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

7-12V external power socket SPI FLASH

Boot mode select jumper  |jser LED*3 /O extension conn
20-pin e ! ) "
e "_J';; ; | DV IIOO P s 7K B USART1
J o . t . -. -. ---------------------------- s B ~ ;:_ — interface
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conn. > : ¢ ‘*RJAS
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—
: DMS162
AT-Link4% 1| £z Ethemnet
PHY
""" USB conn.

Reset button ‘ i e oy |

AT32F407VG Arduino Uno extension conn

User button

Ve AT-START AT Z ST ED Y, i72% (UM_AT _START FAxx Vx.x) »

11.2 RERTHEREKM

AT ke TH R AfF: %2845 AT-Link. ICP/ISP.
FETTRER TR WSEH —Jigtedt (3RD Party Writer).
ICP i FHi58, i5Z% (UM_ICP_Programmer).

ISP U, 1#5Z5% (UM_ISP_Programmer).

AT-Link ffFHULH, 1#E25% (UM0004_ AT-Link User Manual).

11.3 AT32 FRFIE
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£ ArteryTek f2ALAUEIFRE BSP ARARERINELEF T H H IDE BB A%
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BSP )& 1 Keil_v5/Keil v4/IAR_6.10/IAR_7.4/IAR_8.2/eclipse_gcc/at32_ide FIfH T2, 17
42N AT32F403A_407_Firmware_Library V2.x.x\project\at_start_f4xx\templates, %M
TR B SO I S TRE SO R AT 4T R IDE A2 . WiF 2 Keil_v5s TR

B 2. Keil_v5 templates T4

= 15 Project: template
-l %9 template
=l 4 user
) at32f403a_407_clockc <~
1) at32f403a_407_intc —

_] main.c ———
-1 &5 bsp -
_] at32f403a_407_board.c —

# L3 firmware ———
- L cmsis R
] system_at32f403a_407.c —
_] startup_at32f403a_407.s —— \_
=) L readme
] readmett ———

\oo[ I:\l-:'i [’0\"1 @ﬁ ) !.[_;x |wx |l\)[ ()

TRENR IR AR IR

at32f403a_407_clock.c WIEPHCE M, WE 7 BRI B S g4 .
at32f403a_407_int.c Wik, BRINGS 1 HBr AR b 7 R A AR A

main.c AR TAZ M) AR

at32f403a_407_board.c #HMLE Uik, WE T AT-START kRl LED 255 ik
[

firmware T ¥ at32f403a_407_xx.c &% Fr EAMERILREN A

system_at32f403a_407.c R G HIME A

startup_at32f403a_407.s 25 C1F.

readme.txt TFRMUEEISCM, 05k 1A TR — LB FH D RE. W B 7 s DA ORER R 28
it (ApNote) %5 K.,

1 templates #F, BSP & AME 733, FEft 7 KER examples 7R fFIAAY (Keil_vb TF£3C
1) P 2%, AP RTHEERATIFIR . f7E8 124 AT32F403A_407_Firmware_Library_V2.
x.X\project\at_start_f4xx\examples.

@QOPO® GO

JERE: KT BSP HIEZFEM Y, 15ZEBSP X1 H 4117 (AT32F403A_407 [E/11F/4 BSP&Pack i/ /755 )
] “4 BSP (/" Z77,

1.1.3.2 Pack &%

B 2%k Pack i, 7E Keil/lAR/Segger S5 AN FIFA 514 N AT32 MCU 245,

Keil4 Pack

Keil5 Pack

IAR Pack

Segger Linux

Segger Win

YT Keil Ziik 540, @il keild. 74 50 5.23 L ERA . Keil _vb hitAs 77 2204 Keil5_AT32MCU_AddOn
fift 15 ) 22 25 % B Artery Tek AT32F403A_407_DFP, Keil_v4 it A 7 %% 3 Keild_AT32MCU_AddOn;
BROATEIL T, 2238y o] LA E 3R 2 Keil (2236842, iR A B8 A IEH), 752 T5hik# Keil
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A 3. %% 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

& 4. %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, fiidi Pack Installer BFx, 7£ Pack Installer i i 2 £ file, #%&# import, SR
BUF XTI pack 58 il 2

& 5. Keil F Pack Installer E#x

A pvision
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
=R=- I = | | | | B apci2ira
El |
HIDJEES < & Pack Installer

Install or update Software Packs that
contain Software Components

XHFIAR Wi RS, 2 IAR7.0 5 IAR6.1 LA LEfRA . 23 IAR_AT32MCU_AddOn, ERIATHH T,
RN AT L E SR AE] AR 2 i4%, WERVUIARIEE AR, TETFINILERFE AR FZEHKT.
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& 6. %% IAR_AT32MCU_AddOn

(i Setup AT32 MCU AddOn Package to IAR V2.0.5 b4

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%

JEBE: KT Pack LRAIEZIEH W, 1554 BSP #47 (AT32F403A_407 /Z1#/% BSP&Pack M /75 ) HI

“2 Pack 2RI FE T,
1.1.3.3 ¥ AT-Link THRKL T
7 Keil 3185 R fi] AT-Link, 7F Debug Hi%#% CMSIS-DAP ik #%.

