AR[ =R AT32F403A/AT32F407 \ [ 148 35 5

AN0023
DA EAT

AT32F403A/AT32F407 \ | 11H FHEFE

Hil

il

AN NI/ B 1ELEH P Pud i B AT32F403Axx /AT32F407xx (T H %, AT32F407 R
T+ AT32F403A i 7 LAKMN (EMAC) Lhg.

T AT IR CIG T T TERF P8 LIV 2.x. X BRR L FF €] (BSP) /P4, X T HAMKABSP, 7
ZIERAEH LI

XS EIR:

AT32F403A &%

SRS AT32F407 7%

] ]
2024.01.05 FBAX fRAs 2.0.4




Pl AT32F403A/AT32F407 A\ [ 1% Fl 38
Hx

1 T T IR IR oottt 7
11 BB AT32 JF I oot 7

1A PR T B TF B cveieeeeeeee ettt 7

1.40.2 BT AT (oo 7

113 AT32 FFRIEIE oottt 8

114 AT32WOTK BENCN w..ooooveeeeeeeeeeeeeee e 13

115 HUE B SXX T covoveeeeeeeeeeeceee et 20

1.2 AT32F403A /AT32F407 &5 3G SR INBEBLE oo, 20

1.2.1 PLLIFBIBEE oottt 20

1.22  GfFT0F FPU Zhfie. CBEARF RIS EHITD) o 22

1.2.3 AT32F403A /AT32F407 F545/AFF554F Flash AA B SRAM A/NEFEACE Y] .24

1.2.4 g5 5 AR S AR AMEE FIaSh M) v 29

1.2.5 FEFEFHIX A AT32 5 IC TT1 oottt 33

2 R R R I R B T DT B oottt e e e 36
21 FEFERBEEIHEN HArd FAult HANGIE o.eeeee oo 36

2.2 Keil TH I JINK TEIEFRE IC oot eee s 36

2.3 R T R I R 0 0 e e e earr——— 36

2.3.1 &7~ Error: Flash Download failed—“Cortex-M4” [0 B .......ooeeeeeeeee e eeeeens 36

2.3.2 &5 No Debug Unit Device found Al ............coooviviririncniccccs 37

2.3.3 I RDDI-DAP EITOT TR ..o e e e e e e e s e e e s ee s e ee s erans 37

234 ISP B LT NI R 0 oo e e et e e 37

2,35 AT K R AR oo e ettt e e et e ettt r et er e er s 37

3 ZAPEX sLib(Security LiBrary) ...........ccoooovieiieecee e, 39
T T v SRS SRRRR USSR 39

B2 P B 39

T S Y (o =] USRS 39

2024.01.05 #H2W hRZs 2.0.4




I AT32F403A/AT32F407 A | 14E Fi#4 55
4 R S T 5 oo e 40

2024.01.05 H3IW hRZs 2.0.4




AIR[-R AT32F403A/AT32F407 \ [ 148 185
REX

FE AL SURBRARITTEE oo 40

2024.01.05 #H AW hRZs 2.0.4




5

AT32F403A/AT32F407 \ | 1 FH e 55

2024.01.05

BH X%

K 1. AT-START-F407 FF KA AT-LINK-EZ SEIBE oo, 7
K 2. HER IR E 7 Wl AT-START-FA07 FTFRMBIEMD oo 7
Kl 3. MR S RHL B 7 M ICP/ISP/AT-Link-Family ZEEMI .o 8
R AT s = gy il = 1) ol OO 8
K] 5. Keil_v5 templates TFEIRM] .oveueivieeeeeieeeeeeeee ettt 9
B 6. TR JIRHEET 7R3 PACK F....voceeeetceeee et nenean 9
7. %35 ArteryTeK. AT32F403A 407 DFP.....ooooceeeeeeeeeeeeeeeeeeeeeeee e 10
K 8. 2% Keild_AT32MCU_AAAON ...t 10
9. Keil H1 PACK INSTAIEE RIBR ..ottt ettt ettt ettt s e ete e s reesaeeeneeeans 10
B 10. 2235 IAR_AT32MCU_AAAON ..ot 11
11, Kl DEDUG JETM ...ttt b e sesens 11
K 12. Keil Debug JETH SEHNGS L ...vovveeeeeeeeeeeececceee ettt es et en e aee 12
13, KEil ULIHIES JETH .......cvoceeeceeeeeeeeeeee e eese et es s sne s s s s sensenaenesneenenes 12
B 14, IAR DEDUG FEIH ... 12
15. IAR CMSIS-DAP ZETH .......oovoceeeeeeeeeeeeeeeeees e es e s s esee s seenesnens s esneenenes 13
B 16. FERE JIRHEE 7 W AT32 Work Bench ST HA ..o 13
17, BRI oottt ettt ettt s ettt 14
B A8, BRTETT IR oottt 14
19. AT32 WOrK BENCH G155 T ...ttt 15
B 20, T TC B LT ovovveeeeeeeeeeeee et eeseee ettt sn et anennens 15
I A T e Y 8 OO 16
22, AMETR oottt 16
B 23, AMEBEIBEE oot 16
24, AP GPIO TEE oveeeeeeeeeeeeeeeteee ettt ettt en ettt 17
B 25, AR DIMA BET ..o.oeoeoeeeeeeeeeee e 17
26. HPENVIC BEE oottt s ettt n st aeas 17
B 27, ZETTRIATTE I oot 18
B 28, IR EHTE B LTI ovocvveveeececee ettt ettt 18
B 29, ARBITIE cvovevoeeeeeeeee et en et en s enennans 19
B 30, “TH A FI T 11 oottt sttt ne e 19




ARIR

AT32F403A/AT32F407 \ | 1 FH e 55

B 31, T0E SCIFZEF oot 19
K] 32. SXX F2J71E AT32F403A /AT32F407 %ttt 240MHZz BRI E ..oooveece 20
4 33. AT32F403A /AT32F407 crm_pll_output_range ZH.........cocvviererieceineeieeeesese e 20
] 34, MRS J TR B 77 P TIE B T oo 21
] 35. SXX F2/7 PLL H B IR IHBLEL ovoeeeeeeeeeee e 21
P 36. AT32 F2 /5 PLL H I MIATZR PIFILE oo 22
B 37. Keil FREEHFIEIETT T FPU oo 22
] 38. Keil R HHIAITF I FPU BIFRTD oo 23
B 39. IAR FREEHIIEFETT T FPU oot 23
40. IAR FREEHIEAITE T FPU BRI (oo 23
Kl 41. ICP TR RGEIEILEFE SRAM KV o, 25
42, F1J RGEBAE VLB IETE SRAM K/ oot s 25
K 43. ISP T HSwH# A RGEHEILTE SRAM K/, 26
K] 44. ISP Multi-Port Programmer T HH 7 RGEIEEE ..o 26
45. SXX FE75E X Extend_SRAM(VOIA)ERAEL........ceeieieireiereieieieieieeeeeee e 27
K 46. AT32 F25 5 L Extend_SRAMVOIA)BEEL..........cvurveiieeiieieeieieeceeceeeesiesies s 27
47. Keil JABI ST BT SRAM K/ i 28
K 48. IAR JEZNSUFHEIL SRAM KD oo 28
49, ISP L U RT oottt 30
B 50. ISP T BRI T ot 30
51 ICP L o I G 3 oot 31
B 52, ICP L I AR oo 32
53. ICP L X AN AEAE B BT oo 33
K 54. ISP T HAAMBAERE B IBEERAE oo 33
55. BEHL COMEX T oottt 34
B 56. BZHL UID,PID ..ot 34
57. EINTFIE FPU BIAUED coocveieicee et 36
K 58. N H B Flash Download failed—“Cortex- M4” ............ccoooeiieeeeieeeeee e 36
59. AEDUG FLTIMETA «.vevvveveeeeeeeeeeeee ettt en st an st nenens 38
] 60. CMSIS DAP FLIIEEL c.vvvvviee e 38

2024.01.05

#6m WA 2.0.4




AR R AT32F403A/AT32F407 A [ 145 FI 18
1 TRV EREE

TERF 7RISR T #ithbt -
B R R E L. hitp://www.arterytek.com

1.1 BE AT32 FRIFE
111 FRATEEFRKR

H §if AT32F403A /AT32F407 JF R KB H 47 AT-Link-EZ 38 T. 5, AT-Link-EZ 11~ B 2 B 4T HE T 7w
EA AR S B A A R B AR A, S IDE fEZR . fEZRbest. USB i I2EThfE.

B 1. AT-START-F407 FF &tk & AT-Link-EZ 24

7-12VAINEREEIREE - SPIFLASH
R RiEFE (BOOTHEME)

I/OR¥ FEHE N

20farm | 30T &
FRTAG | G g %
i s § - USART1E: [

2 O
Yo
;oato-o

| RIS

AT-Link-EZ

e

o e
)

)

AT-Linr% |

Arduino Unod/ B4 1

P AT32F407VG

JEE: NT-START B & SEWHT Y], 554 (UM_AT_START_FAOX_VXX) . BB K/ I
27— P i > T MCU—AT32F4xx 55 #0119 Evaluation Board (FFAHR) 5 #1 €4/ /\AT_START
__F40x_Vx.x\03_Documents.

