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YT Keil kRS, @i keild. 74 5(5.23 DL LA Keil_v5 iRATE ZK Keil5_AT32MCU_Add
On it J5 235X B ArteryTek AT32F403_DFP, XT Keil_v4 A 75 %3 Keild_AT32MCU_Add
On; FRNIEULT, Z22EnI Ll A hiRn 2] Keil (122258842, R IRAARBE N IERH, HTETF

PR Keil 1) 23585145

& 7. %% ArteryTek.AT32F403_DFP

Pack Unzip: ArteryTek AT32F403_DFP 2.0.1 ¥

‘Welcome to Keil Pack Unzip
Release 442022

This program installs the Software Pack:

ArteryTek AT32F403_DFP 2.0.1
ArteryT ek AT32F403 Series Device Support, Drivers

Destination Folder

|D AR ENARMAPACK \Artery Tk AT 32F403 DFPV2.01

Mext > | Cancel

& 8. %% Keil4_AT32MCU_AddOn

Setup AT32 MCU AddOn Package to Keil MOK-ARM V2.0.6 X

Folder Selection ARM KE”_

Select the folder where SETUF will install files

This Add-On will install into the following product folder

To install to this folder, press™Wext”, To install to o different folder,
press “Browse” and select another folder.

Destination Folder

D:WReil_vdl Browse. ..

Haxt > Cancal

WAl $THF keil, i Pack Installer El#5r, 7 Pack Installer # & /2 I file,

AR DR 7 W 2 B Y. pack LS8 R .

& 9. Keil #H Pack Installer B #r

% $ import, S AM

k2 wvision
File Edit WView Project Flash Debug Peripherals Tools SVCS Window Help
=2=N- 1 & | | | | &= 2= /i Ili | B apcizira
EJ SR
Project L x |

@ Pack Installer

contain Software Components

Install or update Software Packs that

YT IAR kRS, @I IART7.0 8¢ IAR6.1 DL A . %245 IAR_AT32MCU_AddOn, ERiATE
N, AT PLE IR IAR 2R ki, wRENA BB A IR, TETFIIERE IAR 2%

BT
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& 10. %% IAR_AT32MCU_AddOn

% Setup AT32 MCU AddOn Package to I1AR V2.0.5 *

This SETUF program installs:
AT32 MCU Device AddOn Package to IAR
This AddOn will install into the following product folder.

To install to this folder,press "Start". To install to a different folder, press "Browse"

and select ancother folder

Destination Folder

D:\Program Files (x86)\IAR Systems\Embedded Workbench 8.2 Browse...

Realtime Status 0%

Cancel

B KT Pack W& EZIFEH M, 175% (AT32F403 /#1114 BSP&Pack W /755 ) H “2 Pack %%
B BT, [EHESE I I FHE 7 0 —s e iR B — 0 7 MCU—AT32F4xx % 7l | #/17 BSP fi# /% J7\AT
32F403_Firmware_Library Vx.x.x\document.

1.1.3.3 i AT-Link HRAE TR

7E Keil ¥35 F{#i[] AT-Link, 7E Debug f.i%$% CMSIS-DAP ik #2.

B 11. Keil Debug %
File Edit View Project Flash Debug Peripherals Tools SVCS  Window  Help
=1=N-1 | | = =@ | 2= = 1 i | B rvrocFiter JERe @le oo &
@ D‘ @ | ?ﬂ template ﬁ ‘} m
Project L > | ] main.c
=% Project: template

-7 template
Bl user Device | Target | Output | Listing | User | CAC++ | Asm | Linker IDebug IUtilitiesl

k4 Options for Target 'template’ X

:]] :zi:jﬁj:::ikc " Use Simulator with restrictions Settings &+ Use: |CMS|S—DAP Debugger ~f Settings
B mainc [~ Limt Speedto Real-Time ULINK2/ME Cortex Debugger
B bsp [¥ Load Application at Startup ¥ Runto main{) ¥ Loa - D '_ Deb "D = Imaini}
J at32f403_board.c Initialization File: Inttializatid Models Cortex-M Debugger
{4 firmware | J l—ggﬁzkm%eebbtggg;r J —I
EHE cmsis Restore Debug Session Settings Restare, ;ﬁnﬁ-‘; I[(J:eDh‘uggar
L) system at32fdD3.c ¥ Breakpoints v Toolbox [ Br{SiLabs DA Debugger
] startup_at32f403.5 ¥ Watch Windows & Performance Analyzer "W Altera Blaster Cortex Debugger ¥
BT readme ¥ Memory Display [ System Viewer ¥ Memory Display [v System Viewer
] readmetxt
CPUDLL: Parameter: Driver DLL: Parameter:
[SARMCM3.DLL [-REMAP [SARMCM3.DLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:
|DCM.DLL |-pCM4 |TCM.DLL |-pcm4

Manage Component Viewer Description Files |

0K Cenesl Defaults | Help

7f Debug .7 Settings #E A Cortex-M Target Driver Setup Fan &,
1. Zeik$F AT-Link(WinUSB)-CMSIS-DAP/AT-Link-CMSIS-DAP;
JEE: FETWInUSB, #2%# (FAQ0136_fnfiffi /il AT-LINK f] WinUSB IhEEHTH FHGEE ) , % R a LM T
FFFIEE E i — AR 57 R % HF—~FAQ—FAQ0136 | #.
2. Port %&# SW, H2)i% SWJI;
3. WA CiRHE ARM SW-DP iR E
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B 12. Keil Debug #£7 Settings ¥ &

Cortex-M Target Driver Setup X

Debug |Trace IFlash Downloadl 3

—CMSIS-DAP - JTAG/SW Adapter — |- SW Device

] IDCODE | Device Name Move
'] [Any | | | SWDIO | & («0BC11477  ARM CoreSight SW-DP Up |
AT Dk CHSTS-DAP

B D Downl
imware version: |<. 1.

2 7 SwJ F'ol‘t:ISW E| :i Autornatic Detection ID CODE: I
I anual Configuration Device Mame:
Max Clock: IEMHz LI I
4dd | Delete | |Update | AP: [Bx00

J¢ HAE Utilities B, 264 % FEF/RIIEDTHE 1, 7EEDHE 2 THKHER CMSIS-DAP Debugger,
SR B A IR THE 1 (RN A .

