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1 L%

IAP (In Application Programming) RI{ER FH4mfE, IAP &/ 3 C P sl 2 F %t User
Flash B35 XIHHTRES ,  H 8RN T 1R AR AT 5 0T LA {58 M 36 1ok 791 8 AR03a 455 1060 7 g ] 42
FEFF AT SR . @ LI AP Thaert, BUF P REFBAT e A S B HHRE, o5 E e st
PRI gn S AT EARES, 55— NI H BEPAPAT IEE P ThReRERAE, 1 R d@ i A E (s 77 =0
USB. USART)ZISHE i, HATX 8 3 RSB Hr: 58 =N BRI A 2 B AERIThReR
o IR 30 H AR #L R PR/ User Flash o, 24 EHUS, B2 — 0 HAR 4
17, BRI N ERAE:

1) AR T BN R AT T

2)  WERAFEET N R4)

3) PUATHEBERAE

4)  BEEERE AR PAT

& 1. IAP REHATHAE

0x08000000 Flash physical address Stack top address

Reset interrupt vector Reset_Handler

A

r— 0x08000004 (Start address of interrupt vector table) _

@ Non maskable interrupt vector NMIException
@ § hardfault interrupt vector HardFaultException

o
f=

e 0x08000004+N | IAP program main function entry | int main(void) |
?:D l
k%)
3
) | IAP process |

ump | @ ®

Reset interrupt vector

0x08000004+N+M (New start address of interrupt vector Reset_Handler @
table)
Non maskable interrupt vector NMIException

o hardfault interrupt vector HardFaultException

Q

£
@ Reset interrupt program entry Reset_Handler(void)

hardfault interrupt program entry Hardfault_Handler(void)
| XXX interrupt program entry | xxx_Handler(void) | -
e 0X08000004+N+M+n ‘ New program main function entry | int main(void) |

« ®

<

) Interrupt request

1E FEFTRARES, MCU & A7 )5, i4/2& M 0x08000004 M- H tH 5 A7 A 7 ) &= (1 ik, Bk 215
PP WIR SR, FEBAT e AL PR SSAEF 5Bk 2 IAP () main si%, i EbR 5 OfR; £k
1756 IAP LG (EIKE BT APP ARRS S5 N AT32 1) FLASH, KI5« 8RR 0 5210 W v 2 s
k79 0x08000004+N+M), Bk 2281 5 ANFEFP I AR &R,  BUCHUH R P A9 2 A iy s bk, JF
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BEEEPATHFE T 1 S AL AR SS AR, BE S Bk S 1 main %L B S @RS, AR
main RECH—NFEIER, FF HiEZ B AT32 1) FLASH, AR E L, HEFHAN TR mEER.

7E main REHATIRERES, W CPU A 3)—ANhingsk, PC FREHh5® S| HkE: 2l 0x08000004 i
Wi ER AL, MARFFET R Wi ER, WERRS@FR; F27 AR RATRE 1 b m &R W
B, BB N R W I R W R SRR, WERR SO ERAT R WIIRS R G, FEAIR [
main R4k ELIE1T, mEFR S ©FTR.

I L AN SRR R0, FRATAITE IAP FE 7 A 25050 AR

1) HIFEFLIEIAPREF 2 5 (AN e & x i ik 46

2) WUEHTRE TR T R B RA N RS, Bl nE 2
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1.1
1.1.1

1.1.2

AT32 USART IAP {3 ¥ 51k
B IR

SRR H AT-START-AT32F403A SEIa iR A 1F 244 41, IAP demo AR IE (45 AT32 Hifth A
5, AP AR gniEnt B TR T AT-START SEIRHRIZ /TR T .

1) #&/~/TLED2/LED3/LED4

2) USART1(PA9/PA10)

3) AT-STARTS:HAR

BRI

1) tool_release

m |AP_Programmer.exe, PCHltool, HFi#H/RIAPHZite
2) source_code

B bootloader, bootloader§ife/F, i&4rLED2NKR

B app_led3_toggle, appl1Iifify, iZ2{TLED3INHE

B app_led4_toggle, app2ififiF, i&{TLED4NYR

Vs JRAY A7 FAT32F403A_407_Firmware_Library V2.x.x\utilities\at32f403a_407_usart_iap_demo\source_code, 7
I TR Tkeil VEBFNARB.2E# 1, i/ i B KM iEH 5 [/, 152 #AT32F403A_407_Firmware_Library_V
2.x.x\project\at_start_f403a\templates #/4 #4 i#2 55 (HI4NAR6ITI8,keil 4/5, eclipse_gcc) H/TxWIE I A

