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1.1.

1.2.

1.3.

1.4.

1.5.

HBAiTEEEOR N

FATEEEOERAR RS T Z A5 AU HALZS A 2 RIAZ RN RIEE B . BB S 72X
TAANT, BAREGRT B AT AITE . ST R B i R A &AM A . USART. 12C. SPI.
LIN. LON ARG 5 WK AT iR B

USART

i R/ J B R % (Universal Synchronous/Asynchronous Receiver/Transmitter, USART) /it A
E 5 R LA T SE L ER AT 30 20 4 () S B A M . X — 22 ThREAL 1 ] DU BE[R)D RSB B AT D, 2 0
JP i R 5K

USART HAT = R AT EC B, SRVAEH 2 A B Mgty . PR R M LARR A e S A LA . X P&
VAR AR IE & 5 & At (EIERERE . TR L) .

12C

12C & — R XU Pl 12C & — RGP A I T E ) 2 E 88 0F 2L, Z P BCR L Tl fE . HRIE
TR, TR R Z . 12C FE A L USART £, {HIL SPI8. 12C =EA THARNA, FHA
NN AR s S BRG], B A a2k B2 A28k,

SPI

SPI & —F i VU &M BR R AT IS I R0 R AT 2R, B R W THE . SPI S0 R M 2%, SPI

Al LA AN SR — AN AN BRI RIS 1T, AR SO ik R Lk .

LIN

JHiE B Ik 4% (Local Interconnect Network, LIN) FEzCa] 5 HIAE LIN &2k b SzBl 3 28447 5 A
T2 AIMER . LIN 2 — M EE, ATmE s msEE /G H LR S, EAFRE
CAN F 58 s 58 AR FEHE 35t R, LIN AR ZRIBEIRAL T — M5 m U iR v 7 %

LON

JEI3%E M 4% (Local Operating Network, LON) #8xCn] 77 {f 585 LON FEflis i g . 124580
AR OSI PRSI HIE) BRI, Jhis T NIHES: (a4, B, S Internet Hhi30 3
S AT R A B2 . LON B v 1) 308 — Rl K@ E 6 &, SRk s RS i v v il
PEH#.IC (Physical Protocol Data Unit, PPDUD i, &5 REM /b i B8 J B BT I5
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2. SAMD HEHHLH ) SERCOM L
B, A HLEA R AT IRERR, FERE ARSI B EREN PR AL T AT ) T AME
M P EE% . B, USART & —/NE 45 B 51 ISk se Bl =L Th e sz A%, 1 12C 52— A& H 51T
TN AN

7 SAM D B 5 HLH, B sfATAME AR B s, RS ATIE EH: 0 (SERCOM) . SERCOM #i
Henl i B P SR BRR B 9 USART. 12C 8 SPI. 431 SERCOM #4423 lic A PADO 3| PAD3 [PY AN 54 . R4
JEAL I T R AT AR BT FH ) SERCOM #EaCE AT & . Al B AR 8T F T AR H ¥, FF H SERCOM bk
AR, FRIERCE EILAMt SERCOM #ibfE A . 11, SERCOMO "HCE N USART 1=, I
1 PADO 1E N AIEIREEL, PADT fE NEAICIERL . HADRAE 5 S: (PAD2 fi1 PAD3) A HAE GPIO 5|k
SRS HAth A . SRS SERCOM Thae i Bic 77 S & R 3%, 1X ik SERCOM #b bb diL ) () 55 4738 45 4
WS BAR S .
VE: XU E tr] DLE DL R 2844 R 51 P SE

SAM L &5 5 H AL
* SAM C R ¥ H L
« SAM D ZF AL
+  SAM D5X/E5X Z %I - Hl

PIC32CK &5 5/ #lL

PIC32CM & 415 A HlL

PIC32CX R ¥ 8 A Bl

PIC32CZ &5 AL

2.1. WA
HATHERE D (SERCOM) AIRCE AR =MA I 12C. SPI A1 USART. ECEFlifeE, IrE

SERCOM %S E F T ArisiizX. SERCOM HAT 51 B AR KA A AR . IR R A 28 A hE DT ic 2
8o TR LATC B A FH PRy 0 B e AN B, AT AT AE B A AR ARAS S R I8 47
2.2,  HpiEE
FSEHRLI) 3 BRI 45
AEEOnRE AU T EAZ —:

- PC——NEHATH:O (3% SMBUS)

- SPI——H 474 HE M

- USART——i@ H [A] 2/ B iUk 2%
o BURIRZEMIX, XERZEMIX
o PR KAS (Baud Rate Generator, BRG)
B % UW LR (R
© ATYERTA RHRAE IR TAE

A5 DMA Bt &{# /i (SAM D20 MCU HFARZZ32EE)

23.  EE
T T SERCOM Kb HER.
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/& 2-1. SERCOM #E &

SERCOM

Register Interface

Mode Specific Serial Engine
i Baud Rate
Mode 1 Transmitter Generator
PAD[3:0]
Mode 0 — —  »

Address

Recei
eceiver Match

2.4. ek
SERCOM HEHRLIAIZ4T 75 B LA NI B
* SERCOM B ZRI} sk
SERCOM Py 4% 38 F i)
SERCOM 133 i Fi i
BN T, WTLAZEThAEA LSS (Power Manager, PM) fidrhfdifEF12% 1E SERCOM i £k I
(CLK_SERCOMX_APB) . SERCOM #Hefii FH i />id H i . GCLK_SERCOMx_CORE Al

GCLK_SERCOMx_SLOW. 7E SERCOM 1ENE#MHiz1TH), FTENZ S (GCLK_SERCOMx_CORE) N
ARG o, A L ThAE (G0 12C BN T EAE 4P (GCLK_SERCOMx_SLOW) .
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3.  SAME70 H 5 HLH ) USART L3

3.1. iR
BHARD IR RR 2 (USART) 4L T — 14X T [EB s R0 A7 . B s il B =  rl g
fil, BFEHIEKE . AT IEALED, BRS S SARHE R . FUEs A AR 1R Wik iR
AR IR RE . ShAh, ISR R ThRE DUA BUE B AT AR K Il (RIS 152 B R Gk 2SI (R R4 T
i A7 (0 b 5 I e P 15 4015 o
USART #it 7 ZR2 il b mfEeRml . AHIREA EH 3R 5. & X2 R TIERH R, 775 RS485.
LIN. LON F1 SPI S 2410, B 1ISO7816 T=08 T =1 FEeRPML. ZLAMIUR 28 A1 i) i 1 oo 1132
. TR FIN6ERIFH RTS A1 CTS £R Sl 14 A £ i) .

IEAh, USART M2 BLEEAEAi 25 1A (Direct Memory Access, DMA) il 8% iRz, w{E R % s AR i %
IR SEHL A B e . DMA #ihl B i m 2 o X FL TR, BT AL BRI Al I8 4T
3.2. HpiE
USART BLHL () 2RV G4
il K B 5 5 1) RS485
« SPI KSR
LIN 55
LON ##5
AR S R

33. IEHE

NEIZ 1T USART B e K

/& 3-1. USART HE

Interrupt USART Interrupt USART FiO
Controller Confroliar
—— -—| | RXD
ch ; Receiver
anne
(Peripheral) BN I:l RTS
DMA Contraller
L1 ] mo
Channel Transmitter
H e
S
[ { —{ ] or
h Modem o —D DSR
Bus clock Signals
Bridge Control L1 | ,_D DCD
Fy 1 Rl
R N =
o ™| Interface
h 4 Baud Rate 1 SCK
Peripheral clock Generator
PMC Peripheral clock/DIV T
PCK ]

3.4. N
USART (I BN B SR AL s A, E A SRR IR £ P SR IN Bh (e 00, ELAACOR VR F518 T i Bh
(SLCK) . Emgh (MAINCK) | ARfaTa] FHEAIAHER (PLL) IHehAn = g8 kit el (MCK) o il fic & vl 4
Al (PMO) HHPRAZTEEE (PMC_PCKX) ImHehiEkH: (CSS) FB, mJLLkH R ARkIH .
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BeAh, ArPLER #E PMC_PCKx Ti2r4iigs (PRES) SR BEIX SEp Eh R 402 . ml DL ik ) A0 N A FE IR
THAZ 1) 9% R G0 B S ) 29 fE 4 (PMC_SCER.PCKx) Bi R giif 42k 1F 25772 (PMC_SCDR.PCKx) H A
17 SR BE EAE F AR AT g AR Bh A Y (PCKX) o X S8 Y FEINHEH (B AT RS IAE PMC R GRS &
f7#% (PMC_SCSR.PCKx) 1, fEr]4mfemfoharFas Pt E )G, PMCIRESZ 4 (PMC_SR.PCKRDYX) #&
HEAT TR v gn e S B2 B HE R 2E . XT T USART #:1E, 48 PCK4.

HLUE A PR H 2% (Power Management Controller, PMC) @it PMC Al 25 /78% (PMC_PCR) 43
RN I Bl o %A A P R 5 B & Fh AN B RO A AR 1L, AR M A A MBI N F 4%
PERR (MCKD JRAEMAMEI BE (periph_clk [PIDD , VL LT AL 12SCO AT 12SCT {3 FH s
(GCLKI[PIDD]) o X %&by T % AL 2RI 4% (HCLK. MCK Al periph_clk [PID]) i&47, Ffilittpf
J5 (41 SLCK. MAINCK. UPLLCKDIV. PLLACK H1 MCK) BRI 44 . BT B AMSE I B, 450K
PMC_PCR.CMD % &K 1, FH4Zi N PMC_PCR.PID 4t HArAMEIIZR G| . b FER & ST HoAt fic &
FEARIEHEE .
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4. WAERRARZIR

Z NN T P SAM D21 Curiosity Nano Al T2 A FH 4~ SAM E70 Xplained Ultra ¥l T £,
—/NLRERAERERAIRIEDR, F— D TR AR .

AN PR AR DA B AR AR TR -

* MPLAB® X IDE v6.20

* MPLAB fRABAC B 454 {1+ v5.5.1

* MPLAB XC32 4ni¥#s v4.45

* cspv3.20.0

« SAM D21 Curiosity Nano ¥t T. 21
* SAM E70 Xplained Ultra ¥t T &

4-1. SAM D21 Curiosity Nano ¥4 T. 241

SAM D21 Curiosity Nano ¥ LRI % USB 31 DEBUG USB. ZHfi ik A5\ X% EDBG #4171
i, BAUER: DEBUG USB %i .

& 4-2. SAM E70 Xplained Ultra 4% T. B,
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https://www.microchip.com/en-us/tools-resources/develop/mplab-x-ide
https://www.microchip.com/en-us/tools-resources/configure/mplab-code-configurator
https://www.microchip.com/en-us/tools-resources/develop/mplab-xc-compilers
https://github.com/Microchip-MPLAB-Harmony/csp
https://www.microchip.com/en-us/development-tool/dm320119
https://www.microchip.com/en-us/development-tool/dm320113

SAM E70 Xplained Ultra ¥4 T B A EA A~ USB %t 11: DEBUG USB Fl TARGET USB. i il ik A i
#s (EDBG) #HATH, 42ii%+#H: DEBUG USB ¥ 1.

I RIRAFE 22 R T, B B s St EDBG, W1 KPR,
E: wR EmA T ERA B, el TR N R .