& 13. Keil Utilities i&£TH

Devicel Target | Output I Listingl User I C/C++ | A=m I Lin](erl Debug Utilities |

Configure Fash Menu Command -

I
% Use Targst Driver for Flash Programming [~ Use Debug Driver
2 CMSIS-DAP Debugger Settings ¥ Update Target before Debugging

i Fie: — J Ed... |

7E IAR FAEE R AT-Link, &9 TFE, £idi Project, #%$ Options, 7f Debugger Hi%# CMSIS-
DAP ik #5, F{E CMSIS DAP Hi%# SWD.

&l 14. IAR Debug 1%

F
File Edit View CMS\S-DAP Tools Window Help
N E@ s, < QK=< B >[F RO-s O o ifh.
Waorkspace 8 Add Group..
Diobug [¥1| import File List...
= Add Project Connection...
: R
8 ‘E'" ate ma Options for node "template” 'Y
T e X | Remove ion w2
|-@ o cmsis
|- Wl firmware | {0 Create New Project.. £ ma
| M readme | agd Bdsting Project... farsns s Catego Factory Settings
& i user General Options
| @ B a3l £ options... Alt+F7 Static Analysis
revar
| 2 R ataz i oo oo £y |Runtme Checiing
| L= Bmain Freon bentratsystem utng | Clot Compler Setup  Download Images Extra Options Multicore Plugins
L@ i Output @ v o %r: oo | Assembler
o= = Qutput Converter .
B compile Ctri=F7 [OPREIE Custom Buld Driver FRun ta
are is p
@ Rebuild Al Build Actions CMSIS DAP v main
P Linker
& Batch build... Fs JmUIator
cADI
C-STAT Static Analysis CMSIS DAP e
GDE Server Ijet/ITAGjet
) stop Build Ctrl=Break IHet/ITAGIet J-Linky)-Trace
Iink/I-Trace ;
© Download and Debug Ctrl-D K Tl Stellaris
I Stellaris Nu-Link
»  Debug without Downloading Nu-Link PE micro
%) Attach to Running Target nat32Ed ;5:‘1'3: ST-LINK
Make & Restart Debugger ctrisR |"AEIZE | oarty Driver Third-Party Driver
TI MSP-FET
Restart Debugg Ctri+Shift+R TLMSP-FET
CBLTUR BT s ogroup TIxos TI XDS E\debugger\ArteryTek\AT32FA07XG | |om
Download
SFR Setup
ogroup
Bl CMSIS-Manager
Open Device Description File »
0K Cancel

-
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& 15. IAR CMSIS-DAP 315

Categary:

General Options
Static Analysis
Runtime Checking
C/C++ Compiler Setup Interface Breakpoints
Assembler Prob g sion fil
Output Converter Probe conﬂg robe configuration file
Custom Build Owerride default
Build Actions ® Auto
Linker (O From file
Debugger
Simulator (O Explicit Select
CADI
CMSLS DAP Interface Explicit probe configuration
GDE Server
I-jet/ITAGjet (O ITAG Multi-target debug system
JHinkf1-Trace .
TI Stellaris ® SWD N
Mu-Link . . -
PE micro Target with multiple CPUs
ST-LINK 0
Third-Party Driver
TI MSP-FET Interface
TLXDS Auto detect

: KT Flash ZAXfF. MCU 5] #, Jlink 24 # FIMCU SFA71EA 0 8, 152% (AT32F403 /11 /%
BSP&Pack PIIHTERT) PR, ML FIFED . TR R TS ) F11E 77 P50 — 72 i1 S — 2= i 2 MCU—
AT32F4xx #72l  # 19 BSP fi#/t J7\AT32F403_Firmware_Library Vx.x.x\document.

1.1.4  RFEFHK SXX i

B PR LOWAMERIRS . Flash 2. SRAM &%, M SXX32F103, #tk AT32F403 Xf M
RS

B B AR ICPISP Bk KEIL/ IAR T # SXX32F103 HEX S0 ffEk BIN 3014

B BB WIRAFE, TH SXX32F103 HEX Sk BIN ST LAAMG BRI a3 T RGRLIE

B PRI BEERTRES EWIET

B BT HAb RS PEHEEIES % (MG0010_M SXX32F103 #1t £ AT32F403) ;

B PN WRSH RSP REEFAIIGEERIBAT, WS AU M, s QR A

R IR SCRE N 5 B Bl ko

s I TAT32F 403K R I I 77 HE KTl BB i i i 1 I F 1R X, 53720 £5SXX32F 103
ffﬁ FATI2F403 Lis T RUFEN o KT AR s TR RE, 152 FATI25E LRI FHF (ANO00O4_Perform
ance_Optimization ), ZM % id il M JEFF 1 FIE 7 90— ARG & % ##—AP Note—AN0004 F2K .

1.2  AT32F403 5> IR ThAE e &
1.21 PLL B4 E

1.2.1.1 PLL KF 72MHz ¥ %

AT32F403 N & ) PLL f & Al 4t 200MHz BF4h, I T 72MHz IS E A AN E . Z5AR 35 4 ) 4
ZY%5E PLLRANGE 2ifi%%, KT 72MHz it PLLRANGE=1, /N T-%7T 72MHz i} PLLRANGE=0.

ffiFf SXX32F103 BSP K} PLL ¥ EfE/776f]: (HSE=8MHz,PLL=72MHz)
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RCC->CFGR |= (uint32_t)(RCC_CFGR_PLLSRC_HSE | RCC_CFGR_PLLMULLY);

AEELG ] SXX32F103 F2 717 AT32F403 % th KT 72MHz W8, 75 Z474Mic & PLLRANGE fi7.
it PLL=200MHz B}, BT

& 16. {FH SXX32F103 FE/F7E AT32F403 %14 200MHz K H 4 AC B
#define RCC_CFG_PLLRANGE_GT72MHZ ((uint32_t)0x80000000)

/*I< When PLL frequency is greater than 72MHz */
RCC->CFGR |= (uint32_t)(RCC_CFGR_PLLSRC_HSE | RCC_CFGR_PLLMULL30 | RCC_CFG_PLLRA
NGE_GT72MHZ);

i Fl AT32F403 BSP It PLL ¥ EREFak]: (HEXT=8MHz)

