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1.1 HBE AT32 FRIFE
1.1.1 FHRTERIFEIK

H i AT32F421 #1938 T B A AT-Link/J-Link, AT-Link-EZ W1 F B A B HEFTR, EWATIFH
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I~ g i — 1 7 MCU—AT32F 4xx # 41 #6119 Evaluation Board (/72 #R) 7 ¥ I fE/E JAAT_START
_F421_Vx.x\03_Documents.

B 2. TR IR E 7Pt AT-START-F421 FF R iR BEREME,

‘ Evaluation Board (FF &%)

I

[ AT-START-F421 AT32F21F E R EsArduinofi gz 0

1.1.2 BRI ERKG

B AT ke T H &8 AT-Link / AT-Link+ /AT-Link-Pro / AT-Link-ISO /AT-Link-EZ. ICP/ISP.
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VLR LIRGER TR IE G 1 v I 2 FLE 7 M i— R 5 TP 4 % #F—Hardware Development Tool 7 /A1
R =Tr i fe 4% (3R Party Writer) Wi ih].
B ICP S % (UM _ICP_Programmer), 1EBUSAE NHER: 1R T 7 Mk — = i B —
FEIEZY MCU—AT32F4xx &% T %11 ICP T. Bf# % 5 Artery_ICP_Programmer_Vx.x.xx\Docu
ment\UM_ICP_Programmer-.
B ISP i[5S % (UM_ISP_Programmer), {7042 N MR ) RHE B 7 W — 7= fhil S —
HE(EA MCU—AT32F4xx 241 F#1 ISP T Bfi# 5 Artery_ISP_Programmer_Vx.x.xx\Docu
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— 77 iR — B A MCU—AT32F4xx 541~ 41 AT-Link-Family T Hf#H /5 AT_Link_CH_
Vx.x.x\05_Documents\UM0004_AT-Link_User_Manual_ZH_Vx.x.x.
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%42 AT32F421_Firmware_Library V2.x.x\project\at_start_f4xx\templates, 777X} TFEH]
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A 5. Keil_v5 templates &5

= i Project: template

= % template - (l)
B user e (\5)

L] at32421_clocke e

0 a2 inte — __ (3)
B maine — :\
25 bsp T M—U
) at32f821 boardc — ()
@08 firmware —— 2
B cmsis o '/6\'
D) system_at32fa21.c — =
] startup_at32f421s ——— 2
= readme = 'Q:S)

_] readmebd —

TAEN BN A BRI
at32f421_clock.c WML E SCIF, BB BRI AT L I Bl g A2 o
at32f421_int.c HWrICAE, BRINGRS 1 E6 20 A% Hh BT eR B AR R
main.c B THFER A S
at32f421_board.c WRHECECHF, WE T AT-START L% 8 M LED 25 FAREFACE .
firmware T[] at32f421 xx.c J& & EANMEHIIRE) A
system_at32f421.c ARGV CHE
startup_at32f421.s 5531t
readme.txt TAERIULEASCMF:, 105 THUR TRER)— L6 FHIhARE . BB 5 DL SR A 2
it. (ApNote) Z{= 5.
% 1 templates 7, BSP bzl 4%, $24t 7 KEM examples 7w AHY (Keil_v5 TF3C
) HP 2%, HP R GREEET TN . f2E% 128 AT32F421_Firmware_Library_V2.x.x\pro
ject\at_start_f4xx\examples.
JEE: KT BSP WIEZIFH Y, 155% (AT32FA21 [A]fF/% BSP&Pack W75 1) “4 BSP &/ k"
BT, FCEEE R TEFF ) R B 77 v — 7% i 8 — 8 (2 MCU—AT32F 4xx 571 T #6119 BSP fiF /% J7\AT32F 4

21_Firmware_Library_Vx.x.x\document.

1.1.3.2 Pack &3t

T E 224k Pack AL1E Keil/IAR H34 )i AT32 MCU AL, Pack A AT LA M /g BHEE B 7 (903 — 7= iy
B A MCU—AT32F4xx A5 R

& 6. TR PR E T MG Pack &

CECNCNCRCECECRC)

‘ Pack
I S
& Keild e e e e V214
& Keil 5 FRATI2 MCUBS T Keil MDK3ETS VIL6
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& Segger =155eggerf@R T EaI##RATI2 MCU V204
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X T Keil k5450, @il keil4.74 5 5.23 DL A Keil_v5 fRATZH Keil5_AT32MCU_AddO
n I 5 %25 B ArteryTek. AT32F421_DFP, Keil v4 A i B 4% Keild AT32MCU_AddOn; 2R
INEOLT, 2250 AT CLE 2R 53] Keil 2358 %, R IRAARIEE A IER, FEFINER Keil
235 A%

B 7. %% ArteryTek.AT32F421 _DFP

Pack Unzip: ArteryTek AT32F421_DFP 2.0.2

Welcome to Keil Pack Unzip
Feleass 12/2021

This program installs the Software Pack:

ArteryTek AT32F421_DFP 2.0.2
AdteryTek AT32F421 Series Device Support Diivers

Destination Folder

|D Keil_vENARMYPACK AtenT ek\AT22F421_DFPY20.2

Mewt »> 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

[T FF keil, s5i5 Pack Installer b5, 7E Pack Installer /1 i /2 I ff file, %€ import, S AM
HERTF LB B 7 Il BT IS B pack B 5E i 2 .

& 9. Keil # Pack Installer B #r

k2 wvision
File Edit WView Project Flash Debug Peripherals Tools SVCS Window Help
5 @ | 2| | | | &= 2= /i Ili | B apcizira
EJ SR
Project L x |

@ Pack Installer

Install or update Software Packs that
contain Software Components

YT IAR 4miF RS, @i IAR7.0 8L IAR6.1 DL FiRA . %% IAR_AT32MCU_AddOn, ERINEHL T,
RN LLE SRR IAR ekt RSB AN IR, fRET AR IAR 2T,

1 ] 1 1 S I O
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Al 10. %% IAR_AT32MCU_AddOn

(9% Setup AT32 MCU AddOn Package to IAR 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

VR KT Pack KRNTE ZIEMH Y, 5S4 (AT32F421 [F14/% BSP&Pack WH#5E) 1) “2 Pack ¥+
BB B, TR TS L)L 77 5 — 7t i 45— (5 2 MCU—AT32F 4xx 2 21 T #49 BSP f##/%/7\AT
32F421_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.

