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WE, AR RONARFIEIT Y, EAFEMEANENSHE TR, Microchip & FIREET 5N HRER
#~ (B 7E MPLAB Harmony v3 ) , DUHLHAEF R ITE K 2%, X MPLAB Harmony v3 Il H 2 7E
Microchip FIF &M (5140 32 £7 SAM BE PIC32 A HL (MCU) IR RIR) EFF RN P Al DLAAIX S8 3 F A i s
HTF, REHHLBERPHERNEL T 6 L.

ASAREAR T WA TE LU 375 "R B AETE Microchip FF R 8% T B A3 _EFF &1 MPLAB Harmony v3 3 2 /53 /R T H .

o B WSRBUE A N AR PR

o R 2. BAEIIEHIR BEEAMEFRL ID M MCUD

o R 3. BAEBIFERS P EEAFRSEL D MCU

o B4 BHEIIHAL MCU RFH BEAR R 1D HA R 2 AH R MCU

T

1. TR T 2R A Arm® Cortex®F1 MIPS®AFZ SEK4 1) 32 Az 5 )7 HLi™ ih R 51l A K Microchip 32 {7 5y
WAV E 258, 5154 https://www.microchip.com/en-us/products/microcontrollers-and-
microprocessors/32-bit-mcus.

Bl 1-1. 32 prEa L RS

MIPS32

Arm Cortex

2. Arm Cortex il MIPS32 PZALHA T HRRAN™ i REIARR A 24 B AFRF R MCU #:¢F, Bt PIC32MX &
L PIC32MX250F 128B. PIC32MX470F512L Fil PIC32MX795F512L 4.

3. WLEPTAR, %t 3 MR 4 Gy RI% LA R RS 1 R RS A AN ES R B AR A R AR, H PR DL T I R
PR BEAT R AR

4. WAh, B -FMETRERIS S (a5t s) , RUH ) A B (ESET MIPS 19 MCU & 9 R FHAR A A 21121 Arm
Cortex [f) MCU |, sz . AICHIFRIRFEIX g5, FOVELIA RS SRR, @WK
AU H, AEZAHE,
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2.  BHEAN

LV EA g, i H MPLAB Harmony v3 3 H 7 SAM D21 Xplained Pro ¥4 T Bf T & 11 SD K41 USB ##iic %
WM HEFENSH, RH N “SHTH” .

2.1 MPLAB X IDE Ti H
TR 5 B B 1) MPLAB X IDE TiH BB S50 F .
1. . TERCHRMERE.
2. UHEFRBER: X SCHERHIATR.
B 2-1. T H U B/

> ThisPC > New Volume (D:) > samd21_sdcard_usb_datalogger > firmware >

A

Name

{ sam_d21_xpro.X }
I sre g

3. A WHMZEAM, LT MPLAB X IDE HiH #FEH IS+ .
& 2-2. MPLAB X T B & #

B3 MPLAB X IDE v5.50 - sdcard_usb_datalogger_sam_d21_xpro : sam_d21_xpro

File Edit View Navigate Source Refactor Production Debug Team Tools Window Help
i el D@ e Y- DR

Projects x _ Files . = |[ Kitwindow x| g MPLAB X Store
== Wcdcard_usb_datalogger_sam_d21_xpro

X IDE

-

4. BCEAFR: MPLAB X IDE i —HiThfg, SCRFF G H AR IR E 12 A2 12 o
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&l 2-3. MPLAB X % B AL B 4 #&
8 MPLAB X IDE v5.50 - sdcard_usb_datalogger_sam_d21_xpro : sam_d21_xpro

File Edit View Navigate Source Refactor Production Debug Team Tools

------------------------------------

PEES DA ] T B

" Projects x'[ Files =] ‘ Kit Window xeq
= g sdcard_usb_datalogger_sam_d21_»pro

ry (E Ummdme Sil s

sam _d21 xpro v

|

5.  BEH#HE: DHIF R MCU 344 ID.

6. IFE: BIFARYIE (Device Family Package, DFP) & H 115 i H s MCU #MZFTER M2 E Lo 7E Arm
Cortex 234 L, CMSIS GtBEEEN.

7. RERTEEE: 2D RGR IR T EAE N LR A

8. HERARTE. AT MCU ST simEmmEat T A,

9.  RERED: T ORI IEIRED 14 G 13 88 g 136 158 T S AT AT A i T

10. BEEREREIN. HfE. MRS INRE.

M. JRFRTEGRBREIIAS: e W E T H 4 1 2 AT Bk 2 S5 1847 AT ] IR AR B 47

12, ESCHRESCHS%: MPLAB Harmony v3 A2 i B Fl P s IR ST Sk SCAFRIZE SRR IR B8 47

& 2-4. MPLAB X 1 H J& &

8 Project Properties - sdcard_usb_datalogger_sam_d21_xpro X
Categories: Configuration
© General 12 Family: Device: 5
- [¢_File Indusion/Exdusion All Families v | | atsamp21318a v
= O Conf: [sam_d21
9 EDBG Connected Hardware Tool: 8 Supported Debug Header:
. Loading SAM D21 Xplained Pro-SN: ATML2130021800026957 ~ | [] Show All None
@ Libraries
11
= © XC32 (Global Options) Packs:
- @ xc32-as 2 SAMD21_DFP
- @ a3
Cooi= ) g e 6

e Q0 Xe32-9++ —~ 35132
ey 10 & I s
- Q0 xe32-ar @ 501
O et _S2H

Compiler Toolchain: -

2-XC32 /

+-XC32 (v4.00) [C:\Program Files\Microchip\xc32\v4.00-TC6\bin]
+-XC32 (v3.00) [C:\Program Files\Microchip\xc32\v3.00\pin]
[+ ARM
Manage Configurations...
[ ][ concel Apply Unlock Help

MPLAB X IDE B & Z$({ff£7£ MPLAB X IDE i H 3 ##3% F ) configurations.xml XA, ZHELIENT
samd21_sdcard_usb_datalogger\firmware\sam _d21_xpro.X\nbproject 1.
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© W1, W LMERILE Microchip JT AR s T A AL I A HIILA MPLAB Harmony v3 2 i s s HE A7
M, LA MEER MPLAB Harmony v3 #idt. 345 MPLAB X IDE Wil H WECE SO A EH, AHEEEL. (H

K&, FAT PASE P — LE S HORIE R A 24 S -

- H#H A4 MPLAB X IDE Tl H MISCAFR A 5K, 1572 MPLAB X IDE HTIFIH , Ari i I H 45K, 2R )51k

% Rename (EM&Z) .
& 2-5. MPLAB X Ji H &4

B3 MPLAB X IDE v5.50 -

File Edit View Navigate
S
Projects x Files
== Wsdcard_usb_datalo
+} @ Header Files
+ @ Important File<
+ @ Linker Files
+} @ Source Files

+ @ Libraries
o) @ Loadables

New >

Add Existing Item...

Add Existing Items from Folders...
New Logical Folder

Locate Headers

Add Item to Important Files...
Export Hex

Build

Clean and Build
Clean

Batch Build...
Package

Set Configuration >

Run
Debug
Step into

Learn more about scripting...
Make and Program Device

Set as Main Project

alogger_sam_d21_xpr *
@t Y4 cdrard nich Aatali

Open Required Projects >
Close

Rename... ]
Move...

- BH{r% MPLAB X IDE LB S4, S WEARTANA (Wi /34 MPLAB Harmony v3 it H i3 IN#T AT
#) o XFHE 1, £ MPLAB Harmony v3 H iy 44 it & SEFr b <0 — -8 MPLAB X IDE Tii H, [t

AW EGYIHE .

