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BT, PSRRI TEF T L T 0 —s P2 i S — B 7E MCU—AT32F4xx % 71  #19 BSP ##/% J7\AT32F4
21_Firmware_Library_Vx.x.x\document .
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X Keil gtk 540, #iX keild. 74 5(5.23 DL FRAS. Keil_v5 WA T Z ¥ Keil5_AT32MCU_AddO
n il 15 5 2Nt Artery Tek. AT32F421_DFP, Keil v4 JiiAs 75 2423 Keild AT32MCU_AddOn; %k
IWEOLT, 2 mT DL E SR A 2] Keil (222358842, R IRAAREE AN IER, FETFIERE Keil
(122 35 4%

B 7. &% ArteryTek.AT32F421 _DFP

Pack Unzip: ArteryTek AT32F421_DFP 2.0.2 X

Welcome to Keil Pack Unzip
Fielease 12/2021

Thiz progran install the Software Pack:

ArteryTek AT32F421_DFP 2.0.2
AteryTek AT32F421 Series Devics Support Drivers

Deestination Folder

|D Wil vENARMYPACK \artern T ek \ AT 32F421_DFFL2.02

Newt > Cancel

& 8. %3t Keil4_AT32MCU_AddOn

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

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 HF keil, #iidi Pack Installer k5, £ Pack Installer 7 i /2 L7 file, &% import, S AM
AERT IR B 7 I T B B0 B pack L 5E R .

& 9. Keil F Pack Installer E#5

A pvision
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

I I Y | | | ==
| #] R [

Project O x |

| @ apci_2_rQ

& Pack Installer

Install or update Software Packs that
contain Software Components

X IAR 4miF R4, @il 1AR7.0 5 IAR6.1 UL A . %%% IAR_AT32MCU_AddOn, ERAFENLT,
LRI LLE SRR IAR 238 ft, WA BB A IR, FRETES IAR 25T,

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

% Setup AT32 MCU AddOn Package to I1AR V2.0.5

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

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

and select ancother folder

Destination Folder

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

Realtime Status 0%

Cancel

JER: KT Pack KENTEZIHEAMHY, iFSH (AT32F421 [F11/F BSP&Pack M /H755) 1) “2 Pack &+
B B, R R TSI 2 P — 7= i 45— 16 7 MCU—AT32F4xx % 51 | #6419 BSP /% /7\AT
32F421_Firmware_Library Vx.x.x\document.

1.1.3.3 i AT-Link R K& T

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

& 11. Keil Debug i%&5i

L] at32£421_board.c
L firmware
- cmsis
] systemn_at32f421.c
@ startup_at32f421.s
= L= readme
] readmedtst

@ | | @ = | @ | == E U] TMRUCRiRer TR Qe oo &
| %g‘ template vﬁ ‘ ‘_? @
Project @ |1 mainc
=¥ Project: template
1] P KA Options for Target ‘template’ >
sy template
BT user Device | Target | Output | Listing | User | C/C++ | hsn }Linkerlnebug IUtilities]
] at326421_clock.c - ) N ) & -
) autd2lintc Use Simulator with restriotions Settings | * lUse |CMSIS-DAP Debugger jISEHIngs 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 CMS‘_'S’DAPPE’MQQE"“ L main(}

Initizlization File:

- Slarmae.
Initializatia Models Cortex-M Debuager

Restore Debug Session Settings
¥ Breakpoirts
¥ Watch Windows & Performanc:

¥ Toolbox

ST-Link Debugger

PEMicro Debugger

NULink Debugger

Stellaris ICDI

Silabs UDA Debugger

Altera Blaster Cotex Debugger %
s

=

Restors|
v B
¥ w.

ElE [ |

e Analyzer

¥ Memory Display ¥ System Viewer v Memory Display ¥ System Viewer
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 #f A\ Cortex-M Target Driver Setup FLln T &,

1.

43P AT-Link(WinUSB)-CMSIS-DAP/AT-Link-CMSIS-DAP;

JEE: FEFWInUSB, #2% (FAQO136_4nfalfdi Fil AT-LINK ] WinUSB ThREEIR T N #E K ) , Z X m LIM
JEL L T M — TR G H K % fHF—>FAQ—FAQ0136 F#.

2. Portit$ SW, Ak SWJ;
3. WIACIHRIE] ARM SW-DP b,
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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... |

7E 1AR 3535 FMEF AT-Link, % T2, £ Project, i%#¢ Options, 7t Debugger HLi%$# CMSIS-
DAP i#il%%, FfE CMSIS DAP B ik# SWD.

