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1.2

1.3

1.4

AN3703
BEAE AT EER

AR B R

H# FPU i) PIC32MZ (EF) BAREBATITASR

7 FPU ) PIC32MZ (EF) i ANZEEANTT L EAH TG PIC32MZ B HL, B3 Tisfr4iZ N 200 MHz ) MIPS®
Wiz, BEitEAE PIC32MZ EF R4 8 F HLE A AT ARG B e A AN IR T, ATk N aQBi A\ B DREE A 2 B 2
M.

PIC32MZ EF MCU 13 St in T -

+ 200 MHz/330 DMIPS g
* Er 2 MB RUX SR BE T IN A7 A1 512 KB RAM
o HERERMEED (FE USB. CAN F110/100 LK)
o IR E FPU W4 S fe 2 4 2 N AR 7 ) M B
AR A AR AN A i g%
« EEMIMEE
u] A Microchip B4 MG E3RECH FPU 1) PIC32MZ (EF) SRARVEZANTT L HAA,

MPLAB X &£ F K5 (IDE) 1 XC 4miEss
MPLAB® X £ JF % #5% (Integrated Development Environment, IDE) & —2k a4 J& HL& B il e B [ AR, A
BEMIHRETR I T, TR, BE. Tk AMIGAE K 2% Microchip B HLIK RN BT
+ MPLAB X IDE #] )\ Microchip M5i kil ASCREA4H T MPLAB X IDE fiz 4 5.40.
MPLAB XC % 1%2% 1] A\ Microchip M3k, ASCRN40 T MPLAB XC32 JiiA 2.41.

MPLAB Harmony v3
MPLAB Harmony v3 & —3k 58 &L UK N VR R HESE,  RefeiR (it R TG B ] BRI AR, nR R L T
il 32 £ PICTAI SAM 2304 FHALFIFT R, T E A AL B S AF VRS B . 2 WSO PEAE A5 B
‘B3 MPLAB Harmony it & % (MPLAB Harmony Configurator, MHC) , iX&—#5 T HIT & TR, #HK
JEH P 5t (Graphical User Interface, GUD , FIfE{b# & E . FikH. RERNMNARTFH K. MHC mI1E At
5 MPLAB X IDE $£5%, B EA HMIN Java TTHATSCHE, TS AT HAR T R FR .
ARG s Y R FEFE 48 LT MPLAB Harmony v3 & . X B Y5 AT A GitHub T #:
« CSP GEHZH)
« DEV_PACKS (Harmony 3 /= it 308 )
MHC (Harmony 3 fit & 28 )
AT (A2

UART B4 N L
ok
3] MPLAB Harmony 3 HEZ2 N4 38 Nk LR B FE .

Python

ARG T Python A (Python v2.7) , MSIAIACF TR L R e 3 SCPE EERL PC AR B E AR (it FPU HY
PIC32MZ (EF) B AVELATTT A
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2, Wit
PIC32MZ MCU _I- [ 5 i B8 357 3 AL 5 B 1 A8 B St X IN A7 D Rg . X /N2 X 433l i 46 9 BANK1 Fl BANK2.
TEATAT I, S P AR 3 4 BT B AT AT A A X AUNTE SIS X, T4 5 — N6l X bR ie N AR TS sh AR X
1 AZ 0% X INAF,  FTAEIBAT K B G sh A6k X 0 29 A AR A [ 2 RIS 1) JE VS S A7 X P g FE 8T oA ] 1F
S 5 BT SRR 5 N AT S .

1. MFRERFAES: AREREM )T NIRRT AT RRA IR e 2 7 L FTRE s OO fik [X DN A (K38 B A i (X847
11 A3 B A7t X AT T P o R AS ) B P T e 2 P SRR o AR SRS A R 1) B P RE AT 55 AR i _E A
I ERRREA SO E AR N X GRS, IFE IR E R LED. fltn, MsEss
LED1 JT4h, HAFEXCH ORIV R THANE RSO 1, LED2 m5t. [AFE, SRS RN s
FrEf# xR %R

2. SENEGE RS BN HUE XAEE N (£ UART SER SR h A A4 5 ATHEBLEHUS AR P {5
FEAFAER H HOST-PC RN B &HAT T SN, R4 T2 WPIRAS, T Fe Ve R 7 hBEis AT .