4-3. EDBG IRBNFE P 22 25 1 Th

A Deviee Manager —_ o X
File Action View Help
% m Bm
3 @ Camerss -
Computer
¥ Disk dinres
» Ol Display sdapters
i Hurman Inteface Deveoes
¢ =@ IDE ATA/ATAP] controllers
] Keybaards
.1 Memaory technology devices

w B Microchip Tooks

§ Curiosity Data Gateway
p T¥enasors

» IR Metwork adapters

v i Ports [COM & LPT)
= Cunosity Vadual COM Part (COM1E)
' TN Quedes

O erecessers
B Security devices
» [B Sensods
»  [F Software companents
» 0 Software devices
i Seund, video and game controller
» G Storage controllers
» & System devices

B Flarearsal S Ras eantenliar

e FETFENUAE A PR BRE S, DUIE Microchip TR AN 2 4R .

@ MICROCHIP



5. MNMHER
AR L AN | (7R B S IE R T SAM D21 Curiosity Nano #iti T2 AL F1 SAM E70 Xplained Ultra 14 T.
F ALY SERCOM USART H8Lr) % Fh I .

JR SR EAT PRSI LR

© EARE

o N RICE

© BfHETRE

* SOF K FImeERC E (SAM E70 defhrh AR F2 40

51. 4QIELH
THUX LT REFENATHE . — MNHT B RIEDR, 5T S8
FAEET MPLAB Harmony v3 FII0H , 15808 LR 5 IR Ak
1. M Start (i) #1535 MPLAB X IDE.
2. il File (30ffF) 38, 1%#% New Project CHiEIiH) B New Project Kl#s.
/& 5-1. MPLAB X IDE v6.20 " #1351 15 H

{File Edit View Mavigate Source Refactor Production Debug

B New Project... CrsshiftsN |
¥1 MNew File... Ctrl+«M
@ Open Project... Ctri+Shift+0
Open Recent Project 3
Imiport ¥

Close Project (d21_cnano_sof_fin)

Close Other Projects

Close All Projects

Open File...

Open Recent File ¥

Project Groups...

Project Properties (d21_cnano_sof_fin)

Save Ctrl+5
3-'-1: A

Page Setup...
Prart Ceils Al e Shift+ P
Print to HTML...
Exit
3. 1 New Project % 1M ik Steps CGEIE) FHiifi Choose Project GEFIIH)
4. 7£ Choose Project J& 1 i i
a. ff Categories (&) &, i%&#* Microchip Embedded (Microchip B35 T H) .
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b. 7 Projects (WiH) F, i%# Application Project(s) (N HFEFIH) -
5-2. iEHEIH

EJ Kew Project *

Steps Choose Project

R ey
B User Muaikefie Project
& Lbrary Progect

w!
Creates & new appbcabon project. 1R uses an [DE gererated makefile fo buld your project.

] ]

M Next (F—2) .
M SR g, i Select Device GEFERT) .

7t Select Device J& 4 T[] Device () HEH, 4 SAM D21 Curiosity Nano ¥ T. B fufi A\ 5lik
B33+ ATSAMD21G17D.
H: X SAM E70 Xplained Ultra 74l TR, #£45F ATSAME70Q21B.

5-3. SRR

_
<o A v o P Cavce b

8. H.ii Next.

11
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9. LM ST, #id Select Compiler GEF4iiFES) .

10. 7F Select Compiler J& 1 7T i # ) Compiler Toolchains (4riF#s THAE) F, HdiiFEIF XC32 i1
HIF, SREILEFE XC32 (v4.45).

& 5-4. XC32 JRiFesik R

3 Mew Preject s

o[ - = o

11. #iti Next.
12, LM S AL, #4d; Select Project Name and Folder (i35 H 44 F)F1C4E52)

13. 7£ Select Project Name and Folder J&PE U A+, i AT H ZARFIE 7 &

B 5-5. T H 44 R AN SO e B E

ﬂﬂmﬂmﬁﬂ ¥
E 1 Select Praject Mame and Folder

Select Do Project Hame: sam _d21_hasic_config

Prispect Lsemiion: '.‘u:'.mdt‘hm_d]l_!.u-:_mlg I Browse. . i

Prgject Folder: Tence'ysam 21 _hask:_configisam_d21_basic_config. X
. (Optonal) Add Progect Orvermile exssng project
Ao delels S0Ur08S
] Set o man project
[ Open MEE o Firnsh
[ use project incation as the project folder

i
; §
£

ES0B359-1 e

T e —

14. #idi Finish (580 o Bl JER E78 MPLAB RESHECE 25 % H . 1% 7 E % Project Resources (Il H %%
J5) . Device Resources (#:fF#%Ji) . Project Graph (JiH &) Al Configuration (Fit#) &I,
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5.2.

5.2.1.

& 5-6. MPLAB fUI AL & 28 4

B Qi Yior Heigetc Jouce Beipdel Prodacion Poieg Pom Toeh Wedow Mdp G

FEES DE G BB )RR Q6 O WS O fosd e
oo buts o W rits o Piewrs o Waponns o Pemaows o [0 B comaperaton opss = =]
vl T L RIS S e e o e R

CAERDE "
¢
5
.
2]

BB G0 e e anplalee
i P

e ATRUME AT H — A o TR R B IR E SAM E70 Xplained Ultra 34 T A EAl@—ATH, i
109 6 AT I

EAE

SAM D21 Curiosity Nano 7Ffit T &

P4~ SAM D21 Curiosity Nano ¥ T2 4Li@ it SERCOM USART £k (TxD f1 RxD) AHH%E#:, FRilit
EDBG uify i #:E PC £

W B AL RN R R B YRARES . BkAh, tBRTTE GitHub [ reference_apps %A IR EUZAR
i,

& 5-7. #£[&] (SAM D21 Curiosity Nano it T. B 1)

PC Terminal PC Terminal
1 2
PC

SAM D21 Curiosity Nano SAM D21 Curiosity Nano
EDBG
UART
PEZ-RXD PAZZ-TXD PB22-RXD PAZI-TXD
SERCOMS SERCOMS
ATSAMD21G17D ATSAMD21G17D
SERCOM1

SERCOM1

PATE-TXD PATT-RXD PATEG-TXD PAAT-RXD
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https://github.com/Microchip-MPLAB-Harmony/reference_apps/releases/latest/download/sam_d21_cnano_usart_basic.zip
https://github.com/Microchip-MPLAB-Harmony/reference_apps

HAE ] MCC I & MPLAB Harmony 2004, 548 DL 25 SR 1k :

1. ZAIEDE, ESAEIE .
£ MCC & 1+, #il; Project Graph.
7t Device Resources |, Hii3@ k%1% Harmony > Peripherals > SERCOM (Harmony > #hi&%
>SERCOM) .

& 5-8. 21

Device Resources | [ % Content Marage
¥ Libnanes
¥ Harmory
L] Board Support Packages (B5P5)
¥ Comne
b Drsvers
¥ Libranes
L
F ADC
b DA
¥ DSL
L
¥ P
* RAM
» RTC
=+ SERCOMD
o) Gg i SERCOMI
SERCOM2
SERCOM3
+ SERCOMY
| E3 O sercoms |

4. i SERCOM1 l SERCOMS.
5. A% E] Project Graph & H A il SERCOM1 Fil SERCOMS A5 AR .
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A 5-9. Project Graph % I'TH1 %Il [#) SERCOM1 5 SERCOM5

Proje..  Classes | Flles Res.. x| o | Packs w| StartPage W | Kt Window u_.ﬂ'jnln: % | PromctGragh  u) i Hi=lE
ML w33 - ’ X CSHERE $| 4 P " Profies:  Mam - Ve oot -
project...LCe it - (0|8
L
¥ Hamary
¥ Syitem
& System

Dw'leb:mr...I % Conbent Mara_
¥ Libensies
L TS

il ]_sart_baic lﬂ'lpihr =| &l
". um_:m. -

6. Mngm(ﬁ#)T?ﬂ%¢ i%#% Pin Configuration (5|JIALE) , /5 H115 Pin Settings (5]
WRE) GEZIE5-12) .

A 5-10. &A1

Prope.. | Clitses | Files Res—. x| Fads w| SartPage w| MiWirdow u (Vmanc w| Proctirach w| i [0
MICC w5.5.1 ¥EoEERE | e Prefles: [Man v ew oot =
Project .. S L P
".L-buru:s
» Hasmany
* Sptem

& Sysmem

Device Resour... l % Content Mana

" hbrlrh:‘s
B 3| Hemany

7. M Order Ui7) NHigRF k£t Ports i M) LURSE S AP ERCE, W FR.
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AN5807
LR

& 5-11. 5| E

[rage.. | Cusses | mhes | Be n| @[ Pace o] surtpaor x| Gtercom u|Wmenc | fromctGwn x| mosgem x| Ferek [ Pnens u]

_MCE 3T Table view | (] Lty
Project | G- | L | _ @ @
: e | ehiea TR O | O [ -
* Spmem i R T _|:| | |:| AL -
P Aualable. v| ogal Wchbepednce o e [0 | O [wowa -
A adabie v Ogtd | Mghimpedmer | L | 0O |morsee
sk “] Dow [rondwenmes ~i e [0 | O [nowe -
Aabie. v| gl |vghipema v e [m] 0O [resw -
Aovalatie w] Ogtd | Hohimedes ~| im0 O [ -
e T I T P -| Dl | righbepedinee | e O | O |[wows -
Device Resour... | 03 ContentMana. |— = e e - -I'H‘:H o o T T O T
T Umicn T m | mm [ haatie v| Doml | Hohimcodnes ~| L= | [0 | 0 |momew
b R Harmony w | e Avadatie v odu Hghlspedinge ~ | Lim O | 0O | -
w | ma [ ekt ] op |ehbeedea Sl O [ O [wowse
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9. ff Project Graph % I /(I S:fif: 1, &4 SERCOMS Peripheral Library (SERCOMS5 #p&JE)

7E4i Ml Configuration Options (FLE LD JE&METImE A, #4700 FACE DU EE % 18 9600 ik HE
RITENTEHRATIEHI G b

5-13. % {{ SERCOMS H ] PAD Fly 4%

| Wtiecom x| StwtPage x| (Vmanc x| PrewciGeach ¢ 1 [=1[0)| cenbiguration options =
¥EHERE $| & e % Profies  (Mam Vew: [Roat 'E
= SERCOMS
B Select SERCOM Operation Mode  LEART with intermal Ceck. -
Ciparatng Mode mu -
Facaive Enabile =
Transmit Enable [=
Baud Fabs in Hz 00 T
Party Mode m w
Characar Size !Bﬂ o
Stop B Mode I:hlﬂmﬂt -

.
[ s W
Transmet PINCLL =00
Enablé Run m Standby

10. % SERCOM1 Peripheral Library (SERCOM1 4% ) , #RJ5/E4i{ll Configuration Options J&
PEUIR A, AT NGB DK R 1 R 9600 (IS RR SR AT ENFE R AT R & b

& 5-14. 5% SERCOM1 ] PAD FlJ: %

| Mttndm x| SwtPage u | (Visanc u Pegeetirach = 4 1 [=[E] tonfguration options = =]
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Facare Enably 5}
Trangmi Enasble %)
&i- o
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1. Aic B 5eshsts, #ili Project Resources ) Generate (B (W REFTR)
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& 5-15. 4= piACHY
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¥E: SERCOMS i&E#:%] EDBG USART £k, SAM D21 Curiosity Nano #¥-fiti T B AUk @ %2k #% 5 PC &
i S FH A P B
12. ¥4 M main. ¢ SO, BERITT SEIR FIAR PP 132 46

5.2.1.1. [ FFLE B
B RAEFES R, IR F b B

1. AT TIESCAF AR BT ) main. ¢ SCfF. £ main() s B A In L AT :
#define RX BUFFER SIZE 1

volatile bool SERCOM 1 readStatus = false;
volatile bool SERCOM 1 writeStatus = false;

volatile bool SERCOM 5 readStatus = false;
volatile bool SERCOM 5 writeStatus = false;

void SERCOM_1 WriteCallback (uintptr t context)

