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fE “Hello World” N HEF

AR A A {5 ] MPLAB Harmony v3 MHC T.E7E PIC32 #31F L 8% “Hello World” N AR . HAt, E&E)E
SRR BRI AR IR U A AR T A

.

MPLAB X IDE v5.30
MHC 3 MPLAB #if} v3.4.0
XC32v2.30
MPLAB Harmony v3 %55 % :
- cspv3.5.2
- mhcv3.3.3
- dev_packs v3.5.0
Curiosity PIC32MZ EF 2.0 JF &R

PP A mT LA FH DAL TR B SR R AS SR B3 PR T AN J=3 R A5 Y T R A

fEFT MPLAB Harmony v3 )3 H
6@ 5T MPLAB Harmony v3 FUIH H, 518 DU T s Bk .

1.
2.
3.

J5 3l MPLAB X IDE.
7t MPLAB X IDE 1, &KX+ File > New Project (X > 3@ TiH) (F#di New Project EI#5)
£ New Project X 1HHE % [, i%4% Categories (Z5Jl) %4 ) Microchip Embedded (Microchip %234
TH) , SR5Ei%# Projects (JiiH) &% 32-bit MPLAB Harmony 3 Project (32 fi MPLAB Harmony 3
WH .

- ¥E: WFREI 32-bit MPLAB Harmony v3 Project AN H, &K IXi%E#E Tools > Plugins > Available Plugins

CLE > 4tk > AT PL2e3 MPLAB Harmony v3 It & 88 4fiff, SR )5 2k 8L AT0R .
: HXEEZ(EE, %20 MPLAB® Harmony v3 it B 2 ik .
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A 1-1. 8] ET MPLAB Harmony v3 f{]3{ H——Choose Project GE&FTiH )

ﬂ MNew Project

X
Steps Choose Project
1. Choose Project Q, Filter:
a i
gategorﬂﬁﬁ'—|
= @I Microchip Embedded I b=
..... () Other Embedded [ Standalone Projec
@ Samples {5 Existing MPLAB IDE v& Project
[ Prebuilt (Hex, Loadable Image) Project
&) User Makefile Project
&4 Library Project
m Import START MPLAB Project
m Import Atmel Studio Project
Description:
MPLAB® Harmeony Project Wizard

< Back MNext = Einish Cancel Help

4. i Next (F—#) .

5. 7f Framework Selection (H£24%i%3) T Manage Framework (EFIIEZL) #4394, %iA Framework Path
EHEAZ)  (HT T # MPLAB Harmony v3 SR SCHF R 642D o fEARE RS, MPLAB Harmony v3 3
B TREA LT E: D:\microchip\github\h3.
© 2020 Microchip Technology Inc. AR
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& 1-2. flEETF MPLAB Harmony v3 3] H——Framework Selection

B3 Mew Project

Steps Manage Framework

Choose Project
Framework Selection Use the Content Manager tool to download or configure a local framework.
Project Settings

Configuration Settings

Bl

Launch Content Manager

Framework Path: { D:‘microchip'\githubth3

Convert to Relative Path for Configuration

< Back Finish Cancel Help

T AR R FE LU MPLAB Harmony v3 ##4:45: mhc. dev_packs Al csp.
MPLAB Harmony 3 %% # 3% T H 7] 81k N4, MPLAB Harmony v3 B R . 405 7 MoK T 8ix sk
fH6, A LM#E A MPLAB Harmony v3 P 258 B8 T BB AFE TR BT HEHL L.
6. Hif Next.
7. 1E Project Settings (JiH %) T Name and Location (ZFALIE) 1, HiALLFFE4{E R
Location (f7E) : /¥l H BRSO R ERAT . Fr T H SCFERIG O B SRS o T E A B AT DU AT
G %42, flin: D:\microchip\github\h3\tech_brief.
- Folder (3Cf#3%) : #5878 MPLAB X IDE SC{ kK& Fk. HAN hello_world A8 hello world.x JAF
I
Name (%F%) : #iA hello world pic32mz ef curiosity2 fENTIE AR. WARKE BRTE
MPLAB X IDE 1,

Path (Bff2) . AP HECHAL 7B, BRARfE BoR & H.

