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MPLAB Harmony Configurator User's Guide

This section provides user information on using the MHC.
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Installing MHC

This topic provides information on installing the MHC plug-in.

Description

Installing the MHC Plug-in
1. Start MPLAB X IDE and select Tools > Plugins.
2. Select the Downloaded tab and click Add Plugins...

3. Inthe Add Plugins dialog, navigate to the MHC com mi cr ochi p- npl ab- nmodul es- mhc. nbmplug-in file, which is located in

<install-dir>/utilities/nmhc, and then click Open.
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4. Ensure that the Install check box for the plug-in is selected and click Install.
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e

a Plugins

| Updates | Available Plugins (16) | Downloaded (1) | Installed (26) | Settings|

Add Plugins... Search:

Install

MPLAB® Harmony Configurator Remove

MPLAB Harmony Configurator

{fiy Community Contributed Plugin

Version: 1.0.7.16

Author: Microchip Technology Inc.
Date: 2/10/16

Source: Microchip Plugins

Homepage: www.microchip.com/harmony

Plugin Description
MPLAB® Harmony Configurator.

Install 1 plugin selected

5. Follow the prompts from the installation and continue until the installation completes. (Do not be concerned if the version you are installing is
signed but not trusted, simply click Continue). Once the installation has finished you can close the Plugins dialog.

6. To verify the installation, select Tools > Plugins and select the Installed tab. The MHC plug-in you installed should be included in the list.
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MPLAB Harmony Configurator Interface
This section describes the MHC interface.
Description

This section provides a basic overview of the MHC user interface. For detailed information on using MHC to create a MPLAB Harmony application,
refer to Using MHC to Create a New Application. Most of the figures shown in this section are from screen captures of MPLAB with the Aria
Quickstart project loaded. You can find this project in the MPLAB Harmony application folder

Napps\ gf x\ari a_qui ckstart\firmuare\aria_qui ckstart. X. Load this project and follow along.

Quick Review of MPLAB Windows

Let’s first review the windows that are visible after loading the Aria Quickstart project and setting the project as the “Main Project”. The Main
Project is set by right-clicking on the project name aria_quickstart and setting it as the main project. If the window configuration shown in the

following figure is different than the one shown in MPLAB X IDE, select the Window:Reset Windows task from the Windows MPLAB menu. Before
launching the MPLAB Harmony Configurator you should see:

£3 MPLAB X IDE v3.55 - aria_quickstart : pic12mzef sk meb2 IS ol |
File Edit View Navigate Source Refactor Run Debug Team Tooks Window Help Q- Se
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L i) ct Type: Applcation
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(5 Data 524288 (0x800C
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i Debug Tool
O ResicE Output
{0 Debug Resources -

»

3 1]

To launch the MPLAB Harmony Configurator, assuming you have already installed this plug-in, select Tools > Embedded > MPLAB Harmony
Configurator:

Window Help
Embedded 4

Licenses

-
{

MPLAB® Harr&my Configurator

Initial MHC Display

After launching the MHC, you should be prompted to load the MHC configuration (. mhc) file attached to the active project configuration:
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StartPage ® MPLAB® Harmony Configurator™ %

[ b | 4 2 5%
Optons* | CockDiagram x| PnDagram x| Pin Settings  x
MPLAB Harmony & Applcation Configuration

Dashboard /
Navigator

[y

= o - et
Vokume I: Gotting Stanied Witk MALAR
——,

¥ Applcation Configuration
Projects/ + Harmony Framework Configuration
. + 85 Configuration
Files / 4 Thed Party Lbraries "
Services 7 Device & Project Configuration ,f S ’
$ Cron Cortgueson -u.‘l T
e e e "‘..: = open MHC INTEGRATE
- | Configuration
Dialog Window MPLAB!
————— Harmony
MPLAB Harmony Configurator Screens Help

MPLAB ;-IarmonyConflgurator Output/ Device Pin Table

The upper left window, which had Project / Files before, will update with a new third tab, Services. The upper right window appears and shows the
MPLAB Harmony Configurator Help. The bottom window, which had only Output before, now has a new tab showing the Device Pin Table.

A new tab, MPLAB Harmony Configurator, has been added to the main window. There are four sub-tabs in this new window:

* Options — Selects various application options within MPLAB Harmony.

* Clock Diagram — Shows the current configuration of the device’s clocks.

« Pin Diagram — Provides a graphical overview of how the project configures the device’s pins.
« Pin Settings — Provides a tabular summary of how the device’s pins are configured.

For more details on configuring pins, see Volume Ill: MPLAB Harmony Configurator User's Guide > MPLAB Harmony Graphical Pin Manager.

MHC Toolbar

Just below the “MPLAB Harmony Configurator” tab is a new toolbar:

The tool icons are as follows:

Open Configuration — Brings up a window to select and read a . mhc configuration file.

Y <.:cocc i LG Stre u] MPLAB® Hamony Confguatort |

' 1 B P4 | 596 6:/J'8Tg
;‘F:' _s;ﬂ;“:wimh‘ et yomlons' Clock Diagram X |PnD|aqam x IPnSetmgs x
R PP | 2| %
Stz eess Tool leons:
3 dopkcason Cantasen 1: Open Configuration
ey 2: Save Configuration
3: Import (Configuration)
4: Export (Configuration)
5: Generate Code
6: Harmony Framework Configuration
7: Launch Utility Pull-Down Menu
— 8: Option Tree View (Full or Active Only)

{ MPLAB® Harmony Configurator* %/

r L %

ADC Configuration

‘am
Clock Configuration
m -
Display Manager
Graphics Cgposer
Pin Configdtetion
I

Save Configuration — Brings up a window to save the current MHC configuration as a . mhc file or to save the current Board Support Package

(BSP) configuration as a new custom . mhc file.

Import — This allows you to import configuration options or a project backup. The second option, MPLAB Harmony Graphics Composer, is only

available when the Graphics Composer screen is active:
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L B

e | 2|5 | B

StartPage | MPLAB® Harmony Configurator® |

Import[2ram x | Pin Diagram X | Pin Settings X |

Select an importer from the provided list:

MPLAB Harmony & Application Configuration Options
MPLAB Harmony Graphics Composer
MPLAB Harmony Project Backup/Restore

Export — Supports exporting various parts of the design. The third option, MPLAB Harmony Graphics Composer, is only available whenthe

Graphics Composer screen is active:

StartPage 3| MPLAB® Harmony Configurator® %2

*:'|E'|?3

Code}

Options™®

Cloc{ Exportp X | PinDiagram X | Pin Settings X |

=]
e - —

Select an exporter from the provided list:

MPLAB Harmony & Application Configuration Options
PLAB Harmony Configurator Pin Diagram and Pin Table
PLAB Harmony Graphics Composer
PLAB Harmony Project Backup/Restore

Export MPLAB Harmony & Application
Configuration Options

[ Epot | [ Concdl |

o

Generate Code — This initiates generating/regenerating the project’s code based on the options that have been chosen. To start this process

press the Generate Code icon:

>Code

St:ltPage 8[ MPLAB® Harmony Configurator* al

)25 | %

'Opbons ‘M’Generate Code[t X | Pin Settings  x |

You will probably next be prompted to save the modified configuration into the project’s . mhc file:
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’
2 Modified Configuration S5

Current configuration has been modified. Do you want to save it before file generation?

C:\microchip\harmony\v2_02_00b\apps'\gfix\aria_quickstart\firmware\src\system_config\pic32mz_ef_sk_meb2\pic32mz_ef_sk_meb2.mhc

| Dontsave | [ save || saveas |

Finally, the Generate Project dialog will appear, allowing you to select the code merging strategy, create a backup of the project, and use the
recommended compiler options for any new files created:

.
2 Generate Project E

Merging Strategy
Generated code merging strategy: _“&t_mabcdy Overwrite User Changes |- J
Description: All generated file content will be replaced by the contents of this generate

operation. Any user changes will be overwritten.

Automatcaly Overwrite User Changes ﬁ
Prompt Merge For All Differences

- Prompt Merge For All User Changes

V| Create a backup of the current project state (recommended) Prompt Merge For New User Changes

V| Enable recommended compiler optimizations (if not set)

Copy framework files to local configuration directory.

| Generate | [ cCancel |

-

The available code merging strategies are:

» Prompt Merge for all Differences — The user will be prompted with a merge window for all generated files. This includes files that have no user
modifications.

» Prompt Merge for All User Changes — The user will always be prompted with a merge window for all generated files that contain user
modifications. You should always select this merge strategy after modifying anything under the Options tab, MPLAB harmony & Application
Configuration.

* Prompt Merge For New User Changes — The user will be prompted with a merge window for all generated files that contain user modifications.
The user will not be prompted to merge changes again for a given file unless the user makes further changes to that file.

« Automatically Overwrite User Changes — All generated file content will be replaced by the contents of this generate operation. Any user
changes will be overwritten.

Create a backup of the current project state — Provides the ability to revert all generated files to their original state, before code generation.

Enable recommended compiler optimizations (if not set) — A compiler optimization level of at least 'O1" is highly recommended for MPLAB
Harmony projects. This option will set the compiler optimization level to 'O1' if no optimization level is currently set.

Copy framework files to local configuration directory — Provides the ability to generate standalone project. All necessary files will be added
into MPLAB X IDE project, so it can be built and run without MPLAB Harmony framework.

Launch Utility Pull-Down Menu — Supports launching these applications:
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[ MPLAB® Harmony Configurator* x|

-1 % |

ADC Configuration

‘am
Clock Configuration
m -
Display Manager
Graphics Cgposer
Pin Configdtation

For more information on these options:
* ADC Configuration: Volume Ill: MPLAB Harmony Configurator (MHC) > MPLAB Harmony ADC Manager User's Guide

» Clock Configuration: Volume Ill: MPLAB Harmony Configurator (MHC) > MPLAB Harmony Configurator User’s Guide > Configuring the
Oscillator Module Using the MHC Clock Configurator

» Display Manager: Volume Ill: MPLAB Harmony Configurator (MHC) > MPLAB Harmony Display Manager User’'s Guide
e Graphics Composer: Volume IIl: MPLAB Harmony Configurator (MHC) > MPLAB Harmony Graphics Composer User's Guide

* Pin Configuration: Volume Ill: MPLAB Harmony Configurator (MHC) > MPLAB Harmony Configurator User's Guide > MPLAB Harmony
Graphical Pin Manager

Option Tree View — Selecting this icon toggles the option tree between “Global” and “Active” views.
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Using MHC to Create a New Application

Provides information on creating a new MHC project.

Introduction
This section provides an introduction to creating your own MPLAB Harmony applications using the MPLAB Harmony Configurator (MHC).

Description
MPLAB Harmony provides a MPLAB Harmony Configurator (MHC) MPLAB X IDE plug-in that can be installed in MPLAB X IDE to help you create
your own MPLAB Harmony applications.
To create a new MPLAB Harmony application with MHC, follow these three steps:
* Step 1: Create the New Harmony Project
» Step 2: Add and Configure Required Libraries/Modules
e Step 3: MPLAB Harmony Application Structure and Developing the Application
If you are a Microchip Libraries for Applications (MLA) user, and will be porting your application from the MLA TCP/IP, File

Note:  System, USB Device, Graphics, or peripheral libraries to the MPLAB Harmony equivalents, refer to Porting to MPLAB Harmony for
more information.

