
© 2019 Microchip Technology Incorporated. All Rights Reserved. 2019 Summer Elite
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MHC interface

® Full Harmony 3 framework modules. (9G Bytes)

x
Select only necessary modules _
. the current project:
for your project
Load Mame Wersion Dependencies
| Jandio v3.2.0 core(3,0)
| |bootleader v3.0.0 csp(3.0)
| |bsp v3.3.0 csp(3.2.1)
| bt v3.2.0 core(3,0)
V| core v3.3.0 csp(3.2.1)
V| ervpto v32l core(w3.2. 1)
csp v3.3.0
V| ofx v3.2.0 core(3,0)
| |micrium_ncos3 v3.0.0 core(3.0)
| |motor_control v3.2.0 csp(v3.2.0)
V| |net v3.3.0 core(3.2. 10, esp(3.2. 1), dev_packs(..
V| [tonch v3, 1.1 cap(v3,2.0
v v el hod
H3 alpha
v3.1.0
Configure Device Family and CMZI3 Pack Paths: v3.1.3
w320
DFF: Mev_packs\WicrochipSAMDZ1_Dlv3.2.1 [ Select module version I L[5
w322 :
CMSIS: Mev_packstarm\CMSISNS.4.0 \ LB
Launch Cancel

© 2019 Microchip Technology Incorporated. All Rights Reserved. 2019 Summer Elite Slide 31



MHC interface

Load Project Configuration File. (It’s always default.xml for class)

2 Open Default Saved State .

Cpen defanlt saved state file?

i_wExercises\Lab0 First Projectifirmwareisreconfig'defanltidefanlt. xml
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MHC interface

® Now let’s walk through MPLAB Harmony Configurator (MHC).

2 MPLAB Harmony Configurator - default - U X

File Generate Tools Utilities Window

) P P | o Framework: C:\microchip\HarmenyFramework_3.3.0.1_201901
(1 Available Components = ~ ||(] Project Graph = & 8| | Configuration Options

+ X TRERE4+$| = 5| View: |Root &

[+ Peripherals

& Tools TR

Peripheral Library
MEMORY

»

(1 Available Components ™.

(1 Configuration Options | (1 Help |

ronfiouratinn

Natabhaca~lTnfnl-:

Piinnina

(1 Console

TTET T Y FAaLUuwua T L&=TTT V] LUVUUWITITY JYyJ LSl JS1 Visd T MlIJMrhiY e LD o™
<Init>[Info]: Startup tasks complete.
<Configuration Database>[Info]: Loading Pin Manager for ATSAMD21G18A
<Configuration Database>[Info]: Loading osctr1 Manager for ATSAMD21G18A
<Configuration Database>[Info]: Loading Interrupt Manager for ATSAMD21G18A
<Configuration Database>[Info]: Loading SYSTICK for ATSAMD21G18A
<Configuration Database>[Info]: Loading DMA Manager for ATSAMD21G18A
<Configuration Database>[Info]: Running EVSYS

KAMOTERL

Welcome to the MPLAB Harmony Configurator!
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MHC interface

® Available Components. (Modules you could add-in project)

[Available Components]

(1 Available Components
-+

il

+ Peripherals
- Tools

[Reduce package]

[Available Components]

(0 Available Components

o
L

(1 Available Components

e

L

L:_'..

I—:—l"

Peripherals
= AC

# ADC

+ DAC

+ DSU

# EIC

128
+ PM
# RTC

+ SERCOM

HTC

+ TCC
Tools
- STDIO

Ex

pend

[Available Components]

(1 Available Components *

L
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MHC interface

® Available Components in Full package of MHC.