& 11. Keil Debug %3

, @ | | @ = | @ | == E U] TMRUCRiRer TR Qe & &|
| %g‘ template vﬁ ‘ ‘_? @
Project @ |1 mainc
£ Project: templat:
reeck temprate KA Options for Target ‘template’ >

47 template
- user

Devioe | Target | Dutput | Listing | User | C/C++ | hsn | Linker || Debuz fireilities |
1 at32421_clock.c I—I

] atizid2l intc " Use Simulator ~ with restrictions  Settings | * Use |CMSIS-DAP Debugger j I Settings I
i ™ Limit Speed to Real-Time ULINK2/ME Cortex Debugger  a
_1 main.c MK Pro Codee [ebuooe
-5 bsp V¥ Load Application at Startup V¥ Run to main{) ¥ Load M‘L?'_IS’DPPE"&’UQQE"__ L main(}
_1 at32f421_board.c Initialization File: Initializatiq Models Cortex-M Deugger
o | T
B cmsis Restore Debug Session Settings Restare gtﬂl‘;‘:it E:e[ljj‘ugger
1 system_st326421.c I¥ Breakpoints I¥ Toolbox [ BrSiLabs UDA Debugger
@ startup_at32f421.s % Watch Windows & Peformance Andlyzer W Alter BI Cortex Debugger ¥

= L= readme

¥ Memory Display ¥ System Viewer v Memory Display ¥ System Viewer
] readmedtst
CPUDLL: Parameter: Driver DLL: Parameter:
[SARMCM3.DLL [-REMAP -MPU [SARMCM3.DLL [-MPU
Dialog DLL: Parameter: Dialog DLL: Parameter:
|DCM DLL |-pC|\"I4 |TCM DLL |1:cw14

Manage Compaonent Viewer Description Files .. |

0K | | Cancel | | 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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& 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 D
IMWare Version: |- 1. ownl
2 ¥ swJ POH:ISW LI = Automatic Detection |0 CODE: I

€ Manual Configuration Device M ame: I
Max Clock: IEMHZ LI

4dd | Delete | |Update | AP: [o00 |

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 3£

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

&l 14. IAR Debug %

f
File Edit View CMSISVDAP Tools Window Help
A R@ [ addFie. =S Q> K2< P >0 B@ s O idh
e [ Add Group..
Debug [X1| import File List...
Che | | AddFroject Connection..
o ——
) Template- 2 Options for node "template” X
% | Remove ion vz
1 Create New Project... £  ma
Y9 Add Existing Project... g Factory Settings
General Options
£ Options.. AlizEr s Static Analysis
Ve Control Systz » U'; ;ﬁz Runtime Checking
s e " | cic++compier Setup Download Images Extra Options Multicore Plugins
P Assembler
Qutput Converter .
B compile Custom Build Driver [ Run to
@ Rebuild Al i‘:ﬁ:‘m“”s CMSIS DAP ~ |main
&  EBatch build... [ . imuator
. o CADL
C-STAT Static Analysis 3 ;gf:‘: gi CMSIS DAP T
o S; FoR GDB Server I-jet/ITAG]et
Stop Build Ctrl=Break Liet/TTAGIet J-Link)-Trace
© Download and Debu CtieD [ s Hik)Trace Tl Stellaris
9 T1 Stellaris Nu-Link
» | Debug without Downloading Hu-Link PE micro
%) Attach to Running Target nar3zs4 ;ﬂ[‘z: ST-LINK
Make & Restart Debugger CuleR [TEEIE | o Briver ;:‘Eﬁs'gﬁ;é!_frm"?’
Restart Debugg Ctrl+Shift+R TIMSP-FET )
e e ogroup TIx0s TI XDS \debugger\ArteryTek\ATI2ZFA07XG | |
Download »
SFR Setup
ogroup
&l CMSIS-Manager
Open Device Descriptian File »
OK Cancel

-
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& 15. IAR CMSIS-DAP 315

Categony:
General Options
Static Analysis
Runtime Checking
CfC++ Compiler Setup Interface Breakpoints
Assembler Prob g tion fi
Output Converter Probe conﬁg robe configuration file
Custom Build Override default
Build Actions ® Auto
Linker ) From file
Debugger
Simulator (O Explicit Select
CADI
CMSIS DAP Interface Explicit probe configuration
GDE Server
[-jet/TTAGet O ITAG Multi-target debug system
J-Link/J-Trace 0
TI Stellaris (® SWD
Nu-Link . .
PE micro Target with multiple CPUs
ST-LINK 0
Third-Party Driver
TI MSP-FET Inter‘iace
TIXDS Auto detect

VLR KT Flash Z4XfF. MCU 5 17#, Jlink L4 76F/MCU SEA7 #0152 (AT32F421 [A11/%
BSP&Pack W75 ) HHKFE T, MMANFHFEL . FFEEE R TEF T FIE 7 10— 7= i1 A8 — & 1 2 MCU—
AT32F4xx #2I  #19 BSP fi#/t J7\AT32F421_Firmware_Library Vx.x.x\document.

1.1.4 AT32 Work Bench

1.1.41 3|5
1.1.4 /N H T 48 AT32 Work Bench {#f]. AT32 Work Bench il xf MCU [(JEIEALIEE, Ak
WG C ARBLFIXI R IDE TiH, LRSI RN R TAE R IR AR .
m HEEER
BAFEK
Windows #%i: F% Windows 7 K UL F#E RS 50HE.
Linux #%t: CFF x86_64 ZEH4[f] Ubuntu. Fedora %5 KATHK-
T 5K
N AL 2GB, ALK 4GB.

JEEC: K7 AT32 Work Bench #7iE40E/H 0. i5=4 (UM_AT32_Work_Bench.pdf) 7%, A FIAT32 W
ork Bench 7 A —/[GliZil F 7 5 M— R 5% % #F—Tool, #EEE77 hitps:/lwww.arterytek.com/cn/support
lindex.jsp?index=5 , %7 F /&7

& 16. TR RS E 7 Ms AT32 Work Bench X584

& 02_AT32 Work Bench
X AT32 Work Bench_Linux
& AT32 Work Bench_Win

2024.03.06 13| JRA 2.0.6
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1-7 AT32F421\ | 1 B #4

1.1.4.2 %%
Windows R4 %, R HEs T il #UTHE 7 AT32_Work_Bench.exe.
Linux &4t H 7 2 #F Ubuntu 16.4 UL L RGiIRA, HFF2eds 53
m KR dpkg 4w
FE 23 ARG 2 BT 2
sudo dpgk -iAT32_Work_Bench_Linux-x86_64 Vx.x.xx.deb
LURNEIFIN

Bl 17, Kimg S EHK

arteryiartery-virtual-machine: ~ a =

la] password Tor artery:
1] previously unse ted package at

arimg to unpack AT32 Work Efn h_1inux_amdé4.deb ...
Unpacking at32-work- bench (1. 5.0
Setting up ati2-work-bench (1.0.8)
ing triggers for gnome-menus (3.36.8-1ubuntul) ...
1 L il!jl;li-'r"-. for desktop-fi Ii.'"l.l (8.24-1ubuntuz) ...
triggers for mime-support {3.64ubuntul) ...