- IR 5 BPIR 12 FH B H A MPLAB X IDE 23] LLidid 8] 2.4 Fis ) Project Properties (IH &) &

FIEAT B ez 2

o AXRYHF 2. 34 HHMCU #344 1D, ES WK Cafl 1w B4 11 MPLAB Harmony v3 T H R IIHTECE D) 1
INFECE — 1 THIFE MPLAB X IDE HEIZBIUH /N, SREEIEIZ SO 4 i S THAE . #fRigft 1
AR 1 BB 12 5| H I FT S MPLAB X IDE B0 B 280, a2 BAR24% ID.
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TARE
MCC & MHC T E 244750 H &l b 3 F i B 2R IO TE B OR A7 FE 5 B BRI SO b e BEAh, B SCHF 2 AHI 3 L X 6T
=

H 16 T8 LA PR L ORAT B MRS SR OB E R O 2t o SN B R ORAEAE AN R S v 1) — A AR B — 2 AR AT
B, REHXEERINE a7 E .

MCC T HAECE XA .me3 Az T MPLAB X IDE T H (b, X FSHUH, 23X RAFALE I T
samd21_sdcard_usb_datalogger\firmware\sam_d21_xpro.X.

MHC T ERBCE AL T MHC SCfFskr. X F2HIH, ZCHRRE BT

samd21_sdcard_usb_datalogger\firmware\src\config\sam_d21_xpro\sam_d21_xpro.mhc.
SR T s M E SIRE H .
J&3h MCC:

1. {f£ MPLAB X IDE T &% H .

2. EJHH MCC, ¥Z Tools > Embedded > MPLAB Code Configurator v4 (T.H. > B2 % T. & > MPLAB {UIS AL
BAvd) .

JE3 MHC:
1. fE£ MPLAB X IDE T JF &% H .
2. EJF3IMHC, ¥ 2% Tools > Embedded > MPLAB Harmony 3 Configurator ( T.H > 2.3 T H > MPLAB
Harmony 3 it E#%)

 2-6. /531 MCC & MHC

File Edit View Navigate Source Refactor Production Debug TeamWindow Help

£ g =) sam_d21_pro v th Analysis o W7 oy B ce B '
Embedded 3 2 MPLAB® Harmony 3 Content Manager

Projects x _ Files Servic Licenses t?’ MPLAB® Harrr\ony3Configurator]

- sdcard_usb_dablogger_sam _d21_xpro Packs

e MPLAB® Code Configurator v4: Open/Close |
Apply Diff Patch...
Templates

DTDs and XML Schemas )

Plugins ',
Plugins Download / L

Options

Bt wARH R EA S EHE LR ECE, WA BMER MCC 8 MHC T E A i 3 A3 A\ D) e X S e B AN
FH I

SD & SPI Wzhfe 7

AR GRS
« MSD IR IRsIARST?
« SPI WzhfEF
+ SERCOM PLIB
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K 2-7. 2T HRRE

[ Project Graph
X CRERE ||

EVSYS

Core
Harmony Core Service
= RTOS

Core Service <

TC3
Peripheral Library
TMR

SPI
Driver

 Core Service

SERCOMO
Peripheral Library
SPI
Instances = —+

Instance 0
SPI

DRV_SPT

ADC
Peripheral Library

SERCOM3
Peripheral Library

FAMZH MHC
TR LR P PR AR F ) MHC:

Device Family Pack (DFP)

SD Card (SPI)

Diriver

2 Core Service
o SYS_TIME

Instances = —+

Instance 0
DRV_SPI

SPI
DRV_MEDIA

1. fEMHC , %#% File > Export (i > S .

2. 1f Export Configuration (‘FHEE) WHGHEF, & AT KA.

CMSIS Pack

USB Full Speed Driver

o

Core Service
DRV_USB ©

MNVMCTRL
Peripheral Library
MEMORY

FILE SYSTEM
System Service
T Core Service
SYS _Fs ©

DRV_MEDIA

MSD Function Driver
o USB_DEVICE

Instances =|—+

Instance O
DRV_MEDIA

USB_DEVICE_MSD

3. fREMAFFHICHMEEE, K5 Export (D DL HIERRAMLRE, WNERUR.
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& 2-8. MHC §:H

3 MPLAE Harmony Cenfigurator - sam_d21_xpro
Genarate Tools Utilities Window

Save Configuration

Import
- &0
Exit 1

2 Export Configuration

Select the components to export

[] Components

- [] BSP_SAM_D21 Xplained_Pro
[ HarmenyCore
[Jade

[ emsis

] core

- [dfn
drv_sdspi

- o] drv_spi

- [] drv_usbfs_vi

[ eveye

- [ mvmetrl
sercomQ

tdio

sys_fs ]

- |_| sys_time
Otz

- [] usb_device

& ! usE_i evice_m si )

Export Configuration Path:

Choose proper path to
Path to save exported files 3 Erowse
save the exported files
Please provide valid path to export. Espor Cancel
This PC » MNew Volume (D) » Configuration_export »| exportmhc
() Name Date modified Type
[ drv_sdspiyml YML File
| ] dre_spiyml YMIL File
|| sercomO.yml YL File
] sys_fsyml VML File
|| usb_device msdyml YML File

4. FEHTHI MHC UH t, %&$% File > Import (T > SN LLEE [ 21 T SCHF A RAF R 42
5. WEHEFUMECM, A5 50 Open (T1) .

© 2022 Microchip Technology Inc.
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& 2-9. MHC A

6. MBI .mhc AR —RGEFE A yml XA, AT RARCE

2 MPLAB Harmeny Configurator - sam_d21_xpro

-

File] Generate Tools Utilities Window

Save Configuration

Export - @D‘
I

Exit

Look in: ﬁ Conﬁguraﬁon_e;q:lorti

S

o FE-

w‘)i‘—ﬂ
=
Recent Items

Desktop

I,Tﬁ

Documents

L

This PC

@ File name: export.mhc

Network _
Etwar Filesof type: | eyported folder or yml file

=)
C Oéen sele

& 2-10. £ MHC S \BA BB

This PC > New Volume (D:) » Configuration_export >

A

”~

Name

([—"1 drv_sdspi.yml )

(D drv_spryml

(

sercom0.yml|

__| usb_device_msd.yml

VE: HP R DLE A 22 00 5 SO mhe SO R ORISR E SO Coyml) S

Date modified

Type

YML File
YML File
YML File
YML File
YML File

© 2022 Microchip Technology Inc.
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Bl 2-11. f#F.mhe SUHRT R FISMRBCESTERA

FARFH MCC

(firmware > src > config > sam_d21 _xpro > sam_t£21_xpro.mhc]

A

Name

&l adc.yml

& | BSP_SAM_D21_Xplained_Pro.yml

Q] cmsis.yml
aj core.yml
%! dfpyml
# | drv_sdspiyml
& drv_spiyml
& | drv_usbfs_viyml
Q] evsys.yml
&) GraphSettings.ym|
# | HarmonyCore.yml
™ nvmctrl.yml

| projectyml
@ sercom3.yml|
& settings.yml
# | stdio.yml
& sys_timeyml
&] tc3.yml
&) usb_deviceyml

'g] usb_device_msd.yml'

Date modified

2021 218 PM
21/2021 2:18 PM
/2021 2:18 PM
2021 2:18 PM
12/21/2021 2:18 PM
2021 2:18 PM
12/21/2021 2:18 PM
12/21/2021 2:18 PM
2021 2:18 PM
21 2:18 PM
/2021 2:18 PM
12/21/2021 2:18 PM

/2021 6:34 PM
21/2021 2:18 PM
21/2021 2:18 PM
21 6:34 PM
2021 2:18 PM
2021 2:18 PM
/2021 2:18 PM
/2021 2:18 PM
12/21/2021 2:18 PM

/2021 2:18 PM

THHEIELL R PR S ARF H MCC:

1. 7£ MPLAB X IDE #, i Resource Management (MCC) (ZJiEH (MCC) ) .