[Available Components]

(1 Available Components = ~ [l Available Components = ~
o
r - [ Available Components
+ Audio = ;E&udm L B
+ Bluetooth = Decoder
-- Board Support Package - Driver
+ Bootloader = Encoder
+ Graphics + Templates
-- II-Iarn;nny Full package ] B"“E;EFOOth
+ Inpu H Driver
+ Libraries + Templates
-- Peripherals = Board Support Packe
- Third Party Libraries - Default Board (BSt
* Tools = Bootloader
# Touch - Bootloader
= Graphics o
[evailable Components | N {m Nienlave N
(1 Available Compcsnentsl *) (1 Available Components *.
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MHC interface

® Active Components. (Current modules in project)
o Configu ratio n O ptiOnS ggnfiguranon opnons[Configuration Options

E-System ~

(] Active Components Active Components --Device % Project Configuration

E-Cortexs-MO+ Configuration

x | IE G E G % - SysTick
----- CMSIS Pack

#-Use PORT PLIB 7

----- Device Family Pack (DFP) 5 clock
_____ EUSYS L‘—J--C_Iock Source Configuration

--EIMHZ Internal Oscillator Configuration

..... NVM CTR L --External Crystal Oscillator Configuration

B-32Khz Internal Oscillator Configuration
--32Khz External Oscillator Configuration
--DFLL Configuration

#-Fractional DPLL (FDPLL) Configuration
H-Generic Clock Generator (GCLK) Configuration

Please enlarge window
to see Active Component §

[#
F-Synchronous Clock Configuration
#-Peripheral Clock Configuration
- Clock Frequencies

E-Interrupts (WWVIC)

H-Enable Reset WVector Interrupt

(] Awvailable Components

#-Enable Non-maskable Interrupt Interrupt

H-Enable Hard Fault Interrupt

H#-Enable Pendable Service Interrupt

[ Active Components

H-Enable System Tick Timer Interrupt

[#
[#
[#
F-Enable Supervisor Call Interrupt
[#
£
[#

#-Enable Power Manager Interrupt v

< >
(1 Configuration Options | (] Help

(] Available Components | (| Active Components

5
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MHC interface

® Project Graphic. (Project function block diagram)

(1 Project Graph = O
X CTREORE4$ | & 5 | View: |Root 7

Device Family Pack (DFF) SERCOMS SD Card (SPI)
Peripheral Library Driver
CMSIS Pack

TCr? 2 Core Service
EVSYS p v 2 SYS _TIME :
IC3 SERCOM4 Instances - ——+ FILE SYSTEM

Core Peripheral Library Instance 0 System Service

Peripheral Library .
Harmony Core Service TMR 2 Core Service

o RTOS b DRV_MEDIA DRV_MEDIA

Core Service © TC4 Sk SYS FS <2
Peripheral Library - .

NVMCTRL TMR

Paripheral Library o
TCS rvice
MEMORY
Peripheral Library 5YS TIME ©

TMR TMR

System Service

Drag and Drop 4 between modules
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MHC interface

Easy View Configuration

® Tools (Easy View Configuration)

2 MPLABH ¢ Configurator - default

Tools

File Generate T{IZJD|S Utilities Window
| P $| "DapC Configuration [ B ]

will not shows in a new project

Clock Configuration

Dxﬁrge S ]:l_i DMA Configuration 1fIC
mi Event System Configuration -

MNVIC Configuration

-~ CMSIS F

i Pin Configuration
- Device Farmmy rack (orr)

Easy View Configuration Tools will shows
depend on what peripheral you already added-in.
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T ———
MHC interface
Easy View Configuration