15

:~% suda dpkg -1 AT32 Work Bench_ linux_amdé4.deb

g database ... 1 iles and d es currently installed.)

w EE AR

# 1 AT32_Work_Bench_Linux-x86_64_Vx.x.xx.deb | Linux &#&H, HXd. fEHH R 225 RE

Ferb, il “ 8 1M, RGURABIE BB R B RS, R EIFTR:
& 18. BRI REZE

at32-work-bench

."”, &T3Z Wark Bench Project

®H

AT3Z work Banch Project

HEER

2023FQSH0EE
TRUA
ATE: work_Bench_limuee_amdsd v1.000.deb

IER

BIRGER A, R IES R N7 BRI RE AL, R RS R PR “AT32_W

ork_Bench” , Jf iy, #/53) AT32_Work_Bench.

2024.03.06 ® 14|
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1.1.4.3 ERE
A/NKG LD AT32F403AVGT7 #iid—A~ USART LEEAGI, fEasinflffH AT32_Work_Bench £k
¥Ithtk C ARG AT IDE T H .
51 U2 HEh AT32 Work Bench BIFTHFIEE—ANE Mo Eeft = Nkmi:  “Ham—MEnst”
“HH—ACHB” A S HKB” , W EATR:
& 19. AT32 Work Bench 3| 51

[ AT32 Work Bench V1.0.03 — m] b

LAR[RY | M AR 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.

v~ Start a new Design

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

Device: AT32FA03AVGTT L] 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 to highly efficient computing perfformance, 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

513 VU FE MCU [ AARME ., PRJE RideBr g b NI H Be & 5, 200 H Ac & 5 i T BUE £ Pin A /AT
BCE”, “WPECE” , “MRISHNE7 =AEmitE, X2 7 AT32 Work Bench A% 32 24 HI 21 i) =
ANThgE, MRy (1) (20 (3) = #AT ] . 10 H BC & S i B s

& 20. W H B S

[ AT32 Work Bench V1.0.03 - o X

__:’| ?l- ?k‘lf ‘ ﬂﬁ 42} ba) ‘ﬁl }ﬁ File Language Generate code Help @ ZH Pl ' “ AT32F403AVGT7

Peripherals Pin layout
AcC H
> ADC
> oA

32

rue AT32F403AVGT7
- A LQFP100

2024.03.06
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2024.03.06

(1) “Pin AR AMECE " MEEEEE MCU IR RISNBCA 5], ZMEEEE “IL” .
RE” 5 “Pin fijs” =AEH.

MCHMEET BRI, KT IE AN BRI R B, A AT LA BRRC B H T)
RERE IS 24, AR T e A h st i AR RO AR i MCU- 51

H1F MCU VARSI Z A Tha AR A 51, BRI 305, S Al ERIG G L
AN 51 RIS, BA USARTL A5, USARTL ) “HEAIRCE ” % Dk B R

“REAA

21 “BRANEE” &0
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 .
- 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

PLUSARTL A, Bi® USARTL A KA LR 1
m SRR

B 22. SR

USART1 Mode and Configuration

Moaode Asynchronous VJ

Hardware Flow Control (R5232) Disable VJ

n EEFR, AhE “USARTL” HRRAE$E “ bl Iy, S R AL E . PA9 5 PAL10 ¥4 H
HIWLSFES “USARTL_TX” 5 “USART1_RX” .
m SMESHNE

& 23. SMESHRE

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
v Advanced Parameters .
Data Direction lReceive and Transmit V|
SR EE N ER T “USARTL” FILIRCERIZSH, AR SHrP i “BoReR” o« “HdRf 807 &,

% 16
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AR[-RY AT32F421 A [ THE I $R

RS HRN CEARER T S
m Y% GPIO WE

& 24. 4% GPIO #E

Parameters Settings GPIO Settings NVIC Settings DMA Settings

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

PAY USART1_TX n/a Push Pull Pull-none  Mux function mode Moderate

USART1_RX(PA10)-—GPIO Parameters

Qutput level n/a v
GPIO type n/a v
Pull type Pull-none v
GPIO mode Input mode v
Driver capability nfa v
Label

M GPIO BB & SR T HAT/ME AT LABCE ) GPIO, fn EEAIALE “USARTL1” # “USARTL_T
X” F1 “USART1_RX” ] GPIO &%,
m /M DMA WE

& 25. M DMA #E

Parameters Settings GPIO Settings NVIC Settings DMA Settings

USART1_RX DMAT Channel 1 Peripheral To Memory

DMA Request Parameters

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

SN DMA ¥ B & Al s 24 i 4% LLEC B ) DMA 53K, i EEAECE “USARTL” 1 “USART
1_TX” F1 “USARTL_RX” X} R[] DMA J#iE L& DMA 1R IS4
m YME NVIC & &

& 26. # & NVIC #E

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

DMA1_Channel1_IRQ

DMA1_Channel2_IRQ 0 0
USART1_IRQ 0 0

Ahi NVIC B & H8oR 1 AT4h el EABCE T, 48 B2 [ DMA JEIETF A 5, ) il Ext
% DMA JHIE . “# S Pued” A O MERE R R “NVIC” B E R DT s M E.

pin i 5 & 1 LAEE T AR Frik B3 10 5| A /) (B, LQFP48. QFN32, TSSOP20 4%) , Hrf

2024.03.06 EATH kA 2.0.6
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BASGIAIFRI AR (A0 PAQ) L BRI AR5 5 70 MOk ER .

FEGI LI b, e e 5 BRI (R e S, R st — AR, Soniz s PTG E (5 S5 X
TOAMEIIREM G, ARAdRm “mAPRRE” M, vl e E E S 1
H 8 XhRas, i i e R R B s -

& 27. EfATRCR

FASH USART 1_RX
PA9 Reset_State

PA8 ¥ USARTI_TX

AU USART1_RX

Enter Label

PCY 12C3_SMBA
— TMR1_CH2
PC8 EVENTOUT

PC7 GPIO_Input
— GPIO_Output
Pco6 GPIO_Analog
PD1< EXINTS

(2) I piic B 7 i 32 ORI AT I B A2 S S B B . WP o A e S g AHE 7T T8 5B
RO B ACE, DL N K, I B B S B s

& 28. BIPECE

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

:_:/] ?r ? | M4 DR File Language Generate code Help B z 7 H

rtesel
lick(kHz)

40 L]

240.000 | 125 (MHZ)

"o~ 30.000 | systick(MHz)
4’ sdio (MHz)

lext(kHz)

ot E:ﬂ'—’ o to rte(kHz)