& 2. s R E A G AT-START-F407 JF R %R

‘ Evaluation Board (F &1&)

& AT-START-F407 AT32F407F £ iR == ArduinofR/EED

A
VIiZ

1.1.2 ERTAEREMY

B AT Bk TH 3 AT-Link / AT-Link+ /AT-Link-Pro / AT-Link-ISO /AT-Link-EZ. ICP/ISP.
B H=U R Ty J-Link. ZEK. ERUET . FREHL. GO FALTh. Was . s

L
2024.01.05 HIR hRZs 2.0.4



http://www.arterytek.com/
http://www.arterytek.com/
http://www.arterytek.com/

R[-R AT32F403A/AT32F407 \ | 1 3R 5

PeRAs. BRL KEIREEE. mEEEIA. . BRI BB FIREE. BIERHEEE.
VER: _LRHER TR IF IG5 0 I JE1F 7 £ 12 7 i — AR G % 3% F##—Hardware Development Tool Ji/4]
RF =Tty (3RO Party Writer) i,
] ICP fEHA PGS % (UM_ICP_Programmer), {7845 NMERE J1RHSE B 7 W — P2 i S —
FEA MCU—AT32F4xx R N3 ICP T Ef# £ )5 Artery_ICP_Programmer_Vx.x.xx\Docu
ment\UM_ICP_Programmer.
n ISP R PHIES% (UM_ISP_Programmer), £ 4% AR R B 7 0 — 7= i ilE—
FEA MCU—AT32F4xx #4131 ISP T B f# £ 5 Artery_ISP_Programmer_Vx.x.xx\Docu
ment\UM_ISP_Programmer.
B AT-Link {8152 % (UM0004_AT-Link_User_Manual), 7780842 AR 1R T 7 9k
— IR — FE A MCU—AT32F4xx 2% N AT-Link-Family T E.f# )& 5 AT _Link_CH_
Vx.x.x\05_Documents\UMO0004_AT-Link_User_Manual ZH_Vx.x.X.

&l 3. R iRl B 7 P ICP/ISP/AT-Link-Family % R},

‘ Tool

& AT32 IDE_Linux

& AT32 IDE Windows FFRATIZ MCURIE T EclipseF ERIETFSARME A T 2SI EFE V1002
& AT-Link Family (@=AT- L|§I:Egi2 EEE;T_L;EPTE%T; Ei—k |s§3_ HIE) Ve
& AT-Link Console EEATI2 MCU MEE8EERE | ConsoleTE V3.002

X ICP HIEATI2 MCU T=EREE, TE V3.0.05
& ISP HIEATI2Z MCU "T=E&8H5E, TE V2006
& I5P Multi-Port =EHATIZMCU—H2iEE TEx8eE, 18 V2.0.06

11.3 AT32 F R}

1.1.3.1 R TREN A

7E ArteryTek $RALAIEFEE BSP F#BERINE L UT T % F IDE MR T2, BSP nf MWHEEE D BHY
B 7 M7 AR — R MCU—AT32F4xx £ 513KEL.

& 4. R /IR E M BSP BERHE

‘ BSP
e ————
& Firmware Library EIEATIZFM0TEREINE LIE & E(Firmware Library) 221

bl AT32F403A/407 ZFIAMI, BSP #1614 T Keil_v5/Keil v4/IAR_6.10/IAR_7.4/IAR_8.2/eclipse
_gcc/at32_ide HIFRAR T2, (7SN AT32F403A 407_Firmware_Library V2.x.x\project\at_sta
rt_faxx\templates, FTHFXF R TRERSCAF I bt TRESCABE mT T HF XS B IDE T2 . Wi~ 2 Keil
_Vv5 TR

2024.01.05 H 8 hRZs 2.0.4



http://www.arterytek.com/
http://www.arterytek.com/
http://www.arterytek.com/
http://www.arterytek.com/
http://www.arterytek.com/
http://www.arterytek.com/
http://www.arterytek.com/

AR R AT32F403A/AT32F407 A [ 145 FI 18

A 5. Keil_v5 templates T4

= "1 Project: template S
= %7 template i 'I‘\l/’l
= L3 user . 3 f’é\"\

) at32f403a_407_clockc =~ " =/

0 20403407 intc — _ (3)

2 maineg —— ':f

=1 &35 bsp W oo (\4}'

) at32f403a_407_board.c — ~

¥ L3 fimware — —————— [-._§.f‘

- & cmsis = .\é)

_] system_at32f403a 407.c — :

) startup_at32f403a_407.s —————\ 7}

- i readme Jrap— :"'g‘i

L] readmett ——— =

TN AR T

at32f403a_407_clock.c WIEPHCE CHE, WE T BRI B Kb aiegie
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TR BT, FEES R T 118 77 P — P odd i B — 07 27 MCU—AT32F4xx 721 F#6/ BSP fi£/% 7\A
T32F403A_407_Firmware_Library_Vx.x.x\document.
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T Keil kRS0, @i keild.74 5(5.23 DL AR Keil_v5 HAS 75 224 Keil5_AT32MCU_AddOn
il I J 22 B 06 N Artery Tek AT32F403A_407_DFP, Keil _v4 Jii 4 75 22425 Keild_AT32MCU_AddOn;
BAMNBOL T, L2Emm] LLE S 2 Keil (122258845, SR A BIEE A IER, HEFIERE Keil
(122 35 4%

B 7. &% ArteryTek.AT32F403A_407_DFP

Pack Unzip: ArteryTek AT32F4034_407_DFP 2.0.4 X

Welcome to Keil Pack Unzip
Felease 11/2021

Thig program ingtalls the Software Pack:

ArteryTek AT32F403A_407_DFP 2.0.4
ArteryT ek AT32F4034,_407 Series Device Support, Drivers

Drestination Folder

Deheil_wEAARMYPACK \WArtery T ek AT 32F4034_407_DFPY20 4

MNet > > Cancel

& 8. %3t Keil4_AT32MCU_AddOn

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

Folder Selection ARM KE”_

Salect the £older where SETUF will instell files

This Add-On will install inte the follewing produst fslder.

To install to thiz folder, press"Mext”, To install to a different folder,
press “Browse” and select another folder.

Destination Folder

D:\Eeil_vd Browse. ..

Huxt >> Cancal

[T HF keil, #iidi Pack Installer k5, £ Pack Installer /1 i 2 L ff file, &% import, S AM
MERT IR B 7 I T Bt B B pack 58 R .

& 9. Keil F Pack Installer E#5

A pvision
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
=N §| ] 4| | | ‘ £ = | @ apci_2_rQ
%] <620 @
Project L]

& Pack Installer

Install or update Software Packs that
contain Software Components

XHFIAR i RS, 2 IAR7.0 5 IAR6.1 LA LfRA . 23 IAR_AT32MCU_AddOn, ERIATHH T,
RN AT L E SR AE] AR 2 i4%, WERVUIARIEE AR, TETFINILETFE AR KZEHKT.
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A 10. %% IAR_AT32MCU_AddOn

% Setup AT32 MCU AddOn Package to IAR V2.0.5

This SETUP 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 another folder.

Destination Folder

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

Realtime Status 0%

JERE: KT Pack KR EZ WY, i#5% (AT32F403A_407 [4/14/% BSP&Pack M /H75%) H9 “2 Pack
LRALIR” BT, SRR IS IR 2 P 5= 7%t i — 07 MCU—AT32F4xx % 71 T #19 BSP ##/f
JA\AT32F403A_407_Firmware_Library Vx.x.x\document.

1.1.3.3 {#H AT-Link TR EZ T#

7 Keil 3555 R Fi] AT-Link, 7E Debug H.i%£# CMSIS-DAP ik % .

&l 11. Keil Debug %1

=a=N-1 @ | | @ = | @m | == | B TMRICFitter JRe| @l e & &|
@mlﬁl@ |£g|template ﬁ "P@
Project =8 _] main.c
2% Project: templat
rojseTEmpe kA options for Target ‘template’ *

%7 template

T user
L] at32f403a_407_clock.c
L] at32f403a_407_int.c
L] main.c

= bsp
L] at32f403a_407_board.c

3 firmware |

Device | Target | Output | Listing | User | C/C++ | Asm

| Linker | Debug IUtilities |

" Use Simulator with restrictions Settings + Use: |CMSIS-DAP Debugger
™ Limit Speed to Real-Time ULINK2/ME Cortex

jl Settings I

Debugger o

MK Pro Cotex Debyoo=
W Load Application at Startup ¥ Load CMS:'-'S'DJ\P Pf‘fbuﬂﬂﬂ
Inttizlization File:

¥ Run to main{)

Bl

Initializati

=

- = Orex
Models Cortex-M Debugger
ST-Link Debugger
PEMicro Debugger

25 cmsis
L] system_at32f403a_407.c
] startup_at32f403a_407.5
=5 readme
_1 readme. bt

Restore Debug Session Settings
[v¥ Breakpoints ¥ Toolbox
¥ Watch Windows & Performance Analyzer

v

Restore|

Wi

MULnk Debugger

Stellaris ICDI

SiLabs UDA Debugger

Altera Blaster Cortex Debugger ¥

.......

B

¥ Memory Display ¥ System Viewer ¥ Memory Display v System Viewer
CPUDLL: Parameter: Driver DLL: Parameter:
|SARMCM3.DLL [-REMAP |SARMCM3DLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:
|DCM.DLL |1:cn-14 |TCM.DLL |-pCM4

Manage Companent Viewer Description Files ... |

)4 Cancel

| | Defaults | Help

7f Debug .7 Settings #f A\ Cortex-M Target Driver Setup FLln T &,

1.

e % 4% AT-Link(WinUSB)-CMSIS-DAP/AT-Link-CMSIS-DAP;

JEE: XTWInUSB, #2%# (FAQ0136_Lfilf# fi AT-LINK () WinUSB DhfeteFt FacH =) , 2 R i LIM
FF I 70— ARG IR % HF—>FAQ—FAQO136 F#.

2.
3.
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K 12. Keil Debug %3 Settings % &

Cartex-M Target Driver Setup X

Debug |Trace IFlash Downloadl 3

~CMSIS-DAP - JTAG/SW Adapter — |-SW Device
] IDCODE | Device Name Mave
'1 [Any | | | SWDIO | & («0BC11477  ARM CoreSight SW-DP Up |
AT Dk CHSTS-DAP

B D
imware Version: |£. 1. Ml
2 % swy Port:ISW E| (fi Automatic Detection |D CODE: I

M anual Configuration Device Mame:
Max Clock: ISMHz LI I

4dd | | Detete | [Updae | AP: [o00

I HAE Utilities B, 2625 FEIFRRIETE 1, 7EIEDHE 2 N H1ESE CMSIS-DAP Debugger,
SRIG A IR TNE 1 (FRECBUE A .