{
SERCOM 1 writeStatus = true;

}

void SERCOM 1 ReadCallback (uintptr t context)

{
SERCOM 1 readStatus = true;

}

void SERCOM 5 WriteCallback (uintptr t context)

{
SERCOM 5 writeStatus = true;

}

void SERCOM_5 ReadCallback (uintptr_ t context)

{
SERCOM 5 readStatus = true;

)
2. FENHEAACG R, AT SR AN S N B X e s B R ) B R B AR BT, 4

USART H)5 NI AF A AR R I T iz R . X8 A 1 5 N B B 58 BT i 223 FH R
(fREr. JEDRZIRE B E Y NULL, AR AR,
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A 5-16. FH{F A LR

57|  #define RX_BUFFER_SIZE 1

58

59 volatile bool SERCCOM 1 readStatus = false;

&0 volatile bool SERCOM 1 writeStatus = false;
3

62 volatile bool SERCCM_5_readStatus = false:

63 volatile bool SERCOM_5_writeStatus = false;
a4

65 void SERCOM 1 WriteCallback(uintptr £ context)
€€ i

&7 SERCCOM 1 writeStatus = true;

68 }

&9

70 void SERCOM 1 ReadCallback(uintptyr © CORTEXT)

73
74
75
76
77
78
79
80  void SERCOM §_ReadCallback(uintptr t context)

void SERCOM 5 WriteCallback(uintptz t context)
{
SERCOM 5_writeStatus = true;

71 {
72 T SERCOM 1 readStatus = true;

gl {
g2 T SERCOM 5_readStatus = true;
23 ¥

3. fEEI5-17 1, sys_Initialize (NULL)WIRML&MER, s, B4, SERCOM USART. ik%E[q]
B4t (Nested Vector Interrupt Controller, NVIC) FlHES K tEfEfik e 42 4% (Non-Volatile
Memory Controller, NVMCTRL) . Bt4h, &7 B 1 T3 5 8 0E (0 [0] i 25 47 o eR A

4. f£ main() B EA IR LA R AT .

/* WA AR */
SYS Initialize ( NULL );

// ¥J& SERCOM 15 [1]1f]
SERCOM1 USART ReadCallbackRegister (SERCOM_ 1 ReadCallback, 0);
SERCOM1 USART WriteCallbackRegister (SERCOM 1 WriteCallback, O0);

// EDBG SERCOM B [l
SERCOM5 USART ReadCallbackRegister (SERCOM 5 ReadCallback, 0);
SERCOM5_USART_WriteCallbackRegister (SERCOM_ 5 WriteCallback, 0);

uint8 t rxBuffer;

@ MICROCHIP



&l 5-17. BEHAIAE L

BS

BE int main ( wvoid )

87| 3 1

BB Inici izre 11 71 1=a

BS SYS Initialize [ MULL )

S0

Sl EXTensicr ER I Re I Frit 11l X

52 SERCCHM]1 USART ReacdCallbackRegister (SERCOM 1 ReadCallback, 0);
53 SERCOM1 USART Hnr.elf.‘ailbackﬂen;lal:eriEERCOMéﬂrl:eEallback. 0) :
54

11 SERCOMS USART ReadCallbackRegister (SERCCM 5 ReadCallback, 0);:
87 SERCOHS-USART-H':1tt¢u11bnctﬂ.egiatcr {SE Rcm{éﬂ:itcﬂnllbﬁck. o)
58

EE] I uint® t zxBuffer: |

5. @it SERCOM1 (HT¥ k&) M SERCOMS5 (T EDBG) MBIl /a5l

/7 YRR R
SERCOM1 USART Read (&rxBuffer, RX BUFFER SIZE);

// EDBG [ R
SERCOM5_USART Read (&rxBuffer, RX BUFFER STZE);

& 5-18. LGk

101 RBead reguest for Extension

102 SERCOM1 USART Read (&rxBuffer, RX BUFFER_SIZE):;
103

104 / Read reqgquest for EDBG

105 SERCOMS_USART Read (&rxBuffer, RX BUFFER_SIZE):;

6. TEE5-19 71, R e ORI A (RO % (Bl SERCOM 1 readStatus == true) , NI
P B KA 3 EDBG. PAJ, MR ROHERIFEN (Tx) #Hdi (R SERCOM_1_writeStatus ==
true) , W EDBG K/HZNEEL (Rx) 1K, i, @ik EDBG SRl (Rx) B HERIFE A

(MO, Mz 738k F LA A AN 2] while fEH A -

if (SERCOM 1 readStatus == true)

{
SERCOM_1 readStatus = false;

/ /K%M EDBG B F 45
SERCOM5_USART Write (srxBuffer, RX BUFFER SIZE);

}
if (SERCOM 5 writeStatus == true)

{

SERCOM 5 writeStatus = false;

SERCOM1 USART Read (&rxBuffer, RX BUFFER SIZE);
}

if (SERCOM 5 readStatus == true)

SERCOM 5 readStatus = false;

/1 RIE Y PRI 71
SERCOM1 USART Write (srxBuffer, RX BUFFER SIZE);

}

if (SERCOM 1 writeStatus == true)

{
SERCOM 1 writeStatus = false;
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SERCOM5 USART Read(&rxBuffer, RX BUFFER SIZE);

B 5-19. LI FAH B

SERCOMLY_USART Writce [frxBuffer,

15
118 E{IERCOM 5 writeStatia == }
117 o
B SE 5 writeScaros =
5E USART ReadiirxBuffer,

3

1L FERC

H 5 readitatus ==

SLROOH 5 readlitatus = L

COBM1l OSART Wrice (erxBuoffer,

& 5-20. = #0i

T COMI6 - Tera Term VT
File Edit Setup Control Window Help

Receiver data
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& 5-21. M2t

¥ COM25 - Tera Term VT - a x
File Edit 5etup Control Window Help

5.2.2. SAM E70 Xplained Ultra ¥#f5 T B4

i1~ SAM E70 Xplained Ultra ¥l T B335 EXT1 iE8:48 1) SERCOM USART £k (TxD 1 RxD) H.i%,
Frilid EDBG i R3] PC &t TR H THER.

B kit T B R AR T R E YRS . b, tHTETTE GitHub (1) reference_apps B2 R 3R IZAR
i,

& 5-22. H£[&——SAM E70 Xplained Ultra 3F4% T A1

| ]

FC
SAM ET0 Xplained Ultra SAM ET0 Xplained Ultra
ﬁ
UART
PBEO4-TXD lPAzLR}-:D PB4 TKDI 1 PA21-RXD

USART1
ATSAMET0Q21B
USARTO

USART1
ATSAME70Q21B
USARTO

PED1-TXD PEOO-RXD PBI-TXD PBOD-FXD

HE ] MCC 4L & MPLAB Harmony 2044, 5408 DL T 5 SR 1k
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https://github.com/Microchip-MPLAB-Harmony/reference_apps/releases/latest/download/sam_e70_xult_usart_basic.zip
https://github.com/Microchip-MPLAB-Harmony/reference_apps

1. EIEWH, HS A& .
7E MCC % I+, #il; Project Graph.

7t Device Resources ¥, Hiifi3f/EFFi&I5I% Harmony > Peripherals > USART (Harmony > #hi% >
USART) .

& 5-23. 25 U
Fin [ P heegete Seues Bdfpsei Prsfetes Duiny Taes Jesh Sedew Heip

=1 B G T e w— R N S - A -

[ RTT  T TE

[ P agatas

Ot | Rews s mlitess [ RO

P

4. i USARTO Fi1 USART1.
5. FH%EE] Project Graph & I+ ¥ USARTO #1 USART1 A FEREER.

& 5-24. 751 USARTO F1 USART1 itk

Bie @1 Weew Heipme Jowce Befpier Frodeces Deteg Tonm ook Wieate b

-1
LEES D@ s EHBEPRRRE DR W2 DD ke
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5
1

7 g
.

6. M Plugins THi%|#% s, i£+#% Pin Configuration, #XJ5 % Pin Settings (i L4 5-26)
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B 5-25. kA1

KtWindow w | StwtFage | (ijmenc m| PoecGagh w i [EE
i Abwl Hall B OB AR ALC - Profier; Man w ew; et %t

7. M\ Order FHIIF il Ports. MR F T 0N AR 4 AR
5L F 5110 PA21. PBO. PB1. PB4 4 JIfiif Jy USART1_RXD1. USARTO_RXDO. USARTO_TXDO.
USART1_TXD1.

& 5-26. 5| JHIC &
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8. ff Project Graph % [ /= S fif: 1, i+ USARTO Peripheral Library (USARTO #h&JE) , fE4
fill Configuration Options J& 1 Ui, HEAT W1 FACE DOKEEE 4% B 9600 i RF 32 41 ENAE B 4745
al.
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& 5-27. T 5 USARTO (K] %

Mitndow u| SwtPage = [Vimanc x| ProeciGagh | i 1 [FO) | contguration Options. = a
XTEERR $ |6 s - Profies:  Man - View: [Roea sHIB#
= LURARTO
Maode LEART w
Cparating Mags Norbociing e ~

Select Clock Source MO v

9. i&#¥ USART1 Peripheral Library (USART1 #h%FE) , #AJ57E4 I Configuration Options J&{: i
T, AT A0 N AL E DO 1 R 9600 IR AT ENTE R ATl & L.

5-28. B {0 USARTYL [ 4%

Wtvros o | SrtPage u| Mmanc u| ProedGoch s ¢ H[EIE contguration optices = =
XOCREDRE $ | o ol Polies [Man Gl vew Ro ==
UBART]
ode = .
Oparating Mode m#v

Selisct Clack Souroe Wy

10. Bd B 58435, #iidi Project Resources T Generate (i) (W FEFIR) »
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2. fETE, S5 HAAERF KA Y] TS SAM D21 Curiosity Nano PPl T A3 H ) [8] 1 27 47 25 40

& 5-29. 4= ALY

Bie L Yeew Hespee Jowe Befpoer Producton (rbeg Rom ek Eiedow Hep
EEES DO s b B PR QD D@ W SO ke
| Owsers | Pirs | Bewesewe Mempeses IN0] 5| & | fuks o Seifee o Gmnaes s D o meaces s
B i - e M| S W TR | [Rore < e een
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® iy
L
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» Liant
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MragpEE
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¥

i

&

P O, ek et | it T Cutpd fms et MO

7E: USART1 #4:%| EDBG USART £k, SAM E70 Xplained Ultra ¥l T R 4418 %2 5 PC A

82 A P38 A

11BN main. ¢ 3CfF, FlRIAT SEELN HIRE PP 12 4

5.2.2.1. LB
BIPRMIEATZ N R, TE IR DL DRk

FTHEAL IS S T H 1) main. ¢ SXHF. 7E main() s b L AR :

#define RX BUFFER SIZE 1
bool USART1 writeStatus = false;
bool USART1 readStatus = false;

bool USARTO writeStatus = false;
bool USARTO_ readStatus = false;

void USART1 WriteEventHandler ( uintptr_ t context )
{

USART1 writeStatus = true;
}

void USARTO WriteEventHandler ( uintptr t context )
{

USARTO writeStatus = true;
}

void USART1 ReadEventHandler (uintptr t context)
{

USART1 readStatus = true;
}

void USARTO_ReadEventHandler (uintptr_ t context)
{
USARTO_readStatus = true;