'128 -
! sclk select L [ 2i0000 |dmamHn
pllhextdiv
hext(4-25MHz) N . ] 200000 |smcairz)
i 1 A plires o
out 8:;, [ ]
hextdiv f———{0 pll_mult 240.000MHz SCIK(WHz) ahbeiv —> gio (1Hz)
2 © 50 v ®|— 240000 | A ~—g spota
° (4-240) oo v 120000 | apb1 peripheral (MHz)
> List
240000 | @pb1tmr (uHz)

apb2div

— 2 v 120.000 | apb2 peripheral (MHz)

>/ List

2
hick(MHz) L] i
13 hick to usb
ushdiv "
> LIy vl_.g;; ¥ List
adediv
ick to scl ° 6 v)—b adc (MHz)
nocl
o ic
. lext
ic

240,000 | apb2imr (MHz)

>/ List

L et KA, FGEASfE “CRM 7 f9RCE 11 i B “NEESf T £ 7 B9
M2 R hext AR, FHEASE “CRM Y JIRGECE 11 & “mid st aint £ 19
7 3: Bt clockout AATHHILES, mZ Sl “CRM 7 #ACE 1434 “If Bt 7

(3) iy “ACRSTE” #2585 B sh A At ic & RS, RS D B . ZER 74
BTSSR AR 2, I R B R

2024.03.06 #® 18 | JRA 2.0.6
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)5 FH 45 7

2024.03.06

& 29. AREHE

[ AT32 Work Bench V1.0.03

ARMERY | B HRE

File

Pin out Configuration Clock Configuration

- o x
Language Generate code Help B = P2l ¥ “ AT32F403AVGTT
Code View

at32f403a_407_conf.h

[/* add user code begin Header =/

* @file
* @brief

main.c
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

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

* development in conjunction with Artery microcontrollers. Use of the

* softuare 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,
* TO 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_467_wk_config.h”

SRR T B AR A, R TR B, IR B

B 30. “THIHEHE” GO

m Project Manager

Project Name

AT32F403AVGT7_WorkBench ]

Project Location

C:/Users/zhigiangyou/Desktop

Toolchain/IDE MDK_V5 hd
Keep User Code when re-generating

Minimum Heap Size (0x) | 0x200 J
Minimum Stack Size (0x) | 0x400 J

Gopy libraries into the project

Download the latest version

Firmware Relative File (*.zip) _rs:‘zhiq\angyoufDowrw\0adszT32F403A740?7FirmwarefL\braryfVZ.1.G.Z\pj

folder

O Use folder package @ Use " zip package

OK

Cancel

)

St FHER/ANAIAR KN, BRI ERIAE 5 514 0x200 F1 0x400, 45 {8 F P R PR RN, IX S qf nf

AET

BN R SR R SR B SO S, A A RS IR [ R P9 B0 SO B Sl = A 2T H SR
s BCE S FIEIUR, s “hse” 12l KBS S ARRSAEE IDE [9IHE SCPF . ZE R I

EREEEST AL IR NKE

Bl 31. T H UG

E=2 3 EHE piN
libraries 2024/1/5 14:44
middlewares 2024/1/5 14:44
project 2024/1/5 14:44
J AT32F403AVGT7_WorkBench. ATWP 2024/1/5 14:44 ATWP 2% 3KB
S B S G S IS S S S— .| . ——

197
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1-7 AT32F421\ | 1 B #4
1.1.5 HUEB SXX HE

B 3% (MG0016_M SXX32F030 Bt AT32F421) , % TR AT MAERE /) L B 5 i — 72
E—HBET MCUSAT32F4xx R 5L

B REFEIERIEAT, WSH AR AT, B AR S MR IR R SRR R )
fiE e

1.2  AT32F421 & IR IR B
1.21 TREIRAZEM

WE RS b 2] LU CPU B bl 4T, CPU SR —ANFRIFEIN R —A 7 O 7E TR vh %
HHEEA . THECHE A Fa i e AR A TR 22 pp 2 Hh o] FH 0 2SR 2 A U 1) INAF, TSR as oA 2 /b — B
()25 R s TR, TR i 88 ) g 2h— U #1E «

X FAF P RG o0 TR E R B AR L, 158 N7 GG R 2 /748 FLASH_PSR [ bit2~0 (X

SXX32 (1] Flash i [al#% 1| %7 /7 #% FLASH_ACR).

K 32. [NFEMEAEEFREES (FLASH_PSR) &4

Bit Abbr. Resetvalue Type Description

Wait states

The wait states depends on the size of the system clock,
and they are in terms of system clocks.

0: Zero wait state

1: One wait state

2: Two wait states

3: Three wait states

The system clock sets the wait state on a 32-MHz basis:
Zero wait state for the first 32 MHz

One wait state for the second 32 MHz

Two wait states on the third 32 MHz

Three wait states on the fourth 32 MHz

Bit 2:0 WTCYC 0x0 w

AT JELE R GBI & 2R %L system_clock_config()i4T T AHICIEE , oAt BSP & £ 240 5] 147 B i
AH R 5

& 33. RGN BECE K% system_clock_config

vold system clock_config(void)

{

f* config flash psr register */f
flash psr_set (FLASH WAIT CYCLE 3);

f* reset crm */
crm_reset();

crrr._c:lac:]-c_so'Jrce_enable (CRI-I_CLOCK_SOURCE_I—IICK, TRUE) ;
f* wait till hick is ready */

while (crm flag get (CRM HICK STABLE FLAG) != SET)
{

2024.03.06 ® 20| JRA 2.0.6
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1=l

< AT32F421 N\ 1 IR

1.2.2

PLL BT840 B

1.2.2.1 PLL KIBFESE R R

2024.03.06

AT32F421 WHE 1 PLL fix = ml it 120MHz B, % & AT32F421 [f] PLL BRI —Fh2 A
fE4i ) %5728 CRM_CFG (X} SXX32 #5174 RCC_CFGR), — 21 Ff #4125 7% % CRM_PL
L. f#H CRM_PLL mJDARCE 5 2 Fh PLL B ERAIER, XS M AFCN:

PLL %401 &%¢ PLL_NS
PLL Ti4:# 2% PLL_MS X PLL J&240ilC & & PLL_FR

PLL % B 8h = PLL %4 A8 x

i SXX32F0xx BSP i}, PLL &7kl (HSE=8MHz,PLL=48MHz)
RCC->CFGR |= (uint32_t)(RCC_CFGR_PLLSRC_HSE | RCC_CFGR_PLLMULLS);

FEE ] SXX32F0xx F£ 7 7E AT32F421 #irth KT 48MHz i #hi, wf LARC B % /7-4% CRM_CFG (X}
N SXX32 7474 RCC_CFGR) .