® Tools : Pin Configuration

2 MPLAB Harmony Configurator - default - X
File Generate Tools Utilities Window
I > P iﬁﬁ")— Framework: D:AHarmonyFramevork_3.3.04
[ Active Components = F 3| |(] Pin Settings = B# 8 * ||(] Pin Diagram = B0 x
X ‘ ORER+Y Crder:  Pins ~ Table View [~ Easy View Unavailable ~
CMSIS Pack Fin ) . . Available
Device Fa m”y Pack (DFP} Kumber Pin ID Custom Name Function Mode Direction Latch Pull Up Pull Dowmn Assigned i =
EVSYS 1 PACD Avaiiable v| Digital | Hehim.. ~|  Lew O O |« =50
2 PAD1 Available | Digital | HohIm.. ~| L. [l ] DERRAR0ZHARYY
NVMCTRL L S, = = Ao O0ETm am
3 PAD2 Available w| Dugital | Herm.. ~| Low P il
3 a03 Avaiat D = l 0 L — — e B B v f o
= gttal | A . o = = @ 4B4TA645444 3424140393637
5 GNDANA Digital High Im... Low O ] Paco 0O 1 %0 voDIo
6 VDDANA [Diiiall High Im. .. L. PAOL O 2 350 GNDIO
= - L | PAO2 O3 20 pazs
7 PEDS Available v| Digital | Hehim.. ~|  Low O O paos 01 330 past
8 PEOY Avalabl ~ i HghIm... ] ] GNDANA O 5 32 B PA23
EE Wil | Faiitn Lew = = VDDANA 06 areampoiclea 310 PAZ
9 PAOS Available v|  Digital Hgh Im... L O O] PROZ E? 30% PAZ1
’ > = = = PEOS [ 8 20 [ PAZ0
0 PAOS Available Dlg?wl High Im... Low O O Thod o 20 page
1 PADE Availzble ~ | Digital HghIm... Low L L PAQS E 10 27% PALE
12 PaOT Available v|  Digial | Hohim.. ~ | Low ; ; ;ﬁg? i %é % i Ei%g
13 PADS Available ~|  Dagital HighIm... Low [ [ 131415161718192021222324
14 PAQS Available ~ Digital High Im... Low : : g g
15 PA10 Available ~ Digital High Im... ~ Low ] L] %%%i%%%i%gzg
16 PALL Available v| Digital || Hohim.. ~| Low [ ] ““‘“‘“‘Q%mm““““‘“‘
17 VDDIO Digital High Im.... Low ] [l
18 GNDIO Digital | HghIm... Low ] ]
19 FBI0 Available ~ Dhgital High Im... Low D D v
20 PB1l Available ~ Digital High Im... Low E E vll< =
(1 Active Components ™, (71 Project Graph | (1 Pin Settings (1 Configuration Options | (1 Help | [] Pin Diagram
(] Pin Table =0 x
== ! (@]
Paclass: JICETE NG zlz|a|z|8|3]2|e|z|alels 2|22z 8|8 2|z | 2l ol |2le|s| 5| 25 |alalal5|s B |8 g la|s|B5 B |8 |E 2|5 ||z
Tz |<| sl ||| |= || = |2 |=|=|g(z|a|lan|<|l<|<|<|d||<|=||<|e ||| s|D|a|la|<(w|<|s|a|g|<|«|d|a
(o0 O o0 - R R NN o 0 o - 0 - o - o R I 0 o 0 o N N R - R R R o R A o AR R R o - ™
Module Function Tl2]34|5|6(7|8(0|10)11[12]13[14[15]|16(17|18[19 (20|21 |22|23|24(25|26|27 |28 |29(30|31(32|33|34(35|36(37(38|30(40|41(42]|43|44|45(46|47 (48
GCLE_I05 ~
GCLE_I06
GCLE_I07
GPIO GPIO
125 F=0
[25_MCED
129 MK e

J (1 Console 1 &
‘Welcome to the MPLAB Harmeny Confignrator!
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MHC interface
Easy View Configuration

