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(Eily

SAM E54 B HL (MCU) b B XUAF-i [X TN A7 S FF B T AR P SE B SE SE 37 Shfe . S FE o B St B oh R e — BUAR

i, FTK R R AR (R ZRFE R PR INAE P I HETE 3766 X 8 3E 5 M7 4% (Non-volatile Memory,

NVM) o SEE BB BhRE < BB B BCH AR A [ [l A, T A S R MG A7 i X R IETEIB AT RIS FFE T o 240 B FH AR P 16 5

I BB ThRE IEAEIZ AT iRy, 28 A AR P I B A K 4k 4218 4T

DL 2 S 5 S A2 [ Bh R -

+ SAM E54 MCU B XX INTE, 0 AfrEfX A AUEEIX B, FAMEAEX ERE — A H 28827 AN F R AR S

Eto
B K UART ARy B 32 R BIAAAE X A i), SRR TE A0 E NAFIX A TFigfT. B)E, Ak L
IR} B S RE R 5 UART (30 [ 287 & 97, JH 8T UART (3 [ 2578 K4 B BITE# X B .
SER T RS FAURE R CERE PC Ligf) BELLE ST (Bl UART) Sk E 4.
SEP S 5 0 T RE AR A AE A BT A i SR 18 AT, B AE T = RRAS, M e i HAb R R 7 ThRgiz
7o

KSR GR T B Ad B UG X A AE7E SAM E54 MCU b S BI Sz 5835 S FHAR 55 o
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1.2

1.3

1.4

AN3767
BEAEATH A EER

AR B R

SAM E54 Curiosity Ultra 77 &t

SAM E54 Curiosity Ultra J & i 2 I T34l SAM E54 %4 ALK K L EAL. SAM E54 T Arm® Cortex” -M4, g
PA 120 MHz $ii#3217. SAM E54 Curiosity Ultra JF &R & & i e ds AR S, PRI o R Ml - BT TR a6 H .
F Fraf LLiE T MikroElectronika mikroBUS™ Click ™ & EL#HRKH JR ThEE, 0 LAEFH Microchip PHY FAR s 0 AR
EHE, 4 Microchip 3 AR IN Wi-FieiE £z 2h a8 DL L f# F Microchip & 43118k 8 03 At N Ffan e Thgg . Bt i
FH4™ @B, FH 28R AR SAM E54 Curiosity Ultra FF&AR [ B FF & & FhS L, 4045 Bluetooth®3%4%i. CAN. EH
JI 71 (Graphical User Interface, GUID . #BEM CInternet of Things, 10T) « #L&% AJF & A& 58I # it .

SAM E54 Curiosity Ultra JF & 7] . Microchip BEL4H M 3R EL

MPLAB® X £ mFF % ¥ (Integrated Development Environment, IDE) F1 XC 4%

o

MPLAB X IDE &3 F§ & H.& 2 v i B AR, B8 2R iR LR, rIHmRI. E. JFR. Wil
I8IF K Z % Microchip # 5 AL AN .

MPLAB X IDE W] M\ Microchip Wufi3REL . A SCR 8 1 R F2 748 MPLAB X IDE JiiAs 5.40. MPLAB XC Zwi¥4%
A M Microchip W3 3R HC . AR SCRY s 1 ) B2 PR 782 MPLAB XC32 i A 2.41.

MPLAB Harmony v3

MPLAB Harmony v3 & — N 5E &8RN T RAES, REus4 4t R G B ] B3/ i, Ve siiEE
T 32 {3 PICTHI SAM H - HUS IR T I FF A, 1 TG AL BB AR A5 18 . 53 2 WS e B 1 5 b i

‘B 135 MPLAB Harmony B & % (MPLAB Harmony Configurator, MHC) , iX&—#h 5T E GUI KTk L
B, ATfRifbasth st E . k. BEMN ARSI L. MPLAB Harmony MHC AT {F it 5 MPLAB X IDE £, &
BA R Java ATHAT SO, PG A T A R IR

A SRS R R FE P48 LR MPLAB Harmony v3 %6 . FIF AT U GitHub T 03 B 53 5 e 5456 F) MPLAB
Harmony W4 # %% (MPLAB Harmony Content Manager, MHCM) T &,
« CSP GEHAZHE
DEV_PACKS (Harmony 3 7= i #i4is 1%
MHC (Harmony 3 it & #%)
HEMT (HEER
* bootloader_apps_uart (UART H 2852 M FFEF)
* MPLAB Harmony Z%#% W £/ (MPLAB Harmony 3 3% 5 27

Python

N R Python v2.7 JHIASK & 3F —HEHISCf: (UART #fseffd B X4FE e fse it 3 s 2R ) K4 31—k
M ENL PC & i%3) SAM E54 Curiosity Ultra JT & 4R .
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https://www.microchip.com/Developmenttools/ProductDetails/DM320210
https://www.microchip.com/mplab/mplab-x-ide
https://www.microchip.com/mplab/compilers
https://microchipdeveloper.com/harmony3:mhc-overview#download
https://microchipdeveloper.com/harmony3:mhc-overview#download
https://github.com/Microchip-MPLAB-Harmony/csp/
https://github.com/Microchip-MPLAB-Harmony/dev_packs
https://github.com/Microchip-MPLAB-Harmony/mhc
https://github.com/Microchip-MPLAB-Harmony/bootloader
https://github.com/Microchip-MPLAB-Harmony/bootloader_apps_uart
https://github.com/MicrochipTech/MPLAB-Harmony-Reference-Apps

AN3767
it

Bt

SAM ES54 MCU = {1 S i 57 R FH R P ) 55 LAt X TR ThisE e N7 il DX fin 24 M A7 X A RIEAEIX B EAT
AT RS FH R P A4 24 BT SRAT T AR A7 ik X RO TS S A7 X, TTH 55— N7 il XA ic O ARE ST X
EFAXAT AR IX ALY, PTAEISAT R E i B0 A7 ik DX 0 24 A RSCAS B8R ORI 0 S8 20 A A X S R A £

SIS B LR 2 AN 552

o MRS
SEI BT 5%

MNARFFAS——REBELH R . AR B B& R M X N7 RS S X s 17, Mk
15 BNAT At DX AT T B AR A 1) [ 2 e & P SRR Y o A SCRS A i e 1 N FE AT 85 AR i e il i it S
FEFAESKEE NVM EHPRS AR UARRINAAGE X, Z NS X T B B A R B, WEEX A BT
i, 4 500 ms fisw—ik LED1 8k LED2, M1f#fiElX B izfrhy, % 1000 ms s —Vk LED1 5 LED2. 401, M
LED1 FFif, 4 SErf BHERE, 7R IETESIAE X RMIER S, LED2 FFUs s, [RIRE, kTl o8 3 b 2 e [
e EEIZIRE.
SEI BT S —— B Wi XHEEE MY L UART SERF 080 5N A EHL BN RS 785 AR E
WL PC HIE RIS S SPAT R ER . B, kAT ERIRE, W RvENHEF IEEET .
SE SR SS  A BLR FAT 4