S RS 7 N = A TES

© JEEES

o AT REEAATSS

© RS

UL T S SR R R B

Bl 2-1. SerfSET N AR Rt

Application Task Live Update Task

Communication Command Programming
Task Processor Task Task
Check the BANK ' -

BANKd BANK2 } /" Communication /" Programming
Interface 5 i Interface

UART PLIB i NVM PLIB

HOST PC

2.1 UART SZi 5 # i
SN 5 A o P T S S A AT S USRI R A, DAYE AR5 ML (A e .

UART SEIF SOBT PR CEIE R B/ A & A8 515, W R B s.
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B 2-2. UART SZhREHT Y
GUARD Data Size Command Data 0 Data N
(4 Bytes) (4 Bytes) (1 Byte) (4Bytes) | U (4 Bytes)

© R
- GRIFIE AR E(E 0x5048434D
- ZAE TR I R A
-SRI BT [ U TR BRSO IR RS 2 OR AP, AH B 4k 2 J5 25
& PN
- T BRI HEE R
- ZAE R AT
. Hd
- TRRBALBII G 2. RS MY 1 5N
- XHERHAWT
* Unlock (0xAOQ)
* Data (0xA1)
*  Verify (0xA2)
* Bank Swap (0xA3)

- R
- AL AR a2 B A ) S bR
- BRI B R R BRI SR K
- EREFBRERNEIE RN LT (AT AL
- FrEHdEE LALLM ESGE (LSB TERT A% xUKki%
i RZARAS
IR B B SR — A B R LA SR R i . R RBTEFEC B 1 — 2% i & A ma SRS 5 BUAE 100 ms RS GRH
WD J5 RIS 4.
A R RARS AN :
* OK (0x50): R ThH2SCR Ak i &
Error (0x51): Ab¥ x4 H1A] tH LA 1%
Invalid (0x52): I B T2k A4
* CRC OK (0x53): CRC I
+ CRC Fail (0x54): CRC I&iiF 2%

T A U B A 4 T UART SIS ST D0 e A5 335 SR 82 AR PO 200 15 B

e U
Unlock #74

Unlock i & 80T IR, He v B0 35 A R F i 57
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F 2-3. UART Sz 5 #T Unlock #r4

Request Response

Invalid

GUARD Data Size Unlock CMD Start Address Image Size

0x5048434D 8 Bytes 0xA0 4 bytes

* Unlock iy & A4 E 5 —A> Data iy 4k Hi 2 AT K H
A FH T R R 14 A Ay bt 0 45 At
~ ZAE B A TR R % R H bR A AL TN L
~ %A AR P 0 R B G AR 0 B B B Mo 5 AR TR Unlock 4 1 X35 Y
BRI BIE T ATECh 8 N GREHLEE + BUE RN
o RasHbL:
~ [NAF (¥ S FH R e e s
- ZHUHEEGR TR, NIRRT BT A BT I 4 R b
- EARERR TR /ANA TN T, I A R T A
- BASAH AT, SEBRERNO
NI 73 DT 2 eh b R NN ST B T

Data 4
Data iy 2 P00~ B RN, oA a2 B R .
2-4. UART 2 E# Data fird

&
&

Request Response
GUARD Data Size Data CMD o Image Data oK ERROR Invalid
address
0x5048434D EERgme OxAL Erase Size
4Bytes

* Data fir 4 T RZE UG IR
o HURRANETHGRIBHEE (4 7715 SERRAITRNEAM, BARERT 23
o YU LRI AU T2 BT IE I Unlock i 4 AEE I X 384
MR ZLRE REMY X SMAT S HAE, W SEER, SRENEEE R =57
Verify 74
Verify #ir &7 511~ B s, HoA &8 AH RLIK i 52
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it
Bl 2-5. UART SZB 537 Verify fird
Request Response
GUARD Data Size Verify CMD CRC CRC OK CRC FAIL ERROR Invalid

0x5048434D 4 Bytes 0xA2 4 bytes i i

* Verify #ir4 F 56 UE &% A0 4 A2 AR 2005
% CRC 45t IEEE CRC32, H:£ i’ 0xEDB88320

o RR)E, SRR MINAEHR R E TR N ES CRC, itk iZar & kAT 2 1 Sk
Mt CRC W & 18 Z B8 i X 8 gt 4T

Bank Swap 4
Bank Swap 7 275100 T B AR, A aL S A R IR R .
F 2-6. UART SLZHI5EHT Bank Swap fir4

Request Response
GUARD Data Size Bank Swap ERROR
0x5048434D 16 Bytes 0xA3

* Bank Swap fir & Fl TR AR Bl 770 XA #2105 3 770 [X
o SR ALSAT RS S A0 X g R (1 B R

BEES
BEAE S5 7 DA P IR o T 38 5 5 45 ML PC s N RN - 746 N A BB A 18 B a2 Ak
HAES 2 00, BEES S RIEZE R A& U HCLE R .

MBS
AR S5 A B M A5 A 5 SO i A WAL, 2R J A S g i 3R (81 25 2 AL PCo U R R i & R A &, U
ARG SRR S AR 55

GRIEAES
WEAT: 55 1 545 FH BRSO R 00 B A S A EAT SR . BT NVM SMBE AT AR B BB BE N A, FEAERF A7 4%
A 52 B [RT I A7 U PGB A5 A 55 DRSO — Ml B

TR N B A TR ARAT R -
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Bl 2-7. EFTHEHATHRE R

Receive Data
Host PC Communication Task [«

(Send Error Response) No

Packet
Received?