&l 7. Keil Debug %R

]ljﬂ.j| ] d5| |¢- H“ |;?;?;"éﬂz‘@TMR_ICF\Iter vf,—&,ﬁ|@|0 @ﬁ|
@mlﬁl@ |£g|template ﬁ "P@
Project =8 ] main.c

=% Project: template

245 template KA Options for Target ‘template’ w
a

1T user Device | Target | Dutput | Listing | User | C/o++ | dam | LinkerIDeBug IUtilities]
L] at32f403a_407_clock.c

' = ith restricti i & - I I
_1 at324032_407 int.c Use Simulator with restrictions Settings Use: |CMSIS DAP Debugger j Settings

I~ Limit Speed to Real-Time ULINK2/ME Cortex Debugger  a
_1 main.c MK Pro Cotex Debyooe
5 bsp W Load Application at Startup ¥ Run to main{) v Load CMS:I‘,S'DP _D?buqq I main{}
L] at32f403a_407_board.c Intialization File: Inttializatiq Models Cortex-M Debugger
53 frmware | = PEikce Debspger
=S cmsis Restore Debug Session Settings Restore| ;gﬂ:;‘ :Zée[l]:lugger
[ system_at3214032 407.c [v¥ Breakpoints ¥ Toolbox ¥ BriSiLabs UDA Debugger
_1 startup_at32f403a_407.5 % Watch Windows & Performance Analyzer "W Aher BI Cortex Debugger ¥

=T readme

¥ Memory Display ¥ System Viewer ¥ Memory Display v System Viewer
|
readme.txt
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 ... |

0K | | Cancel | | Defaults | Help

7f Debug .7 Settings # A\ Cortex-M Target Driver Setup i K&,
1. 25kt AT-Link(WinUSB)-CMSIS-DAP/AT-Link-CMSIS-DAP;
JEE: KT WINUSB, #Z% (FAQ0136 47/71¢/1 AT-LINK #7WInUSB Zjjgé#¢ 7] F##EF) .
2. Port #%# SW, H%2)ik SWJ;
3. HINCiRSE ARM SW-DP B,
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& 8. Keil Debug i&7i 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 .

& 9. Keil Utilities &

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.

& 10. 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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& 11. IAR CMSIS-DAP %15

Categary:

General Options
Static Analysis
Runtime Checking
C/C++ Compiler
Assembler
Output Converter
Custom Build
Build Actions
Linker
Debuager
Simulator
CADI
Cossoe
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

@® Auta Owerride default

() From file
() Explicit

Interface Explicit probe configuration

(OITAG Multi-target debug system

(®) SWD
Target with multiple CPUs

Interface

Auto detect v

Select

=

[=1

JEE: K Flash 74X, MCU 574, Jlink L7462/ MCU F47 £ 1, i52% BSP #1197 (AT32F4
03A_407 /A/1#/% BSP&Pack W15/ ) FHKE T, MALAFFHDE,

1.1.4 AT32 Work Bench

1.1.41 3| =

1.1.4 /N H T4 AT32 Work Bench {#i. AT32 Work Bench @i MCU [HEIJALECE, ARk
¥tk C ARESGAIXE N IDE TH, PUgAFR AR TAER. B ASA .

m PRBER
e R

T 2K

Windows %#%i: 7FHE Windows 7 K UL FERE RS0 Fr .
Linux &%5: ¥ x86_64 441 Ubuntu. Fedora %5 KRATHR.

WA EAK 2GB,  Z WU 4 Ik 4GB-

VLR K7 AT32 Work Bench #7407/ vi 4, 15 =4 (UM_AT32_Work_Bench.pdf) 7%, AT32 Work
Bench T H 7 Linux #/Windows A&, 47 FEH:

1.1.4.2 &3

Windows R4 LT %4, R HEEITTHATIEF AT32_Work_Bench.exe.
Linux &4t H AT 52 % Ubuntu 16.4 UL ERGRA, A zest .
m & ] dpkg Ay 42

FE 283 AN AN T i 2 BEAT 223

sudo dpgk -iAT32_Work_Bench_Linux-x86_64 Vx.x.xx.deb
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1~ B PR

A 12. KSR

artery@artery-virtual-machine: ~ [ — = 0 S

:~%& suda dpkg -1 AT32 Work Bench_linux_amdé4.deb

vassward Tor artery:
{ select l-_r_i p:l--l:l_p- -t"' work-bench.
5 currently 1installed.)