. HEMLS.

o fAAFRIES

o REE(ES .
U T S SR SRR
F 2-1. seit TR AER 3T

Application Task Live Update Task

Check the NVM Controller Communication N and Programming
Status for Fuse Bit Task Processing Task Task

]

BANKA BA"KBJ 7~ Communication /" Programming
Interface § Interface

UART PLIB | ; NVM PLIB

Note:
LED1: Toggles by default after DUT reset

indicates the application is ready for

Live Update HOST PC
LED2: Toggles when Live Update is successful,

means the firmware is programmed

to the inactive bank
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UART SER BTl

S 5 3 e SR e T R TS AN N ENL BN PR, UAE S BN S e, e
PSR/

UART s B B GRS . BdR K. ar S REdR=Z1, W NE R,

B 2-2. UART S2B B H Y
GUARD Data Size Command Data 0 Data N
(4 Bytes) (4 Bytes) (1 Byte) (4Bytes) | T (4 Bytes)

Ry
- RIS AR R 0x5048434D,
- ME BT R A
- SEI SR AR A A RO BRSO IR A B R E, AN k85 SR AT .

© BEREAA
- % B R BRSO Bl
- ZAER A AT R .
© R
- RARELEN S, REGLINWEEN 1T,
- SCRRRIAT R

* Unlock (0xAQ)
* Data (0xA1)
* Verify (0xA2)
© HiR
- LS EARYE A & b B I HA
- BRI BRI B B
- EZEREFHBUIEAE RN (4 AFAT AL,
- PR EL LN REE (LSB ERD #30KRIE.
i RZARAS
SIS R % — A B A AR R N R A A A . R REE R B AT — % A & H M SR Y BAE 100 ms BT (R
MR JERIEFSAS .
A R RARRG U T -
+ OK (0x50)—— e I B R Ab 2 iy &
Error (0x51)——4b 2y 4 18] th &5
Invalid (0x52)——Z I BT R 4
CRC OK (0x53)——CRC ¥iF 3}
+ CRC Fail (0x54)——CRC WiIF &%

T UL B UART SIS Bl i3 b5 P 037 SR R S8 GRS VR 20 5 B

i 21t B
Unlock #r4
AR RLR S ) Unlock 43 51 0~ B AT R
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F 2-3. UART Sz 5 #T Unlock #r4>

Request Response

Unlock iy & WZITE 5K — > Data dr 4 & 2 B &
- Wt A TR LR AR A R g b A 5 SRl
- %AE B T IR RIS bR B AT N AR TS A .
— %t AN FH T IR IE g AR 1 B L B 0 Bk 2 75 AL T B Unlock iy 4 (1 X3 .
o BRI IVEIRE T ECN 8 AT GRIEAHIIE + BB/
o RigHhdl:
- CERNARFRRSEHN
- ZHHEEGR TR, NIRRT RIS T H AR T A .
- WAZRAEHERR B0 N TR X 5
- BEEATHAHEERESF, ZELIRESR 0.
o VBN AEERR BT N O, BABR T A . A OREERR B TCTR/NE ZE B, 1S L MPLAB
Harmony B % REF BN “ 5228 F AP AEEFET” o
Data fiy4
T AH ML R f¥] Data iy 27 51040 R B TR .

2-4. UART 2 E# Data fird

Request Response

Erase Size +
4 Byles

* Data fis 4 H T KX WG HdE .
o BE KNS THGEBHNEM A (4 AT .
o RN EEBRIINERIN (T84
o HuliB bk AU T2 BT EIT Unlock fir & R8I X8 A o
IR ST RIEMBY X USMIAT S HAE, R SR, IR SRR 57 .

Verify 4
i KA LI N Verify A4 25100 BTR .
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https://github.com/Microchip-MPLAB-Harmony/bootloader/blob/master/doc/help_bootloader.chm
https://github.com/Microchip-MPLAB-Harmony/bootloader/blob/master/doc/help_bootloader.chm

2.3

2.4

2.5

AN3767
it

Bl 2-5. UART BT BEHT Verify iy 4
Request Response
| GUARD Data Size Verify CMD CRC CRC OK CRC FAIL ERROR Irivalid
050484340 4 Bytes OxAZ 4 bytes

 Verify fiv4 F T 50U & A Ym0 UG 50
% CRC 45 IEEE® CRC32, HZ T A 0xEDB88320.

o GfEIE, SR HERBURE TN CRC, Pk Z & ST A iiiE .

WLl CRC 51 & 1E2 B AR B 3847 .

BEES

A 55 11 5T LA s s 38 5 5 45 0 WML PC s N RN o 746 N N BB A5 B a2 Ak

HAAES H0, BEES S RIEZE AR RS UL E R .

WAL

iy 2 AL AT 55 AL T M TS A S5 R i & FF AR H R o 2 A 55 K Wi MUAT B3 3R B 25 2L PC, - A SREUC R (i 2 R A 12
W, WHZAE S5 2R PRI S AT 55 -

GRIEAESS

G A AT 95 B0 A P eSO 38 A Beds Bons A B N AF B AT 2R . B NVM SRR PE BT AR SRR B N4, fEZE 15 INAF

A 52 IR R AR A7 18 P8 5 48 55 AR — N R

TG T TR ST R
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Bl 2-6. EFTHEHATHAE R

Receive Data
Host PC Communication Task

(Send Error Response) No

Valid
Guard?

Packet
Received?

Command
Processing Task

(Send Error Response) No Valid

Command?

Ready to
Program?

Programming Task

i

Send Error Response No
( P : Program Yes Ready for

Complete? next upgrade

Frikas A )=
DR o AT A7 X SR MCU 38 S S S0 SRR k. LT 4645 A48 T SAM EB4 XUTE i X IR A7 O 17 f 28
A7 53 B e 2 PRSI ST SRR P 5 LA .

SAM E54 [NAFRCE AP MNEAEIX : 76X A FIEREIX B WIAMFREIX BTk 9 B 282 7, BiJS 2 BHIRR FR AR

RN, fAEX A WU 33k 0500000000, FEAEX B MLt FHihk 000080000, Wi RHkE 000000000 [
XIS EAAE X CEBRUCNIEREX A, Tl Bl 0x00080000 M —NMEME X AN IETESIF X .