Command Task

(Send Error Response) No

Valid
Command?

Ready to
Program?

Programming Task

Send Error Response No
( P : Program Yes Ready for

Complete? next upgrade

26  FHEREAE
PR AT SO R DX SR 1Y) MCU 38 St 355100 S8 3T LR R . AT 4 B850 048 1 PIC32MZ S X PR 1077
AR LA e 4 2R S 5 8 AR 0 LA

H AR AL AR 247 T 51 S INZ R ahhh KSEGO (] @i 2247 iz fl b ik 0x9FC00000) 5k KSEG1T (ARH] @ik
GeAF il OXBFC00000) 4b. TEARHFRFH, HZREFAMEALT KSEGO Eilihtib. EAr)5, FFMNTI
SINTFRAEEELT .
INIERE AR 28 20 MRS AEE X (BANKT A1 BANK2) o &R0 IX R4 Wi 1 B FH AR e 06 404 H Fhig 4T
HIBAL X I®, (0x1D000000) :

- WS B X S S B A7 X A AT 4 ik 46 285 0x9D000000

- AEVESHE M X AR IR bR B N R T e 1 b e, BRI . B RN RENER, ES 0

HH L -

TGS X R ah kSR H INAFRE P AE g as b ], BRI SSARIN 5. B RINAEAT RIMEAE R, 185 AR
HIBHE T
FEFNEAE X R B FAT RN, I TAEE TS5 o S 5 50 S R A 05 B e 515 3 24 R A7 Ao X et
FIBARAAEIX, IR HIB AT SE R FE T
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o N R RGHIE D FUE AT TARBLS X I (0x9D000000 ZE INFEH alfE ) o AEBedid ok b B FHFR IR KN AS

PRI PR TR

MRYEPAT ISR, A2 A 0 R4 25 1 2R P R ik I 25 T3 Bl A A DX BB IS B A7 i XA

Live Update memory layout PIC32M

Bootloader
Reset Handler
and Code

Reserved

Checksum Start

Serial Number

Checksum End

Bank 2

Live Update
Application

Checksum Start

Serial Number

Checksum End

Bank 1

Live Update
Application

Boot Flash End Address

0x9FC00000

Program Flash BANK 2 end address
Device+Row Size

Program Flash BANK 2 Serial Start

Program Flash BANK 1 end address
Device*Row Size

Program Flash BANK 1 Serial Start

PATHAE

0x9D000000

B UE ] MPLAB Harmony v3 %4 [ 2512 /7 80 UART #iR 22 4% [ 3512 79 %o S B8 3 B A2 PP AT A2 . DUR 32043+t
& MPLAB Harmony v3 FEAs [ 2852 - Fl Sz i 58 35 N FE 7 1 R LR BT IR AR

EA B EETFRAZPTIRE:

HA B RRE AU E S R A T A6 HAT . R BN BT AR 2 0 WBEA B 2882 P JH A AT FE 7 2 AT A
Fro FEAS 2SR AEBIAF TR AT DLBRAT N R B R R A o

NEGA T R YRR SN SRR FE R ) MPLAB Harmony v3 B57k 5 246 F2 7 R R PAT I

© 2021 Microchip Technology Inc.
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Bl 2-9. 4iF2seit R FTERF ) MPLAB Harmony v3 52578 5 HTE

A

Port Initialize

Check
Trigger

No Trigger

Check for
valid
application

Valid
Application

Run Live
update
Application

% MPLAB Harmony v3 JE:A sl [

Trigger Detected

Reset comma

No Valid Application

System Initialize

y

Firmware Upgrade Mode

Erase/Program/Verify

ZEHBRTFIELER, ST L.

<Harmony framework download folder>\bootloader_apps_uart\apps\

K R ARPATIRAE:

nd to Jump to

application

i3t MPLAB Harmony v3 [ 242 /7 B g A SE it SRS P RE 7 Je - B 28R 7 K T 6 AT 12 S ST I PR Y

S ST N PR 7 LR ASORT B B RE P AR o A8 SN SR M AR 3 BRI PAT TH R, K Ui 22 RS IR 354 T
NS B R . R B R T A A BUR SR AL R

U T S SR N R AT IR AR -

© 2021 Microchip Technology Inc.
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Bl 2-10. SEif M AR HATHRE

I/ Reset < N
Live Update Application
System Initialization
4

- ~
1 SYS Task \
Ly

] \
1 1
: Application Task :
1 1
1 Check 1
: the Bank :
i 1
1 1
1 1
1

| Bank A Bank B |
1 1
1 1
1 1
1 1
1 A y 1
1 1
1

: Toggle LED1 Toggle LED1 1
1 1
1 1
1

1 500ms 500ms \
1 1
1 1
\ U
< .

e Y ____

-~ RN
£ \
I 1
: Live Update Task :