] L it]l e 1|-| :_|||.-1r'1--l menus [(3.36.8-1ubuntul) ...
] L i:]l;#r s Tor desktop-fTi |i-' -u (8. 24-1ubuntuz) ...
triggers for mime-support (3.64ubuntul) ...

15

m B
# 1 AT32_Work_Bench_Linux-x86_64_Vx.x.xx.deb #| Linux F#%iH, FHWdi. 7850 H 2238 58
P, i CwdE” e, REBARRMEESIRER RgH, W EFTR:

& 13. BT AR

at32-work-bench

‘P. AT3Z Waork Bench Project

=8l

AT32 work Banch Project

HRER

023 FEQSHOSH

ATE: work_Bench_limuee_amdsd v1.000.deb

IER

GHGTERZ G, MR N BT ERER” R, R R IR R R “AT32_W
ork_Bench” , Jfxidi, KH3h AT32_Work_Bench.

1143 iHECE
AN L AT32F403AVGT7 ik —/~ USART RN, JERWfEfHH AT32_Work_Bench 4 Ji
¥Idhitk C ARRGFIXE S IDE i H .
5153 TR H 3 AT32 Work Bench BFFTFFIIEE —ANE . ERE=ANET:  “FFa—/NE Bt
I A CAERRT A BB, iR TR
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& 14. AT32 Work Bench 3|51

[E) AT22 Work Bench v1.1.05 - ]

LR[-RY | H4E HRIE AT32 Work Bench

x

Language: English +~
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 Search: AT32FA0ZAVGTT = I AT32F403A high-performance microcontrollers, powered by 32-bit ARM® Cortex®-M4 core, utilize advanced process to
achieve 240 MHz computing speed. The embedded single precision floating-point unit (FPU) and digital signal processor
Product Line: Mainstream v (DSP), rich peripherals and flexible clock control mechanism can meet an extensive range of applications. The superior
Device Serials: AT32F403A v I memory design supports up to 1 MB Flash memery and 224 KB SRAM, with the excellent Flash access zero wait far beyond the
Device ATI2F403AVGTT VI same level of the chip industry.
In addition to highly efficient computing performance, AT32F403A series also imports the Security Library to support the use of
Core: ___ password to protect the specified program area, in which IDH programs the core algorithm and provides to downstream
Frequency: 240MHz customers for secondary development. Meanwhile, AT32F403A series supports eight sets of UART serial interfaces and two
Package: LQFP100 sets of CAN buses that are well suited for loT applications. The USB device applications without the need of external crystal
oscillaters can not only enhance the reliability of terminal products but reduce cosis as well.
Flash: 10208 AT32F403A devices can run in the temperature range of -40 to 105°C , and offer a wide range of chips for selection in response
SRAN- Default: 96KB  Max- 224KB 1o diverse memory requirements. Its rich on-chip resource allocation, high integration, cost-effective performance and first-class
m market competitiveness can satisfy the higher market demands like industrial autornation, moter control, loT and consumer
elecironics.

[~ Open an Existing Design
m a saved ATWP file to continue your design.

[~ Recent Designs

513 LR MCU MRS, SV el b NI H o & 5w, 350 H & 5 el BUE 2 “Pin A /A1
FE”, “IBACE”, “IEHE” = MEDHE, XA AT32 Work Bench TLf% 3= Z24i HI 21/ =
ANThRe, MR (D (2) (3 =Ty . I H A B A i B s

& 15. i E BB 5

(B AT32 Work Bench V1.1.05 - 8 x
']?[' ? /| RIS H B File Package Manager Generate code Help Bz v . A [ mzm:.ch.ww

Module Categories.

o5 EEARRAERAR  RARRRRRRRER
- =0
© oo = I
e free |
[vear |
©2s e ]
4 = —
sP1 st |}
SPM =
@ e g AT32F403AVGT7
o8 = LQFP100
woT =
B
el FFFFFFFEFEREFFEEREEERERE

(1) “Pin AiJRAMRCE " YL X ZECE MCU I RIRAMBIN SR, 2L a & “Ahs” o Bl
E” 5 “Pin fi)m” =N H.
M“HNE” BIFR R AN, CREFTIT Tk AN BB E” B, AT BLAE LR E LT

B 14| k7 2.0.5
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Baud Rate (1831-7500000) 115200 Bits/s | Dec
Real Baud Rate 115163 Bits/s ]
Data bit num 8 Bits (including Parity) V|
Parity selection .None V|
STOP bit num 1 v
“ Adwvanced Parameters .
Data Direction _Receive and Transmit V|
S S S S S D S — IS S SIS — L]} N ——

2025.01.10

Feti G 24, BisCE DR BR MBI TAER A TAERLR S I MCU 3] .
HT MCU RRFARISMEMZANThREM AR S, FEBFEE=Us, & 83008 5aE & H P ks
(4N 5 BEIFES), BLUSARTL 2, USARTL [ “REiCMIECE ” % 0T KB s:

K16, “HAMEE” FO

[ AT32 Waork Bench ¥1.1.05 - g %

ARMERY | HE R File Package Manager  Generate code Help Bz o L A ATIZFADIAVGTT

= Peripherals

SmanCard
‘SmantCard with Card Clock

0 s AT32F403AVGT7
’ LQFP100

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

17. SMEARSR

USART1 Mode and Configuration
Mode Asynchronous VJ

Hardware Flow Control (R5232) Disable VJ

PR, 4hR “USARTL” B=ug$¢ “ mobiisl” i, S|mRMNAESH, PA9 5 PA10 #H
LR FE S “USARTL_TX” 5 “USARTL1_RX” .
m INESHNE

18. SRS HRE

Parameters Settings GPIO Settings NVIC Settings DMA Settings

“ Basic Parameters

£ 15W A 2.0.5
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ZHEEE O ER T “USARTL” Al LIELE S, WEMSEh R “ PR
RS ETN BRI ESH.
m Y% GPIO &

v RN A,

& 19. 4% GPIO ®E
Parameters Settings GPIO Settings NVIC Settings DMA, Settings
I o ey ey e e e

USARTT_TX nfa Push Pull

Pull-none Mux function m... Moderate s...

Push Pull

PA10 vJ USARTIRX  n/a Pull-none

PA10
PB7 |
A GPIO W B & H SR 7 4R/ A UG E ) GPIO, i AR E “USART1” # “USARTL_T

X” Hl “USART1_RX” H) GPIO 3.
m /M DMA WE

Mux function m... Moderate s... N

A 20. 4} DMA #%E

Parameters Settings GPIO Settings DMA Settings

USART1_R¥ DMAT Channel 1 Peripheral To Memory

DMA Request Parameters

NVIC Settings

Peripheral Increment

Peripheral Inc Disable VJ
Memory Increment Memory Inc Enable VJ
Peripheral Data Alignment Byte VJ
Memory Data Alignment Byte VJ
Mode

Normal VJ

S DMA % B % DRI 4w 4h s n] LLEC B /O DMA iR, W ERIAECE “USART1” 41 “USART
1_TX” F1 “USARTL_RX” MXI R[] DMA JEiE LK DMA 1RSS4
m SN NVIC B

&l 21. 4% NVIC B E
Parameters Settings GPIO Settings NVIC Settings DMA Settings

DMA1_Channel1_IRQ

DMA1_Channel2_IRQ 0 0
USART1_IRQ 0 0

Ah¥ NVIC BB o 1 AT AT CABCEL K I, 24400 B DMA JEIE TS 5, ) il Ex
%2 DMA JEIE . “4 Peseg” A e r e MEER 2 “NVIC” SR E & H# T4t E.

pin A R & LAY 7 AR R B 2 1 51 A J5 (B, LQFP48. QFN32., TSSOP20 %) , H
FASI AL (0 PA9) | BLERSF GHIE 5 0 FRER.

FEGIHRLE b, 7ol i 5 (R e T ), R — /N A, Bz s T E MG 5 X
TOAMEREM G, AR doksfd “MARE” e, w7 PA s, LR E G S

2025.01.10
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2025.01.10

H € hR%s, Adifa i an N AR
M 22, EdHfAGRER

-.USART1_RX BUSART1_RX
= PAS = Enter Label
= Reset_State Pco
BEI USART1_TX 2=
PC PCT
=  12C3 SMBA =
Fo TMR1_CH2 PD15
IFD EVENTOUT FD14
P2 GPIO_Input =08
PO FD12
oo GPIO_Output =
= GPIO_Analog FO10
|PD EXINT9 FDS
o £os

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

23. WH4PECE S HE

[ AT32 Work Bench V1.003 - [m] X

__:/I ?r ? | Hﬂ qlf )J **L aﬁ File Language Generate code Help m ZH ? “

rtesel
lick(kHz)
40 [ ]
240000 | i2s (MHz)
lext(kHz)

ol B=[ i |——0 tortskie)

B v 30.000 | systick(MHz)
————%>| 240.000 |sdio(WH)

/128

sclk select r—  »f 240000 |omammz
plihextdiv
hext(4-26MHz) —————» 240000 |XMEiNHD)
out

s H= s °
e pll_mult 240.000MH2 selk(iH) ahbdiv 240.000 | gpio (WH2)
2 v}—>0 60 v} o 240000 | A vh—g apmion
(4-2a0) Hr v 120.000 | apb1 peripheral (MHz)
5] List
hick(MHz) ) )
hick to usb
= usbdiv apb mr (MH2)
< L vlsio > List
adcdy
e [ 5 v )—’ adc (MHz)
c
exd
i

apbzdiv

=2 v 120.000

apb2 peripheral (MHz)