il PLL=120MHz i, BT
RCC->CFGR |= (uint32_t)(RCC_CFGR_PLLSRC_HSE | RCC_CFGR_PLLMULL15 ),

ffiH AT BSP B PLL % Ef2)7iufl: (HEXT=8MHz,PLL=48MHz)
crm_pll_config(CRM_PLL_SOURCE_HEXT, CRM_PLL_MULT_6);

fH AT BSP It PLL &2 f7iufl: (HEXT=8MHz,PLL=120MHz)
crm_pll_config(CRM_PLL_SOURCE_HEXT, CRM_PLL_MULT_15);

BT LM AT32 (1) PLL it B %7 /7 4% CRM_PLL it & 5 £ [t eh 4%, L AT32F421 BSP Al
JE/~ PLL Bt B2 766]: (HEXT=8MHz, PLL=118MHz)

& 34. AT32F421 % 118MHz FII 4P B
#define CRM_PLL NS ((uint16_t)Ox3C) /* PLL_NS=59 */

#define CRM_PLL_MS ((uint16_t)0x01) /* PLL_MS=1 */
/* config pll clock resource  PLL_FR =4*
crm_pll_config2(CRM_PLL_SOURCE_HEXT, CRM_PLL_NS, CRM_PLL_MS, CRM_PLL_FR_4);

Hrh, N34 CRM_PLL_SOURCE_HEXT fRFEIEFF HEXT JFMHEI£HE, 59 4 PLL_NS {4, 1
N PLL_MS i, CRM_PLL_FR_4 (0x02, PU%r4i) N PLL_FR f4.

HLAPEE SR, 3% (AN0116_AT32F421_CRM_Start_Guide) . 1% 2 i il AR 71
FBHE B 7 M > AR 5T & S —AP Note—AN0116 FKEL, HHyEginel 7 AT32F421 (1) e iEAY
B 580G BLA A {sE FHERE D BhEC & T2 (New Clock Configuration) Sithis Az sl AR 22 1 iy
BRARRG IR FH B TAE, 1% T B AT MHER: ) B 5 5 3 — 7= i HUE - E Y MCU—AT32F4xx & 513k
B,

B/ MH B4 2.0.6
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o[- AT32F421\ |14 B 34 7

1.2.2.2 PLL HEhEIR

24 AT32F421 N B 1 PLL )y 108MHz UL FISHAdisy, 75 Z 84 [ shig AR 1 Th R .

i Fil SXX32F0xx BSP I}, 17T system_sxx32f0xx.c 32241 i R G AR Al & R 8 (F4a 1.
2.21 PLLCE) , eIk % static void SetSysClockToxxM(void) Hahnn T4} A& EE 4 -

& 35. SXX 25 PLL 3R it &

/* Wait till PLL is ready */

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

{

1

*((unsigned int  *)0x40021054) |= (0x30); /I FFE ESIENTHIE I# T4

/* Select PLL as system clock source */

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

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); /| FEH] 5B NIHTE T HI)5E

{fF AT32F421 BSP I} PLL [ ZhH3 IR 2 ) e fe e Y6491 -

& 36. AT32 2 PLL B3N8 R T# A E

/* 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();

TER: WIRTFIE T E 308 EFE G208, AEIT B O] B e b K 5078 WP D) g T/ R K552

X EH o

2024.03.06 2|
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A= R AT32F421 \ 145 A $5
1.2.3 mEHR

VLB AT32F421 #9BOOTL 17 FH /7 % 4 ##7[X(OXLFFF F800), 4/Z/H\SP T AN/, 1## i/ nBOOT1=1 (#
J U , [EFESF LR SRS IX (A A2 SRAM) 757,

1.2.3.1 P {EP
U7 AR RIR S8 5 BN a”, 1EH T84 Flash 7% X k. — H & E 7 Flash i 47, pER
Flash f#6if[X R Geidid 725 IR W PAT A RE i, M ARl JTAG 83 SWD &, 4ffiH ICPNS
P T RAEBR VI R LRI, 85 2% FLASH BT # R4
YER: —HESERG IR, PR, FHZEILA P LU S EHEGFURGARGHIEX.
A ICP/ISP L HXS IC BT U IR R4 5 MR U7 [l fR4P 884, ke
B Artery ICP Programmer . H (BOOT0=0)
Ja V7 iR Grdr: B R AE-- U al OR4P-- 5 B U5 [l DR 08 v 2 s o) £ 4
PR VT I R s B AR -7 Al R - R B U I R A7

& 37. ICP B3 F/fE R al

47" Artery ICP Programmer_V3.0.02 - *

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

User system data

M
_ Part Number: AT32F421¢ ass erase ’|Q|_ ?
Disconnect Erase main flash L
AT-Link FW:v210 AN
AT-Link . AT-LinkSN: 88A15032000( [EEDEzERlE ﬂ 4_—'}5 77
L]

Access protection > | Enable access protection

Memory read settings sLib status Erlwable high level access protection
Address Ox Read size 0Ox Boot memory AP mode Dlsabnliau
File info Dovwnlead

MNo.  File name Flash CRC (0%) Add

1 421hex Debug DOD78 Delete

B Artery ISP Programmer T.H (BOOT0=1)
RIS —ERd 8, BERENRSE R, GRS B U ORI G 1) R --
N, RIS FEINE .
BRI ORGP EFEORYT . ZERIVT AR --F 2002, BIIRDRE Flash f#ERINE
B Artery ISP Multi-Port Programmer 1.2 (BOOT0=1)
JE VTR AEREIBRBELRY . B VT IR R4 e 20 I ORAP - O R, BRI R P i
BRI DR . (ERE/BRBEDRY . ZERI T ORI --JT 46, EDAIHE Flash iR N .

2024.03.06 ® 23| JRA 2.0.6




AT32F421 \ | 1{E R

& 38. ISP T H/H Vi Ry

O Erase Al Serers (O Edit User system data
(0 Download to device (O Disable sLib
sLib Status: JISABLE Sl st
INSTE start sector|
Fassword Ox End sector
Wo.  File Hame File Size Address Renge(mx) Add
1 421 hex 3452 08000000-0500007F Delete
Confirm
< >
Erase option e download
Optimize(R o Are you sure to enable the access protection? Hozd
Write use 3 Ipr oz am
Address Ox 00000001
Apply Use
Enable Aocess protection after Download [Rccess protection
O Vpload from device
(O Firmware CRC Sector £ill |FF
(O Flash CRC
1 Start sector |Seetor(—0xB000000 End sector| Sectorl—0xG000000
I@ Protection ENABLE | | hocess protection vI
Cloze

) Bamsal

& 39. ISP T EfERRVT AR

() Erase

A1 Sectors

(O Download to device

sLib Status: DISABLE Start zector

INSTR start sector)

Password Ox End sector

() Fdit User system data

() Disable sLib

Ho
1

File Hame File Size Address Range(Dx)
421, hex 3452 08000000-0800007B

Add

Delete

Confirm
<

o The flash memory will be mass erased and all contents will be lost ,Are

you sure to disable the access protection?

