
Section 4
Getting Started with First Project
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Lab0 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 ?
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Lab0 Create Project
Step 1

Open MPLAB X IDE v5.20, firstly.

Double Click!
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Lab0 Create Project
Step 2

Select File ► New ► Project  or  Click icon

Click
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Lab0 Create Project
Step 3

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

32-bit MPLAB Harmony 3 ProjectMicrochip Embedded

Next
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Lab0 Create Project
Step 4

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

Must check

Next

Click

D:\HarmonyFramework_3.3.0
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Lab0 Create Project
Step 5

Location : C:\Exercises
Folder : Lab0_First_Project
Name : Lab0_First_Project
Path : C:\Exercises\Firmware\Lab0_First_Project.X

Auto generated

Auto generated

Wait a while after click Next

Don’t forget C:\

No white space of project folder

Tips : 
You could create project at
\LABs\Exercises

C:\Exercises

Lab0_First_Project
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Lab0 Create Project
Step 6

Name : default
Device Family :  ATSAM            Target Device : ATSAMD21G18A
Device Filter :    ATSAMD21G18A

Don’t change

Auto selected

Don’t miss any character

Input: ATSAMD21G18A

ATSAM

Finish
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Lab0 Create Project
Step 7

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

Select Standalone
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Lab0 Create Project
Step 8

Wait a while to launch Harmony Configurator.

Wait a while !
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Lab0 Create Project
Step 9

Click launch and wait a while

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

For class,
we only need CSP (Chip Support Package) module.
It’s PLIB (peripheral Library) main package.
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Full Harmony 3 framework modules 
(11 GBytes)

Select only necessary modules
for your project

Select module version
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Lab0 Create Project
Step 10

Harmony Configurator interface show up, let’s come back later.
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Full Harmony 3 framework modules 
(11 GBytes)
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Lab0 Generate Code
Step 11

Click                     to Generate Code.

Click

Generate
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MPLAB X IDE Interface

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

Project window.
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MPLAB X IDE Interface

Dashboard window.
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MPLAB X IDE Interface

Source code and Output window.
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Lab0 Project Properties
Step 12

Now we need do some project settings in project properties :

Click          on Dashboard  or

Right click on project and
select to Properties.

Click

Right click

Properties
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Lab0 Project Properties
Step 13

Select current hardware tools : SN: ATML000000xxxxxxx
Compiler Toolchain : XC32 (v2.20) [C:\Program Files (x86)…]

XC32 starting support ARM series v2.00 above.

XC32 [Download Latest]
- XC32 (v2.20) [C:\Program F…]

Microchip Kits
- Atmel Embedded Debugger (EDBG)
- SN: ATML000000xxxxxxx

Conf: [default]

Please confirm device again

ATSAMD21G18A

Click OK to finish Project Properties
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Lab0 Reparse Project
Step 14

Return to MPLAB X IDE and click main.c to open it.

Check main.c whether found couple of unresolved file or 
identifier in your source code.
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Lab0 Reparse Project
Step 15

Right click

Reparse Project

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

Code Assistance



©  2019 Microchip Technology Incorporated. All Rights Reserved. Slide  242019 Summer Elite

Lab0 Add Code
Step 16

Add below code segment to main.c

// TODO 0.01
uint32_t i = 0;
uint32_t x = 0;

int main( void )
{

SYS_Iinitialize(NULL);

while( true )
{

SYS_Tasks();

// TODO 0.02
for( i = 0 ; i < 2000000 ; i++)
{}
x = x + 1;

}

return ( EXIT_FAILURE);
}
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Lab0 Build Project
Step 17

Click Icon       or           or press F11 to build your project.

Compile result message will shows to output windows.