Prerequisites
This topic describes the prerequisites for creating your own MPLAB Harmony applications using MHC.

Description

This tutorial assumes that you have already completed these steps before you start:
1. Installed the MPLAB X IDE (http://www.microchip.com/mplabx).

2. Installed MPLAB Harmony (http://www.microchip.com/harmony).

3. Installed the MPLAB XC32 C/C++ Compiler (http://www.microchip.com/xc32).

4. Set up a working PIC32 development platform (http://www.microchip.com/32bit).

You can download the MPLAB X IDE, MPLAB Harmony and the MPLAB XC32 C/C++ Compiler from the links provided. If you do not already have
a PIC32 development platform, you can learn more about the PIC32 family and determine which hardware platform best meets your development
needs by visiting the 32-bit website listed previously.

This tutorial also assumes that you have some familiarity with the MPLAB X IDE, embedded C-language programming and PIC32 microcontrollers.
If you are unsure how to complete some of the steps in this tutorial, please refer to the documentation for the item on which you have questions.
You may also seek assistance from your peers on the Microchip discussion forums (http://www.microchip.com/forums) or from the Microchip
support staff (www.microchip.com/support).

Once you have everything installed, connected, and up and running you are ready to begin creating your own MPLAB Harmony applications.

Step 1: Create the New Project

To create a new MPLAB Harmony project, you first need to create a new MPLAB X IDE project and the basic set of source code files and
functions that are necessary for a properly formed MPLAB Harmony application.
Description

To create a new MHC project:
1. Select File > New Project or click the New Project icon in MPLAB X IDE.

2. In Categories, select Microchip Embedded and in Projects select MPLAB Harmony Project from the list of available project templates, and
then click Next to launch the Microchip Harmony Configurator Project Wizard.

© 2013-2017 Microchip Technology Inc. MPLAB Harmony v2.05 10
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X New Project x|
Steps Ch Project
1. Choose Project Q, Filter: I
2. .. -
Categories: Projects:
I ) Viicrochip Embedded Q 32-bit MPLAB Harmony Project
i-[_] Other Embedded (&4 Standalone Project
. @ Samples Q Existing MPLAB IDE v8 Project
Q Prebuilt (Hex, Loadable Image) Project
(& User Makefile Project
(& Library Project
Description:
MPLAB® Harmony Project Wizard

< Back | Next > I Einish Cancel Help

3. Specify the following in the New Project dialog:
» Harmony Path (path to the folder containing Harmony framework: <i nst al | - di r >)

* Project Location (the default project path is the apps folder within the selected MPLAB Harmony path)
« Project Name

« Configuration Name (optional)
« Target Device (when a valid harmony path is selected, the device selection menu will be filled)

¥4 New Project
Steps Choose Project
1. Choose Project Q, Filter:
2 ..
Categories: Projects:
e Sl Microchip Embedded (L Standalone Project
| ) Other Embedded {&d Existing MPLAB IDE v8 Project
. ), Samples (& Prebuilt (Hex, Loadable Image) Project

{5 User Makefile Project
{5 Library Project

Description:

Creates a new standalone application project. It uses an IDE-generated makefile to build your
project.

< Back Finish Cancel H Help

4. A MPLAB Harmony project will be created and the MPLAB Harmony Configurator will open. Refer to MPLAB Harmony Configurator for
additional information.
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Step 3: MPLAB Harmony Application Structure

Fle Edit View Navigate Source Refactor Run Debug Team Tools Window Hep [QF search (ctri+ |
‘ﬁt’@% *F'f“"‘ % - D’%"‘Eﬁ_'bﬁ %"Pc:om‘.%’.

x| Fies | exa.. | Ser.. | [ | MPLAB®Harmony Configurator® x| «| ] =] o] [ MPLAB® Harmony Configurator* | =
SRl ey ample L B (P :7 | :.ﬁ.‘{-k |3’ i | % Hebl

4 () Header Files
] ﬁ Important Files

Options | Clock Diagram X | Pin Diagram  x |

& ﬁ Linker Files MPLAB Harmony & Application Configuration
%[5 Source Files +-Application Configuration
#-([@@ Lbraries + Harmony Framework Configuration
@@ Loadables +-BSP Configuration
@ Third Party Libraries
@ Device & Project Configuration
Main Wind Help
aln INAOW wind
Navigator X | & |_MPLAB® Harmony Configurator* _| =)
Output | pinTable x |

Output Window

Step 2: Add and Configure the Required Libraries and Modules

This topic describes how to configure the MPLAB Harmony library modules.

Description

1. In the Main window, expand the Device Configuration tree and select the desired device configuration settings.

. When complete, generate and save the configu

a w0

ration.

. Develop your application logic using the selected libraries.

. Expand the MPLAB Harmony Project Configuration tree and select and configure the desired libraries.
. If use of a Board Support Package is desired, expand the BSP Configuration tree and select the desired BSP.

At this point, you should be able to build, debug, and step through the application. Effectively, you have a running MPLAB Harmony system;
however, it is not yet ready to do anything. Next, you will develop your application state machine logic and make sure the system does what you

want it to do.

Step 3: MPLAB Harmony Application Structure and Developing the Application

This topic describes the steps necessary to mainta

Description

main.c

in the state machines.

The main.c file contains calls to the SYS_Initialize function, which initializes MPLAB Harmony modules, as well as applications. It also contains the
main task execution, which calls tasks for all selected MPLAB Harmony modules, as well as the application task function, APP_Tasks.

app.c

The app. c file contains the APP_Initialize function that is used to place an application into its initial state. It will be called from the SYS_Initialize

© 2013-2017 Microchip Technology Inc.
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function. The APP_Task function, which is also contained in the app. c file, implements the application state machine logic. Add application code
to this task as desired.

Refer to the example applications located in the <i nst al | - di r >/ apps/ folder within your MPLAB Harmony installation for example applications
for various MPLAB Harmony modules. Related documentation is available in the Applications Help > Examples section.
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Porting a Legacy PLIB to MPLAB Harmony

Provides an example on how to port a legacy (i.e., prior to MPLAB Harmony) USART Peripheral Library (PLIB) demonstration application to a
MPLAB Harmony application using the MPLAB Harmony Configurator (MHC).

Description

A detailed procedure for porting the legacy UART PLIB Interrupt demonstration application
(<conpi l er-install-dir>/exanpl es/ plib_exanpl es/uart/uart_interrupt)to MPLAB Harmony is provided in the Framework Help
> Peripheral Library Help > Peripheral Library Porting Example .

In this example, the following assumptions are made:

* The PIC32MX795F512L device will be used; however, the process described in this section is applicable for other PIC32 devices with
appropriate changes

* The Explorer 16 Development Board is the hardware used in this example

» For the v1.33 MPLAB XC32 C/C++ Compiler, the exanpl es folder is not present. To view the legacy USART PLIB example, refer to v1.31 or
earlier of the MPLAB XC32 C/C++ compiler.
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Configuring the Oscillator Module Using the MHC Clock Configurator
Provides information configuring the Oscillator module using the MHC Clock configurator

Description
The MHC Clock Configurator is a component of the MPLAB Harmony Configurator (MHC) MPLAB X IDE plug-in. Its function is to provide a
graphical user interface to configure the Oscillator module.

While simulating the normal operation of the Oscillator module, the MHC Clock Configurator contains interactive controls, dynamic output, and
visual warnings to help guide the user in establishing the desired system clock configuration.

The MHC Clock Configurator is launched automatically when the MHC is launched. It is in the form of a tab panel in MPLAB X IDE. Clicking the
MPLAB Harmony Clock Configuration tab will open the MHC Clock Configurator.

MPLAB® Harmony Configurator® x]
J PP )| fHPcoce) | 2|

Options ~ Clock Diagram X IPin Diagram  x |

The clock configurator screen can also be accessed using the main window toolbar application launch feature. Simply click the application launch
icon and select Clock Configuration.

Clock Configuration

t
—  Graphics Composer
Pin Configuration

Cl
I

Another way to access the MHC Clock Configurator is via the Clock System Service section in MHC Harmony & Application Configuration tree
view. Pressing the Execute button at the Launch Clock Configurator topic will either bring the tab panel into focus or launch the MHC Clock
Configurator, if the tab panel was closed.

Options ICIod( Diagram X | Pin Diagram X |

MPLAB Harmony & Application Configuration

Application Configuration
[=-Harmony Framework Configuration
Bluetooth Library
Bootloader Library
Cryptographic (Crypto) Library
Drivers
Graphics Library
Math Library
Operating System Abstraction Layer (OSAL)
Peripheral Library
[=}-System Services
[=-Clock
[=}- ¥ Use Clock System Service?
Select Service Mode | STATIC v

i-Launch Clock Configuratol I

Clock Configurator Settings

The MHC Clock Configurator is one option to configure the Oscillator Module. Another option is to configure directly via the

Note:  MPLAB Harmony & Application Configuration tree structure. The majority of the settings captured in the MHC Clock Configurator
exist under the Clock Configurator Settings node in the Clock System Service, while the remainder are in the Device Configuration
section.

Clock Configuration for PIC32MZ Family Devices
Provides configuration information for PIC32MZ family devices.

Description

The MHC Clock Configurator’s support of configuring the Oscillator Module of a PIC32MZ family device is divided into the following sub-sections:
* Configuring System Clock Frequency

» Configuring the Peripheral Bus Clocks

» Configuring the Reference Clocks

e Using the SPLL Divider Auto-Calculate Feature
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For details regarding the operation of the Oscillator module, refer to the "Oscillator" chapter in the "PIC32MZ Embedded Connectivity (EC)
Family Data Sheet" (DS60001191). This document is available for download from the Microchip website (www.microchip.com).

MPLAB® Harmony Clock Configuration | [EFEI]E]
USB Cock (USBCLK)
UsBPLL >
48000000 Hz

Reference Clock # 1

[ Auto-Calculate

_UPLLEN UPLLFSEL )
[oN v FREQ_24MHZ ~

REFCLKI

FRC 0=
_________________ 8000000
1 ROTRIM1(M)  OF
—_—P
rSvstem PLL ) ) | LPRC 32768 Hz | (M)
—_—
[s-10Mnz v | S0SC —37768 it M
FPLLRNG PBCLK -[2 x( N*_,T,]
| - REFCLKO1
200000000 Hz
SYSCLK RODIV1(N)
02 %

——
_FPLLIDIV FPLLMULT  FPLLODIV BFRC — o0 12
o MuLso v o Ov2 v PLL_FRC To Peripherals:

H
[
| FpLLiCLK ! T 200000000 Fr P1/125, PPS
| FRC |
: Auto-Caleulate | ROSEL1 [SYSCLK v/

Primary Oscillator
(POSC) _ 24.000,00073] He PLL_FRC
CLKO 200000000 Hz SYSCLK
a osa POSC >
N l >y To Irtarnal OHz 200000000 Hz F-=
XTAL . RF Logic .
[—]
l" 1— Enable che Peripheral Bus Clock #1 _peau |
> PBCLK2
) b POSCMOD 8000000 Hz paCLG
) Pl OFF « ON e
| | FRCDIV PBCLK1 | PBCLKé
[ > Postscaler > [PBCLIG |
— 8000000 Hz 100000000 Hz ==
Oscillator FRCDIV 3
Ancux

8 MHz typical

oV v PBIDIV  OSCIOFNC
Backup FRC BFRC
Oscillator > E] \OFF ~ |
8MHz typical 8000000 Hz
To Peripherals:
LPRC
» SC2
Secondary Oscillator 32768 Hz
(SOSC) | 327634 Hz
505C0 SOSC
(34 >

32768 Hz

SOSCEN FSOSCEN

ON « oN »
ge— O oMz,
sosCl
FCKSM
FNOSC spLL - CSECME v
WDT, PWRT

Timer1, RTCC

Configuring the System Clock Frequency
Provides information on configuring the system clock frequency for PIC32MZ family devices.

