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1. H4 R DMA?

BV (DMA) 2 —IHEEDEE, ERVFR e 7RG T kb B 2 (Central
Processing Unit, CPU) Vil R4t ifikds (RAMD o ULINAE R E s BdR Lo itk e, LR
TREFL B KBRS, Gl 2 Bk, MRS RS .

DMA i 72 th % 5 DMA il 85 10 L R B AR LA 8, 2R AR IE T 4R A3 CPU HR, B TSR Al (1785 1 A7
TE. ZFEHIFE T 5 2B, FAEE R A BB B R, R IR A AR R R AR T 2
kAt B EERIE R . DMA I EZAN A AR BRI Fdla Ll ntRAn CPU JFE RIS, IX I
FA B BRIRLARAL LA B S RN 20 2R 40 55 I8 H oh AN W] s 4L

& 1-1. DMA HE K|

A 4

Channel 0 (Tx)
Channel 1 (Rx)
Channeln

1.1. DMA T/EFE#

HAARINE] DMA FE4iE R IT, A R85 30 DMA f&i. AE5iE KT DL fE . SRS KikE. DMA #:AE
MIAEAN: Eoeh CPU ¥ldatt DMA f% 145, G HAMAGRALHIER: 25, DMA Bfilss & aH 2 NE
RIS (U WED FATHE, IEHI ARG L, DIERAEAES 5 /M AT S o4, TR CPU
RAATHANAESS . ALHiTe S, DMA Fifil i s i) CPU ki@ AN .

1.2. DMA FRIEIE LR

DMA Bl (i 5 SBR[ 2 L OB, 0 ORI R MR e 2 AR SR FOVERL B A H b
LB, SRR T4 LT UK,
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o IR SRREE SR A R BE K.
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2.  {§H MPLAB Harmony v3 1 McC Bl &N FHEF
AR 7S s BA R A AR A A
MPLAB X IDE v6.20
MPLAB {5 L & 44 1 v5.5.1
MPLAB XC32 %ii¥#% v4.45
csp v3.20.0
PIC32CZ CA90 Curiosity Ultra Jf &
PIC32CZ CA80 Curiosity Ultra £ &%
SAM E70 Xplained Ultra ¥4 T 24
SAM V71 Xplained Ultra ¥ T £

¥ ERTAMERMRAM T H TN, B ®RIRTIHMA. thsh, IR e R & ik
SR RAR AT ) — R BRI ]
2.1.  f#F PIC32CZ CA90 Curiosity Ultra JF R Al & 1 = N A IR FF
A EET MPLAB Harmony v3 (TR H , 1578 LR 25 IR A
1. M Start (JF46) KH.J53) MPLAB X IDE.
2. fEFile (0fF) 3%, #ili New Project CGEramiH) i New Project ¥ .

3. JEPKE IR New Project %11, 71 Steps CPER) ik, Hii Choose Project CEFEI
B .

4. {E£i{NfY Choose Project J& 1 i i
a. “Categories” (JH] : i&# Microchip Embedded (Microchip # A3
b. “Projects” (IiH) : ##% Application Project(s) (MAFEFIHH) .

5. i Next (F—4) .

B 2-1. B H &

8 New Project X
Steps Choose Project
1. Choose Project Q_ Fiter:
2 .
Categories:

I |Microchip Embedded

I Other Embedded rebuilt (Hex, Loadable Image) Project

£ Generic (& User Makefile Project

[ Library Project

Description:
Creates a new application project. It uses an IDE-generated makefile to build your project.
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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/tree/master
https://www.microchip.com/en-us/development-tool/ev16w43a
https://www.microchip.com/en-us/development-tool/ev51s73a
https://www.microchip.com/en-us/development-tool/dm320113
https://www.microchip.com/en-us/development-tool/atsamv71-xult

6. il Select Device GEFEZs{F) , FIFEAL M Select Device EMETH ', Ny Device (#3f) EF
PIC32CZ8110CA90208, LL{#7E PIC32CZ CA90 Curiosity Ultra JF xR LRI H (Frikas i Bos
7£ “Target Device” (HIR#F) T) .

2-2. FIFIEFE

B3 New Project

Fteps Select Device

Choose Project

Select Device

Select Header Family: All Families
Select Plugin Board
Select Proj«:rm and Device: JPIC32c28110CA90208 M|

Folder
(Optional) Add Project

N enswpe

Tool: No Tool v | [ show All

<Back Add Another Project Cancel Help

7. i Next.

8. Hii Select Compiler GEF4mixas) , JEAEA N Select Compiler &1 Ui ) Compiler
Toolchains (4iFds TR ~, BdiifF/RIT XC32, #AJ5ik#E XC32 (v4.45) .

Bl 2-3. b5 1% 25

E3 New Project

EEgE
§
£

9. H.ii Next.

10. #i; Select Project Name and Folder GEFIUH ZFRAMCAFIE) , FHAEL M Select Project
Name and Folder J& I T :

a. Project Name (JiH 4% : %A pic32cz ca90_cult (ForuiH K4, ¥ SR MPLAB X
IDE ', HT&EWHMAFR .
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b. Project Location (IiHNE) : %A C\microchip\h3\tech_brief\dma_support\firmware (K

WA RSO MR AR . AT I H SRR A TRAE IS AE R o 0 A B R DA o) 45 201
7 .

c. Project Folder (IiHCfik) « HEtAR CHMES ERFEHR, 283D -
& 2-4. T H A FRANSCAF R B E

ﬁ New Project %

—
Select Project Name and Folder

m\ 1. Choose Project

2. Select Device Project Name: pic32cz_ca90_at

3. Select Header

; Selact WQ Project Location: C:\microchipth3\tech_brief\dma_support\firmware: Browse..,

6. Select Project Name and

Project Folder: tech_brief\dma_support\firmware \pic32cz_ca%0_cult.X

Overwrite existing project.