® Tools : Clock Configuration

: .
(] Clock Easy View = 5
- xosc
Oscillators Controller ‘GOLK Generator O
. oscaM
8 MHz internal oscam FOPLL 408
Oscillator Eol ’
DAL Main Cock
OSCULP22K GOk
CPU
0sC32K 48,000,000 Hz 48,000,000 Hz
XIN 53— Yow X0SC3K DIV1 =
8,000,000/ T e T
XOUTERH =
CRYSTAL v SR
DFLL v
Fractional Digital Phase Locked Loop (FDPLL) D
X0SC32K i :
Clock Xos¢ GOLK Generator1 || cuky i
Source GaLK_DPLL, FOPLL oscam Gakt
GCLKO v E —> e sar
xow I - = i
x = GakL Gake
OeRE2k > Peripherals
Auto osc2k saks
0l%] |XOSC... v Calculate s Gake
%97 X0SC3K Peripheral
o GELKINY] 115] sok (?lock :
Source kiRt Digital Fraquency Locked Loop (DRLL 43Mhz) Gake | |
GCLKO v E
DAL
Calib 48,000,000 Hz
5 = xose 0K Generatorx (x=2-8) [ J'CLK 2
el CLK 3 GCLK Input Output (10}
oo GCLK_ING)
— CLK4 e
CLK 5 Gk
& 1 prk {>
2 CLK 6 e bd sax o
OSCULP32K
g CLK7 —> GCLK /O Confi...
CLK 8
XOSC3K
32 KHz Oscillators Contraller GCLK_IN[O] 115 |
K High Accuracy ose2K GCLkL
7 ternal Oscillator OSC8M v
32K Ultra Low Power. QSCULPIK
S
Internal Oscillator
2708k
| xoscak
CRYSTAL e
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MHC interface

Easy View Configuration
® Tools : NVIC Configuratjon

1 I
[ NVIC Settings =0Ox
Vector Number Vector Enable lzorlzrity Handler Name
-15 Reset (Reset Vector) 3 | Reset_Handler
-14 kableInt (Non-maskabl upt) 2 | NonMaskableInt_Handler
-13 HardFault (Hard Fault) =il | HardFault_Handler
-5 SvCall (SuperVisor Call) 0 | SvCall_Handler
2 PendsV (Pendable Service) 0 -+ | PendsV_Handler
-1 SysTick (System Tick Timer) ] |o | SysTick_Handler
1] PM (Power Manager) |:| 3 | PM_Handler
1 SYSCTRL (System Controller) I:‘ 3 | SYSCTRL_Handler
2 WDT (Watchdog Timer) I:‘ 3 | WDT_Handler
3 RTC (Real Time Counter) I:‘ 3 ~ | RTC_Handler
4 EIC {External Interrupt Contraller) D 3 | EIC_Handler
5 MNVMCTRL (Non-Volatile Memory Controller) D 3 | NVMCTRL_Handler
3 DMAC {Direct Memory Controller) D 3 ~ | DMAC_Handler
7 USE {Universal Serial Bus) D 3 ~ | USB_Handler
8 EVSYS (Event Systems) I:‘ 3 ~ | EVSYS_Handler
9 SERCOMO (Serial Communication Interface 0) I:‘ 3 | SERCOMO_Handler
10 SERCOM1 (Serial Communication Interface 1) I:‘ 3 ~ | SERCOM1_Handler
11 SERCOM2 (Serial Communication Interface 2) I:‘ 3 | SERCOM2_Handler
12 SERCOM3 (Serial Communication Interface 3) |:| 3 | SERCOM3_Handler
13 SERCOM4 (Serial Communication Interface 4) |:| 3 | SERCOM4_Handler
14 SERCOMS (Serial Communication Interface 5) |:| 3 | SERCOMS_Handler
15 TCCO (Timer/Counter for Control Applications 0) |:| 3 | TCCO_Handler
16 TCC1 {Timer/Counter for Control Applications 1) |:| 3 | TCC1_Handler
17 TCC2 (Timer/Counter for Control Applications 2) |:| 3 | TCC2_Handler
13 TC3 (Timer /Counter 3) I:‘ 3 | TC3_Handler
15 TC4 (Timer/Counter 4) I:‘ 3 | TC4_Handler
20 TCS (Timer/Counter 5) D 3 | TC5_Handler
23 ADC {Analog-to-Digital Converter) D 3 | ADC_Handler
24 AC (Analog Comparators) D 3 ~ | AC_Handler
25 DAC {Digital-to-Analog Converter) D 3 ~ | DAC_Handler
26 PTC {Peripheral Touch Controller) D 3 ~ | PTC_Handler
27 125 (Inter-IC Sound Controller) I:‘ 3 ~ | 125_Handler
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MHC interface
Easy View Configuration

