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SAM D21 Curiosity Nano 3 fiti T F. 11 & — % i T ¥4 SAMD21G17D . Al (MCU) I £:F &, i MPLAB X4 BT K& 3 15
(Integrated Development Environment, IDE) FIMPLAB Harmony v3% 7T K HEZE ST 4% . I B4l T A, AT KA 15 ) SAM
D21 MCUJZhfE, MMk e fEE R E 3 @ Ol B FiZiP il TR ARAE A T REM R - Nano 8, Fitknl BE %t
SAMD21G17D 2 Fk T 9mFE, ToHfEHAMBE TR . Z PPl T A5 Curiosity NanoZEik G4 5 ——AC164162) 3%, HF{EH
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MPLAB Harmony v3 & — 2 R i I 4 58 ik AN SRR T R AE 2R, & T 32608 i fl (MCU)D AR b #2% (MPUD . MPLAB
Harmony v3£,3EMPLAB Harmony/it & #& (MPLAB Harmony Configurator, MHC) T H. —@HBidib 4% FE (PLIB) . IRE)FE
Py RGRS AR KE RGN AR, BIEPE. 2T K TH A Microchip 3247 PICFISAM #3141 T 88 5 K H = R N X
WAES

AR HEIe G H 7T IA NP HPIC18 L EUSART AT TUART, %N H 2 J7 1 FH MPLAB AR AL fic & 4% ( MPLAB Code
Configurator, MCC) fEPIC18F47Q10 Curiosity Nano 3l LE A EFFk, it 71 HMPLAB Harmonyfit & % (MHC) #IAH
R 7 #2 #E FISAM D21 Curiosity NanoiAli TR A TR, tbah, AHERINE 240k e hhedt— 27 BN T .

FT'SAM D21 MCUF & I S FA 2 45 P T B 2 4 :

«  F|HPORT PLIB##HILED
FIF AR 41 8% (External Interrupt Controller, EIC) PLIBFISystick PLIBYE & 4 SWITCH#% N {4 1) 3 LEDIR

«  FIHSERCOM (i@ R/ 70k %¢ (Universal Synchronous Asynchronous Receiver Transmitte, USART) ) . STDIOJE
M HEBAE VR (Direct Memory Access, DMA) PLIBKHE S B 4T EIFEPC LB AT (IICOM  (H A7) i F i N2 AR /7 B JF A
B AT 2 Ay 4
FIFHSERCOM (fEASPD 247 F A [E

AT B AR 52

1. WK EARBIE T -
o IZIRDUR 0D U AT A

2. LM#EYTT ZIH A
o GR35 H I H 4 AL EISAM D21 Curiosity Nano Ak T B4 AW ZEF 4T 1

PUR I E A5 5 524t 7 & A TR B 2

o AR

o AR A

o BEfRRE
< U
« Mk
o ZHEMHC
«  fJZMPLAB Harmony v3%ji H
o B AN
«  ¥NSERCOM (USART) 4k
o RIS

o INIIARHS

o YRIFHRIE

o IBF “Hello World” %!

o FdE/MEREMLSTDIO. USARTHXAISWITCH/LEDIS &E
o IGIFAERALSTDIO. USARTHEZYZFISWITCH/LEDL)fE

o YRR LME L T DMARI L4 L & SPIFA [A]

o IRy RIIE——SPIFR
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https://www.microchip.com/Developmenttools/ProductDetails/AC164162
https://www.microchip.com/mplab/mplab-harmony
https://www.microchip.com/mplab/mplab-code-configurator
https://www.microchip.com/mplab/mplab-code-configurator
https://www.microchip.com/mplab/mplab-code-configurator
https://www.microchip.com/Developmenttools/ProductDetails/DM182029
https://github.com/Microchip-MPLAB-Harmony/reference_apps/releases/latest/download/pic18f_to_samd21_migration.zip
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(EEENNTICE

+  SAM D21 Curiosity Nanoiiti T. F. {1

A FH OB TR

LI UE,  Z I H S LTI LA

+  MPLAB Harmony v3 “csp” ¥ /%v3.8.3

« MPLAB Harmony v3 “dev_packs” % /%v3.8.0

+  MPLAB Harmony v3 “mhc” %5 %v3.6.5

«  MPLAB Harmony v3J5 5 #$1fi{4:v3.6.2

« MPLAB X IDE v5.45

+  MPLAB XC32%i 1% #3v2.41

o ARATEAT NIRRT, flanTera TermZ s i FH R 7
HiTMicrochip SERE R LA, UL FIR RN, ARES KT IR H L2 E BT, T HFFER AT
B R PRI LIRS -5 0 H AT BEET IR A — 2L -

B RE

* #SAM D21 Curiosity NanoJF & #ifE HUSBI # & #F] FHLPC, HAKi@id Type-AL k#micro-B USBZL 4 £ £ F|Micro-B
USB GERUSB) it 1SR
e #ESAM D21 Curiosity Nano T & T. B0 _E((IPA16 5PA19 [HliE R k45, LI#EATSPIE 3 [
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AR5 R A PIC18 N A2 7 51 T “fHFPIC18 LIIEUSART A [JUART” .
o B AT E A R EZ N R .
o HRIZNAREFHVEAMEE, ES WA EE T “E4mT

PIC18 IR 5 J 7 1 AN s i 4746 11 o IXAE, B R HLAE A] LB I EUSARTH MR Ml fir & o 7EZ B, Al HMPLABE 7l 41
MBS BIE I fir & R AZHILED

IARRE SR W S I
1. ALE RGN B
B SRN IR 2 (HFINTOSC) #4iHeh it & 51 MHz.
2. i HUSART3
B USART 3R R L B 9600,  FH15 Witk 2UHC B NARHERIS-N-1 (8K, TLABRILRA, 1/MZILAD
3. BCESIH
fi. B USART TXAIRX 5] JHILL L LED 5| il
4. SZELSTDIOHN AKX TN fE
SEILSTDIOME LA H3 47 ity 2 [AIUR v 4
5. BHUFHATH M A
M EAT et BRI A R HAT

LI LU BB IR U EISAMD21, 4R I F 0 3 2 4h Bk J Tl .
ZHRMHC

1. fEMPLAB X IDEH % 3:MPLAB Harmonyft & % (MHC) #fift (iR 2eds) .