& 14. IAR Debug %

I
File Edit View wswsrmw Tools  Window  Help
M@ | [ s, =S Q2K P >0 B@s O idh’
Workspace [® Add Group..
Debug [X1| import File List...
Tre | | hadProfect Connection..
e
=} lEmlﬂlﬂ 2 Options for node "template” X
i} )3 X | Remove don VI
@ ) create New Project... £ ma
-8 i readme |9 agq Bisting Project... rrsass Category Factory Settings
&1 W user General Options
| F® B ateaf % options.. AT ) . [statcAnays
| El at32t4 e — o oy |Runtime Checking
| mam esioniCanticlSesten N C/C++ Compiler Setup  Download Images Extra Options Multicore Plugins
L@ o Output 8 ok Assembler
Output Converter )
B compile Custom Build Driver [ Run to
@ Rebuild Al Buld Actons CMSIS DAP v main
Linker
& Clean M Simulator
&  Batch build... ke o C\:;‘a 3
C-STAT Static Analysis 4 ;g:g gi CMSIS DAP eTver
o5 r_ﬂ“ GDB Server I-jet/ITAGjet
B3 | Stop Build Ctrl=Break = Tjet/ITAGIet J Link/)-Trace
JLink/-Trace ;
© Downioad and Debug CtrisD [##48ass k1T Tl Stellaris
I Stelaris Nu-Link
»  Debug without Downloading Nuink PE micro
¥)  Attach to Running Target "at32£L ;E_;_“I‘:: ST-LINK
Make & Restart Debugger Ctrier RT3 | D ety Driver Third-Party Driver
Restart Debugg Ctrl+Shift=R TIMSP-FET T\ MSP-FET
estart Debugger fheshr ogrowp . | oo TI XDS \debugger\Artery Tel\AT32FA07xG_| |..
Download 4
SFR Setup
ogroup
B CMSIS-Manager
Open Device Description File 3
sove Lt of Regit Carcel
ave List of Reqgisters... ELAY
S S - . S S S L]} -
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& 15. IAR CMSIS-DAP %I

Categon:
General Options
Static Analysis
Runtime Checking
CfC++ Compiler Setup Interface Breakpoints
Assembler Prob g sion fil
Output Converter Probe conﬂg robe configuration file
Custom Build Override default
Build Actions ® Auto
Linker () From file
Debugger
Simulztor (O Explicit Select
CADI
Interface Explicit probe configuration
GDEB Server
Iet/ITAGjet O ITAG Multi-target debug system
JHink/I-Trace
0
TI Stellaris (® SWD
Mu-Link . .
PE micro Target with multiple CPUs
STALINK 0
Third-Party Driver
TI MSP-FET Interface
TIXDS Auto detect

JER: KT Flash ZUAXF. MCU 5 L)%, Jlink L4 2/ MCU SH7FEH i, 152% (AT32F421 [A 1%
BSP&Pack W /H7ER) HFHKET, HAMAFHEL . 177 R T 50— 2 g il — 8 7 MCU—
AT32F4xx #7 F#;/1 BSP fi#/ j7\AT32F421_Firmware_Library Vx.x.x\document.

1.1.4 AT32 Work Bench

1.1.41 5|5
1.1.4 /N4 AT32 Work Bench 8. AT32 Work Bench @i MCU HIERIALECE, %
Witath C AASAIXT R IDE BiH, PR B TAE S B AT SA
m RERER
AR
Windows %#%i: 7% Windows 7 K UL FERE RS0 Hr .
Linux R%4i: SCHF x86_64 22K Ubuntu. Fedora &5KATHR .
fif A 2K
ALK 2GB,  # U AL ik 4GB.

VLR K7 AT32 Work Bench #7401/ v, 1520 (UM_AT32_Work_Bench.pdf) X7F, HFAIAT32 W
ork Bench LA /G FHEl 77 B —s AR5 T 65 #—Tool, #EEE% https:/lwww.arterytek.com/cn/support
lindex.jsp?index=5 , 7 F /&

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

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

WA 2.0.5




A R[-RY AT32F421 N\ 1M FH ¥R

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 JRZs 2.0.5
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(1) “Pin fijRAMECE " WAL E MCU E RIS AL, B Sa “ohie” o Rl
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

K21, “BANEE” FO

7] AT32 Work Bench V1.0.03 - [m) X

:_;/l ?l— ?Y ‘ H’g FHhR File Language Generate code Help @ ZH P L} H

9 cro
12C

Mode Disable v

5%

Hardware Flow Control (RS232) Disable )
128 -

9 nc
e 2| 2lglglalgl 2 & EEHEEEEE
RTC g
spio pe: |
- Configuration g R oo swowo
SPIM pets |
pote §
THR ﬁ
B
v usaRT = =il
USART2
i E AT32F403AVGT7
UARTS LQFP100
USARTE frooa |
UART? g
UART8 =
users A e T i AR

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 VJ

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. SMRSHRE

Parameters Settings GPIO Settings MNVIC 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 Receive and Transmit VJ

ZHMEE LR 7 “USARTL” fLIECE IS5, RS ER “BdR” © “BUBENE 45,

# 16 | A 2.0.5
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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” Al “USART1_RX” ] GPIO &%,
m 7M% DMA & E
K 25. 4+ DMA #&E
Parameters Settings GPIO Settings NVIC 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 JRZs 2.0.5
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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
PAS Reset_State

VAU USART1_RX

Enter Label

PAS ¥ USARTI_TX
— 12C3_SMBA
& TMR1_CH2
PC8 EVENTOUT
PC7 GPIO_Input
— GPIO_Cutput
PCco 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. WH4PECE S HE