2. Hif Project Resources (JiH %) i, RGRITE.
3. AR 4LrE, AR5 SR Mark for config export (hRid NELE SHD
& 2-12. £ MCC Erid A S H

Files Services

Projects

v

(4]
Type
YML File
YML File
YML File
YML File
YML File
YML File
YML File
YML File
YML File
YML File
YML File
YML File
YML File
YML File
YML File
YML File
YML File
YML File
YML File
YML File
YML File
YML File

Resource Managemen... x| [

(Project Resources ) | Generate || Import.. | Export | @ || ©)

l' Libraries l

¥ Harmony

> Board Support Packages (BSPs)

¥ Harmony
m Core
¥ Drivers
v SDCARD
(> B4 SD Card (SPI)
v ) spl Force Update

_/ SPI_Instance 0
") USB Full Speed

P System Services

drvsdspi Help

Refresh SD Card (SPI) Windows

Mark for config export

» Libraries
» Packs
P> Peripherals
» Tools

v System

_) System

Search sam_d21_xpro.

Size
4KB
1KB
1KB
42 KB
1KB
4KB
5KB
1KB
6 KB
1KB
10KB
1KB

12KB
5KB
1KB
1KB
1KB
2KB
4KB
3KB
2KB

© 2022 Microchip Technology Inc.
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4. WTHAEHEAMAME, s SERCOMO. URFIFEFF i H 174 (Serial Peripheral Interface,
SPD « REGME RIS RS USB 24U PE FH ) R R E A7 % (Mass Storage Device, MSD) it
UKEHFEFE, %08 RS R e R

5. WGEMpTHARCNTHE, #ii Export.
&l 2-13. /£ MCC LB

Projects | Files | Services [ Resource Management... x| @ { Kit
(Project Resources) | Generate | Import... (Export] | @ || © Hx
¥ Libraries Exports the marked modules.

¥ Harmony i |

6. HESHE M .me3 HRFHRE, KRG Hd Save (IR
& 2-14. 75 H 30

« v "P[ > choose proper path to save the export file v 0 ] Search Configuration_exp
Organize v New folder £ -
3 his P Name Date modified Type Size
3 3D Objects No items match your search.
[ Desktop v

Fﬂegam:“ partial-export.mc3 |

Save as type: MCC Configuration Files (*.mc3)

A Hide Folders Save Cancel

7. f1E MPLAB X IDE #, 7E#15i H fFi%$ Resource Management (MCC) > Import CEJEEFE (MCC) > 5 X)) L
HE MBS H S ne3 FITEMERR.

8. EBEFHIM, A5 Hd Open.
& 2-15. MCC A

Projects Files Services lenuree Management ... xl =

Project Resources | Generate II \mport...]‘ Export | | @ | &)

¥ Libraries

¥ Harmony

Select MCC Configuration File *
€« - 1-[ » Choose the path where the export .mc3 filesaved . | & O Search Configuration_export
Organize New folder == - o
J) Music 2 Marne Date medified Type Size
=] Pictures 12/30/202112:48 PM MC3 File 36 KB
m Videos

i Local Disk (C:)

- MNew Volume (D2,

File HHI’HE!” partial-export.mc3 I v| MCC Configuration Files (*.mc! ~

G ome

© 2022 Microchip Technology Inc. MF%id DS00004495A_CN-# 12 1
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Fif
TERB RGNS AT T T H B, CPU Wi A1 T CPU B £ AL B SNBSS R FE AR B K

TR 1 M2, HT MCU %44 ID fRIFFAZE, Fitk CPU B #h G fRIFAE . 7EX MM F+H, MPLAB Harmony v3
TR R G B A LA N B BT A R P SRR . SR AR, P R mT DUSE RO

XT3, BARE NG RIIAIIN BB ATREAR R, (H H AR MCU RIS B2 AT REAN R o X — AR (LRI A I AT X
H A% MCU [ B FH P 75 L0E I B 8 B AR 75 2047 S 2

XTI 4, 124734 MPLAB Harmony v3 7 N ATRE P (1) MCU #5 A3 T RES5 ZEA2 A 2 ) MCU Z34F 1D A5 FIAS [ e
PR, XS FEE S H R MCU & F P 75 SEA RN B 5 B AR 75 AT S

ST H F Y CPU B 20L& W T B FTR
K 2-16. 2% CPU K4 E

[(J Clock Easy View o S [ 3
Oscillators Controller A% o &
0 oscam
8MHz Internal oscam —
Oscllator gy =1 >
DAL Main Clock
FREQ/L v oscuLraK
caxo
CPU
oscak 48,000,000 Hz 48,000,000 Hz
XIN B [ ] | THOseRS XOSC3K DIV1 v
8,000,000} Crystal Oscialitor s
YOUTER £ GALKIN[O]
CRYSTAL v eax:
DFLL v ]
Fractional Digital PhaseLocked Loop (FOPLL) [
xoscazK
Peripheral Clock Selection
osc GaK Gensrawor 1 (] T e e

GCLK_DPLL] FOPLL oscam ekt
e LI cax
xosc sae
o= 0ls op Gak
saxe Z
OSCULP32K| t——————> Peripherals
. Auto oscazk R
ofs] [xoscax + Calculate
i X0SC3K e Peripheral
z lock

Clock K Configuration
Source Digial Frequency Locked Loop (DAL 48Mhz) (7 s
GOLK_DAL ="
GaKo v v
O T <
b 48,000,000 Hz
GaK 2
XO0sC GCLK Generator x (x=2-8)
Open L s = P
osam || i Gak4 GALK_INK)
FOPLL GOKS 7
GOK6
= GaLkx
1* i GCK7 (X cax o
nnnnnnn GaKs
oSaaE T GCLK 1/0 Configurati...
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TETFEH, % CPU B #hJi A DFLL 3 U9 N3 HR% %5 8 MHz (OSC8M) , F14% 1k DFLL B 8hii.
Kl 2-17. Bt CPU B8R

(] Clock Easy View =& X
Xosc ~
Oscillators Controller GQLK Generator O
— oscam
~
8 MHz Internal 1 osceM FoPLL
Oscillator gy 8,000,000 Hz
DAL Main Qlock
FREQ/L 0sCuLPR2K i
CPU
oscak 8,000,000 Hz 8,000,000 Hz
XINB3— [ (] l § voseis X0sc3¢ oIv1
8,000,000 - Crystal Oscialitor T 154
XOUTHH— B =
CRYSTAL v o
Fracional DigitalPhase Locked Loop (FOPLL) ]
|osc32k
Peripheral Clock Selection
xosc [T e— sam | N =
koL FOPLL oscaM caxs
FoPLL % Gass
losc
L, o =y s
= = GCQLK1 GOLKE
oscuPzk > Peripherals
045 |XOSC3X lat ‘ — LI/
eS| v Calculate
X0sC3K odis Peripheral
15 GaK? Cock
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GOLK_DAL DFLL
GaKo v —1? b
DAL
Caib
TN
X05¢ GOLK Generator x (x=2-8)
Open  © 5 caxs
OacEM GaK 4 GOLK_ING]
FOPLL GQK S < <]
GCLK 6
- GOLKx
1= DAL 7 ? X cax o
== | . o
e 1/0 Confiqurati... b
< >

© 2022 Microchip Technology Inc. MF%id DS00004495A_CN-%5 14 T
KFHAF AT



2.4

AN4495
oA 2H 1

AR

MPLAB Harmony v3 4M& % (Peripheral Library, PLIB) #2fit 7 —AMififF4#hi%JZ (Hardware Abstraction Layer,