2. KHIEMPLAB Harmony it 4% (MHC) ffiff &5 22
+  MWindows® Start (JF#h) ¥ JHZIMPLAB X IDE. <M 24§ T /BT A 0 H AISCAE
+ %3%|Tools > Embedded (T H > %3 T H) .
«  Z#d 5 KMPLAB Harmony 3 Configurator (MPLAB Harmony 3fCE 2 ) .
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9 MPLAE X IDE v5.40

File Edit View Mavigate Source Refactor Production Debug Team | Tools Window Help

‘15 E‘ % Embedded 2 MPLAB® Harmony 3 Content Manager 5
: Licenses 2 mpLAB® Harmony 3 Configurator
Projects x| Services [ || StartPage = Packs
Templates
m DTDs and XML Schermas
S Plugins

X Plugins Download

Wtions LE

£ZMPLAB Harmony v33i H

1. f#HIMPLAB X IDEfI#MPLAB Harmony v3i H
«  MFEIDE# ik FFile > New Project (3048 > #ratmii H)

B4 MPLAE X IDE v5.40

Edit View Mavigate Source Refactor Production Debug Team Tools Window Help

T Mew Project... Ctrl+Shift+N - - - .
T New File.. Chrl+N ——
= || StartPage =
Open Project... Ctrl+Shift+ 0
Open Recent Project >
Import H

Close Project
Close Other Projects
Close All Projects

Open File...
Open Recent File >

Project Groups...
Project Properties

e 7ENew Project CHi#IiH) XIHHER [1/f/Categories (FiH]) Fi%H, iEFMicrochip Embedded (Microchipt %
T H) . 7fEProjects (JH) @ik, #$32-bit MPLAB Harmony 3 Project (32/7MPLAB Harmony 3%i [ ) ,
SRIGHdiNext (F—2)
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B3 Mew Project et

Steps Choose Project
1. Choose Project Q, Filter:
2 .
Categories: Projects:
-3 Microchip Embedded Q) 32-bit MPLAB Harmony 3 Project
) Oter Embedded e Standalone Project
@ Samples @ Existing MPLAB IDE w3 Project
) @ Prebuilt {Hex, Loadable Image) Project
------ IC3) Generic
[5 User Makefile Project
@ Library Project
@ Import START MPLAE Project
@ Import Atmel Studio Project
Description:
MPLAB® Harmony Project Wizard

< Back Finish Cancel Help
e {EFramework Path (HEZLERAZ) Zi4EAEH, WIWEE] NEMELLRTTE RSO/ 32, SR EFENext

B4 Mew Project X
Steps Manage Framework

1. Choose Project

2.  Framework Selection Use the Content Manager tool to download or configure a local framewark.,

3.  Project Settings

4. Configuration Settings Launch Content Manager

Framewark Path: Ct\microchiptharmonyys|

Convert to Relative Path for Configuration

< Back MNext = Finish Cancel Help

« {tProject Settings (WIH&E) & HH, MHMUTXRE:

2. Location (fi#) : FR7HTH MO R EEAE . B BH SCHH B T2 e . I0H A7 B 7T DU AR AT Rk A%,
Bhn:  <Eim A #%>\pic18f_to_samd21

3. Folder (ZCff3%) : $8/RMPLAB X XSUHFHIM 4 FR. HN “pic18f_to_samd21_migration ” , filgE—4>
pic18f_to_samd21_migration. X ({3 .

4. Name (%FK) : MATHKZHE LT “pic18f_to_sam_d21_cnano” . XX EMPLAB X IDEH &R 4 5K
o HihiNext, 4k4dH TR EKE
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B4 New Project

Steps

Name and Location

1. Choose Project

2. Framework Selection
3. Project Settings

4, Configuration Settings

Location: < your project path > \pic1sf_to_samd21

Folder: pic1sf to_samd21_migration

Mame: picl8f_to_sam _le_cnan0|

Path: <A1,-'0!.;r_pmjecf_paﬂt = \pic13f_to_samd21\firmware\pic18f_to_samd21_migration.X

Show Visual Help

< Back

Finish Cancel Help
o U APREREDH NI E R E:
5. Name: % \fic B4R “sam_d21_cnano” .
6. Target Device (Hin#sff) : EFATSAMD21G17D1EN H br#sft-
7. EFFEAREEE, HRidiFinish (580 LAUE3IMHC,
B3 New Project bt
Steps Configuration Settings
1.  Choose Project
2. Framework Selection Mame: sam_d21_cnano
3. Project Settings —
4. Configuration Settings
Device Family: All v Target Device: ATSAMD21G17D R
Device Filter:

Show Visual Help

< Back Mext =

| Cancel Help
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% Configuration Database Setup *
Configure Device Family and CMSIS Pack Paths:
DFP: .‘qdevgadG\Microd'1ip‘lSAMDZl_DFP‘l,S.S.QS‘I,;amled\,atdF'l,ATSAMDZlGl?D.atdﬂ ) I:@
CMSIS: Ndev_packs\arm \CMSIS\S.6.0 ] Ly
[ e .
%I HIMHCHER 1 & D5 U0 T B s
File Edit MHC View Navigate Source Refactor Production Debug Team Tools Window Help o |
PEES D@ oo T B PR -R R B RS S food & L owsr
Proje... | Servic... | Classes | Acti.. | || StartPage x| ProjectGraph® | [ +I[=)(@) | configuration Options* | [=]
X Oomam4 X CRERE View: |Raot J||B®E
CMSIS Pack ~ || E-system
Device Family Pack (DFP) NVMCTRL Device & Project Configuration
Peripheral Library - - Cortex-M0+ Canfiguration
EVSYS MEMORY Ports
- NVMCTRL
System Clock
Interrupts (NWIC)
DA, (DMAC)
woT
PAC
v
18f _to_s... | [ Availabl.. | | SearchResults | Output | Console [ Mews | El
+ [e 1. [August 18, 2020] X2C package v1.1.1 update =
Audio
= Bluetooth [o 2. [August 10, 2020] USB package v3.6.1 update now available
Board Support Packages (E [o 3. [August 04, 2020]  EtherCAT package v3.0.0 update
Bootloader [ 4. [luly 29, 2020] AWS Cloud v3.1.0 updat
. [Jul , oud v3.1.0 u e
= Graphics v Y v
< > < >

e B B
1. RN E

SAM D21 & FIH A HL (MCU) B8 —NERMNH I RS, BIENEF N ARFRMR KRS e RFE R
AT RS RE AN ThAE . MHCHAL T 5 T A 7 5l (User Interface, U & F#lIClock Easy View (I 4f
LA IED & R E RGNS B B
« HFIMHCH dfJTools (T.E) 3Ll E5Clock Easy View, #R)5ik#Clock Configuration (IF4&HELE )