. WATEIHEE 0x00000000 MG X FR NG SIZMEIX, KN Cortex-M CPU ZE#4 i A Mk 0x00000000 JB4T
HRIRTE A . [k, EALR 7R EIEAT AR 35 2L 2] 000000000,

NG T S SN AR K SAM ES4 XA ik X TN A7 AT -
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Bl 2-7. XUFEAE X 7 Ak 25 r G SE s BEHT L AR A

B BANK A Flash Start Address (0x00000000)
Bootloader Code
Bootloader End Address (0x00001FFF)
Application Start Address (0x00002000)
BankA —
Live Update +
Application Code
L BANK A Flash End Address (0x00007FFF)
BANK B Flash Start Address (0x00080000)
Bootloader Code
Bootloader End Address (OxO0081FFF)
Application Start Address (0x00082000)
BankB —
Live Update +
Application Code
- BANK B Flash End Address (0x00100000)
PATIRAE

f#Fl MPLAB Harmony v3 UART #{tfs {47 H 25 FE P 1 YO S 5 B R FE Pk AT 4w fE . BAR 280+ MPLAB
Harmony v3 UART #4252 7 RSB 58 357 5 F F2 7 1 R AR PATIAE -

UART #[&Ri" B 2EF RARIATIE

UART #fsfri B 258 PP AR a8 0F ZALI T A6 40T . WUERBATHEA R TH e 2611, I UART #fsfrdn B 2488
FEITAG4RAT F P SRR FE o UART i R4 B 28R 7 A [ 1 T GO QR AT IN AR AN i R B 1

R T
o AR TTERAR LI R AIE B R AR G, DUELE S AL SR HEA B 2R

il J7EIE RAM AR 16 D7 RS H 28R PR BN (0x5048434D) , DUEFE SRR AL s HEN 5 2%
(e

TG T G R S B N AL R I MPLAB Harmony v3 UART #5357 H 2452 7 R A AT AL
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El 2-8. 4iF2seit R TR MPLAB Harmony v3 52578 7R

Port Initialize

Trigger Detected

Check
Trigger

Reset command to Jump to

No Trigger application

Check for
valid
application

No Valid Application

Valid
Application

System Initialize

A

—— Firmware Upgrade Mode —

Erase/Program/Verify

Run Live
update
Application

G SIAFAE X B 1T B X P IR R IIBUE (E 28R + SER RH S HART ) SkRFFZiHbik 000080000 AbRIIEES)
FigX . 7EEBETPRIPAT ARG, @M BN AR, SEisEH R AR TR P % T K 2 RPATHFEIX L
WM ARG H A (BKSWRST) . #% FIF5% 2 84T L T4k

AT X UAF A EIE A4 XA FIESIRES, IS X AT ARG sk . A X A LT IEsPIRE A4 X B

RTIEERAS

KR A4 LS AT G 1 N AR .
INAE IRV TR s 22 Ao o | A S e B I A7 b3l 0x00000000 FIFEREIX IS B . IXLels 22 A7 7] DL BA S R B g A, 24
2558 7 M EHIIEIRF] BKSWRST A, B AfE (NVM) #5427 (2 4e 4 1) BKSWRST /& 1. BKSWRST & 1
B, INAE (NVM) $E #2853 e qE 6 X IR Ia 224 (STATUS.AFIRST) HIsHT IR 15 B a2 47

(STATUS.AFIRST) , I Rff=s:
STATUS.AFIRST = 0; f#fiE[X B fricis ki ) 0x00000000
STATUS.AFIRST =1; fEfiEX A fRicia bt mst ] 000000000

SR, NAE (NVM) i 30gs Ar i 227 (STATUS.AFIRST) [FRIRA, FHBKF 205326 X LIS T/CHT .

9% MPLAB Harmony v3 UART &R H 2R FIE £ (5 8., 1525 W.<Harmony folder>/bootloader_apps_uart/
apps/uart_fail_safe_bootloader/bootloader.

© 2021 Microchip Technology Inc. MF%id DS00003767A_CN-# 10 5
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SEIN R R A EPATIRE

i3 MPLAB Harmony v3 UART g {7 [ %5 F5 Fr i Dh g R SN 50T I HIARFE J 1 28R oo i 2812 SIS 7 H 7

F, #RJE CPU KT AT IZAE T -

SEI ST N PR P N LR ASOHT B SRR P AR o A8 SEIN SR M RE 7 BRI PAT TH R, R Ui 32 IR IR 3545 T
— AR OETE R . $ N ITR SW2 S5, REINECH SRR AF . 4% R IT R & SRS RN R 7 A HAEAE X, T AR
EHENAAAE XA TSR, S X TARE SRS . A6 X A L TARGESPRE A X B A TR sIRE. 7

bb, R B AL dr 4 LLISAT THRE IO M R«
IR B T S SR AR AT A
Bl 2-9. SCH ST H AR P AT AR

.
’ Reset <
[
! Live Update Application
: System Initialization
1
1
1
: P ! """""""""""""" S
H 1 SYS Task \
1 4 1
_______________________________________________ ]
: | " \ 1
1 | 1 1 1
I 1 ! Application Task ] !
i ] 1 1 |
1 : ! Check 1 I
! 1 1 the Bank 1 i
I i 1 ] I
I | ! ] I
] : H ] 1
¢ 1 | Bank A Bank B i i
{ ! i 1 1
{ ! 1 1 |
{ ! I 1 1
{ ! I 1 |
h ! 1 y A 4 1 1
f I 1 1 1
1 : 1 Toggle Toggle 1 1
! 1 1 LED1/LED2 LED1/LED2 ] {
i o T
1 '
1 1 | 500 ms 1000 ms 1 1
1 | ! '
: ! I ! I
1 | \ 1 1
1 1 N e e _____ ’ |
1 | s
I 1 !
1 | g
1 | !
3 1
i | e Y 1
1 1 e = 1
| 1 ’ A 1
q ! [ p 1
h ) I Live Update Task p 1
1 : ! : ]
! | : Live | ]
: 1 i Update : I
1 ! Request !
H ! 1 No q, i 1
I ! 1 ? 1 H
I ! 1 ] H
I ! 1 ] H
1 | ! p 1
I : 1 *  Receive Packet : 1
1 | | *  Erase Yes ) :
: : 1 o Program : 1
! | i 2 Verif Receive Turn ON LED1 1 i
: : 1 Firmware and LED2 : 1
1 1
: ! I 3 I
h ! I 3 1
h 1 1 Success 3 1
h : I : I
1 1
: : 1 4 : 1
1 1
: 1 | Press Switch 2 to Swap Press Switch 2 to : 1
h : { Bank & Trigger Reset Trigger Reset 1 :
i 1 1 1 '
1 l 1
I : : Bank Swap Success Yes : :
'
1 I ! 1
i i i Tarn OFF LEDT ] |
I : ! and Toggle : !
v i ! LED2 | i
1 : “ Ready for next Live Update Reset System ,’ :
T I P S S R SN S
I X !
1
1 D E R AR
1
1
\
\

SR BT I AR PP BT U 20 F

1. SERALE, B MU AE X TN AE I3 S A7 fif DX b B S 5855 B R T o

2.