> List
[e——— 1
240,000 | apb2tmr (MHz)
#] List

L FEEE\ext WAHIRE, FHEEIE CRM 7 JIEZCE 175 & “ICESfain ¢ 1
M2 A hext KA, FEASE “CRM Y HIRECE 1T & “mid sfaint £ 19
7 3: B clockout HATHLES, & asfik “CRM Y #EACE 1A% “if B ”

(3) oy “ACRSTE” ¥l H5 B s AR A RTRC & RS, JREE O Bon U s. AR 74
BTSSRt o SRS A, W R s

BATH k7 2.0.5
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& 24. RIBTK

(] AT32 Work Bench V1.1.05 - [u] X
’l ?l_ ? | 5“1 ﬂ'% jj %jl jﬁ File Package Manager Generate code Help @ ZH ? 3 “
Project |m
~ [ inc 73 int main(void)
| at32f403a 407 confh 74 B
7 at32¢4030_407 inth 75 /* add user code begin 1 */
] at32f403a_407 wk_config.h 76
) wk dmah 77 /* add user code end 1 */
7 wh_systemh s
= 79 /* system clock config. */
3 wh usarth 80 wk_system_clock_config();
~ [src 21
] at3214032_407 int.c 82 /* config periph clock. */
) at32f403a_407 wk config.c 83 wk_periph_clock_config();
I m 84
) wk_dma.c 85 J* nvic cenfig. */
& v system.c 86 wk_nvic_config();
) wk_usart.c 87 ||
88 /* timebase config. */
89 wk_timebase_init();
%
91 /* init dmal channell */
92 wk_dmal_channell init();
93 /* config dma channel transfer parameter */
94 /* user need to modify define values DMAx_CHANNELy JOO(_BASE_ADDR and DMAx_CHANNELy_BUFFER_SIZE in at32xxx_wk_config.h */
95 [] wk_dma_channel config(DMAL CHANNEL1,
9% (uint32_t)8USART1->dt,
97 DMA1_CHANNEL1_MEMORY_BASE_ADDR,
98 - DMA1_CHANNEL1_BUFFER_SIZE);
99 dma_channel_enable (DMAL CHANNEL1, TRUE);

S R T BAR R A A 2, Rt “THAER” W, N ETR:
B 25 “WEEHR” §0

[ Generate code ¥
Project Name AT32F403AVGTT7_WorkBench )
Project Location _CiUsers/zhigiangyou/Desktop \
Toolchain/IDE MDK_V5 v

[] Keep User Code when re-generating
[] setallfree pins as analog

[v] Generate peripheral initialization as a pair of '.c/.h' files per peripheral

() Add all firmware libraries files into the project

@ Add only the necessary firmware libraries files into the project

Minimum Heap Size (0x) | 0x200 :|

Minimum Stack Size (Ox) | 0x400 :|

[v] Copy libraries into the project folder

Package Version V219 v Package Manager

Firmware Relative Path |2/Users/zhigiangyou/Desktop/BSP/WK_AT32F403A_407/AT32F403A_407_Firmware_Library_V2.1 .9]

ST HER NN, LR BRIAMELr 7 0200 FT 0x400, 45 A48 F o [ A AR, IX S8 {E T e 5
SN R B SCAE R SO, A A QI e [ 1 P 8 2R S A B Bl A 2 H Sk
sy BCE S HESS, iy “Whe” 1%L, R B ShE A P A AE E IDE BYIUHE SCIF. AR i

2025.01.10 % 181 JRZs 2.0.5
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H SO SRt 1«

& 26. i H S

libraries 2024/1/5 14:44
middlewares 2024/1/5 14:44 pvg ==
project 2024/1/5 14:44 itk
AT32F403AVGT7_WorkBench. ATWP 2024/1/5 14:44 ATWP X%

1.1.5 PUEBHK SXX HE
B 5% (M AT32F403 iT# % AT32F403AY 5 (M SXX32F103 iT#25] AT32F403A) .

B EREFIGEIERIET, WESBEAHA T, SRS A KA J RS BRI R N G o)
iR o

1.2  AT32F403A /AT32F407 & 5 % WIhEE i B
1.21 B8EE

RE B E R, iE5% (AN0082 AT32F403A/407 BHAHHCE Y

A I BC B AR A2 i, A P AT T B2 2 1 AT32 Work Bench #t, s I8 EC & T 5 Win Ji/L
inux iz (New Clock Configuration) -

1.2.2 WTFTFF FPU TheE (BEHE RIBEEIT)

KT WHTFTFF FPU IhRE, 2% RS (AN0037 How to_use FPU) .