& 13. Keil Utilities 3R

Device | Target I Dutputl Listingl User | C/C++ I h=m I Linker | Tebug Utilities |

Configure Fash Menu Command -

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

it File: — J Ed... |

1E IAR M55 F¥ A AT-Link, &+ T#E, sids Project, iEFf Options, 7£ Debugger HiEF: CMSIS-
DAP i#%, F{E CMSIS DAP HiE#t SWD.

& 14. IAR Debug %

I
File Edit View CMS\S—DAP Tools Window Help
it R @ Le AddRis. ¢ Q>K=< 0 >[O0 BB =0 > S
Workspace [@ AddGroup...
Debug [} import File List...
. Add Praject Connaction...
T —
Bl Template 2 Options for node "template” x
= EDEH X | Remove ion vZ
crnsis 20
= Efirmware | 1 Create New Project... £ ma
|- W readme | adg Bisting Project.. feosens Categan Factory Setings
|3 i user General Options
| = Battaf £ options... AT e[St iy
| () et32f4 lona 27 |Runtme Chedang
| L@ Bmaing  Version Control System eutne | CICH+Compier Setup Download Images Exira Options Multicore Plugins
i Output ¥ R ssembler
O nake F7 [are and | o oot Converter
B compile Ctri+f7 [OPRERE Custom Build Diriver [ Run to
are is
Buid Act -
@ Rebuild Al u:‘ker fans CMSIS DAP v |mam
eNTEES 0
@  Batch build... [ g C\:;]a r
C-STAT Static Analysis 3 ;Ef:g :“' CMSIS DAP rver
55 mh GDB Server I-jet/JTAGjet
€3 stop Build Ctrl-Break s IHet/TTAGIt J-Linkf)-Trace
Hink/)Trace ;
© Download and Debug CtrieD [ | e :Sti”:"s
u-Lin
»  Debug without Downloading Nu-Link BE micro
) Attach to Running Target nat32es 25_1“‘:: ST-LINK
Make & Restart Debugger iR |"3RA2EL | ooty Driver Third-Party Driver
Restart Debugger Ctrl=shitt=R TiMseET T MSP-FET L . e
ogroup T1x0s TI XDS E\debuggerArtery Tek\ATI2FA07XG| |
Download
SFR Setup
- ogroup
o, CMsIS-Manager
Open Device Description File »
! Cancel
Save List of Registers... -
S S - . S S S L]} -
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& 15. IAR CMSIS-DAP %I

Categary:

General Options
Static Analysis
Runtime Checking
C/C++ Compiler
Assembler
Output Converter
Custom Build
Build Actions
Linker
Debuager
Simulator
CADI
GDE Server
IHet/ITAGjet
J-Link/1-Trace
TI Stellaris
MNu-Link
PE micro
ST-LINK
Third-Party Driver
TI MSP-FET
TIXDS

Setup Interface Breakpoints

Probe config Probe configuration file

@ Auto
() From file

Owerride default

() Explicit Select

Interface Explicit probe configuration

O ITAG Multi-target debug system

(®) SWD
Target with multiple CPUs

Interface

Auto detect v

JER: KT Flash Z4XfF. MCU 5 1] #,

Jlink /A7 FIMCU ZE/71E i Y, 1527 (AT32F403A_407

[E]1F/% BSP&Pack M H15RT) HHHKE T, A FIFL . 17IEEE I L F ) B 7 P 0— = e i e — = o 2
MCU—AT32F4xx %2l F#19 BSP %/t J7\AT32F403A_407_Firmware_Library Vx.x.x\document .

1.1.4 AT32 Work Bench

1.1.41 3|5

1.1.4 /N HTA4E AT32 Work Bench {#i. AT32 Work Bench @it MCU [HEIJRALECE, ARk
¥tk C ARESGAIXE N IDE TH, PR AR TAER. B ASA .

m IER
BAFER:

Windows #%i: % Windows 7 KA E#EAE RS HF.

Linux R4i: SCHF x86_64 22K Ubuntu. Fedora &5 KATHR .
TR 5K

HIW N E 2GB, AL Ik 4GB.

VLR K7 AT32 Work Bench #7401/ v, 1520 (UM_AT32_Work_Bench.pdf) X7F, HFAIAT32 W
ork Bench LA /G FHE 1 B —s AR5 T 65 #—Tool, #EEE% hitps:/lwww.arterytek.com/cn/support
lindex.jsp?index=5 , 7 F /&

B 16. HEAE RS E Mk AT32 Work Bench XX 5#k 4t

[3 02_AT32 Work Bench AT32 Work Bench

& AT32 Work Bench_Linux AT32 MCUER ji_zg':___“l_;_'_:___h -

& AT32 Work Bench_Win e e
S y 1 1 ] S L] -
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1.1.4.2 &3
Windows R0 2%, Wil HHGEAT A UTHEFF AT32_Work_Bench.exe.
Linux % H il ¥ Ubuntu 16.4 DL ERGiA, A FiRh s 5K
m Zui A dpkg 4w
FE 2 3 NN T A R AT 2
sudo dpgk -iAT32_Work_Bench_Linux-x86_64 Vx.x.xx.deb
s B s

B 17. KimfnSBE

arteryiartery-virtual-machine: ~ 0 — -

ted package at
Lles and dir es currently installed.)

Plapaan4 to unpack AT32 HWork Efn h_linux_amdé4.deb ...

Hn ac klnj ataz-work-bench (1. 5.0
W) up ati2-work-bench (1.8.8)
1 trigogers Tor gnome-menus (3.36.8-1ubuntul) ...
] triggers Toi dpaktup-rlla-u (8.24-1ubuntuz) ...
triggers for mime-support (3.64ubuntul) ...

1B

:~% suda dpkg -1 AT32 Work Bench_linux_amd&4.deb

0 ®

m FE 70

# 1 AT32_Work_Bench_Linux-x86_64_Vx.x.xx.deb #| Linux &%, . 7E50 H 123 e

A, s CwdE Y, RAGBARMEESIRER Rg, W EFTR:
& 18. B R sE

at32-work-bench

‘P' ATz Wark Bench Project

=H

AT wark Banch Project

HEER

10,0
2023 FEOSHOSH

TREA
ATE: wWork_Bench_lirus_amdéd W1.0.0.deb

rED

LRGEN A, R RS N7 “RoR T RE 1A, ARSI RE R SR AR B “AT32_W

ork_Bench” , 3f&iidi, ¥ /53 AT32_Work Bench.

2024.01.05 14T
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L R[-RY AT32F403A/AT32F407 \ | 1 3R 5

1.1.43 ERCE
A/NFK L AT32F403AVGT7 #Hiid—A USART TR NI, fEastnfi{if] AT32_Work_Bench kL
WiEL C AR AT B IDE T H .
513 TR 53 AT32 Work Bench BFFTFFIEE —AN O B4R =ANET:  “TFaa—MHimit” .
“HIA—ANCHEWBT” M “Soa A", W ~NEFR:
&l 19. AT32 Work Bench 5] %%

[ AT32 Work Bench V1.0.03 - m] x

1?|_ ?1 M4 DR AT32 Work Bench

Language:  English v~

‘Welcome! To get started with AT32 Work Bench, please use one of the below options to start or continue your design.

~ Start a new Design

Device Serials: | ATI2F403A hd AT32F403A high-perfarmance microcontrollers, powered by 32-bit ARM® Cortex®-M4
core. utilize advanced process to achieve 240 MHz computing speed. The embedded

Device: AT32FA03AVGTT ~ single precision floating-point unit (FPU) and digital signal processer (DSP), rich
peripherals and flexible clock control mechanism can meet an extensive range of

Package: LQFP100 applications. The superior memory design supports up to 1 MB Flash memory and 224
KB SRAM. with the excellent Flash access zero wait far beyond the same level of the

Flash: 1024KB chip industry In addition ta highly efficient computing performance, AT32F403A series
also imports the Security Library to support the use of password to protect the

SRAM: Default- 96KB  Max: 224KB specified program area, in which IDH programs the core algorithm and provides to

~ Open an Existing Design

m a saved ATWP file to continue your design.

 Recent Designs

= C/Users/zhigiangyou/Deskiop/AT32A403AVGTT_WorkBench/AT32A403AVGT7 WorkBench ATWP

— C/Users/zhigiangyou/Deskiop/AT32F423VCTT WorkBench/AT32F423VCTT7_WorkBench. ATWP

— C/Users/zhigiangyou/Deskiop/AT32F421C8T7_WorkBench/AT32F421C8T7_WorkBench. ATWP

51 TUEFE MCU I EARME R, AR5 el ddt NI H e & 7, 300 H e E 7 AT LA 2 “Pin AR A1
FOE” , “IPCE”, RTINS = AMEBIHE, XS AT32 Work Bench T 3= 21 I ) =
ANTheE, RS (D (20 (3) =T AU . T H BC & 5 i s .

20. BIHEESRE

[ AT32 Work Bench V1.0.03 - o X

_’I?r ?\f ‘ Hﬁ 4% B %ﬂr }ﬁ File Language Generate code Help @ ZH ? 3 A AT32F403AVGT7

Peripherals Pin layout
AcC H
> DG
> can

e AT32F403AVGT7
o o ~ LQFP100

2024.01.05 #1511 hRZs 2.0.4
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(1) “Pin AiRMECE” YK EZEE MCU SRS G A, ZMEESHE “Ih” |
RE” 5 “Pin fim” =& H.