éf
g
i

Also delete sources,
{8 Set as main project
— (8 Open MCC on Finish
) Use project location as the project folder

Encoding: 150-8859-1 v

< Back Add Another Project Next > Cancel Help

11. #.i; Finish (5280 PAE3) MCC.
12. MCC #fitF B & DR 4T 97, R E R

& 2-5. MPLAB X AL L & %% i

e €t View Noigte Source Refctr Production Debug Team Tocls Window Help s —
EEHES D VBB DR RE OB 2O fodmer
Projects | Files | 1 x 2 |[ Ktwindow x| StartPage x| MPLABXStore x| ProjectGraph x| /()@ configuration Options x
Mecwss X CREORE ¢ | & [ | e [van @ Ve [Root B|EE
Project nesomce... import.. || Export | @ || © | = System
¥ Libraries - - @ Device & Project Configuration
R e e  Sntbiatin
O ® Clock
@ Interrupts (NVIC)
@ DMA (DMAC)
5 & wor
Project Resources @ pac
Device Resources [ % Content Manager
¥ Homony Project Graph Configuration Options
Board Support Packages (BSPs)

> Third Party.
> Tools

Device Resources

Output x| ews 1
pic32cz_cad0_cult - Dashboard x | Navigator ©)| EDBG x Kis x Scripting x MPLAB® Code Configurator x

%% (78 peszce cas0_ailt
98 Project Type: Application - Configuration: default
@ | g vonee
o] @ PICI2CZ8110CA0208
B et s roos
(CRC32: Hex file unavailable
@ |o-me

Loading script file C:\Users\177539\.mchp packs\Microchip\PIC32CZ-CAS0 DFP\1.5.162\CA90\scripts device.py

acks
@ PICCZ.CA0_DFP (15.160)
L@ oSS (5.8.0)
&-F Compler Tookhan
G XC32 (v4.45) [C:Program Fies Wicrodhpxc32v4.451bin]
{f, Productan Inage: Optmzatn: 0 01g++ 01
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2.2. f§iF] SAM E70 Xplained Ultra 1£45 T B A AI B E RN HREF
A EET MPLAB Harmony v3 TR H , 1578 DR 5 IR Ak
1. M Start >Z 5555 MPLAB X IDE.
2. fEFile3£% I, #i New Project =%t New Project Elkx.
3. IARKEOR New Project %11 . 7F Steps Sl #%+, #.idi Choose Project.
4. {E£i{NfY Choose Project J& 1 7T 1
a. “Categories” : 1t# Microchip Embedded.
b. “Projects” : i&+¥ Application Project(s).
5. Hifi Next.

B 2-6. Hri i H &

| ¥ New Project X
Steps Choose Project
1. Choose Project Q Fiter:
2 .
Categories: Projects:
() |Microchip Embedded [=] Application Project(s)
b _" Other Embedded g Prebuilt (Hex, Loadable lmaga) Project
3 Generic (& User Makefile Project

& Library Project

Desaiption:
Creates a new application project. It uses an IDE-generated makefile to build your project.

6. i Select Device, J1E4{llf¥] Select Device J& 7+, & Device i+ ATSAME70Q21B, L/
ffi#£ SAM E70 Xplained Ultra ¥/ T B I H (33044 B EoR7E “Target Device” F)
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&l 2-7. Sk %

B3 New Project X

Steps Select Device

. Select Header Family: All Families v

. Select Projact Name and Device: farsaveroQas " |

fiii
§
i

- (ptanal) Add Project Tool: No Tool | [0 show &l

7. i Next.

il Select Compiler, J:7E4{llff] Select Compiler & 1T 1 “Compiler Toolchains” T, #.if;
JFRIT XC32, SRJE1LHE XC32 (v4.45) .

B 2-8. ki %

£
§
£

X IDE
R pT— - -
9. Hi Next.
10. #.17 Select Project Name and Folder, Ji:{4:llff) Select Project Name and Folder &4 i [
.

a. Project Name: i\ sam_e70_xult (FZ/RIHKAFR, E¥L/RE MPLAB X IDE 1, HT#&E
TLH AR .

b. Project Location: #i A\ C:\microchip\h3\tech_brief\dma_support\firmware (F7~#H50H R 4E
JefBEAE . BT T H SO AT B SO et . T E A7 B 0T DURATAT A S B4 -
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c. Project Folder: RN CHF P HEE EARFKARN, 2EZIEHD .
2-9. i H A RRASCAF v B

New Project X
) j

Select Project Name and Folder

Select Device | Project Name: sam_e70_xult

Project Location: C:\microchipth3\tech_brief\dma_support\firmware Browse...

ERLNRrS

Folder Project Folder: th3\tech_brief\dma_support\firmware\sam_e 70_xult.X

Overwrite existing project.

g
{
;
i

Also delete sources.
{8 Set as main project
— (8 Open MCC on Finish
() Use project location as the project folder

Encoding: 150-8859-1 v

X IDE

<Back Acd Anather Project Next > Cancel Help

11. ¥.d5 Finish L2 3 MCC.
12. MCC iR & D 4T IF, W R EfR:
2-10. MPLAB TS HC B 2% 7 1

File Edit View Navigate Source Refactor Production Debug Team Tools Window Help

PEES D JEHB DT R0 O W20 ke

Projects | rdes | 7 [ Ktvindon x| Statpage x| ML X Stoe_x] ProectGranh x| [€3)DE [ Conguration options x o
MCCus5.1 X CRERE | |pons o profless Man 2 View: [Root 8=
Project Resourc...  Gener. || Impo. | . | @ | © © System
~ b = Device & Project Configuraton
[ Device Family Pack (DFP) | [ Cuisis Pack | &
» Hamony Lo faniepad O s HSls pack & Cortex-M7 Configuration
v System & Clock (PMC)
@ = system & Ports (PIO)
 tnterrupts (WIC)
& DMA (XDMAC)
- & rswor
Project Resources Toor
Device Resources [ €% content Manager
¥ Lo Project Graph
» BourdSopprt Paceoges 599
> o
» orvers
» tiais

