AR COBRFRFERXERFSEFEME L TIFACESLY,
BHERELTA ) OFILORERE CSRBEVET,

PIC32CZ CAXxZ 4 4 03> k O0—35 TMPLAB® A3\ MicRocHIp
Harmony v3&MCC (MPLAB Code Configurator) %
FEoTHHTOF7 IV r—a V& ERT 5HE

[ZC®HIC

MPLAB® Harmony V33 EICE CHEBEARELES 2 —IILTER SNV I Yz 7HREIL—LT—HUTH
Y, PLBRABE a—IL SA4TIV)). FSA4IN, DRTFLY—ER, SFLDzT7. Y—FNR—F4 4T3
#&ATULET, MCC (MPLAB Code Configurator)[EGUIR—R DY —ILTHY . £FEMPLAB HarmonyE ¥ 1 —JL
#BEVEL THEBEICRETEET, MCCIZMPLAB X IDE(iEREBRE)D TS5 (1 v TF,

ARETIE. Arm® Cortex®-M7RA—ZX MDPIC32CZ CAxY A4 ¥ B3> kA—3 TMCC &MPLAB Harmony v3E 2 a—JL
EFEOTCOVINLBT IV —2 3 v EeRTB2AEZHBALET, CO7 TV r—>a > OEMIE, LEDZA2 A
L7k R=XTRrILEE, LEDMILL—FZFDYTIL QDY —VIZRETHETT, COTETIEIMCCE
> TLUTDOMPLAB Harmony V3EY 2 —)LEZHRELE T,
« LEDO%Z R IL&EBPORTE Y

LEDOD R T ILL— FEBEAMIZY > TY V53 BRTC(UT7ILE AL YOy 4)PLIB
s RAYFHLTHFARY CARELEBICKILL—F2EET BEICHESEYA#T Y hO—F)PLIB

PCETETEINTWVSCOMIYTI) R—rE2—ZF)L FTYH5—2 3 VICLEDOD T ILL— b EHE AT S,
SERCOM (USARTE. LTERESNA TS LY FILEEA VP —T 24 X)PLBEXUDMA(ZA LY b AEYT
2+t X)PLIB

DUTIL B—SFILEBETHR—FEV(USARTE Y, BZRGLI-RICZ—IFILICTT—2ZHNT H&RE
Z4HE3)


https://www.microchip.com/mplab/mplab-harmony

1. PIC32CZ CA90 MCUIZ & 5MHTOT7 T r—> 3 UERK
COTETIHUTOYI LI T7ELIUN—FIzT7 Y—ILEFEVET,
« MPLAB X IDE v6.15
+ MCC (MPLAB Code Configurator) 75 4 4 >v5.4.1
« MPLAB XC323 /%4 5v4.35
« MPLAB Harmony v3)) 7R k1)
- MPLAB Harmony v3 CSP(F v FHHR— bk /3y 4 —T)Wv3.18.1
- MPLAB Harmony v3 dev_packs v3.18.1
« PIC32CZ CA90 Curiosity UltraBiS&H—
Note: LREY—ILABHINIIGZEE, TOHN—2a v TT7 T r—2a Vv EERTEET, BLVVI—
DIavEFESIREIHY FEEA,
11  MPLAB Harmony v370O> x4 FDERL
MPLAB Harmony v3R—ZX D FA T Y b EERT BICIEUTORTY TERITLET,
1. RZ—FrAZa2—HSMPLABXIDEZEBILET.
2. MPLAB X IDE®I[File] * = 2 —T[New Project] 2R L £,

BE11. 702y FOFBRIER

QMPLABXIDEV6.15
Edit View Navigate Source Refactor P

I New Project... Ctrl+Shift+N
New File... Ctrl+N

EH_ Open Project... Ctrl+Shift+0
Open Recent Project >
Import % >

3. [New Project]™ 4 > RO D[Steps]FEHX— 3> XA > T[Choose Project]##ERLFET, AN
[Choose Project] 7B/87T 1 £ % & 3 > ®M[Categories] T[Microchip Embedded]% . [Projects] C[32-
bit MCC Harmony Project] &R L %9,
Note: [32-bit MCC Harmony Project] &R S L TUWLVEWMVHEE . [Tools] * = 2 —H 5 [Plugins] >
[Available Plugins]%;#3iR L. MPLAB Code Configurator 75454 V&% A4 VXA =)L L THhH L TEEH
TLTLEET L, EMIIMPLAB Code Configurator ® #% 2 (https://www.microchip.com/en-us/tools-
resources/configure/mplab- code-configurator)Z S8 L TL 2 &Ly,
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https://www.microchip.com/mplab/mplab-x-ide
https://www.microchip.com/en-us/tools-resources/configure/mplab-code-configurator
https://www.microchip.com/mplab/compilers
https://github.com/Microchip-MPLAB-Harmony/csp
https://github.com/Microchip-MPLAB-Harmony/dev_packs
https://www.microchip.com/en-us/development-tool/EA58X56A
https://www.microchip.com/en-us/tools-resources/configure/mplab-code-configurator
https://www.microchip.com/en-us/tools-resources/configure/mplab-code-configurator
https://www.microchip.com/en-us/tools-resources/configure/mplab-code-configurator

