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= Blink an LED the Harmony v3 Way
= I SPI
= Coding a Harmony v3-Generated USB CDC Port
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Create a 32-bit MCC Harmony Project

ﬁ Mew Project >
Steps Choose Project
1. Choose Project Q. Filter:
5 It
Categories: Projects:
e I Microchip Embedded E" 32-bit MPLAE Harmony 3 Project
I3 Other Embedded [ Standalone Project ¢ Sg
: ¥ =2 E - = =Y ~
t.:l Samples [MCE] .;th MCC Harmony F'ruJE gf S
: ) m Existing MPLAE IDE v& Project Fi- o)
------ I Generic _ _ B ©
m Prebuilt (Hex, Loadable Image) Project Pie] =
m User Makefile Project f;’% 5:
(54 Library Project “ z §
(54 Import START MPLAB Project A
m Impart Atmel Studio Project w_
Description:

MPLAE® MCC Harmony Project Wizard

< Back Einish Cancel Help
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Define the Framework Path

Ed New Project *

Steps Manage Framework

Choose Project
Framework Selection

Project Settings Framework Path: C:¥microchip\Harmony3 -m
Configuration Settings " Gl !

Eal i Sl

Convert to Relative Path for Configuration

< Back Finish Cancel Help
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Specify the PIC32CM1216MC00032

ﬁ Mew Project b4

Steps Configuration Settings

1. Choose Project

2. Framework Selection Mame: default

3. Project Settings

4. Configuration Settings
Device Family: All v Target Device: [C32CM1216MC00032 e
Device Filter:

Show Visual Help

Install device pack

l ‘

©

PICI2CM MCOD T8
CURIOSITY NANO} &

"PAL4

< Back Mext = Cancel Help
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a MPLAB X IDE v6.00 - cecPIC32CM_Day5 : default
File Edit View Navigate Scurce Refactor Production Debug Team Tools Window Help

Project Graph

Sponsored By

| Q» Search (Ctrl+1)

1F_I—] % ) .J;;'I default

BT PRT QB

v K @ mg’ 'ﬁ’@ ;PC:UXUEHowdoI?

Projects | Files | Services | Resource Management [MCC] x |

Kit Windaw x] Project Graph xl

Generate || Import.. || Export

=

Project Resources

Nm

[ [=)(E)] confi

¥ Libraries
» Harmony
¥ System

) System

NVMCTRL
Paripheral Library
MEMORY

Device Resources Content Manager

¥ Libraries

» () Harmony

cecPIC32CM_Days - | Naviga | Core [Moc] x| =

MCC Core Versions

» MPLAB® Code Configurator (Plugin) v3.1.17
Libraries may be updated in the Content Manager.

Output x| Notifications [M

kits = MPLAB® Code Con

x ||E Q [ | m = §|'EI' |Pluglns:

NVMCTRL
Peripheral Library
MEMORY

~ View: |Root

Device Family Pack (DFP)
CMSIS Pack

Device Family Pack (DFP)
CMSIS Pack

9
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Add the LED to the Project

Kit Window x| Project Graph x| ODIe]=
X TRERE® =

Plugins: o View: Root v
MPU Configuration
QSpin Motor Control Configura

NVMCTEL Event System Configuration [ Family Pack (DFP)

PFin Configuration

Paripheral Library Paripha PMA Configuration
MEMORY MVIC Configuration
Clock Configuration
Kit Window x| ProjectGraph x| PinDiagram x| PinTable x| PinSettings x A EE Kit Window x | ProjectGraph x| PinDiagram x| PinTable x| PinSettings OD|C]E)
Order: | Pins “ Table View Easy View Order: | Pins v Table View Easy View

mber Pin ID Custom Name Function Mode Direction Latch Pul Up  Pull Down Drive Strength ber Pin ID Custom Name Function Mode Direction Latch PulUp  Pull Down Drive Strength

13 PA10 Available w Digital High Impedance - Low O O NORMAL  ~ . 13 FA10 Available ~ Digital High Impedance -~ Low O O NORMAL .
14 PA11 Available w Digital High Impedance Low O O NORMAL  ~ 14 PALL Available ~ Digital High Impedance  ~ Low O O NORMAL  ~

15 PA14 Available R Digital High Impedance Low O O MNORMAL - 15 PA14 Available w Digital High Impedance - Low O O MORMAL

16 PA1S Available w Digital High Impedance Low O O NORMAL 16 PA1S Awailable “ Digital High Impedance Low O O NORMAL ~ ~

17 PAlS Available w Digital High Impedance Low O O NORMAL  « 17 PA1G Awvailable ~ Digital High Impedance -~ Low O O NORMAL ~ ~