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

:_:/]?r ? | b=yl N File Language Generate code Help B z ? “ AT32F403AVGT?
towat(kHz)
g
lick(kHz)
40 [}
240.000 | i2s (MHz)
lext(kHz)
o B= wis ——0 [ 40 wonn B~ 000 | stk
[ 200000 |stomn
—»(0
/12 sclk select 4; dma (MHz)
pllhextdiv
hext(d-26MHz) > 240000 |XmciMHz)
T o [ 20000 |
ouT
o pll_mult Jr— sclk(Hz) ahbdiv [ 200000 Josiota
50 v o 240000 | 1 v—g sporan

usbdiv

L u v]sa #] List
adcdiv

° 6 v).; adc (MH2)

apbzdiv

— v 120.000 | apb2 peripheral (likz)

2 o

(4-240) e v 120,000 | apb1 peripheral (M2}
¥ List
hick{MHz) o )
hick to usb
* o aphﬂmr(Msz
ickto sc
noc

240.000 | apb2 tmr (MHz)

| List

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
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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 2.0.5




1R - < AT32F421 \ [ 148 $5 5
1.1.5 PUEER SXX FifE

B iEZ% (MG0016_ M SXX32F030 % AT32F421) , 1% RS A MR 1 RHE B 7 M li— 7 i
HESHEA MCU—SAT32F4xx ZFI3REL;

B NRBFEIERIBT, BB M, s AR IR AR SRR B
FFR o

VLR PHEETSXX32F0xx, AT32F421 R/ E RIEHT & i1 ISR EENIACGE . 7 G0 PERE A Z 77 I (E L ]
TERIHIZEE, FeTF U572 HIATI2F 421577 40HE, 15 ZFATIE LI FHF (AN0004_Performance_O
ptimization ), 1ZM 20 0] MIESE T FIE 77 0 — #ER S FFR 55 #—AP Note—AN0004 5K .

1.2  AT32F421 & 5 IR AEAl B
1.21 TAEIR4SZM

Ve B TELE A 2P 25 7] LUE CPU B HRMiAAT, CPU BEL— N E M N —AN g C4AE TRELZE b %
HHEEE . TRELEE 245 ] 28 AR U T 22 2 b n] FH (0 28 [R) e A2 A5 0 1) [N, TR s i 50—
(25 A 2s TR, PO il 88 U ) 8 — Ui 1 o

X F AR RGeS Bh 75 L B AN R I SE, 13 B INAFME RS 5 25 77 4% FLASH_PSR [ bit2~0 (%} .

SXX32 [t Flash Vj i 45 1| %5 774 FLASH_ACR).

& 32. (NFEMEAEEFREESS (FLASH_PSR) &4 A #

Bit Abbr. Reset value 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

Bit2:0 WTCYC 0x0 w

AT FETE R GBI B pR %L system_clock_config()itAT THHSC LR, HoAth BSP i+ 2AH [F #47 B 5
FHN. ¥ B

33. RGN SAC B ERE system_clock_config

vold system clock_config(wvoid)

{

f* config flash psr register */
flash_psr_set (FLASH WAIT CYCLE_3);

f* reset crm */
crm reset():

crm clock_source_enable (CRM_CLOCEK SOURCE_HICE, TRUE):;
f* wait till hick is ready */

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

2024.01.05 % 201 JRZs 2.0.5
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R AT32F421 \ [ 148 FI 42 B

1.2.2

PLL B} 8% B

1.2.2.1 PLL BB ¥E R

2024.01.05

AT32F421 M E M PLL e Al fH 120MHz B8, 158 AT32F421 1 PLL AW —Fhfii i
B K %172 CRM_CFG  (Xf M. SXX32 %1172 RCC_CFGR), —Fh &{# Fl#ri () %: 147 2% CRM_PL
L. f#/ CRM_PLL 7T ARCE B2 Fh PLL BERATR, X BN A ON:

PLL %4l Z2%( PLL_NS

PLL #i i 54 = PLL %M NN x
" " PLL Ti4r 40 &% PLL_MS X PLL J& 4340/ B 18 PLL_FR

i} SXX32F0xx BSP K}, PLL & Ef2/Fiufl: (HSE=8MHz,PLL=48MHz)
RCC->CFGR |= (uint32_t)(RCC_CFGR_PLLSRC_HSE | RCC_CFGR_PLLMULLS);

TREATH SXX32F0xx F2 £ AT32F421 4 th KT 48MHz I gy, v DARC B & f7 %% CRM_CFG (X}
¥ SXX32 Zif7# RCC_CFGR) .