HAL) #:0, TV MCU L4, PLIB MAFEF4 0 (Application Program Interface, API) Bl T 4Mx 7577 5%
PIVEANE 2., @A PLIB API ] 58 N B AR 4 B FA AR 7 2SR i B A 5

PLIB A ¥ mE 55 B rh i AR 4 i T B (MCC 8 MHC) i H B ATHCE
o XWTFHEA, ERN. MR, BEEE A PLIB I, BESHREEFN. EamERTHE (MCC B MHC)
WHE, PIT AR LR, R, Fiin, T ERPREE S PLIB NS5 5 H h., 5%
IR BN FR I AN .
A 2-18. #SInEF PLIB

& | Projects | Files | Services [ .. x) o |[Packs x| KtWindow x| StartPage x| ProjectGraph x||
_ -
E Project Resources | Generste | Import.. || Bpot | @ | © || 9¢ |3 M 2 M B 4 | & |plugins: v View:
£ - — =
g | torries i
g [ Device Resources) | content Manager Device Family Pack (DFP) CMSIS Pack SAM D21 %)
| z
E ¥ Libraries s
:
3 » Audio
g » Bluetooth
=
- » Board Support Packages (B5Ps)
£ » Graphics NVMCTRL
3 » Hameny SD Card (SPI) Peripheral Library
i MEMORY
® » Input priver
o » Lib & Core Service
2 ibraries | o EETE FILE SYSTEM
: e e
_§  AC IHETB:ES-—O—‘* & Core Servit
= - nstance SYS FS o
3 > Dac W - DRV_SPI -
o » DSU Y. spr = DRV_MEDIA
- Peripheral Library DRV_MEDIA [ [
» M ADC MSD Function Driver
& USB_DEVICE
> RaM SERCOM3
» RTC I Peripheral Library l 4 Instances =l—[+
; Instance 0
v SERCOM UART \
(Cseom) Prh
L SERCOMI USB_DEVICE_MSD 3
) SercOMZ v e
() SERCOM4
(L & sercowms ] .|| output | Scarch Results | Notifications | News | Wotifications [MCC] x |

. XFIHE 2. 314

- WIRMILE MPLAB Harmony v3 B AR TR ST FR AR AE R TR (MCC 8 MHC) FitE. A%
ZEE, HEILTHARE.

- XtF7E MPLAB Harmony v3 B F 2 iR H s N A PLIB,  FH - 2006 31F 76 58 AR B A 7 AR R S B2 ) Ak
MBEAE AN A A B B R — AR AN RS2 o FEIXAME LT, DAUE RIS AE K T H (MCC 3 MHC)
PLIB i fnIs B B, A& EEHERIE .
Wilhn, UnSAE E HIAR H1F F SERCOM2 Tidk SERCOMS 15 UART R, T2t i 75 2% 1/ &
MK SERCOMS3 ¥ i1 SERCOM2 K57 SERCOM #isk, i FEFR. P LA 8849 hnm st
o
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& 2-19. 314 B UART i SERCOM =24

l )
IFLELLE

&=

Device Family Pack (DFP)

pec)
Peripheral Library

Harmony Core Service
O RTOS
Core Service ©

SPI
Driver
O Core Service

Instances - = —+

Instance 0
SPI

DRV_SPI

ADC
Peripheral Library

SERCOM3
Peripheral Library
UART

TIME
System Service
© Core Service
SYS_TIME ©

TMR

SD Card (SPI)

Driver
© Core Service
O SYS_TIME

Instances - = —+

Instance 0
DRV_SPI

SPI
DRV_MEDIA

& 2-20. B )5 UART 5 SERCOM 34

View: Root v

CMSIS Pack

USB Full Speed Driver
O Core Service
DRV_USB ©

SAM D21 Xplained Pro BSP

USB Device Layer
O DRV_USB
USB_DEVICE ©

NVMCTRL
Peripheral Library
MEMORY

FILE SYSTEM
System Service
© Core Service
SYS_FS O

DRV_MEDIA

MSD Function Driver
O USB_DEVICE

Instances =|—L

Instance 0
DRV_MEDIA

USB_DEVICE_MSD

a ‘
XCRORE 4|

Device Family Pack (DFP)

Core
Harmony Core Service
< RTOS
Core Service ©

Tiez)
Peripheral Library
TMR

Driver

& Core Service

Instances = —+
Instance 0
SPI

DRV_SPI

SERCOM2
Peripheral Library
UART

TIME
System Service
© Core Service
SYS_TIME ©

TMR

SD Card (SPI)
Driver
O Core Service
< SYS_TIME

Instances - = —+
Instance 0
DRV_SPI

* SPI
DRV_MEDIA

=0

View: Root v

SAM D21 Xplained Pro BSP

USB Device Layer
< DRV_USB
USB_DEVICE ©

USB Full Speed Driver
& Core Service
DRV_USB ©

NVMCTRL
Peripheral Library
MEMORY

DRV_MEDIA

MSD Function Driver
& USB_DEVICE
Instances ==L

Instance 0
DRV_MEDIA

USB_DEVICE_MSD
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R P T I H B E A PLIB, AR HFE AR PLIB API RS, B8 0 58 S 2R IAE AP . 5l
W, WERFEST UART W0, TiH B 9F i) PLIB fHok A SERCOMS3 By SERCOM2, MITELL T API it
WAZHEAT HH 7D 1 B 24

- KN FAFEFARRSH ) SERCOM3USART Write APl ##ty SERCOM2 USART Write.
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25 OB

SAM A1 PIC32 MCU _L )3 11 5] LR AT 2 MR I DI RE,  IX B BRER ] A B L BC A 51 BRI F oRE K 1/O 51 B2y Bogs 1

FEMSMB T RELLBCA MR . R LR IUH N — AP SR EE 5 — TG, EEER.

RAGA R T B (MCC 8 MHC) £ 7 Pin Configuration (5|HIBLE ) %, W] e H drfid B ol = 57 id B o 1 51 1.

o TS, R A R PLIB SRES IS R E ) S MIZhRe, AT LLEIE Pin Configuration & H A Y
AT H (MCC 8 MHC) AT S BIFIECE . Fltn, FERR 75 1 h4E PLIB g PLIB B & 511

& 2-21. FLE 5] LA T PLIB

(Packs x| KitWindow x| StartPage x| ProjectGraph x| PinDiagram x| PinTable x [ PinSettings x|)

Order: |Ports v Table View Easy View

:li:mber PinID Custom Name Function Mode Direction Latch PullUp  Pull Down Drive Strength
23 PB10 Available v || Digital High Impedance | Low LJ LJ | NORMAL v
24 PB11 Available v| Digital High Impedance v Low O O NORMAL v
25 PB12 Available v | Digital High Impedance v Low O O NORMAL v
26 PB13 Available v | Digital High Impedance v | Low O O NORMAL v
27 PB14 Available v| Digital || HighImpedance v | Low O O |nNorRMAL
28 PB1S Available v | Digital High Impedance | Low O O NORMAL v
39 (D) SERCOMS_PADO vJ| Digital High Impedance n/a O O NORMAL v
%0 (rs17 SERCOM5_PADT v)| Digital | High Impedance nfa O O |nomrmar
aq PR7? Avzilzhle ~ Ninital Hinh Imnedanre Law m m NORMAI

s XTHF 2. 3M4:

- HifR NI MPLAB Harmony v3 N 27 s 1 S NTf: RIS A s T2 (MCC 3 MHC) L& . A XKE

ZEE, WA THRE.