B 17. AT32F403 crm_pll_output_range 2%

typedef enum

{
CRM_PLL_OUTPUT_RANGE_LE72MHZ= 0x00, /*!< pll clock output range less than or equal to 72mhz */

CRM_PLL_OUTPUT_RANGE_GT72MHZ= 0x01 /*!< pll clock output range greater than 72mhz */

} crm_pll_output_range_type;

Bltn PLL=72MHz 5, BT
crm_pll_config(CRM_PLL_SOURCE_HEXT_DIV, CRM_PLL_MULT_18, CRM_PLL_OUTPUT_RANGE_LE72MHZ);

it PLL=200MHz I}, & BT
crm_pll_config(CRM_PLL_SOURCE_HEXT_DIV, CRM_PLL_MULT_50, CRM_PLL_OUTPUT_RANGE_GT72MHZ);

BT DA P AR e L B T . (New Clock Configuration) i bk A A8 22 it i s A G 5 B2
B TR, & TR MR D RHE 5 M i— = il B — E R A MCU—AT32F4xx R 5113KEL

B 18. FER AR E T MR E T A

‘ Tool
o =
& AT32 IDE_Linux R R
32 | =FE e & Er LY. =R E FEIFE 002
AT32 IDE Windows FFATI2 MCURIE T Eclipse A ERIETS STRIER 002

& MNew Clock Configuration EHEATI2 MCURIERHELE V3.003
& 12C Timing Configuration I2CHEEETR V203
& CAN BitRate Configuration AT32 MCU CANESSZEELE V1.000

-
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A= AT32F403\ 1 FI#R
1.2.2 {737 FPU Bhee (BEARRBEHIT)

Keil R85 LA 5 AR
@ 1 AT32F403 BSP/Pack Bi &M i) SXX BSP/Pack H#:1&i Floating Point Hardware.

& 19. Keil S 3EH R FPU

kA Options for Target ‘template’ *
Device larget ]Uutput ] Listing] User ] C/C++ ] hsm I Linker ] Debugz ] Utilities]
ArteryTek -AT32F4032GT6
Code Generation
Mal (MHz): [12.0 ARM Compiler: |Use default compiler version ﬂ
Operating system: | None j
System Viewer File: ™ Use Cross-Module Optimization
|.i.T32Fi33;f.;f._v2.svd ™ Use MicroLIB =
I Use Custom Fie Floating Point Hardware: Single Precision hd
Read/Only Memory Areas Read/Write Memory Areas Single Precision
default  off-chip Start Size Startup default  off-chip Start

@ HT SXX32F10X RF 2R FPU ThRE, &P WIFRAEZHT SXX FE T IR LFENITIF FPU

TIRE 75 B AR R Ab
B i ES#E (AT32F403 [ BSP&Pack W HIER) 23 Keil 3155 PACK |, &M E k%
A

TIEFE AT XS, SRJ51E Options--Target Hik#f;

5 7 7E system_stm32f10x.c 1) Systeminit BETTLA ML FECE, I cm4.h I T
R,

& 20. Keil AFEAHH NS FPU FIRES

/* Enable FPU*/
#if defined (__FPU_USED) && (__FPU_USED == 1U)
SCB->CPACR |= ((3U << 10U * 2U) | /* set CP10 Full Access */

(8U << 11U * 2U) ); /* set CP11 Full Access */
#endif

IAR FAEEH [RIAE 3 Ay LT PR
@ f#iF] AT32F403 BSP/Pack i & & XL 1) SXX BSP/Pack H #1424 Floating Point Hardware.

2024.03.06 14| WA 2.0.5
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& 21. IAR #3EHiE#ETH FPU

Options for node "template” x

Library Options 2 MISRA-C:2004 MISRA-C:1998
Target Output Library Configuration Library Options 1
Processor varian t
O Core Cortex-M4
imulator . ArteryTek -AT32F403ZGT6

CMSIS DAP
GDB Server O CMSIS-Pack
Let/ITAGjet
Idink/Trace ‘ . . )
T1 Stellaris Endian mode Floating point settings
Nu-Link

None

Little
PE micro FPU

STALINK Big

Third-Party Driver .
BE32

T MSP-FET

TIXDS BEB

DSP Extension

Advanced SIMD (NEON)

@ HT SXX32F10X RFI 2R FPU DiRE, &P WFRTEZHT SXX FE T IR LFENITIF FPU

IHRE 75 B AbBE
B EETES%E (AT32F403 [ 14 BSP&Pack W HIER ) %% IAR I8 PACK |, 1BMUAHIESL T
5

TIEEE AT XS, SRJS7E General Options--Target H1i%$%;

5 73 7E system_stm32f10x.c (1] Systeminit BET LA INLA FECE, F66 cmd.h I IIN T2
I:Fl o

& 22. IAR HEH TS FPU R4S

/* Enable FPU*/
#if defined (__FPU_USED) && (__FPU_USED == 1U)
SCB->CPACR |= ((3U << 10U * 2U) | /* set CP10 Full Access */

(8U << 11U * 2U) ); /* set CP11 Full Access */

#endif

F 25 8155% (AN0037_How_to_use FPU), %M FZEic al MRS R B 7 Mk -8R 5T K
S FF—AP Note—ANO0037 FKEX, HHVE4NHiA 7w 7E AT32 MCU LA FPU Ihig, LUK Keil/
IAR A8 T AR E .