> = Peripherals
> System Senvices
> Third Party Libraries

> Teols
Device Resources il — = =
EDBG x s x Seripting N x EDBG-sam_e70_xult x sam_e70_uit Buid,Load, .) x Debugger Console x
Loading script file C:\Users\177539\.nchp packs\Microchip\SAMET0 DEP\4.11.257\same70b\..\scripts\dap cortex-n?.py
sam_e70_xult - Dashboa... x | RX_DMA. | S| Zoading script £ile C:\Users\177539\.mchp packs\Microchip\SAMETO DEP\4.11.257\same70b\..\scrip! device.py
% [T sam_e70mit Loading script file C:\Program Fi. 5 .20\ 5 70_DFP\4.10.245\same70b\. . \scripts\dap _cortex-m7.py
€0 | Gkt Tves Avlcation - Confiuraton: defat Loading script file C:\Program Fi zochip! . 70_DFP\4.10.248\ sameT0b\ . - \sczipts' device.py
ry——— December 18 2024--- 10:31:45
‘Checksum: Bank, no code loaded Begin comm session put
(RC32: Hex fie unavaiable Loading script file C:\Users\177539\.mchp packs\Microchip\SAME70 DFP\4.11.2 boripts\dap cortex-m7.py
- e o (4,112 Loading script file C:\Users\I77539\.nchp packs\Microchip\SAMET0 DEP\4.11,257\aame70b\..\scripts device.py
& ovsis (58.0)

5096 (16.762)
& Compler Tookhan
G XC32 (v4.45) [C:Program Fies\Microdhipxc32ivé 451br

10
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3.  ¥SINANECZE MPLAB Harmony 2014

3.1.  PIC32CZ CA90 Curiosity Ultra 7T &KX
B Fl MCC A nfic & MPLAB Harmony 2044, %5208 PL T 20 BR 1k

1. f£ “MCC” & HH, f£ “Device Resources” (#fFE5UE) ~, HdIFREIF Harmony > Peripherals >
SERCOM (Harmony > 4h% > SERCOM) iETi%1% .

2. i SERCOM2, JEffiik “SERCOM2 Peripheral Library” (SERCOM2 #h¥E) fibk s in 3
“Project Graph” (I HE) #4r.

/& 3-1. SERCOM Fitk

Device Resourc...l (% Content Manager
v

» RSTC

» RTC

» SDMMC
& SERCOMO
g2 = SERCOM1
&y = SERCOM3
€ SERCOM4
€ SERCOMS
€ SERCOM6
& SERCOM7
€ SERCOMS
& SERCOM9

> SQl

» SUPC

> & TCC

» TRAM

3. #.i; SERCOM2, J£7f Configuration Options (fit Ei%W) J@E i+, #ifi/EIF SERCOM2,
SRJ5 ¥ SERCOM2 ML B Jy SPI £ 384, W FFiR.
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& 3-2. SERCOM2 Hi B

ProjectGraph =

(O i jons x

Profiles: view: [Root -~ ||| B

- SERCOMZ
EflSelect SERCOM Operation Mode | SPI Master ~

@ -Enable Interrupts ? i

-Enable operation in Standby mode O
SERCOMZ - SPI Data Qut Pad DO on PAD[0], SCK on PAD[1] and 55 on PAD[Z]
remtreEl W=y 15P1 Data In Pad Selection SERCOM PAD3 is used as data input ~ |
2 - 5PI Data Order MSB is transmitted first

5PI Speed in Hz 1,000,000 %]
-+ 5PI Data Character Size -bits character
-5PI Clock Phase The data is sampled on a leading SCK edge and chang:
- 5PI Clock Polarity SCK i low when ide |
--IEnabIe SPI Master Hardware Slave Select ﬂJ
- 5PI Receiver Enable a

- *¥**3PT Transfer Mode 0 is Selected***

4. 1E Plugins (Jiff) NHig|EH, 1+ Pin Configuration (51HIECE) .
& 3-3. flifF——5 I E

X Gmome ¢ |efes] | Profies: [main

Pin Configuration
lock Conhiguration

SERCOM2
Peripheral Library

5. #.di Pin Settings (51 E) , AR5 “Order” BiF) FIF ik Ports i) *f4% H#EATHE

Fo

& 3-4. )\ “Order” %

Bk “Ports”

..o StartPage x|y MPLABXStore x| ProjectGraph x| PinDiagram x| PinTable x| PinSettings x|

6. LU T B E 51 -

Table view B Easy View

Custom Name Function Mode Direction Latch

@ MICROCHIP
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& 3-5. 5| HIfC &

P“Nmm PinID Custom Name Function Mode Direction Latch PulUp  PulDown OpenDrain  SlewRate
V15 PB31 Available v Digital High Impedance ~ | Low [m]) (m] (] FAST ~
P15 PCO0 Available v Digital High Impedance v | Low O (m] (m] FAST v
T17 PCO1 Available v| Digtal | HighImpedance | Low ] @] @] FAST v
T18 PCO2 Available v Digital High Impedance | Low O (m] (] FAST v
R17 PCO3 Available v| Digital High Impedance | Low (@] 0O O FAST v
R18 PCO4 Available v Digital High Impedance Low (0] (D] (@] FAST v
N15 PCOS Available v | Digtal High Impedance |  Low (m] m] m] FAST ~
N17 PCO6 Available v | Digital High Impedance ~ | Low O (] (] FAST v
N18 PCO7 Avaiable ~| Digital High Impedance ~ |  Low [m] [m] [m] FAST v
M13 PCO8 SERCOM2_PADO - Digital High Impedance nja E] E] E] FAST
M18 PCO9 SERCOM2_PAD1 Digital High Impedance nfa [} (m] (] FAST
H17 PC10 SERCOM2_PAD2 ~ | Digital High Impedance n/a O (m] (] FAST
H15 PC11 SERCOM2_PAD3 ~ Digital High Impedance nja O (m] (] FAST
F18 PC12 Available v Digital High Impedance Low (] (@] (@] FA; v
F17 PC13 Avaiable v| Digital High Impedance (m] (@] [m] FAST v
E17 PC14 Available v Digital High Impedance | Low O (m] (m] FAST v

7. 1 Plugins THiz&+, %+ DMA Configuration (DMACE) .
B 3-6. ffif-——DMA fiL &

X\Ql@l.ﬂﬁil'lm:l | Profie

ent Configurator
VIC Configuration

ofiouration
MA Configuration

8. f£ “DMA Configuration” ', #.if; Add Channel (ZIdEiE) LI N DMAC 3EIE 0, FKifim Ak 2%k
)y SERCOM2_Transmit. EEAAFDEE, {EHXFT DMACHIE 1, ## SERCOM2_Receive 1E Mfilk
o

3-7.DMA fit B

Active Channels List Use Linked List Mode

Channel Number Trigger DMA Channel 0 Settings
DMAC Channel 0 SERCOM2.Transmit Trigger Action (Cell Auto Start Enable) | g Cell Transfer Per DMA Start Trigger v
DMAC Channel 1 SERCOM2_Receive aadAddrass Sequance; Incrementing Address+1 with Transfers of Byte Operands v