Description

There are a total of five external and internal oscillator options as clock source:

* Internal Fast RC (FRC) Oscillator divided by the FRCDIV bits in the OSCCON register

* Internal Low-Power RC (LPRC) Oscillator

* Secondary Oscillator (SOSC)

* Primary Oscillator (POSC) (POSCMOD: HS or EC)

e System PLL (SPLL)

The device configuration bit FNOSC is represented as a drop-down with the above selections in the MHC Clock Configuration. The current
selection is represented in bold.
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PLL_FRC
200000000 Hz |

POS(i

24000000 Hz

ERC Peripheral

8000000 Hz |
FRCDIV

8000000 Hz

ON

» Postsca

PB1DI

BFRC
8000000 Hz

To Peripherals:

LPRC
> 0SC2

32768 Hz

SOSC

32768 Hz

FNOSC sPLL v

The Primary Oscillator (POSC) and Secondary Oscillator (SOSC) are customizable external clock sources. For the POSC, the device configuration
bit, POSCMOD, needs to be set to EC or HS. If FNOSC is set to SOSC, the device configuration bit, FSOSCEN, should be set to ON. SOSCEN is
set post-initialization. There is an option to override FSOSCEN with SOSCEN.
|
Primary Oscillator
(POSC) | 24,000,000/ Hz
CLKO

a osc1
> —
To Internal
LTAL . Logic
T Enable
N RS POSCMOD
i i it
osc2 OFF =

FRC
Oscillator
8 MHz typical

Secondary Oscillator Oscillato
(S0SC) | 3276812 He
SOSCO
(-4

SOSCEN FSOSCEN
oy [l[on ~] ON v
SOSCI

The output system clock frequency (SYSCLK) is displayed on the left side. This value (in Hz) corresponds to System Clock Frequency under
Calculated Clock Frequencies in the Clock System Service section in MHC Harmony & Application Configuration tree view.
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SYSCLK

»

200000000 Hz F==

Peripheral Bus Clock #1 PBCLK1
PBCLK2

PBCLK3
PBCLK4
PBCLKS
PBCLK7
PBCLK8

PB1DIV OSCIOFNC

2[5 (OFF v

To Peripherals:
0SC2

E;]"System Services
E}--Clock
=)

| Use Clock System Service?
- Select Service Mode | STATIC v
~Launch Clock Configurator
=-Clock Configurator Settings
é-w***" All settings listed here can be configured using the Clock Configurator ***=
[] set PBDIV (Override FPBDIV)
--Peripheral Clock Bus Divisor (1-8) [DIV_8 |
i'-v--Primary Oscillator Input Frequency (Hz) | 8000000
%-»'-Secondary Oscillator Input Frequency (Hz) |32768
[=-Calculated Clock Frequencies
?»'--System Clock Frequency (Hz) (80000000
Ev-v-Peripheral Bus Clock Frequency (Hz) [10000000 ‘
-USB PLL Clock Frequency (HZ) (48000000 |

[+-Command
[+-Common
[+}-Console

Configuring the Oscillator Module Using the MHC Clock Configuration for PIC32MZ Family Devices

Certain frequency values may be displayed in red when the input value does not meet specification and may cripple performance of the device. An
example is shown in the following figure, when the HS Oscillator Mode is selected for POSCMOD and the POSC input frequency set is outside of

the 4 MHz - 32 MHz range. A dynamic help tip will also appear if the user hovers over the POSCMOD control or any of the red text.

L
Primary Oscillator
(Posc) | 133,000,000 Hz PLL_POSC R
CLKO 275000000 Hz
t :§—- POSC
” J_ To I‘ntemal 33 HZV
:XTAL o Logic 000000
Enable cRe
Ly T 5 5 POSCMOD - >
© osc2 HS VJ ON
‘ | o FRCDIV, o

FRC
Oscillator
8 MHz typical

FRCDIV

" I —
aTa n ornr

Pe

When in HS mode, POSC input frequency needs to be between 4 Mhz and 32 Mhz.I_

Another example is the SPLL, where FPLL (60 MHz — 120 MHz), FVCO (80 MHz — 240 MHz), and FIN (range specified by PLLRANGE) will
appear as red text, including an explanation tool tip, if they fall outside of their respective required ranges.

© 2013-2017 Microchip Technology Inc.
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_________________ ey
-

['system pLL _ | LPRC—

510Mhz v S0SC —

I PLLRANGE : PBOLK —
| |

SYSCLK —

MHz nrne~ 3

PLLIDIV  [Fin has to be between the range specified by PLLRANGE¢

| DIV.2 [MUL_50 v [DIV_2 ) | ] PLL_POSC

| pLLICLK | 45¢

: Auto-Calculate ] |

Configuring the Peripheral Bus Clocks

Provides information on configuring the peripheral bus clocks for PIC32MZ family devices.

Description
Each of the eight Peripheral Bus Clocks on the PIC32MZ family devices can be configured by using the tabs on the left.
! FPLLIDIV FPLLMULT FPLLODIV BHRC 500000 He g
I ov_1 v MULSO v onv2 v PLL_FRC To Peripherals:

|
[ FPLLICLK :  eoooooeors P1/125, PPS
:-FRC hf Auto-Calculate | ROSEL1 SYSCLK

'rimary Oscillator
POSC) 24,000,000 5 Hz PLL_FRC
o SYSCLK
a osa .
) To mana 200000000 Hz -
XTAL RF Logic
T PaCLKY
r T Enable Peripheral Bus Clock #3
s = POSCMOD | pBCLR2
Q 0562 OFF v PBCLK3
' PBCLK3 EHETEA
y g Postscaler »
ca _— o
Oscillstor ERCDIV PBCLKT
8 MH:z typical _PBCLKB
oV v PB3DIV
Backup FRC BFRC —
TUN Oscillator >
8 MHz typical 8000000 Hz
To Peripherals:
LPRC LPRC
Secondary Oscillator Oscillator P, Hz= C, CMP,
(s0SC) | 32763 ¢ Hz imers,
$08C0 SOSC utput Compare,
(34 ’ » Input Capture
32768 Hz
SOSCEN FSOSCEN
] ON « ON w
(-4 :
S0sCI
FCKSM
FNOSC spLL v CSECME v

The output frequency is in bold. The “To Peripherals” window provides a reminder of which peripherals each clock is driving.

This value (in Hz) corresponds to Peripheral Bus Clock Frequency under Calculated Clock Frequencies in the Clock System Service section in
MHC Harmony & Application Configuration tree view.

a It is important to know the acceptable clock range for the peripherals. The Clock Configurator will NOT provide a warning if the
Note:  output peripheral clock frequency falls outside of the specified range of the peripheral.

Configuring the Reference Clocks
Provides information on configuring the reference clocks for PIC32MZ family devices.

Description

Each of the four Reference Clocks on the MZ Family of device can be configured by using the tabs on the left.
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USB Clock (USBCLK)

>

UsSB PLL

UPLLEN UPLLFSEL
ON v [FREQ_24MHZ v

REFCLK1

Reference Clock # 1
REFCLK2
Auto-Calculate REFCLK3
REFCLKA

215 |

FRC———————— ]
lsystempnt 07 jl LPRC — 0T ROTRML(M)  OF
—
| 510Mz v : SOSC o "
PLLRANGE PBCLK —[2 x(N+gs
| i REFCLKO1
- fr= L | 96060037.52 Hz
8MHz 00 200 SYSCLK — RODIV1(N)
MHz Mz | BERC 12 Fuss
PLLIDIV PLLMULT PLLODIV | — 200000012 —
ovV3 v MUL S0 v ov2 v | PLL_POSC To Peripherals:
| pLuicik I 51, PPS
: POSC v Auto-Caleulate | | ROSELL [sPLL v

The clock input source (ROSELX), divider (RODIVX), trim value (ROTRIMXx) are independently configurable. The output frequency (REFCLKOX) is

in bold.

This value (in Hz) corresponds to Reference Clock Frequency under Calculated Clock Frequencies in the Clock System Service section in the

MHC Harmony & Application Configuration tree view.

Using the Reference Clock Auto-Calculate Feature

Provides information on the reference clock auto-calculate feature for PIC32MZ family devices.

Description

The MHC Clock Configurator is equipped with the ability to help the user establish the closest possible match to a user-desired target reference
clock frequency. The Auto-Calculate feature is designed to determine the divider and trim values in the each of the four reference clocks based on

a user requested clock output frequency.

The feature can be accessed via the Auto-Calculate button in the Reference Clock section of the Clock Configurator.

USB Clock (USBCLK)

>

UsBPLL

UPLLEN UPLLFSEL
ON v FREQ24MHZ v

510Mnz v
PLLRANGE

PLLIDIV PLLMULT |
V3 v MULSO v |
| pLucik
| [posc ~ '

I

Clicking the Auto-Calculate button opens the Auto-Calculate dialog.

© 2013-2017 Microchip Technology Inc.

REFCIK1
REFCLK2
REFCLK3
REFCLKS

Reference Clock # 1

Auto-Calculate

REFCLKI

POSC
FRC ———————b 21/
LPRC R0T1R|M1(M) O
S0SC -
PBCLK -[2x Negs
2 REFCLKO1
| 96060037.52 Hz
SYSCLK RODIV1(N)
BFRC — oo 13 [P
PLL_POSC To Peripherals:
| 51, PPS

200000000 Hz
ROSEL1 SPLL v
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2 Reference Clock Divider and Trim Auto-Calculator lﬁ

Target Reference Frequency PG,OO0,000 = Hz
REFCLK Input Frequency 200000000 Hz
Best Achievable Frequency 96,060,037.52 Hz
% Error 0.06254 %

[ Apply ] [ Cancel ]

[
Enter the desired target reference frequency (remember to press the <Enter> key), and the dialog window will display the best achievable
frequency that can be provided by the Reference Clock Divider (RODIVx) and Trim (ROTRIMx) combination, as well as the percentage
discrepancy from the desired value, if any. The REFCLK Input Frequency is determined based on selection at ROSELX.

If the I12S driver is selected as part of the configuration, the Reference Clock Divider and Trim Auto-Calculator dialog opens automatically
reconfigured with the option to use the target 12S input frequency as the target reference frequency.

[ 2 Reference Clock Divider and Trim Auto-Calculator lé‘
Target Reference Frequency 200,000,000 = Hz
@ Target 12S Input Frequency 12288000 | Hz
12S Baud Rate (Audio Sample Rate) 48000 | Hz
12S Baud Rate Multiplier (MCLK) 256
[l REFCLK Input Frequency 200000000 Hz
Best Achievable Frequency 12,289,966.39 Hz
% Error 0.016 %
) [ Apply ] l Cancel l
(

Clicking the Apply button will cause the MHC Clock Configurator to update the Reference Clock divider and trim to establish the closest
achievable frequency.