54 PLL=120MHz I, & BT
RCC->CFGR |= (uint32_t)(RCC_CFGR_PLLSRC_HSE | RCC_CFGR_PLLMULL15 );

/] AT BSP i PLL %EREFVE6]: (HEXT=8MHz,PLL=48MHZ)
crm_pll_config(CRM_PLL_SOURCE_HEXT, CRM_PLL_MULT_6);

f§iFH AT BSP It PLL WEREFiEH]: (HEXT=8MHz,PLL=120MHz)
crm_pll_config(CRM_PLL_SOURCE_HEXT, CRM_PLL_MULT_15);

A LS AT32 i) PLL fic B 27 17 7% CRM_PLL Fid & ¥ 2 (4%, Ll AT32F421 BSP Al
JE/s PLL iR B2Vl (HEXT=8MHz, PLL=118MHz)

& 34. AT32F421 ¥t 118MHz KR 4P B
#define CRM_PLL_NS ((uintl6_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, ANHOZ# CRM_PLL_SOURCE_HEXT fAF&RiER: HEXT N /MR 25, 59 Jy PLL_NS fi, 1
N PLL_MS ffi, CRM_PLL_FR_4 (0x02, PU%45) N PLL_FR{f.

FZMNPEEMLER, 5% (AN0116_AT32F421 _CRM_Start_Guide) . iz FHZEiC 7] AR /)
BHE 7 M >R 5T & 2 F—AP Note—ANO0116 1HL, HrhyE4i/ 48 7 AT32F421 i #hiErY
i B 50500, LA el {3 B R 7 i BhEC E T (New Clock Configuration) SRHRIE A= pl AR 22 [ i
BRARRG IR 2 TR, 1% T H AT MR )RS T 7 8 — = R — M MCU—AT32F4xx & 513k

B2ANR k7 2.0.5
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9[- AT32F421 N\ [ 14 Fi 38

B

1.2.2.2 PLL B3hBR

24 AT32F421 B PLL ly 108MHz LA LIk, 75 Z8AE B sh i a2 U1 8 Th it .
i i} SXX32F0xx BSP It}, 771 system_sxx32f0xx.c $£F 24wl RS AP 4R A & R % (F4id 1.
221 PLLECE) , 7ESMLERHL static void SetSysClockToxxM(void) 34 An4n = 4} Bk 4> -

& 35. SXX & PLL B3R E A E

/* Wait till PLL is ready */

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

{

}

*((unsigned int *)0x40021054) |= (0x30); /I FFi B 5B INiHiF ] # 58
[* 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); /| T 518 W5 L] 158

i AT32F421 BSP I} PLL [ 318 IHAH 2 V)3 F 8 Ju 45 «

& 36. AT32 72/ PLL HEE AR il B

/* 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();

VEE: WIRITIE T H 5078 W IR G AERT B0 B e AT ] S0 W G R GE s T K 1755 A
XIEH] o
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1.2.3 MEH

JERT: AT32F421 #9BOOTL 1/ F /7 % 4 ##5[X(OXLFFF F800), 4/&/ ISP T Anf, i## i/ nBOOT1=1 (4
J B, fEREF I R BIFEFCHGX (A2 SRAMD JH 27,

1.2.3.1 PRI
Ui 1) GR4 B R S H Ui ", /EH T84 Flash /75X 3. — B ¥ E 7 Flash B95 4R, WEM
Flash 17 X R el R P IR AT A Be s, mAReiE JTAG 5 SWD Bl , 4 ICP/IS
P L EARERUT M ARA I, 8y 220 FLASH AT HERR#R1E .
HE: —HESERG TR G, HPREREL, FEEZE I LI T (BB U R BA RAH X
AT ICP/ISP L HX 1C #E4T U5 1) R4 55 B U7 Il PR 4P R A4, 4R
B Artery ICP Programmer T.E (BOOT0=0)
Je VT R B R AE-- U I OR9-- 5 F U7 ) R4 5 e oy T AR 47
BRI RS s WA AR - R R - B U7 ) DR

El 37. ICP LA 5 IRk s [l £

47 Artery ICP Programmer_V3.0.02 - >

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

, Part Number: AT32F421¢ 0 €135 ’| ?l_ ?
Disconnect Erase main flash -
AT-Link FW:V21.0 AIN . . +
. - rase sectors
AT-Link . AT-LinkSN: 88A15032000( ﬁ' 4'_; 77

User system data

Access protection > | Enable access protection

sLib status Enable high level access protection

Memeory read settings

Address Ox Read size Ox Boot memory AP mode D'Sabll;u
DownlLoad
File info
Meo.  File name Flash CRC (0x) Add
1 421.hex Debug 0oDve Delete

B Artery ISP Programmer T.H (BOOT0=1)
RV GRS —ERE N8, BRGSO B VT R R R 1) O --
N, BIRRE R N
R VTR ORA R FRORA . ZERUT R ORY-- T — 20, RIADH Flash fg#RR N
B Artery ISP Multi-Port Programmer T.H (BOOT0=1)
JE VTR GRS fEREBRBECRYT . 5 VT R ORI 2 U IR) OR3P --TT 46, B RDREARR o N5
BRI A ORA . AEREBRAEDRT . ZEFUT M OR4P--JT 4G, BIRKE Flash @ RRm .