3

E(N)

Enable Access protection after Download |Access protectien

O Upload from device

(O) Firmware CRC Sector £i11 |FF

(O) Flazh CEC

1

Start sector Seoter0—0x3000000 End zector | Beetorl—OxE000000

I@ Protection TTSABLE w | |hocess protection

Eack2

Close

R RE T IR BB B R EFAEF 00 TR

2024.03.06
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AT32F421 \ | 1{E R

1.2.3.2 EEHFP

GIRIETEAS Flash £7# X458 Flash £76# XIS R LE 5T

ff) Flash 7#fif Xt A Be B AE 77 305 A

—H¥%H® 7T Flash KI5{#y, NE

2024.03.06

AT ICPNISP LEX} IC BT 5 IR S ERE S R4 #4E, WF -
B Artery ICP Programmer T.H (BOOT0=0)

JE SR B RAE--H T RGEIR-- AR S IR 5740 b X -- N 31 e
fRBREE S IRY: WA IRAE--H P RGEIE-- AR S R 7715 o [X - B B 4%
Artery ISP Programmer T.H (BOOT0=1)

EREBS R R BRBSRP--T -, WaEHS5 R
fEBREESIRYT: R BHEBERY--T P2, RIn#RE R

Artery ISP Multi-Port Programmer T.H (BOOT0=1)

JE S R (ERe/BRAE IR B S ORI --TF 62, BIAT B H 5 R97.
BRSO (EREIEREEIRY . BB BRI --TT 62, HIRTRERS (R

& 40. ICP T E /5 HESHEY

7" Artery ICP Programmer V3.0.02 —

File l-link cettino: AT-link settinns  Tarnet 1 Haln

I User system data X

Access protection
FAP Disable v

System setting byte

ssB

nWDT_ATO_EN nDEPSLP_RST nSTDBY_RST nBOOTI

Erase and program protection bytes

Name Start address  End address  Size gpr ~|eppo-s  [eo e |[re [[rF |
Sectors (3000000 (XBODDEEE  0ed00(1 N

Sectord 0x3001000  OxBODTSFE  0x400(1K)

Sectors 0xB001400  0xB0017FF  oxa00(1k) [N

Sectorb 08001800 oxgoo18FF  oxa000) [N

Sector? 0x3001000  OxBO0IFFE  Ox400(1K) -_

T sectors 03002000 OxB0D23FF  Oxdo0(1) | M

[ sectora 0x8002400  OxBOO2TFE  0x400(1K) M v | [] Selectall

User data

Date D - Clear
[ T I
Data 8---15 (0) FF|FF|[FF|FF|FFFF|FFFF
Data 16---23 (0%) FF|FF|[FF|FF|FFFF|FFFF Load file

Data 24---31 (0x) FFFF|FF|FF|FF[FF|FF |FF o | [savetofile

Load from device

Load from file Save to file

& 25T
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& 41. ICP TEMBEERY

P

Fila l-link cattina: AT_link settinns  Tarnet 1 Haln.

[ User system data X

Access protection
FAP Disable v

System setting byte

nWDT_ATO_EN nDEPSLP_RST nSTDBY_RST nBOOT1

Erase and program protection bytes

Name Start address  End address  Size EPP ~ |EPPO-3 |ﬂ|i||ﬂ

[ sector3 0xB000CO0  OxBODOFFF  0x400(1K) N

[ sector 0xB001000  OxBODIIFF  0x400(1K) N

[ sectors 0xB001400  OxBODITFF  Ox400(1K) N

[ sectors 0xB001800  OxBODIBFF  0x400(1K) N

[ sector? 0xB001CO0  OxBODIFFF  0x400(1K) N

[ sectors 0xB002000  OxBOD23FF  0x400(1K) N

[ sectors 0xB002400  OxBOD2TFF  0x400(1K) N v |J] select all
User data

Date [ 1 2 3 4 5 [ 7 " Clear
FFFF|FF|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

v | | Savetofile

HE: BB THGRY T G B IR R ERME A T IRY

1.2.4 WERGFHERNT RETF

R4y (System Memory) BRIAESE N BOOT # A7 U {1 R 245 i, 78 AT32F4
21 RAa b, WD T HTIRE, RGUEEAS AT LU SRR N EAE R R IX (AP ) R H
& XA
HR: RAFHIX AP BAKNBERE —XNAPTY, REERFLFH#BOOT HABENTHE.
P RIS FE RS B Artery ICP Programmer B RG2S E NP R 4748 i
B JERE AT-Link/J-Link 1 Z 43| AT-START-F421 #0Jf FH.
B Jf)5 Artery ICP programmer, #%#H AT-Link/J-Link 4% .
B OERRER R ERE--RAAF X AP B E
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& 42. ICP TR ERGFH#X AP K

{"" Artery ICP Programmer_v3.0.02

File  J-Link settings

AT-Link settings | Target I Language Help

) Part Number: AT32F421¢
Disconnect

AT-Link FW:V21.0 AIN
AT-Link - AT-Link SN: 88A15032000(

Memory read settings

Mass erase
Erase main flash

Erase sectors
User system data
Access protection

sLib status

AN
it 15 7

Boot memory AP mode

Address Ox (08000000 Read size

File info

MNo.  File name

1 421.hex

DownlLoad
Flash CRC

Debug

Enabling AP mode

Read
(0x) Add
DOD7B Delete
DownlLoad

Flash info  Fle Warning

i l . unrecoverable after setting.

3

AP Maode can only be set once, and the data of boot memaory is

== | = |

B A IREEE, FARIBIR TN 5 b OxA35F6D24, #1EJ5 “17 e/

A I BRI SR 5 2

& 43. ICP TR E R FMX AP M\ FH

.—L‘E”

SR

Bk

i3 Arte

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

Part Number: AT32F421C8T7

FlashSize: 64KB

AR

v 35V

Di
AT-Link FW:V2.1.0 AIN: 07318178B80E910B
AT-Link | AT-LinkSN: 8BA150320000B52905177402  (WinUSE)
0
Memery read {7 AP mode enable key — ®

Address Ox I:

File info

No.  File na

1 421.he

Enable key:(0x) |:| (OxA3SFED24)

OK Cancel

~ Read

Enabling AP mode.......