Mo B FE— NN, KT IF NGB “BAABCE” &1, F7 AT DA e B LT
AetR N S, A A T RSB TARR A TAER R A MCU - 513

T MCU SV A RSN Z A ThREE AR R 51 R, Rtk R, = BB fod & M i
b 51 REHES, BLUSARTL Mfil, USARTL f) “RECAIECE " & DT B AR

R

A21. “BAMEE” 50
7] AT32 Work Bench V1.0.03 - [m) X
:_=/| ?l— ?Y ‘ H/E 4% jj ﬂ }§ File Language Generate code Help @ ZH P 3 o
I P
9 e Mode Disable |
e Hardware Flow Control (RS232) Disable )
128 -
9 nc
PG
RTC
sDio
- Configuration e
SPIM
THR
v ussr wull
ra

USART2
USART3

AT32F403AVGT7
LQFP100

UART4
UARTS
USART6
UARTT
UARTS
UsBFS

=
==
e ]
=0
=
o |
=3
fieer}
=n
b
==
o
b |
b}

woT

wWwoT

XMC

DL USARTL A, FeE USARTL #hs KMES LT L
m SPBEAR

22. ShEEIER

USART1 Mode and Configuration

Mode Asynchronous V;l

Hardware Flow Control (R5232)

Disable v/

wn EEPTR, A “USARTL” sk “ b ik, 51 RS, PA9 5 PA10 K H
L FE S “USARTL_TX” 5 “USARTL1_RX” .
m SMESHNE

23. IMESHTE

Parameters Settings GPIO Settings NVIC Settings DMA Settings

“ Basic Parameters

Baud Rate (1831-7500000) 115200 Bits/s ]

Data bit num 8 Bits (including Parity) V|
Parity selection _None V|
STOP bit num 1 v
“ Advanced Parameters
Data Direction lReceive and Transmit V|
ZHBEE R 7 “USARTL” WAL B 24, WEERISHH R “BREE” o “HaRf 40 4%,

% 16 W

WA 2.0.4
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RS EER CHARER T E2E.
m /MK GPIO WE

& 24. 5% GPIO #®E

Parameters Settings GPIO Settings NVIC Settings DMA Settings

Output level | GPIO type Pull type GPIO mode Driver capability Modified
PAS

USART1_TX nfa Push Pull Pull-nene  Mux function mode Moderate N

USART1_RX(PA10)-—GFIO Parameters

Output level n/a b
GPIO type n/a v
Pull type Pull-none v
GPIO mode Input mode v
Driver capability n/a b
Label

MK GPIO W B B H SR 7 4R/ A UG E ) GPIO, i AR E “USART1” # “USARTL_T
X” Fl “USART1_RX” [f] GPIO Z¥{.
m /h% DMA WE

K 25. 4+ DMA #&E

Parameters Settings GPIO Settings NVIC Settings DMA Settings
Low

USART1_RX DMAT1 Channel 1 Peripheral To Memary

DMA Request Parameters

Peripheral Increment Peripheral Inc Disable VJ
Memory Increment Memaory Inc Enable VJ
Peripheral Data Alignment Byte VJ
Memory Data Alignment Byte VJ
Made Narmal VJ

A DMA % B 5 Al En 4 i 4% vl CAEC & ) DMA gk, 1 FEAERE “USARTL” ' “USART
1_TX” F1 “USART1_RX” WX N[ DMA JEIE DL A DMA 15KIZHL.
m 7% NVIC KB

K 26. 4 NVIC B

Parameters Settings GPIO Settings NVIC Settings DMA Settings
MNVIC Interrupt Table Enabled Preemption Priority
0 0

DMA1_Channeli_IRQ

DMA1_Channel2_IRQ 0 0
USART1_IRQ 0 0

Ahi NVIC BB I RoR 1 AT AT AR EL K I, 2440 B DMA JEIE TS 5, ) il Ex
[ DMA JEIE . “48 LGP0 seg” M eI MEER ) “NVIC” SR E & H#t T4 E.

pin A5 J5 & H LA 7 Ao Brik 3 38 1 51 B =/ (B4, LQFP48. QFN32. TSSOP20 %5) , Hr

2024.01.05 /ATH hRZs 2.0.4
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BN GIE I AR (A1 PA9) (B ERS A BT (5 5 70 MOk &R

FEG BRI L, 7ot e 5 (BRI AR S B, Rt — A BESER, Son iz T BCE IS 55 X
TOAREIIREM T, AR AR i, UL, AT DR E IS 5 1
HE X%, i A i RCR a0 R B s

B 27. Rl AHRR

AN USART1_RX
PA9 Reset_State

VAU USART1_RX

Enter Label

PAS ¥ USARTI_TX
— 12C3_SMBA
& TMR1_CH2
PC8 EVENTOUT
PC7 GPIO_Input
— GPIO_Cutput
PCo6 GPIO_Analog
PD1£ EXINTY

(2) Il ic B 5 3 2 R AT I B B A S SO BC L o AL PP ) i SR A AE 7T T s
IR B ECE, DA N oK, b CE S b R

28. WHBPELE S
[ AT32 Work Bench V1.003 o - [m] X

__:/] ?r ? | b=yl N File Language Generate code Help B z 7 “

icsel
lick(kHz)
40 [
240000 | i2s (MHz)
lext(kHz)
ot E%:ﬂ; o Emnc(k»—m "o 30000 | systick(MHz)
F—»] 210000 |sdioWHz)
—| 0
128
! sclk select 4;-24““““ dma (MHz)
plihextdiv
hext(d-25MHz) | 210000 |xmeiHz)
out
o M | o (MH:
pll_mult 240.000MHz sclk(MHz) ahbdiv 240.000 | gpio (MHZ)
60 v} o as000 | A vl—q aporan

b

Ly v|sO ¥ List
adcdiv

O 6 v).; adc (MH2)

240.000 | apb2 tmr (MHz)

| List

2 o
(4-2a0) Hr v 120.000 | apb1 peripheral (MHz)
5] List
hick(MHz) ° )
hick to usb
445,—(7—'7” usbdiv [ 240000 | apbt etk
nod
!

L dEEext KA HKE, FEASfE “CRM 7 J9RCE T B “IEE S 0T #4719
M2 A hext KA, FEASE “CRM Y HIRECE 1T & “mid sfaint#h 7 19#aC:
7 3: B clockout HATHLES, & asfik “CRM Y #ACE T 4% “if B 7

(3) miily “AURSTUN” 4240, ¥ AR HTRC B RIS, JHER D h BN E. 2SR 74
BRATARRS S, A Rt o SRS A, W R s

2024.01.05 % 181 hRZs 2.0.4
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& 29. RIGTK

[ AT32 Work Bench V1.0.03

ARMERY | sess H s

File

Pinout Gonfguration ook Gonfguraton

- O %

AT32F403AVGTT

Language Generate code Help '

@z o & &

at32f403a_407_int.h

[/* add user code begin Header */

=
* @file main.c
* gbrief  main program
* Copyright notice & Disclaimer

* The software Board Support Package (BSP) that is made available to

* download from Artery official website is the copyrighted work of Artery.

* Artery authorizes customers to use, copy, and distribute the BSP

* softuare and its related documentation for the purpose of design and

* development in conjunction with Artery microcontrollers. Use of the

* software is governed by this copyright notice and the following disclaimer.

* THIS SOFTWARE IS PROVIDED ON "AS IS" BASIS WITHOUT WARRANTIES,

* GUARANTEES OR REPRESENTATIONS OF ANY KIND. ARTERY EXPRESSLY DISCLAIMS

* T0 THE FULLEST EXTENT PERMITTED BY LAW, ALL EXPRESS, IMPLIED OR

* STATUTORY OR OTHER WARRANTIES, GUARANTEES OR REPRESENTATIONS,

* INCLUDING BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY,
* FITNESS FOR A PARTICULAR PURPOSE, OR NON-INFRINGEMENT

/* add user code end Header */

/* Includes
#include "at32f403a 407 wk_config.h”

TSR B T HAR) AR ” HH, R CTIHAEE” W, T E R

& 30. “HEEHE” &0

E; Praject Manager

Project Name
Project Location

ToolchaindDE

Minimum Heap Size (0x)

Minimum Stack Size (0x)

AT32F403AVGT7_WorkBench )

C:/Users/zhigiangyou/Desktop

) _ rowse

MDK_V5

v

Keep User Code when re-generating

0x200 ]

0x400

Copy libraries into the project folder

Download the latest version

Firmware Relative File (*.zip) _rsfzh\qmﬂgyoufDOWHIOadszT32F4D3A_4D?_F|rmware_L\brary_VZ.1.6.Z|pd|

se folder package se *.zip package
O Use fold ki ® Use*zi &

oK

Cancel

S FHER/NFIAR KN, B BRIME 5358 0x200 1 0x400, 45 FH 5 F R AR AR I, X e qi )

INNSE
HE 75

SN b R A SCAE R SO, A A QI R [ A P 4 2R SO 8 Bl R 2 H SOk
Hy BCESEIHIEUG, sty “BE” Al K ash B P RS E IDE ITH ST AR R I

EREGEsT AL NS

& 31. I E SRS

2R BN EE =2 PN
libraries 2024/1/5 14:44 Xz
middlewares 2024/1/5 14:44 =
project 2024/1/5 14:44 prg =3
| ] AT32F403AVGT7_ WorkBench.ATWP 2024/1/5 14:44 ATWP 7% 3K8
S S S S S S— S S S S— E— e S—

#£19W A 2.0.4
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1.1.5 HUEBM SXX fifE

B PR LOGAME RIS, Flash A& . SRAM &5, fffE SXX32F103, il AT32F403A/AT

32F407 Xf iAo

IR {EFMERE S ICPISP Bk KEIL/ 1AR F# SXX32F103 HEX X fF5k BIN L1

IR WRAFTRE, T SXX32F103 HEX SCAFEL BIN S LAAME Bk s 1T R G IE

BRI BERT R IERIEIT;

AR Hopth i) @PEHEE 1 2% (MG0007_M SXX32F103 #1431 AT32F403A) (MG0009_

M SXX32F107 #18 2 AT32F407), 1Z3CHS AT WHERE U BHE 107 M fi— i B — F iR A MCU

—AT32F4xx ZFIFREL;

B PO WRAH FRPREEFIGEIERIZAT, WS EHEA AT, SRS A R
TIRHS AR SCHE N R B k.