}

Al
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A 5-30. FH{F A FEFE R

57 #define RX BUFFER SIZE 1

58 bool USART] writeStatus = false;

58 bool USART1 readStatus = false;

€0

61 bool USARTO writeStatus = false;

62 bool DSLRTU_readStatuz = falase;

63

&4 volid USART1 WriteEventHandler ( uintptr_t context )
€5 {

66
67
68
L
T0
71
T2
T3
T4 void USART]1 ReadEventHandler (uintptr_t context)

USART1 writeStatus = Crue;

void USARTO WriteEventHandler ( uintptr © CoOntext )
i
USARTO writeStatus = True;

—1 —

5| =] {

Té [E UShRTl_readStatua = CIrue;

77

18

78 voild USARIO ReadEventHandler (uintptr_t context)

80 {
gl T USARTO_readStatus = crus;
g2 }

3. f£ main()eRE N AN AR AR

/> WIGEA T AL x /
SYS Initialize ( NULL );

// EDBG SERCOM Bt'5 [A]1ff
USART1 WriteCallbackRegister (USART1 WriteEventHandler, (uintptr t)NULL);
USART1 ReadCallbackRegister (USART1 ReadEventHandler, (uintptr t)NULL);

// V& SERCOM B 0] 14
USARTO WriteCallbackRegister (USARTO WriteEventHandler, (uintptr t)NULL);
USARTO_ ReadCallbackRegister (USARTO0 ReadEventHandler, (uintptr t)NULL);

uint8 t rxBuffer;
4. EFHEEAERGH, sys_Initialize (NULL) MJAMISI. HOBERE RIS (NVIC) | #HA

IR AEE 28 (Embedded Flash Controller, EFC) . FATHIA/H k128 (Parallel In/Out
Controller, PIO) 1 USART &4t bk, /8 7 H 155 B [ 25 47 2% R 2L
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&l 5-31. BTG

B3

85
11
B7
E8
gs
%0
2l
92
53
54
25
56

int main ( void )
g4 B «

5¥S Initialize ( NULL }: I
b——

USART1 WricelallbackRegister (USART1 WriceEventHandler, (uincptr t)HULL);
USART1 ReadCallbackRegister (USART1 ReadEventHandler, (uintptr_ t)NULL):

USARIO WricelallbackRegister (USART0 WriteEventHandler, (uincptr t)HULL});
USARTO ReadCallbackRegister (USART0_ReadEventHandler, (uintptr t)NULL):
—

Uine T EXDulrTer;

5. FERLHAIGGAL IR A i AR -

// EDBG MR

USART1 Read (&rxBuffer, RX BUFFER SIZE);

/) YRR R
USARTO_ Read (&rxBuffer, RX BUFFER SIZE);

6. it USARTO (HT#HJE) 1 USART1 (FHT EDBG) gk Ezhsci.

a7

98 // Bead request for EDBG

99 USRRT1 Read (&rxBuffer, EX BUFFER SIZE);
100

101 // Bead request for Extension

102 USARTO Read (&rxBuffer, EX BUFFEER SIZE):

7. KU A INE] while fER A -

if (USARTO_readStatus == true)

{

}

USARTO readStatus = false;

/ /K%M EDBG R H 7 T
USART1 Write (srxBuffer, RX BUFFER SIZE);

if (USART1 writeStatus == true)

}

USART1 writeStatus = false;
USARTO Read (&rxBuffer, RX BUFFER SIZE);

if (USART1 readStatus == true)

{

}

USART1 readStatus = false;
/) BIEY B 71
USARTO Write (&rxBuffer, RX BUFFER SIZE);

if (USARTO_writeStatus == true)

{

}

USARTO writeStatus = false;
USART1 Read (&rxBuffer, RX BUFFER SIZE);

8. TETEF, WY ROHESIFEI (R ##E (B USARTO readStatus == true) , &I
FWHHE Zi%F EDBG; WARY R OHERIFEAN (Tx) ¥ (B USART1 writeStatus ==
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true) , W EDBG ¥ E3hE I (Rx) K. KLU, 1R EDBG CHERAFE (Rx) HiCERIFE A
(Tx) W2 IRR

P 5-33. JE AN E S

103 while ([ crus )

104 {

105 if (USARTO readStatus == true)

106 {

107 USARTO readStatus = false;

108

109

150 USART] Wrice (frxBuffer, BX BUFFER SIZE)!
111 - N N

112

113 if (USART1 writeStatus == truej

114

115 USART1 writeStatus = false;

1lé USARTO_ Read({&rxBuffer, BX BUFFER SIZE):
117

118

119 Aif (USART1_readStatus == true)

120 {

121 'JE.'-;'.:\TL.:c-adS‘_n‘_:s = false;

122

123 USARTO Write (frxBuffer, RX BUFFER_SIZE)
124 ]

125 Af (USARTO writeStacus == true)

12g i

127 USARTO writeStatus = false;

128 USART1_Read (&rxBuffer, RX BUFFER_SIZE):
125 ¥

130 5YS_Tasks ( ):

131 }

& 5-34. = B

Y COMIE - Tera Term VT — 0 W

File Edit Setup Control Window Help
Receiver datall

@ MICROCHIP



& 5-35. M\ B {4k

¥ COM25 - Tera Term VT - O *

File Edit 5Setup Control Window Help

ransmitter data

53. /PEBHRERIE
B 7 4 SAM D21 Curiosity Nano ¥t T. &3 5%~ SAM E70 Xplained Ultra ¥4l T H AL [a] R R
MCE AL, AT HAR T 55 B KA.
PC Zuii 571 & # (SAM D21 Curiosity Nano #ili T 15 SAM E70 Xplained Ultra 1¥{t T HA) 2 &)
BERRERANFARBSRR . M2, BRI (SAM D21 Curiosity Nano ¥4 T. 2 f15% SAM E70
Xplained Ultra ¥FAili T B AL 2 8] (13815 /N R 2R

5.3.1. SAM D21 Curiosity Nano 77 T Ef

P~ SAM D21 Curiosity Nano ¥4 T.Hf3ifid SERCOM USART £k (TxD f1 RxD) A H.%E#:, Ffilid
EDBG iy HIE#H] PC £ o

VE: B R B N R R B RPEAR S . BEA, BRI GitHub ) reference_apps %R B 3RELZAR
i,
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https://github.com/Microchip-MPLAB-Harmony/reference_apps/releases/latest/download/sam_d21_cnano_usart_fractional_baud.zip
https://github.com/Microchip-MPLAB-Harmony/reference_apps

& 5-36. HEE] (SAM D21 Curiosity Nano it T E.f1)

1 2

|
—_————— %
|

Asithmetic baud rala. Arithmetic baud rate
PC

SAM D21 Curiosity Nano
SERCOMS

ATSAMDZ1G17D
SERCOM

PAIE-TXD PATT.RAD PATE-TXD PAIT-RXID
Fractional baud rate

Wh 25U /N B AR B8 8 R T T B R 2R
fbaud = fref /S(BAUD+(FP/8))

He,
fhaud——/NECE FER AT R
fref——SERCOM & J i gh i
S——REALRAE AL
BAUD—— 45 A1,
FP——U RE SR AA 1) /N B 43
RGN R A S
BAUD + FP/8 = fref / (fbaud x S)
=8000000 /(11000 x 16)
= 45.454

I L REHGH 4y BT BAUD fH,  /NEGHS 2% BT/ NG 49
BAUD =45,
FP/8 = .454
FP=3.6, HI3
5.3.1.1. N HEF %
AL INBOBARE 2 5, HAR WA TEIEANCE — W h /2. NAAR P 11000 bps 1/NE0H R
%, % FRAC BAUD RATE H&/NEFFRAE. 1§ SAM D21 Curiosity Nano PF{ T H A3 A & (¥ 25

.
1. ZEH MCC A & MPLAB Harmony #H14, %2 W, SAM D21 Curiosity Nano ¥l T A0,
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2. WSINCLRE:
#define RX BUFFER SIZE 1

#define FRAC BAUD RATE 11000
#define USART SAMPLE NUM 16

B 5-37. 5& SUNIGBR R KR

52 #define RX BUFFER_SIZE 1
53 #define FRAC BAUD RATE 11000
54 #define USART_SAMPLE NUM 16

3. WNIILLRARE:

uintlé t baud;
uint8 t fp;

4. WINFHEREE, HS RN ARFEE PR 1.
5. {E main()e& Z AN LA ARAD:
/1 TSNS R R A

void calculate fractional baud value(const uint32 t baudrate, const uint32 t
peripheral clock, uint8 t sample num)
{

uint32_t mul ratio;

mul ratio = (uint64 t) ((uint64 t)peripheral clock * (uint64 t)1000) / (uint64 t)
(baudrate * sample num);

baud = mul ratio / 1000;

fp = ((mul_ratio - (baud * 1000)) * 8) / 1000;
}

/7 SERNBOR R R BB ) 4R 1E USART
void ext_usart_init (void)
{

calculate fractional baud value (FRAC BAUD RATE, SERCOM1 USART FrequencyGet(),
USART_ SAMPLE NUM) ;

SERCOM1 USART Disable();

SERCOM1 REGS->USART INT.SERCOM CTRLA |= SERCOM USART INT CTRLA SAMPR (1UL);
SERCOM1_REGS->USART INT.SERCOM BAUD = SERCOM USART INT BAUD FRAC BAUD (baud) |
SERCOM USART INT BAUD FRAC FP (£p);
SERCOM1 USART Enable();
}

6. TELL AR RHEIH, £/ calculate fractional baud value () RECGHE /DN FERTIE. 17
ext usart init () %P, SERCOMT mJ#2k ILAERE, &% CTRLA Rl BAUD #frds. fHH
calculate fractional baud value () BREUTHE/ PR RIME. £ ext usart init () EKHL
1, SERCOM1T g%k (b AIfiRe, i&n] ¥ & CTRLA #1 BAUD #Ff£45.

o 32
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] 5-38. /NGB R AR E L A SEEL

82 woid calonlate fractional baod valos (conat Baudrace, conat peripheral clock, T =)
83
54 mul ratic:
L }LC peripheral clock® | 1 M ) (baudrate® sample_num);
uE :
a7 = {baad®* 1000} 1
g2
T
00 id axt osart iAit(vold)
ik caleulate fractisnal baud value( +SERCOML USART Frequensylet |
10%
104 SERCOHL USART Disable():

- ART INT.SERCOM LA = 10L}

- {Bad) [Ep)

a8 ERCOH1 T3IART Enable(}:
0%

111 int main ( vold )
113
14 -3 1 nitialize |
15
I 118 ext usart iniE (s I

7. FEIBN R AR 1 I 4 Fs i inH A0S .
& 5-39. - g1

W COMI6 - Tera Term VT

File Edit Setup Control Window Help
Fractional Baud receivedll

& 5-40. M\ 231 bii

L COMZS - Tera Term VT

File Edit Setup Control
Fractional Baud sent

Window Help
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5.3.2. SAM E70 Xplained Ultra ¥#f5 T B4

AAALUE I NEOBR R 0y, HAR WA IR E — AR . S AFRF A 11000 bps /M ke
%% FRAC BAUD RATE A& /NG M. #1% SAM E70 Xplained Ultra ¥t T A SEAT B0, T

K2 T HE

Ve AL NN R R R B URARES . BkAh, tBRTTE GitHub [ reference_apps %A HHIREGZAR

fids

& 5-41. HE& (SAM E70 Xplained Ultra 34 T E.41)