SN SR N PR AT R GERI AR F T P SR RE AR 55 85 T S SR 55

© 2021 Microchip Technology Inc.
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97 A F2 AT 25 6 25 IR FEBIAT SIS 583 B P FE P IS B A746 X, F748 500 ms /55— K LED1 (M A7fiEIX A 1817
) =24F 1000 ms A=k LED2 (FEGEX B BT .
4. ST SR BT RE RN A 28 7. B, TS BT ERIRE, MBS B kLLIETT.
5. SRR R UCEIE TSR, TS 5 AT 5 2 AT LN A

- MEHL PC 0k F] Unlock 745, JTFHEABEREHEE .

- MENL PC £k 3 Data dr 45, BRE MG IR IS S i X TR R

- MEWNL PC #:U2 Verify v 25, WIFBEIIBBUE, FHSEMAEH T Z NITFR 2 SR HAFGE X FE AT 3R

AL LS AT T 5 (R FE T

6. WIRALIE S FORETMEAR, B ENLN R 15 R HE s A7 X ik A7 TV sh e X SR AT R X, )
I B AT 55 R R AR R, o SR AEERAE, JE A5 LED M LED2, HERIH P T IF5E 2 Kk R4 5 A LA

w

VRE T R B Se i B .
7. SRS EEH RIS, WK LED1 3 A5 LED2, HEBIH M IR 2 RATHAEAE X Il & RS E A LUE AT T
R R R -
© 2021 Microchip Technology Inc. R E DS00003767A_CN-%5 12 T

Y& A



3.1

AN3767
EE

BoE

SEIN B E N A AL S AR R AR
UART iRy B 45#8/7 (uart fail safe bootloader sam e54 xpro) . HAEEHTH RHRIELR

SR I AR PP B H 2R T
o SEREHMNAMET (uart same54 uart live update) o L& PR FEF AT 45 FISCH B8 35T Thig sk
e

e ATLMEH DR 842 4E MPLAB Harmony v3 H24F2FF UART 25 ¥ U5 7F -R #6 3) MPLAB Harmony v3 [ 242
TiiH: <Harmony folder>/bootloader_apps_uart/apps/uart_fail_safe_bootloader/bootloader.

DUF BSR4 T X X FE 7 UART PSR B3RP ENE 258 <Harmony folder>/bootloader/doc/
help_bootloader.chm F<Harmony folder>/bootloader_apps_uart/docs/index.html.

B 252 P EE AR SUF
ERTR Y B (AL MHC A1 7 SUBE BERIBA SO AF (bt1.10) o MHC AL T %
HEE I E R A

o RREGAD R SRR EHE, ROM (REEFiEes) Bdbil.
o EEHERMRGHNE, RAM (BENLUTRAZEAY) Botibk, WTEFR.

BRI IR A ERE T MHC ICE (AXREFECE) 1 H 2Tt

o BRI SO, 2R A RAM 384T, DUREINAE 5 NERAE AT — Rl B i e ici 0 Rl 34T

A0SR AR PP A A R S I AN AT M il R RIS AT B 2R, L A0RE F 28R i SR U7 2 RAM JTk 1 16 4>

T, W EPTR

RfE7E-O1 At B 25FR P 1K/ A 1672 7745, SAM EB4 (1 F 24858 17 R /M43 I 8 N N e Bl 1A H ok B G R/
(8192 F41) o XFEMEWAE B2 Lt — DA D REF e N AR P 5 H 2SR &

© 2021 Microchip Technology Inc. MF%id DS00003767A_CN-# 13 1
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https://github.com/Microchip-MPLAB-Harmony/bootloader_apps_uart
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Bl 3-1. HEAEF H 2 SR 3t

E a-ﬂuat_.huoﬂmdu_sa.'n_ﬁ#m e
# [ Header Fles
o [l Important Fles

# (@ Loadables

toa... x| Mavig... | Avail.. | &

5 T uart_bootiaader_sam_e54_xprd
i Project Type: Applcation - ¢

@-& = D
[= @ ATSAMESR 208
& Chedksum: Blank, no oo
Bl i Packs
o B CMSIS (5.0.1)
i SAMES4_DFP (3.0.27)
T Compiler Todichan

 2C32 (w2, 20) fC:Progri
‘u‘ Production Image: Opte
U License: Werkstation - ¢
= [ Memery
D Usage Symbols deabiled
(5 Data 0 (0x0) bytes
& Program 1,088,576 (0x
- #% Debug Tool
O =0ec
O 5wo (2.000 MHZ)
ik Debug Resources
B Pregyam BP Lsad: O Frd

€€
£7
€2
ES
To
71
72
73
74
L]
TE
7
T8
T8
B0
gl
g2
83
24
85
BE
B7
i
g8
%0
51
82
83
L]
85
L1
57
58
55
100
lol
lo2
lo3
104
105
1og
107
los

oy [RB-B-ALFBL (PR aUeE

* bootloadezr size = Minimum Flash Ezase Size Or actual boctloadez ELT aize
{Rounded of to nearest erase boundary) whichever is
greater.

~f

bou:ltader_s;ze = gle2;

/* Bootloader Regquest pattern nesds To be atored in starcing 16 Dyces of Ram
* by the applicatiecn if it wanta to Iun bootloader at acartup without any
extezrnal triggesz.

zam[0] = O=5048434D;

ram{l] = OxS5048434D:

* ram[2] = OxS048434D;

* ram[3] = 0x504B434D;

L

beotleoader requestc len = 167
#define ROM_START ¢

f§define ?.D‘."L_SZZE bootl c-ade::_s.'lze

#if (ROM SIZE > 104857}
# error ROM SIZE is greater chan che max size of 104B576
fendit

#define RAM _START (0x20000000 + bootloader_request_len)

#define RAM SIZE (Ox40000 - bootloader request len)

#if (RAM SIZE > Ox40000)
# error RAM SIZE ia greater than cthe max aize of 0x40000
fendif

D e
* Memory-Region Definitions
* The MFMORY command describes the location and size of blocks of memory
* on the CArget device. The command below uses the macros defined above.