ADC Configuration
will not shows in a new project

® Tools : ADC Configuration

1 1
(] ADC Easy View = 0 %
ADC Configuration
Input to scan 5can start offset
, O I
Software Trigger
Frea Run GCLK
Start Event [ * :
Hardware Trigger b s D
Prascaler
Flush Evant [} k Peripheral clock divided b... ~
=W Trigger
Conwversion Trigger Left-alignad result
v Automatic Window Comparison Result Interrupt
Result Resolution
12-bit resnlt w
ADC AIN2Pin ~ ~ "
B_ WHi _
Analaglnput; 1'024 b4 Result Event
_b_—} WINMON Interrupt
& ]
Analog | i s
nalog nnutE ox ~ T 5}{%{] WINMON Intermupt
IE— = 170.7650273... | P EVENT
ain
= Mo windew mode (def...
Internal Ground  ~ 4 12 VDDANA (... ~ SN - S—
Sample Length Selact Reference
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Appendix-A

® MHC 3 Installation and General Setup in MPLAB X IDE

© 2019 Microchip Technology Incorporated. All Rights Reserved. 2019 Summer Elite Slide 45



MHC 3 On-line Installation

® Select Tools » Plugins
® Select Available Plugins » MPLAB® Harmony Configurator 3

[ Tools ] = A Available Plugins ) X
Tools Window Hel . .
P Updatas Available Plugins (370 Downloaded  Installed (317 Settings
; Embedded > %
Licenses > Check for Mewest Search:
Packs
APP'}’ Diff Patch lstall ~ Name Category DOUICE MPLAB® Harmony Configurator 3
Diff [ MPLAB® Harmony Configurator 3m] ~ Fe —— — ~
L 5 A Y B B LS L T7IL el T IO ommunity L.¢
2 m MWPLAB® Harmeny Configurater 3 MPLAE Plugin i
Add to Favorites : - edeUJe
i Lint MPLAER Plugin W Yersion: 3.3.0.1
Templates [ "‘ ClI MPLAE Plugin i Author: Microchip Technology Inc.
P [] ERemote USE Debugging (Trial Ver... MPLAE Flugin i Date: 2019/4/25
DTDs and XML Schemas [] USB Tool Connection Diagnostics  MPLAE Flugin i Source: Microchip Plugins
[0 Doxyeen Integrator MPLAR Plugin i Homepage: wvrw. mictochip.comarmony
= Explore Path... [] MPLABX KeeLog Plugin BMFLAE Plugin i
= Shell on Path... []  App Launcher MFPLAE Flugin i Plugin Descripti
B Edit Path [] MemoryStarterkit MPLAB Plugin i uetn Lescription
[] Code Profiling (Trial Version) MFLAE Plugin ri The MPLAE® Harmeny Configurator for use with MPLAE
Plugins [ dsPICWorks MELAE Plugin lm]‘ Harmony +3 supports configuration and code generation for
| Z% []  Save As vd.x Project MPLAE Plugin l[@'h]’ all MPLAE Harmony components, MPLAB® Harmony 3 1s
[ PIU gln S ]ﬂ [] Digital Compensator Design Tool P... MPLAE Plugin ‘mﬂ‘ an extension of the MPLAB® ecosystem for creating
T [] MPLAB® Harmony Configurator  MPLAE Plugin [Tm) W ||embedded firmware solutions for 32-bit Microchip devices, v
Options E—— : : : e
! [install [ 1 plugin selected, ZMEB
Close Help
Install and Restart]
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MHC 3 Off-line Installation