Wits Auddrése Sequence Fixed Byte Address (Single Byte Address with Enable Based u.. v

Add Channel Remove Selected Channel
Cell TransterSize
v

1

Channel Priority Level Priority Level 1 X7

9. #¥i; Generate (ZER%) LLAmiALHS.
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A 3-8. AL AL

MCCv5.5.1

Project Resources | Generate | import.. | Export | | @ | ©)

¥ Libraries
¥ Harmony
> Packs
¥ Peripherals
> EVSYS
v SERCOM
€ SERCOM2
¥ System 7

¥ System

@ MICROCHIP

14



3.2.  SAM E70 Xplained Ultra 3¥{& T B
g ] MCC A8 InATAC B MPLAB Harmony 41, 508 LUR 25 B

1. £ “MCC” &+, ff “Device Resources” ~, ;3@ Harmony > Peripherals > SPI
(Harmony > 4% > SPD %513 .

2. 35 SPI0, JEAfIL “SPIO Peripheral Library” fh2isin®] “Project Graph” 45
& 3-9. SPI itk

Device Resour... | (% Content Mana...

~

» MCAN

> PWM

> QsPI

P RAM

» RSTC

» RTC

» RTT

> SMC
FEEN
<SP

» SUPC

> TC

» TRNG

> = TWIHS

3. Hif “SPI0” , EECHE SPIO Bidk, iEHRAIHREIT SPI0, AJEH TR E .
& 3-10. SPIO AL &

x|3.@.- "\E"lﬂwﬁ: v Profies:  [Main v View: |Root M=k
=-5PI0
Interrupt Mode (]
Master/slave Mods Moster
Bit rate source clock frequency (Hz) | 150,000,000 J
o hEFfuh oD Delay between chip selects o
aral Libra
” "Emv”‘ e o Enable NPCSO/ Use GPIO? 0
sPr = Enable NPCS1? a
: Baud Rate (Hz) 1,000,000 2
|~ Bits Per Transfer 8 bits for transfer
Clock Polarity Clock is low when inactive (CPOL=0)
Clock Phase Data s vaid on dock leading edge (NCPHA=1)
Delay before SPCK L=
Delay between consecutive transfers LS
fchip Select Active After Transfer O

‘{Chip Select Not Active After Transfer @
***SPI Mode Ois Selected***
Enable NPCS2? O
Enable NPCS3? 0
Dummy Data ox|FF

4. 7 Plugins T#i%5&+, #%+% Pin Configuration.
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A 3-11. 4 ——5 | AL &

X THERE 4| S s

Pin Configuration
Device Family P3 =

DMA Configuration
INVIC Configuration

EEC
Peripheral Library
MEMORY

5. M Order THisl|FEH, % Ports x5 HITHEF o

& 3-12. M\ “Order” ZEFIELE “Ports”

‘ Order: | Pins | Table View (8 Easy View

’EE Custom Name Function Mode Direction Latch Pull Up Pull Down Drive Strength

. M Plugins FHi%#% 4, %+ DMA Configuration. 7£ DMA Configuration J& 1 7ifi+, #d
Add Channel L.l DMAC J#iE 0, FKfil &k #515 E N SPI0_Transmit. S EAMEPE, (HXTT
DMAC & 1, Kifi &k 451 & N SPIO_Receive.

3-13. #fiff—DMA L &

X CRERE ¢ & Fes]

[ Device Family Paf™ ¢

INVIC Configuration
CMSIS Pack

Peripheral Library

SPI

B 16
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& 3-14. DMA FiL &

Active Channels List Usa Linkecl List dods,
Channel Number Trigger DMA Channel 0 Settings
DMAC Channel 0 SPIO_Transmit “ Enable Interrupt
- Source Addeessing Modk: Increment Address After Every Transfer v
DMAC Channel 1 SPI0_Receive v
Destination Addressing Mode i s Mods G

DMA Interface Bus To Write Destination Data

DM Interface Bus 1 ~
Osta Width b "
Data Transfers Per DMA Request 1 Transfer Per Request ~
Burst Size For Memory To Memory Transter | oo Lo "

7. ¥UWF AR E 5.
3-15. 5| JHIAC &

Order: |Ports v| | Tableview
P e PAD Custom Name Function Drecton  lath  OpenDran  POIntemupt  Pullp  PulDomn oo /PN pre
74 D17 Avaiable v In nja m) Disabled v 0O m] Disabled v|  Low
69 PDI3 Available ~ In nja @ Disabled ~ O (m] Disabled v Low
67 PD19 Avaiable ~ In nfa @] Disabled ~ (@] (] Disabled v Low
65 PD20 SPIOMSO | n/a nja @) Disabled v (@] @] Disabled v|  Low
63 PD21 SPIO_MOSI  ~ nja nja 0] Disabled ~ ® (m] Disabled v Low
60 PD22 SPI0_SPCK ~ nfa nfa @ Disabled v 9] O Disabled v Low
57 PD23 Available ~ In nja O Disabled ~ (] (m] Disabled ~ Low
55 PD24 Available ~ In nja o] Disabled ~ (O] [m] Disabled v Low
52 PD25 SPIO_NPCS1 v nfa nja @ Disabled v O 0 Disabled v Low
— — —
53 PD26 Available ~ In nfa O Disabled v (8] @] Disabled v|  Low
47 PD27 Avalable ~ In nja 0] Disabled v (@] 0 Disabled v|  Low
7 PD28 Available ~ In nfa O Disabled v ® (m] Disabled ~ Low
108 PD29 Available ~ In nfa ] Disabled v @ (@] Disabled v Low
34 PD30 Avaiable ~ In nja O Disabled ~ O (] Disabled v Low
2 PD31 Available ~ In nja (0] Disabled ~ m (@] Disabled v Low
4 PEO Available ~ In nfa @] Disabled ~ (] ] Disabled v Low
6 PE1 Available v In nfa O Disabled v (@] =] Disabled v Low
7 PE2 Available ~ In nja O Disabled ~ (] 0O Disabled v Low
10 PE3 Avaiable ~ In nfa @ Disabled ~ ® O Disabled ~ Low
27 PE4 Avaiable v In nja O Disabled v (@] @] Disabled v|  Low
8 PES Available ~ In nfa O Disabled ~ (@] (m] Disabled v Low
3 VDDOUT ~ In nja O ~ @ 0O v Low
VDDIN v In nja 0 v (@] 0 v|  Low
8. . Generate LLA4: fUAG .
3-16. “E R H
MCCv5.5.1
Project Resources | Generate \ Import.. ] Export ©
¥ Libraries
» Harmony
¥ System
£ System
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4. BB HMNMHERFZH