- 4FF#E MPLAB Harmony v3 B FIAZ /5 R A PLIB, FH P e B8 AIE 7F 5 AR B A P AR S S 1 b %%
WEAE AN R AN SR — MR AN R SER, 6T RIS AE R TR (MCC 8 MHC) #J Pin Configuration

T RIS E A B AR S, LK R TR R

widn, anRAE A E UART 51 E #IHR 4 f SERCOM2 1 d SERCOMS3 14 UART 4z 0, M

JiE 225 01 H 1 b EOETC B UART S s .

& 2-22. Bi75 SERCOM 45| e B

[ KitWindow x| Packs x| StartPage x| ProjectGraph x| PinDiagram x| PinTable x [ PinSettings x|}

Table View [ Easy view

:li:mber PinID Custom Name Function Mode Direction Latch PullUp  Pull Down Drive Strength
43 SERCOM3_PADO v | Digital || High Impedance nfa O O | nNormAL
44 PA23 SERCOM3_PAD1 v | Digital High Impedance n/a O O NORMAL v

B 2-23. ¥ 34 SERCOMS3 3145 5| I Z e B 5] F

:Iﬁt\Mndow x Packs xt Start Page x Project Graph  x | Pin Diagram x! Pin Table x Pin Settings x

Order: Ports v Table view | [/]EasyView
zlur:mber PinID Custom Name Function Mode Direction Latch PullUp  Pull Down Drive Strength
2=
43 (ra22) | Available v | Analog | HighImpedance | Low NORMAL v
4 (PA23) Available | Analog | HighImpedance v | Low NORMAL v
Y P
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& 2-24.

Packs x| KitWindow x

StartPage x| Project Graph

REH S HYER SERCOM2 S5 & Hific B 5| il

x | Pin Diagram

Latch PullUp  Pull Down Drive Strength

x| PinTable x| PinSettings x|
Order: Ports v Table View Easy View
in PinID Custom Name Function Mode Direction
Number
17 PAOS \ SERCOM2_PADO v Digital High Impedance
18 | PAOS | ‘ SERCOM2_PAD1 v Digital High Impedance
10 DA1IN ‘ Avmilzshla Ninital

Hinh Tmnadanra .

a \ O \ O |normaL «
sk | O | O |nNoRwAL v
P [ mM [ m NNDMAL
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W
MPLAB Harmony v3 JXaIFE 7 —ME M, T2l Ui &2 32 {2 SAM Al PIC32 # A HL L i Sh s A A B
URBRANRE e 11 SO VR R RE PP LA 2 Poomiie. (URENRE Y . IR E R RUR SEIR 95 ) 5 AM A .

THE%H T MPLAB Harmony v3 484y, He B RT PLIB FIREIFEFFRIALE . PLIB Al B 205 i Ag 1, HrpoRshfE Fee
PLIB fJ3& 2 F 4wkt A MPLAB Harmony v3 4L itk iR EER R GRS AN FIRE 34t 7%k
B0,

FE 2-25. MPLAB Harmony v3 32#4)

Application(s)

Middleware
Common
System Middleware
Services

RTOS
(Third-Party)

jiomawel4 a1emyos

Driver

Code Generation Tool (MHC/MCC)

RTOS System
Configuration Configuration

o XTI EA, EHRI. M. BoE E A RSN, EASRIEEFE. B4R T A (MCC 8
MHC) TiHE, HUTAEE— iR ElE, RJEERARM., B, WHSEuEE A USART 55358428 H 1)
BANELR, AT S TH R II—A USART JahF2/7, R SERCOM1 HEIRZ4bseis, W E s,

& 2-26. TINRSHIERF

USART
Driver

O Core Service

Instances -——+

Instance 0
UART

DRV_USART

o SRR LT APLRE B A% 4 B S 341«

DRV_USART WriteBufferAdd (appData.usartHandle, (void*)messageBuffer,
strlen (messageBuffer), &appData.bufferHandle);

« XTFHE 2. 3A4:
- BRI MPLAB Harmony v3 B HTE/F R 2 AT fE (A A T B (MCC 8 MHC) L& . AXKHE
ZER, W LARE.
- IREHFER A MCU AhSEHE T — MR 0, R ER A N—NTFEaRERS —ANTFar, B EsH
N AR IR BFE T AP A . (HUE, 4a iR ORNFE P I 1) Z PLIB 2044 & PLIB Al 11 5] )
WA AT AT
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& 2-27. B PLIB B RIIRENFE R

USART
Driver

O Core Service

Instance 0
UART

DRV_USART

Peripheral Library
UART < _gumii

SERCOM4 | I"Staﬂ'm"—"'

T H Bl i USART #id k4 FIRTE X (4nfE 2-8 MHC S H TR N, AEZEX A USART KL API
B oL R 3 33047 ] B X

DRV_USART WriteBufferAdd (appData.usartHandle, (void*)messageBuffer,
strlen (messageBuffer), &appData.bufferHandle);

2.7 RGR%
MPLAB Harmony v3 $& 4t 7 AR SRAFEF . A RS R T i B D g . e il PR AR 218 5K 4 B ok F
BRIR I BRIBFE R SR % . MPLAB Harmony v3 224 B T R4 k% 1E MPLAB Harmony 424 o ()i &

o XTI, AL B, B OREIAT RGN, BeARREEHEN. B AER TR (MCC 5
MHC) TiH &, $UTAER T b AF, AR5 E R,
P, RS H AT RS G RS MESNEDR, ATRSHIE has il 6 K%, T ERR.

& 2-28. INES & RGBS FHECE SYS_DEBUG

l Device Resources I ‘ Content Manager Packs xl Kit Window xI Start P‘age x [ Project Graph xﬂ Pin Diagram xI Fin Table x[ Fin Settings =
¥ Libraries - x ‘ OCRERRE4$ ‘ = ‘Plugms: e

* L/ Audio Device Family Pack (DFP) CMSIS Pack

P Bluetooth il il
» Board Support Packages (B5Ps) . USB Full Speed DI
» Graphics Harmony Cors Service = d © Core Service
o nros &2 3 ori_us

o TMR < 28
P Drivers Core Service © s

P Harmeny Networking NVMCTRL

- 1 SPL SD Card (SPI)
como , Puripherl Lit

— Driver Driver
) COMMAND R . o FreEe MEMOR

i i
SPI

Instances = O S E FILE SYSTE

R L] Instance 0 Instances -——+ System Servi

\ SPI Instance 0 O Core Serv

DRV_SPT T—l DRV_SPT SYs_Ft

—] = DRV_MEDIL
L

Peripheral Library]
ADC

Pri pheral lerary

© XT¥E 2. 3H14:

- WRAILA MPLAB Harmony v3 J3 FFE PR - AP AR AL TR (MCC 5 MHC) BtE. AR
g”fl:l Ty 1% IEEEE
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- SRR, ARSI ERER M T MR O BRI SRR AT G
T SN N AR AT R e 55 AP . (E, 9 R ST S5 I (iR J2 5205 (PLIB FgRz)
FEF) DA HROKAN AR PLIB Al 11 5] I (36 B AT R At
fltn, fEZ2ELIH ST, XIFRGRS (] SDSPI IR, IR ] SPISRENFE, 15 & AL H]
SERCOMO (SPI) PLIB.