1.2.3 ZTEFFEFTESF Flash FIE SRAM K/NERRACE L HH

HERE R (s AT32 [ SRAM ZEJa1 KM

1.24 NHFRP

1.2.4.1 V5 R{REP
i 1] O BRI OR S8 B ", /8 T34 Flash 77 X3k, — B E 1 Flash B RERS, WER
Flash 72fifi X R el B P i IR AT A Be i, ARl JTAG 8% SWD B, 4 ICP/IS
P THMRRR VI IR ORI, o8 206 FLASH AT #5R ER A .
KB —HEZIERG R, TGRSR, FEAZIL UG B BERURBARZHIEX
T HICPISP T HX IC HEAT V5 I GR AP SRR T IR ORI R AE, T
B Artery ICP Programmer T H
Je VT R B R AE-- U5 1) ORA7-- 5 U7 ) R 4P R v vy [ AR 47
FEBRUT IR RS s WA HR A -- U IRl R AP - B U7 1) DR

2025.01.10 #1901 JRZs 2.0.5
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E 27. ICP T B /5 A If#kxvs [l fRH

[ Artery ICP Programmer V3.0.18 - x
File  J-Link settings  AT-Link settings | Target | Language Help
Part Number: AT32M412CB ass erase
i art Number:
Dlsc;tnne Erase main flash ;-5'] ?r ?
AT-Link-EZ FW:V2.3.5 Erase sectors
AT Link AT-Link SN: 13BB31B010C ﬂ 4:!: jj
AL > User system data T
OTP data
Extra configuration

Access protection » |

Enable access protection

sLib status Enable high level access pr
Memory read settings Disable
Boot memory AP mode
Address 0x 08000000 Read size ts Read
DownlLoad
File info Flash CRC
i Add
Mo, File name Debug range(0x)
1 led_toggle bin 0-08000C97 Delete

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

JERVIRRY: —ERdr N, BB RJR S, RFEORY 8 R R R e 20 R fRA -

-, BVRDRRR N .

BRI ORY": IEFEORY . FEMUTRORY-- K 22, RIADKE Flash fERRINE

B Artery ISP Multi-Port Programmer T.H (BOOTO0=1)

JE VTR RS AEREBRBEDRYT S S8 VT R RGP 0 IR RGP -V 06, B RDRSRE 7 I
BRI ORI fEREMBRBEDRY . ZEFHIT IR --IF4G, BIFIHE Flash flkrina .

K 28. ISP T H /g iRy

o Artery ISP Programmer_V2.0.03 — X ;
|
P o |
o T
(O Erase (O Bdit Uzer system data

O Download to device (O Disable sLib

Fo.  File Heme File Size Addvess Range(Dx)
1 421 hex 3452 03000000-08000D 76 |
; Confirm e

n .

(H o Are you sure to enable the access protection? Lo

e 3 12 |

load [Aecess protection

FiN)

O Vpload from device

00000001

() Firmware CEC FF
(O Flash CRC
1 Sector(l—0xE000000 Seotor(—0x3000000
I@ Protection EFABLE | Aoccess protection vI
) Close
1 ] 1 1 S S O
2025.01.10 #2001 JiAs 2.0.5
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& 29. ISP T Bk Gy

-
ARM-RY M4+
T
.
O Erase Edit User system data
>4
O Download to device O Disable sLib
Ho.  File Hame File Size Address Range(Dx)
1 421 hex 3482 05000000-0500007E
Confirm
<
The flash memory will be mass erased and all contents will be lost Are
you sure to disable the access protection?
»‘\
Access protection
(O Upload from device
O Firmware CRC i
() Flazh CRC
1 Zeetor(—0xE000000 Sector0—0x5000000
I@ Protection DISKBLE ~ | hooess protection ~ I
oy

LR B T v R BB B R IR (EFRELR L 1 (R

1.2.4.2 BEHFP

G ORYET B Flash f74#% X388 Flash £ X AL T, — BB E T Flash IS5 R/Y", WE

(1) Flash f#6ifi X g A ge i AR 7 XS .
A HICP/ISP T EX IC #ATH G R SRS R BIE, WT:
B Artery ICP Programmer . E

JE SRS W& ERIE--F 7 RGO A 55 PR3 19 B X - 381 e 4
RBRBE S ORI B IRAE--H T RGEIE-- A RS DR 7719 g X - FH 381 e 4
B Artery ISP Programmer T.HE (BOOTO0=1)

FERESRY: /. BRBER-T 5%, B EH

ZS/AR

E
SH/S/AN

RS R R ZEHEBERP--T 02, MR
B Artery ISP Multi-Port Programmer T.H (BOOTO0=1)