Using the SPLL Divider Auto-Calculate Feature
Provides information on the SPLL auto-calculate feature for PIC32MZ family devices.
Description
The MHC Clock Configurator is equipped with the ability to help the user establish closest possible match to a user-desired target system clock

frequency. The Auto-Calculate feature is designed to determine the divider and multiplier values in the SPLL-based on a user requested system
clock frequency.

The feature can be accessed via the Auto-Calculate button in the SPLL section of the Clock Configurator.
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Msytompte T T T T T T T T
System PLL , ‘ |

34-64Mhz v S

PLLRANGE : PE
Fuw Fueo Fee

1MHz 122 3.8 0 | SYS

| MHz MHz | B
_ PLLIDIV _PLLMULT _ PLLODIV |

DIV.8 v MUL_122 v | DIV.32 v | PLL.
| pLuicik |
| [FRCwv) [ Auto-Calculate ] i’
- N === .

Clicking the Auto-Calculate button opens the Auto-Calculate dialog.

r

2 Auto-Calculate SPLL Dividers

Desired System Frequency
PLL Input Frequency
Best Achievable Frequency

% Error

[ Apply ] [ Cancel ]

|

Enter the desired system clock frequency (remember to press the key ENTER), and the dialog window will display the best achievable frequency
that can be provided by the SPLL divider/multiplier combination, as well as the percentage discrepancy from the desired value, if any. The PLL

Input Frequency is determined based on selection at PLLICLK (FRC or POSC).

Clicking the Apply button will cause the MHC Clock Configurator to update the SPLL dividers and multiplier to establish the closest achievable

frequency.

4 Note:

Clock Configuration for PIC32MX Family Devices
Provides configuration information for PIC32MX family devices.

Description

The Auto-Calculate feature will also update the PLLRANGE setting to satisfy the necessary FIN frequency.

The MHC Clock Configurator’s support of configuring the Oscillator Module of a MX Family Device is divided into the follow sub-sections:

» Configuring the System Clock Frequency

* Configuring the Peripheral Bus Clock

« Configuring the Reference Clock

» Configuring the USB PLL

¢ Using the SPLL Divider Auto-Calculate Feature

For details regarding the operation of the Oscillator module, refer to the "Oscillator" chapter in the specific PIC32MX device data sheet:

*  PIC32MX1XX/2XX (DS60001168)

e PIC32MX1XX/2XX/5XX 64/100-pin Family (DS60001290)
* PIC32MX320/340/360/420/440/460 (DS60001143)

* PIC32MX330/350/370/430/450/470 (DS60001185)

e PIC32MX5XX/6XX/7XX (DS60001156)

Each of these documents are available for download from the Microchip website (www.microchip.com).

© 2013-2017 Microchip Technology Inc.
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The following figure shows the configuration screen for PIC32MX1XX/2XX, PIC32MX 330/350/370/430/450/470, and PIC32MX1XX/2XX/5XX
64/100-pin Family devices.

MPLAB® Harmony Clock Configuration I[ £
USB PLL |
|
|
| USB Clock (48 MHz)
l r Reference Clm:k1
UFIN (. |
4 MHz : | :
UPLLIDIV UPLLEN UFRCEN | | reram |
::W.Z«‘V: OFF v: :OFF v: | : |
Fe-—-—r—_—_—_——— e, ————— - | B o |
_________________ "
l[-sV stem PLL | ON ROTRIM( ) OE :
|
| —i -2 |
> X l REFCLKO |
t 8000000 Hz
| oy | RODIV(N) | Fer |
|| 0 To: SPI /125 |
FPLLIDIV FPLLMULT FPLLODIV L |
| DIV.2 v MUL20 v DV v | |
POSC - i U I )} | ROSEL | |
|l (Sedected from FNOSC) | |l Posc v Auto-Calculate |
_________________ 4 S
Primary Oscillator
(POSC) ' 5,000,000 % Hz P
00,0005 80000000 Hz
SYSCLK
g - NS. >
=i s L e e socccorc el _ S0S00000E: Foys
f al # Ena:.f Peripheral Bus Clock |
4 T il POSCMOD 8000000 HE :
£33 P \OFF v 10000000 Hz |
- ,
500000 Hz |
FRC |
Oxciiaor >m PBDIV FPBDIV |
8MH: typical 4000000 Hz Fllovs ~ ows ~ |
_ FRCDIV ’ o ’ |
TUN DIV_2 v |
LPRC LPRC R — — — — — — — 7 7 7 /™
Secondary Oscillator Oscillator 31250 Hz
(SOSC) 32,768 = Hz
- st
32768 Hz
SOSCEN  FSOSCEN
[ \: ,ON v| (m v:
SOscI
FNOSC ‘pripL v
WDT, PWRT
Timer1, RTCC

The next figure shows the configuration screen for PIC32MX320/340/360/420/440/460 and PIC32MX5XX/6XX/7XX devices.
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MPLAB® Harmony Clock Configuration | Wi
USB PLL |
| | USB Clock (48 MHz)
| UFIN |
| 4 MHz |
| UPLLIDIV UPLLEN UFRCEN |
Primary Oscillator DIV_2 jv| OFF w| OFF v
(POSC) S I
8,000,000 ] Hz To Irternal
: o
¢ POSC
8000000 Hz Peripherals
PBCLK (TPB)
Enable Auto-Calculate 10000000 Hz
POSCMOD . PEOIV FPEDIV
(OFF v Fr , :
l ) DVE ~ DivEg ~
80 MHz 80MHZ ¢ '
FPLLIDIV FPLLMULT FPLLODIV
- pOSC DIV.2 v MUL20 w] bvai
. aﬁzm::;al (Setected from ) CPU and Select Peflpherali
80000000 Hz 4
FRC SYSCLK
8000000 Hz
[ ovis ] ==
g Divi6 »
500000 Hz

FRCDIV
R g Postscaler >
== o

FRCDIV
DV2
‘ g LPRC
31250Hz
Secondary Oscillator
(SOSC) | 35 76812 1z
50500 32768 Hz
BH SOSC
SOSCEN FSOSCEN
Fl/on » ON v
G+ ' )
sosc

FNOSC pript

WDT, PWRT

>

Timer1, RTCC

Configuring the System Clock Frequency
Provides information configuring the system clock frequency for PIC32MX family devices.

Description
There are a total of five external and internal oscillator options as clock source:
* Internal Fast RC Oscillator (FRC) divided by the FRCDIV bits in the OSCCON register
« Internal Fast RC Oscillator (FRC) divided by 16
* Internal Low-Power RC (LPRC) Oscillator
» Secondary Oscillator (SOSC)
* Primary Oscillator with PLL module (PRIPLL)
* Primary Oscillator (POSCMOD: XT, HS, or EC)
« Internal Fast Internal RC Oscillator with PLL module via Postscaler (FRCPLL)
« Internal Fast Internal RC Oscillator (FRC)

The device configuration bit FNOSC is represented as a drop-down with the above selections in the MHC Clock Configuration. The current
selection is represented in bold.
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MPLAB Harmony Configurator User's Guide

LPRC
31250 Hz

SOSC
32768 Hz

FNOSC

Primary Oscillator (POSC) and Secondary Oscillator (SOSC) are customizable external clock source. For POSC, the device configuration bit
POSCMOD needs to be set to EC, XT, or HS. If FNOSC is set to SOSC, the device configuration bit FSOSCEN needs to be set to ON.

Primary Oscillator
(POSC) | 8,000,000/% ] Hz
osc1
f % To Internal
[ XTAL o RF Logic
f = Enable
L T POSCMOD  ¢—
& ol (OFF v
b—
FRC
Oscillator —
8 MHz typical
TUN
LPRC
Oscillator

Secondary Oscillator
(SOSC) | 32,768/~ 2
S0SCO o

B34

FSOSCEN

SOSCEN
ON v/

D [ON +]

B

SOSCI
The output system clock frequency (SYSCLK) is displayed on the left side. This value (in Hz) corresponds to System Clock Frequency under

Calculated Clock Frequencies in the Clock System Service section in MHC Harmony & Application Configuration tree view.

MPLAB Harmony v2.05
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SYSCLK

1000000 Hz

FRCDIV
4000000 Hz

PBDIV FPBDIV

v DV8 «w

LPRC
31250 Hz

NelNe
—
32768 Hz

El--System Services

[
E
[

H-Col
H-Col
H-Col

E}--C]ock
E.

Use Clock System Service?

-Select Service Mode |STATIC v
~~Launch Clock Configurator
[=}-Clock Configurator Settings

g—---**** All settings listed here can be configured using the Clock Configurator *=*=
[] set PBDIV (Override FPBDIV)
%---Perlpheral Clock Bus Divisor (1-8) lDI\/_S v
?»-Primary Oscillator Input Frequency (Hz) 8000000
‘Secondary Oscillator Input Frequency (Hz) 32768
(=-Calculated Clock Frequencies
-System Clock Frequency (Hz) |80000000

-Peripheral Bus Clock Frequency (Hz) |10000000

“-USB PLL Clock Frequency (HZ) [48000000

mmand
mmon
nsole

Certain frequency values may be displayed in red when the input value does not meet specification and may cripple performance of the device. An
example is shown in the following figure, when the XT Oscillator Mode is selected for POSCMOD and the POSC input frequency set is outside of
the 3 MHz - 10 MHz range. A dynamic help tip will also appear if the user hovers over the POSCMOD control or any of the red text.

Primary Oscillator

v . SPLL
POSC 2|H >
(POSC) | 12,000,000/2] Hz 96000000 Hz
a fsc1 POS(;
l > I;,;:anal 12000000 Hz _
({4
:XTAL ap RF r
Enable FRC |
- T RS POSCMOD >
e 5 . g 8000000 Hz | on
osc2
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Another example is the SPLL, where FPLL (40 MHz — 120 MHz), FVCO (60 MHz — 120 MHz), and FIN (3.92 MHz — 5 MHz) will appear in red text,
including an explanation tool tip, if they fall outside of their respective required ranges.

| |
T’ Fu Fueo Fee | I_'_

—>
| 12 MHz 288 MHz 14z | |
| |
| _ PLUDIV. i needs to be between 3.92 MHz and 5 MHz |
DIV_1 v| [MUL 24 v |DIV_2 v
|[ (Selected from FNOSC) Auto-Calculate ] | |[
_________________ 2 .

Configuring the Peripheral Bus Clock
Provides information on configuring the peripheral bus clock for PIC32MX family devices.

Description

The Peripheral Bus Clock on the MX Family of device can be configured on the left.

SYSCLK

PBDIV FPBDIV
[Jjjoive «| |DIV.8 w

The output frequency is in bold. This value (in Hz) corresponds to Peripheral Bus Clock Frequency under Calculated Clock Frequencies in the
Clock System Service section in MHC Harmony & Application Configuration tree view.

D It is important to know the acceptable clock range for the peripherals. The Clock Configurator will NOT provide a warning if the
Note:  output peripheral clock frequency falls outside of specified range of the peripheral.

Configuring the Reference Clock
Provides information on configuring the reference clock for PIC32MX family devices.