ﬂ MPLAE X IDE v3.40 - pic18f_to_sam_d21_cnano : sam_d21_cnane

Eile Edit.MHC View Mavigate Source Refactor Production Debug Team Jools Window Help

: . . =2
: Save Stat Wi v = - . %ﬂ - .
P Savese . e _d1 o Wb -5
—— Save State As
Proje... Load State Acti... l = | Start Page x] Project Graph™
X o X CREmE ¢
Import
o CM
Export
De ck (DFP) NVMCTRL
E\/¢ Preferences Peripheral Library
MEMORY
NV Generate Code CMSIS Pack
Tools ; Clock Configuration
- DMA Configuration
Utilities
Event System Configuration
Exit NVIC Configuration
Pin Configuration

« {fiClock Easy Viewt', SAM D21 7E48 MHz#i % F T4F, K iL¥Main Clock (Emf4l) #E 448 MHz
+ J%Main Clock™ % 1 MHz

© 2021 Microchip Technology Inc.



« EEIFEREITIA T BUIBL (DFLL 48 MHz) DUiZAT LW g, L& MIDFLLIE N A B AGCLKA LSS “07 , bZilifeff

FIERII B gs (48) FIBFlas, LASEEL MHZISIAR . 152 IR B I SR EONE 1 MHZAR T igfT

StartPage x| Project Graph®
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5 Gk
32K High Accuracy, 0scazK
nternal Oscilstor B * oscam -

MHCH B fif A ML EAUE RS {1t 1 SAMD21 i m] Y A AT I b ade 350, S BE 0 5 (S0 6 5 22 TG P

#*INSERCOM (USART) 4%

1. ¥JJHISERCOM (USART) #4hix
MHCEIE /7 Jit il A B T AN AC B 0 H P 5 40 8. L Active Component (GEZIZE (1) &3~ 2251 11 SAMD21
CIRELORER N &

- Peripherals

[ eakicl

« . MPLAB Harmony fit & 2% (MHC) & I /& ] % #% = ¥ Available Components (7] I 414 ) & ik . &I
Peripherals > SERCOM (%)% > SERCOM)
o W RSERCOMS, ¥USART4MAZE (PLIB) ¥bnz|mwiH Kl

I

#% T SERCOMS5.
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IAwﬂab.le(nmnenis‘ I 1 Start Page xI Project Graph® I Clock Easy View = |<__P|t]@
+ x|§.@..’|'@’| View: |Root -
Libraries
= Peripherals NVMCTRL Device Family Pack (DFP)
Peripheral Library
~ADC
- DAC
. DSU Peripheral Library

3l
3
3l
& EIC
3l
3l
=}

MEMORY CMSIS Pack

“PM

“RTC

-+ SERCOM

- SERCOMO
~ SERCOM1
- SERCOM2
~ SERCOM3
~ SERCOM4

- TC

e OO e OO e OO = OO = OO e OO =

m

1L H ]+ 1% 5 SERCOMS Peripheral Library (SERCOMS#M ) o G IUF BRI “SERCOM LAER 0" BLE & W E N
USART, #AJ5 4 i RE R AL B V96004 ik AL BN bR HE8-N-1 (84N Edlifr, LA BN, 1M 1h6D

[« +|[=] (@[ configuration Options* | Help | =
View: |Root e =] ¥

= SERCOMS
|5 Select SERCOM Operation Mode |USART with internal Clock |
~Enable Interrupts ?

- Raceive Enable

SERCOMS ~Transmit Enable
SR 2T ~Enable Ring Buffar 7 1
12¢ -Enable Run in Standby []
I —Receive Pinout SERCOM PAD[Z] is used for data reception; I
-Transmit Pinout PAD[O] = TxD; PAD[1] = XCK =
—Parity Mode No Parity
—Character Size 8Bits ~
—Stop Bit Mode One Stop Bit s
-Baud Rate in Hz gﬁUUE

2. fEHIMHCT| L & 45 B USART S| i
G PSS “Pin Settings”  (51I¥ &) . “Pin Diagram” (5|J{IE) 1 “Pin Table” (3£ wmid, M)Al
DMEH AT E (S ICAMEETIRe . WE ST . BCE ER/ NR5E) LURBUI/OG!H.

T I sl AL I v 51 AT A R Bt T

0 Ke: iZ5 AN TiEeiE, JF A EM MR BRE Z5 W ERA TR . A6 R LRKOSERRG Mk E 1
RGREVUE

0 W6 3T, mTADReg ik,

0 && GFED . &5 IWEse It ica . 518550 SRR A FGR B BRSO 51 AL PR R E € AR,

+ H{;MHC > Tools > Pin Configuration (MHC > T.H > 5|J{Ifi. %) , #7JFPin Configuration (5|JHIACE) HEIi k.
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File Edit MHC] View Mavigate Source Refactor Production Debug

T E
Availabl
=

Lib

5 Per
.

F

E
F

Save State
Save State As
Load State

Import
Export

Preferences

Generate Code

Tools

Litilities

Exit

| sam_d21_cnano " ?
[=] | Start Page x
A
Cleck Configuration
| DA Configuration
Event Systern Configuration
MNVIC Configuration

= RTC

I Pin Configuration

*  JAzhPin Configurationit % $] JPin Settings. Pin Diagram#1Pin Tablei& i< .
*  &FEMHC Pin Tableit ik, A5 N&RZ)ESERCOMSHELL, W1 R s,
0 7EPA22 (5|#31) LffFEUSART-TX
[ fEPB22 (B|j#37) L{#EEUSART-TX

StartPage = | Project Graph® | PinDiagram x| PinTable x| PinSetings x
Package: TQFP48 g olaolB i &
™ [ar] -+ ul {in) [ o [} ) — L) Lol =+ L = = u [y i Ll [iu} =
— — — —_ — — — — el ) o 'l | el ) ) o o ol n ol o
oL oL o oL o oL o oL o oL w oL oL Lo = [ ) o o L Lo =
o o o o o o o o o o uw o o o () = i o o (=4 o 1o
Module Function 21|22 23| 24| 25|26 |27 | 28| 29 |30 3132|3334 |35|36 373839404142
SERCOM4_PAD3
SERCOMS_PADO USART X | ___""':-
SERCOMS_PAD1
SERCOMS
SERCOMS_PAD2 USART RX :_"—"::-
SERCOMS_PAD3
1. AR

o SENJE, EAMUCYZHT, FdiMPLAB HarmonyEL & 2 (MHC) wifjSave ({#17) KFr, W T Fin.

