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Where to Begin

The help documentation provides a comprehensive source of information on how to use and understand MPLAB Harmony.
However, you don't need to read the entire document before you start working with MPLAB Harmony. Where you should begin
depends on your current objectives and level of familiarity with MPLAB Harmony.

Start here...

If you...

Release Contents

_.want to know what is included in this release.

Release Notes

_.want to know what is new in this release and to leam of any known issues.

Understanding MPLAB | .__are new to MPLAB Harmony and need to understand the basic concepts.
Harmony
Prereguisites _..want to make sure that you have everything you need to begin working with MPLAB Harmony.
Application and Library | _..want to know how to develop MPLAB Harmony-compatible applications and libraries and how
Development, Distribution, | to best distribute and integrate them into an existing installation.
and Integration
9 _..are ready to start creating your own MPLAB Harmony applications.
Porting to MPLAB Harmony _..are a MLA user and you need to port your application to MPLAB Harmony.

AEBIications HeIE

__want to build and use the demonstration and example applications included in the installation.

Framework Helg

__want to look up details on how to use the MPLAB Harmony framework libraries.

Third-Party Products Help

...need help with one of the third-party products included in this installation.

Board Support Package Help

_want fo look up details on how to use MPLAB Harmony Board Support Packages.

Utilities HeIE

...need help using the MPLAB Harmony Configurator (MHC) or one of the other utilities included
in this installation.

MHC Developer's Guide

_..want information on how to create your own MPLAB Harmony library and integrated help.

MPLAB
Compatibility Guide

Harmony

_want to ensure software libraries you create are compatible with MPLAB Harmony.

Testing Help _want to know how to test your own MPLAB Harmony libraries.

Support __need additional assistance.

Tips and Tricks _..want to leamn more efficient and effective ways to use MPLAB Harmony.
Glossary ...need an explanation of the terms used in MPLAB Harmony.

The majonty of the help content is located in the Framework Help section, which provides detailed reference information on the
libraries that make up the MPLAB Harmony framework. Each library’s help section also provides introductory information on how
to build, configure, and use the library, along with the detailed interface reference. However, you do not need to read the
Framework Help section from end-to-end to use MPLAB Harmony

Tutorial| X HEMHL L T R\, Framework Help7238000X— %5,
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MPLAB Harmony (fc#rhiiZ1. 06)
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New Project x

Steps Choose Project
1. Choose Project Q Filter: [ l
5 t
Categories: Projects:
] Microchip Embedded =] 32-bit MPLAB Harmony Project
Other Embedded & Standalone Project
b @ Ssamples 3 Existing MPLAB IDE v Project
B Prebuilt (Hex, Loadable Image) Project
B User Makefile Project
4 Library Project
L ——— 5
Description:
MPLAB® Harmaony Project Wizard

|:~=: Eack] | Mext = | | Einish | | Cancel | | Help |




M New Project

L%

Steps Name and Location

1. Chooze Project . e .

5 Hame and Location Harmony Path: |G.¥mlcrnchlp¥harmnn}-¥v1_I]5 | | | |
Project Location: |G:¥micruchip¥harmnny¥v1_I]5¥a|:||:|s | | | |
Project Mame: |Leu:|_EIIinking2 |
Project Path: |G:¥micruchip¥harmnny¥v1_I]5¥a|:||:|s¥Leu:I_EIIinking2¥firmware¥Led_BIinkingE}{ |
Configuration MNarme: |default |
Target Device: PIC33M:110F016E v|

Mote: &ll projects have recommended optimizations zet by default.
Plet = | Finich | | Cance| | | Help

_—rm:n—nwm—w:rmw:rrn—:rrmrnw-] I

Target DevicelXProject®DProperties TTiX/EL TH B
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~Harmary Framewmork Gonfiguration

-- Blustonth Library
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[ DOrivers

--Graphics Library

--Math Library
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--F‘eripheral Library

[i}-System Servi
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=Mu

[H-Cammand

~Secondary Oscillator Input Frequency (Hz) |

CEE

ze Clock Swetem Service?