© 2020 Microchip Technology Inc. AR DS90003259A_CN-# 5 1T
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& 1-3. flgETF MPLAB Harmony v3 3 H——Project Settings

B3 New Project

Steps

D:\microchip\github\h3\tech_brief\firmware\hello_world.X

X
Name and Location
1. Choose Project
2. Framework Selection Location: D:\microchip\github\h3\tech_brief
3. Project Settings
4. Configuration Settings Folder: hello_world
Name: hello_world_pic32mz_ef_curiosity2
Path:

Show Visual Help

< Back

Cancel Help

8. H.ii Next.

9. 1E Configuration Settings (ELE &) #45T, WAL THAER:

- Name: #i\ pic32mz_ef_curiosity2 /F N & & #r
- Target Device (H#ingeff) : %3 PIC32MZ2048EFM144

© 2020 Microchip Technology Inc.
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10.

1.

12.
13.

& 1-4. REET MPLAB Harmony v3 ]3I H——Configuration Settings

B3 New Project

Steps Confi tion Settings

. Choose Project

1

2. Framework Selection Name: pic32mz_ef_curiosity2
3. Project Settings

4

. Configuration Settings

Device Family: Al v Target Device: PIC32MZ2048EFM144 v
Device Filter: PIC32MZ2048EFM144
Show Visual Help

< Back Next | Cancel Help

vE: : i Show Visual Help CE/RAIAIALEERD AT IF L FSCiE O, HAp$4EE =< Project
Settings & BHITELH UL .

H Finish (5£/%) LLE3h MHC.

. Hii Finish #4815, WE MHC K53, H /AL MPLAB X IDE kX4 Tools >Embedded >
MPLAB® Harmony 3 Configurator ( T.£. > £.%¢% T > MPLAB® Harmony 3 it & 4%) k5.

J85) MHC Z i, #4i¥% 5.7~ Configuration Database Setup (fit EX#FE & E) XFUHE, T IG5 B4R 1%
WO s E £ 514 (Device Family Pack, DFP) 4%, AR HERIAKE .

&l 1-5. Configuration Database Setup X{i&HE

2 Configuration Database Setup

Configure Device Family . Pack Paths:

DFP: .\dev_packs\Microchip\PIC32MZ_EF_DFP\1.0.39\atdf\PIC32MZ2048EFM 144. atdf

Hd Launch (B3 .

RGURAERTE 10T MHC #ifF. FEREER T MHC th & AR

© 2020 Microchip Technology Inc. AR DS90003259A CN-3% 7 17
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&l 1-6. MPLAB Harmony v3 ELES&%& 0

‘2 MPLAB Harmony Configurator - pic32mz_ef_curiosity2* - X
File Generate Tool

Framework: D:\Projects\git_hub\

= 2 2
(] Avaiable Companents = &9 B3| [0 confiowation Options =50
+ View: |Root B ®
- Peripherals = System
@ Device Family Pack (DFP) 9 & Device & Project Configuration
Tools o
@-MIPS Configuration
@ Prefetch and Flash Configuration
& Clock Menu
Active Proect Granh @-Ports (GPIO) Tree View
roject Gra @-PIC32MZ Interrupts " "
Components ) P P Configuration
&-DMT
& WDT
- DMA (DMAC)
(] Active Components =28
XEGmzm4e (] Console =20
Device Family Pack (DFP)
<Init>[Info]: Showing Main Window ~
System <Init>[Info]: Initializing Plugin Sub-System
<Init>[Info]: Loading Configuration Data
<Init>[Info]: Generating Configuration Database
<Configuration Database>[Info]: Loading Cache for PIC32MZ2048EFM134
<Configuration Database>[Info]: Loading Interrupt Manager for PIC32MZ2048EFM13s
<Configuration Database>[Info]: Loading DMA Manager for PIC3)
Available <Plugin>[Info]: Loading plugin
D:\Projects\git_hub\csp\arch\. . \peripheral\gpio_02467\plugin\| Console
<Plugin>(Info]: Loading plugin:
Components D:\Projects\git_hub\csp\arch\. . \peripheral\evic_02907\plugin\|
<Plugin>[Info]: Loading plugin:
D:\Projects\git_hub\csp\arch\. \perwpner.ﬂ\dk_m(32m\p1ugm\c1ockmanager jar
<Plugin>(Info]: Loading plugin: o
D:\Projects\qit_hub\csp\arch\..\peripheral\dmac_01500\plugin\ .jar v | |0 Configuration Options | (] Help

|Wekom= to the MPLAB Harmony Configurator!