E1-2. MPLAB Harmony v37 0> =4 M {ERk - Choose Project

%4 New Project *
Steps Choose Project

1. Choose Project Q. Filter:

2

Categories: Projects:

5-----[E:|IMiaod1i|:l Embedded I
1 er Embedde

f-IC3) Samples T
[E] Generic [ Prebuilt {Hex, Loadable Image) Project
ﬁ |User Makefile Project

(5 Library Project
ﬁ Import START MPLAE Project
(5 Import Atmel Studio Project

Description:
MPLAB® MCC Harmony Project Wizard

< Back Finish Cancel Help

4. [Next]Z2 v o LET,

5. EDFEHS— 3> R4 2 T[Framework Selection]%:&1R L. £ MD[Manage Framework] 70/
T4 VL3I VTUTOFMEEANLET,
a. Harmony Repository: /XX Thttps://github.com/Microchip-MPLAB-Harmony|] ZAALEY,
b. Framework Path: TC:\h3] (MPLAB Harmony v3/X vy —2 %400 — K35/ R)ZAHLET,

MICROCHIP



B1-3. MPLAB Harmony v370 < = 4 D {ERX - Framework Selection

B Mew Project x

Steps Manage Framework

1. Choose Project
. Framework Selection

2
i. Project Settings Harmany Repository: I https: f{github.com Microchip-MPLAB-Harmony I w

. Configuration Settings
Framework Path: C:thal

Convert to Relative Path for Configuration

< Back | Finish Cancel Help

Note: CODTE 74— 32 TIEMPLAB Harmony v3/8y 5 — U csp AL ETY , MPLAB
Harmony v3 Content Managery —JL % &5 & MPLAB Harmony v3/A\v 47— DA 00— K& HE
IZTFRAET, Ny Tr—IURF o oa0— RENTLVELES. MPLAB Harmony v3 Content Manager
Y—ILEFE-STHEAIA—RFLTLEELY,
6. [Next]z¥ V) vo LEY,
7. [Project Settings]%:&iR L. [Name and Location] 7O/8F 4 €5 L 3 VIZUTOHMEAALET,
a. Location: IR TAD LY bDIL— LT HILFIADIKRTY, COT7+ILFIC2TOTAD Y b
T7ALERELET, 7Oz FORFEAIE. O THNIEED LS GBI THARETT
(f6l: C:\microchip\h3\Tech Brief),
b. Folder: MPLAB X IDEZ # LA D&ARITY . [pic32cz ca90 cultl] EAAL.
pic32cz_ca90 cultxZ + ILE#ERLET,
c. Name:MPLAB X IDEIZ®RTR&Eh5T0P 1Y F&TY,
lgetting started pic32cz ca90 cultl EANLET,

d. Path: COEHRIE. DT+ —IL FICEREZMAAEEBTEHFINET,

Note: PIC32CZ CA80 Curiosity UltrafiR— FRD 7A2 Y FLRLCFIETERL TRETESE
ER

@ MICROCHIP




E1-4. MPLAB Harmony v37 0> =4 FD{ERK - Project Settings

Steps Name and Location
1. Choose Project
2. Framework Selection Location: C:\microchip\h3\Tech_Brief
3. Project Settings
4. Configuration Settings Folder: pic32cz_ca%0_ault
Name: getting_staretd_pic32cz_ca%90_cult
Path: C:\microchip\h3\Tech_Brief\firmware \pic32cz_ca%90_cult.X

Show Visual Help

< Back Finis Cancel Help

Note: [Show Visual Help] K2 > %5 w03 2LaTIORMANILT D42 RIMBE. [Project
Settings] AN & 7 1 —IL FOFEMALRTINET,

8. [Next]#V Jwo LET,
9. [Configuration Settings]Z3£iR L. [Configuration Settings]| CUU T DEEFMZEANLET,
1. Name: Tlpic32cz ca90 cult]l EAHALEFT,

2. Device Filter: TPIC32CZ8110CA901 &£ANLFET,

3. Target Device: [Device Filter TAAL-ABEMNZ ZICTRBRENFET, PIC32CZ CA90 Curiosity
UltrafiEAR— FROD 7O Y b EERT 5=, TPIC32CZ8110CA90208] %:#IRLFT,
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B1-5. MPLAB Harmony v37 0> =4 M {ERK - Configuration Settings