E----EEIEn:t Service Mode |STP.TIC e |

Iél--GIcu:k Configurator Settings

-Akkk B zettings listed here can be configured uzing the Clock Configurator sk
- []5et PEOIY (Override FPEDIV)

~Peripheral Glock Bus Divisaor {1-8) |Dl"-.-f_4 .

- [] Enable Reference CGlock REFCLED

~Primary Ozcillator Input Freguency (Hz) |EH]IZII][IIZI|]

=+Calculated Glock Frequencies

- System Glock Frequency (Hz) [48000000 |

E-----F‘eripheral Buz Clock Frequency (Hz) [ 12000000 |
toUSE PLL Clock Frequency (HZ) |EIEI]|]|:||]|]|:| |
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Options | Pin Diagrarn X

Help

> SD Card
[» SPI
[* Flash Drivers
= Timer
- W Use Timer Driver?

Driver Implementation [STATIC

Interrupt Mode

Murmber of Timer Driver Instances |2

P TMR Driver Instance 0
P TMR Driver Instance 1
[* Touch
[+ LUSART
[+ Wi-Fi
P Graphics Library
B Math Library

| TENEEEY CHENEA P ST N SRE Y | PR Fa Tl 8 B

B

Framework Help = Driver Libraries Help = Timer Driwer Library = Configuring
the Library = ORW_TME_INSTAMCES _MUMEBER Macro

MPLAB Documentation
Harmony Contents | Index | Home Previows | Up | Hext Feedback
Help Micrachip

Support

DRY_TMRB_INSTANCES_MNUMEER Macro

Hardware instances support

This definition etz up the maximum number of hardwars instances that
cah be supported by the dynamic driver.

C

#define DRV_TMR_INSTANCES_WUMBER. S

Remarks

Mone

Eramewwork Help = Driver Libraries Help = Timer Driver Library = Confiquring
+lo Likw=sas neYy TrD IRICT ARICE LI DCD kA »

Harmony Framework Configuration

> Drivers
> Timer

Use Timer Driver?(ZF =7 7% A#L, Interrupt Mode(Z
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[i:I---Timer
= U=e Timer Driver?
- ----- Driver Implementation STATIC "

----- Interrupt Mode

- ----- Mumber of Timer Driver Instances |2

El [+/] TMR Driver hatance 0

. -Timer Module ID TMF_ID_1 e
E----Interrupt Priority |INT_PRIORITY_LEWVELT o
%----Interrupt sub—priority | INT SUBPRIDRITY_LEWVELD -
E—----Glnck source | TMR_CGLOCE_SOURCE_PERIPHERAL CLOGCE -
- Prescale | TMR_PRESCALE VALUE 4+
~-Qperation Mode | DRV_TMR_OPERATION_MO DE_16_BIT

: E~----Tir'mar Period 3000|

TME Driver hetance 1

Timer Module IDIZ1 (Timer 1) 5% EL . Prescale!{ZVALUE 4
Timer Period|Z3000% 3 EL7=, U7 xF )L 77 3312MHz
725 1ms ALy X — 3L DHE A —E|)AIRT 25
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MPLAB X IDE v3.05 - Led_Blink : default

Eile Edit Wiew Navigate Source Refactor Bun Debug Team Tools Window Help Search (Ctrl+)
E® DE T OF-BbR-%-0 5 W Howdo [ ]

¥ MPLAB X Store xlftar‘t Page xI MPLAB® Harmony Configurator x‘ < v |[¥] @] | MPLAB® Harmony Configurator®

e e O % )]

Header Files —_—

Important Files Optiens | Pin Diagram | Gen| Utilities Help = MPLAB Harm ony Confiqurator Help » MPLAE Harm any Confiqurator User's Guide = MPLAB
Linker Files Harm ony Graphical Pin Managsr

Source Files
Libraries
Loadables

- Device & Project Configuration
~ PIC32MX250F 1288 Device Confi MPLAE Harmony Help Cantents | Index | Home Brevious | Up | Hext : dm%
< DEVCFG3 sedback Microchip
uppor