JEE: HI TAT32F403A /AT32F407 R R G I 79 HE R il I g ds i I F 5 X, -3
LESXX32F 103 F2/71FAT32F403A /AT32F407 [z {T & FEN1H. KT U & 1T840 EE, 15 ZFATI24E 4L
M HFH (ANOO04_Performance_Optimization ), 1ZM % id if MAEFF ) FIEE 1 77 P — FeR G IF R ZHF—
AP Note—AN00043F 1K

1.2  AT32F403A /AT32F407 it 5 IR ThEEEC B
1.21 PLLE4higE

1.2.1.1 PLL KXF 72MHz #& &

AT32F403A /AT32F407 N & ) PLL H & Al 240MHz b, b e T 72MHz BCE R E ANE .
FREH HAE % F PLLRANGE Z-fiss, KT 72MHz it PLLRANGE=1, /N T-4T 72MHz It PLL
RANGE=0.

i SXX32F103 BSP I PLL BE R FiEfl: (HEXT=8MHz,PLL=72MHz)
RCC->CFGR |= (uint32_t)(RCC_CFGR_PLLSRC_HSE | RCC_CFGR_PLLMULLDY9);

A ] SXX32F103 F2/F1F AT32F403A /AT32F407 % KT 72MHz BHBhef, FEZAMEE PLL
RANGE £7.,

40 PLL=240MHz Itf, & BT

B 32. SXX f2/F7E AT32F403A /AT32F407 %ith 240MHz HIEf ShECE
#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_PLLRANGE_GT72M
HZ);

i AT32F403A /AT32F407 BSP i} PLL W EFEFuf]: (HEXT=8MHz)

& 33. AT32F403A /AT32F407 crm_pli_output_range %

typedef enum

2024.01.05 % 201 hRZs 2.0.4
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CRM_PLL_OUTPUT_RANGE_LE72MHZ= 0x00, /*I< pll clock output range less than or equal to 72mhz */
CRM_PLL_OUTPUT_RANGE_GT72MHZ= 0x01 /*I< pll clock output range greater than 72mhz */

} crm_pll_output_range_type;

B0 PLL=72MHz i}, &E&EWF:

crm_pll_config(CRM_PLL_SOURCE_HEXT_DIV, CRM_PLL_MULT_18, CRM_PLL_OUTPUT_RANGE_LE72MHZ);

%40 PLL=240MHz i}, #EMF:

crm_pll_config(CRM_PLL_SOURCE_HEXT_DIV, CRM_PLL_MULT_60, CRM_PLL_OUTPUT_RANGE_GT72MHZ);

LA B RER, 5% (AN0082_AT32F403A_407_CRM_Start_Guide) . %N HZEic 7]
HERR I RHE B M3 AR 5T RS2 —AP Note—AN0082 #1HL, Hryt4i/r48 7 AT32F403A/AT
32F407 [FIEPYEASIEL E 5120, BLAAn s FHHER: 77 sk e c B T2 (New Clock Configuration)
SR Puig AR AR ZE I B ARRS R R B TRE, 1% T E AT AR R BT Wi — = iR — E R MC

U—AT32F4xx £ 513RHL
& 34. FEsRe RHCE 7 M phEC B TR
‘ Tool
I —

& AT32 IDE_Linux e FEclipsel: T sansh = 002
& AT32 IDE Windows EZFEAT32 MCUBE T Eclipse R ERIETS gimE 1= 002

& Mew Clock Configuration HFATI2 MCUR BT SELE V3.003

& 12C Timing Configuration I2CHEEETR V203

& CAN BitRate Configuration AT32 MCU CANESSZEELE V1.000

1.2.1.2 PLL B3B8 R

24 AT32F403A /AT32F407 N E K PLL SN 108MHz L _F ey, F380E A 38 I 2y #oh g .
i [} SXX32F103 F&F i, FTJT system_Sxx32f10x.c R F24H HI RGN PR AL B ¥ (F4id 1
2.1.1 PLLECE) , 7Eek%k static void SetSysClockToxxM(void) Bahntn 4} AR ER 5

& 35. SXX #2/¥ PLL H 3B FE A E
[* Wait till PLL is ready */

while((RCC->CR & RCC_CR_PLLRDY) == 0)

{

}

*((unsigned int *)0x40021054) |= (0x30); /I FF& B 3B NisiE L]t )6
[* Select PLL as system clock source */

RCC->CFGR &= (uint32_t)((uint32_t)~(RCC_CFGR_SW)):;

2024.01.05 2R hRZs 2.0.4
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RCC->CFGR |= (uint32_t)RCC_CFGR_SW_PLL;

[* Wait till PLL is used as system clock source */

while ((RCC->CFGR & (uint32_t)RCC_CFGR_SWS) != (uint32_t)0x08)

{

}

*((unsigned int *)0x40021054) &=~ (0x30); /| 3EHTEI 318 i L] He ) Be

{¥iF AT32F403A /AT32F407 BSP If PLL [ Shif i 2 U] 3 5 7 S 49«

& 36. AT32 2 PLL BB IRHR Y #ic 8

/* enable auto step mode */

crm_auto_step_mode_enable(TRUE);

/* select pll as system clock source */
crm_sysclk_switch(CRM_SCLK_PLL);

/* wait till pll is used as system clock source */
while(crm_sysclk_switch_status_get() |= CRM_SCLK_PLL)
{

}

/* disable auto step mode */
crm_auto_step_mode_enable(FALSE);
/* update system_core_clock global variable */

system_core_clock_update();

TEE: WIRITIE T EH 508 WITF VIR G FEIT B 0] B e A ] S0 W G R GE s TT I KK [T 55 A A
XIE/] o

1.2.2 WfFTFF FPU ThRE (BEARE RIEHHIT)
Keil PREEH 2 LR PR
@ f#H AT32F403A_407 BSP/Pack B &G it SXX BSP/Pack H#f&4 Floating Point Hard

ware.
. y
& 37. Keil 3R iEFIT)E FPU
kA Options for Target ‘template’ *
Device Target ]Dutput ] Listing] User ] C/C++ ] hsm ] Linker ] Debug ] Ttilities
ArteryTek -ATI2F403AVGTT
Code Generation
Xtal (MHz): [12.0 ARM Compiler: |Use default compiler version j
Operating system:  |None j
System Viewer File: ™ Use Cross-Module Optimization
|.%T32Fi33.i;f.;f._v2.svd ™ Use MicroLIB =
™ Use Custom File Floating Point Hardware:| Single Precision hd
Read/Only Memory Areas Read/Write Memary Area: Single Precision
default  off-chip Start Size Startup default  off-chip St L bloloi
1 ] 1 1 S S O

2024.01.05 #2271 hRZs 2.0.4
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@ T SXX32F10X RFZEA LR FPU Thig, P WAL 2/ SXX FE T SR TN T FPU

ThAe T B~ Ab 3
B g5 THES% (AT32F403A_407 [E 14 FE BSP&Pack M HTEF) %% Keil 3518 PACK |, &k
FHOR S ST

TP AT XS, SRIGHE Options--Target HHik+%;
55 T AF system_stm32f10x.c /] Systeminit R LA IMLL FECE, 4 cmd.h I T
%—5‘5'4:‘ o

& 38. Keil I/ FPU KIS

/* 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 BRI AR R FE 739 AR A IR
@ f# F§ AT32F403A_407 BSP/Pack = # 15 Mid 1) SXX BSP/Pack E #1414 Floating Point Hardware

& 39. IAR #EHIEFEFF FPU

Options for node "template” x

Library Options 2 MISRA-C:2004 MISRA-C:1998
Target Qutput Library Configuration Library Options 1

O core Cortex-M4

@ Device ArteryTek -AT32F403AVGT7 T
one

GDB Server () CMSIS-Pack N

Liet/TTAGjet

Idinkf3Trace

ﬂs‘z‘ans Endian mode Floating point settings

NuLink :

PE micro Litle I U RSk e I

STAINK Big

Third-Party Driver .
BE32

TI MSP-FET

TINDS BEB

DSP Extension

Advanced SIMD (NEON)

@ HT SXX32F10X RFZA LR FPU DhRg, P WIFHEAE 2/ SXX T SR LN FPU

Re 75 E M R A3
B EhFESE (AT32F403A 407 [H 1 FE BSP&Pack W HTER ) 223 IAR #1455 PACK |, f&8itx
KA

TIERE AT XSRS, SRJG7E General Options--Target H1i%$%;

55 T 7E system_stm32f10x.c [ Systeminit BREF LML FECE, H4 cmd.h I T
I:F' o

A 40. IAR S INFF IS FPU BIACRS

/* Enable FPU*/

2024.01.05 # 231 hRZs 2.0.4
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#if defined (__FPU_USED) && (__FPU_USED == 1U)
SCB->CPACR |= ((3U << 10U * 2U) | /* set CP10 Full Access */
(8U << 11U * 2U) ); /¥ set CP11 Full Access *

#endif

1.2.3

2024.01.05

H 25 2% (AN0037_How_to_use FPU) , %M 210 Al WHER: 1R B 7 Mk — R 5
RZFF—AP Note—AN0037 KL, FHrhyEganfiiR T anfafE AT32 MCU L FPU Ihigg, LLK Keil
[ 1AR A58 N IAHRAC & .