......................................................................... ;
MEHORY
{
zom (z%) : ORIGIN = ROM_START, LENGTH = ROM_SIZE
ram (gwx) : ORIGIN = RAM_START, LENGTH = RAM SIZE
¥

E: R N RIRE R A XA S TR 45 H 252 7 A7 i X &

3.2 MHC Bt &

LR DR E MHC, 32 SIS 585 b F R e A 0 B R A
1. ¥ SAM E54 Curiosity Ultra BSP #sin#JF><f1 LED Bl & .

© 2021 Microchip Technology Inc.
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Rl 3-2. TR EFTN AT BSP LB

StartPage = | Project Graph ]

(O

Configuration Options THeIp l

X EREOEE $|© View [Root

Device Family Pack (DFP) CMSIS Pack
| SAM E54 Curiosity Ultra BSP |

Core
Harmony Core Service
o RTOS

Peripheral Library Core Service O

MEMORY

SERCOM1
Peripheral Library
I2C

SPI
UART

RTC
Peripheral Library
TMR

= [#

- SamM ES4 Curiosity Ultra BSP
&-BSP Fin Types

2. MHE UFEHERR A PR RS E LI E, FONZEE S h B3 27 00 E .
Bl 3-3. N EFHFNARTFEELTE
StartPage x| Project Graph ] [a] »] E] @ Configuration Options r Help ]
x|a.@-.*|*lil' Wiew: |Root v [=] [+
_ _ = System
Device Family Pack (DFP) = Device & Project Configuration
" [%}--ATSAMESJrPQDA Device Configuration
¢ -Mote: Set Device Configuration Bits via
Core .
Har Core Service B- F:use Settings
o RTOS : +- Generate Fuse Settings [
NVMCTRL Core Service © --Pru:uject Configuration
Peripheral Library . .
- Corbex-M4 Configuration
MEMORY
#-Ports
SERCOM1 #-Clock
Paripheral Library - Interrupts (MVIC)
I2C RTC G- DA, (DMAC)
sPI Peripheral Library F-WOT
UART TMR [ PAC
3. BEESEZSFERFUUH RN R a5 bk AR DTG 0 S 5 8T 8 R i af bk

© 2021 Microchip Technology Inc.
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Rl 3-4. ST SEHT N A AR PR A B

Project Graph [+ ][O
xhﬁ G E E E f|*lil*h4iew: Root -

Device Family Pack (DFP) CMSIS Pack

Configuration Options T Help ]

= #

=1 System

= Device & Project Configuration

SAM E54 Curiosity Ultra BSP " --ATSAME54P2IJ£\ Device Configuration
Iél--F'rDjeu:t Configuration
Core ; ) )
&-Generate Main Source File

Harmony Core Service :
F-5Generate System Source Files

Ié}"TCICﬂ Chain Selections
%----Cnmpiler XC32 ~
B %C32 Global Options
Ié}--Linker
--General
él"':;\-'mbﬂlS 2 Macras
-~ Application Start Address (Hex) 2000

F-Cortez-M4 Configuration

O

RTOS

Core Service

NVMCTRL
Peripheral Library
MEMORY

SERCOM1
Peripheral Library
I2C

SPI
UART

RTC
Peripheral Library
TMR

4.  ¥in MPLAB Harmony Core 4 {4 F-Hc B B FH 27 FISE R B8 W4T 45 o 308 A48 RS, B nml - i A 7+4%
%M tasks.c, UKHTHMAH A BER user.he.

B 3-5. SR EHT N R Harmony Core iR B

(EO
X|QQE@,E *|<Iil'h‘iew: Root -

EVSYS Core
brary

Project Graph Configuration Options I Help ]

==
B Core

= Generate Harmany &pplication Files
Ei--ﬂppllcatlon Conflguration
- Murnber of Applications 25 I

Har P I}J--Appllcatlun 0 Configuration

= RTOS

Core Service O

%----Application Mame |app

MNVMCTRL
Paripheral Library
MEMORY

kb Application name must be valid C-Language identifier

E-application 1 Confim&ration
f-.&pplication Name |app_live_update I

SERCOM1 L EEE Anplication name must be valid C-Language identifier
Paripheral Library
I2C
SPI

UART

-Enable System Interrupt

RTC -Enable System Ports

Paripharal Library
TMR

-Enahble System Cache
- Enahble System DMa
- Enable OSAL

OoooOono

5. WINAT CRC il %1t DSU fitk.
6. N SysTick B.E 100 ms AW (ZFZ) , LMEL 100 ms FEEHAE P B HE .

© 2021 Microchip Technology Inc. MF%id DS00003767A_CN-# 16 5
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&l 3-6. SLBTEHRLAER SysTick BLE

Project Graph™

X|E a B @1 = ’|*Iil' r«‘iew: Root

Device Family Pack (DFP) CMSIS Pack
SAM E54 Curiosity Ultra BSP || System |

Care
Harmony Core Service
= RTOS

Core Service

Peripheral Library .

MEMORY

SERCOM1
Peripheral Library
I2c

sSPr
UART

Peripheral Library
T™MR

] Pin Diagram... |II]E]@ Configuration Options* T Help ]
- |||E] H
E--S_\,rstem

--Device 2 Project Configuration
[i}-CDrtex—Md‘r Configuration
--CMCC Configuration

- MPU

- SysTick
EEnable SysTick
I'él--S\,rsTick Configuration

-Enable Interrupt
~GysTick Clock

" Gystick PeriodiMilliseconds)

a

Processor dock

oo -2

- Paorts
B Clock
- Interrupts (MNWIC)

7. WIN RTC B DR FRAS R i 22 8% LED.
B 3.7. EHEHMAESF RTC iRE
W} |II| E] @ Configuration Options I Help ]
x|lﬂ a E @ E ’|'El'h‘iew: Root =] ¥
=-RTC
CMSIS Pack é}--Hardware Settings
%----Generate Frequency Carrection &P1 []
- Tamper Datection Configuration
Harmcco;i Service E} R’:TC Operation Mode 32-bit Counter with Single 32-bit Compare
o BRTOS E-RTC MODE 0 Configuration
NVMCTRL Core Service O E1-Enable Interrupts 7
Peripheral Library Periodic Interval O Interrupt Enable [
MEMORY
- Periodic Interval 1 Interrupt Enable []
SERCOM1 Periodic Interval 2 Interrupt Enable [
Peripheral Library Periodic Interval 3 Interrupt Enable []
I2¢ ~Periodic Interval 4 Interrupt Enable [
sSPr Peripheral Library Periodic Interval 5 Interrupt Enable [
UART Periodic Interval & Interrupt Enable [
- Parindic Interval 7 Interrupt Enable
- Compare 0 Interrupt Enable
Compare 1 Interrupt Enable [}
“Overflow Interrupt Enable O
- RTC Prescaler DIV1 w
~Compare Yalued 0x| 200 :
-~ Compare Yalugl x| 0 S
- Clear on compare Match
[F-RTC EVENTS configuration
8. WIN UART BRI REIA L 2P IX, DMELEIZ TN TN PC Hlg Sy 537 N L -

© 2021 Microchip Technology Inc.
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[ 3-8. LR EHTMATER UART ALE
LYEO

Project Graph

Configuration Options Trhlp ]

xhiu [ R:al § f||§| h‘iew: Root

Device Family Pack (DFP) CMSIS Pack
SAM E54 Curiosity Ultra BSP

EVSYS
Peripheral Library

Periphearal Library
MEMORY

Core
Harmaomy Core Service

Peripheral Library

SPI <2 Peripharal Library

TMR

9.
10. P UART SILLAENL PC i -
Bl 3-9. KW EHMHFEF UART 51 HIBCE

=&

EHSERCOM1
E-Select SERCOM Operation Mode | USART with internal Clock -~

--Enahble Interrupts ?