4.1.  PIC32CZ CA90 Curiosity Ultra FF &
BT RIFEF SRR, WL R b BRI

1. ¥ Projects (JiH) , #RJ57E “Source files” (JE3CfF) FHTIFHH M main. c 3, FFE

main () BRESNERA NPT AL

uint8 t  attribute  ((aligned(32))) Tx[10] = {0x1F, 0x2F, 0x3F, Ox4F,
0x8F, 0x9F, OxAF};
uint8 t  attribute  ((aligned(32)))Rx[10];

/* transfer done flag */

volatile bool Rx transfer done = false;
volatile bool Tx transfer done = false;

2. fEmain () REIMNE, J9 Tx A1 Rx #51 DMA A F ALY .

/* This is called after transfer is done */
void Tx_DMA EventHandler (DMA TRANSFER EVENT event, uintptr_ t context)

{

if (event == DMA TRANSFER EVENT BLOCK TRANSFER COMPLETE)

{

Tx_transfer done = true;

}
}
void Rx DMA EventHandler (DMA TRANSFER EVENT event, uintptr t context)
{

if (event == DMA TRANSFER EVENT BLOCK TRANSFER COMPLETE)

{

Rx_transfer done = true;

}

A a-1. iz . BEMEFLEER

t _ attribute__ ((aligned(32)))rx[10]:

41 volatile bool rx_transfer done

42 volatile bool tx_transfer done

__atctribute__ ((aligned(32))) tx[10] = {Ox1F, Ox2F, Ox3F, Ox4F, Ox5F, Ox6F, Ox7F, Ox8F, Ox9F, OxAF}

45 void TX DMA EventHandler(DMA TRANSFER EVENT event, uintptr t context)
46 [ ¢

47 if (event ==
48 {

49 TX_transfer_done = true;
50 }

51 }

53 void RX DMA EventHandler (DMA TRANSFER _EVENT event, uintptr T CONtLEext)
s

55 if (event == DMA TRANSFER EVENT BLOCK T

5€ {

57 rx_transfer_ done = true;

58 }

@ MICROCHIP
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3. N DMA (R BR 3. R G247 2k R R HUMT DMA T T 4% 328 bR 4
DMA ChannelCallbackRegister (DMA CHANNEL 0, Tx DMA EventHandler, (uintptr_ t)NULL);
DMA ChannelCallbackRegister (DMA CHANNEL 1, Rx DMA EventHandler, (uintptr t)NULL);

DCACHE INVALIDATE BY ADDR((uint32 t *)Tx, 10);
DCACHE INVALIDATE BY ADDR((uint32 t *)Rx, 10);

DMA_ ChannelTransfer (DMA_ CHANNEL 1, (void *)&SERCOM2_ REGS->SPIM.SERCOM DATA, Rx,
sizeof (Rx)) ;

DMA ChannelTransfer (DMA CHANNEL 0, Tx, (void *)&SERCOM2 REGS->SPIM.SERCOM DATA,
sizeof (Tx));

HE: EDEG AR R RO T BRI — B AR I B OCE 2, R AR RE M B R Eh A RGih .
RAE R AR R, AT OR T UCE KRBT, R 582 AN JEIARTR T AN & M ek 22 47 P SR 4R

N
& 4-2. R RS R
61 int main ( void )
62| [ (
€3
64 5YS_Initialize ( NULL );
€5
66 DMA_ChannelCallbackRegister (DMA CHANNEL 0, TX DMA EventHandler, (ui
€7 DMA ChannelCallbackRegister (DMA CHANNEL 1, RX_DMA EventHandler, (ui
63
3] 2_t *)tx, 10):
70 t *)rx, 10):|
i
72 DMA_ChannelTransfer (DMA_CHANNEL_1, (void *)&SER ,» IX, sizeof(rx))
73 DMA_ChannelTransfer (DMA_CHANNEL_O, tx, (void *)&S S=>S! TA, sizeof(tx))
74
75 while ( true )
76 {
77
78 T )
79 }
80
81
82
83 return ( EXIT_FATLURE );

4.2. SAM E70 Xplained Ultra 7% T Ef
TR AT R, 548 L 2 B
1. FTHHM main. c XM, FHE main () BREIMEB AT R & .

uint8 t  attribute  ((aligned(32))) Tx[10] {0x1F, O0x2F, Ox3F, Ox4F, Ox5F, Ox6F, Ox7F,
0x8F, 0x9F, OxAF};
uint8 t  attribute  ((aligned(32)))Rx[10];

/* transfer done flag */
volatile bool Rx_transfer done =
volatile bool Tx transfer done =

2. fEmain () BEIMEE, A Tx A Rx ¥ DMA HAFACFRFE

/* This is called after transfer is done */
void Tx_DMA EventHandler (XDMAC_ TRANSFER EVENT event, uintptr_ t context)
{

false;
false;

if (event == XDMAC TRANSFER COMPLETE)
{
Tx_transfer done = true;
}
}

void Rx DMA EventHandler (XDMAC TRANSFER EVENT event, uintptr t context)
{
if (event == XDMAC_TRANSFER COMPLETE)
{
Rx_transfer done = true;

}

19
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B 4-3. ik ASE AT A BT

24

25 #include

26 #include

27 #include

28 #include es

W oW oW
pr =]

__attribute__ ((aligned(32))) t©x[10] = {OxlF, Ox2F, O0x3F, Ox4F, OxSF, Ox6F, Ox7F,
__attribute__ ((aligned(32)))zrx[10]:

40 * transfer done fla
41 volatile b

rx_transfer_done = false;
42 volatile bool tx transfer done = false;

0x8F,

0x9F,

OxAF} ;|

44 * This is called after

45 void TX_DMA EventHandler (X
46 Cf ¢

47 if (event == XDMAC_ TRANSFER_COMPLETE)
48 {

49 tx_transfer_done = true;

50 }

51 41}

uintptr_t context)

53 void RX_DMA EventHandler (XDMAC TRANSFER_EVENT event, uintptr_t context)
s4 )t

55 if (event == XDMAC TRANSFER_COMPLETE)

5€ {

57 rx_transfer_done = true;

58 }

3. 0 DMA [E1RVEM R E . SR A7 AR B DMA il 1% 16 B 4.