AT32F403A /AT32F407 F&EF/FEZTSEFF Flash fIRE SRAM K/
1% P 1C B i B

X R G e B S A B N A A 2R AT SRAM 73 A A

PL AT32F403AVGT7 M, PIEBINAEFfiE 1 SRAM T DL B A LLT P AR L & -

- ZW: 256KB, NZW: 768 KB, SRAM: 96 KB (i) BkiL);

- ZW: 128KB, NZW: 896 KB, SRAM: 224 KB.
NAZ B AE E Z 55 A7 1Y) Flash MR A AT IEE, AaFN CPU FHUKMR, Flash (138 £ R
A B EAE NG b, R RGNS 240MHz, AT32F403A 2154 256KB A/, 512KB bin
SCAFRIRTTH 256KB FI LA 240MHz S AT, S5 256KB bin SCHAFEIEFEFFX, PUTIHEEY)
96MHz, /53Rt SXX32F10X #xt i L4 72MHz P, AR A5 (TR L T LR 0.4 1%,

NE SRAM 96KB(2Ril)/224KB k/a] PAE S PA AR 5 Rk £

AT32F403A SRAM K/NKEW K FLASH H P K450, @il il E EOPBO i&#, Hulib/Z: Ox
1FFF_F810. EOPB0=0xFF %/~ F E SRAM & 96KB, EOPBO0=0xFE %/~ H I SRAM A 224KB.
{8 EOPBO B34 N EH B RESET —IK.

N PL AT32F403AVGT7 ~Nl, HEANL SRAM K/NEFACE K775, B2 SRAM § A L1 R
i, 2% (AN0026_Extending_ SRAM_in_User's_Program) , %M %0 af MR /1R
B WA 5 KR S FF—AP Note—AN0026 35 HY .

@© f#H ICP/ISP J53

B Artery ICP Programmer T.H (BOOT0=0,BO0T1=0)
AT-Link-EZ /AT-Link /J-Link 3] MCU--1 % #:4E--F ' £ 41445 --EOPBO 1% 4% 96K B/224K
B (WA HARRE — IR EL) -NHBRS, BERES.

F 247 A 2.0.4
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E 41. ICP TERHEH P RAHHEFE SRAM K/h

i Artery ICP Programmer_V3.0.03 - X

File  J-Link settings ~ AT-Link settings | Target | Language Help

) | [Part Number: ATazragz Ve erase ’I ?r ?
Di Erase main flash 3

AT-Link-EZ2  FW:V2.1.2

. . Erase SPIM -
AT-Link | AT-LinkSN: 9AE16422004( ﬂ' 4‘.1 jj
Erase sectors

] sPiMm i
User system data |
Access protection 4
Memory read settings
sLib status
Address Ox |08000000 Read size Ox Read
Download

& 42. F P RAGHEE R EREE SRAM A/

i User system data X
Access protection EQPBO(SRAM)
FAP Disable v 96KE SRAM v
224KB SRAM
System setting byte 96KB SRAM

nWDT_ATO_EN nDEPSLP_RST nSTDBY_RST BTOPT

S5B

Erase and program protection bytes

Name Start address  End address  Size EPP “ | EPPO-3
[ sectoro 0xB000000 0xBOOOTFF 0xB00(2K) N

[ sectort 0x8000800 0xB000FFF 0xB00(2K) N

[ secterz 0x8001000 OxB0017FF 0xB00(2K) N

[ sector3 0x8001800 OxB001FFF 0xB00(2K) N

[ sectors 08002000 0xBOO2TFF 0xB00(2K) N

[ sectors 0x8002800 0xBO02FFF 0xB00(2K) N

[] sectors 0x8003000  OxBOD3TFF Ox800(2K) N v | [ selectall

User data

Date 0 1 2 3 4 5 6 7 Clear

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

Load file

Save to file

SPIM encryption key

KEY0  Ox KEY1 Dx KEY2 Ox KEY3  Ox
KEY4  Ox KEYS 0Ox KEVE  Ox KEVT Ox

Loa fom dmvce Losd om e | [ Saveto i

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

UART # USB i&E#:5] MCU--—E. T — 2 240 T fr - 8w 48 - R8s -- T —5--EOPB
0 & H¥ 96KB/224KB (WA HAl I E — I BB L) M EIB%, RIZERES.

2024.01.05 # 251 hRZs 2.0.4
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& 43. ISP T H%#EA P R4 IELEE SRAM K/

W Artery ISP Programmer V2.0.04 - X

. -
o 5

O Download to device O Dizable sLib
Ho File Hame File Size Address Range(Ox)
1 4034, hex 3472 08000000-0800008F
< >

Erase the sectors of file size

08003000 00000004 00000001

C:itest_binhex\UserSystemlata—F405. hin

(O Upload from device C:'test_binhexil bin

(0) Firmware CRC i}
(O) Flash CRC

Sacterl—0xE000000 Sactarl—0x5000000
(O Protection ENABLE hecess protection

eck Flose

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

ERETEAT R B Port- 1B S G, N 7 RGEEIE SCIF--gmi-- 1k P 16KB/32KB/64KB--{#
RS G — N P RGEIRRE A -k MA--TFG, 80 A P R 8dE SCh--4T7F
(BEBAFHH P RGBS AS) -k,

& 44. ISP Multi-Port Programmer TEH M RGHIERE

ARM-RY H#1FS

Legusee: [English  v| Port type: [UNET < Refrash(fs) | [ Seleet all

Tevice Frogress Status
KT32F403MVST?_{ 024K
AT3ZF403MVGTT_L 024K

User system data file edit 4 X
heosss protection BOPBO(SRAI) 7
>
P Ensble < 96KB SRAM -
224K8 SRAM Begin(F2) I

System setting byte 96KB SRAM L
558 WDT_ATO_EN xDEPSLP_EST nSTIBY_RST BIOPT

25 range (0x) i

0000-0800006F

Delst:

Ersse and program protection bytes

Start a.. End add.. Size er ~|Eero [rr [feE [[er Jfer |

=
g

[ sectont 0x8000000  OxB000TFF  0x800(2K) W

[ Secter 0:8000800  0:B00OFFF  0:800(zK) W

O secte 0:5001000  Q<BO0D17EF  0:300(2K) W

O 0x8001800  OxB0Q1FFF  0x800(2K) W

Os 0:8002000  0:B0027FF  0:800(zK) W

Os 03002800 0:B002FFF  0:800(20) W

O 0x8003000  OxB0037FF  0x800(2K) W

Os 0:8003800  0:B003FFF  0:800(zK) W

] Qant ot MANNANNN_ NeANN4 TR S [ selest o1l

User dat
Date o 1 [2 |5 [+ |5 [6 |7 Clear

Data 0-—7 (0:) [ =

Load £ile
Save to file
[ Eap—r— [ Project mod.
SPDR ensrvption hey
0 0x ot EEI2 O K13 0x
KE 0x KEYS O« EEYE 0x m76ax
5
Load from file I Save to file I I Close I

@ H P ] LU FI7E Bootloader program (IAP) PEEX SRAM HIK/N. FREFEE N, ks H

2024.01.05 # 261 hRZs 2.0.4
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T2 SRAM K/NEE A 52 %G SRAM K/h—3 (% AN0026)
fifi il SXX32F103 & Fif, Jufin T

7 45. SXX #2552 X Extend_SRAM(void) &%

#define SRAM_96k OxFF
#define SRAM_224k OxFE
static uint32_t F_EOPBO;
F_EOPBO=*(uint32_t*)(Ox1FFFF810);
void Extend_SRAM(void)
{
if((F_EOPBO & OxFF) != OxFE) // check if RAM has been set to 224K, if not, change EOPBO
{
FLASH_Unlock();
FLASH_EraseOptionBytes();
FLASH_ProgramOptionByteData(0x1FFFF810, SRAM_224k);
RSB Al P R G 8
FLASH_Lock();

NVIC_SystemReset();

{§i ] AT32F403A/ AT32F407 F2/F1F, Jaflan R

& 46. AT32 72/ X Extend_SRAM(void)& ¥

#define SRAM_96k OxFF
#define SRAM_224k OxFE
static uint32_t f_eopbO;
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);
IR B AT P 2R G 58
flash_lock();

nvic_system_reset();

2024.01.05 #2TH hRZs 2.0.4
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2024.01.05

B RGBT BRI RGEUE X, WERA Rg 8 X AR e BB, R

HAR B E R, BRI E SRAM K/h—FH5 N,

© BB ES SRAM BN,

TEIBAT B B SO 223k SRAM, IR FEF# & 1AP, 1 N AL 718 F 11 SRAM KT 96KB, FR4 N
BORWo 23k N hardfault, FEN HFEFIEIT AR Brblal TE G sh SO nEk SRAM 2 i SR

AM K/NBCE N 224KB.
1E Keil 22538 )5 s SO H 3G 0 Dok 2 AXhs :

& 47. Keil j3 3134+ E5 SRAM K/h

; Reset handler
Reset_Handler PROC

IMPORT __main
IMPORT  Systemlnit

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

LDR RO, =Extend_SRAM
BLX RO

MOV32 RO, #0x08000000
LDR  SP, [R0]

LDR RO, =Systemlnit

BLX RO

LDR RO, = main
BX RO

ENDP

EXPORT Reset_Handler [WEAK]

E 1AR G BEFREEI SO T A AR 4R
48, IAR FIZIS0HF £ SRAM b

; Default interrupt handlers.
THUMB
PUBWEAK Reset Handler
SECTION .text: CODE:REORDER:NOROOT(2)

EXTERN Extend_SRAM
Reset Handler
MOV32 RO0,#0x20001000

MOV SP,RO
LDR R0,=Extend_SRAM
BLX RO

% 28 W

WA 2.0.4
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MOV32  R0,#0x08000000
LDR  SP|[RO]

LDR RO, =Systemlnit

BLX RO
LDR RO, =__iar_program_start
BX RO

SERUA ERCE S, (RIS 75 AR SRR T s A B AT 2 X Extend_SRAM R, £% 1.2.3 1@INE
%, % X Extend_SRAM(void) R ¥& % SRAM K/,

@ ANHEFEER APP N AREFEH0 SRAM K/ i APP i I SRAM 758 K F1E MU i SRAM
), RPN Hardfault,

1.2.4 %75 N5 HAT BB RY,FM8 Flash TN#)

1.2.4.1 VIR
i 1l O BRI OR S8 & B s, /5 T34 Flash 77X k. — B E T Flash B ERS, WER
Flash 17 X R el R P IR AT A se i, mAReifd JTAG 5 SWD Bt , 4 ICP/IS
P T HAEERVT R ORI, 8 2% FLASH BEAT#ERRHRAE
T HY ICP/ISP T HEX IC #EAT V5 M PRI SRR T IR ORI R AE, 0T
B Artery ICP Programmer . H (BOOT0=0,B00T1=0)
Ja VT R ORGF B BB -- U IR AR - J3 U5 IR AR 3
BRI RS s AR AR - R R - B U7 i) DR
B Artery ISP Programmer I.H (BOOT0=1,BO0T1=0)
JE ViR fERe/FREeRYT . B VIR R -- N — -0, RIWDKE R N
fEEBR s R O . AEREBRAELRYT . ZERUT IR ORG-- ~ —2B--22, BRI Flash fiiBiinss .