2024.01.05 # 231 JRZs 2.0.5
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F 38. ISP T A/ FHvi a4y

O Erase A1 Sectors
() Download to device

sLib Status: DISABLE

Fassword Ox

(O Edit User system data

(0 Diszable sLib

Start zector

IHSTE start seotor|

End zector

Address Ox

¥o. File Hame File Size Address Range(0x) dd
1 420.hex 462 0B000000-080000 78 Delate
Confirm
< >
Eraze option e download
fptimize(§ o Are you sure to enable the access protection? foad
pr ocran

Write use 3

00000001
E(N)

Apply Use

(O Wpload Erom device

(O Firmware CRC

Enable Access protection after Download [Access protection

Sector fill |FF

(O Flash CRC
1 Start sector | Sectoer(—0xG000000 End sector|Sestor0—0x8000000
I@ Frotection EFABLE | Aoccess protection vI

Bk Bl CLoss

& 39. ISP T EfER1 R

O Erase A1 Sectors
O Download to devics

sLib Status: IISARLE

Password Ox

1577

(O Edit User system data
() Dissble sLib
Start sector

IHSTR start sector|

End =sector

Ha File Hame
1 471 hex

File Size Address Range(0x) add
52 08000000-D300007E Delete

Confirm
£

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

3

EMN)

(O Upload from device

(O Firmware CRC Seotor £ill |[FE

Enable hocess protection after Download [Mocess protection

(O Flash CRC
1 Start sector |SecterD—0xG000000 End sector|Seetor(—(xB000000
I@ Protection DISABLE ~ | hecess protectien vI
Backz Caneel Close
R 2 7 1] LRY S BEAE L BE IR BR A RS 1 [ (R
HE: RE T iRy P HEE. By IR
S S - SIS LI I | S

2024.01.05
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1.2.3.2 BERFP

SARE T HA Flash 7765 X 0% Flash /XKML, —HE T Flash 5 Ry, WE

i) Flash £7fi# DOt AN BE AT 77 25 A

AT HICP/ISP TEX IC HATH G R SRS R BRIE, W

B Artery ICP Programmer T.H (BOOTO0=0)
JERBEE R WAARAE--F T RGEE -2 45 S R 7719 3 X - 21 e
RS R WA - R -- A RS DR 7719 1 X - 21 e 4

B Artery ISP Programmer T.H (BOOT0=1)
FERBE R R BRBERP--T 2%, RnEAS R,
SR R ZBHEESRP--T 02, MRS R

B Artery ISP Multi-Port Programmer T.H (BOOTO0=1)
RS RY: EReIREERY . BB SR --ITIR--2, BIAEHS R
RS R (EREIRBELRY . BB SR --IT IR, HIFTHERS IR

& 40. ICP TEBRABEH#Y

Fi' Artery ICP Programmer V3.0.02 -

Fila 1l ink eattina. AT_link sattinns  Tarnet 1 Healn.

[ User system data X

Access protection
FAP Disable v

System setting byte

nWDT_ATO_EN NDEPSLP_RST nSTDBY_RST nBOOTI

Erase and program protection bytes

Name Start address  End address  Size EPP A | EPPO-3
Sectors (000000 0xBODDFEE  0x400(1 N

Sectord 03001000 OxBODTFE  0x400(1K)

Sectors 0x8001400  0x80017FF  ox4oo(1k) [N

Sectorb 08001800 0x80018FF  ox4000k) [N

Sector? 0xB001000  OxB001FFE  Ox400(1K) -_

T sectors 0x3002000  OxBODZ3IFF  Oxd00(10) | M

[ sectord 03002400 OxBOO2TFE  0x400(1K) M v | [] Selectall
User data

Date o 1z = s s e 7 l~ Clear
FEFF(FF|FF P |FF|FF|FF

Data 15 (0%) FEFF(FF|FF|FF|FF|FF|FF

Data 16---23 (0%} FEFF(FF|FE [P |FF|FE|FF Load file

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

Load from device Load from file Save to file
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& 41. ICP TEMREBE Ry

P

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

[ User system data X

Access protection
FAP Disable v

System setting byte

SSB

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: RE THERYP PG ER RS (RY

1.24 BERGHFERAAT BER

RAYAPEEE (System Memory) ZRAEANE N BOOT #RAEWR ) B4k i B shii% . AN, 78 AT32F4
21 ZFIF=E b, I T RIIIRE, RGUFMER AT DUEBE N F MY R IX (AP B I SRAFEBUH P H
5E XA
HEE: RATHEIX AP EACHERE — KA, REERAAFELHBOOT EA LS THE.
PE TR IR ] Artery ICP Programmer $4 R G170t 24 F P i = A748 U7 v
B % AT-Link/J-Link 1/ A3 8] AT-START-F421 B L H.
B Jf)H Artery ICP programmer, &8 H AT-Link/J-Link iE#.
B OEE SRR AR REEEX AP B - E .
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B 42. ICP TH®ERAFMX AP HER

I Artery ICP Programmer_\/3.0.02 - X
B
File  J-Link settings  AT-Link settings || Target I Language Help
M
) Part Number: AT32F421 ass erase :’| ?l- ?
Disconnect Erase main flash -
AT-Link PFPW:V21.0 AIN E 5 +
) . rase sectors
AT-Link | |AT-Link SN: 88A15032000¢ ﬂ' ff._-r 77
User system data
Access protection »
Memory read settings 2 sLib status
Address Ox Read size Boot memoary AP mode Read
DownlLoad
File info
Flash CRC
MNo.  File name () Add
1 421.hex Debug 0D78 Delete
Enabling AP mode....... [
[ | chuwnLoad
Flash info  Fjle Warning %

AP Mode can only be set once, and the data of boot memory is
i l . unrecoverable after setting.