User ID (USERID) MPLAE Harmony Graphical Pin Manager

Paripheral Module Disable Configuration (DMDLIWAV) _

Peripheral Pin Select Configuration (IOLLWAY) [Ol This qraphical managem enttosl exists for the purpose of snabling users 1o configure the pins of

Micrachip devices in a fast and ntelligent mannar. The tool consists of a graphical represantation of the
UUSE USID Selection [FUSEIDIO 9 s sraphical rep
d ) [oFF state of the compenent and table that prowides the means to configure the pins of the device. Users

USE VBUS ON Selection (FvBUSONIO) [OFF | _ intending to use this tosl shauld be familiar with the MPLAE Harm omy configuration trae.

~ DEVCFG2 The user configures a dewice using the following process

PLL i Bty (FPULETY) EIE [v] # Launch the tool (if not already running

PLL Multiplier (FPLLMUL)Y [MUL 24 v ® Add modules by enabling desived functionality in the configuration tree (e 9. USART or SPI

® Using the pin table 1o "Lock calls raprasenting function and pin pairings

x
Navigator USE PLL Input Divider (UPLLIDI) (D 12 v # Using the pin flag managemant dialog to changs pin register values

USE PLL Enable (UPLLEN) [OFF || # Generating resultant cods through the Generate button

Once generation is complete, the resultant code for configuring the dewice pins will be automatically
. .

<

Output - Configuration Loading Error | MPLAB® Harmony Configurators

Output | Pin Table  x
=No Wiew Available= Package Pin Settings

Module Function

PGED1

Debug
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(X ~@kiraPC) (36 MPLAB XIDEV3.05 - | CIe =
Harmony Framework Configuration

> System Services
> Clock
> Ports
Device & Project Configuration’2E 23X E L .
1% 1% |2 Generate Projectz 7V 735




int main { woid

1

S¥5_Initialize [
while [ )

1

oY¥s_Tasks € 0,

return [

FEONHH L CWA D1, SYS Initialize () £SYS Tasks () 7217




SYS Initialize %k

vold SYS_Initialdize { woid* data )
i

SYS_CLE_Initialize! IF

syslhy. = SYS_DEVCON_Initializel .
SYS_DEVCON_PerformanceConfig(SYS_CLE_SystenFreqguencyGet());
SYS_FORTS_Initializel);

DRY_TMRO_Initializel();

DRV_TMR1_Initializeld;

SYS_INT_Initializeld;

(s

LED_ELINK_Initializeld;

MHCT“”‘ Ebﬁ_System service°Driver O FII L EEZFEFONHL TV D




Projects > | Files Classes

Start Page |9y MPLAB X Store x| system tasksc X | 1 led blinks x| 1] system

=6 Led_Blinking

(|

E Header Files
ﬁ' Important Files
i[5 Lirker Files
E}[Ej source Files

E'EI app
B led blink &
*EI main.c
E*[E_ﬁ gystem_config

Ella?_ﬁ default

Ef[a?_ﬂ framework,

E driver

ﬁ zystem
'EI system_exceptions o
'FEI system_initc
'FEI swetem_interrupt o
'EI swstem_tazkszc
El"' framewark.

- ﬁ' Libraries

Source  History | R *|ﬂ%5‘%p|ﬁ?ébDD {EEE|U =

void 8YS Tasks [ wvaid )

)
L

SYS DEWCON Tasks(swsOhj .

LED_BLINK_Tasks():

SYS DEVCON Tasks (AT L L ~YULD AT —h< ) 1%

HEBEL TUNVRUY,



stem 1nterrupt.c

..c % system_init.c X &]sys _ports_static.c ¥ B]system_config.h K|EI system_interrupt.c K|

| Source | History o - . G e B SE @ [

L

<gys/attribs. b
"Ted_b1ink.h"
"gysten_definitions.h"

. 1p11AUTOY _IntHandlerDryTmrInstanceQ(:.oid)