4 New Project *

Steps ‘Confi ion Settings

1. Choose Project

2 Frame-work _Selechon Name: pic32cz_cal90_cult
3. Project Settings

4. Configuration Settings

Device Family: All ~ Target Device: 'IC32CZ8110CA90208
PIC32C78110CAS0100

Eec=tias PIC32CZ8110CAS010051
PIC32C78110CAS0 144
PIC32CZ8110CA2014451
PIC32C78110CAS0176

[ ILASIEIFRE ] PIC32C78110CA9017651

PIC32CZ8110CAS0208

Install Device Pack

< Back Next > Cancel Help

Note: [Show Visual Help] R2 > %V U w9 F25LaVTIORMALT D40V FOMRE,
[Configuration Settings]D& 7 « —)L FOFRBANRRTEINET,

Note: PIC32CZ CA90 Curiosity Ultraf&-R— kD FO > 9 FEEKT 5I1Z(%. [Device Filter]R v
4 R 12 TPIC32CZ8110CA902081 & A A L. [Finish1Z2 ) vy LFEzT, LTDOHREILPIC32CZ
CA90 Curiosity Ultraf%7R— K &PIC32CZ CA80 Curiosity Ultrafi%;R— K THZTY, PIC32CZ
CA80 Curiosity UltraBiFHR— FMDi5& . [Target Deviceld %1% PIC32CZ8110CA80208) IZZEE
TERLENHYET,

10. [Finish]Z 2 ') v LTMCC%&EELET,
Note: BXEE CIIMCCREEIRICTA Y bAAAMY TAD Y FELTERESNFET,

11. MCC#2 E) Aif IZ [Configuration Database Setup]™ 4 > FOMARRINFET, BEIZIG L TDevice
Family Pack (DFP) & Cortex Microcontroller Software Interface Standard (CMSIS)D /AR EEETEE
¥, COTETIHREERELFELET,

12.5iLWLvY s Y KHYTMCCTS 4 4 UhEZE £,
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E1-6. MPLAB Code Configurator> 1 > K9

a MPLAB X IDE v6.15 - getting_started_pic32cz_ca90_cult : pic32cz_ca90_cult = a X
File Edit View Navigate Source Refactor Production Debug Team Tools Window Help Q- Search (Ctrl+])

kﬁﬁﬂ% B @ pomava BB )R RAR O B2 uﬁr.@mm,
Projects | Files | Classes mm

MCCv5.3.7

ijectkesourcesl Generate || Import.. || Export | @ || @

¥ Libraries

suopdo uopenbyuos

¥ Harmony Peripheral Library
» Packs

¥ Peripherals Device Family Pack (DFP)

| Device Resources I | (% Content Manager

¥ Libraries

» (O Harmony CMSIS Pack

ed_pic32cz_ca90_cult - x| Navi | (=]

Jg getting_started_pic32cz_ca90_cult "
? Project Type: Appiication - Configuration: pic32cz_ca90_cult
o Poewe
@ PIC32CZ8110CA90208
# Checksum: Blank, no code loaded
CRC32: 0xA3BB5134
@ Packs
& CMSIS (5.8.0)
i PIC32CZCA%0_DFP (1.3.152)
=] [8' Compiler Toolchain
T %32 (v4.30) [C:\Program Fies\Microchip\xe32\v4. 30\bin]
‘ﬁ' Production Image: Optimizaton: gcc 01 g++ 01 v Output ‘ » ions [MCC] News x ‘ =

1.2 MCC%f{#>7=MPLAB Harmony v3a > HR—=x > FDiBMN & BE
MCCTMPLAB Harmony v3Da ViR—F > LB, HET BHICIEUTORTY TEETLET,
1. MPLAB X IDETClock Easy View# #2819 5 (2%, [Project Graph]Z% ') w4 L. [Plugins] KO 7

#ry> )X FT[Clock Configuration]%:EiR L E9, Clock Easy ViewlZMCC™ 1 » FURIZHR R
ENnFEJ,

2. AIZX% 0O—JL L T[Main Clock]h300 MHzIZBRE SN TWAEZHEALET,

OB ESD

B1-7. MPLAB Code Configurator - [Clock Easy View]™> 1 > K

€3 Clock Easy View - Editor
Clock Easy View  x
i) SN Generater O
el (=21]
= 300,000,000 H
oz =
stem,
PUD_
= < = n Peripheral
z X}
= . Ful 1 oiv2 o
[
S Peripheral Clock Selection
s T
P4 000, san
san
Clock ok Digkal Frequency lsched Low (DFLL) = escum 2 e
Source XOSCI = G
Gaki | [ — T Ty
48,000,000 Hz coxe
aax
The DFLL operates in apen-loop operatan. saw ||
PUD_L - Lolt Peripherals
1 cas
. saxio
L i sa Peripheral Clock

3. ZE®D[Device Resources]|F E4#'—< 3 > R4 > TlLibraries] > [Harmony] > [Peripherals] > [SERCOM]
#91)v 2 LTERL. [SERCOMI1ZV v  LET, AP b U5 TITSERCOMIED 21—
WS4TSR BMESN-E5HELET,
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B41-8. MPLAB Code Configurator - Device Resources

|Device Resourced

: ¥ Libraries

| & Content Manager

¥ Harmony
» Audio

» Bluetooth

» Board Support Packages (B5Ps)