® Select Tools » Plugins
@ Select Downloaded

Tools &3 Plugins X
[ ) | Downloaded ]
Tools Window Help _ _ -
Updates Available Flugins (36) Dovwnloaded Installed (82) Settings
Embedded >
Licenses >l Add Plugins..[.R Search:
Packs w =
[nstall
Apply Diff Patch.. Add Plugins... |
Diff
Add to Favorites ( T I MHC 3 3 O 1 )
i ools .3.0. J
Templates 3 Add Plugins L \ \ — \ X
DTDs and XML Schemas 28 (I: MHC _3.3.0.1 v ok I~
& Bxplore Path.. i I com-microchip-mplab-modules-mh3.nbm
=1 Shell on Path... =
& Edit Path.. EFEEE Com-microchip-mplab-moudules-mh3.nbm
Srgfirs Im - TEEETEM):  com-microchip-mplab-modules-mh3.nbm
Plugin =H —
[ ugins _J fEEEMARY(T): [ Plugin distribution files (*.abm) v AT
Options —]
- Instal
Close Help
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MHC 3 Off-line Installation

® Select Downloaded » MPLAB® Harmony Configurator 3

B3 Plugins X
| Downloaded |
Updates  Available Flugins (357 Dewmnloaded (1} Installed (82) Settings

Add Flugins.., Search:

lhstall | MPLAB® Harmony Configurator3 |y, ape Harmony Configurator 3 Remove

‘m]’Community Contributed Plugin

Version: 3.3.0.1

Author: Microchip Technology Ine,
Date: 2019/4/25

Sowrce: com-microchip-mplab-modules-mh3.nbm

Homepage: wvrw, microchipcomdbarmony

Flugin Description

The MPLAB® Harmeony Configurator for nse with MFLAER Harmeny v3
supports configuration and code generation for all MPLAR Harmony
components, MPLAB® Harmonv 3 15 an extension of the MPLAB®

ecosystem for creating embedded firmware solotions for 32-bit Microchip

devices, See www, microchip.comfbarmons for additional information.

[nstall 1 plugin selected

Py

- Close Help
| Install and Restartl
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MHC 3 General Setup

® Select Tools » Options
® Select Plugins » MPLAB® Harmony Configurator 3

[ Tools | ¥3 Options [ Plugins ) X

Tools Window Help _ - Q, |Filter iCtrl+F)
& = % Im &
Embedded p] u{ﬁﬁj E’ Qf&l ‘ai/ ‘ [ ,‘l Iyl IJD @ ‘l@
Licenses 20 1 Geperal Editor Fonts & Colors Kevmap Embedded Team Appearance [Flugins| Miscellanecus
Packs MPLAB® Harmony Configurator 3
Templates MFPLAB® Harmony Configurator 3 MPLAB® Code Configurator 3.x
DTDs and XML Schemas S
B Explore Path.. \ Harmony Fath:  D:iHarmenyFramework_3.3.0 |
B Shell on Path.. [ Select your Harmony Framework Location | %
Edit Path...
Plugins Framework Launch Fath:  Frompt at Lannch !
Plugins Download
- Window Manager: Standalone irequires MHC restart)
Options .
% [ sStandalone Window |
| Options | Log Level: User w
¥
< >
Export... Import... Apply Cancel Help
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Appendix-B

® Harmony Framework Help and Examples
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Harmony Framework Help

® Three format help files could refer.
® Please enter HarmonyFramework_3.3.0 \ csp \ doc or \ docs

USB EEE# (D) » HarmonyFramework_3.3.0 > csp > |

™

=g =1
gt ' help_harmony_csp.chm Compiled HTML Help (.chm)]
apps .
arch / = help_harmony_csp.pdf PDF Help (.pdf)
doc
docs .
peripheral E idx.ntml
| ] .gitignore G‘ index.htmil HTML Help (.html) ]

| ] modulexml
tm| mplab_harmony_license.md
| | packagexml

gm| readme.md

= release_notes.md
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Harmony Framework Examples

® Duplicate examples out of Harmony Framework directory.
® Please enter HarmonyFramework_3.3.0 \ csp \ apps