XDMAC ChannelCallbackRegister (XDMAC CHANNEL 0, Tx DMA EventHandler,
XDMAC ChannelCallbackRegister (XDMAC CHANNEL 1, Rx DMA EventHandler,

DCACHE INVALIDATE BY ADDR((uint32 t *)Tx, 10);
DCACHE INVALIDATE BY ADDR((uint32 t *)Rx, 10);

XDMAC_ChannelTransfer (XDMAC_CHANNEL_1, (void *)&SPIO_REGS->SPI_RDR,

(uintptr t)NULL) ;
(uintptr t)NULL) ;

Rx,

XDMAC ChannelTransfer (XDMAC CHANNEL 0, Tx, (void *)&SPI0 REGS->SPI TLDR,

& 4-4. N AR FE

€0
6l int main ( void )

62 [ ¢

€3 * Initialize all modules *
64 SYS Initialize ( NULL ):

€5

sizeof (Rx));
sizeof (Tx))

€6 XDMAC ChannelCallbackRegister (XDMAC CHANNEL 0, TX DMA EventHandler,
67 XDMAC ChannelCallbackRegister (XDMAC CHANNEL_1, RX_DMA EventHandler,

€8
€9
70
71

BY_ADDR( (uint32_t *)tx, 10);
VALIDATE BY ADDR{({uint32 t *)rx, 10);

112 XDMAC_ChannelTransfer (XDMAC_CHANNEL_1, (void *)&SPIO
13 XDMAC ChannelTransfer (XDMAC CHANNEL 0, tx, (void *)&SPIO

>SPI_RDR, rx, sizeof(rx)):
S5->SPI_TDR, sizeof(tx)):

74
75 while ( true )
76 {

77
72 sYs_ T
79 }

80
gl
82
83 return ( EXIT FAILURE ):
84| - }

g5

@ MICROCHIP
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5. ZmEMFERANHER
1. PIC32CZ CA90 Curiosity Ultra F¥ &t S RFE IR A H K #% (Embedded Debugger, EDBG) #47
Wik. ¥ Type-A 2 3k# micro-B USB £+ 3 PIC32CZ CA90 Curiosity Ultra J¥ &4k i) micro-B
USB i 1, F¥ Type-A AkiE#H] PCo Ak, EHAMTHIE (6.5V-14V) NIF R .

& 5-1. ffi{——PI1C32CZ CA90 Curiosity Ultra JT & i

External power supply
(6.5V to 14V)

Debug USB

2. A SR PIC32CZ CA90 Curiosity Ultra JF &4 H EXT1 ) MISO (PC11——5[J1 17) A1 MOSI
(PCO8——7| 1 16) 5.

& 5-2. {1} ¥ B ——PIC32CZ CA90 Curiosity Ultra JT &

@ MICROCHIP
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3. ¥ Type-A /A3k#; micro-B USB £k45i%#: %] micro-B i USB i1, & SAM E70 Xplained Ultra 3
TR IFET K.

5-3. fifi{——SAM E70 Xplained Ultra 3Pt T.H 4,

4, {§if] k%58 SAM E70 Xplained Ultra ¥4 T &4 EXT1 f MISO (PD20——35| i1 17) A1 MOSI
(PD21——51 1 16) 5l

5-4. fii{ 15 B ——SAM E70 Xplained Ultra 34t T. 5.,

@ MICROCHIP
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5. ARk EE T AR, AR LPTESCAR, RJA1LH New Watch Ciridiiidl) .
e X RX AT AR AT

5-5. 75/l New Watch

¢ _attzibute_ ((aligned(32))) [EE] = . OxeF
attribure_ ((aligned(32)))rx(

Goto Program Memory View

volatile bool rx_transfer_done = f Send To >|

volatile bool tx_tramsfer_done = E
Navigate >
void TX DMA EventHandler (Dt TRANSFER £V New Waich- cubshiners |
‘ 0 = Wat Ctrl-Shift= 10
if (evemt = DMA_TRAN New Dsta Breskpoint Crl-Shift+F11

{
tx_transfer_done

Toggle Line Breakpoint  Ctrl-Fé

; Remove All Breakpoints

Show Call Graph

s —oaneren o FindUsages Ait-F7
woid RX_DMA_EventHandler (DiA_TRANSFER_EV
t Find in Projects... Ctrl~Shift+F
if (event == DMA_TRAN Refactor >
i Format AltsShifteF
rx_transfer_done = trus: 5
3
}
int main { void )
( Cut Carl+X
alize Copy Cirl-C
SYS Initialize ( WULL ): Paste eV

DMA ChannelCallbackRegister (DMA CHAN Code Folds
DMA ChannelCallbackRegister (DMA CHAN  Selectin Projects

6. £ MPLAB X IDE f] “Project Properties” (JiHEM) & O, $hATL FERE.

a. fEZEMNfY “Categories” #B4r K, i%&F¥ Conf: [default] (FC&: [BRIND , FREALMIR
Configuration (fitE) BT+, #%F “Connected Hardware Tool and Compiler
Toolchain” (Cu&EEMEf; T R Mgsidds THE , 1FFir.

& 5-6. 1T H J& ":-——PI1C32CZ CA90 Curiosity Ultra JT &%

%3 Project Properties - pic32cz_ca%0_cult x

Categories: Configuration
@ General Family: Device:
@ Fie Inclusion/Exclusion Al Famiies v PIC32CZ8110CAS0208 v
= © Conf: [default]
PKoB4 Connected Hardware Tool: Supported Debug Header:
toading [noToal v Dshowal  [vone
Libraries
Building
XC32 (Global Options)
@ %3225
xe32-gcc

e 0000

3
@ xe32g++

- & xc324d
o
@

bzt il a8

Analysis

Manage Configurations...