W fEAREORF, @K IRER Tools > Options > Plugins > MPLAB Harmony 3 Configurator > Window
Manager (T.E > &I > #fiff > MPLAB Harmony 3 it & %% > & H & B8%) K¥ ik MPLAB X IDE F1 /1% &,
}}\Wﬁhﬁﬂii‘%iﬁﬂﬂﬂ: MHC % L HL%S . dn S 7 248 MHC f) Native Netbert £, F /AT DUiid fic B oK L

BABIMEA,
14, HxK MHC BL A fnfaf 6% MPLAB Harmony v3 35 H (I HABE B, & 0.
MPLAB® Harmony v3 Fii. & 2% ik

1.2 A E MPLAB Harmony 444
g MHC ¥R INAITEC B MPLAB Harmony 41, i $E DUF 25 B384 .
1. 7 Tools (T.E) 1, i+ Clock Configuration (%4t &) LLfE 3 Clock Easy View (R 8h R ALK
& 1-7. MPLAB Harmony it B # Tools 3£

3‘ MPLAB Harmony Configurator - pic32mz_ef_curiosity2
File Generat Utilities Window
. [® %  (ClockConfiguration )
DMA Configuration
g mc; EVIC Configuration | = &4 O3

Pin Configuration
| I ; = eyl _ .

A% MHC % 11 &7~ Clock Easy View % .
2. {E Clock Easy View & 11, [ AEB)FHAE SYSCLK J& 75 4 B A 200 MHz.

© 2020 Microchip Technology Inc. AR DS90003259A_CN-#; 8 1T
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3.

&l 1-8. MPLAB Harmony 3 Bf4EC B 2:—Clock Easy View & 0

=

USB Clock {USBCLK)

USB PLL

UPLLEN UPLLFSEL
FREQ_24MHZ ~

480 MHz

REFCLKL
REFCLKZ
REFCLK3.
REFCLK4.

Reference Clock # 1

Auto-Calculate
REFCLKI

32768 = |Hz

ZLNIMATACE UART S0, T2 008 DL 2D R AE

POSC
FRC » 0z
***************** a ROTRIM1(M)  OF
rsvstem PLL | LPRC ——5==7>» ‘ (M)
5-10Mhz  ~ 505C ———————» "
FPLLRNG : PBOLK f[z x(Nezs )]
REFCLKO1
N L I Fe II ‘ 0Hz
8MHz 100 200 SYSCLK — RODIVL(N)
MHz iz || BERC » ;) |F=
FPLLIDIV FPLLMULT FPLLGDIV | -
DV_1  ~ MUL B0~ Dv_2  ~ ISPLL I To Peripherals:
lepLLicLK | P1/125, PPS
I
| EECES Auto-Calculate
| I
Primary Bscillator
(POSC) | 24,000,000}5| Hz
CLKO SYSCLK
o osa1 >
" =n To Intarnal 200000000 Hz F==
| XTAL| ar RF Logic
=
f Enable Peripheral Bus Clock #1 PBCLKL
L i POSCMOD HBGRES
© osc2 OFF « rco PBCLK3
PBCLKS
g Postscaler » Postscaler PBCLK1 PBCLG
8000000 Hz 100000000 Hz
Oscillator FRCDIV PaCLk?
8 MHz typical PBCLKE
DIV_1 ~ PB1DIV OSCIOFNC
Backup FRC BERC =
Oscillator » 25 OFF
8 MHz typical 8000000 Hz
To Peripherals:
LPRC LPRC‘ o5
Secondary Oscillator Oscillator 32768 He
(s05C) 3276813 Hz
SG§C . SOSCF
L 0Hz
FSOSCEN
OFF
(g
50sCI
FCKSM
FNOSC|spLL - CSECME  ~
WDT, RTCE

Timer1, RTCC

- {t Available Components (7] H#14) T, J&J Peripherals (#}%) , #R8J5 & UART ¥ 0] HiL 0.