File Generate Tools Utilities Window

|

> $

P Coie

« ERAGIUSKICERE RO E.
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E—
Save in:

o
=)

Recent Items

Desktop

Documents

=

This PC

@

Net;.'c:rk

Save Database State As

zam_d2]_enano i £ T
File name: sam_d21_enanc.xml Save
Files of type: | =yl Cancel

o HEU T FRfICode Generate (fRiG4: %) %4, FFUA4 i Chg.

File Generate Tools Utilities Window

DI =

+ #iiGenerate Project (FRTIH) & HHGenerate (AR #4H, 35T FRKERINEE . W18 RS R IREAT

L, HidSave.

. Modified Cenfiguration

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

<your project path= \piciaf to_samd21\firmware\src\config\sam _d21_cnano\sam _d21_cnano.ml

Save

Save As

x
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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

o EABARIERERES, MHCHK R, WTFR.

2 Generating Project... X
Task Type Remaining Total
File Markup ! &
File Copy n &
Libraries : ;
Settings . 5
Source Paths 0 °

Preprocessing file: D:\Projects'git_hub\cspiarch..\peripheral \rtc_u2202\templates\plib_rtc_timer.c.f

B

Please Wait...

« SHiZIMPLAB X IDE [fJProjectsit T, 2 1 H R 454 .
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o REEREE, WIS,

Classes Availabl...

ER#EPpic18f to_sam d21_cnano
-- Header Files
ﬁ' Important Files
-- Linker Files
E—} Source Files
EJ config
E\‘E sam_d21_cnano
E] exceptions.c
E initialization.c
% interrupts.c

E] libc_syscalls.c
E—jﬁ:‘] peripheral

9 dock

- plib_dodk.c

E] plib_port.c
- SErcom
B usart
E] plib_sercom 5_usart.c
% startup_xc32.c
B-[iF stdio
E] main.c
G- Libraries
EJ--ﬁ‘ Loadables

MHCH 4% it MPLAB Harmony 230 A, FFARFEMHCIE £ A RS o Az sl i ARRD 24 ST AT S s in 2 Harmony 35 H
WK TR . RIS H, THERCVSERCOM & (oMM [R5k & (USART) )« I EHAIPORTAM A AE Bl i Ah 5
JE (PLIBY ¢,

T IARRS

1. St 2MPLAB X IDEH ff]Projects i 1l | Jf it Hmain.c, A )5 Emain ek 20 0 LR ACHES By, DLAE B3 AT o B 4T B
“Hello World” “fFH .
uint8_t welcomeData[] = "Hello World\r\n";

while ( true )

{
SERCOM5_USART_Write(&welcomeData[@],sizeof(welcomeData));
}

int main { void )
{
nitialize all modules

5Y5 Initialize ( NULL );

uinté t welcomeData[] = "Hello 'n‘::‘_"_:l\‘:\nl':

while | true )
{
SERCOMS_USART Write (&welcomeData[0],sizeof (welcomeData))

return ( EXIT FAILURE );
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1. FEARSEIATOR AN GAE 1T, 1B E g0 A T A Bk, $diMPLAB X IDEZE |7 % ks (¥ Projects i Wi . 474 Bk 101 H 44
Frpic18f_to_sam_d21_cnano, #&)5#:%|Properties (J&1) .

m— _
28 =Wpic1&f to_sam d21_cnano

<Mo View Availab

2. WIRCIEFXC32 (v2.41) 1EAXCI2[I4m ke T E5E. HidiApply

Mew

Add Existing ltemn...

Add Existing Items from Folders...
Mew Logical Folder

Locate Headers

Add ltem to Important Files...
Export Hex

Build

Clean and Build
Clean

Batch Build...
Package

Set Configuration

Run
Debug
Step into

Learn more about scripting...
Make and Program Device

Unset as Main Project
Open Required Projects

Cloze

Rename...
Move...

Copy...
Delete

Code Assistance

Find...
Show Code Coverage Summary
Versioning

History

g’—

»

Delete |

(READD » ARJEHRTOK (HED o
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m’ Project Properties - pic18f_to_sam_d21_cnano b

*C32 (Global Options)

Categories: Configuration
General Family: Device:
. File Indusion/Exdusion All Families w ATSAMD21G17D w
=~ = Conf: [sam d21 cnano
- Simulator Connected Hardware Tool: Supported Debug Header:
@ Loading SAM D21G17D Curiosity Nano-5N: MCHP33130218... + | [ ] Show &ll None
- @ Libraries
2 Building
=)

- @ wc32-as CMSIS .
- @ wc32-goc ;a
- @ w32g++ ; —
- @ wc32dd 2ME§12_3DFP
Y "
mc?.dzt-.r -l 3171 -
------ @ Code Coverage Compiler Toolchain:

=-%C32

Manage Configurations...

Cancel Apply Unlock Help

3. HidiClean and Build (J5ERIF4iF) 24, TEERIFHIFEAHINHIER, W PR,

e S s T i
L™ - |-|-\".:::I - Ll L4 - =] L4
U E\-j Lo T g

4. #iiMake and Program (4mi¥if4mfe) #4H, HIERIR AT mERSEM L, WFArR.