» Bootloader

»

Core

¥ Peripherals

» AC
» ADC

Y _SERCOM

ks (' SERCOM2
() SERCOM3
() SERCOM4
{) SERCOMS
() SERCOMS
() SERCOMT7

) SERCOMS
() SERCOMO
4. [SERCOM1 Peripheral Library]#%i#iR L. [Configuration Options]Z70/857 4 4 < 3 > TLEDO®
FTILL—FREDYTIL A —ILITHAT HEEICLET,
a. [Receive Pinout|#&R<¥ B2, FOv T4 S JX b5 TSERCOM PAD[3]] ZEIRL.
BUDNTGA—FETRIZRT LS ICBREEDFFICLET,

B41-9. MPLAB Code Configurator - SERCOM1M %7€

x ||3 a ] E = f |Ii| |P|L.|gins: ~ | Miew: |Root ~|||El =

=+ SERCOM1
- Select SERCOM Operation Mode | USART with internal Clock +

-~ Qperating Mode Blocking mode i

EVSYS
Peripheral Library

CMSIS Pack

~Character Size
- Stop Bit Mode

-Receive Enable
Device Family Pack (DFP) SERCOM1 ~Transmit Enable
Peripheral Library ~Frame Farmat USART frame v
~Baud Rate in Hz 115,200 -5
SPI -~ Parity Mode No Parity

8-hits character ~
|One stop bit  + |

-lReceive Pinout

:SERCDM PAD3 is used for data reception I

~Transmit Pinaut

|PAD[D] = TxD; PAD[1] = XCK v

~Enable Run in Standby [

5. [Plugins] kA vy F& > 1) X kH 5[DMA Configuration]ZRIRLET, 7FUr—arv Ny o7
ZUSART TXL SR Z12#{5F 5 & 5IZDMA Channel 0% E LET, DMAIZI—H—/\y T 7 H
HUSARTEE/Ny 7 721D R HTUA bEERELET,
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B41-10. MPLAB Code Configurator - DMA® £% &

Active Channels List

Channel Number Trigger

DMAC Channel 0

Add Channel Remove Selected Channel

‘ SERCOM1_Transmit v

[ "] Use Linked List Mode

DMA Channel 0 Settings

Trigger Action (Cell Auto Start Enable) ‘ One Cell Transfer Per DMA Start Trigger A4 ‘
[ J

Readitddiess Sequenioe ‘ Incrementing Address+1 with Transfers of Byte Operands i ‘

Mirite:Addeessieqlience ‘ Fixed Byte Address (Single Byte Address with Enable Based u... ‘

[

i

Cell Transfer Size

. f
Channel Priority Level ‘ Priority Level 1

Note: SERCOM1&DMAIZLEDO®D R ILL— b ETF7 TUr—SavhoBBL. FOLEDO RS IL
L—FZ2PCLETEFTEINATVWS LY TZIIL AVY—LIZHATEESICEESNET,

6. ZMD[Device Resources]F E#4~— 3> RA > T[Libraries] > [Harmony] > [Peripherals]Z % ) v %
LTEBL. [RTC1ZY ) vy LET., FAC Y b 45 JIZ[RTC Peripheral Library] 7 0 v 4 h4&

MENF-FZHERLET,

7. [RTC Peripheral Library]%#iR L. [Configuration Options] 70/ 7 4 9 >3 > TTRIDEY FBRE
LEFTG0SYMTELICaURTEIYAAZHRE S DHHRE).

BJ1-11. MPLAB Code Configurator - RTC PLIBD & E

Project Graph  x

LB«

tion Options x | =

~

XCEEEE ¢S s |

Device Family Pack (DFP)
CMSIS Pack

SERCOM1

Peripharal Library

View:

RTC

Peripheral Library
TMR < 2

Root ~

=M
ErRTC

El-Hardware Settings
i Generate Frequency Correction &PT [
b RTC Count Sync Enahle
- Tamper Detection Configuration
=-RTC Operation Mode
E-RTC MODE 0 Configuration
=+Enahle Interrupts ?
Periodic Interval 0 Interrupt Enable

32-bit Counter with Single 32-bit Compare

--Periodic Interval 1 Interrupt Enable
--Periodic Interval 2 Interrupt Enable
--Periodic Interval 3 Interrupt Enable
--Periodic Interval 4 Interrupt Enable

Periodic Interval 5 Interrupt Enable
--Periodic Interval 6 Interrupt Enable

Periodic Interval 7 Interrupt Enable

-ICDmpare 0 Interrupt Enable

Compare 1 Interrupt Enable

oo oooooog

- Owerflow Interrupt Enable

~RTC Prescaler DIVI  ~

ICDmDaTE Walued 0x|200

A Rl

~Compare Yaluel
ICIear on compare Match I
F-RTC EVENTS configuration

0x|0

8. [Device Resources]T[Libraries] > [Harmony] > [Peripherals]&% ') v - LTERL. [EICIZY ')