Manage Network Tools. ..

| ox | cencel [f Aply | unkck Help

23
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7. X%IF SAM E70 Xplained Ultra VP4l T2 AL, 75 Z a0~ Ars 58 e fF T A .
& 5-7. Tl H J& -——SAM E70 Xplained Ultra 3t T. 2.,

B3 Project Properties - pic32cz_ca90_cult X

Categories: Configuration
@ General Family: Device:
L O File Indusion/Exdlusion
- O Conf: [default]
PKoB4 Connected Hardware Tool: Supported Debug Header:

o
9; Loadog NoTool <l Ostowal  [one
@ Libraries

Qo
Qo

All Families v PIC32CZ8110CAS0208 v

Buiding

XC32 (Global Options)
w9 xc32-as

@ xc32-gec

O xc32g++
+- @ xe324d

Q

Q

o

S ‘ & 13152

Analysis

Manage Configurations...

Manage Network Tools...

Ny

E: LURNBBER THAR (PIC32CZ CA90 Curiosity Ultra ¥ & fl SAM E70 Xplained Ultra 3¥£%
THEAD .

8. iy Apply (Sf1) X5 ik OK (HiE) -
9. Bl TP i e e B LTSI
e AERNUE B e A I m AT SEELR R T B

& 5-8. 71 F2 058 A FR AN 0 W A

si| L 3

52

53 void RX DMA EventHandler (DMA TRANSFER EVENT event, uintptr_t
54 {

55 if (event == DMA TRANSFER_EVENT_ BLOCK_TRANSFER_COMPLETE)
56 {

rx transfer done = true;

58 }

59 }

60

6l int main ( wvoid )

62| «

B 5-9. FHA5E A ml A Ak 1 T s

52

53 void RX DMA EventHandler (DMA TRANSFER EVENT event, uintptr T ¢
54/ G ¢

S5 if (event == DMA TRANSFER EVENT BLOCK TRANSFER_COMPLETE

£

=] rx transfer done = true; I
58 ]

59 -~ 1}

24
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10. ¥.d7 Debug main Project G ETH) #44H.
5-10. VA E 5 H
Team Tools Window Help

BH B> 2E YEloR =

H: W “Variable” (&) @ HKREIAR, 1R Window > Debugging > Variables (%11 > i >
&) , FTHF “Variable” %I,

& 5-11. “Window” (%) SEHIELHER

1 Toold Window [Help

——

v E@‘ EJ MCC Content Manager j @ @ @ @ [@] @ .;@ .;6
MPLAB® Code Configurator v5 >

StartPr kit Window =
".lq_'-jlprojects Ctrl+1 b?,”@ E]ﬂﬂw
if (ev @ MPLAB Discover FER_COMPLETE)
. [ Files Ctrl+2
; @ Classes Ctrl+9

Favorites Ctrl+3

& Services Ctrl+5
main (%2 pashboard
) :_]® Navigator Ctrl+7
5YS Ir ﬁ Action ltems Ctrl+6

Tasks Ctrl+Shift+6
DMA_CH[E  OQutput Ctrl+4 TX_DMA EventHandler, (uintptr_t
DMA_CH E_ditor Ctrl+0 RX_DMA_EventHandler, (uintptr_t
DCACH ebugging ‘ OUIE 2
DCACHE Web i Alt+Shift+1

IDE Tools & Watches Alt+Shift+2

DMA_Cr Target Memory Views )!E Call Stack Alt+Shift+3  FT7
DA, CY Cimulatar B piasbnninge Awschins PR

& 5-12. “Variable” & M

Variables x | =
&> | Name Type Address Value ﬁ
® @ rx; file:.. fsrc/main, uint8_t[10] _ 0x20020080 .. "W001ff?0_o \w008f
&
@ @ @ t; file:.. fsrc/main, uint8_t[10] .. 0x200200E0 ... WO001ff?20_o \WOOBA.. |
L [ p—
[ <Enter new watch>
& rx_transfer_done; file: bool .| 020020088 . 0x00
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1. RKIEREEE (To SEEEER (RO —3.

5-13. %

Variables x
] | Name Type Address Value
@ E! D rx; file:... fsrc uint8_t[10] R 0x20020080 ... "Wwo001f?0_0 W
@ rx[0] uint8_t | 0x20020080 . US; Ox1f
© @1 uint8_t _ 0x20020081 s ox2f
@ x[2) uint8_t | 020020082 7 oxaf
@ rx[3) uint8_t | 0x20020083 . 'O 0x4f
@ rx[4] uints_t . 0x20020084 ' oxsf
@ rx[s] uint3_t . 0x20020085 _'0'; Ox6f
@ rx[6) uint8_t | 0x20020086 L ox7f
@ (7 uint8_t . 020020087 .75 oxaf
@ rx[8] uint8_t . 0x20020088 7 oef
@ rx[a] uint8_t | 0x20020089 "7 Oxaf
B-_.®b(; file:.. fsrc uint8_t[10] .. 0x200200E0 ... "W001f?0 0 W..
-©tx[01 uint8_t - 0x200200E0 m
@1 uints_t . Ox200200E1 U ox2f
@ o2 uint8_t | 0x200200E2 7 oxaf
@[3 uint8_t . 0x200200€3 O ox4f
@ (4] uint8_t | Dx200200E4 ' oxsf
@ 5] uint8_t | 0X200200E5 . 'o'; Ox6f
@ 6] uints_t . 0x200200E6 1 ox7f
@ o7 uint8_t | 0x200200E7 |7 oxaf
@ 8] uint8_t | 0x200200E8 |75 oxof
@ tx[g) uint8_t | 0x200200E9 R '7; Oxaf

j <Enter new wa

tc

@ MICROCHIP
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6. 7”%% Agas

PIC32CZ CA90 Curiosity Ultra JF &
« SAM E70 Xplained Ultra ¥t T. .5
* PIC32CZ CA80/CA90 Curiosity Ultra f J145Hj (DS70005522)
* SAM E70 Xplained Ultra 1/ #5# (DS70005389B_CN)
* fd§i[f] PIC32CZ CA90 Curiosity Ultra ¥k BRI 7 B FE R T &
* PIC32CZ CA90 Curiosity Ultra JT &8I T3 2 5 ]
+ f#iH{ MPLAB Harmony v3 it SAM E70 @ 25— AT H
« SAM E70/S70/V70/V71 MCU L) MPLAB Harmony v3 BXshFE 5 Fl R Ge R 55 T