2024.01.05 # 291 hRZs 2.0.4
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F 49. ISP T A/ FHvi a4y

O Erase

O Download to device

ARM-RY BT

(O Edit User system data

O Disable sLib

Ho. File Ham File Size Address Renge(Dx)

1 403 hex M7z 0000000-0500005F

< >

Erase the sectors of il
Confirm 00000001
0 Are you sure to enable the access protection?
O Upload From devi 3
O Firmvars CRC 2v) =)
O Flash cRE
Sector0—0xB000000

1

Seetorl—0x6000000

I@ Protection ENABLE ~ | heoess protestion v I

Bacl:2 Close

& 50. ISP T Bk R

() Eras

O Dovaload to devioe

ARMRY D

(O Edit User system data

(O Disable sLib

Ho.  File Name

1

File Size Address Range(Dx)

403A, hex 72 03000000-08000D8F

ivmyare CEC Sector i1l |00

(O Flash CR

1

Confirm

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

i 3

Sector0—0x5000000 Sectorl—0x3000000

I@anc‘wn DISABLE v |hccess pro

st protection
i ]

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

JEVT R RS fEREBRBEDRY S R VTR RS -IT 62, RIFDREE R I .
BRI ORY: HRE/ERREDRY . ZERIVI ORI -IT A2, RIADKE Flash g Brinss .

TR B T vy R T G BER IR ERME SR 0 [ Rt

1.2.4.2 EER
SRR T A Flash 7764 X Km# Flash 7764 X510 5L 0T

2024.01.05

—H&E 7T Flash FIS5H#Y, WE

2 30 1 - i 2.0.4
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i) Flash £7fiff X A g il AR AT 77 U5 A

A HICP/ISP TEX IC HATH G (R SRS R EBRIE, W

B Artery ICP Programmer T.H (BOOT0=0,BO0T1=0)
JE RS R WA AE--FH F RGEEE-- 2L B S ORGP 5719 Jd [X - FH 31 8%
FERR S RY: B R AE--H P REEHRE-- AR B S R 7715 i X - H BB

& 51. ICP TEE HEEHI

7 Artery ICP Programmer V3.0.03 - e

File Llink eatting AT link cattinne Tarnet 1 Heln
7" User system data X
Access protection EOPBO(SRAM)
FAP Disable ~ 96KB SRAM ~

System setting byte

SSB

nWDT_ATO_EN nDEPSLP_RST nSTDBY_RST BTOPT

Erase and program protection bytes

Mame Start address  End address  Size Epe ~ Eppp-3
[ sectoro 0x8000000  OxBOODTFF  0xB00(2K) |
[ sectort 0x3000800  OXBOOOFFF  0x800(2K) | N
0x3001000  0xB001TFF  0xB002K) |
Sector3 0xB00TB00  OxBODTFFF  0x8002<) RO
[ sectors 0x3002000  OXBO02TFF  OXB00(K] | N
[ sectors 0x3002800  OxB002FFF  0x800(2K) N
[ ] sectors 0x8003000 __ 0x00037FE 03000210 N v [J[] selectall
User data
Date 0o |1 2 |3 4 5 & 7 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 Ox KEY3 Ox
KEY4 Ox KEYS Ox KEYe Ox KEYT Ox

Load from device Load from file Save to file

2024.01.05 #3MRI hRZs 2.0.4
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.

Fila Llink cottina. AT linlk sottinne Tarnat 1 Haln
{7 User system data X
Access protection EOPBO(SRAM)
FAP Disable v ‘96KB SRAM ~

System setting byte

AWDT_ATG_EN NDEPSLP_RST nSTDBY_RST BTOPT

s ]
Erase and program protection bytes

Mame Startaddress End address  Size EPP  ~ NEPPO-3

[ sectoro 0xB000000  OxBOOOTFF  0xB00(2K) |

[ sectort 0x8000800  OxBODOFFF  0x800(2K) | N

] sector | 0x8001000  OxB0017FF  OxB800(2K) | N

[ sector3 OxB001800 OxB001FFF OxB00(2K) N

[ sectora 0x8002000 0x80027FF 0x800(2K) N

[ sectors 0x8002800 0x8002FFF 0x800(2K) N

[ sectors 0xS003000  OxS8003TFF  Ox800(2K] | N v | 7 selectall
User data

Date 0 i 2 3 4 5 6 7 Clear

Data 0—-7 (0%) FFoff (PP FE O FF O FE O |FE R

Load file

Save to file

SPIM encryption key

KEYOD O KE¥1 O KEY2  Ox KEY3 Ox
KEY4 Ox KEYS Ox KEY6 0Ox KEYT Ox

Load from device Load from file Save to file

B Artery ISP Programmer T.H (BOOT0=1,BO0T1=0)
JERBEE R EReFREEIRY . BB E R --T —B--, RInEHSRP.
RS R (EREEREELRY . BB E R - T 02, BIFHERS R
B Artery ISP Multi-Port Programmer T.H (BOOT0=1,BO0T1=0)
JERBE R EREFREERT . BB SR --ITHIR--2, BIF SR
RS R (EREBREEIRYT . B E R --ITIR--2, BITHER S IR
HE: RE THESRY PGSRBS (R

1.2.4.3 S8 Flash Jn%s (N BABL M R AE A48 0 25 Y8 Bl 9 B8 O 2%)
AR Flash fn, f5 Z2 5347 R v B I 2 3 FE AN 25 25505 )5 FF e sk P #2057, 2R S5 T 3 U [l AR
I YE TR 1) 2 A 0x08400000 J- 45 75 EEHN %5 (1) 2 18] K/ AN A 25 N 2% Key, HER 42 OxFF 5
& Ox00 NIAINES, BTN . MR VT R R 2 SR 28 I 2% Key W& N4> OXFF.
PAUR N ICPNSP T H AN A A7 fifh o F 45 AF i B -
B Artery ICP Programmer T.H (BOOT0=0,BO0T1=0)
B IR AT A - BRI AR A R A B A A I VG - - P R R E--12
AN A AR N2 Key-- N 2% 4%

2024.01.05 #3227 hRZs 2.0.4
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El 53. ICP T EX /M fa8 e e

I Artery ICP Programmer_V3.0.03
File  J-Link settings AT-Linksettin@I Target I Language Help
[Part Number: AT32F403AVGT7  FlashSize: 1024KB | ’I ?r ?

AT-Link-EZ  FW:V2.1.2 +
AT-Link ~ AT-Link SN:  9AE164220040B56D0117DC02 (WinUSE) ﬁ 4"_! j’

1 SPIM FLASH DA Ox | 1000000 | @ RemapO (Use PAT1/PA12 pins)

Type W25Q128V 16MB Select O Remap1 (Use PB10/PB11 pins)

Memory read settings

Di

[V User system data X ]
Access protection EOPBO(SRAM)
Fap Disable - 96KB SRAM v ]
System setting byte ]
nWDT_ATO_EN nDEPSLP_RST nSTDBY_RST BTOPT

S5B

Erase and program protection bytes :I
Mame Start address End address  Size EPP ™| EPPO-3
D Sector0 08000000 0x80007FF 0x800(2K) N
[ sectort 0x8000800 OxB000FFF OxB00(2K) M H
[ sector2 0x8001000 0xBOO17FF 0xBO0(2K) M
D Sector3 08001800 0x8001FFF 0x800(2K) N
[ sector4 0x8002000 OxB0027FF OxB00(2K) M
[] sectors 0xB002600 0xBOO2FFF 0xBO0(2K) M
[ sectars O0x8003000  Ox80037FF  Ox800(2K) | N v | [ selectall
User data
Date 0 1 2 3 4 5 6 7 Clear

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

Load file

3 Save to file

SPIM encryption key

KEY0 Ox KEY1 Ox KEY2 0Ox KEY3 Ox P
KEY4 Ox KEYS Ox KEYe Ox KEY7 0Ox

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)
W RS -- T — BB BUMBAE A I Key--N 23 % .