JLET,

702 x5 k 55 JIZ[EIC Peripheral Library] 70 v 2 AABEMEh-FE2HEELET,

9. [EIC Peripheral Library]%;#iR L. [Configuration Options] 7R/S7 4 €93 > TTROAY

Lij_o

= —

X
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BJ1-12. MPLAB Code Configurator - EIC PLIBDE&E

[ Cwsts pack |

RTC
Peripheral Library
TMR

- ________________J

x| [+ I[=](T)| configuration Options x |

v | View: Root\':ﬂ

I
!

Non Maskable Interrupt Control
Enable EIC Channel0
Enable EIC Channell

B-EIC
EIC
Pearipheral Library

Enable EIC Channel2
Paripharal Library Enable EIC Channel3
I2c < Enable EIC Channel4

sPr Enable EIC Channels

UART - Enable EIC Channel

Enable EIC Channel7

| # Enable EIC Channelg
Enable EIC Channeld

EIC Clock Source Selection GOK | v

Enable EIC Channel10
Enable EIC Channelll
Enable EIC Channel12
Enable EIC Channell3
Enable EIC Channell4

O00000Oo0O0000000n

a. [Enable EIC Channel8]Z:#IR L TEBREAL. UTO&SIZHRELFET,
E41-13. MPLAB Code Configurator - EIC PLIBOF + > JL8MD X TE

©|Enable EIC Channelg g] e
- - *
m = EIC Channelg Configuration
p |Enable Interrupt m
Enable Event Output ]

External Interrupt8 Detection Clock | Edge detection is dock synchronously operated
{External Interrupts Edge Selection  Rising edge detection v |
v Enable Debounce O

|Enable filter 5] “

10. [Plugins] KA w F&9 > 1) R kA 5[Pin Configuration]Z3®#iR L T[Pin Settings]Z4 ) v LE Y,
11. [Order]/R v ¥ XA C[Ports]Z#IRL., 7TV —a v DEHRICHH>THRELET,

12. EIDAPB21 £PB24M2AM E 2D T[Custom Name]2ZELET, UTOEVRENRES
#8 L TGPIO, SERCOM1, EIC_EXTINT8ZHZELZE T,

Ed1-14. MCCO E V&5

Project Graph  x ] Pin Diagram I FinTable == lPln Seﬁ'ﬁs xl |II| E]
Order: 'Poﬂs v' i-_Table View | Easy View
Pin ; -
Latch Full Up Pull Down  Open Drain Slew Rate
=
- e PE21 v tow [T ] [] FAST  ~ ~
— =, —
68 PEZ2 Available High Impedance Low [l ] [l FAST ~
69 PB23 Available High Impedance Low O [ O FAST ~
— —
T i - U
— —
109 PCO3 High Impedance Lo B ] ] FAST
m @ | SERCOM1 PADD v§| Digizl | HghImpedance_ | n/a 0 ] [ |FasT
113 PCOS Available [ Digital High Impedanca Low [l 1 [l FAST ~
114 PCOG Available w Digital High Impedance Low O [ O FAST ~
— — —
- Digital High }n‘rpedance ~ nfa (| (Bl (| FAST
P o o g
a1 PB30 Available ~ Digital High Impedance -~ Low L L L FAST
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1.3 a—FO&ER

BBES2—ILDHREMNTT LI=5. [Resource Management [MCC]1Z%4 ') v % L. [Generate]? J %
)y LTa—FEERLET,

E1-15. — FO &R

Projects Files Resource Management [MCC] x

Project Resources Import... ot || @
¥ Libraries .

» Harmony
¥ System

System

Note: £Rahf=a—FKIZ&k Y, 32Ew FMCC HarmonyZ7A oo MMZT77AILE DAL EIEMEN
F9, TOEKI—FT. RTC(UT7ILEAAL 2 8vY), EICHHEIVIAA#O > FO—F), PORT,

SERCOM1 (USART& L T). DMAE D a—LICH L TERSNIEZEABE a2 —IL S4T3) T74)L
NTOP) FMZEMENTWSAEEZHRELET, MCCIZXY TRV Y FMlnain.c 77/ ILEERS
nEJ,

Note: MCCTIZERMEIND T 7AMILDRBRAEERTEET . TRELEWNES. BIEMETI7MIL4A
main.chERENET,

1.4 RS HY MIF7FTI—230 APV %FEMTS
FIVr—2a vxRELTETTDICIEUTORTY TEEITLET,
1. 7O xY FOmain.cTZ7AILERHE, UTONRNYI7E7T)r—23y Oy  DOHEAEEE
mLEd,

uint8 t uartLocalTxBuffer[100] = {0};
RTC Timer32CallbackRegister (rtcEventHandler, 0);
EIC CallbackRegister (EIC_PIN 8, SWO_ eventHandler, 0);
DMA ChannelCallbackRegister (DMA CHANNEL 0, UARTDmaChannelHandler, 0);