Flash info  File info

ange(0x) Add
08000078 Delete
DownlLoad

B4 i fE TR T Artery ICP Programmer ¥ R A7l 2 /F N9 i 4748 7 i

B %R AT-Link 17 EZ 285 AT-START-F421 H3F .
JERG: BREHT AT-Link EZ JREN L HFALHER, HEEEFFTFEZ k449 AT-Link.
B JF)5 Artery ICP programmer, %M AT-Link 5%,
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B OE R AT-Link BE--HATHTE .
W R TH D RR:

1. HeEniH
2. HIAIUH AR
3. #&# MCU ES
4. ¥hn.hex ctt
5
6

A SWD
| G RGATEIX AP B AT
7. {RAFTUE #) AT-Link st 175 H S
Sl PR SRR B AT R R
A 44. ICP TABMSRRAFMIX AP B

47 AT-Link Setting - x
AT-Link settings AT-Link offline config settings  AT-Link offline download status
oo s o | [

| Project name [test | loevice |aT3erazr | aT32RaziceT? |

MNo.  File name File size Address range(0x) Storage locay, Add
1 run_in_boot_memory.hex 3796 08000000-08000ED3 4 Delete
‘ 2 run_in_boot_memory.hex 68 1FFFE400-1FFFE443
< >
Erase option | Erase the sectors of file size ~
[] Download times |:| Verify
[] Encryption transmit 5
[1 Reset and run IDcwn\oad interface | SWD VI
[] Write user system data | ,,,,,
[ Enable FAP after download 6 Boot memory AP mode
Access protection v Key:(0x)  [A35F6D24] (0xA3SFED24)
Software serial number(SN) SPIM settings sLib settings
[ Wirite software serial number

08010000

00000001

00000001

Load parameters Save parameters

Open project Save project file I Save project to AT-Link I Close

B EIRP IR 7 RN RAIE S, KBS E GRAF N atep A& RSO, T EINEEIHAD AT
-Link HH A
FERRAEE R S N R . Sk I H A o VEE R € AT-Link I, I H X5
AT-Link #f5e, HAEEESRER AT-Link i, F#egie i AT-Link 55105 a0 Sk £t 5 17
FRVFEA IR, HIH SCHER—A AT-Link S B H— K.
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&l 45. ICP TR BB RT B B

[ AT-Link project file settings — x

This project is only used at the specified AT-Link.

AT-Link SN:  [88A150320000832905177402 |

[] This project is only used once.

AT-Link AIN:  |07318178B80B910B |

OK Cancel

B A ERDIR T RAFIUH B AT-Link BT, fEBET BORASIIE o 1, e s 2 TAETH 4475
TRAFIEBOE, BT LOT IRk T .

& 46. ICP TEEL THRESSE

i AT-Link Setting - >

AT-Link settings AT -Link offline config settings AT-Link offline download status

Select offline download item: Download interface:
test ~ | | Save and activate 115200

AutoMatic
Activated project: test

Total downloads:  Unlimited

Downloaded times: Successful downloads:

File download successfully! !

Start download

Start button free download

B KT REGAMERY RNEZEE7ES% (AN0066_config_boot_memory_as_extension_of_main
_memory(AP_mode)) , ZMHZE LA WHERE I BHE 7 M5 -5 AR 5 K X HF—AP Note—A
N0066 % HY

B ERGAERHET P REFY Demo i 2% BSP, 18U AR AMER: 11 BHEE 7 Mk — 7 fhilE —
A S MCU—AT32F4xx #7%1 T~ 41 BSP fif/kJ5 AT32F421_Firmware_Library_V2.x.x\utilities\
at32f421 _boot_memory_ap_demo.

1.2.5 EEFPXS AT32 5HAh IC ik

B EH Cortex-M R3] CPU ID 5[X 4, MFRAIBAX 4 H MO,M3,M4 1%
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& 47. #EH 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");

B UID,PID TRX 73

A 48. #E 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

/* HTARCID ¥
uint8_t ID[5] = {0};

/* AT32F421 MCU type table */
const uint64_t AT32_MCU_ID_TABLE[] =

{
0x0000000950010016, // AT32F421PF4P7 16KB  TSSOP20

0x0000000950020115, // AT32F421PF8P7  64KB  TSSOP20
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");

Y £ AT32FAxx fefz il a5 WA 24 1D 4ifd, RSRICEIR 1D 5 B 43—~ 64bit FI%E, At

# 307 B4 2.0.6
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AfPAX 4y th MCU 22— iS5 . 25 BiESH &M S H AT RM il (DEBUG) =77LLK
(ANO016_Recognize_AT32_MCU) , iZMNFZE 10T WHERE 11 B 1 7 Wi —F AR 5 RS2 R —AP
Note—AN0016 FKHX .
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2.2

2.3
2.3.1

2.3.2

2024.03.06

A », P“r »
T E G PRI EE N 5 &3
B B sh3E N Hard Fault Handler
B Ui R
FRBFE 7 Ao 1) B ), B e B IE B XA
B EFHH SRAM it MCU SRAM ZsE] k7).
B RGP E R

Keil i B 4 Jlink £E3R3 IC

B i52% (FAQO0008_Keil Ti H P4 Jlink JTiE4RE] IC MIAY , %30S AT DLAER: ) BHE B 7 Wi —
AR 5K —>FAQ—FAQ0008 F#.

B i52% (FAQ0132_JLink Fahiin Artery MCUY , 12 3RS K LB m] AR J1BHE B 05 1
U HAR 5 E L FF—-FAQ—FAQ0132 T #.

N »

FERF T EE Rt A
&7~ Error: Flash Download failed—“Cortex-M4” 5] &3
7E KEIL /7 F B F 2 5 .

& 49. T# HI Flash Download failed—“Cortex- M4”

36 void Delay(_ IO uint32_t nTime)

3734 o

gg Faming uVision DS

40 while (

41 |}

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

A3/ **

44 * @bri

45 * @par

¥ greqy =

3? L %y =

48 void Tim

49 ‘L‘J{

50 if (TiminaDelav != 0x00)

HH AR R ) R R R DA LA

B JFE TUiRRY, SEHUE MCU 15 i R N

W RS T e E A IR BINE Flash SCFE, 78 Flash Download Abik #43  IERf Y Flash S5
%

B BOOTO k45 1%, BOOTO & M-I E N 0, i MCU M\ FINFEE# /530

W J-Link BB RCARAG, il 6.20C P ERCA .

B EFREFHH JTAG/SWD PIN disable, f#ihjii%5#2.2.5 AT32 KE F#.

&7~ No Debug Unit Device found [

B FEum OGS, i ICP IEAEER: H sk & .
B JTAG/SWD #4445 1%, oikA E.