1
: Live 1
1 Update 1
: Request :
f ? 1
1 1
| 1
| 1
! *  Receive Packet :
: o Erase 1
1 . Program 1
s +___ Verif Receil 1
h eceive 1
1 Firmware Toggle LED3 :
1
| 1
| 1
! Success p
I 1
I 1
1 1
1 1
! Press Switch 1to :
: Turn ON LED3 Trigger Reset 1l
1 1
| 1
1 Yes 1
| 1
| 1
| 1
1 1
I 1
| 1
‘\ - Ready for next Live Update Reset System _ 3

_____________________________________________ }
% . y
\ U
\

TR

BTG, A B ESRE T 2 S 3 R e i 28 B AT it X R TG Bh A7 X

SN SR T R R P AT REVTA IR SRR AT SS, AR5 VR Se i TS5 -
IS AR AT 55 23 R 23 IR FE AT S 553 B TR 7 (TS AP X, AN RS LED 1 8¢ LED 2.

SR BT SANAE A B A G SRS AT, 5 WA T 2 AR A I H R R AT 5 45 4k 858 1T
1SR AR SO ] A -2 SR, U SRR BE AT 25 2 AT LA T R AE

- ANAEMNENL PC #2203 UNLOCK i & &, A JFiaU BiE.

- MEWNL PC #:U 2 DATA 52 )5, Wb WU AR RS S 76 X R AT g AR o

- MENL PC #:U B VERIFY a0, xI0FHU 2 i B - By .

- Bl E SWAP Bank &, 2 MIESIfF6E X IBUT SIS, D1 AR, RESAFHX 2 7515,
6. WIS FEFTE R B S SR X It B bR TS A X B AT B X, TSI B AT 55 4 R AL B AR R B
kAR ERME, I 3] LED3,

o DN~

© 2021 Microchip Technology Inc. M % DS00003703A_CN-25 11 1T
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7. WREDE S hRAAT AR, WS NSERT BERTR EGR [, IE H A 1000 ms $il#c— Ik LED3, E2|#% T Switch1
Ui 2 5 45 5567 S P R B Bh s B
8.  WIUESCIN ST, W4k LED3 JEBkES R0 5 LT N — R SE .

© 2021 Microchip Technology Inc. MR DS00003703A_CN-%5 12 T
J P AT



31

AN3703
E

BoE

I BB N R AR L DA R AR

© B3¥PEF (uart fail safe bootloader pic32mz ef sk) : T TGSt 5H N HFER o

. SRR (pic32mz uart live update) : AN FHFERE AL S SN T4 ThAS IS
AT LMEH LUR B4R 7 MPLAB Harmony v3 [ 2852 /7 255 2 145 2 MPLAB Harmony v3 H%$F2/7 10 H :
<Harmony framework download folder>\bootloader_apps_uart\apps\uart_fail_safe bootloader\
R LT B A2 DASREUE SC il fid B UART Mol e 4 3R P I 245 B

<Harmony framework download folder>\bootloader\doc\help_bootloader.chm

TR S

PIC32MZ #3111 XC32 HEH:IIA SCHE i A BN B AL BE A AE A X k. T B 28 P F 51 SN, RLaERsE s
AEFRFR P AT BT SR (Interrupt Vector Table, IVT) 7E P9 [ S2E B FR ARG A 20 8 T INFRE A fg e b . SEEZ A
KER, ESWAERARE Y. Fk, SO A & CREEBEHIER U (app mz.1d) , FEHEIN 3] 52 58 57 R
FRFTHKMNARERFIE . TRERT PIC32MZ 834 H RN HFER H 2 AR SO g8 BRI 2.

Bl 3-1. KT BTN R B SCREE R SO

B3 MPLAB X IDE v5.35 - uart_live_update_test_app_pic32mz_ef_sk : pic32mz_ef sk
File Edit MHC View Navigate Source Refactor Production Debug Team Tools Window Help
EE%% l:y pic3amz_ef sk < “}j"ggv D'%}.'il‘ﬂﬁm' M (PP £ pe:ov0|: & (ST HowdoD?
Proj... x| Files Classes | Servi... | Activ... = || Project Graph [ app_mzdd =
B e A T T BT I I
4 (@5 Important Fies :zl PROVIDE (_vector_spacing = 0x0001);
) Linker s 83| E(_sbase address = 0xsD001000):
b
e B
S e :—f i Memory Address Equates
&) app_ve_updat il
3 E config 88 RESET ADDR I
1 main 89 _SIMPLE TLB REFI B
Lbearies 80 _CACHE ERR_EXCET ss + 0x100;
8 Losdables 91 _GEN_EXCPT_ADDR se_address + 0x180;
52
AR AR AR AR AANN NN RRRRAARRRRRRRANERRRRRRRRRR
a4 Memory Region.
95
o U ;
97
98 MEMORY
99 1
st_app_pic32mz_ef_... | Available Components B 100 /* All C files will be located here. Frogram Flash size of this device is 2M3
+= 101 * Program Flash Memory is reduced by Half (1MB) to support Dual Bank update.
102 Res tes(ROW Size) of memory at the end of bank to store
“ Board Support Packages (BSPs) 103 * ser sed by bootloader to decide which program flash bank to
“ Bootloader 104 * upd:
- Harmony 105 it . .
) _ 106 kseg0_program mem (rx) : ORIGIN = 0xSDO00000 + 0x480, LENGTH = 0x10000! - 2048
- Libraries s
- Peripherals 108 k38g0_boot_mem : ORIGIN = 0x$D000000, LENGIH = 0x0
2 Third Party Libraries 109 ksegl boot_mem : ORIGIN = 0x9D000000, LENGTH = Ox480
110
“ Tools 111 /* Reserve 16 Bytes to Store Bootloader Trigger Pattern */
112 kseg0_data_mem (w!x) : ORIGIN = 0x80000000 + 16, LENGTH = Ox80000 - 16