By Peripheral

USB @&# (D) > HarmonyFramework 3.3.0 > csp » [

=t ) ac

git acc
(apps ) = apps adc

arch adchs
doc afec
docs cache
peripheral can

| | .gitignore clock

| ] modulexml cmp

ﬁj mplab_harmony_license.md coretimer

| | packagexml dac

ﬁj readme.md dacc

ﬁj release_notes.md dbgu

divas icap
dmac mcan
dmt mpu
dsu nvm
ebi nvmctrl
eeprom ocmp
efc opamp
eic pio
evsys pit
flexcom pito4b
fregm pm
gpio port
i2c pwm

gspi
rcon
rng
rstc
rswdt
rtc
rtcc
rtt
rxlp
sdadc
sdramc

sercom

© 2019 Microchip Technology Incorporated. All Rights Reserved. 2019 Summer Elite

Slide 52




Appendix-C

® Harmony Framework Downloader
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Harmony Framework Downloader

® Download while project creation.

B3 New Project X

Steps

1. Choose Project

i aweros | Launch Framework Downloader r

3. Project Settings
4. Configuration Settings I Lannch Framework Downloade[ !
Framework Path: D:\HarmonyFra. =work_3.3.0

Converl to Relative Path for Configuration

OR
® Tools » Embedded » MPLAB® Harmony 3 Framework Downloader

Tools Window Help [MPLAB® Harmony Framework Downloader]
Embedded >Z  MPLAB® Harmony 3 Framework Downloade
Licenses 32 MPLAB® Harmony 3 Configurator %
sads ms  MPLAB® Code Configurator v3: Open/Close
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Harmony Framework Downloader

Create a New Folder or
Select an exist folder for Harmony Framework.

2 MPLAB Harmony Framework Management Tool X

Steps Framework Install Path

Framework Install Path

Connection Settings Fath: Chmicrochip\HarmonvFramework
Download Catalog
Download Packages
Package Configuration Create Folder

el

[ Create Folder ]

The provided path does not exist.

Back Mext Cancel Help
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Harmony Framework Downloader

Given GitHub repository link and test network connection.

Z MPLAB Harmony Framework Management Tool hat

Steps Connection Settings

Framewiork, Install Path

Connection Settings Repository ... https:¥eithub.comMicrochip-MPLAB-Harmony/
Download Cakalog

Download Packages

Package Configuration

L ol

{ Test Connection }

l Test Connection ! o  The connection test was successfull

[ Next |

[ext
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Harmony Framework Downloader

Downloading Catalog (Wait a while for retrieve lists).

2 MPLAB Harmony Framework Management Tool pe

Steps Download Catalog

Framewark Install Path
Connection Settings Omeryving Catalog:
Download Catalog
Download Packages
Package Configuration

ko Mo

Discovered repository entry audio:github.com

Discovered repository entry bt:github.com

Discovered repository entry motor_control:github.com
Discovered repository entry micrium_ucos3:github.com
Discovered repository entry touch:github.com

Discovered repository entry CMSIS-FreeRTOS:github.com
Discovered repository entry wolfss1:github.com

Querying "mhc” for branch and tag information

Querying "dev_packs" for branch and tag information
Querying "csp” for branch and tag information

Querying "bootloader”™ for branch and tag information
Querying "bsp" for branch and tag information

Querying "core" for branch and tag information

Querying "crypto" for branch and tag information
Querying "gfx" for branch and tag information

Querying "gfx_apps"” for branch and tag information
Querying "net" for branch and tag information

Querying "ush” for branch and tag information

Querying "audio" for branch and tag information
Querying "bt" for branch and tag information

Querying "motor_control” for branch and tag information
Querying "micrium_ucos3" for branch and tag information
Querying "touch”™ for branch and tag information
Querying "CMSIS-FreeRTOS" for branch and tag information
Querying "wolfss1" for branch and tag information

Done!

Cancel
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Harmony Framework Downloader

Choice all modules or proper modules for your project.

Steps

2 MPLAB Harmony Framework Management Tool

Download Packages

X

Warring !! Full download (11GB) will take 30min ~ 1hr

Flease click "Dowrnload" to download required packages,

_ Download

2!