- X UART6 DL H s n 2| B K.

© 2020 Microchip Technology Inc.
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B 1-9. MHC Available Components & 1

(] [Avaiable Components
(= Peripherals)

+ ADCHS

= CAN

2 CMP

2 CORE TIMER

# CVR

5 EBI

B 12C

+ ICAP

7 NVM

=+ OCMP

5 PMP

+ RNG

#- RTCC

7 SPI

5 SQI

# TMR

2 TMR1
UART1
UART2
UART3
UART4

AR

# Tools

4. 7 Project Graph (IiH K #1i%# UART6 4% )JFE, SRAJ57E Configuration Options (FCLEIETD & HH, %
DLUR PR AT R & -
- IAFERAMAR R TR E Y 115,200

© 2020 Microchip Technology Inc. AR DS90003259A_CN-% 10 T
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% 1-10. MHC UART i B

= E¥ 3| (] configuration Options
Root v I:i &]
= UARTE

Enable Interrrupts ?
Stop Selection bit

UART6
Peripheral Library

High Baud Rate Enable bit
~Clock Frequency
Baud Rate

5. 1E Pin Settings (5B E) % 0P EE UART 3/, 7E MHC +,
5 EED LAFTJF Pin Settings % M.

B 1-11. MHC Pin Configuration £

100,000,000 %
115,200 =1

%]
1Stop bit
Parity and Data Selection bits |8-bitdata, no parity ~
'High-Speed mode 4x baud dock enabled

-

Rk # Tools > Pin Configuration (1.E >

%’ MPLAB Harmony Configurator - pic32mz_ef_curiosity2 :

File Generate| Tools| Utilities Window

J [Eﬂ ‘#) Clock Configuration
—_ DMA Configuration
(J Active Com EVIC Configuration
EIEL

6. ARGUKHTHF MHC Pin Settings % M &~ AFi&3i: Pin Diagram
Settings.
&l 1-12. MHC Pin Settings &0

(3IED . Pin Table (3|13 1 Pin

1 1
(] Psettngs =0 x|
Order: Pins v Table View
Sﬂmber Pin ID ¥'glle&r’g:ce Name Function g:lgc
1 RG15 Available In A
2 RAS Available In
3 RES Available In
4 RE6 Available In
5 RE7 Available In
6 RC1 Available In
7 RJ8 Available In
8 RJ9 Available In
9 RJ12 5V Available In
10 RJ10 sv Available In
11 RC2 Available In
12 RC3 Available In v
< >
" [ Pragan) (P 1ebe) (] Frsetingg)

© 2020 Microchip Technology Inc. AR

DS90003259A_CN-2 11 7T



TB3259
A& “Hello World” MR

¥E: #4E Curiosity PIC32MZ EF 2.0 JF &R, PICKit™ On Board 4 (PKOB4) T FifE bl im =5 11,
LUMETE PIC32MZ EF ZRAFFIATER T EALIE M & Z M7 B ATE/E . ik, PIC32MZ EF ] RF2 (5]
#79) IR E N UBTX.

7. il Pin Settings iL5i+~, Jf# RF2 5 HTECE A UBTX.

&l 1-13. UART Pin Settings & 1

=%8x|
Table View
:i::mber Pin ID ‘::g:ce Name Function ?rzegc
4 RE6 Available In A
5 RE7 Available In
23 RE8 Available In
24 RE9 Available In
124 RFO 5v Available In
125 RF1 5v Available In
) RF2 sv UBTX UsTX -
78 RF3 5v Available In
90 RF4 5v Available In
91 RFS 5v Available In
80 RF8 5V Available In
58 RF12 Available In Vv
< >
(] PiDiagram | (] PinTable [(] PnSetings |
8. Al Hiifi Pin Table bR RACE R — 51 (RF2) .
& 1-14. UART Pin Table &1
a ‘Pthk = @'x
Package: [TQFP v llalallallslells f
BISIQ)8|S|8|2(8[E[a[o(8(8|8|2|8|8|5|8|8|s|e|b|8(s(a]8]E)s
Module Function 3|6 |11)|12|13|14(15|/16|21|23|24|25|31(34|35|36|37|38|47|48 |49 |57|58|61|62|69|70 RA g
e N
UART 6 Lo AR i
(USART_ID_6) s
o] ERREE_RE
a P“W’“m (] Pin Settings

. ARBURKAE R UART PLIB 78 8347 %00 HonthiE . BIL, 78 UARTE BCE , AUACHE T RESI, iR i
BEIG.