1.2

2023.02.08

IAP demo £

1) #TJFbootloader TAEVEFEF, WX MMCUM 5 [fitargetd ¥ 5 T 23 S5

2) $TJFIAP_Programmer.exe

3) EFIEMAE T, APP R #EHbflbinSCAY, sdiDownload F#:, W KA

4) MELED2/3/4[N 4%, LED2/A#k-bootloader .1, LED3[AXk-app1 L{f, LED4[N¥k-app2 T.1F
K&l 2. IAP demo Ffir#l

[ atl IAP_Programmer_V1.2.6 [E=REE)

Port Type R5232 A
R5232 Port Name COM35 hd Baud Rate 115200 -

App Start Address(0x) 08004000
C:\app_led3_toggle.bin
Download

00000000

Download
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2 AT32 USART IAP BB
21  Hubksr AR

R 1. HbSAR
ITEM Address and Size
app code address 2: 0x800 4000  size: 0x40000(256K Byte)
bootloader code address 1: 0x800 0000  size: 0x4000(16K Byte)

J#: bootloader X R |5 — 1 451X, Tk Br il - iflag, M/ 4 152 oootloader #7,  ZE(RiFA7E i
flag #9414 -

22 PATHE

IAP 4324 Bootloader 1 App W7y, M HTE App HHUAT, FHZuidF27E bootloader H1#AT . 27 HAT
BARAEAE QR

& 3. BFHITHE

dl
|

MCU reset

Bootloader

App init

update flag set? Clear FWupdate flag

App run
Monitor update
cmd?

Update app flow

Set updata flag
System reset

Jump to app

2.3 bootloader project % &
1) Keiligr#®
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& 4. bootloader project F address 1 7£ Keil i &

B
Deviee Target |Gutput| Listing| User | 0/G++ | Asm | Livker | Debug | Utilities |
ArteryTek - ATI2F403AVGTT
- Code Generation
Xal (MHz): ARM Compiler:  [Use defaut compier version =
Operating system: [ None |
System Viewer File ™ Use Cross-Module Optimization
|AT32F4D3m,v2.svd J [v Use MicraLIB I BigEndian
™ Use Custom File Floating Peirt Hardware: Use Single Precision _+
~Read/Only Memory .‘\mas ﬁ%ad.’WﬁIE B —
default  off-chip Stal Starup efault  off-chip Start Size Molnit
I~ Romi | r r
I~ Romz r |
[ ROM3 r r
ond’up
Mo own If!ﬂﬁb‘l‘ﬂ‘ﬂﬂﬂD (e4000 | V¥ IRAM1 r
" IROM2: | I~ IRAMZ (|
0K | Caneel | Defaults | Help

2) bootloader{ifE & Mlap.h S+
A 5. bootloader project ' address 2 ZEEfFH#E

s o0 1-91“1-11'1('? mr‘]r‘]'r"x:h %k

7 L
“define APP START ADDR 0x08004000 | <+— address 2 B

/* the previous sector of app starting address is iap upgrade flag */

Zdefine IAP_UPGRADE_FLAG_ADDR  (APP_START_ADDR — 0x800)

2.4 app project & E

IAP demo #21t T 2 4> app FEF IR, LA address 2 (0x800 4000) Aidfiihiik. app1 LED3
IN4%, app2 LED4 [N%k. LLappl NBI, Bit B3R
1) Keil LE&E
Bl 6. app project # address 2 7E Keil #&
Options for Target 'atislarlj_ [y

Davice Target |Dutput | Listing| User | C/CH | dan | Linker | Debug | Utilities|

ArteryTek - AT32F403AVGTT
i~ Code Generation

Xeal (MHz) | ARM Compiler: [ Use defaut compiler version =

Operating system: INune

System Viewer File: ™ Use Cross-Module Optimization
IAT32F4D3r"eoc_v2 svd ¥ Use MicroLIB ™ Big Endian