RS RY: REERRERY . B RBES R -ITE--=, IR SRS
RS R (HREERAEDRY . ZEMEES RIP-IT MR-, RIATERR S IR

2025.01.10 MR
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& 30. ICP TEEHEEHY

Artery ICP P - x
Fila  Ilink cattinne  AT-link settinns  Taroet | Haln
17 User system data X
Access protection
[ FAP Disable -
System setting byte
nWDT_ATO_EN NnDEPSLP_RST nBOOTI
Erase and program protection bytes
Name Start address End address  Size EPP ™| EPPO-3
Sector3 0x8000C00  Ox8000FFF  0x400(1
0x8001000  OxBOOI3FF  Ox400(1K)
0x8001400  Ox80017FF  0x400(1K)
0x3001800  OxBOOIBFF  Ox400(1K)
0x8001000  O0x800TFFF  0x400(1K)
— s
0xB002000  OxBOO23FF  Ox400(1K)
0x8002400  O0x80027FF  Ox400(1K) v | [ selectall
User data
o 1 2 3 4 5 8 7 ~ Clear
FFFF |FF|FF|FF|FF|FF|FF
Data 8---15 (0x) FF O FF [FF[FF|FF|FF [FF|FF
Data 16---23 (0x) FF O FF [FF|FF|FF|FF|FF|FF Load file
Data 24---31 (0x) FF O FF [FF|FF|FF|FF|FF|FF v | savetofile
Load from device pply to device Load from file Save to file
& 31. ICP TEMRES Ry
I Artery ICP Prog , - X
Eila  Ilink cottinne  AT.link settinas  Tarnet | Haln
I User system data X
Access protection
[ FAR Disable v
System setting byte
nWDT ATO EN NnDEPSLP_RST nSTDBY RST nBOOTI
Erase and program protection bytes
Name Start address  End address  Size epp A~ Eppos (e [[rF |[re
[ sector3 0xB00OCO0  Ox000FFF  0x400(1K)  |N
[ sector 0xB001000  OxB0013FF  0x400(1K) | N
[ sectors 0xB001400  OxB0017FF  0x400(1K) | N
[ sectors 0xB001800  OxB001BFF  0x400(1K) | N
[ sector? 0xB00ICO0  Ox001FFF  0x400(1K) | N
[ sectors 0x8002000  OxB0023FF  0x400(1K) | N
[ sectors 0x8002400  OxB0027FF  0x400(1K) N v |J] select all
User data
1 2 3 4 5 [ 7 " Clear
FFFF|FF|FF|FF|FF FF
Data 8---15 (0x) FFFF |FF|FF|FF|FF |FF |FF
Data 16---23 (0x) FFFF [FF|FF[FF|FF|FF[FF Load file
Data 24---31 (0x) FFFF|FF|FF[FF|FF|FF|FF | [ saveto file
Load from device Load from file Save to file
>, » Y78 -y(_
R RE THES R T REEN 5 GBS R
S S - . S S S L]} -

2025.01.10
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1.2.4.3 5} Flash Jnas (T SRR BUSM 070 25 in 6 7 Bl P9 30808 i n )

2025.01.10

XTAN Flash bnss, 75 £ 5eE AT a0 v BN 2 JE AN 2 %05 f5 F sk P AR, SR JE 7 I8 U7 Il R4
T Y FE 45 £ 42 A 008400000 JT- 45 75 S5 1 25 (8] R /s o SMERAFA 43 I 25 Key, 2 492 OXFF B
# 0x00 WAINES, R IMBEAT NG o MRRR VT Al IRIP 2R AN A7 it 25 I Key B 4 OXFF.
PR N ICPNSP T BN A A7 fifh 2 5 A F U B «
B Artery ICP Programmer T.H (BOOT0=0,BO0T1=0)
"R 1 AN ER AT A - AN AT 2 S A -V B AR AT At A 0 8 O - A R T RS B2
AN AR DA Key-- N 21345

Bl 32. ICP T E M 7E48 4% i Ak

-
File  J-Link settings ~ AT-Link settin@l Target I Language Help

|Part Number: AT32F403AVGT7  FlashSize: 1024KB \’l?r ?

Di

AT-Link-EZ  FW:V2.1.2 +
AT-Link ~ AT-Link SN:  9AE164220040B56D0117DC02 (WinUSE) ﬁ 4’1 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

i User system data s J
Access protection EOPBO(SRAM)

FAP Disable v 96KB SRAM v ]

System setting byte ]

nWDT_ATO_EN nDEPSLP_RST nSTDBY_RST BTOPT

sSB

Erase and program protection bytes

Mame Start address End address  Size EPP ™| EPPO-3
D Sector0 08000000 0x80007FF 0x800(2K) N
[ sectort 0x8000800 OxB000FFF OxB00(2K) M
[ sector2 0x8001000 OxB0017FF OxB00(2K) M
[] sectors 0x8001800 0xBOOTFFF 0xBO0(2K) M
D Sectord 08002000 0x80027FF 0x800(2K) N
[ sectors 0x8002800 OxB002FFF OxB00(2K) M
[] sectors 0xB8003000  O0xBOOI7FF 0xB00(2K) N v | [ selectall
User data
Date 0 1 2 3 4 5 6 7 Clear

Data 0--7 (0x) FFO|FF (FFE JFE FF FE|FFFF

Load file

3 Save to file

SPIM encryption key

KEY0 O KEY1 Bx KEY2 0Ox KE¥3 Ox [~
KEY4 Ox KEYS 0Ox KEYE Ox KEYT Ox

4
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)
i P REHAE-- N — BB SN AR N Key--N FH 254 .