Build Status

Data (SRAM memory) consume
Program (Flash memory) consume
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Build Failed表示程式有誤, Output視窗會提示錯誤訊息。可使
用滑鼠雙擊錯誤訊息, 會跳到程式中有錯誤的地方。接著觀察,
冷靜的判斷, 找出錯誤。

常見的錯誤:
大小寫不一致:

C 語言中大小寫不同就代表不一樣的名稱。

變數未宣告, 或重複宣告:
變數一定要先被宣告才能使用 ,且僅能宣告一次。若要使用在
其他檔案所宣告的變數, 則需加上extern修飾詞。

敘述(Statement)區塊不完整:
少了敘述結尾的分號(;)或Statement Block的大括弧( { , } ) 。

引數或參數列不對稱:
呼叫函式時的參數數量或型別不正確。
Ex:void Func(int, int, int); 呼叫時要給3個整數型態的參數。

Build Failed !
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Lab0 Programming Project
Step 18

Click Icon          to build and program firmware to EVB.

Different Programmer SN of your project while programming.

Build

Clean and Build

Build and Programming

Debug Project
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MHC interface

If you already close MHC, please open it through below steps.

Select Tools ► Embedded ►MPLAB® Harmony 3 Configurator

Select Harmony Framework location path.

Tools

Embedded MPLAB® Harmony 3 Configurator

Use the Path setting with Project

Use the Path setting in MPLAB X IDE

Reconfigure Path setting of Project

Path in MPLAB X IDE

Click Lunch

Should select this
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MHC interface

Click launch and wait a while

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

Full Harmony 3 framework modules. (9G Bytes)

Select only necessary modules
for your project

Select module version
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MHC interface

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

Open
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MHC interface

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

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

Available Components

Available Components

Available Components
ExpendReduce package
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MHC interface

Available Components in Full package of MHC.

Available Components

Available Components

Available Components
Expend

Full package
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MHC interface

Active Components. (Current modules in project)
Configuration Options Configuration Options

Active Components

Please enlarge window 
to see Active Component

Active Components
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MHC interface

Project Graphic. (Project function block diagram)

Drag and Drop       between modules
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MHC interface
Easy View Configuration

Tools (Easy View Configuration)

Tools

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

ADC Configuration
will not shows in a new project
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MHC interface
Easy View Configuration

Tools : Pin Configuration
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MHC interface
Easy View Configuration

Tools : Clock Configuration
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MHC interface
Easy View Configuration

Tools : NVIC Configuration
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MHC interface
Easy View Configuration

Tools : ADC Configuration ADC Configuration
will not shows in a new project
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Appendix-A
MHC 3 Installation and General Setup in MPLAB X IDE
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MHC 3 On-line Installation

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

Plugins

Tools Available Plugins

MPLAB® Harmony Configurator 3

3.3.0.1

Install and Restart
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MHC 3 Off-line Installation

Select Tools ► Plugins 
Select Downloaded

Plugins

Tools
Downloaded

Add Plugins…

\Tools\MHC_3.3.0.1\

Com-microchip-mplab-moudules-mh3.nbm
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MHC 3 Off-line Installation

Select Downloaded ►MPLAB® Harmony Configurator 3

MPLAB® Harmony Configurator 3

3.3.0.1

Install and Restart

Downloaded
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MHC 3 General Setup

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

Options

Tools Plugins

Select your Harmony Framework Location

Standalone Window

MPLAB® Harmony Configurator 3
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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

Compiled HTML Help (.chm)

PDF Help (.pdf)

HTML Help (.html)

doc

docs
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Harmony Framework Examples

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

apps

By Peripheral
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Appendix-C
Harmony Framework Downloader
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Harmony Framework Downloader

Download while project creation.

OR

Tools ► Embedded ►MPLAB® Harmony 3 Framework Downloader

Launch Framework Downloader

MPLAB® Harmony Framework Downloader
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Harmony Framework Downloader

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

Create Folder
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Harmony Framework Downloader

Given GitHub repository link and test network connection. 

Test Connection

Next
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Harmony Framework Downloader

Downloading Catalog (Wait a while for retrieve lists).

Next



©  2019 Microchip Technology Incorporated. All Rights Reserved. Slide  582019 Summer Elite

Harmony Framework Downloader

Choice all modules or proper modules for your project.

Check only necessary modules you want

Warring !! Full download (11GB) will take 30min ~ 1hr Download
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Harmony Framework Downloader

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

Please click Accept All License
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Harmony Framework Downloader

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

Close
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Harmony Framework Downloader

Click Finish to complete download.

Finish