3
[ ==

B ONPnEREEE, TSR TahM S Y] OXA35F6D24, #:1F)5 “frifdfE R kb4
eI LSS EISE

K 43. ICP TR E ARG F#EX AP H\HASH

{3 Artery ICP Programmer V3.0.02 o
File  J-Link settings ~ AT-Link settings  Target Language Help
Di Part Number: AT32F421C8T7 FlashSize: 64KB | __:/l ?r ?
AT-Link FW:V2.1.0 AIN: 07318178B8069106 +
AT-Link | AT-LinkSN: 88A150320000B32905177402  (WinUSE) ﬁ 4q f r
0
Memery read | 1 AP mode enable key - x
Address Ox I: ~ Read
Enable key:(0x) l:| (0xA35F6D24)
File info
No.  File na - F— ange(0x) Add
1 421.hd 08000078 Delete
1 Enabling AP mode....... E
DownlLoad
Flash info  File info

Breg e it d ] Artery ICP Programmer #2170t 24 P e L1748 7 v
WGP AT-Link {5 28 3 AT-START-F421 #RJf [ H.

TEE: AT AT-Link EZ JRANLIFELLER, H L FFF EZ flk 419 AT-Link.
B JfJH Artery ICP programmer, %&#f AT-Link i .

2024.01.05
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BOEESER: AT-Link BB AT H I E.
B ERELIE PR

1. HremiH
2. FHIATUH LR
3. & MCU =
4.  #n.hex i
5
6

N FEOE R SWD
Rk BGAEAEIX AP BRI A FREA
7. RAEH B AT-Link BUARAEDH S
HoAh % BEARIE S P 75 AT W B
& 44. ICP TEBLXRERREFMHEX AP R

{77 AT-Link Setting — X
AT-Link settings AT-Link offline config settings  AT-Link offline download status

Offline project ~ Delete ‘l
2

3

[eroiect name et | [oevice |aTsora21 o ||aT32R21c8T7 |
Na.  File name File size  Address range(0x) Storage loca,, Add
1 run_in_boot_memary.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 l:l Verify
[] Encryption transmit 5
[ Reset and run IDcwn\cad interface | SWD VI
[[] Write user system data |
[J Enable FAP after download 6 Boot memory AP mode
Access protection - Key:(0¥)  |A3sF6D24) (0xA35F6D24)
Software serial ber(SN) spIMm i sLib

[] Write software serial number
08010000
00000001

00000001

Load parameters Save parameters

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

BRI 7 R R REIE S, KA E GRAF N atep AR, T E N B A AT
-Link "
ERREE R 2o W FER & . Sk R B S fE R AT-Link i, I H 5
AT-Link 485, HAEEESRER AT-Link i, FHdEgie i) AT-Link 5515 R Pt 54X
RVHAEH—R, HIUH SCAFER—A AT-Link A g H—.
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& 45. ICP THEBE&RRXIE CHRE

[ AT-Link project file settings

This project is only used at t

he specified AT-Link.

AT-Link SN:  [88A150320000832905177402 |

[] This project is only used once.

AT-Link AIN:  |07318178B80B910B |

OK Cancel

B E FROPIR 7 RAFUTH 2 AT-Link f&2h, FEBZ PR IR & 1 B, e 294 T 800l H 44 75—

RAFFFBEE, BT IOTdakest 1.

& 46. ICP LEABAZ TRRERE

i AT-Link Setting

AT-Link settings  AT-Link offline config settings  AT-

Link offline download status

Select offline download item:

test ~| | Save and activate

Download interface:

115200

Activated project: test

Total downloads:  Unlimited

File download successfully! !

AutoMatic

Downloaded times: Successful downloads:

Start download

Start button free download

B XT RGBT RNEZEEIES% (AN0066_config_boot_memory_as_extension_of _main
_memory(AP_mode)) , ZMN 20 A WAERE /U BHE B 7 M-3R 5T K S F—AP Note—A

NOO066 3K HY .

B ERGAHEREATH P REFH Demo 2% BSP, £ AR 7 BHE B 5 5 — 7 i UE —
S MCU—AT32F4xx #51 T #) BSP fif /& /5 AT32F421_Firmware_Library_V2.x.x\utilities\

at32f421_boot_memory_ap_demo.