1E PIC32MZ [ 78 SCEEHERE IR Ut AT 7 DL F B
* fEHRE RN (EBASE) CPU FHAF4HT .4 € hIt i M bk, Wiz % U FARENZE (kseg) Ml
IAHEAL 4 KB Tt 5 F 3k
« MIPS32 WIZE RN IVT BT 4 KB i 5t L.
o LG A EBASE M VS (B BTV . VS SLHR AT AN AT 1] B Hdik 2 18] f) i B e
© RPPEFNA BRI _ebase_address fl_vector_spacing £ HIH B 45Tl b i)t B
o T E 2SR N B R AR S AL AL R 28R P T H R B SE B A R R A kAR DT .
o SFRARKGFNTERESG, BERFESBT5ISNEY, MRS G ER A N 77764 8 1 iR is

Hit: 0x9D000000 .
_RESET_ADDR = 0x9D000000;
kseg0 program mem (rx) : ORIGIN = 0x9D000000 + 0x480, LENGTH = 0x200000 - 0x480

© 2021 Microchip Technology Inc. MF%id DS00003703A_CN-# 13 1
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0x80000
0x480

LENGTH
LENGTH

: ORIGIN
: ORIGIN

0x80000000,
0x9D000000,

kseg0_data mem (w!x)
ksegl_boot mem

/* BlFED */

.reset RESET ADDR :

KEEP (* (.reset))
KEEP (* (.reset.startup))
} > ksegl boot mem

*:
o SR SR HIRE Y B RE SCBERGA SCIF IR 7SI B, DOV AL A 2T 2SR Y S
VNSNS U Keirh a2 S waveid B a b S EE R XU N N

/DISCARD/ : { *(.config *) }

« {EZ WAL T <Live update application folder>/firmware/src/config/pic32mz_ef_sk/app_mz.ld W TSI & 1) 52 5
BB AR T B SRR IR S

3.2 MHC A&
CUR AP BRI 41 T SEBLSIEIS S0 B AR T 75 (K MHC BiC &
1. NEE SCEEE R S B BREs I 22 B, PUOAIZIE BB B 28R PP I H ST
2. A5 ERREFFIUE TS AR A AR VL R S AR e dh bk, SR 1 5 SCSIS I P R P e A 52

£,
B 3-2. LR EFN ARG E
Project Graph (4 L|E]@ Help | Configuration Options |
XEZRERE $|& = pew: [Root |5 B
=-System

PIC32MZ EF Starter Kit BSP
Device Family Pack (DFP)

=+-Device & Project Configuration
PIC32MZ2048EFH 144 Device Configuration
= Project Configuration

Core

NVM
Peripheral Library
MEMORY

CORE TIMER
Peripheral Library
TMR

Harmony Core Service
O RTOS
Core Service

UART2
Peripheral Library
UART

Generate Main Source File ™M
Generate System Source Files [
= Tool Chain Selections
Compiler xc32
= XC32 Global Options
=-Linker
= General
Heap Size (bytes)
=-Symbols & Macros
I Application Start Address (Hex)

512

1d000000

3. ¥ MPLAB Harmony v3 % /U4 #F 10 B 8 F F2 7 AN SE RS BT 55 o W AR RRIECSCHE, 8 ml B 1 ] 4%
%M tasks.c, VKHTRIMEMHE A BER user.ho.
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Rl 3-3. LR TN AR MPLAB Harmony v3 B0ACE

| ProjectGraph* | (< »I[=)(8) | Help | Configuration Options*
XEROBE ¢® B e oot v]|T @
E-Core

PIC32MZ EF Starter Kit BSP

= Generate Harmony Application Files ]
=-Application Configuration

Device Family Pack (DFP)

Core

I Number of Applications

(ib
—

NVM
Peripheral Library
MEMORY

Harmony Core Service

=-Application 0 Configuration
~Application Name  app

E=-Application 1 Configuration

**k* ppplication name must be valid C-Language identifier

CORE TIMER

Application Name app_live_update I

Peripheral Library
TMR

Peripheral Library
UART

Enable System Interrupt

**%* application name must be valid C-Language identifier

d

2
Bl 3-4. SCHTEHTMN AT NVM BCE

I NVM B 28 1E b7 . S SRS R P AR R WL A NVM PLIB, PRI 4% i b, 40 R &I BT

Project Graph® |

PIC32MZ EF Starter Kit BSP
Device Family Pack (DFP)

NVM
Peripheral Library
MEMORY <

Core
Harmony Core Service

O RTOS

CORE TIMER
Peripheral Library

TMR

UART2
Peripheral Library
UART

5.