18 PA17 Available w Digital High Impedance Low O O NORMAL 18 PAL1T7 Awailable w Digital High Impedance  « Low O O NORMAL ~ ~

19 PA1B Available R Digital High Impedance - Low O O NORMAL -~ 19 PA13 Available w Digital High Impedance - Low O O MORMAL

20 PA19 Available R Digital High Impedance Low O O MNORMAL - 20 PA19 Available w Digital High Impedance - Low O O MORMAL

21 PAZZ Available R Digital High Impedance - Low O O NORMAL 21 PAZZ Available ~ Digital High Impedance -~ Low O O MORMAL

22 PAZ3 Available - Digital High Impedance Low O O NORMAL ~ ~ 22 PAZ3 LED_PA23 GPIO L Digital InfOut w Low MORMAL

23 PAZ24 Available Digital High Impedance Low O O NORMAL 23 PA24 Awvailable “ Digital  (|In Low O O NORMAL ~ ~

24 PA25 E%:S;NT? Digital High Impedance Low O O NORMAL  ~ 24 PA25 Available ~ Digital T'n JOut Low O O NORMAL

25 PAZT7 GCLK_107 Digital High Impedance ~ | Low O O NORMAL ~ w 25 PAZ7 Available ~ | Digital High Impedance Low | | MORMAL

2% RESET_N Digital High Impedance Low NORMAL 2 RESET_N Digital High Impedance Low NORMAL

SERCOM3_PAD1 r — "

27 PA23 rco_wot Digital High Impedance Low O O NORMAL 27 PA23 Available ~ Digital High Impedance  « Low O O NORMAL

28 GNDIO TCCO_Wos Digital High Impedance Low NORMAL 28 GNDIO Digital High Impedance Low NORMAL

29 VDDCORE Digital High Impedance Low NORMAL 3 VDDCORE Digital High Impedance Low NORMAL

30 VDDIN Digital High Impedance Low NORMAL 30 VDDIN Digital High Impedance Low NORMAL

3 PA30 Available v || Digital High Impedance |  Low O O NORMAL 31 PA30 Available ~ |  Digital High Impedance -~ |  Low O O NORMAL 9
2 PAIL Available «|[ Digital High Impedance |  Low O O | normar o, 32 PA31 Available ~| Digital High Impedance ~ |  Low O [0 | nMoRMAL «
< > < >
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Check the Main Clock Configuration and Add the RTC

Kit Window = I_lﬁ_“l main.c = ] Project Graph x]

LEE

X CRERE4

=] | Plugins: o

View: |Root

QSpin Motor Control Configura
Event System Configuration

Pin Configuration
N'u'IC Configuration
Periphe DMA Configuration

MPU Configuration
Clodk Configuration

NVYMCTREL
Paripheral Library
MEMORY

Kit Window = ] StartPage = ] Project Graph = I Clock Easy View =

e Family Pack (DFP)

RTC
Peripheral Library
TMR

Oscillators Controller

48 MHz Internal

Oscillator oy

VDD = 3.6V to 5.5V«
Voltage Calibration

4B MHz

2050

DSC4EM G3CasM

48,000,000 Hz FOPLL
L] OECULP32K
OSC32K

XOSC3K

Crystal Oscillator

< CFD
I XOSC
>
GCLK_IN[O]

GCLK1
b

Q5C43M L

GCLE Generatord

Main Cleck

> CPU

48,000,000 Hz

GCLED

GCLK1

GCLK2

48,000,000 Hz
DIv1 e

Peripheral Clock Selection
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Check the RTC Clock Configuration

Kit Window xI_li_':“Imain.n: x| Project Graph x| |II|E]@
X CERERE4+

U conponarion &4

*Iil* |P'Iugins: e View: |Root e
QSpin Motor Control Configura
Event System Configuration

Pin Configuration E
NVMCTRL e Family Pack (DFP -S stem
N N'u'IC Configuration Y ( ) 44
Peripheral Library Peariphe DMA Configuration