1.3 ARG
T AR, TR LA TS PR
1. fE MHC ', %l Save MHC State ({7 MHC IR45) FlFF, LLAEE AR H {77 MHC IR

© 2020 Microchip Technology Inc. AR DS90003259A_CN-%5 12 1
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K 1-15. Save MHC State El#7

File Generate Tools Utilities Window

) D P) | fEPcoce
|G Acti] Save MHC State - @ D| |G Project &
2. HRGIRE, WHELERAAEHERIALE
B 1-16. FERRNBE T REFEE
¥ Save Database State As X
Save in: pic32mz_ef_curiosity2 v K ER-
Recent Items
Desktop
&l
Documents
This PC
W Fenane:
Network Files of type: | =ym| ™ Cancel
3. ¥ Generate Code (/LEmifth%) kR AL A .
B 1-17. MHC Generate Code El#3
File Generate Tools Utilities Window
| P P) ||csHpcos
T
|[| Active Components Generate-(:-:-de 1| [[] Project Grz
4.  RHKIRR Modified Configuration (FLE C&) XT1EHE, 7 Save (fR17) LMRFFHLE .
B 1-18. REFEE
2. Modified Configuration X
Current configuration has been modified. Do you want to save it before file generation?
D:\microchip'\github\h3\tech_brief\firmware\src\config\pic32mz_ef_curiosity2\pic32mz_ef_curiosity2.xml
[ Don'tsave 1 [ Save Save As
© 2020 Microchip Technology Inc. AR DS90003259A_CN-3; 13 T
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5.

& 1-19. R

£ Generate Project (EIIE) % A, ik Generate (ZEf%) LLAESAHS.

2 Generate Project

1. Configure Generation Settings

[=] Generate Settings

Merge Strategy USER._ALL

(Mouse over a property for detailed help)

2. View Warnings

Type

Description

3. Click Generate

Generate

Cancel

6. ARBIRSTE MHC Hfil & DL R 4 -
- AR P LA A

- KA ARG AT A B9 Harmony HEZESZ 447N MPLAB Harmony Wi H B3, fEAEIT, HRBEEAN:

D:\microchip\github\h3\tech_brief\firmware\src

- A ) BTA RS A MPLAB Harmony HESE S8 i E] MPLAB Harmony I H H, 41~ B s

© 2020 Microchip Technology Inc. AR

DS90003259A_CN-2 14 TT
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& 1-20. MHC 4 ARG

Pro]ects x

lhello world_pic32mz_ef cunos:tvzl
-7 Header Files

+ @ Important Files

+} ﬁ Linker Files

= @ Source Files

= E] config

@ poc32mz ef_curiosity2

exceptions.c

B initialization.c

interrupts.c

i E] plib_gpio.c
= E] uart
- plib_uarts.c

g Libraries
+ ﬁ‘ Loadables

G

E: RGBS —ANE DT ER MPLAB Harmony I H , B 9i% 05 H 4b T 7 i =K.

7. ARSI BT

definitions.h: BIEIHTTHEKFTA KTHE X
- initialization.c: WAL FHFEF H 4 FHFIFTAE Harmony Fibk
- interrupts.c: BEHHTIELAE LATE AT A &

- main.c: MMM RO RS RBOR M . B /& AR SCIR R R B AR o

- peripheral: FTAIMEIRAID ARG B b ST I

E: MHC S fit— Mk OR S S SO AF 4%, i ROR A T Z L I,

TR O T ARSI F 4 main. o

© 2020 Microchip Technology Inc.