OE
XISEE@E fl@ [Z]’V-ew Root

Core Service ©

Configuration Options*

CRC
= NVM

'EEI;bIe Interrupt? D—I

A 1 ms KL E B E CORE TIMER (HZER2%) , i LED DAAE AR IN K.

© 2021 Microchip Technology Inc.
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Bl 3-5. SIS PR F AR E I SR E

Project Graph™ ] («]» @ Help | Configuration Options*

X|EEE@B f[@ Brflew Root V‘:Jﬂ
= CORE TIMER

Enable Interrupt mode O
Device Family Pack (DFP) Stop Timer in Debug mode O
Core Compare period {milliseconds) 1—:—_
NVM Harmory Core Secvice *** Core Timer Clock Frequency 100000000 Hz ***

Peripheral Library

MEMORY

CORE TIMER
Peripheral Library Peripheral Library
TMR UART

6. WTFEFTR, @ UART B Dok B ENLEEEE I s vF b .
Rl 3-6. LI EFTNATERF UART ILE

Project Graph™ } (KN B Help Configuration Options*
X[EEEIEB f|‘@'\f”wew: Root « ||| #
= B UART2
I Enable Interrrupts ? ™ I
Stop Selection bit 1Stopbit ~
Core Parity and Data Selection bits Vs'bitdata,nopiﬂ:itj v
Fanony CoralSartics Clock Frequency 100,000,000 =
Peripheral Library O RTOS Baud Rate 115,200 =
MEMORY, Core Service O *** gtandard Speed mode 16x baud clock enabled (BRGH = 0) ***

CORE TIMER | UART2 |
Peripheral Library Peripheral Library
TMR UART <2

3.3 ME®E
* Preprocessor macro definitions (Wit #5523 -
- ROM_ORIGIN fl ROM_LENGTH }y XC32 #4888, K atmmms.
- EFERG, KA MHC s S AR PR RS 4 bk (0 15 3h 370 B B ST v A4 L R e Ak s bk £
(752 DS 3T B R R 1 5 SRR IR SO
+ Execute this line after build (ZE4RFEHAT%RBAT) -
= LUR YRR IR FH 175 4 B 56 S B 3 7S a3k ) SRR i 3 1l SO

${MP_CC_DIR}/xc32-objcopy -I ihex -O binary ${DISTDIR}/${PROJECTNAME}.$
{IMAGE_TYPE}.hex
S{DISTDIR}/${PROJECTNAME} .S { IMAGE TYPE} .bin

© 2021 Microchip Technology Inc. MF%id DS00003703A_CN-2 16 TT
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Bl 3-7. S SRR R AR SO AR R E

0 Project Properties - uart_live_update_test_app_pic32mz_ef_sk X
Categories:
@ General Configuration type: 'application
@ File Indusion/Exdusion Z
i R Pre and post step operations: Note: commands are run from the project directory (ProjectDir macro below)
=~ @ Conf: [pic32mz_ef_sk
@ Loading [[] Execute this line before build
O Libraries
Buildi
L ) Macro Value
(= o b3l Options)
o W ST PIC32MZ2048EFH144
- ProjectDir "D:\MassMarket\new repo\reference apps\apps\pic32mz_ef s
@ xc32-gcc - = ; i - -
ProjectName uart_live_update_test_app_pic32mz_ef_ sk
O xc32g++ ConfName pic32mz_ef_ sk v
Q@ xc324d
< >
@ xc32-ar
@ Code Coverage [V] Execute this line after build
y -1ihex -O binary ${DISTDIR}/${PROJECTNAME}.${IMAGE_TYPE}.hex ${DISTDIR}/${PROJECTNAME}. ${IMAGE_TYPE}.bin
Macro Value
o PIC32MZ2048EFH144
ProjectDir "D:\MassMarket\new_repo\reference_apps\apps\pic32mz_ef_s]
ProjectName uart_live_update_test_app_pic32mz_ef_sk
ConfName pic32mz_ef_sk v
< >
Options affecting hex file:
Insert unprotected checksum in user ID memory D Normalize hex file
Manage Configurations...
I] Cancel Apply Unlock Help
. . > 4
© 2021 Microchip Technology Inc. MF%id DS00003703A_CN-%5 17 7T
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4. BITRRR