MEMORY MPU Configuration Pack RTC

Clock Configuration Peripheral Library
TMR

32 KHz O=cillators Controller LA T —1— l - 1,|:|24 Hz
S | 0SC32K O5C48M “ \
- ==tns il e DSCULPIZK
‘32K High Accuracy *
Internal Oscillator OSC1K
. o it BCLK Generatorx [=2-8 | GCLK2 =
ﬁ 1 i »> w¥osC enerator x |x=2-3} SeER » RTC
S GCLK 3 1,024 Hz
— OSCULPIK i 27 Goka XOSC1K
> 1 GCLK 5
=l - 1,024 Hz FOPLL
32K Ultra Low Power ' GOLK G MOMCX
internal ﬂﬁct ﬂr.' T —_ DSCULP32K GOLK 7 RTC Clock Selection
OSC32K GCLK 8 QSCULP 1K v
] 32,768 Hz
s [ GCLKx

11
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Configure the RTC Interrupt

Configuration Options = [=]
= #H
E-RTC

= Hardware Settings

?----Generate Frequency Carrection &PI []
RTC Count Sync Enable
El RETC Qperation Mode 32-hit Counter with Single 32-hit Compare
=-RTC MODE 0 Configuration
5-Enable Interrupts ?
- Periodic Interval O Interrupt Enable
- Periodic Interval 1 Interrupt Enahble
- Pariodic Interval 2 Interrupt Enable
- Periodic Interval 3 Interrupt Enable
- Periodic Interval 4 Interrupt Enable
- Periodic Interval 5 Interrupt Enahble
- Periodic Interval 6 Interrupt Enable
- Periodic Interval 7 Interrupt Enable

- Compare 0 Interrupt Enable

DrOOdooOOogn

- Overflow Interrupt Enable
- RTC Prescaler DIVl v

- Campare Yalue 0 | 200

4k

~Clear on compare Match
F-RTC EVEMNTS configuration

12
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Generate and Run the Code

#include <stddef.h> /I Defines NULL

#include <stdbool.h> /I Defines true

#include <stdlib.h> /I Defines EXIT_FAILURE
#include "definitions.h" /l SYS function prototypes

static volatile bool rtcTick= false;
static void ricEventHandler (RTC_TIMER32_INT_MASK intCause, uintptr_t context)

{
if (intCause & RTC_MODEO_INTENSET_CMPO_Msk)

{
rtcTick =true; L e
} i
) =
o
int main ( void ) I-':;:'“" :
Ty
o o
/* Initialize all modules */ o
SYS_Initialize ( NULL ); .
RTC_Timer32CallbackRegister(rtcEventHandler, 0); £
RTC_Timer32Start(); s =~
while ( true ) _:.~'-§—
{ —
if (rtcTick == true)
{

rtcTick= false;
LED_PA23_Toggle();

}
}

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

return ( EXIT_FAILURE );




IoT Device Prototyping with Microchip Curiosity Development Boards

Continuing
Education Sponsored By f )
Center ¥ conronarion B4 :
Add the SPI Peripheral
Kit Window = @ main. c x| Project Graph = [m |::| E] @ Configuration Options = =
x ||_3 ._a 3 l—l_ﬁ - {F‘ |*Iil* |Plugins: w | View: |Root L =] [
=+ SERCOM3
£ Select SERCOM Operation Mode | SPI Master v
NVMCTRL
Peripheral Library -Enable Interrupts 7 ]
MEMORY ~Enable operation in Standby mode ]
- SPI Data Out Pad PAD[0]=D0, PAD[1]=SCK, PAD[Z] =Slave5s -
Peripheral Library SERCOM3 ~8PI Data In Pad Selection SERCOM PAD[3] is used as data input
i -5PI Data Order MSE is transmitted first +
- 5SPI Speed in Hz 1,000,000 =
-5PI Data Character Size 8 bits
- SPI Clock Phase The data is sampled on a leading 5CK edge and changed on a trailing SCK edge -~
- 5PI Clock Polarity SCKis low when idle
-Enable SPI Master Hardware Slave Select
-5PI Receiver Enable
- #**¥5p] Transfer Mode 0 is Selected™®™**

14
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Add the SPI Peripheral and SPI Application Code

Kit Window = E] main.c = | ProjectGraph = | PinSettings = E]
Order: | Pins - Table View Easy View

;i:IITII:lEF Fin ID Custom Mame Function Mode Direction Latch PulUp  Pull Down Drive Strength
4 PAD3 Available o Analog High Impedance - Lo MORMAL - ,Uints—j[ SpiT)SBUf[s];
5 PAa04 Available e Analog High Impedance - Low MORMAL ::nt main ( void )
f PADS Available e Analog High Impedance - Low MORMAL /* Initialize all modules */
7 PADE Available w Analog High Impedance -~ Low MORMAL - SYS_Initialize ( NULL );
8 Pao7 Available w || Analog High Impedance Lo MNORMAL -~ spiTxBuf[0] = 0x43;
g VDDANA Digital | High Impedance Low NORMAL spiTxBuf[1] = 0x45;
0 GNDIO Digital | High Impedance Law NORMAL SpiTXBlj'f[Z] = 0x43; _
11 PADS Available o Analog High Impedance - Low MORMAL -~ RTC_T!mer32CaIIbackReg|ster(rtcEventHandIer, 0)’