Description

The Reference Clock on the PIC32MX1XX/2XX, PIC32MX 330/350/370/430/450/470, and PIC32MX1XX/2XX/5XX 64/100-pin Family devices can
be configured in the section labeled Reference Clock on the upper right area of the screen.
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I'uss PLL |
l |
l |
| | USB Clock (48 MHz)
| |l = = = — — = 1
Reference Clock
|
| UFIN | |
| 4 MHz : :
| UPLLIDIV UPLLEN UFRCEN | |
DIV.3 v [OFF v [OFF w
| s~ lofs] [omeis] | |
|y PR i —————— P ——————— -3 v |
————————————————— | OE |
| |
|
REFCLKO |
32000000 Hz
Frer |
To: SPI |
PLLIDIV PLLMULT PLLODIV : |
I DIV_3 v  MUL_24 v DIV.1 B | |
POSC - i L i & J
| aom e o et | |
_________________ g | e e ————

The clock input source (ROSEL), divider (RODIV), trim value (ROTRIM) are independently configurable. The output frequency (REFCLKO) is in
bold.

This value (in Hz) corresponds to Reference Clock Frequency under Calculated Clock Frequencies in the Clock System Service section in MHC
Harmony & Application Configuration tree view.

Using the Reference Clock Auto-Calculate Feature
Provides information on the reference clock auto-calculate feature for PIC32MX family devices.

Description

The MHC Clock Configurator is equipped with the ability to help the user establish closest possible match to a user-desired target reference clock
frequency. The Auto-Calculation feature is designed to determine the divider and trim values for the reference clock based on a user requested
clock output frequency.
The feature can be accessed via the Auto-Calculate button in the Reference Clock section of the Clock Configurator.

l'uss PLL

USB Clock (48 MHz)

|
|
' |
| | .
lfY— - 4y - - - - - - -
| : r Reference Clockjl
| UFIN . ' | UPLL |
4 MHz |
| | |
| UPLLIDIV UPLLEN UFRCEN | T |
| Dv3 v (OFF v [OFF v | I ‘ |
I S DO ! POSC12600000 H - |
| FRC ] 25615 v
['system PLL || LPRC ON ROTRIlM OE :
| || S0SC
M
| | "[2 x(N +m] |
t " Freo N REFCLKO |
| 32000000 Hz
| | PBCLK RODIV Frer |
| 15 To:SPI [
| |
| |
I !
|

PLLIDIV PLLMULT PLLODIV :
| DIV_3 v  MuL24 v D1 B |
| (sesected from FNOSC | ROSEL o~
1 ( o ) Auto-Calculate l [ Auto-Calculate
_________________ ‘J \

Clicking the Auto-Calculate button opens the Auto-Calculate dialog.
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2 Reference Clock Divider and Trim Auto-Calculator ﬁ
Target Reference Frequency PG,OO0,000 = Hz
REFCLK Input Frequency 200000000 Hz
Best Achievable Frequency 96,060,037.52 Hz
% Error 0.06254 %
Ll l Apply l [ Cancel ]

Enter the desired system clock frequency (remember to press the <Enter> key), and the dialog window will display the best achievable frequency
that can be provided by the Reference Clock Divider (RODIV) and Trim (ROTRIM) combination, as well as the percentage discrepancy from the
desired value, if any. The REFCLK Input Frequency is determined based on selection at ROSEL.

If the I12S driver is selected as part of the configuration, the Reference Clock Divider and Trim Auto-Calculator dialog opens automatically
reconfigured with the option to use the target 12S input frequency as the target reference frequency.

[ 2 Reference Clock Divider and Trim Auto-Calculator @‘
Target Reference Frequency 200,000,000 = Hz
@ Target 12S Input Frequency 12288000 | Hz
12S Baud Rate (Audio Sample Rate) 48000 | Hz

12S Baud Rate Multiplier (MCLK) 256

[l REFCLK Input Frequency 200000000 Hz |
Best Achievable Frequency 12,289,966.39 Hz
% Error 0.016 %
) [ Apply ] l Cancel l

(

Clicking the Apply button will cause the MHC Clock Configurator to update the Reference Clock divider and trim to establish the closest
achievable frequency.

Configuring the USB PLL
Provides information on configuring the USB PLL for PIC32MX family devices.

Description

Part of enabling the USB peripheral is to enable the USB PLL. The USB PLL requires 4 MHz input clock frequency for accurate operation. With
POSC being a variable value, it is important to configure the correct USB PLL Input Divider (UPLLIDIV) value. The MHC Clock Configurator will
provide visual warning if the value can lead to inaccuracy in USB operation.
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USB PLL I
|
|
I
o I
_’
6 MHz {
|
UPLLIDIV  [For accurate operation of the USB, UFIN has to be 4.0 MHzrE
[OFF v [OFF v | l
L . — e c—— — — — — — — — — — — — — — — — — |
|

Using the SPLL Divider Auto-Calculate Feature
Provides information on using the SPLL Divider Auto-Calculate feature for PIC32MX family devices.

Description

The MHC Clock Configurator is equipped with the ability to help the user establish closest possible match to a user-desired target system clock

frequency. The Auto-Calculation feature is designed to determine the divider and multiplier values in the SPLL-based on a user requested system

clock frequency.

The feature can be accessed via the Auto-Calculate button in the System PLL section of the Clock Configurator.

|_System PLL |
|
| !
-T—’ Fu Fueo Feu |
>

| 1 MHz 24 MHz 0.1MHz
| PLLIDIV PLLMULT PLLODIV :
| DIV.12 v MUL24 voovass v

posC | I I -

(Selected from FNOSC) Auto-Calculate l |

_
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|
-

Clicking the Auto-Calculate button opens the Auto-Calculate dialog.

[ 2 Auto-Calculate SPLL Dividers -
Desired System Frequency 80,000,000 % Hz
PLL Input Frequency 12000000 Hz
Best Achievable Frequency 80000000 Hz
% Error 0 %
[ Apply l [ Cancel l

Enter the desired system clock frequency (remember to press the <Enter> key), and the dialog window will display the best achievable frequency
that can be provided by the SPLL divider/multiplier combination, as well as the percentage discrepancy from the desired value, if any. The PLL
Input Frequency is determined based on selection at FNOSC (FRCPLL or PRIPLL).

Clicking the Apply button will cause the MHC Clock Configurator to update the SPLL dividers and multiplier to establish the closest achievable

frequency.
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MPLAB Harmony Graphical Pin Manager

Provides information on the MPLAB Harmony Graphical Pin Manager tool that resides within MHC.
Description

This graphical management tool exists for the purpose of enabling users to configure the pins of Microchip devices in a fast and intelligent manner.
The tool consists of a graphical representation of the state of the component and table that provides the means to configure the pins of the device.
Users intending to use this tool should be familiar with the MPLAB Harmony configuration tree.

The user configures a device using the following process:

e Launch the tool (if not already running)

» Add modules by enabling desired functionality in the configuration tree (e.g., USART or SPI)

* Using the pin table to “Lock” cells representing function and pin pairings

» Using the pin flag management dialog to change pin register values

* Generating resultant code through the Generate button

Once generation is complete, the resultant code for configuring the device pins will be automatically added to the user's project.

Launching the Tool

Describes how to launch the pin manager tool.

Description
The pin manager tool automatically launches when MHC starts.
(He dt Vew Nevigste Souce Refyctor Run Debug Tesm Joos Wndow beb [QF seorch ot ]
[HEES9E |~ IF7-8 DR R-QE-fe |
x WL rarmany Confpestors x [T 1T =] ] [ uevans narmony contwane [
E s  BRY)|p)| 2|0 (O Heb |
R ETK i v e e
aner S Harm
@ () Unker Fles I Unsvaiabie
;E:’;ﬂ“ W vetae Marmeny Catsoss | Index | Home Erevicus | e | Mok
# (@ Loadables Locked

MPLAB Harmony Graphical Pin Manager

This graphical management tool exists for the purpose
of enabling users to configure the pins of Micrachip
devices in s fast and intelligent manner. The tool

consists of a graphicsl representation of the state of
MaRr AV0 the componant and table that provides the means to
RAD AVSS configure the pins of the device. Users intending to
RAL he) RBIS wse this tosl should be familiar with the MPLAB
o = RBL4 Harmony conbgeration tree.
RB1 w RB13 The user configures a device using the following
rB2 g RE12 process
Ry - Rei1 @ Launch the toal (if net already renning)
vss - RB10 @ Add medules by enabling cesired
RA2 VCAP functionality in the configuration tree (e.g..
RAT vss USART or 5P1)
. @ Using the pin table to "Lock” cells
SOSCT % RBS representing function and pin painngs |
sosco RBS @ Using the pin flag management dialog to
RE7 change pin register values
RBS @ Generating resultant code through the
Generate button
Once generation is complete. the resultant code for
configuriag the device pinz il be sutomatically sdded
to the eser's project.
T — Topic

Name Description

Describas how to launch the pin

manager taol. -
< | »

Pin Settings ol=|ln|lo|le|lw
=== 1slszlslalalalelzlal8l8lelslsls]s s e 2|55l 5 55558
Modude Function 112|334 6| 7|8 |9 |W0|11]|12|13]|14|15|8|17|1B|9|WV|2n|R2|23|4|25|8|27|28
Cock soscal i
(0sC_Ip_0) 505C0
PGED1 I3
e PGEC1 F

The pin manager tool can be launched from the main window toolbar application launcher or from the option tree.
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&

Pin Configuration

MPLAB Harmony Graphical Pin Manager

S
Clock Configuration

Graphics Composer

The pin manager tool can also be launched from the configuration tree.

Tool Tabs

[=}-System Services
Clock
[#-Command
Common
Console
Debug
Device Control
DMA
File System
Interrupts
Message
[=]-Ports

=]

=<1

Launch Pin Manager ~ Execute I

.. *%%% | Jse Pin Manager to configure Pi

PS, CN, Pull-Up, Pull-Down, Open Drain, Digital & Analog functionality *=**=*

The pin manager tool has two tabs:

Pin Diagram (see the red section in the following figure)
Pin Table (see the blue section in the following figure)
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([MPLAB® Harmony Configurator™ || e el

L B P sl |2 O | £
Options | Clock Diagram~ x  PinDiagram x|
I Unavailabie
I avaiable
Locked
O
1 2
2 27
3 | %
s = =
5 W 24
6 NZ3
7 §22
8 = 21
s f 2
5051 =
S0SCO a
Output Pin Table x|
Package: [SOIC | _ Pnsettngs | . .
= — glz|yla|s|e
HHEHEEE] 3|8|8[s(s|slnlsls|e|8|5)5)55]5]5(8(8
Modue Function 1|2|3|4a|s|6|7]|8|9|w0|1|r2|13|14|15(16[17|18|19|20|21]|22|23|24|25|2|27|2s
s sosct
(0sc_I0_0) sosco ]
PGED1 P
Debug 5
PGEC1

Pin Diagram Tab
Describes the pin diagram features.

Description
This diagram is a graphical representation of the selected component to be configured. The diagram contains the following:
Pin Names
These are the base names of each pin. These names will change based on the selected function for this pin.