1.2.5 HEBRFFX2 AT32 5HAh IC Fik

B 3H Cortex-M &%) CPU ID 5[X4r, AR AX S H MO,M3,M4 W%

2024.01.05 & 29 i
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& 47. $EEL Cortex #E5
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

& 48. {£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 ATAEID ¥
uint8_t ID[5] = {0};

/* AT32F421 MCU type table */

const uinté4_t AT32_MCU_ID_TABLE[] =
{
0x0000000950010016, // AT32F421PF4P7  16KB  TSSOP20

0x0000000950020115, // AT32F421PF8P7 64KB  TSSOP20

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);

/* 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");
}

Yl fE AT32F4xx fdZiil 25 WA 24 1D i, R 3RICEI 1D 15 B AR > 64bit 1R, #t
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A PAX 0t MCU Z2W—Fi 5, 25 BiESHE S SHAFM RM il (DEBUG) FEHTLLN
{AN0016_Recognize AT32_MCU) , izMHZE 1o WAEEE 71 RHE B 5 il - HE AR 5 R LR —AP
Note—AN0016 3KEY .
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2.2

2.3
2.31

THHRPEIRESE W&
B B s Hard Fault Handler

IR Er Ty e B

FRBIFL P o U e B8 S ) R, IS e B IR B XA
B P SRAM il MCU SRAM (AR
B RSBl B A .

Keil i B A Jlink TR E] IC

B i5Z5% (FAQ0008_Keil Ii H i Jlink Tz E IC 1)) , 1% 3R] DAMHERE 0 BHE T 5 i —
AR 5 K X H—FAQ—FAQ0008 T~ #X.

B i52% (FAQ0132_ JLink Fhshn Artery MCU) , 1% 3CA% K H B v DAM AR R T 5 1M
W F ARG H KR X FH—-FAQ—-FAQ0132 F#.

» »

TR T ES R H
&7~ Error: Flash Download failed—“Cortex-M4” o]
7 KEIL f7 H BN 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 I 7 1% 5 DR ] R DA LA

B IR TV, SEEUE MCU Vi ia) OR47 F T 2.

W R T EE R IRBINE Flash SCE5E, 78 Flash Download Abiz £98 n IE# 1) Flash SCF5H
.

B BOOTO ##4i1%, BOOTO &M FAIXERN 0, i MCU MEINIEAE#RE 2.

B J-Link BB RCA KIS, 2 6.20C P ERCA .

B EREFT% JTAG/SWD PIN disable, fi#ihrihs%2.2.5 AT32 K E F#7,

2.3.2 &5 No Debug Unit Device found a8

2024.01.05

B FEImOE S, B ICP IEfEER Hirik .
B JTAG/SWD #Zk45%, BOXKHEE.

#3271 A 2.0.5



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

AR

AT32F421 \ [ 1S I8

2.3.3 &7~ RDDI-DAP Error a5

B ik gad s, W Keil AC6 %iias FIBRINILILAE -0z, #E X H-00/-01.
B P14 JTAG/SWD PIN disable, fi#ik75i%:2%2.2.5 AT32 IR T2 .

2.3.4 ISP B O TF#REFE4E H &
fHF ISP & O R, B/REFRAE, RILZ G N CERRE .
YA TR
B KEadEFENiRE.,
W R E LR USB R T, 1 CH340 16 &5,
235 AT32KETR

TEfF A AT32F421 BF, FH P AT REAE UL T A E 5 oA B IR R 827
B 7EREF T JTAG/SWD PIN disable)i, ok FEFER I HiRARFIJTAG/SWD device;
W /i A\Standby mode S RIhFERIG, TovE FEFLF I HIRAFIITAG/SWD device.

fiffERAZ i) L) SR B AR P IR AT IS AT N v HALT fE:, A2 LA 7 U e fig i ]

1. O BOOT 8, UM R SR P A7t 4 A sl e sram Ja3h, A58 B AR AL
Fio BRI AT DA BREE PR E T 3K

2. fEH] ICP #f T HAHIC AT-Link 1145, #4% AT-Link RST pin 284 KR A, ICP Fif
FEEAARERN A IR R, RS R AR R

3.

1 ] Keil #4458 AT-Link #3%0%%, %432 AT-Link RST pin 28 S A, 78 Keil ) debu

g AHEECN T B HEN LT, T DAEERRFE P KR N K.
& 50. debug FHEBH

CMSIS-DAP Cortex-M Target Driver Setup
Debug ITrace l Flash Dm'nlﬂadl

CMSIS-DAP - JTAG/SW Adapter SW Device

AT-Link-Plus(WinUSB) CMSIR 4
SWDIO
Serial No: |4AB41500004026
Fimware Version: [2.2.11

A
M

IDCODE
® (x2BA01477  ARM CoreSight SW-DP

(] A

Device Name 1572

[oe]
E
I

Debug

Connect & Reset Options

Connect: ‘under Reset ﬂ Reset: |HW RESET

[v Reset after Connect
[~ Log Debug Accesses

VW SWJ  Port: |SW v|

[V Stop after Reset

ﬂJ

Cache Options

[¥ Cache Code
¥ Cache Memory

Download Options

[~ Verify Code Download
™ Download to Flash

Cancel

Max Clock: | 10MHz v
7 1 |

2024.01.05
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4. fEFT IAR B AT-Link 4328, %4 AT-Link RST pin S84 671, 76 1AR [ CMS
IS DAP FHHMESCN IR HEP IR T, 5t n] DLERBRFE P Pk T 2,