RTC_Timer32Start();

12 PADS Available e Analog High Impedance - Low MORMAL =~ while ( true )
13 PAa10 Available e Analog High Impedance - Low MORMAL  ~ {
14 PA11 Available w Analog High Impedance Low MORMAL -~ if (rtcTick == true)
15 PA14 Available ~| Digita High Impedance ~ |  Low ] ] MORMAL -~ {
15 PALS Available v | Digita High Impedance ~ |  Low ] ] MORMAL  ~ rtcTick= false;
17 PA1G SERCOM3 PADO ~| Digital || Hioh Impedance nfa ' 1 | nomrmaL SERCOMS3_SPI_Write(spiTxBuf, 0x03 );
18 PAL1Y SERCOM3_PAD1 ~ Digita High Impedance nfa |:| |:| NORMAL -~ LED—PA23—Togg|e();
19 PA13 SERCOM3_PADZ2 Digita High Impedance nfa |:| |:| MORMAL  ~ } }
20 PA19 SERCOM3_PAD3 Digita High Impedance nfa ] ] MORMAL  ~
21 Paz2 Available w Digita High Impedance Low ] ] MORMAL
22 PAZ3 LED_PAZ3 GPIO e Digita Qut e Lo MORMAL -
23 PA24 Available v Digita High Impedance -~ Lo ] ] MORMAL -~
24 PA2S Available «| Digita High Impedance ~ | Low J ] MORMAL  ~ 15
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Hook Up and Execute the SPI Peripheral Code

© Logic 2 [Logic Pro 16 - Connected] [Session 0]

File Edit Capture Measure View Help

@ SPI- Clock

—E

pz Channel 3

@ SPI- Enable

< 50 s +60 s +70 pis +80 ps
oz
po  Channel 0 T
B SPI- MOSI
L
[ 0x00
o1 Channel 1 H
B SPI- MISD
-
H
pz Channel 2
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Hook Up and Execute the SPI Peripheral Code

PIC32CM MCO00 Curiosity Nano

fff'j FICIACM MO Cine DERUHIER B2 LT PRCECM MO Chiarn_Tamget, MCLT B2 ,f'j\'
L PICI 30 MO CRame DEEUAGOER BRI SchDoc PR MOS0 TR Tago WEL R SchDn L
S —
- CDC_UART CTXC_LIART o
7 g Debugger PIC32CM MCO0 D {9
= RGO D e
T g TR
THE TRl
DB DE
' '
\;\_:' '\_,1;-
' i
> Program / Debug Interface ——— > |IDE
SWD SWD ‘s Program Ep Debug

Mass Storage

A CURIOSITY (E:)

Senal / CDC port ——— | Termunal
USART3 TX PAOL Hello World!
USART3IEX PADD

Data Visualizer
- F\,—"—ff"{-.l_// e e e -~

VRV

DGI (Data Gateway Interface)
Debug GPIO 0 PA31

Debug GPIO 1 PA3D 17
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Add UART Peripheral

Kit Window x I_,E_'] mainc = | Project Graph = [ Fin Settings = I_,E_'I plib_sercom3_spi_ma.. |4__"] E] Configuration Options =
x | |_E @ 3 E - ﬁ} | IEI |F‘Iugins: w | View: Root w (=] [
FHSERCOMI
: : =-Select SERCOM Operation Mode  |USART with internal Clock
NVMCTRL EVSYS Device Family Pack (DFP) . )
. . . . - Dperating Mode Blocking mode o
Peripheral Library Peripheral Library
MEMORY CMSIS Pack - Receive Enable
| SERCOM1 | ~Transmit Enable
Peripheral Library - Frame Format USART frame "
SERCOM3 -Baud Rate in Hz 115,200 4=
Peripheral Library - Parity Mode Mo Parity  «
I2c - Character Size 8 Bits
3 SERCOMI1_UART (UART) . :
SPI Available Direct Capability ~5top Bit Mode One Stop Bit
=ive Pinout SERCOM PAD[1] is used for data reception -~
UART [— STDIO (stdic) -
nsmit Pinout PAD[0]=TxD, PAD[Z]=RTS/TE, PAD[3]=CTS -
H2C Model (X2C Maodel) _
ble Run in Standby [
Paripheral Library X2C5cope (X2C5cope)
TMR ‘ |