™ Use Custom File add ress 2 -&g Floating Point Hardware: Use Single Precision =

Read/Only Memory Areas ~ Read/Wite Memory Arsas ————————————
Size Startup defautt  off-chip Start Size Nolnit

default  off-chip Start

" Romi " RAMI: r

I Rom2 |— [ Y I

I Rom3 [ ¢ [ Y I
e on-chip

2 |\ROM1 |WWWDD 210000 4 W IRAM. |2<20000000 |0<38000 r

™ 1Rom2: | [ & rowmz [ [ ¢

0K I Cancel | Defaults | Help

2) appl JEFEFE
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A 7. app project M ERRBIEEFPRE
% config vector table offset #*/

nvic _vector table set(NVIC VECTTAB FLASH,| 0x4000) :

H T ) R e A M B2

3) G Hbin 4

Wit User i, 8% % 5 fromelf.exe, R4 .axf SCEAERLbin SO, FIT 1AP ¥,
TP 3 AP RR, BATTHiAT LIS B —A .bin 11 APP 727, it bootloader #2)7 BV A] SEHL 5 3 o
4)  JFJidebug app codeljfig

WRAE B 1T app code i AL 75 Z%f app project EAT FAMIAIR, E M LU T #AE .

a) 4t N#bootloader L2

b) Filiapp L
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bootloader/app 5_EArHLE DIEE MY

1) EAZHLEAE P

& 8. EArHLEE TN

2023.02.08

Start

Send OxGAAS

MACK or timeout(5s)

Wait for ACK

or NACK

Send Ox5A01

MACK or timeout(5s)

Wait for ACK

or NACK

ACK

Send Data

it For ACK MACK or timeout(5s)

or Ny

ACK

Send Ox5A02

\ MACK or timeout(5s)
Wait for ACK

or NACK

ACK

i
*

2)

IAP i T A HLIEAS P

EMHE
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& 9. 1AP 35 R ALALIEAS P

=)

r 3

Send MACK

F 3

Ox5AAS

Send ACK and
lump to 1AP

Recsive N or timeout(2s)

Ox5A01

Send ACK
ol

N or timeout(2s)
Receive 0x31

Send ACK

Receive Add(4 Byte)
FME

timeout{2s)

Receive data(2K Byte)

Receive
Ox5A02

Send ACK and
Jump to app

/L ACK: 0xCCDD
NACK: OxEEFF
Data: 0x31+ Addr + ### + chenksum (1lbyte)
Addr: 4bytes, &1/ AR
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Kbytes, FEAHE, T AE2K A 25 1H 70XFF
Checksum: 1byte, 4bytes/JAddr + 2KBytes £0#/9#55 FIIe /7
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4 A F 5B

R 2. TERARE
B3 J A RE
2021.05.21 2.0.0 KGR A
2022.01.19 2.01 TR P PAT AR
2023.02.08 2.0.2 147m sourcecode 7t BSP # [1)## = ik
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BEZLEA - W

ST EAT FSTREASCIRMERE 777 AR 55 (KRN R JO AN AR 5 1 5 5 P A S AR 0 7 B AR 35 A G KT A 54T

T RIS A IR, AT DAEATT7 2T TR BGHAT A W78 BB R B4R AL BVF AT o A SRASTR AT 733 S AR AT
B EURS, ARAATERS A ] A =05 7 iRk 55 SRR R R TR, S N Je DME T 7 2UAE A T
L5 = 7 7 i B8 35 BCH P T R P AR DRALE

FRARFERERE I I Ak rh A B, I, R R 07 ) P A s AN AT T R BRI RE, BB IR T4 &
EERFE S (RHARGE AR AT SRR DCAIE ARG B0, BURIRAEAT LA AR B R R P U BOR RALE

HERS 7 IF AR B R TTH T ORI M (A X VEAREA ZORIOB AL, Blln: AfySCie. BaEA RSB 7 Mg 2 2
R ARG (B MR (O MIRRHEMIRIEE: (D) (3%, H/sl (B) HAbrTReSBASHH . Jer LUr=4E MR A . SR
B BRI TR R, RIS RO e FEARE At T ST A, XURS: BV R DA b RO R R A8, ERI R Ak ) R S ik B2 o
R AT IR HEAIL R .

ZERH BUHERE 777 0 AN R T AR SCRS rh 4R A B 7 R BB R LB, 4 ST RIS BURERF ) 1506 A SO MRS 07 U 95437 T HOAE AT ERAIE
KA IFHAR DRI 2 sl IR I AR 53 4E

© 2023 FERFAIRM (HIK) AIRAR SR E BB
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