& 51. CMSIS DAP R

Options for node “template”

Categany:

General Options
Static Analysis
Runtime Chedking
C/C++ Compiler
Assembler
Output Converter
Custom Build
Build Actions
Linker
Debugger
Simulator
CADI
GDB Server
Iget
JHink/3-Trace
T1 Stellaris
Nu-Link
PE micro
STLINK
Third-Party Driver
TI MSPFET
TIXDS

Setup  Interface Breakpoints

Reset

Factory Settings

Connect during reset (default)

Duration: 300 | rns Delay

Emulator

Always prompt for
probe selection

Serial no:

[JLog communication

$PROJ_DIR$\cspycomm.log

Cancel

2024.01.05
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3.2

3.3

2024.01.05

Z4PEX sLib(Security Library)
3%

H A7 Rk R 2 11 74z 28 (MCU) 2 75 28 310 52 2% 1 50325 J Hp (Rl vk 75 %€ (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

NIX—EEFTER, AT32F421 RFIGEHE T %4 X (sLib)ThAg, LARIEEZEN IP-Code #t £ FH F
(R P A DB, BTk B ORAP 1R H 1

LA BR
B DU R I R R X (B3 4P ), B 26 0 4 b S A X

B, CURBRIIThEE, HoARas CREPIX AT DAL es 200 i 2 P AT 0P R .

LA FE X R 73 A MESE X (SLIB_READ_ONLY) 2454 X (SLIB_INSTRUCTION), Ff ik 45 5k
SNG4 XA TAME R X B R 2 X .

MEE 2242 PE[X (SLIB_READ_ONLY)f %k fig i it 1-Code fID-Code L 26 152HY, ANREE Ao

84 %4 FE X (SLIB_INSTRUCTION) 4 I 2 AR GE# MCUiZE i I-Code /2t L U 4 (1 AE
PAT), AAEiZE L D-Code s 28 LAz UK 1 75 =L B (2 ZrISP/ICP/ R AR 2 UL K M A SRAMUE 5
FIFER), DA BCEOE (77 X 257 15 SLIB_INSTRUCTIONI:, 352 31 (4 55018 4= 41 fe: OXFF 5% 0x00.
GEEX TR R EWE, BRI IEFR S, SNCESHER. A IERE, Xas
EX AT 5 NEHERR, W54 fEFLASH_STSZi 7% EPPERRAL B "1"$ 1 4

25 FH P BAT 5 N IR R BRI, 22 4 P DX IR 7 AR B e AN = e e

Mg A X R SHRER R B0 )5, W LB AESLIB_ PWD_CLRZF 7445 A S5 1 15 B 1) 25 K il
BRORA T RE o fRFR 224 e X ORI, SO B2 PAT FINAE 1B B R (B & R R E X N2 o
U RIS R A 7 2 08 1 B ) RS R, AN A R ARSI ) B RS

BRIEREEX

VEAEREIE 2% (ANOO71_AT32F421_Security Library Application_Note) , %3 FH2&ic il MAESS
SR BT MR 5T R X —AP Note—ANO0071 3K,

$£3BW A 2.0.5
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R = % AT32F421 \ [T #
4  CHERRAERE

R CHERRAETE

H# fg 4 RE
2021.12.29 2.0.0 |EHIRA
2022.05.09 2.0.1 | FrHEBOOTIRR, s R yi R R A ReMErR, ALE - Flik .
2022.07.15 2.0.2 |AbEBsrRIR
2022.10.10 203 | =T5ke THRSCR, BN T RIS S R AR U
2022.10.21 2.04 |5E3%UID,PIDF A
2024.01.05 2.05 |HH “AT2MKE T#E” HHiR, Hhn “AT32 Work Bench” (¥
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HEGRA - FAFAE

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

Tt 2 HI R AR AR, AR LR 7 SRR R B AT AR W% BB R B B AT o SR AR 5338 S AT AT
B EURS, ARAATERS A F A =05 7 iRk 55, SRR R R TR, S R S DME T 7 2UAE A T
L5 = 7 7 i B 35 BCH P T R P AL PRALE

FERARFEAERS RO B A arh A BT, I, R OGRS 7 ) (8 R S G A T W R BRI PRAIE, BAREAIR T S 1k
EERFE S (RHARGE AT R AR DAIE R RAE B0, BURIRAEAT B A AR B R R P B BOR PRALE

FERE 3P T AR BT BCE TTH T FOURBE I e (A XL EVERREZORIR, fln: Earscif. LA s e 2 e =
R ARG (B fiZERH: (O MIRRHEMIRIEE: (D) (3%, H/sl (B) HAbrTReSBASHH . Jer LUr=4E MR A . SR
FER AT AR, RIECRIGR R 0 A s 7 A8 R, XU g SR dh R R B MUR$H,  ER IR 2 g 01 S 7E TR R
R AT ISR R .

ZERH BUHERE 777 0 SR T AR SCRS rh 4R A AR 7 R BB LB 4 SR S BURERF ) S50 ASOITIR RS /07 IR 5545 T B RAIE
KR I HARL MR Ui B KRS s R 54T
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