Bl 54. ISP TEXISMFFFA# 88 N E #R1E

oF I encryption key

KEYO 0 KET O KEY2 0 EEVE O
KEV4 Ox KEVE Ox KEY6 Dx KEVT O

Load from device || Load from file Save to file

B Artery ISP Multi-Port Programmer 1.2 (BOOT0=1,BO0T1=0)
NHH P RGO -G BB N SR N A Key--ORAF 23U - TT 4R

1.2.5 ERFHXS AT32 5HAthIC Fik
B £ Cortex-M &% CPU ID 5X4y, M5 A AKX 4 MO,M3,M4 W%

2024.01.05 # 33| hRZs 2.0.4
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2024.01.05

& 55. $2HX Cortex # &
cortex_id = *(uint32_t *)OXEOOOEDOO;// #:HL Cortex %5

if((cortex_id == Ox410FC240) || (cortex_id == 0x410FC241))

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

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

B & UID,PID FR K4

&l 56. 1£EX UID,PID
/* 3KEL AT32 MCU [¥5 UID/PID [ttt/
#define DEVICE_ID_ADDR1 Ox1FFFF7F3 152 3 Artery MCU 3 H 145, UID F:thhik
#define DEVICE_ID_ADDR2 0xE0042000 I15E X MCU 145545, PID Fhblk

I* FFAEID ¥/
uint8_t  ID[5] = {0};

/* AT32F403A MCU type table */
const uinté4_t AT32_MCU_ID_TABLE[] =
{
0x0000000270050242, /IAT32F403ARCT7  256KB  LQFP64

0x00000002700502CA, //AT32F403ARET7  512KB  LQFP64
h

/* 3KH¢ 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);

I* 414 UID/PID */
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);

[* W 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_TABLEJi])
{

}

else

printf("This chip is AT32F4xx.\r\n");

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

P 75 AT32F4xx fdz#l2s WE 24 ID datd, KRR ID 5 B2 — 64bit FIEE,

# 34R A 2.0.4
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ATLLIX 40 th MCU 2 —Fi 5. 25 BiESH &M SH AT RM B (DEBUG) & 5L
(ANO0016_Recognize_ AT32_MCU) , 1ZMNFZE 0] WAERE ) B 1 07 Wi —F R 5 & SCRF—AP
Note—ANO0016 3L .

2024.01.05 # 351 hRZs 2.0.4
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2.2

2.3
2.31

2024.01.05

THHRPEIRESE W&
B B s Hard Fault Handler

B fiH SRAM i H 7 KGR B 1 SRAM 7],
2% 1.2.3 fi ] ICP/ISP =35 =75 be 4371 J5 B K SRAM 7 A JG HE R FEFF .

B 7 Keil 3 IAR FJF)5 T single precision Zhgg, 7E code H & A G M4 NH% FPU Zifrds. 1E
code /5 FPU Tjf:

& 57. #IMHAFE FPU FIARHS

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 .
FRBUFE > b oy IS (0 D, A 25U B 1 s DX
W RGN E R B

Keil i H 1 Jlink £33 IC

B i52% (FAQO0008_Keil Wi H Py Jlink JCikdRE] IC WY , Z3CAa] LAMERS 1) BHE 5 7 3 —
AR 57K 352 —FAQ—FAQ0008 F#.

B i5%% (FAQ0132 JLink Th¥In Artery MCU) , 1% 3CAY & LB m] LAMHER: 21 B B 5 M
ARSI E X H—-FAQ—-FAQ0132 F#.

FEFF T HOERE H 1
&7~ Error: Flash Download failed—*“Cortex-M4” || &
£ Keil 7 HEG T 80U 33 H -

& 58. T#, 4. Flash Download failed—“Cortex- M4”

36 void Delay(_ IO uint32 t nTime)
3781

gg Faming uVision DS
40 while (

41 |}

az - L. Error: Flash Download failed - "Cortex-M4"
A3/ **

44 * @bri

45 * @par

46 * @Qret —
a1l %/ i

48 void Tim

{
50 ‘J if (TiminaDelav != 0Ox00)

# 36W A 2.0.4
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HH B B A SR PR AT REAE DA R LA

Fa T Ui ARYT, JEEUE MCU U5 AR T %o
TRAE T B A LB INE Flash SCf509%, 7E Flash Download 4bi& 7R N 1E#A ) Flash SCEE
%

BOOTO. BOOT1 i&#4#Hi%, BOOTO. BOOTL 4 il P24y 7l 15 & & BOOT0=0. BOOT1=0,
i MCU M F N7 25 e 817

J-Link BXBhRR A AAK, % 6.20C LA,
EFEF ¥ JTAG/SWD PIN disable, fi#ik /71£:257%2.2.5 AT32 Ik E N4

2.3.2 &7~ No Debug Unit Device found |

TEEm OB S, thln ICP IEAE &R HFRN .
JTAG/SWD &85 R, kA iER.

2.3.3 &7~ RDDI-DAP Error [5]3

AL L Keil AC6 g as i BRAILAL 2 28-0z, 7 Z % N-00/-01.
EFEF ¥ JTAG/SWD PIN disable, fiftikh Jj1:5%2.2.5 AT32 IKE R .

2.3.4 ISP B O FEIRILIE &

ISP & N8, fB/R&SRAE, RIEZ A RN TCTA RO M
WAL PETT

K YR AR E -
ST B A USB e L, 4 CH340 8 fr 4.

2.3.5 AT32ETH

TEfH ] AT32F403A/AT32F407 If, H P AT RETE LA T #4E 5 TCiE IR N ERE T

EREFHHJITAG/SWD PIN disablef5, Joik F#EFEFH HILARIITAG/SWD device;
#t \Standby modeZH K II#ERI )G, Toik T EFE 7 I HIRABITAG/SWD device.

il TRAZ ) ) S B R AE R PP 3 AT B AT I A e HALT A%, A28 LRl 7 2 i figd ke i il

1.

2024.01.05

G BOOT #ia, B R shie e A e Jo sl 8 sram 53, S8l AL A8
Fio BRI AT AR BRAE PP R R 3K

R ICP # 4 L B 44 AT-Link JAiRX%8, %4 AT-Link RST pin 28K S, ICP A
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&l 59. debug FHEHBH

CMSIS-DAP Cortex-M Target Driver Setup >

Debug |Trace ] Flash Duwnlnad]

~CMSIS-DAP - JTAG/SW Adapter — [~ SW Device
T-Link-Plus(WinUSB) CMSI3Ed IDCODE Device Name |

SWDIO 77 . i | |
Serial No: [2ABA1 0% @ x2BAD14 ARM CoreSight SW-DP Up
Fimware Version: [2.2.11 #’
v SWJ Poﬂ:m {* Automatic Detection D CODE

" Manual Configuration Device Name |
Max Clock: [10MHz -
| Delete | Update I AP: |(x00
)d‘ll iTel
-Connect & Reset Options - -Cache Options Download Options
Cornect: [under Reset v | Reset:[HWRESET | | | ¥ Cache Code I” Verfy Code Download
[V Reset after Connect [ Cache Memory [~ Download to Flash

q ™ Log Debug Accesses [V Stop after Reset

o | [oma ]

4. [ IAR BAHERD AT-Link 8308%, %42 AT-Link RST pin 238 E A, 7€ IAR ) CMS
IS DAP FLESCN T IR A HE N T, 5t n] DA IR AR P RS T 3.

& 60. CMSIS DAP R &K

Options for node "template” X

iz Factory Settings

General Options

Static Analysis

Runtime Chedking
CfC++ Compiler Setup  Interface Breakpaints
Assembler
Output Converter Reset

Custom Build "
Build Actions Connect during reset (default) ] ~
Linker
Debuager Duration: 300 ms Delay 200 | s
Simulator
CADI
Emulator
GDB Server Always prompt for
Tjet probe selection
J-link/)-Trace
TI Stellaris Serial no:
Nu-Link
PE micro
STLINK
Third-Party Driver [(JLog communication
TI MSPFET
TIXDS $PROJ_DIR$\cspycomm.log
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3.2

3.3

2024.01.05

Z4PEX sLib(Security Library)
3%

H AR R 2 (132 25 (MCU) 87 FH 75 B B 31 8 4% (19 592 K b B) 44 o U7 % (middleware  solution),
DRI, Gr ] R4 R A 7 28 v T R SR KA O SR S R0 R = AU RAS (IP-Code), (i fildzs il 4 B FH H —
THUAR B L (1) 1R

AR —BHE AR, AT32F403A/407 R AR ME | 224 EIX (SLIB)HIZhAE, LA IEEZE ) IP-Code #%

L F 7 AR B C sl L, A B ORG H 1

LA JR
W DU R I 4R R X (B3 4 PR ), B 6 1 4 b S A0 X

i, DUERIRIIThRE, HoRzs ARE DXOR] LSRR 4n A 7 2 7 AT OO K.

B ZAEX R TS 24 X (SLIB_INSTRUCTION) K $#E 2245 % [X (SLIB_DATA), - r k%
Sy G A X AP AR A, (BN SCRR R 22 4 P X A7 B

B 152 %4 X (SLIB_INSTRUCTION) N [FE AR B MCUIZE i 1-Code &S ZR ML R 2 (X BE
$AT), AREiEIE D-Code o e LA B 1) 77 =0 E (B 5 ISP/IC P& A =0 LA X M FIRAME 3)
FIFER), CLIEEUBRE ) 7 20 7 ISLIB_INSTRUCTIONG, 5251 ()% {7 4= %5 /& OXFF

W HdE %4 X (SLIB_DATA) Y G I D-Code st B2 HL, REEE N

B XA EE, BRAEM A MRS, B0 TCER B . R MR, X 24
JE X AT B NBERR, B fEFLASH _STS#F 7S IEPPERRAL B "1 H1 %15 .

W &P BAT BN R, 224 X AR AR B B AN S R

B Y7 EX R R B S5, A LU ESLIB._PWD_CLRZAF 245 A\ 2% B % B 155 1 K fig
BRERTIhEE . flbR 2 A X AR, SR B S HUT BN B (B & R e EX ).
UG RIS T R B AL R, A A R AR AN () B e

BIEREEKX

PRANERIEIE 2% (ANO04O_AT32F403A_407_Security_Library_Application_Note) , %M %1t ]
MRS ) B B 7 (3 — 3R 5T RS —AP Note—AN0040 FRHL -
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