41  BITEEEFNAHER
*ﬁ/}\ﬁiﬂ% MPLAB Harmony v3 4% [ %5 T sl UART Hbii 2 4 141 42 e o S 8097 R FRVR e AT 4 A, BT LA R

1. T# MPLAB Harmony v3 25251,

2. F#k MPLAB Harmony v3 UART [ 2552 ¢ 3 Fl 2 L.

3. ¥ mini USB HZ5ZER37 FPU 1) PIC32MZ (EF) ik AZGE#HZEANTT TR AR DEBUG 4 1,

4. {#f] MPLAB X IDE 4w ¥ f4wfE (<Harmony Framework download folder>/bootloader_apps_uart/apps/
vart_fail_safe_bootloader/bootloader/firmware/pic32mz_ef_sk.X) LI UART M2 4 25527 (WAEM%
X H 25

5. f#ifil MPLAB X IDE %% Szi) 535 N TR (<Live Update application folder>/firmware/pic32mz_ef sk.X) ,
{HASHEAT i o

6. IR AHRAF, iZ1T<Harmony Framework download folder>/bootloader/tools_archive Hr#fit i [ 267585
WUHER S btl host.py, LAGRFRRLFFEF 3 S04
- python <Your Harmony Framework download folder>/bootloader/tools archive/
btl host.py -v -s -i <COM PORT> -d pic32mz -a 0x9D100000 -f <Live Update
appIication folder>/firmware/pic32mz_ef sk.X/dist/pic32mz_ef sk/production/
pic32mz ef sk.X.production.bin
W AR EREFENHA N E 2R, S R E IR A, K AT
<Harmony Framework download folder>/bootloader/doc/help_bootloader.chm.
7. THEERT IR FE ST TN R 3SR . JHE “Swapping Bank And Rebooting 7 (IFTEX#
TEREIX FLEAEE ) LR “Reboot Done” (H /%) Fnit /&Y.

Bl 4-1. HIRER E 2R AT S RN AR G

Unlocking
Uploading 2 blocks at address 2635071488 (©x9d100000)

. block 1 of 2

. block 2 of 2
Verification

. success
Swapping Bank And Rebooting
Reboot Done

42  BATENEHNAERF

1. WURMARTER, EHRATIZAT B2 R T P IR

2. R ERPIRET), W FPU I PIC32MZ (EF) iR AREHN T T AA L1 LED1 80 LED2 ¥ IFah N AR, X%
AR FAAR /7 IETE A BANK 1 2 BANK 2 1217, HARBR T 1217 N FHFRF A & .

3. XARAFHEAT A s AL L

4.  MiF<Live Update application folder>/scripts [fir2 $7 7 A4St S i B 8T B F2 7 18 47 B U I8 S f
live_update.py, CAMETEMIEENI XIS AT 0 RCA R 04 IR I K i R A 1D 1 41 4 A 3 A 35 3 23 X
python <Live Update application folder>/scripts/live update.py

-v -s -1 <COM PORT> -d pic32mz -a 0x9D100000 -f <Live Update application folder>/

firmware/pic32mz_ef sk.X
/dist/pic32mz_ef sk/production/pic32mz_ef sk.X.production.bin

- NG TSR RORTR S B

© 2021 Microchip Technology Inc. MF%id DS00003703A_CN-# 18 1
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Bl 4-2. SEi ST AR BRSO B & O

: live_update.py [options]

--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

ADDR, --address=ADDR
destination address
SectSize, --sectorSize=SectSize
Device Sector Size in Bytes
-b, --boot enable write to the bootloader area
-5, --sSwap swap banks after programming
-d DEV, --device=DEV target device (samc2x/samdlx/samd2x/samd5x/samdal/same
x</saml2x/samhal/pic32mk/pic32mx/pic32mz

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>: PIC32MZ

<Address>: Application start address 0x9D100000

Example: python < Live update application folder >\scripts\live update.py -v -s -i COM6 -
d pic32mz -a 0x9D100000 -f pic32mz_ef sk.X.production.bin

Note: MEITHINATA I SRR T W G T R ERER, W TR,
Command: python <python script> --help
<python script>: live update.py

5. NEZEH TS SR E AT
Bl 4-3. SR SE TN RE 8 R i

Live Update request started.

Unlocking
Uploading 2 blocks at addre 2635071488 (©x9d100000)

. block 1 of 2
. block 2 of 2
erification
. success
Swapping Bank
. success

Live Update is success.

Reset the device for the programmed application firmware to run.