Bl 2-29. 3CHF R GEAR S5 ANAR AR

SERCOMO : SD Card (SPI)
Peripheral Library A Driver
O Core Service

© SYS_TIME FILE SYSTEM

Systemn Service
Instances - ——+ O Core Service

Instance 0 SYS FS O
DRV_SPI B

‘ SPI

DRV_MEDIA

MSD Function Driver
O USB_DEVICE
Instances {=i—I

Instance 0
DRV_MEDIA

USB_DEVICE_MSD

DRV_MEDIA

f£ L, 5 SERCOMO PLIB I AN ZE 5 28 A e AR, I APL M T — NS i b, A
FEFP AT SO R GEHR S5 API SRACFR ALK S s -

2.8 SeEIRGS
MPLAB Harmony v3 & Z4FIEMUAIEAR (Flin USB. TCP/IP. H#A0ings) $_4L 7 rpim kP, o a4 3R sh e 5
ARG RS . MPLAB Harmony v3 484875 7 A7 MPLAB Harmony 22 f5 I4 & .

o WTFE AL RTINS MER. BEEREIA RS, RARREESED. BaUEER TR (MCC 5
MHC) 5iH &, $ATAERE T Lk ERfE, KR5S, B, wnRS%5IHAEH USB CDC K #MELK,
A ZEUH TR n—A USB CDC 28, 41 FEffir.
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& 2-30. %0 USB CDC £

IDevice Resources I

| Content Manager

Packs x| KitWindow = | StartPage x| ProjectGraph =]

¥ Libraries

Audio

Bluetooth

Board Support Packages (BSPs)
(> Graphics

Harmony

¥ v vwvvwew

Input

» Cryptoauthlib
) Cryptographic (Crypto) Library
O Emulated EEPROM
) 12c.BB

» TCPIP

¥ USB
¥ Device Stack

() Audio Function Driver

BBt GDC Function Driver

:‘ HID Function Driver

J Printer Function Driver

0

» Host Stack

Vendor Function

X CDRERE | S [P [

© XNTHF 2. 34:

Device Family Pack (DFF)

TG
Peripheral Library
TMR

Harmony Core Service
< RTOS
Core Service ©

SPL

SERCOMO SD Card (SPI)

Drivar
Peripheral Library Drriver

< Core Service

NVMCTRL
Peripheral Library
MEMORY

SPI < & Core Service

Instances -——+
Instance 0

L+ SPI Instances =+
Instance 0
DRV_SPI

DRV_SPI
ADC ‘ SPI

Peripheral Library
ADC

——SERCOMZ |
Peripheral Library ‘
UART

USB_DEVICE_CDC <3

| oOC Function Driver |

FILE SYSTEM
System Service
O Core Service
SYS_FS O
DRV_MEDIA

MSD Function Driver
< USB_DEVICE
=+

Instances

< SYS_TIME

DRV_MEDIA

Instance 0
DRV_MEDIA

USB_DEVICE_MSD

- HifR W7 MPLAB Harmony v3 B FIFE i T A IS A TR (MCC B MHC) BiE . fRE

ZEE, SR LAKE.

- SRR MAGIRS ML, PR T MR O BRI SRR AT G,
T SO R AR R h A AT eh (R AP . fED2, g RGEARSS I AE TR Z B (PLIB. JRENFESF
MAGRST) WAL ARG WahFER . PLIB Al 1 51 JA 5t B REAT oA
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29 NHARBRRF

MPLAB Harmony v3 N IRl ¥ fE main. c Ml app.c XA A, AN, TXIEN FIRE 7 SCAHE 65 2 e oA b 75 119

P SKF B S

o XTSRS MER. B N IR SO, B R R R R

X IDE LyReH B FH RS 7 SO BB B H .
A 2-31. M AR RS

(e ) ries

Services | Resource Management ... [l

- [gsdeard_usb_datalogger_sam_d21 spro
i-[fF] Header Files
{5 mportant Files
E-[iF] Linker Files

[FElsource Files X

— New >

- config

L New Logical Folder
sam|
B manc

Add Existing ltem..
B braries Add Existing ltems from Folders...

(65 Loadables Find...
Cut
Copy
Paste Ctel+V
Remove From Project

Rename...

Properties

B3 Add Files

Speafy the folders that contain the source files for the project:

x

Source File Folder Files of Type ¢ AddFolder.. £
Remove
Ignored Folders Pattem:
Default
(See also IDE level file filter in Options->Miscellaneous->Files)
Source files from spedfied folders will be added to the project.
Add Cancel
23 Select Source File Folder *
Y Lookin: firmware ~ [y
=

Recent Items +| | sam_d21 xproX

- srC
Deskiop
i
Documents

»

This PC

lé‘ File name: [ | Select the existing application file/s path

Network

Files of type: | | Source Files (5 c.i.m) | User can choose the files type «

Cancel

l select )

[FIAE,  FP B mT CLES IR R Sk S

FP RIS AT R BB i) MPLAB
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Bl 2-32. ¥ H0RL AR L SCHF

Flles Services  Resource Management ... =] |
=2 Qasdcard_usb_datalogger_sam_dZ 1_xpro
SMPE [Header Files )

- apph New >
® conllg New Logical Folder
@0 pacs Add Existing It
@@ Important Fil e ALl
@[ Linker Files Add Existing Items from Folders...
& ﬁ Source Files Find...
B app.c
&g config Cut
G sam | Copy
: E] main.c Paste Ctrl+V
@[ Libraries
& ﬁ Loadables Remove From Project
Rename...
Properties

o W 2. 3M 4, AIEA N SR iR BRSO B I H A R 2 ETIH
- HEA HWIE
PRI, P AT B R B R B R R — I T, R BRSO Fsh i 2B i H . 1207
&R T 1R I5UH AN R S R T 10 AR L.

Bl 2-33. BN AR SCH

Projects XI Files I Services [ Resource Management ... [=]
EI---ﬁﬁsdcard_usb_damlogger_sam_d?_l_)q:nro

i [{ Header Files

-- Important Files

-- Linker Files
= EE'S:-UrCE Files

-] app.c New g
E‘ config Mew Logical Folder
- B sam Add Existing ftem...
&) mainc Add Existing Iterms from Fold
615 Lbraries isting Items from Folders...
G-[EF Loadables Find...
Cut
Copy
Paste Ctrl+V
Rermowve From Project
Rename...
Properties
o T5iE 20 NIRRT INELAE T
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a.  WMEHRINBNIE SRR O RERE GBI 10 MRS EFMTFER N2 , Xy
EEEIE,
BN, FFEA S H SRR SO N E] ATSAMES1J20A MCU _E MPLAB X IDE 35 H 3043 44 #5k
N sam_e51 cnano.X HHTTIHH.
b. M src XHRTMNSHELHPERIALFERMNHABRFIE X (. .cpp M.h) (WAL, W
—FEHD , RSEHHRNEE A P AR TR sre XHFRF.
c. MZFHITHM MPLAB X IDE Ti H 3% sam d21 xpro.x\nbproject H&ffi] configurations.xml
A, ARG HE GRS WE R sam_e51_cnano.X\nbproject Hi.
d. FIHFEEHM configuration.xml A, ARG IEZIEUNT FTid & e ag se) .
o CHILE TH BCE A R OB E BCE A FR:
¥ sam d21 xpro E#tH sam e51 cnanos
FIAETH MCU #3445 B I H MCU 23445
# SAMD21J18A ##/y SAME51J20A, ¥ D21/d21 ##ky E51/e51.

1. AR I H 50 H K MCU 14 5 AR, TG 75 I BE 25
2. B configurations.xml SXFFRESIRBRT, HULAE B BB F g 5 I L AUNCETE, BIREGIT9 S WL

o
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3. ZEHH
A 2% Microchip 7=t LB LA MPLAB Harmony v3 BISE 245 5., 157 i Microchip Wik B 2 24 )49 AR

MPLAB Harmony v3 Quick Docs % i 2 P 244t 7 S 8 Bhoa i, ml # B 7 35 FJF & £ F Microchip 32
£z SAM F1 PIC32 MCU I FFERF . M docs X JH ) index . html Hh.