AR DS90003259A_CN-# 15 Bl
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& 1-21. MHC R&EB

v

1.4 FFRMEBITNHER

(] Configuration Options
=HM&

=-System
= Device & Project Configuration
#-PIC32MZ2048EFM 144 Device Configuration
=+ Project Configuration
- Generate Main Source File Iz
{ Main File Name |main ]
Generate System Source Files [
Tool Chain Selections
#-MIPS Configuration
#-Prefetch and Flash Configuration
#-Clock Menu
#-Ports (GPIO)
#-PIC32MZ Interrupts
#-DMT
F-WOT
#-DM& (DMAC)

LIFRAEAT N ARFE, TR LR D R A
1. JTPRBARER: X TABURMATES, WEE main.c SLAFPERINFEE SRR (T FPrR) .« X#E PC Lig

1TIEH G K% “Hello World!” F7F i,
IUERAL AR A LA TT (R
uint8 t buffer[]= "Hello World!\r\n";

UART6 Write (&buffer([0],

sizeof (buffer));

© 2020 Microchip Technology Inc.

AR DS90003259A_CN-# 16 Bl
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Bl 1-22. FEMNHERF

(.;;:.'_Ir_'. buffer[]= "Hello Worlc X :.":]

int malin ( void )
{

SYS_Initialize ( NULL ):

[UARTG_ert.e (&¢buffer[0], sizeof (buffer)) ;]

while ( true )

{

2. EPRREAE T B EES
- {t£ MPLAB X IDE Project Properties (I H &) &0+, $h4T L F#fE.

- f£ Categories (354 #4rF, 14 pic32mz_ef_curiosity2 fit &, #X/57F Configuration (L) &S

grs JEFRREAE T HANG Ay T HEE.

© 2020 Microchip Technology Inc. AR

DS90003259A_CN-2 17 TT



TB3259
A “Hello World” MR

&l 1-23. MPLAB IDE Project Properties & 1

8 Project Properties - hello_world_pic32mz_ef_curiosity2 X
Categories: Configuration
o General Family: Device:
@ File Indusion/Exdusion All Families v | |PIC32MZ2048EFM144 v
=~ © Conf: [pic32mz_ef_curiosity2]
© PICkt3 Supported Debug Header: Supported Plugin Board:
O Loading
O Libraries None None
| @ Buiding Packs: Hardware Tool: Compiler Toolchain:
=} @ XC32 (Global Options) Packs 00 Snap A | || Compiler Toolchains ]
© xc32-as = PIC32MZ-EF_DFP = Alternate Tools S-XC32 [Download Latest
@ xc32-gcc - 1.0.20 @ EDBG XC32 (v2.30) [C:\Program Files (x8¢
O xc32-g++ ~41.1.45 @ JTAGICE3 +-XC32 (v2.20) [C:\Program Files (x8€
@ xc324d «~@ mEDBG
O xc32-ar @ PICkit2
@ Code Coverage © PKOB nano
--@ Power Debugger
= Microchip Kits

Q Starter Kits (PKOB;

[=-00 Curiosity/Starter Kits
IPLAB PKoB 4

=} Legacy Starter Kits

@ MCHV

@ MICROSTICK

@ SKDE 33 AUDIO

@ SKDE Memory

@ SKDE PIC18F) \/
< > < >

*Tip: double dick on serial number (SN) to use a friendly name (FN) instead.

Manage Configurations...

3. i Apply (MDD , #AJFHd OK (Hi5E) -
4. ERRE{E: A micro-USB HLZEH IR 1 DEBUG USB 5 PC ik, M rl LIkt {7 gmAs, FHiifts
Bl GRE GHEND WRITERE.
B 1-24. TEfFER:
Common USB
Port for

Debugging and
UART Console

ST T

71

5. WEBITEHWE: £ PC EITHLmMART (i Tera Term) HHATH A®RE. TERRT Tera Term #i%
BHEE

© 2020 Microchip Technology Inc. AR DS90003259A_CN-3; 18 T
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B 1-25. BO#E

F ¥1

| Tera Term: Serial port setup
on|

Port:

Speed:

Data:

Parity:

Stop bits:

Flow control:

Transmit delay

6. YRIEIEITN AT : {4 MPLAB X IDE X} Curiosity PIC32MZ EF 2.0 JF KR T 4 Mgmfe (Badi MPLAX
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