PC Terminal PC Terminal
Arithmetic baud rate L 2

SAM E70 Xplained Pro

|_USB |
EDBG
UART

pC

Fractional baud rate

Arithmetic baud rate

SAM ETO Xplained Pro
UsSBE

UART

ATSAME70Q21B

PBO1-TXD PBOO-RXD

5.3.2.1. NHERFZHE

1. EfFH MCC 7 IMFIRC & MPLAB Harmony #4114, %% W, SAM E70 Xplained Ultra i¥ff T H 4.

2. WIMELRZ:

#define RX BUFFER SIZE 1

#define FRAC BAUD RATE 11000

#define USART SAMPLE NUM 16

5-42. 5 SUNEUE RS RN 7

Sl
52
53
54

3. WINBA AR E:

uintlé t cd;
uint8 t fp;

4. MEALERER, EZ NIRRT EED PR,

@ MICROCHIP
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https://github.com/Microchip-MPLAB-Harmony/reference_apps/releases/latest/download/sam_e70_xult_usart_fractional_baud.zip
https://github.com/Microchip-MPLAB-Harmony/reference_apps

5. 1E main() e E oM In LS ACRS :

void calculate fractional baud value(const uint32 t baudrate, const uint32 t
peripheral clock,uint8 t sample num)
{

uint32_t mul_ratio;

mul ratio = (uint64 t) ((uint64 t)peripheral clock* (uint64 t)1000)/ (uint64 t)
(baudrate*sample num) ;

cd = mul ratio/1000;

fp = ((mul ratio - (cd*1000))*8)/1000;
}

void ext usart init (void)

{ calculate fractional baud value (FRAC BAUD RATE,USARTO FrequencyGet (),USART SAMPLE NUM) ;
USARTO REGS->US_CR = (US_CR USART RXDIS Msk & US_CR USART TXDIS Msk);
USARTO REGS->US_BRGR = US _BRGR CD(cd) | US_BRGR CD(fp);

USARTO REGS->US CR = (US _CR USART TXEN Msk | US CR USART RXEN Msk);

6. TELLFARRL/RHEIH, £ calculate fractional baud value () BRECHE/NERERIE. A
SCHUNS R RACE, F78s (US_CR Ml US_BRGR) ##{EFE ext usart init () B+ 52K

B 5-43. /NGB RER B E I S

1=

B3 woid call:ulate_fzm:r_:l.nnal_haud._vnlue::nn_-n: uim:!!_: baudrate, conat u:nti.‘!_: Fe:iphe:nl_clm:t,u:.nr.!_t su.mple_nunb
soflE |

EH uintdZ t =ul ratior

52 .Il'..l.l_tlild - I:'d.ih:-ﬁi_ﬂ] { ['..'111.:,61_5Jpenphera.‘l_:lm:k' ﬂﬂln'ﬂf-i_?.}lﬂ‘ﬂ'ﬂj ¥ t'l.'.!.ﬂ:ﬁ!_!-] |I.‘.audrne'sm1e_num:| H
53 ed = mul ratie/sL1000:

o4 fp = (({mul_ratis - (ed*1000))*8)/L000;

85 - 1

£17

§7 vold !l:-_uil::-_lﬂl.':i'\-’ﬁlﬂ.:l

sal]

ssf | calculate_fracticnal baud_value (FRAC_BAUD_RATE,USARTO_FrequencyGet (), USART_SAMFLE_NTM) &
1og

1ol USARTO_REGE->US_CR = (U5S_CR_USART_FXDI5S_Mak & US_CR_USART_TEDIS_Hak):

102

103 USARTO_REGS->US_BRGR = U5S_BRGR_CD{cd} | US_BRGR_CD(fp):

104

105 USARTO_REGS->U5 CR = (U5_CR_USART TXEN_Msk | US_CR_TUSART BXEN_Msk) :

Log - 1}

107 int main { vold )

108 o

105 Inttial 1 1

110 S¥5 Imitialize ( NULL }:

ciea - -

7. BIMEARAARS, SN EE SRR 4.
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& 5-44. = 80t

¥ COMI16 - Tera Term VT - O x

File Edit Setup Control Window Help
ractional Baud receivedll

& 5-45. M\ 3314 i

M COM25 - Tera Term VT - O X

File Edit Setup Control Window Help
Fractional Baud sentl]

54. HHEFERE
USART HAG M AMELHRE T s, B8 RTS A1 CTS 28 500 fE W 4 & B vl SE B AL . XAy i
AR RTE ¥ % 2 )R] SE R R IR AU s . el A RTS GER A% 1 CTS (o ki%) S
BRI LR AR . S — DRI RIEEIERS, E o RTS LB NE A, M08 2% 78 HE & 121K
B, SEEl CTS 28 B A R i R

5.4.1. SAM D21 Curiosity Nano J¥{5 T. A&
W4~ SAM D21 Curiosity Nano ¥4 T. 2 f3i#5 SERCOM USART £ (TxD. RxD. RTS Al CTS) 4T %
2, JFiEd EDBG 4 %S PC K.

e A RN R P ECE MRS . thAh, tBATTE GitHub (1) reference_apps iR R 3R EUZ AR
3,
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https://github.com/Microchip-MPLAB-Harmony/reference_apps/releases/latest/download/sam_d21_cnano_usart_hardware_handshaking.zip
https://github.com/Microchip-MPLAB-Harmony/reference_apps

& 5-46. HEE] (SAM D21 Curiosity Nano il T. B 1)

SAM D21 Curiosity Nano

SAM D21 Curiosity Nano

ATSAMD 0 ATSAMD21G17D
SERCOM1 SERCOM!1
* B
RXD1 - FAIT THDZ - PA1E
CTS - PA19 RTS - PA18
RTS - PATE CTS - PA19
THD1 - PAG RXDZ - PA1T

FERER AR R of, AUE Y e SERCOMT . fEULTE R, € SCHIEE OXAA K i1 SAM D21 Curiosity

Nano HiBET 8 F il K i%.

AHTGREARERML, (HFEHINC BRI S

CEE

F P 75 E58 4% SAM D21 Curiosity Nano P4 T A REARE LA N S 5%,

1. EffH MCC 7 InFIlc E MPLAB Harmony 414, %%

2. i EIT SERCOMA, #RJAHCE SERCOMT AR Fatl, 40k Fis:

& 5-47. SERCOM1 Fit &

=-SERCOM1

-~ Operating Mode
~Receive Enable
" Transmit Enable
- Frame Format

~~Baud Rate in Hz
-~ Parity Mode

- Character Size

- Stop Bit Mode

~~Receive Pinout
- Transmit Pinout

B Select SERCOM Operation Mode [USART with internal Clock

Non-blocking mode

a

-]

USART frame ~
115,200 3

Mo Parity -

8Bits ~ .

OneStopBit v |

a

SERCOM PAD[1] is used for data reception ~ |
PAD[0] = TxD; PAD[2] = RTS; PAD[3] = CTS

LIFAEATI AT hEAT — 282 2. AT R ix e

U SAM D21 Curiosity Nano ¥4 T2 AL,

u
3. HEWUR AR E S
&l 5-48. 5| AL &
Ph” : PinID Custom Name Function Mode Direction Latch PulUp  Pull Down Drive Strength
27 PALE SERCOM1_PAD2 ~ Digital High Impedance nfa [ ] O NORMAL -
28 PA1S SERCOM1_PAD3 - Digital High Impedance nfa [/] O NORMAL

@ MICROCHIP
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4. f£ MCC I¥J Configuration Options 1, H.idiJfEJF System (%) , #AJ51%+F Enable SysTick
(fifig SysTick) .

& 5-49. fiifiE Systick &} %

Configuration Options g: =
=l

= System

& -Device & Project Configuration

=1 Cortex-M0+ Configuration
= SysTick

#- Enable SysTick &
Ports
Clock
VDD Brown-Out Detectar (BOD33) Configuration
Interrupts (NVIC)
- DMA (DMAC)
F-WDT
#-PaC

=-&-E--F

&

5. FLESMEE, i Project Resources [ Generate, 41 SAM D21 Curiosity Nano iFff T.H A —1
PP 8R 9 Fim .

5.4.1.1. [\ LB
BIPRMIEATZ N R, E IR LN PRk

1. TS SO I T H (1 main. ¢ SCPF. 7 main() s /M0 EL R ARED:

#define RX BUFFER SIZE 1
#define TX BUFFER SIZE 1

uint8_t rxBuffer;
uint8 t txBuffer = OxAA;

volatile bool readStatus SERCOM 1= false;
volatile bool writeStatus SERCOM 1 = false;

volatile bool readStatus SERCOM 5 = false;
volatile bool writeStatus SERCOM 5 = false;

void APP_SERCOM 1 WriteCallback (uintptr_t context)
{

SERCOM1_USART Write (&txBuffer, TX BUFFER SIZE);

}

void APP_SERCOM 1 ReadCallback (uintptr t context)
{

readStatus_SERCOM_1 = true;

}

2. TEAFFEY TSGR BB B AR SR B TR, 2455 USART 195 A B
WA R AR e . B BGE U R SN EHR, 1B T S R B B s SR . X
LB IR 15 N B A S N B R F R A e . SR IZ AR B E DY NULL,  RDREZE

FNAN o
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A 5-50. FH{F A FEFER

52 #define RX_
53 fdefine T
54
!s ........................................................................
56 Section: Hain Entry Foint

gal | 7 sasasus TTIIE T A RSSO RS

ss e T R R R PR R P R R R R R R R R T R R A R PN R P R R R R R P R R R A R R R R R R E R R R RN R R R N N R R N RN
58
60
61
62
63 volacile bool readStacus SERCOM 1= falae;

&4 volacile bool writeStacus SERCOM 1 = false;

&5

66 volatile bool readStacus_SERCOM & = falose;

&7 volacile bool writeStacus SERCOM 5 = false;

&8

L veid APF_SERCOM 1 WriteCallback (uintptir o context)
Ta {

Tl
T2
T3
T4 void APP SERCOM 1 ReadCallback (uinTptr © COnCexT)

2 £ rxBuffsr;
By fear = OxAR;

SERCOM]1 TUSART Write (scxBuffer, TX BUFFER SIZE):

—{1

75 i
Té T zeadStatus_SERCOM 1 = tzues
7 B

3. 1E main() A I T AR
SYSTICK TimerStart();
// ¥J& SERCOM 25 [A] i

SERCOM1 USART WriteCallbackRegister (APP _SERCOM 1 WriteCallback, 0);
SERCOM1 USART ReadCallbackRegister (APP_SERCOM 1 ReadCallback, 0);

/7 T TREBEHGE K
SERCOM1_USART Write (stxBuffer, TX BUFFER SIZE);
SERCOM1 USART Read (&rxBuffer, RX BUFFER SIZE);

4, fEFET, sys Initialize (NULL) WAAMLEBR, Wi, Bf8h. SERCOM USART. ikElm &
Wil ey (NVIC) FIHES) Rk sl g (NVMCTRL) o 758 T F T 5 8 1 (Bl 25 77 2% B 5
eAh, JESELT SYSTICK E i 8 A1 SERCOMT (FHFH ) M5 kR,

B 5-51. LA UE 1L
75 int main (| void )
#0| & (
a1 I ialis iy
|82 S5Y3 Inicialize (| WULL }:
83 SYSTICK TimerStazt():
24
85 EXtension SEE M Head and Wrice
BE SERCOM] USART WriteCallbackRegister (APP_SERCOM 1 WriteCallback, 0):
87 SERCOM1 USART ReadCallbackRegiscer (AFF SERCOM 1 ReadCallback, 0):
B2
a5 Read regquast fof EXTERs 1ot
50 SERCOM1 USART Write(acxBuffer, TX BUFFER_SIZE )i
91 SERCOM] USART Read(SzxBuffer, R¥ EU FIZE):

39
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5. A5 LT AR AR INE] while fE3F P -

SYSTICK DelayMs (1U) ;

if (readStatus SERCOM 1 == true)

{

readStatus_SERCOM_1 = false;
SERCOM1_USART Read (&rxBuffer, RX BUFFER SIZE);

}

6. fE R REIF, AR RTS 1 CTS Zepmd iz, EREHREINT 1 2 HER.
B 5-52. fifl {42 T BC & 1 S

93
54
85
&6
87
&8
a5
100
101
102
103
104

while ( trus )

{
SYSTICK DelayMs (1U);

if (readStatus SERCOM 1 == ¢ i)
{
:eadStat:s_SEREGH_l = fal -

SERCOM]1 USART Read(frxBuffer, RX BUEFER E) ¢

& 5-53. SAM D21 Curiosity Nano——# {112 T4 H!