E116. 7 )5 —230 00y 2EMLTIA—ILIAY YT ARV NV RSEEIET S

int main { wvoid )
{
I';;::E_: uwartLocalTxBuffer[100] = {CI}:I

SYS _Initialize ( NULL );

RIC Timer32CallbackRegister (rtcEventHandler, 0);

EIC_CallbackRegister (EIC_PIN_ 8, SWO_eventHandler, 0);

DMA ChannelCallbackRegister (DMA CHANNEL 0O, UARTDmaChannelHandler, 0):
RIC Timexr32Start();

while ( trus )
{

a. main() B ERI—FEEBML., O—IN\YY ARV RN RSEZZELET, a—ILNvY
ARV NV FSEBHELLR, RIC_Timer32start () EABZENFUHI I—FTEEMLET,

b. main () BHDENZUTOI—FZEML, BAEDa—I/ILIZOWTERESINF-O—IL/\YY 4
RUMNUESERELFET,

static void SW0O_eventHandler (uintptr_t context)

{

changeTempSamplingRate = true;

}
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static void rtcEventHandler (RTC_TIMER32 INT MASK intCause, uintptr t context)
if (intCause & RTC TIMER32 INT MASK CMPO)

isRTCTimerExpired = true;

static void UARTDmaChannelHandler (DMA TRANSFER EVENT event, uintptr_t contextHandle)
{ if (event == DMA TRANSFER EVENT BLOCK TRANSFER COMPLETE)
isUARTTxComplete = true;
}
2.7)70wvy TALI T4, Y0, O—ALER. I5TEEELET,

#include <stdio.h>

#include <stddef.h> // Defines NULL

#include <stdbool.h> // Defines true

finclude <stdlib.h> // Defines EXIT FATILURE
#include <string.h>

#include "definitions.h" // SYS function prototypes

#include "device_ cache.h"

/* RTC Time period match values for input clock of 1 KHz */

#define PERIOD 500MS 512
#define PERIOD_1S 1024
#define PERIOD 2S 2048
#define PERIOD 4S 4096
static volatile bool isRTCTimerExpired = false;

static volatile bool changeTempSamplingRate = false;
static volatile bool isUARTTxComplete = true;
static uint8 t  attribute  ((aligned (16))) uartTxBuffer[100] = {0};

typedef enum

{
TEMP SAMPLING RATE 500MS = 0,
TEMP_SAMPLING RATE 1S = 1,
TEMP_ SAMPLING RATE 2S =
TEMP SAMPLING RATE 4S = 3,

} TEMP_SAMPLING RATE;

I
N
~

static TEMP_SAMPLING RATE tempSampleRate = TEMP_SAMPLING_RATE_SOOMS;
static const char timeouts[4][20] = {"500 milliSeconds", "1 Second", "2 Seconds", "4
Seconds"};

SWMADITISINARNY FDET 2HE Li=F(while () R—/S—)L—TFH® (isRTCExpired) &
(1sUSARTTxComplete))IZ7 FUr—a>r OOy I &BMLET,

while ( true )

if ((isRTCTimerExpired == true) && (true == isUARTTxComplete))
{

isRTCTimerExpired = false;

1sUARTTxComplete = false;

LEDO_Toggle() ;

sprintf ( (char*) (uartTxBuffer), "Toggling LED at %s rate

\r\n",

&timeouts[ (uint8 t)tempSampleRate] [0]) ;

DCACHE CLEAN BY ADDR (uartTxBuffer, sizeof (uartTxBuffer));

DMA ChannelTransfer (DMA CHANNEL 0, uartTxBuffer, \
(const void *) & (SERCOM1 REGS->USART INT.SERCOM DATA), \
strlen((const char*)uartTxBuffer)):;
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E117. 7 75— 3> 0oy OB

if ((isRTICTimerExpired ==
{

£& (trus == isUARTTxComplete)

isRTCTimerExpired = £
isUARTTxComplete = £
LEDO Toggle():

sprintf ( (char*® ](JaIth:JffEI], "?::_':_"_'_'.' g LED at %= rate \

\n", &timeouts[(uintf_t)tempSampleRate] [0]);

(c:cnst, wvoid *)&(3 M1 =
strlen|( (const char¥) JaIth:JffEI] )z

4. A —H—PR—FEDRA vy FE#HTI 51012500 ms, 13\ 2s. 4sD& L — FTLEDO% +5IL
SEB( 7T —ary aPy s EEBMLET, DMARREO D v Y [Emain.c 774 ILIAD
main () BEIZHY £,