1.2.3 AT32F403 TL4%/FETZ4F Flash f1N B SRAM K/NEHAEE 35
T P R G I B SR PR N A A7 2% F SRAM 2B AH
PL AT32F403ZGT6 A, WHFINAFFfiges Al SRAM FJ LA E N LA T I MIAC & -
- ZW: 256KB, NZW: 768 KB, SRAM: 96 KB (i) ERi\);
- ZW: 128KB, NZW: 896 KB, SRAM: 224 KB.
PIAZ S XA E 2545 1 Flash U310 AT IR, ALK CPU EAUKER, Flash 3 BRAS
AR NS A R RS ED 200MHz, AT32F403 £ 4 256KB k7N, 512KB bin L)

|
2024.03.06 ® 15| WA 2.0.5
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A= AT32F403\ 1 FI#R

HiTH 256KB 7] LA 200MHz i# £ 347, JG1H 256KB bin SCHEEBUE JEZ 45X, $4TiH FE 4 80MHz,
3R SXX32F10X ferm F40 72MHz 1. AR ZEAF A T3 R 2 FEERF1) 0.4 15,

HE SRAM 96KB(BRiL)/224KB K/NAT BLEE PA AR )5 Rk #:

AT32F403 SRAM K/NAE P & FLASH H 7 RGEEE U, @il E EOPBO £, il &Z: Ox1F
FF_F810. EOPBO=0xFF %/~ L SRAM &y 96KB, EOPBO=0xFE %/ H L SRAM Ay 224KB. f#
ft EOPBO A F N EH B RESET —K.

T LA AT32F403ZGT6 Nfil, EFE N SRAM K/NEFACE K 7. B2 SRAM § @ A1) R B
UHA, i52% (AN0026_Extending_ SRAM_in_User's_Program) , % FZEic il AR R B
77 Wik 3 AR 5FF Kk % H—AP Note—AN0026 3KEY .

@ f#/ ICPISP 755
B Artery ICP Programmer . H (BOOT0=0,BO0T1=0)

WAAEAE--H P RS 5E--1EFE 96K B/224KB-- W H 2% 4%
& 23. ICP TR P REHIEEFE SRAM Kb

[ Artery ICP Programmer V3.0.03 - X
File  J-Link settings  AT-Link settings | Target | Language Help
M
) [Part Number: AT22F4033 a8 erase ’I ?r ?
Di Erase main flash L
AT-Link-EZ ~ FW:V2.1.2

f . Erase SPIM = 7]
AT-Link ~ AT-Link SN:  339C1951004( ﬁ #q-

Erase sectors

[ sPim
User system data ‘
Wa250Q128v 16l

Access protection 4

Memory read settings
Download

Address 0x 08000000 Read size Ox Read
Debug

File info

& 24. F1 P RSHE B EiEE SRAM /b

{7 User system data x
Access protection EOPBO(SRAM)
FAP Disable: v 36KB SRAM ~
224KB SRAM
System setting byte 9EKB SRAM

nWDT_ATO_EN NDEPSLP_RST nSTDBY_RST BTOPT

S5B

Erase and program protection bytes

Name Start address  End address  Size EPP " | EPPO-3 IE‘E‘
[ sectoro 0xB0O0OD0  OxBODO7FF  Ox800(2K) M
[ sector1 0x8000800  OxBODOFFF  Ox800(2K) M
[ sectorz 0x8001000  OxBOD17FF  Ox800(2K) M
[ sectors 0x8001800  OxSODIFFF  Ox800(2K) M
[ sectora 0x8002000  OxBOD27FF  Ox800(2K) M
[ sectors 0x8002800  OxB0D2FFF  0x800(2K) M
[ sectors 0x8003000  OxBOD3TFF  0x800(2K) M v | [ selectall
User data
Date [ 1 2 3 4 5 3 7 Clear

Data 0---7 (0x) FFFF |FF|FF |FF[FFFF [FF

Load file

Save to file

SPIM encryption key

KEYD Ox KEY1 Dx KEY2 O KEY3  0Ox
KEY4  (Ox KEYS  (x KEY6  Ox KEY7T Ox

2024.03.06 ® 16| WA 2.0.5
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5

AT32F403 N\ | 1{E ¥R

2024.03.06

B Artery ISP Programmer T.H (BOOT0=1,BO0T1=0)

—HEAE N, EBEANEERE, ERmERH D RadE, SN2, FEEERES ICP
FHIE, 1E$E 96KB/224KB, M FH#|H4% .

& 25. ISP TR4%EHF RGHIEEE SRAM X/h

 Artery ISP Programmer_V2.0.04 - hs

O Er

O Download to device

¥o.  File Hame File Sire Address Range(0x)

1 403. hex 3344 08000000-0800000F

€ >
E the sectors of file

08003000 00000004 00000001

C:htest binhex‘\UserSystemData—TF405. bin

(O Upload from device C:itest binhexil.bin

) Firmware CEC Il
(O Flash CEC

Sector(—0x8000000 Sectorl—0x8000000
(O Protection DISAELE hecess protection

B Artery ISP Multi-Port Programmer T.H (BOOT0=1,BO0T1=0)

A P RGEE S -- 1R R 96KB/224KB —-fRAFEISCM G — AN P RS R bek
D -RH--IHR, BE TR RS -1 (CERAFI P KRG s besis) --JF

4.

FEATH hRA 2.0.5
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& 26. ISP Multi-Port Programmer TEHF RGEEXE

a

ARM-RY A5

Languaze! English  ~| Port type: |UART v Refresh(Fs) [ Selest all
R S Device Frogress Status
comd AT32F403Z6TE_{ 024K
z | coms AT32F403Z6T6_1024K
User system data file edit 4 X
Aosess protection BOFBO (SRAM)

96KB SRAM ~

224KB SRAM
SSE [ =WDT_ATO_EN  [7] nDEPSLE_RST [7] nSTDBY_EST  [7] BTOPT

FaP Enable ~

Systen sstting byte

Erase and progran protection bytes

v | mros v e e |

Start a.. End add.. Size

0x3000000  OxGO0OTFF 05800 (2K
0,8000800  OxGOO0FFF  0x00 (2K
0:8001000  DxBOD17FF  0xB0D (2K,
0:8001800  DxBODIFFF  0xB00 (2K,
0:8002000  DxBOD2TFF  0xB0D (2K,
048002800  DxGOOZFFF  0x800 (2K,
0x8003000  OxGODGTFF 0600 (2K
0:8003500  DxGO0FFF  0x00 (2K
MLANNANNN  N.ANNATFE (eAnn (2R