# 23| A 2.0.5
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El 33. ISP T AN /MBAAE 5 I F#lE

PN encryption key

EEY¥4 Ox KEYE O EEY6 Ox KEYT Ox

KEYD 0x KEY1 Ox KEY2 Ox KEYS O

Load from device || Load from file Save to file

B Artery ISP Multi-Port Programmer .2 (BOOT0=1,BO0T1=0)
N RGO S --IR--E N SN Key--{RAF 230 JT R

1.2.5 EERFPXS AT32 5HAL IC Hik
W EEX Cortex-M &%) CPU ID B5[X4r, Mz alPAX4rH MO,M3,M4 1%
&] 34. #ZHX Cortex B 5

cortex_id = *(uint32_t *)OXEO00EDO0O;// #HX Cortex %=
if((cortex_id == Ox410FC240) || (cortex_id == 0x410FC241))
{
printf("This chip is Cortex-M4F.\r\n");
}
else
{
printf("This chip is Other Device.\r\n");
}

W &5 UID,PID FREK 4

& 35. i£HEX UID,PID
* 3R AT32 MCU ] UID/PID f)ZEHhil/
#define DEVICE_ID_ADDR1 Ox1FFFF7F3 113 X Artery MCU [T H B4, UID Fstthil
#define DEVICE_ID_ADDR2 0xE0042000 I15€ L MCU [ &85, PID Btk

I* FHFAEID %/
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

/* 3KE UID/PID */

ID[0] = *(int*)DEVICE_ID_ADDR1;
ID[1] = *(int*)(DEVICE_ID_ADDR2+3);
ID[2] = *(int*)(DEVICE_ID_ADDR2+2);
ID[3] = *(int*)(DEVICE_ID_ADDR2+1);

2025.01.10 & 24 R
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2025.01.10

ID[4] = *(int*)(DEVICE_ID_ADDR2+0);
[* %14 UID/PID */
AT_device_id = ((uint4_t)ID[0]<<32)|((uinté4_t)ID[1]<<24)|((uint64_t)ID[2]<<16)|((uint64_t)ID[3]<<8)|((u
inté4_t)ID[4]<<0);
[* AW 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");
}

}

Vi 75 AT32F4xx izl as WA 24 1D gwhd, FE35ERI 1D 15 A BE R —1 64bit KI5,
AT LAX 4> MCU 2 —Fh S, B2 (5 B 1ESH S SHAFM RM K1l (DEBUG) #=5LPLK
¢(AN0016 Recognize AT32 MCU) .

# 25W A 2.0.5
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IRAM=R AT32F403A/AT32FA07 \ [ 1 FI # 5

2 TGS TR W H &
21 FEFEshEEN Hard Fault Handler
B ] SRAM it H P KRS EIE K E ) SRAM Z=[d],

#2574 1.2.3 fitH] ICP/ISP =5 = J5 ke as )T o 8K SRAM 28] JE HE 27 .

B 7f Keil 3¢ IAR LJF)3 T single precision Zhig, 7 code HFF¥A )G M4 W% FPU % f74s. 1E
code /5 FPU Tjf:

& 36. #inFFE FPU KA

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

2.2 Keil L HWR Jlink £iERE] IC

B 5% (FAQO0008_Keil i H 14 Jlink Joik#k 2] IC ] #) .
B i53% (FAQO0132_JLink F5hi N Artery MCUY

23 ERFTHEREHEBE
2.3.1 &7~ Error: Flash Download failed—*“Cortex-M4” ] &
£ Keil 77 BT 2 3 H -

& 37. 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 != 0Ox0M)

HH B B A SR R AT eSS LA R LA

2025.01.10 # 261 JRZs 2.0.5
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2.3.2

233

234

2.3.5

2025.01.10

FE T V5, SEEGE MCU Ui AR5 B R 3.
W OEES T ERE KA EFINE Flash XX E5E, 7E Flash Download &bk 7N IE# ) Flash S5
%o

B BOOTO. BOOTL1 i&#4t1%, BOOTO. BOOTL &Iy 4545 71 4 & & BOOT0=0. BOOT1=0,
i MCU M ZFE NAFAE 25 A 2l

B J-Link XG0 fRCA ARG, 21X 6.20C LA A,
B EEFT JTAG/SWD PIN disable, fEkJ7i%2%2.2.5 AT32 KE FE.

E7~ No Debug Unit Device found [

B FEsmOg S5, b ICP IEfEER: Hiniks.
W JTAG/SWD ZEZ4E1R, sika EH.
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& 38. debug FHEH B
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3.2

3.3

2025.01.10
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B XA EE, BRAEM A MRS, B0 TCER B . R MR, X 24
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