TE M E[ReB-

SEIG N R I G B AR AR -

ISVF “Hello World” %

1. BIE, F1IFPC L Tera Term%im v HFE Y (AWindowsTF 4632 srb sy Startf%41) . & #¢Serial Port (1) , IR

IV
Lal
File Edit

g .
2= Tera Term: New connecticn >

O TCPAP 192.168.1.2
History
Telnet

55H S55H?
Other

22

UNSPEC

® Serial Port: COM17: USH Serial Device [COM17] ~

Cancel Help
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2. R E HCN9600.

Tera Term: Serial port setup >
Port: COM17 e oK
Baud rate: 115200 e

. 110
Data: 300 Cancel
o 600
Parity: 1200
Stop: 2400 Help
4800
Flow control: 9600
14400
19200
Transmit delay (33400
L7600 .
0
msec,l'cnﬁzuu msecfline
230400

460800
921600
3. & ER SRR “Hello World” &, W FFTR.
T COMIT - Tera Term VT

File Edit Setup Control Window Help

Horld
World
Horld
World
Horld
World
Horld
World
Horld
World
Horld
World
Horld
World
Horld
Horld
World
Horld
World
Horld
World
Horld
World
Horld
World
Horld
World

FE R AT 205 FATED “Hello World” JH B CLs I 5 . £ T RIKSEY & M AT P A DI fE

B fERe AL STDIO. USARTHE:WAIFFIL/ILEDIIRE

fic & STDIO LA H printfek 5 ] £ 47 20 5 N H#5 , {3 F scanfiki 5 M 88 AT 2 35 BB

M ER AT & 4 A A IR I SAM D21 Curiosity il T B4 - ILEDO

f# FISAM D21 CuriosityiFfli T2 AL EIFFESWO, 4% P RELEDIRAS I IR shE b bzl g: (EIC) FiSysticksM

TSl H i1

1 IRA/NGIEH TMHC, B XITIF, WA LLE FIMPLAB X IDEH ) Tools > Embedded > MPLAB Harmony 3
Configurator (T H > &% % T H > MPLAB Harmony 3L & 2%)

2 {tProject Graph (I HE) 1, EHFSERCOMS. s (035, AFEESTDIOME NN, W FAiR:
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SERCOMS5
Peripheral Library

| SERCOMS_LUART (JART)
Available Direct Capahility

EME4 (bluetooth_bméd)

EMT7T1 (bluetooth_bm71)

USART (drv_usart)

STDIO (stdic)

COMNSOLE (sys_conscole)

LUART Bootloader (uart_bootloader)

3 #%FEMHC Pin Settingsit i, SRJ51 FEZEPinID (5| ID) FH I PORT S| PB10 (5] M4 519) , IF¥
PB10/C & LEDIhge 4 51 I, i F R

¥ | StartPage x] Kit Window xI Project Graph™® lmain.c x[ Fin Diagram x[ Pin Table xl Fin Settings xl
:g Order: |Ports ~ Table View Easy View
¥
é Fin PinID Custom Name Function Mode Direction Latch PullUp  Pull Down Drive Strength
S MNumber
z 33 PA24 Available ~ | Digital High Impedance ~ | Low O O NORMAL ~ ~
E 34 PAZS Available ~ | Digital High Impedance -~ Low | I NORMAL -~
"% 39 PA2T Available ~ | Digital High Impedance -~ Low | I NORMAL
E 41 PA28 Available ~ | Digital High Impedance ~ | Low Jj O NORMAL ~ ~
£ 45 PA30 Available ~ | Digital High Impedance - Low | I NORMAL
g 45 PA3L Available ~ | Digital High Impedance ~ | Low O O NORMAL ~ ~
E 47 PEO2 Available ~ | Digital High Impedance -~ Low | I NORMAL -~
= 48 PBEO3 Available ~ | Digital High Impedance -~ Low | I NORMAL
3 7 PEOS Available ~ | Digital High Impedance ~ | Low O O NORMAL ~ ~
i 8 PBIOS Available ~ | Digital High Impedance -~ Low [l [l NORMAL
&l 13 PB10 LED GPIO ~| Digital Out ~ || High MORMAL  ~
g 20 PE11 Available ~ | Digital High Impedance -~ Low [l 1 NORMAL -~
; 37 PB22 SERCOM5_PAD2 SERCOM5_P... ~ | Digital High Impedance nja Il [l MORMAL  ~
=] 38 PE23 Available ~ | Digital High Impedance ~ | Low O O NORMAL ~ ~
i 5 GMDANA Digital High Impedance Low NORMAL
o 5] VDDAMNA Digital High Impedance Low MORMAL
L% 17 VODIO Digital High Impedance Low MNORMAL

18 GNDIO Digital High Impedance Low NORMAL

4 i%&¥%Pin Settingsit T, A5 1A FEZHZEPIn ID (5[ID) % F IPORTSHIPB11 (5|4 520) , H¥4PBI1ELE
NFFRINREM AR W51 B, W RETR . H 68 38 E 4 LAk G R A2 i i iR 4, [ 9SAM D21 Curiosity Nano iF-ff T 2
£, A SN B
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0P | StartPage x] Kit Window x] Project Graph™ main.c x] Pin Diagram x] Pin Table xl Pin Settings x]l
:2 Order: |Ports v Table View Easy View
2
E ;i:mber Pin ID Custom MName Function Made Direction Latch Pull Up  Pull Down Drive Strength
g 32 PAZ3 Available w | Digital High Impedance Low O | NORMAL
E 33 PA24 Available ~ | Digital High Impedance Low O | NORMAL
% 34 PA25 Available ~| Digital High Impedance Low O O MORMAL
§ 39 PAZT Available ~ || Digital High Impedance Low J | NORMAL
E 41 PAZ3 Available ~ | Digital High Impedance Low O | NORMAL
E 45 PA3D Available w~ Digital High Impedance Low O O NORMAL
E 45 PA31 Available ~ | Digital High Impedance Low J | NORMAL
5 47 PBEOZ Available ~ | Digital High Impedance Low O | NORMAL  «
E 48 PEO3 Available w Digital High Impedance Low O | NORMAL
8 7 FBOS Available ~ |  Digital High Impedance Low O O MORMAL
l&h ] PBOS Available w | Digital High Impedance Low O | NORMAL
8 19 PB10 LED GPIO ~| Digital Out High NORMAL
E 20 PB11 EIC_EXTINT11 EIC_EXTINT11 ~ | Digital High Impedance nfa O NORMAL
= 37 PB22 SERCOMS_PAD2 SERCOMS5_P... ~ | Digital High Impedance nja ] ] MORMAL
38 PB23 Available ~ | Digital High Impedance Low O | NORMAL
g 5 GMNDAMA Digital High Impedance Low MNORMAL
a - U aRa Lo | [UCI N SR B LR rsmRaL