= o

v | O select all

Date 0 [ =2 [ E X [ [ [ |2 Clear

Data 0-—7 (0%) FF|FF |FF |FF |FF |FF |FF |FF

Load file

Save to file

SPIN encryption key

0 0
KEY4 Ox

KET3 0x
KET? 6nx

EYL Ox
EEYS Ox

Kz Ox
VS Ox
5

Load from file I Save to Fils I I Close

7

Begin(F2) I

ess range(0x)
0000-0500008F

@ M/ AT LU 7 Bootloader program C(IAP) PI1&E% SRAM K/, 1 F SXX32F103 2+

B, yaflun T

&l 27. SXX 2 X Extend_SRAM(void) & ¥t

#define SRAM_96k OxFF
#define SRAM_224k OxFE

static uint32_t F_EOPBO;
F_EOPBO=*(uint32_t*)(0x1FFFF810);
void Extend_SRAM(void)

{

{
FLASH_Unlock();

FLASH_EraseOptionBytes();

P E S 7 R G
FLASH_Lock();

NVIC_SystemReset();

FLASH_ProgramOptionByteData(Ox1FFFF810, SRAM_224Kk);

if(F_EOPBO & OxFF) != OxFE) // check if RAM has been set to 224K, if not, change EOPBO

1] AT32F403 TR, il T

#1811

A 2.0.5
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& 28. AT32 f&FF € X Extend_SRAM(void) & %t

#define SRAM_96k OxFF
#define SRAM_224k OxFE
static uint32_t f_eopb0;
f_eopbO=*(uint32_t*)(0x1FFFF810);
void Extend_SRAM(void)

{
if((f_eopb0 & OXFF) != OxFE) // check if RAM has been set to 224K, if not, change EOPBO

{
flash_unlock();
flash_user_system_data_erase();
flash_user_system_data_program(Ox1FFFF810, SRAM_224Kk);
P B AT P R Ge s
flash_lock();

nvic_system_reset();

M P ZAEEETT R EE R P 2850E X, WERH P /2G50 X g cs s g, &k
HAn Bt sk, EBEMKEE SRAM K/h—HE N,

@ RHEICHHEE SRAM HIRI.

EIBAT BB N3 SRAM, WSR3 |AP, 1 B HFE 74 H i) SRAM KT 96KB, FE4
IR 238N hardfault, SEN HFEFIZIT AR . B AR BATE G 3SR ing SRAM 2 |k
SRAM K/NECE A 224KB.

7 Keil 2B IR5E B SO o8 I AR -
& 29. Keil j3 3304+ &5 SRAM K/

; Reset handler

Reset_Handler =~ PROC
EXPORT Reset_Handler [WEAK]
IMPORT __main
IMPORT  Systeminit

IMPORT Extend_SRAM
MOV32 RO, #0x20001000
MoV SP, RO

LDR RO, =Extend_SRAM
BLX RO

MOV32 RO, #0x08000000

LDR SP, [RO]

19| hRA 2.0.5
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LDR RO, =Systemlnit
BLX RO

LDR RO, =__main
BX RO

ENDP

7E IAR Z B RS Bl SO 88 i S R A4
& 30. IAR B33+ &S SRAM K/

; Default interrupt handlers.
THUMB

PUBWEAK Reset_Handler
SECTION .text:CODE:REORDER:NOROOQT(2)

EXTERN  Extend_SRAM
Reset_Handler

MOV32  RO,#0x20001000

MoV SP,RO

LDR RO,=Extend_SRAM

BLX RO

MOV32  RO,#0x08000000

LDR SP,[RO]

LDR RO, =Systeminit

BLX RO

LDR RO, =__iar_program_start
BX RO

SERL EECE S, RIS 7 EAE R T A B A E L Extend_SRAM i3, % 1.23 HOKE
%, € X Extend_SRAM(void) & $1& 20 SRAM K71,

@ PHEFEH APP N &L SRAM K/ dndit APP ] SRAM Z¥ 8] K TE U [ SRAM
6], FEFF&iEN Hardfault,

1.2.4  #E77 N RS SRS, SHE Flash K0

1.2.4.1 V5 &P
U7 ) ORAP BIOR S8 H U n&”, AE F T %4> Flash fAif X 3. — B & | Flash 15 i R4, AER
Flash 77fiff X R REEE L7 U IE W AT A BEEE Y, A REIE JTAG i SWD i:tt, *4fii/f ICP/IS
P T RMERRVI RIS, O 24 FLASH BEATHEERERAE .
FHICPASP THXS IC ATV M /37 5 i Er U5 7] ORI 384, 0T

2024.03.06 ® 20| WA 2.0.5
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B Artery ICP Programmer T.H (BOOT0=0,BO0T1=0)
Je V7 R RdF: B R AE-- U 0 R4 -- 5 U7 ) AR 47
FEBR VT ) DR s B AR -7 ) DR AP - R B Vg I R AP

B Artery ISP Programmer T.H (BOOT0=1,BO0T1=0)
Ja Vi Rdr: ERe/BRAEIRY . JE VI RS- —P--02, BPnlRERE T e .
BRI R RS . ATREBRAELRYT . 2R VTR ORA -~ — -2, BRI Flash RN .

& 31. ISP T A g Hvi Ry

CARTRY HerES

(O Erase (O Edit User system data

O Dowrload to device

Heo File Hame File Sire Address Rangei(0x)
1 403, hex 334 08000000-08000D0F
>

Confirm

L o Are you sure to enable the access protection?

3

00000001
ess protection after Download
O Upload from device ©:ttest binhexil. bin
(O Firmware CRC 0o
() Flash CRC
1 Sector0—0x6000000 Sector(—0xG000000
I @ Protection  |EFABLE  ~||Access protection - I

5 ke

& 32. ISP T Ef#R AR

AR HEH

(O Edit Vser system data

() Erase
O Dowrload to device

File Size Address Range(Ox)
3344 08000000-08000D0F

Fo.  File Hame

1 403 hex

Confirm

The flash memory will be mass erased and all contents will be lost Are
you sure to disable the access protection?