--Receive Enable

-~ Transmit Enable

—-Enable Ring Buffer ?
T:-: Ring Buffer Size 22
“R¥ Ring Buffer Size 1285

--Enable Run in Standby [
SERCOM PAD[1] is used for data reception «
PAD[0] = T>D; PAD[1] = XCK

- Receive Pinout

~Transmit Finout

L

- Parity Mode Mo Parity ~
--Character Size 8Bits ~

--Stop Bit Mode One Stop Bit
-Baud Rate in Hz 115,200 =

it MHC > Tools > Pin Configurations (MHC > T E > 5|JHEE) Ja 305 A B #1E

Project Graph l Fin Diagram x] Pin Table x] Pin Settings x]
Order: | Pins v Table View Easy View
;i:m ber Pin ID Custom MName Function Mode Direction Latch Pull Up  Pull Down Drive Strength
111 pC27 SERCOM1_PADO SERCOM1_P.. ~ | Digital High Impedance nfa O O NORMAL
112 PC28 SERCOM1_PAD1 SERCOMI1_P... ~ Digital High Impedance nfa D D MNORMAL  ~
v IS N 3
E: {RE SERCOM1 I TSy BEBESS . AR FEH T HAd ik

33 THH®EA

- ROM_ORIGIN 1 ROM_LENGTH y XC3
TR A dh ik A B

Preprocessor macro definitions (FALZRSEEE )

2 BERRAS R R, Kl MHC R BtIME S - 152 WS BRT R H

- R MHC rh i S AR iR A bk {8 B B3RS BB R ST b O RN IR et g ik (B . 155 I B 4%

FEFF B 3E SCRER A AT

- DU g i AT 745 1 52 JOR E 3.

${MP_CC_DIR}/xc32-objcopy -I ihex
{IMAGE TYPE}.hex

(EFAERE
Execute command line after Build (ZE4%%5HATHL1T)

hex A e — 3k S0

-0 binary ${DISTDIR}/${PROJECTNAME}.S$

${DISTDIR}/${PROJECTNAME} .$ {IMAGE TYPE}.bin
© 2021 Microchip Technology Inc. MF%id DS00003767A_CN-# 18 1
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Rl 3-10. S ST AR —HEHI SO A B B

ﬁ Project Properties - uart_live_update_sam_e54_cult

Categories:

General

File Indusion/Exdusion
Conf: [sam_e54_cult
b @ Loading

@ Libraries
nﬂul di
=+ @ XC32 (Global Options)
wc3z-as

wc32-goc
w32-g++
wc324d
wC32-ar

Code Coverage

Manage Configurations...

Configuration type: |application «

Pre and post step operations:

Note: commands sre un from the project directory (ProjectDir macro belovd

[ Execute thisline before build

Insert Macro

Macro Value

Device ATSAMES4P204

ProjectDir "D:\MassMarket\reference apps‘\apps\sam £54_ cult\same54_u:
ProjectName uart_live_update sam £54_cult
(ConfName sam e54_cult

£

Execute this line after build

yy L ihex -0 binary ${DISTDIR}/${PROJECTNAME} ${IMAGE _TYPE} hex ${DISTDIR}/${PROJECTNAME}. ${IMAGE_TYPE} bin

Insert Macro

Macro Value

Device ATSREMES4F200

ProjectDir "D:\MassMarket\reference apps‘\apps\sam e£54_cult\same54_u:

ProjectName uart_live update sam e54_cult
(ConfName sam e54_cult

£

Options affecting hex file:

[] Insert unprotected checksum in user ID memory

[ Mormalize hex file

- Cancel Apply Unlock Help

© 2021 Microchip Technology Inc.
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4. BTN HER
4.1 BITHEREFNAHER

IR LUR AP RAE ] MPLAB Harmony v3 UART B {47 (5 2 T2 o S I 5837 I AR P i AT i 12 «

1. F# MPLAB Harmony v3 H 2 4.
2. F# MPLAB Harmony v3 UART [ 2882 ¢ B FE L.
3. ¥ micro-USB £k#i %85| SAM E54 Curiosity Ultra & AR fI 183 1
4. ffH MPLAB X IDE #T7F UART 4" H 45525 (#54%: <Harmony folder>/bootloader_apps_uart/apps/
uart_fail_safe_bootloader/bootloader/firmware/sam_e54_xpro.X) -
Y WU T H E TR E N nT LLfE SAM E54 Curiosity Ultra JF &R | TA1E.
5. Jaz MHC J:% L R38N SAM E54 Curiosity Ultra ¥ & AR B 3T Hc B 10 H .
5.1. #ikx SERCOM2.
& 4-1. #£ MHC HE WAL B 5 %47 F —Mk SERCOM2 4+t
Project Graph™ [« (=] (C] [ configuration Options* | Help
(X .@u all § | @-|<Iil» |'u'iew: Root =R
~||E-SERCOME
--Select SERCOM Operation Mode USART withinternal Clock
i
NVMCTRL
Py Confirm Component Deactivation? X
MEMORY — i) | The following components are going to be deactivated:
| SERCOM2 | Bootloader SERCOM? (sercom?)
Peripheral Library MEMORY
* _* UART Are you sure you want to deactivate these components?
—— ® :
I
5.2. ¥ SERCOM1 53! Project Graph (I HED .