/* Maintain state machines of all polled MPLAB Harmony modules. */
if (changeTempSamplingRate == true)
{
changeTempSamplingRate = false;
if (tempSampleRate == TEMP SAMPLING RATE 500MS)
{
tempSampleRate = TEMP_SAMPLING RATE 1S;
RTC_Timer32CompareOSet (PERIOD_18) ;
}
else if (tempSampleRate == TEMP_SAMPLING RATE 1S)
{
tempSampleRate = TEMP_ SAMPLING RATE 2S;
RTC T1mer32CompareOSet(PERIOD 2S)
}
else if (tempSampleRate == TEMP_SAMPLING RATE 2S)
{
tempSampleRate = TEMP_SAMPLING RATE 4S;
RTC Timer32CompareOSet (PERIOD 45S);
}
else if (tempSampleRate == TEMP_SAMPLING RATE 4S)
{
tempSampleRate = TEMP_SAMPLING RATE 500MS;
RTC Timer32CompareOSet (PERIOD 500MS) ;
}
else
{
}
RTC Timer32CounterSet (0) ;
sprintf ((char*)uartLocalTxBuffer, "LED Toggling rate is changed to
$s\r\n", &timeouts[(uint8 t)tempSampleRate] [0]);
DCACHE CLEAN BY ADDR (uartLocalTxBuffer, sizeof (uartLocalTxBuffer));
DMA ChannelTransfer (DMA CHANNEL 0, uartLocalTxBuffer, \
(const void *) & (SERCOM1 REGS->USART INT.SERCOM DATA), \
strlen((const char*)uartLocalTxBuffer));

}

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

return ( EXIT FAILURE );

1.5 7F7FIVH5—SavmELRETOTSEIVS
FIVr—2avEELRLTTRYSIVITBICIEUTORT Yy TE#RITLET,
1. PIC32CZ CA90 Curiosity Ultrafi#HR— FIET /3y T AIZH VR— K F/3y H(PKoB4)ZHK—
TWET, Type-A4 X - micro-B USB4 — 7 /L #micro-B DEBUG USB7R— kIZ#%#: L. PIC32CZ

CA90 Curiosity UltrafiER— FADBABMBE T NNV T E#ETLET, NEEROGS5 V~14 V)%
JI00O RV R ICEHRLET,
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2.

4.

B1-18. N\— K = 7 D&

AR ETR
(6.5V~14V)

Debug USB

TR bEAALY TAD Y FMIERET BIZIX. [Project Properties]| CREFD I /N1 T /\—
a3 (v4a35)EEIRLET,

TSz bDY Y=V EEILRERTTBHICIE, UTICEARRLIZZ7AaVE20 v LET,
FizlE., FRYTA D2 )R kh5[Clean and Build Main Project] &R L £9,

E119. 29—V EELE

.-.-__ ” 2 . . t__-\" e = = "
> 2296 0 C
Clean and Build for Debugging Main Project

Clean and Build Main Project
Clean and Build with PRO Comparison Main Project

|

LTOIARREN:=TAa2&0 YV I LTT7 IV r—2avE&7055307LFT,

BE11-20. T/NA ADTATSI VY

T8 M E[L Q8

1.6 HR—FK&EIYTFILA—SFITOHIDEHRE
R—FLEESYTILA—IFIETCHAZEETBIZIE. UTOFIEIZEKWNET,

1.

F7VG—2avDENLRETRTS I %ET LIz, PCTTeraTermVY—ILEBHEET,
) F7ILR— FEFEIRL, baudL— k% 115200 IZERELET,

3. PIC32CZ CA90 Curiosity UltraBi/R— KD Uty r7RA2 V&L EI ., BEIEIETIXLEDOIE500 ms

ThRTILL, LESWORA vy FNBTENS ZEIZLEDOD R4 L L— kE1s, 2s. 4sIZtIVYifair Y
*9,
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B1-21. Y FIL B—SFILIZRTENTF-LEDO RS )L L— k

M COM38 - Tera Term VT

| File Edit Setup Contrel Window Help

Printing Toggling LED rate wscescsessess

at 588 millifeconds rate

at 588 milliSecon rate

at 500 milliSeconds rate s

rate is changed to 1 Second

at 1 Second rate

at 1 Second rate s

rate is changed to 2 Seco

at 2 Seconds rate

at 2 Seconds rate .

rate is changed to 4 Seconds
Seconds rate

Seconds rate =

oggling
oggling
oggling
oggling milliSecon

)T B—ZFIVIZRRENFLEDO T L— FERAM v FHARTEINS-RITEIL LFETH.
ZTNITHE > THHKAR— FTLEDOD T ILL— FAERLTWEELZHELET,
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2. BEEH

MPLAB Harmony v3(ZB8 9 % 1&#kI&Microchiptt > = TH 4 D
https://www.microchip.com/mplab/mplab-harmony &
microchipdeveloper.com/xwiki/bin/view/software-tools/harmony/Z S8 L T 2 &Ly,
EEDOT T r—2 3 U OFE#Egithub.com/Microchip-
MPLAB-Harmony/reference_apps#S BB L TL 2Ly,