© AR 32 AR HURRB RO R EZE R, 15 W: 32 A7 7 HUHSCBURM IR T 5
(DS70005534)

* HX MPLAB Harmony v3 {88 245 5., 152 W Microchip Mk
https://www.microchip.com/en-us/tools-resources/con igure/mplab-harmony # https://
developerhelp.microchip.com/xwiki/bin/view/software-tools/harmony/

© ARJBMPMARFHEZER, ESW:
github.com/Microchip-MPLAB-Harmony/reference_apps

o W T HEARMSE R, ES 0 Microchip k. www.microchip.com/

@ MICROCHIP
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https://www.microchip.com/en-us/development-tool/ev16w43a
https://www.microchip.com/en-us/development-tool/dm320113
https://youtu.be/xnCO4RbpIho?si=keTCX8rykL09GFXI
https://microchip-mplab-harmony.github.io/reference_apps/apps/pic32cz_ca90_cult/pic32cz_ca90_getting_started_ext/readme.html
https://youtu.be/xW7pwAQG-vI?si=xB8KPaIVYPV76YuZ
https://developerhelp.microchip.com/xwiki/bin/view/software-tools/harmony/archive/same70-getting-started-training-module-drivers/
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

71. A A—2025F1 A
R A SRS I HTHA R A
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Microchip [ &
P AR

“Microchip” MAFRMBARAEE. “M” Blbs &L HAMZFR. Brbs Al 5S4 Microchip Technology
Incorporated i H I A R F/ELT 2 7 £ 5 AN /88 A FE 58 sl X 33 i AR s b ¢ “Microchip 7
7 ) o F XK Microchip FFsI{EE, Wi https://www.microchip.com/en-us/about/legal-
information/microchip-trademarks.

ISBN: 979-8-3371-1944-1

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

TEARATIEOUT, 0T DRI e {5 2 B LA JE T = AR A T (A1 1 Rk ) ZE SRR BRI B A
IR BT MZRAU G FFEY, Microchip SEASAIAEM 534E, RIfE Microchip Lg% &nml fg &k A0 5%
B P AT . TEVEA VRIS VS RN, T DRI 645 5 B e S = 2 (1 BT 2R
Microchip ZEAEATIE LN BT A& FH 42 B ST AN HY A o 3R 455X 2645 B 1) Microchip BRI I4H (n
) . WSk Microchip #84FH T A 4EREFI/BUE e AN, — VIR B L7 B fe K07 A AR Bk 5
RAEAT—OI0E . BE RABZ R, 24 fIEREE Microchip S T&RIEE IR, BRAERSMEI], 1E
Microchip &R AR, ANGWE 1 B LA A 77 2 LEAR AT VF AT E.

Microchip 23ISR Th &
WEVER LN A 9% Microchip 7= i A AR 4 Th e F 2 4
Microchip 7= 5 #41ik %] Microchip $dis F- it A BTk i R RE
Microchip #if5: fEIEE A HAG TAEMEMIEN T, Microchip R0/ IR 24,
Microchip 73 B IR LR H AR B PAAEAT A EIBIA Microchip 77 s ARRS CR DI REAT J9, X Fh
TNRES IR (B TAERBGEZE)  (Digital Millennium Copyright Act)

Microchip BAEAT At A& R 2 ToIE PRIE ARG 22 4t . AR ORGP I AN RS FATTORAIE ™ i
CHEAEIE” . AR IR DI RE AL THFER R . Microchip AR AT B0 ™ i B AR R 37 T BE -
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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 DUEER

ATSAMES51G18A. ATSAME51G19A. ATSAMES1)18A. ATSAMES1)19A. ATSAMES1J20A.
ATSAMESTN19A. ATSAME5TN20A. ATSAMES3J18A. ATSAMES3J19A. ATSAMES3)20A.
ATSAMS70)J19. ATSAMS70)20. ATSAMS70J21. ATSAMS70N19. ATSAMS70N20. ATSAMS70N21.
ATSAMS70Q19. ATSAMS70Q20. ATSAMS70Q21. ATSAMV70J19. ATSAMV70J20. ATSAMV70N19.
ATSAMV70N20. ATSAMV70Q19. ATSAMV70Q20. ATSAMV71)J19. ATSAMV71J20. ATSAMV71)J21.
ATSAMV71N19. PIC32CZ2051CA70064. PIC32CZ2051CA70100. PIC32CZ2051CA70144,
PIC32CZ2051CA80100. PIC32CZ2051CA80144. PIC32CZ2051CA80176. PIC32CZ2051CA80208.
PIC32CZ2051CA90100. PIC32CZ2051CA90144 #1 PIC32CZ2051CA90176
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https://www.microchip.com/en-us/product/ATSAME51G18A
https://www.microchip.com/en-us/product/ATSAME51G19A
https://www.microchip.com/en-us/product/ATSAME51J18A
https://www.microchip.com/en-us/product/ATSAME51J19A
https://www.microchip.com/en-us/product/ATSAME51J20A
https://www.microchip.com/en-us/product/ATSAME51N19A
https://www.microchip.com/en-us/product/ATSAME51N20A
https://www.microchip.com/en-us/product/ATSAME53J18A
https://www.microchip.com/en-us/product/ATSAME53J19A
https://www.microchip.com/en-us/product/ATSAME53J20A
https://www.microchip.com/en-us/product/ATSAMS70J19
https://www.microchip.com/en-us/product/ATSAMS70J20
https://www.microchip.com/en-us/product/ATSAMS70J21
https://www.microchip.com/en-us/product/ATSAMS70N19
https://www.microchip.com/en-us/product/ATSAMS70N20
https://www.microchip.com/en-us/product/ATSAMS70N21
https://www.microchip.com/en-us/product/ATSAMS70Q19
https://www.microchip.com/en-us/product/ATSAMS70Q20
https://www.microchip.com/en-us/product/ATSAMS70Q21
https://www.microchip.com/en-us/product/ATSAMV70J19
https://www.microchip.com/en-us/product/ATSAMV70J20
https://www.microchip.com/en-us/product/ATSAMV70N19
https://www.microchip.com/en-us/product/ATSAMV70N20
https://www.microchip.com/en-us/product/ATSAMV70Q19
https://www.microchip.com/en-us/product/ATSAMV70Q20
https://www.microchip.com/en-us/product/ATSAMV71J19
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