© 2021 Microchip Technology Inc.
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A 4-2. £ MHC HEHECE H¥EF——3% I SERCOM1 #hi%

Project Graph™

XCRERE 4| &

Device Family Pack (DFP)

|II| E] @ Configuration Options™ I

View: |Root i

NWMCTRL
Peripheral Library

btl_UART_dependency (UART)
Unsatisfied Direct Dependency

SERCOMI (sercoml)
SERCOMZ (sercom?)
SERCOM3 (sercom3)
SERCOM (sercomd)
SERCOMS (sercom3)

5.3. i#5E MHC > Tools > Pin Configurations (MHC > T.E > 5| JHIECE) 53 5] I &#74:.
5.4. K& SERCOM2 5| L & .
& 4-3. £ MHC ' EHife & 5 ¥ FEF—Mi% SERCOM2 5| it &

Project Graph™ I Pin Diagram xI Pin Table xI Pin Settings x]
Order: |Ports v Table View Easy View
[
Ei:mber FinID Custom Name Function $ Mode Direction Latch Pull Up  Pull Down Drive Strength
100 PB24 SERCOM2_PAD1 SERCOM2_P.. ~ | Digital High Impedance nfa O O NORMAL
101 PB25 SERCOMZ_PADO Digital High Impedance nfa O O NORMAL  ~
AC_CMPO — "
102 PB26 E1C_ExTINTS Digital High Impedance Low O | MORMAL
103 FB27 fe=iie] Digital High Impedance ~ Low O O NORMAL  ~
104 PB23 PDEC_QDI1 Digital High Impedance ~ | Low O O NORMAL ~ ~
SERCOMO_PADO — -
105 PBE29 SERCOM2_PAD1 Digital High Impedance ~ Low O O NORMAL  ~
After Pin 0 Reconfigurations
100 PBE24 Available ~| Digital High Impedance ~ Low O O NORMAL  ~
101 PB25 Available ~| Digital High Impedance Low [l [l NORMAL  ~
5.5. fic & SERCOM1 5.
\
&l 4-4. £ MHC T EHEE 5% EF—& E SERCOM1 5/
Project Graph I Pin Diagram x[ Pin Table xI Pin Settings x]
Order: |Pins ~ Table View Easy View
:Ji:mbar PinID Custom Mame Function Mode Direction Latch Pull Up  Pull Down Drive Strength
111 pc27 SERCOM1_PADO SERCOM1_P.. ~ | Digital High Impedance nfa O O NORMAL
112 PC23 SERCOM1_PAD1 SERCOM1_P... ~ Digital High Impedance nfa O O NORMAL -~
. . > A
© 2021 Microchip Technology Inc. MF%id DS00003767A_CN-5 21 7T
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¥E:
* SAM E54 Curiosity Ultra ¥ £ 4% % SERCOM1 4+ F EDBG. [Kit, 2% SERCOM #h ik K&
A AT B .
o TUH B HEEH R, FUiE2 ¢ H MHC.
6. EWAERIAH. 8 MPLAB X IDE %% I4nfe UART MUY H 2R 7.

7. i MPLAB X IDE /8 U P BRE B4 % UART iR Ry F28FE . MOP IR AU B AR P — kIR, %
WRAGCRE 55 SN BT I AR PP 0 LI A g, WP IR 9 PR

7.1. M E SRR IR SO T IR S IR L2 T B, PROIZIE R UART bRy 9 248 Fr 200 H SEHT
& 4-5. £ MHC FEHEE B EF—HRIFLER

Project Graph™® IIIIE]@ Configuration Options* ] Help
X|QQEEE @|‘Iil'|\l'iew: Root ~ =

~ || B System

Dsu Device Family Pack (DFP) EDevice & Project Configuration
Peripheral Library I 1 : . . .
| System |8 CMSIS Pack EHATSAMES4P204 Device Configuration

NVMCTRL
Peripheral Library
MEMORY

-Mote: Set Device Configuration Bits via Programming Toaol

E-Fuse Settings
I --Generate Fuse Settings |:|I

--Project Configuration
- Cortex-M4 Configuration
F-Ports
- Clock

UART Bootloader
Bootloader
MEMORY

UART

Peripheral Library
UART

7.2. 7t Project Properties (W H @M % M, %+ Building (4% , #AJ57E MPLAB X IDE H/4i%
Execute this line after build (7E41% G HATZRILIT) , WTEFIR,

&l 4-6. £ MHC F EFELE 525 F——EHEm LM

a Project Properties - uart_fail_safe_bootloader_sam_e34_cult *
Categories:
v 3 General Configuration type: |application

@ File Inclusion/Exclusion

- o Conk [sam_e54_cult

Pre and post step operations: Note: commands sre run from the project directory (ProjectDir mscro below)

i.. O EDBG [ Execute this line before build

[ Loading

o librare

nﬂulldmg - Macro Value

B @ X obal Options) Insert Macro ATSAMES4P20A

ProjectDir "D:\MassMarket\reference apps\apps\sam £54 cult\same54 u:

32-
eseas ProjectName uart_fail safe bootloader sam 54 cult
ye32-gee ConfName sam =54 cult W
w32-g++ < >
xwc32-d
e I Execute this line after build I
Code Coverage 3y -Iihex -0 binary ${DISTDIR}/${PROJECTMAME} S{IMAGE_TYPE}.hex ${DISTDIR}/${PROJECTMAMEY. ${IMAGE_TYPEL.bin
Macro Value
e ATSAMES4P20A

ProjectDir "D:\MassMarket\reference_apps‘\apps\sam_e54_cult\same54_u:
Projectlams uart_fail_ safe_bootloader_sam e54_cult
ConfName sam_=£34_cult "

£ >

Options affecting hex file:
[] Insert unprotected checksum in user ID memory [[INormalize hex file

Manage Configurations...

Cancel Apply Unlock Help

8. f#if MPLAB X IDE FXgw ¥ UART S5 fRT H 25 N HFEF, EAITIRFE .

9. {#iH MPLAB X IDE T # g% ¥ Schf S N HFE Y (#4%: <Live Update application folder>/firmware/
sam_e54_cultX) , {AAHATHRIE.

© 2021 Microchip Technology Inc. R E DS00003767A_CN-%5 22 T
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10. M &3ERfFbIZ1T btl app merge bin.py IR LLE HA U B 28527 — il SO F ST 5857 A 2
Jo e il Y O

python <Harmony folder>/bootloader/tools archive/btl app merge bin.py -o 0x2000 -b
<Harmony
folder>/bootloader apps uart/apps/uart_ fail safe bootloader/bootloader/firmware/
sam_e54 xpro.X/dist/<Config Name>/production/<Project Name>.production.bin
-a <Live Update application
folder>/firmware/sam e54 cult.X/dist/<Config Name>/production/<Project
Name>.production.bin

10.1. @R RRTALES TRt
& 4-7. BREF HHICHEHER

( "\rAn#E#EE Me d Bootloader and Application binaries to ', "btl_app merged.bin®, "#####")

1. M2 IRRFFIZ1T btl host.py, PMENE I bl SO gmAs 20 E i X INFE RS S AA G X . &1
RIS btl app merged.bin MAEA btl app merge bin.py MEAEH M.

python <Harmony folder>/bootloader/tools archive/btl host.py -v -s -i <COM PORT> -d
same5x -a <Address> -f btl app merged.bin

*:
o HIRHZEF TN 25 R, 2 W<Harmony folder>/bootloader/doc/help_bootloader.chm Fii
<Harmony folder>/bootloader_apps_uart/docs/index.html H$2 (i1 E IR AR B T B,
12, FERRT RIS AR 3 S g5 R
Bl 4-8. MR ISR B R VR H &

L ERRIEAT AR SR R RTINS AR (AR MR RO .