Y
‘ 3 _E(VJ BN

Ensble Access protection after Downlead

‘ O Upload from device  C:htast binheshl bin

O Firmyars CRC oo
() Flash CRC

1 Secterl—0x5000000 SectorD—025000000
I@ Protestion IISAELE | Access protection ~ I

et 5 Elone

2024.03.06
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B Artery ISP Multi-Port Programmer T.H (BOOT0=1,BO0T1=0)

JERVTA RS AERESRBERY S R DT R --IF 462, RDADRERE RPN o

AT32F403 N\ | 1{E ¥R

BRI ORY: (ERE/BRRELRY AR VTR --IT U642, RIADRE Flash ERRANE o

TR RE TR GBI B BREFAESR 17 1 (R

1.2.4.2 EEFP
SR ER T E#A Flash 7766 X IREE Flash £2# X I30H) F 8 101,
) Flash £#fif X siA se AR 7 N5 .
) ICP/ISP T HX IC #ATH SR SMEERE S R 8AE, T
B Artery ICP Programmer . H (BOOT0=0,BO0T1=0)

—H&E T Flash ®5 R, NE

ARG RY: AR E-- P RGEE-- AR S TRy 719 B X - B e
RS IR R - P RGER-- A B S R 719 e X - B e

&l 33. ICP TE A HEEH

I User system data x
Access protection EOPBO(SRAM)
FAP Disable - 96KB SRAM -
System setting byte
NWDT_ATO_EN nDEPSLP_RST nSTDBY_RST BTOPT
Erase and program protection bytes
Name Start address End address  Size EPP ™| EPPO-3
Oisectoro | 0x3000000  OxS0007FF  0x8002K) | N
D Sectorl OxB000800 OxBODOFFF OxB00(2K) M
Sector2 O0x8001000 OxB0017FF O0xB00(2K) r
sector3 oxgovtao  oxsooterr  oxeooe [N |
=
D Sectord 08002000 OxB80027FF O0xB00(2K) M
D Sectors OxB002800 OxBOO2FFF OxBO0(2K) M
[ sectors 0x8003000 OxB003TFF 0x800(2K) M w | [] selectall
User data
Date 0 1 2 3 4 5 & 7 Clear
Data 0---7 (0x) FF|FF [FE [FE FE [FF|FFFF
Load file
Save to file
SPIM encryption key
KEYD Ox KEY1 0Ox KEYZ Ox KEY3 0Ox
KEY4 0Ox KEY5S Ox KEYE 0Ox KEY? Ox
Load from device Apply to device Load from file Save to file
1 ] 1 1 S A T -—
2024.03.06 B 27) f4 2.0.5
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& 34. ICP T EMBESRY

I User system data x
Access protection EQPBO(SRAM)
FAP Disable ~ 96KB SRAM ~

System setting byte

NWDT_ATO_EN nDEPSLP_RST nSTDBY_RST BTOPT

Erase and program protection bytes
Mame Start address  End address  Size EPP " |[EPPO-3
D Sectord 03000000 0xBODOTFF 0xBO0(2K) N
[ sector 0xB000800 OxB000FFF 0xB00(2K) N
[ sectar2 0x8001000 0xB0017FF 0x800(2K) N
D Sectord 08001800 0xBOD1FFF 0xBO0(2K) N
D Sectord 0x8002000 0xBO02TFF 0xB00(2K) N
[ sectors 0xB002800 OxB002FFF 0xB00(2K) N
[ sectars 0x8003000  OxBODSTFF  DxBOD(2K) N v [l selectall
User data
Date o 1 2 3 4 5 B T Clear

Data 0---7 (0x) FF[FF [FF|FF [FF |FF FF|FF

Load file

save to file

SPIM encryption key

KEYD Ox KEY1 Ox KEY2 0x KEY3 0x
KEY4 0x KEYS Ox KEYE Ox KEYT 0x

I Load from device |I‘ Apply to device |I Load from file Save to file

B Artery ISP Programmer T.H (BOOT0=1,BO0T1=0)
JFHHBERY: fERe/RaERY . BHBESR--T —2--2, M gHERY.
RS IRY: (ERE/RRAEDRY . MBS RIP-- T —--2, WIS R
B Artery ISP Multi-Port Programmer T.H (BOOT0=1,BO0T1=0)
o S R ﬁi‘ﬁ‘%l%‘ EORIT. B HEBE R --ITR--2, BIAEHE R
R SR (EREEREERY . BB SR --ITE--2, HITREERS R
HE: RETHG ﬁﬁiﬁﬁﬁﬁ%%%ﬁ%ﬁ%fﬁg o a

1.2.4.3 518 Flash HIANE (T BRI BSR4 00 3 B P 25008 B N )

AN Flash In%s, 55 B 5t 47 an R v BN o B A I 25 %580 J5 F e s P R 7, AR I8 U7 I £
. s JEREE 72 M 0x08400000 FHi6 75 BN S [0 Ko ANERAF it I % Key, G0 4372 0
XFF 80 Ox00 WA, A WIBEAT NS . MR U5 Il OR37 24 SM A7 23 % Key ¥ B N4> OXFF.

PAR N ICPNISP T BN A A7 fifh o 45 i B -
B Artery ICP Programmer T.HE (BOOT0=0,BO0T1=0)

) SRANEAT Ak - TR SNRAT Gk S TR - R LA EIA i I S Y BB e R - L R G- 12 Uk
A AE RS N2 Key--R F 2% 4
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[l 35. ICP TExtMRAFftas IR 4E

{7 Artery ICP Programmer_V3.0.03
File  J-Link settings AT-LinksettingI Target I Language Help

|Part Number: AT32F403ZGT6 FlashSize: 1024KB | ’l?r ?