18
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Attach UART Peripheral to STDIO

Kit Window = @ main.c xI Project Graph xI Pin Settings = @ plib_sercom3_spi_ma.. |4__P] E] Configuration Options =
x |I_B ( a2l § K. |IE| |F‘Iugins: w | View: |Root - | [
F-SERCOMI
: : = Select SERCOM Operation Made  USART with internal Clock
MNVMCTRL EVSYS Device Family Pack (DFP) : :
) . - Jperating Mode Blocking mode
Peripheral Library Peripheral Library
MEMORY CMSIS Pack -Receive Enable
- Transmit Enable
SERCOM1
. i ~Frame Format USART frame ~
Peripheral Library
SERCOM3 UART -~Baud Rate in Hz 115,200 =
Paripheral Library : '. -~ Parity Mode Mo Parity  ~
I2c - Character Size 8 Bits
SPI - 5Stop Bit Mode One Stop Bit  ~
UART - Receive Pinout SERCOM PAD[1] is used for data reception «
- Transmit Pinout PAD[0]=TxD, PAD[Z] =RTS/TE, PAD[3] =CTS
--Enable Run in Standby []
Peripheral Library
TMR

19
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uint8 _t spiTxBuf[8];
uint16_t passCnt;
int main ( void )
{
/[* Initialize all modules */
SYS Initialize ( NULL );
spiTxBuf[0] = 0x43;
spiTxBuf[1] = 0x45;
spiTxBuf[2] = 0x43;
passCnt = 0;
RTC_Timer32CallbackRegister(rtcEventHandler, 0);
RTC_Timer32Start();

c:o
oF
O
-

G
g.r:

m(
=0
O
n =2

Of

9

while ( true )
{
if (rtcTick == true)
{
rtcTick= false;

SERCOMS3_SPI_Write(spiTxBuf, 0x03 );
printf("Pass Count -> %u\r\n",passCnt++);
LED PA23 Toggle();
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Activate Serial Port Terminal and Execute the App

Tocls Window Help Q. Search (Ctrl+I)
Analysis > L B3 BER . - @ = e Gl PC x| How
o K MCC == — | ﬁ %! How do I?
Embedded i -2 MPLAB® Harmeny 3 Content Manager
| Licenses i 2 MPLAB® Harmony 3 Configurator E] @ Simple Serial Port Terminal = E] @
l pECkS . lﬁ,’i’: - Fdoo CULUIIL —. 101 A
] [ MPLAB® Code Configurator v Open/Close | © o | = = @ HH ® Pass Count -> 162
Manage Metwork Tools ~ I
. |:| Simple Serial Port Terminal - Pass Count -> 163
Cl/ CD Wizard... = ) ) ) Pazs Count -»> l&d
USE Tool Connection Diagnostics c - > 165
-‘:'«F'F'l}‘ Diff Patch... ass Count -- L]
. Pass Count -> l&&
Dniff ~ I
Pass Count -> 1&7
Add to Favorites ¢ |Pass Count -> l&3
e [ HULL };: EI Pass Count ->» l&%
Templates  Ox43; Pass Count ->» 170
DTDs and XML Schemas ;7 Ox45; Pass Count -» 171
P Ox43; Pass Count -»> 172
Plugins Pass Count -> 173
Plugins Download llbackRegister (rtcEventHandler, 0): Pass Count -> 174
arci); Pass Count -»> 173
Options ) Pass Count -> 176
78 q Pass Count -»> 177
~ ~ 178
79 if (rtcTick == true Fass Count -> 178
a0 ; = Pass Count -> 179
:l CeTicke faloe: Pass Count -> 180
- Treiie T Pass Count -> LBl
82 SERCCM3 S5PI Write (spiTxBuf, 0x03 ); Pass Count —> 182
a3 printf ("Pas=s Count -> % \n",passCnt++) ; Pass Count —> 183
54 LED_PA23 Toggle(): Pass Count -> 1E84
83 Pass Count -> L85
26 Pass Count -> 18&
g7 Pass Count -> LE7
g8 Pass Count -» lE8
g9 Pass Count -> 189
an ot f FW¥TT FATTTITIDOR 4\« R _ W

( 0 |
WS @mand - Comnected | | Baud:115200 CharWidth:8 StopBits:1 Parity:None/Off Port:COfe |
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Please consider the resources below: dws -
* microchip.com

EESRERR
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