. S E—B BRI, T SAM E54 Curiosity Ultra JT- & 8t L i LED1 2458 £ 48 N 1k

. MiF<Live Update application folder>/scripts [t 2 & nFFbIE4T ENRGA M 1ive update.py, LAETE
MBS 53 DX IS AT 2 T WA R FE 2 7 1 [0 B 4403 P A P [ e P2 2 V& 30 23 X

python <Live Update application folder>/scripts/live update.py -v -i <COM PORT> -d
same5x -a <Address> -f btl app merged.bin.

4.2  BTENEFRMNAER
1
2
3

3.1. G 3 btl app merged.bin ¥ 7EMH btl app merge bin.py MIEEFEHA.
3.2. TS H T SR SRR SO B

© 2021 Microchip Technology Inc. MH%id DS00003767A_CN-# 23 1
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Bl 4-9. SEI ST IR ENUAR AR B E O

Usage: live update.py [options]

Dptions:
—h. ——help show this help message and exit
- --verbose enable verbose output
-r BAUD, --baud=BAUD UART baudrate
-t, --tune auto-tune UART baudrate
-i PATH, --interface=PATH
communication interface
-f FILE, --file=FILE binary file to program
a ADDR, --address=ADDR
de;tlnaflun address
-p SectSize, --sectorsi
D tor Size in Bytes
-b, --boot rite fu the bootloader area
-d DEV, --device=DEV f

Command: python <python script> -v -s -i <COM PORT> -d <Device Name> -a
<Address> -f <live update application image>

<python script>: live update.py

<COM PORT>: Serial Communication Port

<Device Name>: samebx

<Address>: Application start address 0x9D100000

Example: python < Live update application folder \scripts\ live update.py -v -s -
i COM6 -d sameb5x -a 0x80000 -f sam e54 cult.X.production.bin

Note: Running the help command provides a brief overview of options available as
shown below.

Command: python <python script> --help

<python script>: live update.py

E: ARASERENHRHNELER, 155 W.<Harmony folder>/bootloader/doc/
help_bootloader.chm HH L1 N IR S5 B AR

TS T S SR A T
Bl 4-10. SCH TS AR 4 G

-
3

to reset the device for the programmed application firmware to run.

LED1 {1k Ak, LED2 JFURINKR, F87~B AR T mFE ) o

5.1. LED1 1% 1 [A4%, LED2 % 500 ms sis—ik, FERNHFERF WFEX A BT,

5.2. LED1 & 1[N 4%, LED2 % 1000 ms 52—k, $8RMAEFMAEX B 1217,
R SW2 R AKX F AL B,  LUBAT 20 S 1) S R [ 4

6.1. LED2 1% 1k [A#%, LED1 % 500 ms mist—ik, FERNHAER WFEEX A 1T,

6.2. LED2 {# 1L A4k, LED1 % 1000 ms mist—ik, T8RN ART M FHEX B 21T,

1 B A S B S A % AR AR A A A, T LED1 A LED2 #B34 fiss . i A T B IR R iR bk 5
71. KA Ik SW2 LA R4, RIEESL IR 4 X SLm) 55 B R T T gt

© 2021 Microchip Technology Inc. I3z EI DS00003767A_CN-%5 24 T
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ak
7.2. W EAF AT A B R L, ARG MPIR 4 TR E S, SRR B N AR T T R AR
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&5t

ARSCRE AR T SR ST PR PP B SE B SR BT I R P vl LA S S IR PP DI RE - RENS AR a3 11 4R 88 4T BT R A L
FIRE R 3 (R TR I SE A A e SIGBT IR . & SUVFESMFE D TAE KIS (], I B TR fh 4 A . ik
AT A2 HE S ST 5 4 SR BT, AT 5 B A i P 2

AR AT FES 2 B06E A7 2R PR PP rp SEEL SN SR Dh e

SCI SRR S5 AE T W A T84T, DS AT I SR F s Bk, F i of R 2 [ PF s R, MRS
ARG M. B, AE TN PC U IR 5 B 2 2k sk
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6. ’%%)‘Cﬁik

MPLAB Harmony v3:
www.microchip.com/mplab/mplab-harmony

*+ fE SAM E54 Curiosity Ultra ¥ &% - 5B S B 58 357 5 FH AR T«
microchiptech.github.io/MPLAB-Harmony-Reference-Apps/apps/sam_e54_cult/same54 _uart_live_update/
readme.html

. ﬁz% ?I%M E54 Curiosity Ultra JT & 8% +1# T Legato Graphics [£) maXTouch® Curiosity Pro #Z#) SD & USB %
AT
ﬁmcrocmptech.github.io/MPLAB—Harmony-Reference—Apps/apps/sam_e54_cuIt/
same54_sdcard_usb_audio_player/readme.html

+ MPLAB Harmony v3 H TR T B
<Harmony HE22 3£ >\bootloader\doc\help_bootloader.chm

* MPLAB Harmony v3 Core %5
microchip-mplab-harmony.github.io/core/frames.html?frmname=topic&frmfile=index.html

+ MPLAB Harmony v3 EZFE TN )T
<Harmony HE4E N #5C#FJ>\bootloadenapps

* SAM D5x/E5x MCU L/ MPLAB Harmon g/v?: HNEENT]:
microchipdeveloper.com/harmony3:sameb54-getting-started-training-module

+ {§F] MPLAB Harmony v3 SZ3l SAM E54 B 54l (MCU) _ERUEREX H 26587
ww1.microchip.com/downloads/en/Appnotes/Dual-Bank-Bootloader-on-SAME54-Microcontroller-Using-
MPLAB-Harmonyv3-DS00003508A.pdf

*+ MPLAB Harmony v3 2% N I f25:
github.com/MicrochipTech/MPLAB-Harmony-Reference-Apps

*  MPLAB Harmony v3 A I3 & FIH A SCRY:
www.microchip.com/mplab/mplab-harmony/mplab-harmony-articles-and-documentation

»  MPLAB Harmony v3 B & #$ Wik .
microchipdeveloper.com/harmony3:mhc-overview
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