Di

AT-Link-EZ  FW: V212 .
: AT-Link SN:  9AE164220040B56D0117DC02 inus} 7'7
AT-Link In (WinUsB) ﬁ 4‘ =4

1 SPIM FLASH_DA 0Ox | 1000000
Type [W25Q128V 16MB || Select

Memory read settings

7 User system data X ]
Access protection EQOPBO(SRAM)

Fap Disable v 96KB SRAM v I
System setting byte ]
nWDT_ATO EN nDEPSLP RST nSTDBY RST BTOPT
Erase and program protection bytes :I

Mame Start address  End address  Size EPP ™| EPPD-3
[ sectoro 0xB000000 0xBOOOTFF 0xBO0(2K) M
D Sectorl 08000800 0x8000FFF 0x800(2K) N m
[ sector2 0x8001000 OxB0017FF OxB00(2K) M
[] sectors 0x8001800 0xBOOTFFF 0xBO0(2K) M
D Sectord 08002000 0x80027FF 0x800(2K) N
D Sector5 0xB002800 0xB8002FFF 0x800(2K) M
[ sectors 0x8003000 OxB0037FF OxB00(2K) M v | [ selectall
User data
Date 0 1 2 3 4 5 6 7 Clear

Data 0-—7 (0%) FFOolFF (FF O FEFF O FE|FF (P

Load file

3 Save to file

SPIM encryption key

KEY0 O KEY1 Bx KEY2 0Ox KE¥3 Ox r
KEY4 Ox KEY5 Ox KEYE O KEYT Ox

I Load from device |I| Apply to device |I Load from file Save to file

B Artery ISP Programmer T.H (BOOT0=1,BO0T1=0)
M RGEEE-- T DB B MR A I Key-- N FH 23 %
& 36. ISP TEAXSMRFFMES InE ik

FIM encryption kew

KEYD Ox KEYI Ox KEYZ Ox KEY3 Ox
FEY4 Ox EEYE (Ox FEY6 Ox EEYT Ox

Load from device || Load from file Save to file

B Artery ISP Multi-Port Programmer T.H (BOOT0=1,BO0T1=0)
N R G S-SR R - IE DN S I Key--ORAF- 230 JT 4R

1.2.5 FEEFHRXS AT32 5HAL IC Fik
B E£H Cortex-M R3] CPU ID 5[X 4, M7 mrBAX 4 H MO,M3,M4 A%

2024.03.06 ® 24 WA 2.0.5
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& 37. $EHX Cortex £ 5

cortex_id = *(uint32_t *)OXEOOOEDOO;// i2HX Cortex %5
if((cortex_id == Ox410FC240) || (cortex_id == 0x410FC241))

{
printf("This chip is Cortex-M4F.\r\n");

printf("This chip is Other Device.\n\n");

BEE UID,PID AKX 4

A 38. #HX UID,PID

* 3KHL AT32 MCU 1) UID/PID f5E itk

#define DEVICE_ID_ADDR1 Ox1FFFF7F3 1172 3 Artery MCU B3I H A4, UID Hithdik:
#define DEVICE_ID_ADDR2 0xE0042000 17 SUMCU 8285, PID il

I FHFAFRCID ¥/
uint8_t  ID[5] = {O};

/* AT32F403MCU type table */
const uint64_t AT32_MCU_ID_TABLE[] =

{
0x0000000170050240, IIAT32F403ZCT6  256KB LQFP144

0x0000000170050344, IIAT32F403ZGT6  1024KB  LQFP144
b

/* 3KEL UID/PID */

ID[0] = *(int*)DEVICE_ID_ADDRI;
ID[1] = *(int*)(DEVICE_ID_ADDR2+3);
ID[2] = *(int*)(DEVICE_ID_ADDR2+2);
ID[3] = *(int*)(DEVICE_ID_ADDR2+1);
ID[4] = *(int*)(DEVICE_ID_ADDR2+0);

/* 44 UIDIPID */
AT device_id = ((uint64_t)ID[0]<<32)|((uint64_t)ID[1]<<24)|((uint64_t)ID[2]<<16)|((uint64_t)ID[3]<<8)]((u

int64_t)ID[4]<<0);

I* Wi AT32 MCU */
for(i=0;i<sizeof(AT32_MCU_ID_TABLE)/sizeof(AT32_MCU_ID_TABLE[0]);i++)

if(AT_device_id == AT32_MCU_ID_TABLE]i])
printf("This chip is AT32F4xx.\r\n");
}

else

printf("This chip is Other Device.\r\n");
}

P 75 AT32F4xx iz las Wil A 24 1D dahd, F3RHRN ) 1D 15 S48 58— 64bit B, whnl
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PAX 3t MCU ZWf—F 5, FEL2ERIESHELMSHATFN RM 1K (DEBUG) ZEHiLLA
{AN0016_Recognize AT32_MCU), ZM 2 ic vl MHERE 1 BHE B 5 Wi -3 AR 5 H R R —AP
Note—AN0016 F:HY .
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T E G PRILEE W H) &3
BB s\ Hard Fault Handler

B i SRAM BT H 7 KRG % B Y SRAM =[],
E2% 1.2.3 i H ICP/ISP B =TJ7 B 23T J3 Bk SRAM (A JE R AL -

B 7t Keil 3 IAR FFJ5 T single precision g, 7t code HH & A G M4 W% FPU Zf7#%. {E
code 1 HFJH FPU Thig:

& 39. #imF)E FPU FIARES

void Systemlnit (void)

{
/* Enable FPU*/

#if defined (__FPU_USED) && (_ FPU_USED == 1U)
SCB->CPACR |= ((3U << 10U * 2U) | [* set CP10 Full Access */
(U << 11U * 2U) ); /* set CP11 Full Access */

#endif

WA
FREBURE v U7 1B T 1) AL, B U B IR H A XA -
W RGN CE G R .

Keil B H A Jlink ToiE3R 3] IC

B 525 (FAQO0008_Keil Tl H Py Jlink JoikR 2] IC [A#) , 2 3CRY AT LAMERE Sy RHS B 7 i —
HAR 5 & % F—FAQ—FAQO0008 T # .

B i52% (FAQ0132_JLink FEI N Artery MCU) , 1% SRS e He B o] AN AR 3 RHE B 5 1
BRI A T FH—-FAQ—-FAQ0132 F#.

B T EOE 2 H A
&7~ Error: Flash Download failed—“Cortex-M4” || {3
£ KEIL 47 H B N3 58

& 40. & iiM Flash Download failed—“Cortex- 4”

36 void Delay(_ IO uint32 t nTime)
378¢{
gg Fiing pVision PY
40 while (
41 |}
az - L. Error: Flash Download failed - "Cortex-M4"
A3/ **
44 * @bri
45 * @par
46 * @Qret —
a7 L x/ i
48 void Tim
49 L‘J{
50 if (TiminaDelav != 0Ox0M)
r 7 1 | I ] |
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HY L5 B A iR R T et DA R L

B JFE TR, SEBUE MCU ViR R R 2

W R T ECE A RSN Flash SC5L%, 7E Flash Download 4bi% #75 INIERA ) Flash SCAF5L
%

B BOOTO. BOOT1 i&#4Ei%, BOOTO. BOOTL & I ~F2i 4 #¥ & N BOOT0=0. BOOT1=0,
i MCU M ENAFA- it 48 )8 30

W J-Link Iz AR, 83 6.20C PLERRA:
B TP JTAG/SWD PIN disable, fifih)ii:542.2.5 AT32 Ik E T#”.