Do TxD

RxD

® Async Serial [1]

5.4.2. SAM E70 Xplained Ultra ¥4 TE &

#1> SAM E70 Xplained Ultra i¥4fi T B AL EXT1 i&4%4%if 1L SERCOM USART £ (TxD. RxD. RTS A
CTS) AHEIEH, Jfilid EDBG i MRS PC £

A RN R P ECE MRS . thAh, tBATTE GitHub (1) reference_apps iR R AREUZAR

i,

@ MICROCHIP
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https://github.com/Microchip-MPLAB-Harmony/reference_apps/releases/latest/download/sam_e70_xult_usart_hardware_handshaking.zip
https://github.com/Microchip-MPLAB-Harmony/reference_apps

& 5-54. HE& (SAM E70 Xplained Ultra 34t T 2. 41)

SAM ETO0 Xplained Ultra

SAM ET0 Xplained Ultra

0Q218B ATSAME70Q21B
USARTO
RXD1 - PBOO TXDZ - PBO1
CTS - PBO2 RTS - PBO3
RTS - PBO3 CTS - PBO2
TXD1 - PBO1 RXDZ - PBOD

AP HBE R T 5y, RN AEEARE i d. Hrh, RTS M1 CTS o2 Fahisfhilny, e
SAM D21 TR, #4E SAM E70 Xplained Ultra ¥ T K GLEAHC B (15 3R

1. ZEAH MCC AR INAIEL E MPLAB Harmony @44, %% . SAM E70 Xplained Ultra 374 T 2.
2. 1t Pin Configuration 1, 4 RTS #il CTS fic & PB2 1 PB3 5| .

& 5-55. 5| fHITC &

Order: | Ports - Table View

P ber  PD Custom Name Function Drecton  Latch  OpenDran  PIOIntempt  Pullp  FulDonn  Chodsbounce g,
L] PALS Avalsble v In nfa ] Disabled v (] O Disabled - Low
45 PALS Available v In nfa (] Disabled ~ (] ) Disabled ~ Low
25 PALT Avadable v In fa B8 Disabled ~ @] ) Disabled w Low
24 PALS Avalable v In nfa (] Disabled v (] m] Disabled - Low
23 PA19 Availsble v In nfa (] Disabled v (] (=] Disabled ~ Low
2 A0 Avaise  v| In na | (O | Disabied «| O O | Csstled  ~| Low
32 PAZL USART1_RXD1 nfa nfa (] Disabled ~ (] (] Disabled - Low
37 PAZ2 Avaiable v In nja (@] Disabled v a ] Disabled ~ Low
% | PAz Avalsle  v| In n/a O | Disabled | O | O [octes | Low
56 PAZ4 Avalable - In nfa [m] Disabled ~ [m] m] Disabled - Low
55 PAZS Avadable v In nfa 2] Disabled v (] 0 Dissbled ~ Low
62 PAZ Avalale  ~| In nja ) | Disabled | O O | Dsstled  ~| Low
70 PAZT Avalable w in nfa &) Disabled ~ @ O Disabled - Low
12 PAZS Available v In nfa 5] Disabled ~ (] 0 Disabled ~ Low
129 PAZS Avalable v In nfa B Disabled v B B Disabled ~ Low
116 PA30 Avalable v In nfa [m] Disabled v [m] (=] Disabled v Low
118 PA3L Availsble v In nfa (0] Disabled ~ (] @) Disabled ~ Low
31 PO USARTD_RXDO nja nfa @] Disabled v @] ] Disabled - Low
20 o1 USARTO_TXDO nfa nfa [m] Disabled v [m] ] Disabled v Low
% PB2 USARTO_CTSO - nfa nfa E] Disabled v E] [5 Disabled ~ Low
31 P83 USARTO_RTSO nfa nfa [m] Disabled w 8] m] Disabled v Low
105 Pa4 USART1_TXD1 ~ nfa nfa () Disabled v ] (] Disabled w Low
109 PES Available v In nfa a8 Disabled v a O Disabled ~ Low
79 PG Avaiable v In nfa (@] Disabled v B8 O Disabled ~ Low
89 Pa7 Avalable v In nfa 0 Disabled v @] 0 Disabled ~ Low
141 PBS Available v In nfa O Disabled w O (] Disabled ~ Low
142 e Avalable v In nfa [m] Disabled v (@] O Disabled - Low
— p— N . — - = = S .

3. £ MCC e Eikmirh, i dfREFF System > Contex-M7 Configuration > SysTick ( £4; > Contex-M7 fit
#H > SysTick) -

4. %% Enable SysTick.
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& 5-56. {ii it Systick 7E I} 2§

ol

T;EEE;E;E;E;ETQ
= #
= System
[+ Device & Project Confiquration
I = Cortex-M7 Configuration
- E-TCM
® CACHE
# MPU
=1 SysTick
| = Enable SysTick @
e Coiatration
| Enable DWT Cycle Counter ()
& Clock (PMC)
& Ports (PIO)
G- Interrupts (NVIC)
G-DMA (XDMAC)
&-RSWDT
H-WDT
5. H.ifi Project Resources [ [f] Generate, 41 SAM E70 Xplained Ultra ¥4l T2 A—5H25 08 9 Bt

7N

5.4.2.1. [ AR IBE
1. 7F main()E 5o L F 2 RIAs i,

#define RX BUFFER SIZE 1
#define TX BUFFER _SIZE 1

volatile bool USART1 writeStatus = false;
volatile bool USART1 readStatus = false;

volatile bool USARTO writeStatus = false;
volatile bool USARTO readStatus = false;

uint8 t rxBuffer;
uint8 t txBuffer = OxAA;

5-57. U0 ANAZ B

24
25
26
27
28
20
30
31
s
33
34
35
36
37
38 volatile b
358 volatile kb
40
41 volatile b
42 volatile bool
43
44 ui
45 u
4€

USART1_writeStatus =
USART1 readSctatus =

USARTO_writeStatus =
USARTO_readStatus =

t rxBuffer;
t txBuffer = OxAA;
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2. {E main() KSR RTS ENABLE Al RTS DISABLE MRELAF3hi% | RTS £k:

void RTS ENABLE (void)

{

USARTO_REGS->US_CR = US_CR _USART RTSEN Msk;
}
void RTS DISABLE (void)

{
USARTO_REGS->US_CR = US_CR USART RTSDIS Msk;

}

& 5-58. 751 RTS BRIk

1€
47 vold RTS ENABLE (void)

a8 [ 1

4% :E USARTO REGS5->US CR = US CR USART RISEN Msk:
50

51

52 void RTS_DISABLE (void)

55
36

3. fE main()eR BN I AL B Py (8 RERE 1F-42 T4 2K

void USARTO WriteEventHandler ( uintptr t context )
{

USARTO writeStatus = true;
}

void USARTO ReadEventHandler (uintptr t context)
{

RTS ENABLE ()2

USARTO_readStatus = true;
}

void ext usart init()

{

USARTO REGS->US MR |= US MR USART MODE HW HANDSHAKING;
}
B 5-59. ¥ NS A B P
56
o1 void USARIO WriteEventHandler ( uintptr_t context )

58
59
&0
€1
&2 void USARTO ReadEventHandler (uintptr_t context)

63 f
&4 RTS EHABLE():
¥

{
USART0 writeStactus = true;
}

&5 USART0 readStatus = trus;
&6

67

B8 wold exr._usart_init ()

g9 1

71

53 {
54 USARTO REG5-»>US CR = US CR USART RTSDIS Msk:

70 |_ USARTO_REGS->US_MR |= US_MR_USART_MODE_HW_HANDSHAKING:
}

@ MICROCHIP
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4, 1E main() e SR L B R EUR 0] 2 A7 2%

SYSTICK TimerStart () ;
ext usart init();

USARTO WriteCallbackRegister (USARTO WriteEventHandler, (uintptr t)NULL);
USARTO_ReadCallbackRegister (USARTO ReadEventHandler, (uintptr t)NULL);

RTS DISABLE () ;
USARTO_Read (&rxBuffer, RX BUFFER SIZE) ;

USARTO Write (stxBuffer, TX BUFFER SIZE);

B 5-60. BLELATI 45 1L
72
73 int main ( void )
74| B ¢
75 * Initialize all modules
76 5Y5_Initialize ( NULL );
77
78 SYSTICK TimerStarct():
79 ext_usart_init();
20
8l USARTO_WriteCallbackRegister (USARTO_WriteEventHandler, (uintptr_t)NULL);
82 USARTO_ReadCallbackRegister (USARTO_ReadEventHandler, (uintptr t)NULL):
83
a4 RIS_DISABLE():
85 USARTO_Read (&rxBuffer, RX BUFFER_SIZE);
86
87 USARTOEWriEe(&thuffer, IKEBUFFERESIZE];

5. f£ main() e E while JE¥A N ESINEE (T2 T B 124

SYSTICK DelayUs (500U) ;
if (USARTO writeStatus == true)

{

USARTO writeStatus = false;

// R3i% M EDBG R 1) 715
USARTO Write (§txBuffer, TX BUFFER SIZE) ;

}

if (USARTO_ readStatus == true)

{

USARTO readStatus = false;

/ /¥ EDBG KIEHI T
RTS DISABLE () ;
USARTO_Read (&rxBuffer, RX BUFFER SIZE) ;

}

@ MICROCHIP
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B 5-61. s 0N R P 3% 4

USARTO Write (&txBuffer, TX BUFFER SIZE):

-1

o o o
w oo

while ( true )

=1 Fi

a1 SYSTICK DelayUs (500U)

82 if{USARTD_w:i:eSta:us == true)
a3 {

94 USARTO_writeStatus = false;
95

14

87 USARTD_W:i:E[L:xB:ffer, IX BUFFER S5IZE);
g8 )

99

100 if (USARTO_readStatus == True)
101 {

102 USARIO_readStactus = false;
103

104 : :

105 RTS_DISABLE():

106 USARTO_Read (&rxBuffer, RX BUFFER SIZE):
107 }

108

108

110 YS Tasks ( ):

111 }

112

113

114

115 return ( EXIT FAILURE ):

TEel - }

& 5-62. SAM E70 Xplained Ultra——f& {448 T4

® Async Serial [1]

5.5.  SOF il Fing. g fic &
LRI AN, USART Wiicgs (Start-Of-Frame, SOF) Kl #8 w WA HLARIRA QR el MCU. 7645
WURIRBER, A2 A FDOHUE BI9R % #8F 8 GCLK_SERCOMx_CORE V. [N FF2F7 HE N A HILARIRA
A, PC BRI N7 FRK B A IRBIR ST i 76 2o b R 745
VE: i AL N EUE S AR R B RS . kA, HRTAE GitHub | reference_apps BEUE EE H R EUZ AR
i,

45
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https://github.com/Microchip-MPLAB-Harmony/reference_apps/releases/latest/download/sam_d21_cnano_usart_sof_wakeup.zip
https://github.com/Microchip-MPLAB-Harmony/reference_apps

& 5-63. HEE] (SAM D21 Curiosity Nano it T.Ef1)

PC Terminal 1
PC

SAM D21 Curiosity Nano

ATSAMD21G17D

T

U 32 IR A A P — i i EDBG 143 PC Z3m f1) SAM D21 Curiosity Nano 14t TR AL, A4
SOF il M i fe B & 7y, HoR W BRERARE — 4.

g ] MCC A In AT B MPLAB Harmony 411, #5408 LUR 25 Ak
1. ERIENH, %20 SAM D21 Curiosity Nano ¥t T2 AL,

2. i )fJEJF SERCOMS, i%#% Enable Run in Standby (i GEFEfFHUER Tig4T) , RE il
Generate.