FLIE_INT SourceFlagClear(INT_ID_O,INT_SOURCE_TIMEE_1 ] ;
¥

o o . 1pT11AUTOY _IntHandlerDrvTmrInstancel(woid)
1

FLIE_INT SourceFlagClear(INT_ID_O,INT_SOURCE_TIMER_Z27;
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Proj... x| Files Classes | Led B.. | B | . |{@ ports_p32mx250f128b.h *| & system_init.c x| & drv_tmr_static.c %] 4k f|¥v|[O
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v (g Source Files z
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%'Edfb"”k'“ PLIB_TMR_PrescaleSelect(TMR_ID_1, TMR_PRESCALE_VALUE_4); _
main.c 3 y
¥ [ system_config PLIE_TMR_Model6BitEnable(TMR_ID_13;
v g default
v [ framework PLIE_TMR_CounterleBitClear (TMR_ID_13;
v [ driver
= E] tror
< 3 src
B drv_tmr_static.c
b [ system
& systermn_exceptions.c .\
ﬁ -I : i)
& system_interrupt.c g inline void DRY_TMRO_Start(void)
B systern_tasks.c {
< (g framework
< @ systern PLIE_TMR_Start(TMR_ID_13;
v [ devcon " :
Klawimatar (| Fdl § [u.:.} DRy TMRO |nitia|iZE § k4

Timer Driver D% B D X#JH L BEAED A i iv s



Projects X | Files Classes — | .Page 90 MPLAB X Store X | M system_tasksc X | 1 led blink e = | 1 gystem_inite X | 9 gystem,

Elm Led_Blinking 1| Source  History | = ~ "| Q& | i 4k B | E
ﬁ Header Files
ﬁ' Important Files
@ (@3 Linker Files 7| woid LED_BLINK Initialize { void )
E}[a:_ﬂ Source Files o r
[:_,[E] app ;i :
-8 el 20 led_blinkData. = LED_BLINK_STATE_INIT;
>|E| malnc -
E}[a:_ﬂ gvetem_config
El[a:_ﬂ default
El[aﬁ framewark.
"'ﬁ driver DRY_TMRD_Start ()3
{8 system DRY_TMR1 _Start ();

'FEI ayztem_exceptions o
'FEI syetem_initc

'FEI system_interrupt o
'FEI syetem_tazksc

EEI-"E framewoark.
S | ihearies

timerl _flag =

timerd _flag =

Timer#t By L FlagD FIE b= — R 28045
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LED BLINK TasksPEi%%

void LED_BLINK Tasks { void )
{
switch [ led _hlinkData.
|
case LED_BLINK_STATE_INIT:
led_hlinkData. = LED_BLINK_STATE_RUM:
loop_count = 0;
break;
case LED_BLINK_STATE_RUN:
if{ timerl flag )
|
timerl flag = ;
if{ ++loop_count >= 1000 )
d

S5 _PORTS _PinTozezle( PORTS_ID_O, PORT_CHAWWEL_B, PORTS_BIT_POS_2);
loop_count = 0;

h

i
if{ timer? flag )

{

timer? flag = ;
sfs PORTS PlnTDggleE PORTS ID O, PORT CHAWWEL B, PORTS BIT POS 30;

1
breal:;

ZNVTLF DT s T LR TERRLTC




void _general _exception_handler [ void )

{

_E}{I:E. = Iq:ﬁkl]]]]ﬁll‘ll. _EX Eljr||:ﬂ:ﬂj:3 vy 2

_exn::epl_addr
_cause_str cause[_excep_code];

(5Y5_FERROR_ERROR, "¥nGeneral Exception %s (causez%d, addr=%x).¥n",
_cause_str, _excep_code, _excep_addr);

a2l —HXTHEITLIZBData bus errorZz il Z L7
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% Led_Blinking
”3 Project Tvpe: Application - Configuration: default

EI@ Device
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el (2 Output
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Reset Windows

144 Close Window
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Close Other Documents
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Documents..,

@ } ® _generaI_excepticun_handler} while
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Ctrl+5
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Ctrl+\W
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| Output X |
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wetem_interrupt o X|E main o X|@S}-S_devcnnz X|@sy‘stem_&xcept

Variables
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Call Stack
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Disassembly
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