© 2019 Microchip Technology Incorporated. All Rights Reserved.

Back Mext

2019 Summer Elite

Help

{ Check only necessary modules you want ]
1:  Framework Install Path ﬂ ¥
2i  Connection Settings
i gz”:'::.'i::dc‘;t::?‘fages Mame Address Dependencies Download
E:  Package Configuration audio https:#/eithub.comMlicroc. . [eore, bsp, ush '
bootloader https:foithub.comMdicros,,, WMev_packs, csp '
bsp https:foithub.comMicros,., esp v
bt https:feithub.comMdicroe. .. [core, bsp, ush W
CMEIS-FreeRTOS https:ffeithub.com/ARM-s... [None W
core https:foithub.comMdicroe, . lesp, bsp, CMSIS-FreeRT... '
SIVpte https:foithub.comMicros.,, [cote, bip '
c5p https:foithub.comMicros.., [dev_packs
dev_packs https:feithub.comMicroe... None
ofx https:ffeithub.comMdicroc... [core, bsp W
ofx_apps https:foithub.comMdicros,, pfx '
mhe https:foithub.comMicros.., Mone
micrinm_ncesd https:feithub.comMlicros.. [core o
motor_control https:feithub.comMicroe... lesp, dev_packs W
net https:ffeithub.comMdicroc... [core, bsp W
tench https:foithob.comMdicros,,, lesp '
ush https:/foithub.comMicros.. [cote, bsp v
wolfss] https:feithub. combwalfSS... [None W
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Harmony Framework Downloader

Check and select to “Accept All License” to starting download.

2 Software License Agreements

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

Select a license to view:

ChIEIE License
MFLAB Harmonwv License
Microchip Device Family Pack License

=elect a license from the list to view the agreement.

The selected license applies to the following packages:

Please click Accept All License Accept License

Accept All Licenses
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Harmony Framework Downloader

Wait until download finished, full package will take long time.

2 Clean Package x

Progress Monitor

Compioc: N © /2

Cutput: 2 Package Download Status: Done! *
Clone operation complete. ]

Clone operation complete. Progress Monitor

Resolving deltas

Checking out tag: v3.3.0 Completed: | T ——_—

Checking out files
Checking out tag: v3.3.0

Checking out files Cutput:
Resolving deltas
Resolving deltas CTone operation complete. ~
Resolving deltas Checking out tag: v3.3.0
Checking out tag: v3.4.0 Checking out files
Checking out files Clone operation complete.
Clone operation complete.
Clone operation complete.
< Clone operation complete.
Clone operation complete.
Clone operation complete.
Clone operation complete.
N Package download operation complete.
Press the 'close’ button to continue.
W

. ( Close }—

Close [
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Harmony Framework Downloader

Click Finish to complete download.

2 MPLAB Harmony Framework Management Tool X

Steps Package Configuration

1+ Framework Install Path iVl

21 Connection Settings i a

3t Dowrload Catalog Mame Local Version Available Version Statns

4:  Download Packages

5. Package Configuration andic w330 v3.3.0 Up to Date
bootleader w300 v3.0.0 Up to Date
bap w340 v34.0 Up to Date
bt w330 v3.3.0 Up to Date
colR v3,4.0 v3,4.0 Up to Date
cryplo v3.3.0 v3,3.0 Up to Date
csp w3.4.0 v3.4.0 Up to Date
dew_packs w3.4.0 v3.4.0 Up to Date
efx w330 v3.3.0 Up to Date
ofv_apps w330 w330 Up to Date
mhe w331 viil Up to Date
MICINm_1eos3 w300 v3.0.0 Up to Date
motor_control v3.3.0 v3,3.0 Up to Date
net v3.3.0 v3,3.0 Up to Date
tonch w320 v3.2.0 Up to Date
nsh w3.2.2 v3.2.2 1cl Ot of Date

Back Cancel Help
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