5 #kFProject Graphit 1.
« 7fAvailable ComponentsitIji-& T, J& T Peripheral > EIC (4% >EIC) . &I AFEIC, ¥ EICH SR b %) 10

Hrhe.
Available Components® | Projects | o | StartPage x| Kitwindow x| Project Graph®
- X ECREmE+
= Peripherals 0
B AC NVMCTRL
. Peripheral Library
Ei gig MEMORY
= DSU
v PM SERCOMS
® RTC Peripheral Library
= SERCOM UART
""" SERCOMO
[ SsErcomi]
""" SERCOM2
""" SERCOM3
""" SERCOM4
B TC
B TCC

Imain.c x]

@ |

EVSYS

Peripheral Library

STDIO

CMSIS Pack

SERCOM1

Peripheral Library

I2c
SPI

UART

EIC
Device Family Pack (DFP) @

o BCEEICHKH AR 7 45 NI RSWORE A= epilly (BT , JRAEREDED: A5 R LAIRE G JT 5 51 b Y B e 7
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Configuration Options™® =
= #
=-EIC

~Mon Maskable Interrupt Control
~Enable EIC Channeld

~Enable EIC Channell

~Enable EIC Channel2

~Enable EIC Channel3

~Enable EIC Channel4

~Enable EIC Channels

~Enable EIC Channels

~Enahle EIC Channel?

~Enahle EIC Channels

~Enable EIC Channel9

~Enable EIC Channelll
EHEnable EIC Channelll

=-EIC Channel11 Configuration

Rpoooooooooon

Enable Interrupt
Enable Event Output

O O &

Enable Wakeup on Channel11

~Extarnal Interrupt11 Edge Selection  |Falling-edge detection
‘- Enable filter

21 fi e Systicksk 8 I T UIHLEDOR A (U AENT, ¥ sProject Graphtf[ISystem (R%6) H4%u TR IHTHE.

[+ +|[=][2]| configuration Options* ]
=R

~ || B+ System

--Device 2 Project Configuration

[i}-l:curtex—MD+ Configuration

5 SysTick

-Enable SysTick
é}--SySTick Configuration

- Enable Interrupt
SysTick Clock Processor codk
E~----51,r5ti|:k PeriodiMilliseconds) 1=
- POFCE
B Clock

- Interrupts (WWIC)

22 SERE, fEAERARIDZ BT, HAMPLAB Harmonyfit B 2% (MHC) #fjSave&ltr. 1418 RGO T B (A7 B BRI E

23 ¥iidiCode Generateti4H, JT4h4: iAtHS .

24 Hiil;Generate Project 1 []Generatef% i, fREFEAININE . R RGN E, 5514 Save.

25 SiFIMPLAB X IDEH ff]Projects it 1 ik #Emain.c, SRJ5 AN LA T AHS 1 B DAFZSCK B AT 2 1) iy 4 LA B 142 )
SAM D21 Curiosity NanoiTfi .=, - [JLEDOM) iR %k .

* fEmain.ctf “main” BRE T #include s N BL R BR 5L

void executeCommand(char *command)

{
if(strcmp(command, "ON") == 9)
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{

LED_Clear();

printf("OK, LED ON.\r\n");
}

else if (strcmp(command, "OFF") == 0)
{

LED_Set();

printf("OK, LED OFF.\r\n");
¥
else
{

printf("Incorrect command.\r\n");

#include <string.h>

vold execnteCommand (char *command)

I
if (strcmp (command, "CH") == Q)
{
LED Clear():
printcf {"OK, LED ON.\r\n"}:
else if (strcmp (command, "CFE") == 0)
{
LED Set ()
printf ("OK, LED OFF.\r\n"}:
else
{
printf ("Incorrect command.\ryn");

* J4 “SERCOM5_USART_Write” %i# ZwhilefG 7, F-fscanfiisinElwhile/§HR P8, W B,
int main { woid )
I{

SYS Initialize ( NULL );

I:  t command[E] = {GiiJ

uintcs t welcoﬁeData[] = THello World\r\n";

SERCCOMS5_USART Write (&welcomeData[0],sizeof (welcomeData));

while ( true )

{
gcanf ("\r\n=", command);
executeCommand ( (char*) command) ;

return ( EXIT FAILURE );

1 H7E, $TJFPC_EMTera Term& i N LT . flifitSetup > Terminal (% & > %) HHifLocal echo (Aitifnl i) , 1
THIR
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Tera Terrn: Terminal setup =

Terminal size New-line =
168 |56 Receive: CRB "
[] Term size = win size Transmit: cR+LF - Cancel
Auto window resize
Help
Terminal ID: VT100 -~ Local echo
Answerback: (] Auto switch [WT<->TEK]

2 HiliClean and Buildi%4fl, &R IF4m 0G0 MR

BIFE RLSTDIO. USARTEFISWITCH/LEDIhEE

1. #.iMake and Program {4, &K T g 2048 4F o SEO0 N i Ih 4R B -4 AE

2. Tera Termd N iEx “Hello World” 74 E..

3. {EH AT 4 R A ON 4% T Enter L £ 52 SAMD21 Curiosity Nano T. .1, | ({JLEDO, 4R 5 1E 51T 23 L% NOFF 3f4% F
Enterl)J2 K SAMD21 Curiosity Nanoiiti T. F.f1_ELEDO.

WT

File Edit 5Setup Control Window Help

ello World
ello World
N

FF
0K, LED OFF.