@ MICROCHIP
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& 5-64. fit & k15

58
= SERCOMS
= Select SERCOM Operation Mode |USART with ntermal Codk: -
Oparating Mode Man-blacking mede -
Recaive Enable B4
Transmit Enable B4
Frarme Farmat USART frame w
Baud Rate in Hz ' 960005
Party Mode E;-F:t'r e
Character Size aa_ts_v
Stop Bit Mode Ore StopBit
Start-of-Frame Detection Enable ]
Feceive Pinout SERCOM PAD[Z] is used for data recepion
Transmit Pinout PADI0] = TxDy; PAD[1] = XCX w
| Enable Run in Standby =]

3. 1E main()eRE /s in L S ARHS :

#define RX BUFFER SIZE 1
volatile bool rx done = false;
uint8 t edbg rx data;

volatile bool tx done = false;

void APP_SERCOM 5 WriteCallback (uintptr t context)
{
tx done = true;

}

void APP_SERCOM 5 ReadCallback (uintptr_ t context)
{
if ((SERCOM5 REGS->USART INT.SERCOM INTFLAG & SERCOM USART INT INTFLAG RXS Msk) ==
SERCOM USART INT INTFLAG RXS Msk)
{
SERCOM5 REGS->USART INT.SERCOM INTFLAG |=
(uint8 t)SERCOM USART INT INTFLAG RXS Msk;

}

rx_done = true;
}
void usart send string(const char *str)
{
SERCOM5 USART Write((void *)&str[0], strlen(str));
}

4, FELURARESZRGIF, M5 KB (/£ APP_SERCOM 5 Writecallback () F#UT) 58T, tx done
25N true; MR (f£ APP SERCOM 5 Raedcallback () H#UT) 58, rx done K2 N
true. M4k, 4R RXS Msk Rl SERCOM INTFLAG HI{EZET RXS Msk, MITWE RXS frdi. MR%L
usart send string () H TR G KIEFR .
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P 5-65. SOF Fa il -5 noe g e B (1) S B ——11] 1

38| Bdefine RX_BUFFER SIIF 1

L] volatile bool rx_done = falwme;

(31 uint#_t edbg_rx_data;

€2 wolacile bool tx_done = falser

(%]

&4 void AFF_SERCCH 5 WrireCallback (uintptr_T CONTEXT)

s B

6 | £x_done = True!

L i |

€2

3] void APP_SERCOH 5 ReadCallback (uintprr_t context)

0 B

T Lf{(SERCOHS REGS->USART_INT.SERCOH _INTFLAG ¢ SERCOM USART INT INTFLAG BXS_Mak) == JERCOM USART INT INTFLAG RXS Hak)
r] {

13 SERCOMS REGS->USART INT.SERCOM INTFLAG |= (uintf t)5SERCOM USART INT INTFLAG RNS Mak:
|

% 1]

TE

7 x_done = crues

i1 S |

]

aa void usart_send scring(comac char *acr)

BB

-+ SERCOMS USART Weire((wold *jeatz(0], scelenfatz))r
- |

5. fE main()ek & AL R ARAD:
/* WIRLFTA R */
SYS Initialize ( NULL );
SERCOM5 REGS->USART_ INT.SERCOM INTENSET = (uint8 t)SERCOM USART INT INTENSET RXS Msk;
// EDBG SERCOM L5 A1

SERCOM5 USART ReadCallbackRegister (APP_SERCOM 5 ReadCallback, 0);
SERCOM5 USART WriteCallbackRegister (APP_SERCOM 5 WriteCallback, 0);

// EDBG MI3iE R
SERCOM5_USART Read (&edbg rx data, RX BUFFER STZE) ;

6. EFNKEH, BEREH RXS FWr MBS ARE, WHEARE R i, E2kEE
5-66. SOF F& M 5 Me FE i B A S B0 ——151) 2

St
i
I

a5 int main [ wveid )
86 [ ¢
a7

Cliey iy
a5 SERCOHS REGS SART INT.SERCOM INTEHSET = {uint® o) SERCOM USART INT IN
= - = s i - -

81 1 [ Srit 1
52 SERCOMS USART ReadCallbackRegister (APP SERCOM 5 ReadCallback, 0):
3 SERCOMS USART WriteCallbackRegister (AFF SERCOM 5 WriteCallback, 0):
54 N B B o
a5 Re jaeat for EDE

" SERCOMS DSART Read(fedbg zx daca, RX BUFFER SIZE):
87

VE: £ SOF far i Ainse fig i & b A A ) SERCOMS5 (EDBG)
7. BLUNAMEANINE] while fEMA

if (!rx_done)
{
tx_done = false;
usart_send string("\r\n Device entered into standby sleep mode");
while (! (SERCOM5 REGS->USART INT.SERCOM INTFLAG &
SERCOM USART INT INTFLAG TXC Msk));

/) HEARFHUARBRAE
PM_ StandbyModeEnter () ;
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}

8. fE MK,

while (!rx done);

tx done = false;
usart_send string("\r\n Character received after wakeup :");
while (!tx done);

tx done = false;
SERCOM5 USART Write (sedbg rx data, RX BUFFER SIZE);
while (!tx done);

rx done = false;

SERCOM5 USART Read (s&edbg rx data, RX BUFFER SIZE) ;
SYS Tasks ( );

BN TR AR DRIRAS S e It AN R 775 . £ TXC O false HIR] (BIAIESE

R . BB ERSHAT while TEFR A B . 24 TXC AE K true i) (BIRIRSERSE) » 284Kt ALK

MR

& 5-67. SOF Fa il -5 né i fic B 1) SE I ——151 3

&8
a8
100
101
lo2
103
104
105
10E
107
108
s
110
111
112
113
114
115
116
117
118
115
120
1l
123
123
124
125
136 - )

while | Tzue )
{
if (frx_done)
i
tx_done = false:
usare send acring{"\rin Device enter int candby slesg L I
while (! (JERCOMS_REGS->USART_INT.SERCOM_INTELAG & S\ERCOH USART_INT_INIFLAG_THC_Hak)):

BM_StandbyModeEnter ()
¥
while{!rx done);

E!_ﬂﬂn! = falye:
nsart send string(\r\n Character received after wakeup :")2
thl!i!hl_dﬂﬂ!b:

tx_done = false:
SERCOMS_USART Write (sedbg_rx_dacta, RX BUFFER_SIZE);
while[!lex_done)

rx done = fa)se:

SERCOMS_USART_Read (4edbg_rx_data, RX_BUFFER_SIZE}:
SY5 Tasks ( ):

raturn | EIIT_!“II.ILURI Y
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/& 5-68. SERCOM USART——SOF il A1 née BEE A 5 4y 1

A COMZ25 - Tera Term VT

= O ot
File Edt Setup Control Window Help

Device entered into standby sleep mode
Character received after wakeup =g
Device entered intoe standby zleep mode
Character received after wakeup s
Device entered into standby zleep mode
Character received after wakeup :v
Device entered into standby sleep modell

7E: SAM E70/S70/V7x RF#AEARIE AL SOF A A e BEAC B ThEE .
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6. BEUH
LN X T5%:

#£ SAM D21 MCU _EA#i fif MPLAB Harmony v3 4]

FIH FreeRTOS £ SAM D21 MCU {#f MPLAB Harmony v3 ks 27 A 1]

7£ SAM E70/S70/V70/NV71 MCU A H MPLAB Harmony v3 #M&ZEA ]

F|H FreeRTOS 7t SAM E70/S70/V70/V71 MCU _EA# A MPLAB Harmony v3 IX3)F2/5 A ]
SAM D21 Curiosity Nano ¥t T F.

SAM E70 Xplained Ultra it T B 4L

SAM D21/DA1 Family Data Sheet (DS40001882)

SAM D21 Curiosity Nano /45 (DS70005409D_CN)

SAM E70/S70/V70/V71 Family Data Sheet (DS60001527)

SAM E70 Xplained Ultra /" $5F (DS70005389B_CN)

AR 32 AL A HLBR AR RS RO 25 E, ES W 32 M LRSC BRI ik T R S % 1w
(DS70005534A_CN)

£ 9% MPLAB Harmony v3 (I8 245 5., 1&1i i Microchip Mi:  www.microchip.com/en-us/tools-
resources/configure/mplab-harmony #1 https:// developerhelp.microchip.com/xwiki/bin/view/
software-tools/harmony/

AREMMHABRFIEZEE, HSM: github.com/Microchip-MPLAB-Harmony/reference_apps
HRELEE, Ui Microchip P¥5EE R 243 Microchip 58 3E.
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51


https://developerhelp.microchip.com/xwiki/bin/view/software-tools/harmony/samd21-getting-started-training-module/
https://developerhelp.microchip.com/xwiki/bin/view/software-tools/harmony/samd21-getting-started-tm-drivers-freertos/
https://developerhelp.microchip.com/xwiki/bin/view/software-tools/harmony/same70-getting-started-training-module/
https://developerhelp.microchip.com/xwiki/bin/view/software-tools/harmony/same70-getting-started-tm-drivers-freertos/
https://www.microchip.com/en-us/development-tool/dm320119
https://www.microchip.com/en-us/development-tool/dm320113
https://ww1.microchip.com/downloads/aemDocuments/documents/MCU32/ProductDocuments/DataSheets/SAM-D21DA1-Family-Data-Sheet-DS40001882G.pdf
https://www.microchip.com.cn/newcommunity/Uploads/202109/6153c22688200.pdf
https://ww1.microchip.com/downloads/aemDocuments/documents/MCU32/ProductDocuments/DataSheets/SAM-E70-S70-V70-V71-Family-Data-Sheet-DS60001527.pdf
https://www.microchip.com.cn/newcommunity//Uploads/202003/5e65d80ccf669.pdf
https://www.microchip.com.cn/newcommunity/Uploads/202404/6620805f4a70b.pdf
https://www.microchip.com/en-us/tools-resources/configure/mplab-harmony
https://www.microchip.com/en-us/tools-resources/configure/mplab-harmony
https://developerhelp.microchip.com/xwiki/bin/view/software-tools/harmony/
https://developerhelp.microchip.com/xwiki/bin/view/software-tools/harmony/
https://github.com/Microchip-MPLAB-Harmony/reference_apps
https://www.microchip.com/

7. AR

7.1. A A—2025F2 A
R A SRS I HTHA R A
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Microchip {5 &
P AR

“Microchip” ZAFRAIEAR.  “M” Blbs B HARZFR . Boba i 528 Microchip Technology
Incorporated B ICHR A R F/E 23 W] 75 56 5 A0/ B3 At 1 57 DX 38 A me A A0 A M RS b

( “Microchip Fitx” ) . H K Microchip FFrifIfEE, AIY71A https://www.microchip.com/en-us/
about/legal-information/microchip-trademarks.