PIC32CZ CA90 Curiosity UltrazF{ii Fi 78— K @ ##fll [ Ewww.microchip.com/en-
us/development-tool/EA58X56AZFSHE L T 12 &Ly,

YT 7T r— 3 UiE[Software]lZ#H % [Getting Started Extended Application on
PIC32CZ CA90 Curiosity Ultra Development Board] #ZHB L TL &Ly,
https://www.microchip.com/en-us/development-tool/EA58X56A

REY T4/ 030 bA—SDEERFRE V21— a3 VIEUTESBLTIIEZSL,
https://www.microchip.co.jp/download/dl_download.php/ID=1492567688591dfef8e8ee3dc28f9

b8765f83860/ReferenceManuals/32-bit-Microcontroller-Collateral-and-Solutions-Reference-
Guide-DS70005534.pdf
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http://ww1.microchip.com/downloads/aemDocuments/documents/MCU32/ProductDocuments/ReferenceManuals/32-bit-Microcontroller-Collateral-and-Solutions-Reference-Guide-DS70005534.pdf
http://ww1.microchip.com/downloads/aemDocuments/documents/MCU32/ProductDocuments/ReferenceManuals/32-bit-Microcontroller-Collateral-and-Solutions-Reference-Guide-DS70005534.pdf

3. DETEE

JEL 3 VA -202441A
AEFRTY,
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Microchiptt D 1%k

Microchiptt™ = U4 ~

Microchip#ti&™ = 74+ 4 b (www.microchip.com)Z &L TA VT4 Y Y R—FERFLTVLET, X
D JHA FTIE, BERICERIDFERC I 7MILERELTVET, UTZ2ETREBOREERE ZEIC
BNET,

s BMEYR—F -T2 ISR TTUS—2ay /—bEYUTL TATI L, EEHY
V=R, A—H—HA FEN—FDI2T7 YR—bXE. BFOVI LI TEBEDYILITT

o BEfiYR— b - FAQ&KHEONLEM). Bt R—bOTIKE, #0512 T4Xhviar J
IL—7 . MicrochipttDTH A > N—bF— TATSLEFIUAIN—) R k

s THXEBREWVWEDLE - BERtELIFEEAXNAMN R RFILRAV -, E2F—/MRV D&,
BHVWADOEER(EXR/ERREE)D—E

HRZTHEAEMNY—EX

Microchiptt DB JEE B —E R (L. BEHICMicrochipt RN EHEREHEITIT HEEF—ER

T9, CEKOBHAHRZT7 I UELFIEARY—IVICEHTSIERE, BEH. VEDary, IS5y 2 EHRE
WEBRLA—LIZTBHMLELET,

http://www.microchip.com/pcnlC7 7R L. BEHFHEEZL TSN,
SEKRYR—F

Microchipft & @ # HEFELDEEHIE. UTOF v o R by R— & ZFAEGTED,
« IERAKEE

o HffitR—+

HR— FIERKBEICBEBVAEDECEESWD, FEOFROR—VICREOEXAO—EBZEHE L TW
i’g-o

B R— MIUTOD = IR—=Uh 54 SHIATEITET . www.microchip.com/support
Microchiptt® 7 /34 X 0 — F{REMEE
Microchip #t &GN O — FREBEEIZ DV TUTORIZTEELE S,

Microchiptt & f (L. %9 SMicrochip #t7—42 L — MR O EHE/BE-LTWET,

Microchiptt TlX., BEDEHH S VIZHEEHREDLERRICHK > THE-=15E. Microchip #tE RNt
FalTqa LALE BETEICREL TV ARBHAOPITLRIGEETHIEZFATLET,

Microchiptt I Z DANMIBIEHEZ ER L. BIBAIZIRE L TULVET, Microchip # 8 G M 0 — F{REH
BEOREZECZELLNATEY., TUOHIUL S L7 LEFREERIERLET,

Microchiptt Z E L2 THHFERA—H—T, BHOI—FDtEFa ) T4 ER2IRIETEIE
THYFEEA, 3— FREHRAEL (X, Microchip MR R %E TEETEEl ELTRIETSELDTED
YELA, 23— FREMEEILEICHEIL L TULET, Microchip #Tlk., EICHREDI— FREREED
BEICRYBATVET,

EELEDIER

AEB I UKXREICEHE SN T DERIE. Microchip #ERZERE. TA M BEHROT7 IV r— 3
EHETHEMZEEH. Microchip HERITH L TOAMESIENTEEY . TNLUNDFETIDFERE
FESFELCNODEREICERLET, TNAR 7TV =23 V0BERIT. 2 —F—DEED=HIZD
ARHENDLOTHY ., BFICL>TERLLIENHYET, BEHROT TU 75— a vhittk%
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