4. {EHEICHM LK IT S SWORLE by, [t AE main e ok A el o 524 1] )7 $ R TSRS, 223 R [l 8 S5 [0 3 o 0K
LEDOR A VI UK -

«  fEmain.c3C - fimain e £ Py R I LA R AR :
EIC_CallbackRegister(EIC_PIN_11,EIC_User_Handler, 0); SYSTICK_TimerStart();
« fEmain.cH'mainpf %I 75 1static void EIC_User_Handler(uintptr_t context) { uint8_t i = 0; - LA N ARAY

while(i<4){
LED_Toggle();
SYSTICK DelayMs(500);
i++;
¥
}
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ttatic void EIC User Handler (uintptr T CORLEXL)
uinté_t i = 0;

wnile (i<4){
LED Toggle():
SYSTICK DelayMs(500):
i++;

}

int main { woid )
K

/* Initialize all modules */

5Y¥5 Imitialize ( NULL };I

uintsé_ t command[8] = {0};

uint® t welcomeData[] = "Hello World\r\m";

EIC_CallbackRegister (EIC_PIN_11,EIC User_Handler, 0):
SYSTICK TimerStart():

SERCOMS_USART Write(&welcomeData[0],sizeof (welcomeData)):

5. #idiClean and Build#%4H, % kR IF4m i8N LR «

6. HiiMake and Programi%4l, ¥ I& RN FREF e 2181 L.
7. ¥ FSAM D21 Curiosity NanovFili T B AL ) CSWO0, M4 E|LEDOMRAS LL500 ms 38 # U] 45 5 UK

BT USART M 3 AT 283t e i 4 LAE HIISAMD21 Curiosity Nanoi¥-ffi L B, ff)LEDOLL % ffi Fl EIC I Systick /M 7E % T
FKSWOH Y1 LEDOIR A1 £ 58 i o

YN F R DAE F 2 T DMAK) /£ 5 fc B SPIZE 4]

IR R INAE, TRIMEEATAMNEHEET (Serial Peripheral Interface, SPI) LIAT ¥R BB s N ELEEAF (i 287 1) (DMA) .
(4] D

1. #F¢Project Graphitlii . fEAvailable Componentsitlii , /&JFPeripheral > SERCOM (#}# > SERCOM) .
P ASERCOMA, 4 SPIRHLZ nE| I H .

Available Components* T Projects ] =] | StartPags x] Kit Window x] Project Graph™ Imain.c x]
+ XCRERE 4| & |
= Peripherals *
e AC NVMCTRL CMSIS Pack
Peripheral Library Peri al Libra
& ADC MEMORY = - EIC
o et iy
w PM SERCOM1
@ RTC p;j:ﬁ:aw STDIO = L;;“’
= SERCOM UART UART
----- SERCOMO u:::;
[ sErcoMm1]
'''' SERCOM2
'''' SERCOM3
'''' SERCOM4
# TC
& TCC

2. ftProject Grapht', ##XSERCOM1 4%~ Rt iT i &
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Configuration Options* [=]

= &
=+ SERCOM1
= Select SERCOM Operation Mode | SPIMaster .

-Enable Interrupts 7
-Enable operation in Standby mode [
- SPI Data Out Pad DO on PAD[0], SCK on PAD[1] and 55 on PAD[Z]: ~
~SPI Data In Pad Seleckion SERCOM PAD[3]
~SPI Data Crder MSE is transferred first
-~ 5PI Speed in Hz 1,000,000 =
~5PI Data Character Size 8 bits ~
= 5SPI Clock Phase The data is sampled on a leading SCK edge and changed on a trailing SCK edge -
- SPI Clock Polarity 5CKis low whenidle -
~Enable 5PI Master Hardware Slave Select []
~5PI Receiver Enable
- ¥**Sp] Transfer Mode 0 is Selected®***

kb kR wdRskkr Sp] Clock source is not suitable for the desired baud ratg # & sk sk

3. #JFPin Table, %$SERCOM1 4% U Fr it & 5] |

Start Page x] Kit Window x] Project Graph® @main.c x] Pin Diagram x] Pin Table x] Fin Settings x] DMA Settings = \IZH
. : E[=[=]= = =
Package: TQFP48 w ol o ba al|lao|o|a o ol o| O
slelg|le|z|z|a ST R R R - - I I S I - e i = = -
= B - =2 = = O I I e = = =l I I I I (o = - - - =T I
[ o [ o o = ey — [ [ (= [ o i i} uw i} (= (=% {5 [ (= [ ) = i} [
Module Function 12|13 | 14| 15|16 |17 (18| 19|20 |21 |22 |23 | 24| 25|25 |27 |28 29|30 |31 | 32|33 |34|35|36|37|38
SERCOMO_PAD3
SERCOM1_PADD MOSIT| -
SERCOM1_PAD1 SCK| : -
SERCOM1 —
.
SERCOM1_PADZ 5SS L =
SERCOM1_PAD3 MISO I —

4. J\MHC > Tools > DMA Configuration (MHC > T_f > DMAFCE# ) /53)DMA Configurator (DMARLH 2%)
a MPLAB ¥ IDE v5.40 - pic18f_to_sam_d21_cnano: sam_d21_cnanc

File Edit Eiew Mavigate Scurce Refactor Production Debug 1

E‘I E Save State o sam_d21_cnano P Dﬂq -

Save State Az

—A.wilahl Load State pjects &l m
L Import x | ek
@ Lib 8
Export
= Per
- s Preferences
o £ Generate Code
" I:I Tools Clock Configuration
" C DMA Configuration Iﬁ

i} Utilities
[+
E F Event Systern Configuration  aral

" R Exit NVIC Configuration u
E\‘ SERCOM Pin Configuration N
~ ~SERCOMO
- QFROCOIM?