ISBN: 979-8-3371-1370-8

R

PEAEA SR B o ST O T8 T ERf# . 1520 ZASCR AL S DSt 4, RO R it T %
Microchip 7= i P e AV B 5 01045 45 2. Microchip Technology Inc. 2 H 4y A m R AR . &4
5 QT R 5 AP X B S0 R REAFLE AT A 22 i AR 52 4F . #1127 Microchip Technology
INC. IR ST I R SRS o

A H ) B AR R 4E BAUEH T Microchip 724, B3 MK LLECKE Microchip 72 8 R 18 1
FH e DLHAR AT AR 7 20fd X 2645 B AR A E S ok o AR b ) 240 B R A5 B A 3R AR,
FRAT R KA TN BATEATHRN MG EAREE. mFHRBIMISCRE, EBR L) Microchip #54
JpEAL, B IR www.microchip.com/en-us/support/design-help/client-support-services.

Microchip “#%ZJ5itt” $2ftiX {5 5. Microchip X £e(5 BAMEAET IR BUE R Pisi sk, e s
i S0 P B BAE AR, AFREANBR FEE X AU« & B AR B I 1R M A s 4 AR, Bl X HL
FTEGL. BRI LR

TEARATIG LU, AT DRI e {5 2 B T LA JE T = AR A T (A1 1 Rk ARSI AR SR B R] 42
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https://www.microchip.com/en-us/about/legal-information/microchip-trademarks
https://www.microchip.com/en-us/about/legal-information/microchip-trademarks
https://www.microchip.com/en-us/support/design-help/client-support-services

7 i DUEESR

ATSAMD21E15. ATSAMD21E15L. ATSAMD21E16. ATSAMD21E16L. ATSAMD21E17.
ATSAMD21E17L. ATSAMD21E18. ATSAMD21G15. ATSAMD21G16. ATSAMD21G16L.
ATSAMD21G17. ATSAMD21G17L. ATSAMD21G18. ATSAMD21J15. ATSAMD21J16.
ATSAMD21J17. ATSAMD21J18. ATSAME70J19. ATSAME70J20. ATSAME70J21. ATSAME70N19,
ATSAME70N20. ATSAME70N21. ATSAME70Q19. ATSAME70Q20. ATSAME70Q21.
ATSAML10D14A. ATSAML10D15A. ATSAML10D16A. ATSAML10ET4A. ATSAMLT0E15A.
ATSAML10E16A. ATSAML11D14A. ATSAML11D15A. ATSAMLT1D16A. ATSAMLT1E14A.
ATSAML11E15A. ATSAML11E16A. ATSAML21E15B. ATSAML21E16B. ATSAML21E17B.
ATSAML21E18B. ATSAML21G16B. ATSAML21G17B. ATSAML21G18B. ATSAML21J16B.
ATSAML21J17B. ATSAML21J18B. ATSAML22G16A. ATSAML22G17A. ATSAML22G18A.
ATSAML22J16A. ATSAML22J17A. ATSAML22J18A. ATSAML22N16A. ATSAML22N17A.
ATSAML22N18A. PIC32CK0512GC00064. PIC32CK0512GC00100. PIC32CK0512GC01064.
PIC32CK0512GCO01100. PIC32CK05125G00064. PIC32CK05125G00100. PIC32CK05125G01064.
PIC32CK05125G01100. PIC32CK1025GC00064. PIC32CK1025GC00100. PIC32CK1025GC01064.
PIC32CK1025GC01100. PIC32CK1025GC01144. PIC32CK10255G00064. PIC32CK10255G00100.
PIC32CK10255G01064. PIC32CK10255G01100. PIC32CK10255G01144. PIC32CK2051GC0O0064.
PIC32CK2051GC00100. PIC32CK2051GC0O0144. PIC32CK2051GCO1064. PIC32CK2051GCO1100.
PIC32CK2051GC0O1144. PIC32CK20515G00064. PIC32CK2051SG00100. PIC32CK20515G00144.
PIC32CK20515G01064. PIC32CK20515SG01100. PIC32CK2051SG01144. PIC32CM1216MC00032.
PIC32CM1216MC00048. PIC32CM2532JH00032. PIC32CM2532JH00048. PIC32CM2532JH00064 .
PIC32CM2532JH00100. PIC32CM2532JH01032. PIC32CM2532JH01048. PIC32CM2532JH01064.
PIC32CM2532JH01100. PIC32CM2532LE00048. PIC32CM2532LE00064. PIC32CM2532LE00100.
PIC32CM2532L5S00048, PIC32CM2532LS00064. PIC32CM2532LS00100. PIC32CM2532L560048,
PIC32CM2532LS60064. PIC32CM2532LS60100. PIC32CM5112GC00048. PIC32CM5112GC00064.
PIC32CM5112GC00100. PIC32CM51125G00048. PIC32CM51125G00064. PIC32CM51125G00100.
PIC32CM5164JH00032. PIC32CM5164JH00048. PIC32CM5164JH00064. PIC32CM5164JH00100.
PIC32CM5164JH01032. PIC32CM5164JH01048. PIC32CM5164JH01064. PIC32CM5164JHO01100.
PIC32CM5164LE00048. PIC32CM5164LE00064. PIC32CM5164LE00100. PIC32CM5164L500048.
PIC32CM5164LS00064. PIC32CM5164L500100. PIC32CM5164LS60048. PIC32CM5164LS60064 .
PIC32CM5164LS60100. PIC32CM6408MC00032. PIC32CM6408MC00048. PIC32CX1025MTC.
PIC32CX1025MTG. PIC32CX1025MTSH. PIC32CX10255G41128. PIC32CX10255G60100.
PIC32CX10255G60128. PIC32CX10255G61100. PIC32CX10255G61128. PIC32CX2051MTC,
PIC32CX2051TMTG. PIC32CX2051MTSH. PIC32CX5109BZ31032. PIC32CX5109BZ31048.
PIC32CX5112MTC. PIC32CX5112MTG. PIC32CX5112MTSH. PIC32CX-BZ2. PIC32CX-BZ3. PIC32CX-
BZ6. PIC32CZ2051CA70064. PIC32CZ2051CA70100. PIC32CZ2051CA70144,
PIC32CZ2051CA80100. PIC32CZ2051CA80144. PIC32CZ2051CA80176. PIC32CZ2051CA80208.
PIC32CZ2051CA90100. PIC32CZ2051CA90144. PIC32CZ2051CA90176. PIC32CZ2051CA90208.
PIC32CZ2051MC70064. PIC32CZ2051MC70100. PIC32CZ2051MC70144. PIC32CZ4010CA80100.
PIC32CZ4010CA80144. PIC32CZ4010CA80176. PIC32CZ4010CA80208. PIC32CZ4010CA90100.
PIC32CZ4010CA90144. PIC32CZ4010CA90176. PIC32CZ8110CA80100. PIC32CZ8110CA80144.
PIC32CZ8110CA80176. PIC32CZ8110CA80208. PIC32CZ8110CA90100. PIC32CZ8110CA90144.
PI1C32CZ8110CA90176 A1 PIC32CZ8110CA90208
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https://www.microchip.com/en-us/product/ATSAMD21E15
https://www.microchip.com/en-us/product/ATSAMD21E15L
https://www.microchip.com/en-us/product/ATSAMD21E16
https://www.microchip.com/en-us/product/ATSAMD21E16L
https://www.microchip.com/en-us/product/ATSAMD21E17
https://www.microchip.com/en-us/product/ATSAMD21E17L
https://www.microchip.com/en-us/product/ATSAMD21E18
https://www.microchip.com/en-us/product/ATSAMD21G15
https://www.microchip.com/en-us/product/ATSAMD21G16
https://www.microchip.com/en-us/product/ATSAMD21G16L
https://www.microchip.com/en-us/product/ATSAMD21G17
https://www.microchip.com/en-us/product/ATSAMD21G17L
https://www.microchip.com/en-us/product/ATSAMD21G18
https://www.microchip.com/en-us/product/ATSAMD21J15
https://www.microchip.com/en-us/product/ATSAMD21J16
https://www.microchip.com/en-us/product/ATSAMD21J17
https://www.microchip.com/en-us/product/ATSAMD21J18
https://www.microchip.com/en-us/product/ATSAME70J19
https://www.microchip.com/en-us/product/ATSAME70J20
https://www.microchip.com/en-us/product/ATSAME70J21
https://www.microchip.com/en-us/product/ATSAME70N19
https://www.microchip.com/en-us/product/ATSAME70N20
https://www.microchip.com/en-us/product/ATSAME70N21
https://www.microchip.com/en-us/product/ATSAME70Q19
https://www.microchip.com/en-us/product/ATSAME70Q20
https://www.microchip.com/en-us/product/ATSAME70Q21
https://www.microchip.com/en-us/product/ATSAML10D14A
https://www.microchip.com/en-us/product/ATSAML10D15A
https://www.microchip.com/en-us/product/ATSAML10D16A
https://www.microchip.com/en-us/product/ATSAML10E14A
https://www.microchip.com/en-us/product/ATSAML10E15A
https://www.microchip.com/en-us/product/ATSAML10E16A
https://www.microchip.com/en-us/product/ATSAML11D14A
https://www.microchip.com/en-us/product/ATSAML11D15A
https://www.microchip.com/en-us/product/ATSAML11D16A
https://www.microchip.com/en-us/product/ATSAML11E14A
https://www.microchip.com/en-us/product/ATSAML11E15A
https://www.microchip.com/en-us/product/ATSAML11E16A
https://www.microchip.com/en-us/product/ATSAML21E15B
https://www.microchip.com/en-us/product/ATSAML21E16B
https://www.microchip.com/en-us/product/ATSAML21E17B
https://www.microchip.com/en-us/product/ATSAML21E18B
https://www.microchip.com/en-us/product/ATSAML21G16B
https://www.microchip.com/en-us/product/ATSAML21G17B
https://www.microchip.com/en-us/product/ATSAML21G18B
https://www.microchip.com/en-us/product/ATSAML21J16B
https://www.microchip.com/en-us/product/ATSAML21J17B
https://www.microchip.com/en-us/product/ATSAML21J18B
https://www.microchip.com/en-us/product/ATSAML22G16A
https://www.microchip.com/en-us/product/ATSAML22G17A
https://www.microchip.com/en-us/product/ATSAML22G18A
https://www.microchip.com/en-us/product/ATSAML22J16A
https://www.microchip.com/en-us/product/ATSAML22J17A
https://www.microchip.com/en-us/product/ATSAML22J18A
https://www.microchip.com/en-us/product/ATSAML22N16A
https://www.microchip.com/en-us/product/ATSAML22N17A
https://www.microchip.com/en-us/product/ATSAML22N18A
https://www.microchip.com/en-us/product/PIC32CK0512GC00064
https://www.microchip.com/en-us/product/PIC32CK0512GC00100
https://www.microchip.com/en-us/product/PIC32CK0512GC01064
https://www.microchip.com/en-us/product/PIC32CK0512GC01100
https://www.microchip.com/en-us/product/PIC32CK0512SG00064
https://www.microchip.com/en-us/product/PIC32CK0512SG00100
https://www.microchip.com/en-us/product/PIC32CK0512SG01064
https://www.microchip.com/en-us/product/PIC32CK0512SG01100
https://www.microchip.com/en-us/product/PIC32CK1025GC00064
https://www.microchip.com/en-us/product/PIC32CK1025GC00100
https://www.microchip.com/en-us/product/PIC32CK1025GC01064
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