O
mcr | O 1 AYDD
rao| O 2 aYSS
rat|d 3 o RE1S
reo| Ol ¢4 & RE14
REB1 5 ) REB13
rez| Mo 2 RE1Z
rRes| 07 X RB11
yss|O &  — RE10
raz|d o S VCAP
RA3 o V¥sS
5051 o RE9
505C0 w RES
YDD RE7
RES RE6

Pin States

© 2013-2017 Microchip Technology Inc. MPLAB Harmony v2.05 33



MPLAB Harmony Configurator User's Guide MPLAB Harmony Graphical Pin Manager

This is a graphical indication of the state of the pin.

Pin States Legend:

Color
Blue
Gray
Green
Red

Yellow

Icon
(|

OmEOo

Pin Numbers

Description

This pin can be locked to an available function in the table.

This pin is currently unavailable based on the state of the pin table.

This pin has been locked to a function.

This pin has been automatically locked to a pin based on function priority.

This pin is currently highlighted by the cursor.

The number for each pin.

Component Name

The name of this component.

O
MCLR O 1 25 [0 AVDD
rRa0 O 2 27 [0 AvSS
rRat O3 - 26 RBIS
Reo O 4 /= 25 [0 RBl4
rRE1 O S w24 I RB13
Rez Oe = 23[0 RBIZ
rRE3 7 2> 2z[d RelL
vss O s — 21 [0 Re10
UlRxk 09 S 203 vear
Ras O 10 Q 19 [0 vss
S0SCI : 11 o 18 [0 Re39
sosco M 12 17 [0 res
voD [ 13 16 [0 REB7
rRES [ 14 15 [ RB6
O
MCLR Ot 28 [0 AvDD
rRA0 O 2 27 [0 avss
rat O 3| » 263 Reis
rReo O 4| /~ 25 Rel4
rRE1 OS5 Ly 24 [0 RB13
rez 06| = 23[0 RBI2
rRes O 7| > 22 [0 Rell
vss O s| = 21 [O rew0
rRaz Mo | @ 203 vcap
rRaz O 10| 2 19 [0 vss
soscr O 11| o 18 [0 RBY
sosco O 12l 17 @ res
voD [ 13 16 [0 RE7
RES [ 14 15 [0 RB6
O
MCLR [0 1 25 [0 AVDD
rRao O 2 27 [0 avss
ral O3 | o |26 @ RBIS
rReo O 4 |~ |25 [0 Rrei4
re1 O s | W |24 [0 REI13
rez D6 | 2 |23 [@ ret2
rRes O 7 | > |22 [0 Rei1l
vss O s | — |21 @ reto
rRaz 0o | S |20 [@ veap
Ras O 10| Q [19 0 vss
soscl O 11| o |18 [0 RB9
sosco O 12| " |17 [@ res
vop [ 13 16 [0 RB7
rRES [ 14 15 [ RB6
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Pin Table Tab

Describes the pin table features.

Description

MPLAB Harmony Graphical Pin Manager

Pin Table Tab

The pin table allows the user to graphically configure the pins for the given component. The table contains the following areas of interest:

Package Selector

This menu contains the available packages for the selected component.

a Changing this value will reset the state of the pins to default.
Note:

Output Pin Table x)

[pad:age:|soxc _:_|| Pin Settings l =l
dlelzlels|gls|elg|elE|8le|slals a|2|E|5|8|8(5|8|8|8
glglZ|8|z|B|8|8|2|2|c|R|8|8|B8|5|8|8|8[C|5|5(5(s(5(a[2(F

Module Function 1{213|4fs5s|6]7|8]9|wju|r 14|15/16| 17| 1819|220 |21]{22|23]24]|25|2%|27| B8
o sosct ]
(05¢._ID_0) een ]

PGED1 v
Debug B

PGEC1

Observe the changes in the diagram and table when the QFN package is selected for this device.
MPLAB® Harmony Configurator® x] N :] o

Pin Settings Button

L B[P

) 2115 [

Options | Clock Diagram  x _Pin Diagram "I
[: Unavailable
Available
Locked oo
v W T
Z2o02%za
[= = =
. | [ )
W~ OWws 0N
NN NN N NN
rRe0 I 1 21 [ RB13
rRE1 [@ 2 20 [} RrB12
rREZ [ 3 19 [ Re11
RE3 |0 4 PIC32MX110F0168 15 [[] RB10
vss @ s 17 [ vcap
R4z I 6 16 [ vss
rRa3 I 7 15 0 Rres
oS O0NOY
Ooooomer
HOQWwWwr~ o
npozooe
20
YA

This button shows the pin settings configuration menu. This dialog allows for the configuration of pin direction, drain, mode, latch, change
notification, and pull-up and pull-down options.

a Note:
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WW\T&XI
= = Sl | SHER S S
g|8(z(8|s(y|8(n 228 8 alele5880 855385588
Module Function 112{3|4}|5|6{7 |89 |Wj11|12]13|14|15[16|17] 18 20 |21122|23|124]25|26}27|238
]
Clock SOSCI
(0sC.10.0) 5050 ]
PGED1 D
Debug B
PGEC1

The pin settings dialog can also be launched from the main toolbar when the pin diagram is visible.
MPLAB® Harmony Configurator* "I

x|
— - | Voltage Function | Direction | Latch | Open Drain | Mode Change Notification pull Up | Pull Down
|__ Tolerance | (TRIS) | (LAT) (opc) (ANSEL) (CNEN) (Cneu) (CNPD)
1 MCLR 5V n/a - Digital - - - Al
2 RAOD In n/a - Analog - - -
3 RA1 In n/a - Analog - I~ -
4 RBO In n/a - Analog - - -
5 RB1 In nfa - Analog - I I
6 RB2 In n/a - Analog - - -
7 RB3 In n/a - Analog - - -
8 Vss 5v In n/a r Digital - - -
] RA2 In nfa I~ Analog I~ - r
10 RA3 In n/a - Analog - - -
11 RB4 S0SCI n/a nfa I~ Analog - - I~
12 RA4 S0SCO n/a n/a - Analog - - -
13 VDD 5V In nfa I~ Digital I~ - -
14 RBS 5V In n/a - Digital - - I~
15 RB6 5V In n/a - Digital - - -
16 RB7 5v In n/a - Digital - - I~
17 RB8 5V In n/a - Digital - I I |
18 RB9 5V In nfa - Digital - I I
19 VES] 5v In n/a - Digital - - Il
20 VCAP 5v In n/a - Digital - - Il
21 RB10 5v In n/a r Digital - - -
22 RB11 5V In n/a r Digital - - - =]
Pin Names
This row indicates the currently selected function for each pin. If no function is selected, the default pin name is shown instead.
Output PinTable x |
Package: [so1C ] Pmsetings | ol o
Slelzlels|glslale|ziB8 als]sls al3|2|5|5|2|5(8|8|8
HHEEEH R EIER IR A A R R
Module Function 1|2|3|4|s|6{7|8|9|wj1|12|13|14|15/16|17]18 0|21{22|23|24|25|26|27|28
Gock SOSCI
(0s¢_I0_0) S05CO ]
PGED1 2
pes PGECI °

Pin Numbers
This row indicates the number of each pin in the table.
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WPthkx}

Package: ISOIC vl PhSetﬁ'usl o
dlelzlels|nle|nlelglE|Els]slels a|2|E|5|5|8(5|5|8|8
g/12/3|8/¢|8/8/8/ 2|38/ RSB/ 8 B/8|8B\ 8|08 F6/8/8/8/2)%

Module Function 112 |3|4}|5|6] 7|89 |10}{11|12|{13|14(15]16|17{ 18 20 (21122(23124({25(26(27|28
Clock SOSCI
(0s¢.J0.9) 5050 [
PGED1 g
Debug B
PGEC1

Table Modules

This column contains the modules, or groups of functions, for the current configuration. These modules are controlled by the MHC configuration
tree.

Output Pin Table xl
Package: ISOIC 'I Pin Settings I - | ©
g | 8|3 B|l4a|e §HBB8" :R%sz:ﬁﬂ:uﬁg
glglg|8lz|B|8|812121|8|8|8|8|5|8/8|8[c|a|5(s(2(3(8/2(%
Module Function 1123 5|6 8|9 |w|1|12|13{14|15{16|17]18 0|21j22|23|24{s|w6|27|28
Clock SOSCI ]
(0sc.10.0) 50CO i
PGED1 o
Debug 5
PGEC1
Table Functions
This column displays the functions that belong to each module.
Output Pin Table xl
padage:|sorc v| Pin Settings ] o
ool ~ alelelBl8]g = wl2leiz(glelz|2lel8
gl2|Z|8iz|B|B|ei2|g|d|e[B|8iz(B|B|g|lo|z|z|z|8[B|2/2|3
Module Function 1|2(3|4|s5|6|7|8|9|0w]u|2]B|1a|15{1.6]17 19 21{22|23|24|25|26|27| B
Clock S0sCt ]
(0sc.10.0) 5050 ]
PGED1 2
Debug 5
PGEC1
Table Grid
This area contains the grid cells. This area is for making connections between pins and functions.
Table Grid Cell Legend:
Icon Description
The cell is currently unavailable and cannot be selected.
The cell is available for selection.
The cell has been locked by the user.
D The cell is a special debug indicator. This cell does not actually lock to a pin but is a visual debug reminder. This indicator means

that the pin this cell resides on will be appropriated for debugging purposes based on the currently selected debug options.

] This cell has been automatically locked based on the available choices. This selection takes function priority into account. This
lock cannot be changed by the user.

Module Management
Describes the module management features.

Description

The Pin Manager table displays modules based on selections made in the configuration tree.
Observe that by enabling the USART driver instance that the USART1 module appears in the pin table.
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VMJﬁ oo o] o[ 816 | e o o o] s s ][] e

| mwae Jafafsefslel]els[mwlululnlulslelv|sle[nlalalnlals|sla)a

e
. =

Now increase the number of USART driver instances to 2. Once the second USART instance is set to USART_ID_2, the table will display the
second USART module.
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[)-USART
£} [V Use USART Driver?

e inpemertaon [GARE 2]

----- Read\Write Model Support

[ [V Buffer Queue Support

--Number of USART Driver Clients

-Number of USART Driver

(& [¥ USART Driver Instance 0

= [ USART Driver Instance 1

UsseT Modde o [(AT B2 5]

omdnate

~USART Interrupt Priority [ INT_PRIORITY_LEVEL1
~USART Interrupt Sub-priority | INT_SUBPRIORITY_LEVELC ¥ |
Operation Mode [ DRV_USART_OPERATION_MODE_NORMAL ¥ |

Operation Mode Data (hexadecimal) [0x00
- [ Wake On Start

The U1RX, U1TX, U2RX, and U2TX functions are Peripheral Pin Select functions and can be assigned to multiple pins. Blue cells indicate a

potential pin-to-function lock. Observe that left-clicking the blue cell corresponding to pin 9 and U1RX locks that cell to that pin/function pair. UIRX

is now assigned to pin 9. Observe also that the name above pin 9 has changed to indicate the locked function, as well as the name of pin 9 in the
pin diagram.
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Options | Clock Diagram % Pin Diagram X |

MPLAB Harmony Graphical Pin Manager

Module Management

: Unavailable
Available
Locked
O
1 [0 AvDD
2 0 avss
3 1 26 [0 RBIS
4 ©/ 25 ret4
5 W [0 RB13
6 = 23[ RBI2
7x 22 0 RE11
5 — 21[J REID
S 203 vcap
O 19 [ vss
pord
o 18 [0 RE9
505C0 P 17 @ res
vDD [0 RE7
RBS [T RB6
MPLAB® Harmony Configurator* |
Output Pin Table xI
Package: ISOIC vI Pin Settings I - | o
s|lz|lZ|l @22l 2|lols|2 | R | Rle|2| 2| 22|22l 2| &2[2|2
Module Function 1|2|3|4|5|6|7|89|w0|11|12(13|14|15|16|17|18|19|20|21|22|23|24]|25(26
: SOSCI
(0sC_ID_0) [ ]
PGED1 2
Debug )
PGEC1
UART 1 L
(USART_ID_1) uLmX
UART 2 —
(USART_ID_2) UZTX
With pin 9 locked, the other options for pin 9 and U1RX are now marked unavailable.
Output Pin Table xl
Package:ISOIC vI Pin Settings I — | o
éggowumm§g%Homor~wa~m&9:§g$£
s|lz|l2| 222|252 |R R |e|2|2 22|22 2 22|28
Module Function 1|2|3|4|5s5|6|7|8|9|1w0|11|12(13|14|15|16|17|18|19|20|21|22|23|24|25|26
Clock SOSCI
(0sC_ID_0) e []
PGED1 2
Debug )
PGEC1
UART 1 L
(USART_ID_1) ULTX
UART 2 e
(USART_ID_2) uZTX
The green cell can be left-clicked again to unlock the pin and function.
Conflict Resolution
Describes conflict resolution features.
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Description

The Pin Manager uses automatic conflict resolution to determine the proper function when multiple options are available.