6. UnSSERFEHTRTS, N LED3 ¥ mi.
7. WAL A KIS ERIE AL, W LED3 24K, LN S BMERR P IKE
7.1. KAZIT e SW1 LB RGE, )5 EE DR 4 X S0m 88 N AR 7T R
0%
7.2. Hof 2T BT B T B, ARG SR 4 TR E S, WS 5 N R R T R AR .
8.  WIRSEHEEHTKT, LED1 8% LED2 K FFUn A KR, X3 B SE 58 3 N 27 IE7E A BANK 1 8¢ BANK 2 217, H
N X T E R AL VA
- LED1 %} .F BANK 1
- LED2 %} F BANK 2
9. VGBMEAEPEE LE, PUSITHYR R ST R R
- W% LED #iES E— i) LED ML R AR MIAR AL . 33 B0 S0 A 1E 3B AT .
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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
A2 HEE SIS T, AT 5 B BT A 7 i P 2

AR AT IES % 50RE, F IR AR B 2 P SRR rp SIS BB Dh e
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6. >

g
MPLAB Harmony v3 [ %F2/7:
<Harmony #E42 F # X F-%>\bootloader\doc\help_bootloader.chm
MPLAB Harmony v3 H 2425 R HFEF
<Harmony HEZZ 2t X F-%>\bootloader_apps_uart\apps
PIC32MZ EF MCU L Harmony v3 #MZEA ]
microchipdeveloper.com/harmony3:pic32mzef-getting-started-training-module

MPLAB Harmony v3 A [ "] 3C & Fl HAth S0RY :
www.microchip.com/mplab/mplab-harmony/mplab-harmony-articles-and-documentation
MPLAB Harmony v3 Jit & #sHE ik :

microchipdeveloper.com/harmony3:mhc-overview

{fi F§ FreeRTOS [#] PIC32MZ EF MCU Harmony v3 JX# 5 Fi b a4 T T :
microchipdeveloper.com/harmony3:pic32mz-get-start-tm-drvr-middlware-freertos

PIC32MZ EF MCU I- Harmony v3 4M&% NI ]:
microchipdeveloper.com/harmony3:pic32mzef-getting-started-training-module

MPLAB Harmony v3 SD & SR i as /i R A HAE -
microchipdeveloper.com/harmony3:audio-player

PIC32MZ FI SAM MCU EITEHIUEN TR HFRT
github.com/Microchip-MPLAB-Harmony/gfx/wiki/Application-QuickStart

MPLAB Harmony USB #i§(4%:
microchip-mplab-harmony.github.io/usb/frames.html?frmname=topic&frmfile=index.html
B USB %4 CDC $AN R IR T
github.com/Microchip-MPLAB-Harmony/usb/wiki/Create-your-first-usb-device-cdc-single-application
B —4~ USB F 41 MSD R &
github.com/Microchip-MPLAB-Harmony/usb/wiki/Create-your-first-usb-host-msd-application
MPLAB Harmony TCP/IP #58j:
microchip-mplab-harmony.github.io/net/frames.html?frmname=topic&frmfile=index.html

QIS — > TCPNIP N AT«
github.com/Microchip-MPLAB-Harmony/net/wiki/Create-your-first-tcpip-application

© 2021 Microchip Technology Inc. MR DS00003703A_CN-%5 21 T
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KT AH

BWRAE - BB

iE: 61-2-9868-6733
HE -4t

% 86-10-8569-7000
HE - B

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
HE -

Hii%: 86-571-8792-8115
HHE - FERRATEX
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 - Yk

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

Hii%: 86-755-8864-2200
HHE - 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

ERRE - SEMB R

Hi1%: 91-80-3090-4444
ERE - $rigE
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ENRE - YR
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HZ - KR
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HZ& - K5

Hii%: 81-3-6880-3770
BE - KR

Hi1%: 82-53-744-4301
BHE-ER

Hii%: 82-2-554-7200
TRVGIE - R
Hi1%: 60-3-7651-7906
ISR - #ERRIE
H1i%: 60-4-227-8870
IR - DR

Hii%: 63-2-634-0065
Fhnsk

H1i%: 65-6334-8870
B - Hr

Hi%: 886-3-577-8366
BEMK - Eikk

Hii%: 886-7-213-7830
GEMK - 6k

Hi1%: 886-2-2508-8600
=E - 88

Hi1%: 66-2-694-1351
AR - EET

H1i%: 84-28-5448-2100

VAR

B - SR

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

Hiik: 45-4485-5910
fEH.: 45-4485-2829
32 - RETR

H1if: 358-9-4520-820
YE-BR

H1if: 33-1-69-53-63-20
fEH: 33-1-69-30-90-79
RE - Iy

H1if: 49-8931-9700
EE - R

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

Hiif: 49-7131-72400
E - RRABE

Hii%: 49-721-625370
BE - FRE

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

Hii%: 49-8031-354-560
A3 - BRI

Hiif: 972-9-744-7705
BRA] - k=

H1i%: 39-0331-742611
fE#: 39-0331-466781
BAA - HE R

H1if: 39-049-7625286
iz - F8S T

H1i%: 31-416-690399
fEH: 31-416-690340
HRBR - REREHRI

Hiif: 47-72884388

W= - Y

Hii%: 48-22-3325737
FORW - A5 mEYe
H1i%: 40-21-407-87-50
BT - SRR

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

H1i%: 46-31-704-60-40
Figh - BiEE R EE
H1if: 46-8-5090-4654
®E - R&BE

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