A LR AL B IREUEELRRAS :  hitps://microchip-mplab-harmony.github.io/quick_docs/

Harmony =T [f:

www.microchip.com/harmony

f#i Fl MCC €173 ¥] MPLAB Harmony v3 3 H :
microchipdeveloper.com/harmony3:getting-started-training-module-using-mcc

B T MHC 1 MPLAB Harmony v3 i H 5 i flfic B A% T MCC [ H -
microchipdeveloper.com/harmony3:update-and-configure-existing-mhc-proj-to-mcc-proj

(o LA 1) MPLAB® Harmony v3 5 H s i fic &) -
www.microchip.com.cn/newcommunity/Uploads/202203/623938d2d9a1b.pdf

Cunfaridad M 3E 9 MPLAB® Harmony v3 I B s JI5E 1) PLIB. BXSHARF SR A SR A i B FHAR T )
www.microchip.com.cn/newcommunity/Uploads/202103/6064070d67eaa.pdf
MPLAB Harmony v3 JF & A i % Bl T IHi :
microchipdeveloper.com/harmony3:start
ARFAIFHTIREN MHC F 5 S A :
microchip-mplab-harmony.github.io/mhc/doc/readme_mhc_import_export.html

© 2022 Microchip Technology Inc. MF%id DS00004495A_CN-# 27 5
KFHAF AT


https://www.microchip.com/
https://microchip-mplab-harmony.github.io/quick_docs/
http://www.microchip.com/harmony
https://microchipdeveloper.com/harmony3:getting-started-training-module-using-mcc
https://microchipdeveloper.com/harmony3:update-and-configure-existing-mhc-proj-to-mcc-proj
http://www.microchip.com.cn/newcommunity/Uploads/202203/623938d2d9a1b.pdf
http://www.microchip.com.cn/newcommunity/Uploads/202103/6064070d67eaa.pdf
https://microchipdeveloper.com/harmony3:start
https://microchip-mplab-harmony.github.io/mhc/doc/readme_mhc_import_export.html

AN4495

Microchip Pk

Microchip 34 (www.microchip.com) 9% FARGEIELL SCRr. 2 ATl % Ml 5 (E SR BUCCAHFANE B . AT M2k
AL 2
© PRIRER—HETFMAENRR . NAZICAURBIRET . BRI B e R AR SCRE SO . SO AR AR R
ENVYSEEVEL ¢ts
o —RBERIRE—F WHERE (FAQ) « BARIREER. ALIHRH LK Microchip BEiH 4k R Rk 52 44 5
Microchip W &—— Sk B AT ISR . &8 Microchip #rlEHa. WIS SAES)Z2HE . Microchip 458 /55
Ab. AREERLLL T REFIF

72 i AR B A AR 55

Microchip {7 i A2 S A1 55 A B 1% 77 T Microchip 7 fh USR5 o FEMEE Al AR AT IO ER IR AN il 2 571
BOTR TRRAASE . B R ATHT A SRR, ] R .

BRVEME, %5 H www.microchip.com/pen, SR JEF BRI B BEA T ERAE .

- IRb &)

Microchip 7= fh ¥ F el gt DL S5 3Rk A5 45 B :

< REREE

b I AL

« MHIFNM (ESE)

o HIRIHE
PR R AR . AR DL ESE FoRSCHE. LM B F AR PRI B . A R A E S AR
77 e
W ATiEE www.microchip.com/support 3545 M _H AR Sk .

Microchip 23ISR ThEE

157E 7 LU R A 5% Microchip 77 S AT AR T RE Y 2 45
Microchip 177 1134 2] Microchip HuiE - BTk IR T .
Microchip #ifs: 76 1E % F BAF & TAEMIERHE LR, Microchip 2517 ik 22 4.
* Microchip i 5 R AR AR =B PEET AR E SR Microchip 7= S ARES R TIRERIAT Ny, XFMT N TTRES
R (B TEMRBEZ)  (Digital Millennium Copyright Act)
Microchip BT H Al = S 44 R IE R AR ()2 4t o AR {RIP HA BE FRATORAIES= S “ AR
K. AR IR T8 & B T . Microchip A& VB AS T et 7 i B ACHS AR 37 Th R .

B

FRAEA SRS SCRRAA Y T8 T EEAR . 15 270 2R SCR LS e SR 4y, R R4 T 75 9% Microchip 7= & R AN
{FH B M EHE 1SS . Microchip Technology Inc. X H AR MR AE . FHEE S R T RFSRIEYLXT BT
REATAE ATAT 245 A AR IBAEAT 5T . 225 Microchip Technology Inc. (3 SRR SCRY «

A R B F AR B4 BAUE AT Microchip 728, A& TE. MR ELK ¥ Microchip 7= SR BB E R H . A A
AEART 7 A FH X 845 B AR A I S 2k o AR HERR A R 230 B FAE B O S ER LR, R mTRe 2 R AE T B,
TSNS R, R Zh ) Microchip # & JpZi4b, X1 1A) https://www.microchip.com/en-us/support/design-help/
client-supportservices.

© 2022 Microchip Technology Inc. MF%id DS00004495A_CN-#; 28 1
KFHAF AT


http://www.microchip.com
http://www.microchip.com/pcn
http://www.microchip.com/support

AN4495

Microchip “%J5#” $#RALXLEEAE S . Microchip XX L5 BAEARTHI R B 7R . A5 Sk 92558 sEHAt 2 2 A )
ARG, BIREARTEO AR AU G PEARE 2 A& & IR 48 08, BRER LA SO PR stk RErg4H
o

FEARFTIEOLR 0T R 35 B B AT 25 20 AL AR TR A . RRBRAD . ARSTPERT . (RARE R PR . 0

HEAE AR ATFE, Microchip BEAARIE( T4, RIE Microchip Tl i 1 mT BE A £ 58 3 B 3 Al LATIUAL . AR i
SRR KT N, X T RZ 265 S Al A X a5 B > AL I A &, Microchip ZEAE(T AL T AT AR SH K 4 i 5111
AN H B N FRAFIX 15 B 7] Microchip ELESCATIEAT (7)o WSRHE Microchip a4 2= fiy 445 A0/ B iy 22 40
AY — VIR K77 E e K7 R RAE RS RAR T — U0 . R JRinsl s 1, 2 4E4 AR Microchip 417K
HIERTE. BRAEASMAEEL, £ Microchip AR BURYT T, AN o sl DLHAt 5 U LA (T VR AT IE

[EED

Microchip 14 FRAEAR4L &+ Microchip #br. Adaptec. AVR. AVR #it#. AVR Freaks. BesTime. BitCloud.
CryptoMemory. CryptoRF. dsPIC. flexPWR. HELDO. IGLOO. JukeBlox. KeeLoq. Kleer. LANCheck.
LinkMD. maXStylus. maXTouch. MediaLB. megaAVR. Microsemi. Microsemi ##x. MOST. MOST ##x
MPLAB. OptoLyzer. PIC. picoPower. PICSTART. PIC32 f#i#r. PolarFire. Prochip Designer. QTouch. SAM-
BA. SenGenuity. SpyNIC. SST. SST ##r». SuperFlash. Symmetricom. SyncServer. Tachyon. TimeSource.
tinyAVR. UNI/O. Vectron 5 XMEGA >4 Microchip Technology Incorporated 7 3% [ Al HAth [ 58 sl it [X. (193 W1 755

B o

AgileSwitch. APT. ClockWorks. The Embedded Control Solutions Company. EtherSynch. Flashtec. Hyper
Speed Control. HyperLight Load. Libero. motorBench. mTouch. Powermite 3. Precision Edge. ProASIC.