E£7~ No Debug Unit Device found |q/&

B FHEomog b5, i ICP IEfEERE Bk,
B JTAG/SWD #HEZ481R, sikaiER.

&7~ RDDI-DAP Error [/

BRSO, 1 Keil ACE GniERNER I EE-0z, THHEHHN-00/-01.
B T JTAG/SWD PIN disable, fi#ik 51:5%2.2.5 AT32 IKE T#” .

ISP 5 O FE IR 3L A &

A ISP i LN E, /RSRIE, RIEZ R CiE RS 1o
WAL PR TT

B REREESREE;

B CESTE LA USB FeA TR, W1 CH340 & /745,

AT32 RE T &

FEAE ] AT32F403 Itf, Al R REAE A R 38AF 5 TV B

B EREFTHJITAG/SWD PIN disable)s, Joik MRS HIKAZIJTAG/SWD device;

B 3t AStandby modefHIRIIHER S, Toik N EAEF I HARARIJTAG/SWD device.

PR IRAZ ) R ) S B AE AR PP A I A B AT I A HALT A3, A4 U5 sCAn e g iz vl A

1. Wy BOOT 3K, BUNE SRR 70k 43 5 sh 8 sram JH 3, SR JRIEE B AE A
Fro BRIt R] AR ERFE PP R R 3K

2. i ICP %M T EA4HC AT-Link %%, ¥ AT-Link RST pin E A & A0, ICP i
B AR IR E R, SRR BRSO R NIRRT .

3. i Keil P50 AT-Link Y8438, %45 AT-Link RST pin #3054 (052 601, 76 Keil () debu
g AHEHUCA T B HEN LT, T DAERBRFE IR T4k
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Kl 41. debug FHEEHK

CMSIS-DAP Cortex-M Target Driver Setup

Debug |Trace ] Flash Duwnload]

~CMSIS-DAP - JTAG/SW Adapter —| ~ SW Device

[v Reset after Connect

AT-Link-Plus(WinUSE) CMS s IDCODE Device Name | Move
SWDIO 77 i X |
Serial No: [4AB41 038 ® x2BAD14 ARM CoreSight SW-DP Up
Fimware Version: |2.2.11 #’
7 SWJ Por: m ¢ Automatic Detection D CODE |
' tanual Configuration Device Name |
Max Clock: [10MHz -
Add | Delete | Update I AP: |0x00
)Jehm
-Connect & Reset Options - -Cache Options - - Download Options -
Connect: |under Reset _v| Reset:|HWRESET || | ¥ Cache Code I™ Verify Code Download

¥ Cache Memory

[~ Download to Flash

[¥ Stop after Reset

q [~ Log Debug Accesses

0K ||

Cancel I

4. {#F] IAR BHHAED AT-Link V828, %4 AT-Link RST pin S84 2601, 72 1AR (5 CMS

IS DAP FHME A T B HH £ HE N (3L T,

AT AR AL P IR T 3

& 42. CMSIS DAP R &%

Options for node “template”

Categary:

General Options

Static Analysis

Runtime Checking
C/C++ Compiler
Assembler
Output Converter

Setup Interface Breakpoints

Reset

Factory Settings

Custom Build
Build Actions
Linker

Connect during reset (default)

Debugger
Simulator
CADI
GDE Server
Ijet
JHink/J-Trace
TI Stellaris
Nu-Link
PE micro
ST-LINK
Third-Party Driver
TI MSP-FET
TIXDS

Duration: 300 | ms

[JLeg communication

$PROJ_DIR$\cspycomm.log

200 | s

Delay

Emulator
Always prompt for
probe selection

Serial no:

Cancel

2024.03.06

#2971

fRA 2.0.5



AR = % AT32F403 A [ 1 I35
3 XHEBAEHE

R, CERAER R

H# h 2 AW
2022.04.25 2.0.0 | &HIRA
2022.08.05 201 | AR, TEEE =TT L ASCH
2022.10.09 2.0.2 | MG IF IR SO R A UL
2022.10.21 2.03 | 5E#HUID,PIDER
2024.01.05 2.04 | WH “AT32MKE FH” 1Ifid
2024.03.06 2.05 | HRE

2024.03.06 # 30| WA 2.0.5




A= R AT32F403 A I 145 Al $

EEEM - B
ST BAT SRS AL IR AR )17 S AT 55 O REATBE T, MRS AN AR 4L 3 B P AR ST R AR 0 7 i A 55 A0 9% AT AT AT

Tk Fi R B A AEMIB XL IR, ASCRAS DT A 75 20 A A R B AT AT 7R SRR R B BB AT e W RA SCRS AT T 20 AT
=07 ERIIRSS s A RIS HERE ) BRAUAE FH EH =T7 7 h BRI S5, B AL A AL R R, BB A B M AR 5 A AT A
L =577 b B 55 RS AP A AT AL ORAIE

ERARFEAERR ) B 2K b A U, 15, AR R AR 07 i B S PR SR AT T R BUOBROR B ORE, BT (RS T g 1
EERENE OLFRIAL AT AR R X KRR BIE O0),  BRAEFT LA BRI A P A KRR R -

HERE I iR AEBOT B T T T R ARG B e (A X 2R R SORMIB, Flin: AEdSaRF. Rl SR B~ it 2 e %
RARG: (B) A (C) FHRMABHIRAE: (D) K, H/E (B) HALWRESBAGHH. JET LM E R . i SR
AN T AR, BRI RS [ AR R T R A, RS Rk BT U SRR SR, ELRIG R R ) B S A R
R A AR AN SR

SRR IR 07 i DA AN TR T A SR i AR P R B R AR s O RIE 0 S B S O 7 ok A S i MR 077 B BRI 85 4R T B AR £RAIE
REG I AR AT i R B R AR 1 AT T AT
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