Consider the available functions for pin 12: SOSCO/RPA4/T1CK/CTED9/PMA1/RA4. Observe that the SOSCO function was given automatic
priority over RPA4 (U1RX).

Output PinTable x |

Padege:lsorc vl Pin Settings | o
18|83 2% -] cj|2|2|2|2jv|¥|2|2|2|2|2|2|=3|=%
Module Function 1|/2|3|4|5|6|7|8|s|wfjuf12f13|14]15(/16|17|18[15(20|21{22|23)24(25[26|2728
Gock SOsCI
(0sc.10_0) sosco []
PGED1 2
Debug o
PGEC1
UART 1 e
(USART_ID_1) UTx
The output window displays a detailed message of this event.
ol =y N2 gl 8 o3| o = o T S &
daaoaammc\lmmmom‘oaaamqe:ﬁdaaao
| = - (=] - - o v <L <L Q (o] (=} [i=} w - | = = (0l (v} = w w | = - - = =
= (=) L) -4 (=) L= -4 = (=4 o (] v = -4 =4 L) L= (=) = = (=) =4 -4 (=) L= L) <L <L
Module Function 1|2|3|4|5|6|7|8|9|10|11|12|13|14|15|16|17|18|19|20|21|22|23|24|25|26|27|28
CTED1 u
CTED2 ]
CTED3 i
CTED4 i
CTEDS ]
=y CTED6
(CTMU_ID_0) CTEDS
CTED10 ]
CTED11 ]
CTED12 i
CTED13 i
CTPLS ]
Clodk SOSCI
(0sC_ID_0) - ]
PGED1 g
Debug )
PGEC1
UART 1 HiRx
(USART_ID_1) uLTX

Observe also that with the addition of another lower priority function that the selection does not change. The higher priority function SOSCO (red)
is still automatically selected while lower priority functions RPA4 (PPS) and OC1 are disabled.
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RA3
SOSCI
CTED3
CTED10
CTED4
CTED11
CTPLS
CTEDS

~ [MCLR
w |CTEDZ
+ |RBO
w |CTED12
o |CTED13
~ |RB3
® |y55
w |RAZ
5 |505C0
¥DD
RES
RE6
YS5
B |vcap
N [RB11
& |RB1Z
% |CTEDS
AYSS

Module Function

S
-
-
-
w
[
-
-
wm
=
an
-
~
&
-
=)
~N
=
n
-+
nN
wm

5 |avDD

" CTED1

CTED1

CTED2

CTED3 i

CTED4 ]

CTEDS i

[
CcTMU G2

(CTMU_ID_0) CTEDS

CTED10 i

CTED11 i

CTED12 i

CTED13 i

CTPLS

]
Clock SOSCI

(0sc_10_0) 50S€O ]

PGED1
Debug

PGEC1

UART 1 L

(USART_ID_1) i

If the highest priority is a Peripheral Pin Select function (red highlight) a choice is given to the user. The next lowest priority function is
automatically selected (blue highlight), but this can be overridden by user action.

Module Function 1|12|3|4|5|6)|7|8|9|10|11|12|13|14|15|16|17| 18| 19| 20|21 (22|23 |24|25| 26|27

CTED1 i

CTED2 i

CTED3 ]

CTED4 i

CTEDS

]
MU CTEDS

(cTMU_ID_0) e [“]

CTED10

CTED11 i

CTED12 i

CTED13 i

CTPLS i

PGED1

Debug
PGEC1

UART 1 L

(USART_ID_1) uITX

If the Peripheral Pin Select function (red highlight) is manually selected then the automatic choice (blue highlight) is overridden. A conflict is still
reported. If the Peripheral Pin Select function is unlocked then the lower priority function will be automatically locked again.

Pin Table Features

Describes pin table features.

Description

The Pin Table can be reconfigured to show as little or as much information as the user desires. For example, individual pin rows can be hidden or
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Module Management

isolated depending on how much information is desired. This is accomplished by right-clicking on a pin number and selecting a desired option from

the context menu.

Module

Function

10

11| 12

13| 14| 15| 16

17 | 18

19|20 | 21

24

25

27| 28

Clock
(0sC_ID_0)

SOSCI

SOSCO

Debug

PGED1

PGEC1

To remove pin 18 from the table, ri

Module

Function

1

3

4

5

6

7

8

9

10

11 | 12

ght-click the pin 18 number box. Select Hide from the context menu.

13| 14| 15| 16

17 18IIQ|')n|21

cTMU
(CTMU_ID_0)

Module

CTED1

CTED2

CTED3

Hide

24

25

27 | 28

Isolate

Flags

View »

CTED4

CTEDS

CTED&

CTEDS

CTED10

CTED11

CTED12

Function

10

11 | 12

13| 14| 15| 16

17 | 19

20| 21| 22

24

25

27

cTMU
(CTMU_ID_0)

Observe that pin 18 has been removed from the table. To restore the col
available sub-menus and select pin 18.

Module

CTED1

CTED2

CTED3

CTED4

CTEDS

CTED6

CTEDS

CTED10

CTED11

CTED12

Function

umn

, right-cli

ck in the table and select

Show >

All or navigate the

1

10

11 | 12

13| 14| 15| 16

17 | 19

20 (21|22

24

25

27

cTMu
(CTMU_ID_0)

The table can also be reduced to show only desired pins and functions by using the "Isolate” command. To show only pin 18, again right-click on

CTED1

CTED2

CTED3

View )I

CTED4

CTEDS

e

18

CTED6

CTEDS

CTED10

CTED11

CTED12

the pin 18 number box and select Isolate.
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Module Management

Module Function 18
cTMu e
(CTMU_ID 0) i q
PMP
(PMP_ID 0) FMD3
UART 2
(USART D 2) v
This functionality also exists for pin modules, functions, and ports.
Module Function 1|2|3|4|5|6|7|8|9|10|11|12|13|14|15|16|17|18|19|20|21|22|23|24|25|26|27|28
o2 C e
o PMD3
(PMP_ID_0) e [“]
PMD5 ]
PMD6 i
PMD7 ]
UR UIRX
(USART ULTX
Isolate

UAR  view »| YRX

ART:

USARI=E=2; | uzTX ZI
ﬂﬁag gg 08 ~|lw|lw|+]| o Q_Nﬁomggmo
S|lE|lE|leol@|l8B|lolulalela|lalalalalela|lglunls|laela|lala|lB|lEB|R|a
26|66 |6|e|le 2|l |8|le|[z| 2|2 2|22 2|22 |C|5|6|=|=%

Module Function 1|/2|3|4|5|6|7|8|9|10|12|12|13|14|15|16|17|18|19|20|21|22|23|24|25|26|27|28

PMD2 ] :I

o PMD3

-10.0) PMD4 ]
PMD5 i
PMD& ]
PMD7 ]
LI'II'\V
saRT 1.1 i
- L Isolate
UART 2 L view
(USART_ID_2) UZx zl

The table can also be modified by right-clicking the pin boxes in the pin diagram.

MCLR [0 AvDD
RAOD 0 Avss
RAL Il RBIS
RBO T RB14
U2R¥ [0 RB13
RE2 0 RB12
U1TX [0 RB11
YS5 [ RB10D
RAZ 0 vcap
RA3 0 vss
S0SCI 0 u2tx
505C0O I RES
VDD I RE7
RBS [ UIRX

The table can also be reconfigured to display pins according to their respective ports. To do this, right-click the table, navigate to the View
sub-menu, and select Ports. The top row is the original pin number, the middle row shows the port grouping, and the bottom row is the pin’s
number inside the port grouping. Ports can also be hidden and isolated in the same manner as pins, modules, and functions. This is accomplished
by right-clicking on the port name box.
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2|3|9|10|12 4|5|6|7|11|14|15|16|17|18|21|22|23|24|25|26
A B
Module Function o1 z2zlalol1]z]|z]lals]|elz]s]eltw|i|lz|n|nl|s
Clock SR
(oscm o) 505CO i
PGED1 2
Debug )
PGEC1
UART 1 L
(USART_ID_1) Ui
UART 2 —
(USART_ID_2) =

Change Notification and Non-PPS Devices
Describes handling change notification for non-PPS devices.

Description

For non PPS parts, change notifications behave differently. They must be explicitly enabled in the configuration tree.

[#-Command
[#-Common
[#-Console
[+-Debug
[#-Device Control
[+-DMA
[#-File System
[#-Interrupts
[+-Message
[=]-Ports
: B} W Use Ports System Service?

i" [~ Use Change Notification? I

~Launch Pin Manager ~ Execute |

.. ®%%% | Jse Pin Manager to configure CN, Pull-Up, Open Drain, Digital & Analog functionality ****

‘Random
Reset
-Touch
Timer
-WDT
[+#-TCPIP Stack

When enabled, the Change Notification module appears in the table. Change notification cells behave similarly to Peripheral Pin Select functions.
They will be overridden by higher priority functions, but will provide a user choice if they are the highest priority.

The pin flag dialog also behaves differently for Non-PPS parts. The "Change Notification", "Pull Up", and "Pull Down” options are disabled.
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Module Management

@ Pin Setting Configuration 5'
Pin Name | Voltage Function Direction | Latch Open Drain I Mode Change Notification Pull Up | Pull Down
Tolerance (TRIS) | (LAT) (0DC) (ADPCFG) (CNEN) (CNPUE) (CNPD)

1 RG15 5v n/a I~ Digital I~ I~ - o
2 VDD 5v In nfa - Digital - - -

3 RES 5V In n/a - Digital = = =

4 RE6 5V In n/a - Digital - - r

5 RE7 5V In n/a - Digital = = =

6 RC1 5V In n/a - Digital I - -

7 RC2 5v In n/a - Digital - - -

8 RC3 5v In n/a - Digital - - -

9 RC4 5v In n/a - Digital I~ - -

10 RG6 5V In n/a - Digital I~ I~ -

11 RG7 5V In nfa - Digital - - -

12 RG8 5V In nfa Il Digital - - -

13 MCLR 5v In n/a I~ Digital - I~ I~

14 RGS 5v In n/a I~ Digital - I~ -

15 Vss 5v In n/a - Digital - I~ I~

16 VDD 5V In n/a - Digital = = =

17 RAD 5V In n/a - Digital - - r

18 RES 5V In n/a - Digital = = =

19 RES 5V In n/a - Digital I - -

20 RBS In n/a - Analog - - I~

21 RB4 In n/a - Analog - - -

2 RB3 In nfa - Analog r r r ~|

Exporting Pin Mapping

Provides information on exporting pin mappings.