ProASIC Plus. ProASIC Plus ##5. Quiet-Wire. SmartFusion. SyncWorld. Temux. TimeCesium. TimeHub.
TimePictra. TimeProvider. TrueTime A1 ZL #°4 Microchip Technology Incorporated 7E 3% [ i1 M i b

Adjacent Key Suppression. AKS. Analog-for-the-Digital Age. Any Capacitor. Anyin. AnyOut. Augmented
Switching. BlueSky. BodyCom. Clockstudio. CodeGuard. CryptoAuthentication. CryptoAutomotive.
CryptoCompanion. CryptoController. dsPICDEM. dsPICDEM.net. Dynamic Average Matching. DAM. ECAN.,
Espresso T1S. EtherGREEN. GridTime. IdealBridge. In-Circuit Serial Programming. ICSP. INICnet. Intelligent
Paralleling. IntelliMOS. Inter-Chip Connectivity. JitterBlocker. Knob-on-Display. KoD. maxCrypto. maxView.
memBrain. Mindi. MiWi. MPASM. MPF. MPLAB Certified ##x. MPLIB. MPLINK. MultiTRAK. NetDetach.
Omniscient Code Generation. PICDEM. PICDEM.net. PICkit. PICtail. PowerSmart. PureSilicon. QMatrix.
REAL ICE. Ripple Blocker. RTAX. RTG4. SAM-ICE. Serial Quad I/O. simpleMAP. SimpliPHY. SmartBuffer.
SmartHLS. SMART-LS.. storClad. SQI. SuperSwitcher. SuperSwitcher Il. Switchtec. SynchroPHY. Total
Endurance. Trusted Time. TSHARC. USBCheck. VariSense. VectorBlox. VeriPHY. ViewSpan. WiperLock.
XpressConnect 1 ZENA #4>4 Microchip Technology Incorporated 7£ 25 [E A1 HoAth [B 5 5 X 747

SQTP >4 Microchip Technology Incorporated 7E 3¢ [E [ B 55 b i

Adaptec 5. Frequency on Demand. Silicon Storage Technology 1 Symmcom 1474 Microchip Technology Inc.7&
Bk 55 [ /1) 6] SR B X 1) A P v

GestIC >4 Microchip Technology Inc.[#)¥% & Microchip Technology Germany Il GmbH & Co. KG 7E [ 3¢ [ #h 1) [E K
B X A R A5 o

TE L3R e BT FAR P bR N S A F T
© 2022, Microchip Technology Incorporated & 372\ &) AL A .
ISBN: 978-1-6683-1620-7

JREE AR

H % Microchip FI 25 HAR R MIEE, ViR www.microchip.com/quality.

© 2022 Microchip Technology Inc. MF%id DS00004495A_CN-# 29 5
KFHAF AT


http://www.microchip.com/quality

MICROCHIP

ERREE LIRS R

AT B

2355 West Chandler Blvd.
Chandler, AZ 85224-6199
HiE: 480-792-7200
fE ¥ 480-792-7277
BORSFf:

www.microchip.com/support

’)(—xJiJJ:Z
www.microchip.com
MHREZR

T, VERiEN
Hiifi: 678-957-9614
1£3: 678-957-1455
BYHT, EEFEHM
HiE: 512-257-3370
W

TR, SEEEIEMN
HiE: 774-760-0087
tE ¥ 774-760-0088
Z g

IR, RN
5. 630-285-0071
f£H: 630-285-0075
LR}

TR, FETEEEHTM
HiiE: 972-818-7423
L H: 972-818-2924
AR

A, 2 BRI
Hi5: 248-848-4000
PRI, 4SBT
Hi%: 281-894-5983
S8 YRR

VAR, ENES N

HiiF: 317-773-8323
tEH.: 317-773-5453
H1if: 317-536-2380
2200

KGR, AR TN
H1i%: 949-462-9523
f£#: 949-462-9608
H1i%: 951-273-7800
FH), RTRMM
H1if: 919-844-7510
a4, LM

H1if: 631-435-6000
EME, WRAERBLEM
H1i%: 408-735-9110
H1if: 408-436-4270
nEX - 248%

H1if: 905-695-1980
15 F: 905-695-2078

© 2022 Microchip Technology Inc.

KT AH

WRAE - BB

iE: 61-2-9868-6733
HE -

% 86-10-8569-7000
HE - R

i 86-28-8665-5511
HHE - ER

Hif: 86-23-8980-9588
FHE - R

Hif: 86-769-8702-9880
HE -

Hii%: 86-20-8755-8029
HHE - B

Hii%: 86-571-8792-8115
HE - FEBRATBEX
HiE: 852-2943-5100
HE - FR

if: 86-25-8473-2460
HHE-FS

i 86-532-8502-7355
FHE - L

Hif: 86-21-3326-8000
HH - YR

HiiE: 86-24-2334-2829
HHE - w

Hii%: 86-755-8864-2200
HE - M

% 86-186-6233-1526
HE - BR

i 86-27-5980-5300
HE-BR

if: 86-29-8833-7252
HHE - K]

ifi: 86-592-2388138
HHE - 2R

HiiG: 86-756-3210040

BN - BB R

1% 91-80-3090-4444
BN - BT E

Hi%: 91-11-4160-8631
ENE - W3R

ik 91-20-4121-0141
HZ - KB

Hif: 81-6-6152-7160
H#& - R

Hif: 81-3-6880-3770
HHE - KBS

Hi%: 82-53-744-4301
HHE-ER

1% 82-2-554-7200
OREGW. - FHEY,
i%: 60-3-7651-7906
TREGT. - #ARIS
i 60-4-227-8870
R - DBk

Hif: 63-2-634-9065
Frindg

Hif: 65-6334-8870
EEHIX - FiT

Hif: 886-3-577-8366
ERHX - F

1% 886-7-213-7830
HEHKX - §b

1% 886-2-2508-8600
=E - 88

iE: 66-2-694-1351
R - T

i 84-28-5448-2100

IVAZEEYTY

B - R

H1iE: 43-7242-2244-39
fEH: 43-7242-2244-393
FH - AR

Hiik: 45-4485-5910
fEH.: 45-4485-2829
5= - R

i 358-9-4520-820
%E-BR

H1i%: 33-1-69-53-63-20
fEH: 33-1-69-30-90-79
BE -

Hiif: 49-8931-9700
EE - A

Hiif: 49-2129-3766400
TR - W /RATRE

Hiif: 49-7131-72400
E - RRHBE

Hii%: 49-721-625370
BE - FRE

H1i%: 49-89-627-144-0
fEE: 49-89-627-144-44
EE - PHREE

Hii%: 49-8031-354-560
A3 - BRI
Hiif: 972-9-744-7705
BRF - K=

H1i%: 39-0331-742611
fE#: 39-0331-466781
-w wil B EAN

H1if: 39-049-7625286
= - ST

H1i%: 31-416-690399
. 31-416-690340
BN - ReEREHR

Hiif: 47-72884388

W= - &£y

Hii%: 48-22-3325737
BORT - A
H1i%: 40-21-407-87-50
YT - DR

H1i: 34-91-708-08-90
fE#: 34-91-708-08-91
Hige - BHEEE

H1i%: 46-31-704-60-40
Bl - HiEEF AR BE
H1if: 46-8-5090-4654
%E - k&EH

H1if: 44-118-921-5800
fE#: 44-118-921-5820

DS00004495A_CN-2 30 1T


http://www.microchip.com/support
http://www.microchip.com

	简介
	目录
	1. 概述
	2. 移植组件
	2.1. MPLAB X IDE项目
	2.2. 工具配置
	2.3. 时钟
	2.4. 外设库
	2.5. 端口引脚
	2.6. 驱动程序
	2.7. 系统服务
	2.8. 中间件
	2.9. 应用程序

	3. 参考资料
	Microchip网站
	产品变更通知服务
	客户支持
	Microchip器件代码保护功能
	法律声明
	商标
	质量管理体系
	全球销售及服务网点