5. Hd;ADD Channel GRIIHIE) , A J5EFSERCOMS_Transmit>kiL & DMA
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StartPage x| KitWindow x] Project Graph™®

l@main.c x[ Pin Diagram x] Pin Table x[ Pin Settings xlDMASetﬁngs xI

Active Channels List

Channel Mumber

Trigger
SERCOMS_Transmit

Add Channel

20N

Remove Selected Channel

[J Use Linked List Mode

DMAC Channel 0 Settings

Trigger Action: One Beat Transfer per DMA Reguest
Source Address Mode: Increment Address After Every Transfer
Destination Address Mode: |Fixed Address Mode

Beat Size: 8-bit access

/* Compare received data with the transmitted data */
if ((memcmp(txData, rxData, sizeof(txData)) == 0))

/* Pass: Received data is same as transmitted data */
DMAC_ChannelTransfer(DMAC_CHANNEL_©, "Received SPI Valid Data\r\n", \
(const void *)&(SERCOM5_REGS->USART_INT.SERCOM_DATA), \

/* Fail: Received data is not same as transmitted data */
DMAC_ChannelTransfer(DMAC_CHANNEL_©, "Received Invalid SPI Data\r\n", \
(const void *)&(SERCOM5_REGS->USART_INT.SERCOM_DATA), \

{

25);
¥
else
{

27);
}

o fEmainiF EI7 LA A B
uint8_t txData[ ] = "SELF LOOPBACK DEMO FOR SPI!";
uint8_t rxData[sizeof(txData)];

SEE, AL Z AT, $d;MPLAB Harmonyfit B %% (MHC) #iff*SaveElbr. %18 ARG HC B (A7 BN E
Hi;Code Generatefiil, JFuH E MARAD .
H.ifiGenerate Project® 1+ [f)GeneratefZ4ll, {RFEFERINEE.
MR RGN RAFCE, HifiSave.
0.7Emain.cfISERCOM1_SPI_WriteRead(&txData[0], sizeof(txData), &rxData[0], sizeof(rxData)); 7 i1 LA FAAS H B
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T talatall - "SELT LUULCDACE LEMC IOX Brll :
t rxDatalsizecfi{txzDatalls

int main { woid )
It
SYS Imitialize ( NULL )
uintd_t command[&] = {0};
uintd_t welcomeDatal[] = "Hello Worldiri\n";

EIC_CallbackRegister (EIC_PIN_11,EIC User Handler, 0);
SYSTICE TimerStarti);

SERCOMS _USRART Write(&welcomeDatal[0],sizecf{welcomeData));

SERCOM1 SPI_WriteRead(&txData([0], sizeof(txData), &rxData[0], sizeof(rxData));

if { (memcmp (txData, rxData, sizeof(txData)) = 0))

{
DMAC ChannelTransfer (DMAC CHANNEL O, lid Dat r Ay
{const woid *)&(SERCOMS_REGS->USART INT.S A
25);

i

else

{ I
DMRC ChannelTransfer (DMRC CHANNEL O, S D r LY
{const woid *)&(SERCOMS_ REGCS—>USRRAT TINT. %
27 :

i

11. §1:;Clean and Build¥% 4, &9 18 MR FHAE 7 .
12. #ifiMake and Programi%4tl, 1514 1) N T FE AR 2 g1 1o

ISR R IhBE——SPIA[H]

1. (R0 SAM D21 Curiosity NanoiFiti T B 41 F[HPA16 5PA19MHE
2. {TJFTera Term, AJGMEH, WHHR.

M COMIT - Tera Term VT

File Edit 5Setup Control Window Help

ello World
eceived SPI Ualid Data
ello World

eceived SPI Ualid Data

AT LAE I B 4T 24 3 i 2 RA% HILEDO.

R

W52 5| B F F2 7 MPIC18F R M ISAMD21. ) fd FHIUSARTFISTDIOIT ENYE B 58k 4. TN 8 F ik I FIEICHSHILED, i
Bt & 7 SPIAIDMALLEEAT B 2 =R .

T

& 24 FIMPLAB Harmony v3ZET-SAM D215 5 LR Dl 1 28 — AR AR T o« B8 B ARR A8 T G 3 SEI 2 F8  Pr a
MR TR . B EL MW N FEF MPIC18F# 1 £]SAMD21 .. fEA N FIFEFE A, #&{# ] 7 MPLAB Harmony it & 7%
(MHC) KT &SAM D21, F Hi&fdi ] T MPLAB Harmony v3HEZE ., &4 A T i 2hc B 2%k % B CPUR &, JFHAERE T
Systick. Y/ E TSERCOM 5 (ff JyillJi A5/ 54 Ik 5% (USART) ) . SERCOM 1 (SPD) FIAMSrhIFFHI5E (EIC) 4hilk
FE (PLIB) . % IDMARD B 230 & T EEFME D (DMA) o &8 T 51 I B 28k % B F T-LED AT < ThAE I 51 I .

7
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&t

TG FAMER TR S AR PIC18F A 2ISAMD21 (13 A2, iL#2 6t 1 { FIMPLAB Harmony v3HE4EEET-SAM D21 v 1.4 15 B
FHAR P B T 5 1) 2 0 B AR 2 A (1 T D A P 20 B

SHREE

ﬁ @ re h (MPLAB
x [DE HARMOMY MPILER

32-bit MCUs  32-bit MPUs IMPLAE X IDE  MPLABE Harmony NMPLAB XC32 Compiler
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https://www.microchip.com/design-centers/32-bit
https://www.microchip.com/design-centers/32-bit-mpus
https://www.microchip.com/design-centers/32-bit-mpus
https://www.microchip.com/mplab/mplab-x-ide
https://www.microchip.com/mplab/mplab-x-ide
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sz BT =4 B R, MicrochipEAE A5 T k8 &3 4T
WAE N AR HE B A MicrochipEE X ATRIEM (udE) - W
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Microchip 1 & #r A kR4 &+ Microchip#ibr. Adaptec. AnyRate.
AVR. AVR ##5. AVR Freaks. BesTime. BitCloud. chipKIT.
chipKIT##x. CryptoMemory. CryptoRF. dsPIC. FlashFlex.
flexPWR. HELDO. IGLOO. JukeBlox. KeeLoq. Kleer.
LANCheck. LinkMD. maXStylus. maXTouch. MedialLB.
megaAVR. Microsemi. Microsemif#ifr. MOST. MOST#I#x.
MPLAB. OptoLyzer. PackeTime. PIC. picoPower. PICSTART.
PIC32##x. PolarFire. Prochip Designer. QTouch. SAM-BA.
SenGenuity. SpyNIC. SST. SST ###. SuperFlash.
Symmetricom. SyncServer. Tachyon. TimeSource. tinyAVR.
UNI/O. Vectron X XMEGA 3J>AMicrochip Technology Incorporatedt:
5 0 AR A, T 2l X PR3 0 R s o

AgileSwitch. APT. ClockWorks. The Embedded Control Solutions
Company. EtherSynch. FlashTec. Hyper Speed Control.
HyperLight Load. IntelliMOS. Libero. motorBench. mTouch.
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