#3257 B4 2.0.6
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2.3.3 57~ RDDI-DAP Error [

B GO Egd s, W Keil AC6 4iikasIERINILIL -0z, 7 #EHCN-00/-01,
B EfEF P JTAG/SWD PIN disable, fi#ik751%£2%2.2.5 AT32 RE F# -

2.3.4 ISP 5 O T HA-RFEH
ISP & R, fR/RERIE, RIEZ 5 HRMICERBCE O,
AT 2
B A HRERESRE.
W TR USB # R T H, 1 CH340 & 4.
2.3.5 AT32KE &
FEAL ) AT32F421 I, FI AT REAE DA T 84 5 Joik i iR
B 7ERFPHITAG/ISWD PIN disablefs, Joi% B #ifEFF HiKAFIJTAG/SWD device:
B ¥ AStandby modeSHIKIAERASE, Toik NEFEF I HARAFIITAG/SWD device.
12 n) R iR B AR AR R T R A I AT A HALT A, A48 URR 7 s o] fig s ) it
1. FCE A BOOT #i, MUNE R TAE6ifi 28 5 2B sram J33), A8 E AR E AL
Jr, B AT LSRR P R T 3.
2. ffH ICP ¥t LRI AT-Link 1iX#%, 1%E4#: AT-Link RST pin 2 E A, ICP Ftii
FEEE SRR IR &R, SRS AT .
3. [ Keil BA4-#ERC AT-Link 18iR%%, ZE#z AT-Link RST pin 25 A &AL, 7E Keil /) debu
g FHHMEEON T I REN I I, A AT DLEERR AR P 4
& 50. debug FHEEK
CMSIS-DAP Cortex-M Target Driver Setup X
Debug ITrace ] Flash Download]
CMSIS-DAP - JTAG/SW Adapter SW Device
- IDCODE Device Name Maove
TG SWDIO | ® x2BA01477  ARM CoreSight SW-DP _|
Fimware Version: [2.2.11 J
Voswl Po:[sw v ; |
Max Clock: [10MHz _~] | | | fere | -
Debug
Connect & Reset Options Cache Options Download Options
[ Connect: [under Reset v | Reset: |HW RESET LIJ [V Cache Code I” Verify Code Download
[V Reset after Connect [V Cache Memory [~ Download to Flash
[~ Log Debug Accesses [V Stop after Reset
0K | | Cancel
2024.03.06 - - % 3BH - - R4 2.0.6
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4. fFH IAR BAFFEEL AT-Link #{ik#%, %4 AT-Link RST pin 2555 IR A, 7E IAR ) CMS

IS DAP S E SN T K A ZLAE Y 1T,

AT LR R %,
& 51. CMSIS DAP S &k

Options for node “template”

Categary:

General Options
Static Analysis
Runtime Checking
CfC++ Compiler
Assembler
Output Converter
Custom Build
Build Actions
Linker
Debugger
Simulator
CADI
GDE Server
It
JHink/J-Trace
TI Stellaris
Nu-Link
PE micro
ST-LINK
Third-Party Driver
TI MSP-FET
TIXDS

Setup Interface Breakpoints

Reset

Connect during reset (default) ] v

Duration: 300 | rns Delay 200 ms

Emulator
Always prompt for
probe selection

Serial no:

[JLeg communication

$PROJ_DIR$\cspycomm.log

Factory Settings

Cancel

2024.03.06
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3.2

3.3
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#Z4PEX sLib(Security Library)
BEiR

FI AR 2 (e 45 (MCU) . 75 208 3 B2 2% i 50 B b 18] 1Ak £k J7 %€ (middleware: solution),
BRI, AnRT DR AP R AT 7 58 R T A H SR A O B A5 R AU (IP-Coode) A5 Ay Bl il 2 b2 Y v —
THAR 2522 (TR

POX—HE K, AT32F421 RFIRME 24 FE X (sLib)KIThaE, PARTIEEE ) IP-Code #¢£%3m Hl /-
AIRE P S B, s 2 PR K H

LA IR
W BUE DCE R BN P i E VS IR P X (R 22 42 e X)), B 5 S8 0 PR A L SE A TR I X
i, LUBRIRHIThEE, HART AR XA LRI 4 &m0 P 34T — 00T K.

B 2 EXR 5 e X (SLIB_READ ONLY)&TE/%IX(SLIB_INSTRUCTION), FE AT R B 3 Bl
e BN 12 A XA TROHE 2 X B 4R 4

W MEER 2 X (SLIB_READ_ONLY) R it i% i I-Code MID-Code s 63 HL,  ANEEH A

B 54 %4 X (SLIB_INSTRUCTION) N 2 AR AL BE i MCUZE ik I-Code &2 ZR U H5 4 (I BE B
A7), AREIE I D-Code 22k DLz B Bk 11 77 :C L B (B & ISP/ICPAA R 28 LL K I A #RAM S 51
FIFER?), LLiEEEE 1975 2517 9] SLIB_INSTRUCTIONI, 335 3] () K 8 4= %5 2 OxFF 55 0x00.

B XA B, BRAEM N IER 20D, 5 TCVERE B Efﬁ%fﬂﬁﬂi, X4 4
FE X AT BB, o 7EFLASH._STSZi 17 2 EPPERRf & "1"H2 H %

W 2 P BT EINAF R RERIN 24 e DX R PP AR S B A = s Bk

B YR EXKR IR 3E, AT UEL/ESLIB_PWD_CLRZF 7% 5 A S Al 15 & 12 1 Rk i
BRORIIDRE . WERR AR XGRS, R B S AT BN I A BB (B8 R X A 7)o (]
PR RIS B T7 S BB A0t , AN AR AR S R 5E P8 -

BIEREEKX

VEIHEAEIE S % (ANOO71_AT32F421 Security Library Application_Note) , iZMN HZEid o] MAEES
JIRHEE Ty P >4 571 K S —AP Note—ANO0071 FRHI
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A= R AT32F421 A 15 I35
4  CHERERE

R, TSR 2

H# hR 2 A
2021.12.29 2.0.0 | &HIRA
2022.05.09 2.0.1 | FrHEBOOTLHGA, Wi sy IR AGEmsR, ILH o fik .
2022.07.15 202 |tk
2022.10.10 2.03 | EHFE=IrRF TR, NS RIS SO R AR U
2022.10.21 2.04 | 5E#HUID,PIDER
2024.01.05 2.05 | HH “AT32MKE FE” A, B “AT32 Work Bench” [#i#iik
2024.03.06 2.0.6 | K
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BEEEA - 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 OLIRIAL T AR R X RO B OL),  SURIEF LA AR IAd SR P A RN fRAIE

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 R ST UK RO RS SR, ERIG R B ) 5 AR AR R o
R A AR AN SR

CERS VAR 07 i DA AN ) T A SORY B AR P R B R AR S ORI A S B S BOHERR 1 ot A S ik R 077 i BUIR 954 T AT AT £RAIE
REG I AR AT i R B R AR 1 AT T AT
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