Description

The MPLAB Harmony Graphical Pin Manager provides the ability to export the pin mapping of the current configuration into Excel in . x| s format

for the purpose of printing out the pin mapping. Refer to Importing and Exporting Data for the steps to export the pin mapping.
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Importing and Exporting Data

Provides information on importing and exporting data to/from the MHC.

Description

The MPLAB Harmony Configurator provides several options for importing and export various types of data to and from the application. The import
and export icons can be found in the main window toolbar.

" MPLAB® Harmony Configurator®  x
L B[R] s [2]0 1%

The Import dialog shows the various data sources that can be imported into MPLAB Harmony Configurator. To import, select an item from the list

and click Import. The second option, MPLAB Harmony Graphics Composer, is only available when the Graphics Composer screen is active (see
the following figure).

StartPage 3| MPLAB® Harmony Configurator™ %
L B([RP) | i) [ 2|0 | Tg

Options™ Import [oram X IPnDlag'am xIP‘nSett'ngs XI

Select an importer from the provided list:

MPLAB Harmony & Application Configuration Options
MPLAB Harmony Graphics Composer

MPLAB Harmony Project Backup/Restore

The Export dialog shows the various data sources that can be exported from MPLAB Harmony Configurator. To export, select an item from the list

and click Export. The third option, MPLAB Harmony Graphics Composer, is only available when the Graphics Composer screen is active (see the
following figure).
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Start Page w| MPLAB® Harmony Configurator* se|
N-EN 2|0 %

Opﬁons‘mm x | Pin Diagram  x | Pin Settings X |

T Code

2 M
= Export Menu o

===

Select an exporter from the provided list:

MPLAB Harmony & Application Configuration Options
PLAB Harmony Configurator Pin Diagram and Pin Table
PLAB Harmony Graphics Composer
PLAB Harmony Project Backup/Restore

Export MPLAB Harmony & Application
Configuration Options

Importing and Exporting MPLAB Harmony Configurator Configuration Options

By selecting MPLAB Harmony & Application Configuration Options from either the Import or Export dialog, the user has the ability to create or

import . mhc files with only user-selected options.
The following figure provides an example of the option export dialog.

X! Export MPLAB Harmony & Application Configuration Options

Select, by dlicking, the configuration items to export:

MPLAB Harmony & Application Configuration
E1-Application Configuration
Application 0 Configuration
[=)-Harmony Framework Configuration
[&-Drivers
--Peripheral Library
[=}-System Services
- Cloek
i-~Common
-Device Control
..Ports
[=-Device & Project Configuration
&

Current Export Configuration Path

|C:\Maocth\armonyVocaikoﬂwaeﬁsp_root\apps‘exarple\ﬁmware\src\systan_conﬁg\defadt\export_defadt.mhc

Save

Save As

To use this feature, left-click any desired option to toggle its state. Green-highlighted options will be exported. Then, use the Save and Save As

buttons as desired to write the file.

To import, select the option import from the Import dialog and select the previously exported file. Observe that only the exported options are visible
in the import window. The user can again select and highlight items in green to select them for import. When all desired settings have been

highlighted, click Import.

© 2013-2017 Microchip Technology Inc. MPLAB Harmony v2.05

48



MPLAB Harmony Configurator User's Guide Importing and Exporting Data

X Import MPLAB Harmony & Application Configuration Options

Select, by dlicking, the configuration items to import:

MPLAB Harmony & Application Configuration
E]‘-Applicaﬁon Configuration

..Exception Handling
I%]-Harmony Framework Configuration

| .Operating System Abstraction Layer (OSAL)

[)-Device & Project Configuration
[}-PIC32MX 110F0 168 Device Configuration

~DEVCFG3

~DEVCFG2

~-DEVCFG1

-DEVCFGO

Current Import Configuration Path

IC:Wicrod’iﬂlamony‘ocdboﬂwae‘q:_mot\q:ps\exmde\ﬁmwaeh’cbysﬁan_mnﬁg“efajt\em«t_defaﬂtrrhc

_ tmoort |
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Understanding MPLAB Harmony and MHC Version Numbers
Provides information about MHC version numbering within MPLAB Harmony.

Description

Starting in version 2.02b, the architecture of the MPLAB Harmony Configurator has been separated into several sections and can be described, as
shown in the following figure:

MPLAB X IDE MPLAB Harmony Framework
MHC Core

3

MHC Loader

A 4
A
A 4

MHC Plugins

MPLAB X IDE Plug-in (MHC Loader) - This is the plug-in to MPLAB X IDE and is responsible for loading the MPLAB Harmony Configurator from
the MPLAB Harmony Framework. Information about this plug-in can be obtained through MPLAB X IDE by navigating to Tools > Plugins >
Installed.

| Tools Window Help

Embedded »
— Updates (1) | Available Plugins (28) | Downloaded Installed (45) l Settings |
Apply Diff Patch... Search: I
Templates Select | Name I Category I Active I h
DTDs and XML Schemas MPLAE TUE 4| MPLAB® Harmony Configurator
r MPLAB IDE ©
~ ©  [version:20.3.1
Plugins Download - Q Source: MPLAB X IDE v3.55
I (V]
LIS r o Plugin Description
I (V]
| r () MPLAB® Harmony Configurator. For use with MPLAB Harmony Framework
r (o) version 2.xx only.
[T toolchainXC8 MPLAB IDE (V]
[~ MPLAB Hidden Menu Filter MPLAB IDE (Optional) &
H [ MPLAB® Harmony Configurator MPLAB Plugin v
{ I~ Notifications Notifications (V]
[T RCPPlatform RCP Platform Q
[~ Plugins Options Uncategorized (V]
[T Maintenance Uncategorized Q
[~ SoftwareNotification Uncategorized Q
[T Embedded Utilities Uncategorized Q
[~ Product Release Prompt Uncategorized (V]
[~ Web Services Uncategorized Q
[T toolchainLicense Unca ed Qo _|
[~ CSSPreprocessors Web Q

Activate Deactivate Uninstall

Close | Help

MPLAB Harmony Configurator Core (mhc.jar) - This Java module contains the core code for the MHC system. Prior to version 2.02b, this
functionality was contained with the MPLAB X IDE MHC Plug-in and would often cause the plug-in to be out of sync with a given MPLAB Harmony
framework. In the v2.02b release, the core MHC module was moved to reside inside of the MPLAB Harmony framework itself to help decouple the
MPLAB X IDE plug-in from the framework used. The core module is located in the uti | i ti es/ mhc folder within the MPLAB Harmony framework
installation.

MPLAB X IDE MHC Plug-ins v2.01 and earlier are not compatible with frameworks v2.02b and later and and vice versa.
Note:  While it is always recommended to keep the loader version and the framework version synchronized, from v2.02b forward, the
MPLAB X IDE plug-in is expected to be backwards and forwards compatible between MHC core versions.

You can see the version of MPLAB Harmony that you are currently using by using the Framework Configuration dialog box inside MHC.
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DB P [@e) @20 %

Options* | Clock Diagram ~ % | Pin Diagram X | Pin Settings X |

» Bluetooth Library

MPLAB Harmony & Application Configi |22 FESFSSNIFERIInFS x|
-Application Configuration Current Harmony Path
El Harmony Framework Configuratiol I Cr\Work\afx

: : | |

Bootloader Library |Current Version:  2.03 I Change I

El.ClaccR Qafahs likrars

This dialog allows the user to change the MPLAB Harmony framework path that the application configuration is currently using. When opened, the

dialog shows the current MPLAB Harmony path and the version number of the framework.
To change the framework that is used by the active configuration:

Open the Framework Configuration dialog box by click MPLAB Harmony icon.

Click Browse on the right side of the path text box.

Browse to the root path of the new framework for the configuration and click OK.

Click Change and accept the warning.

Save your project after making the change.

The application configuration will now use the new MPLAB Harmony framework.

ok w DN

MPLAB Harmony Configurator Plug-ins - MHC loads many plug-ins from the MPLAB Harmony framework. All of these plug-ins reside in

<install-dir>/utilities/mhc/plugins.You can see the versions of these plug-ins in the Output Window when they are loaded by MHC.

Notifications | Output | Breakpoints | SearchResuts | MPLAB® Harmony Configurator* |

Output | pin Table  x |
HLO (S (W

<HConfig>[Info] Search succeeded...
<HConfig>[Info] Default configuration file: C:\Work\afx\apps\gfx\aria_quickstart\firmware\src\system_config\pic32mz_ef_sk_meb2\pic32mz_ef_sk_meb2.mhc
<Plugin>[Info] Loading plugin: C:\Work\gfx\utilities\mhc\plugins\adcmanager\adcmanager . jar

<ADC >[Info] Loading ADC plugin module: C:\Work\gfx\utilities\mhc\plugins\adcmanager \adcscreen\mzef. jar
<Plugin>[Info] Successfully loaded plugin object: ADCManag

<Plugin>[Info] Loading plugin: C:\Work\afx\utilities\mhc\plugins\cancalculator\cancalculator. jar
<Plugin>[Info] Successfully loaded plugin object: CanCalculator 2.0.3.0

<Plugin>[Info] Loading plugin: C:\Work\gfx\utilities\mhc\plugins\cdockmanager\dockmanager.jar

<Clock >[Info] Loading clock plugin module: C:\Work\afx\utilities\mhc\plugins\clockmanager \dockscreen\mz.jar
<Plugin>[Info] Successfully loaded plugin object: ClockManager 2.0.3.0

<Plugin>[Info] Loading plugin: C:\Work\gfx\utilities\mhc\plugins\displaymanager\displaymanager.jar
<Plugin>[Info] Successfully loaded plugin object: display manager 2.0.3.0

<Plugin>[Info] Loading plugin: C:\Work\gfx\utilities\mhc\plugins\libaria\ibaria.jar

<Composer >[Info] Loading plugin file: C:\Work\gfx\utilities\mhc\plugins\ibaria\plugins\buttonwidget.jar
<Composer >[Info] Loading plugin: ButtonWidget Code Generator v2.0.3.0

<Composer >[Info] Loading plugin file: C:\Work\gfx\utilities\mhc\plugins\ibaria \plugins\checkboxwidget.jar
<Composer >[Info] Loading plugin: CheckBoxWidaget Code Generator v2.0.3.0

~Camnacar=Tnfal | aadina nluain fla: CWark\afeltilitiac \mhe\nlnine ik ariz \nluaine \Firdanidaat iar

a All plug-ins within a given MPLAB Harmony framework are guaranteed to be compatible with the version of MHC (hc. j ar)
Note:

contained in that framework.
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