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A 5. Keil_v5 templates T4
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5\

L) maine —
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) at32f413 boardc — G
@-C3 firmware ——mm 2/
B L cmsis - |’6\|
L) system_at32f413.c — e
D startup_at32fa13.s ———— 2/
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L] readmett —

TRENEIN A SRR R

at32f413_clock.c IEHECE SCMF, WE T BN B A s g4t .

at32f413_int.c HBICHE, BRNGRS T P A% Hh T R B A QRS SRR

main.c AR T A2 A AR ST 1

at32f413_board.c WAL E XA, WHE T AT-START 4% LED 5+ FHAEFACHE .
firmware R ¥ at32f413 xx.c J&#& F FAMEBRE) A

system_at32f413.c REHIEELCAFS

startup_at32f413.s 35301k,

readme.txt TREMIUERISCHE, G038 THR TR —Le R I ThRE . W B 5 s KRN FHZE
it. (ApNote) Z&{5 5.

B 1 templates #F, BSP it f@4ME IS, 24t 7 KER examples /%181 (Keil_v5 T.F£3C

) 2%, AP RAREEEITITN . 75N AT32F413_Firmware_Library_V2.x.x\pro

CECNCNCRCNCEORC)

ject\at_start_f4xx\examples.
VEE: KT BSP HIEZ AU, 527 (AT32F413 [A]f} /% BSP&Pack M A1#5/H) HI “4 BSP (/e ”
B, AR ) FL1E 5 — P i — 30 2 MCU—AT32F4xx 7 71 T #6119 BSP fi#/% /7\AT32F4
13_Firmware_Library Vx.x.x\document.

1.1.3.2
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X Keil gtk 540, @il keild. 74 5(5.23 DL FRAS. Keil_v5 WA T Z K Keil5_AT32MCU_AddO
n i 15 5 2N R Artery Tek. AT32F413_DFP, Keil v4 JiiAs 75 2 2% Keild AT32MCU_AddOn; %k
IWEOLT, 2 mT DL E SR A 2] Keil (222358842, R IRAAREE AN IER, FETFIERE Keil

2R BRAT

B 7. &% ArteryTek.AT32F413 _DFP

Pack Unzip: ArteryTek AT32F413_DFP 2.0.0

Welcome to Keil Pack Unzip
Aeleaze 11/2021

Thiz program nstalls the Software Pack:

ArteryTek AT32F413_DFP 2.0.0
AneryTek ATI2F413 Series Device Support Drivers

Destination Folder

[D-Kel_v5\BRM\PACK ArteryTek VAT 32F 413_DFFAZ.0.0

I MNext »> I Cancel

& 8. %3t Keil4_AT32MCU_AddOn

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

Folder Selection

Select the folder where SETUF will install files

This Add-On will install into the following product folder

press “Browse” and select another folder.

Destination Folder

To install to this folder, press™Wext”, To install to o different folder,

*

ARMKELL

D:WReil_vdl

Browse. ..

Haxt > Cancal

WA FTIF keil, s Pack Installer B¥5, £ Pack Installer # &t 72 £ file, %+ import, S AM
HERE IR 7 N R B0 B pack £ 58 R

& 9. Keil F Pack Installer E#x

A pvision
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
=a=- A | | | | &= <€ ik #z| B apci2ma
3 SEEXE
Project O x |

& 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,
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A 10. %% IAR_AT32MCU_AddOn

‘) Setup AT32 MCU AddOn Package to IAR V2.0.5 *

This SETUP program installs:
AT32 MCU Device AddOn Package to TAR
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%

Canca

JEB: KT Pack KRENTEZIHEMHY, iFS# (AT32F413 [F11/F BSP&Pack M /H755) 1) “2 Pack &+
B BT, fFIEE R TS I FIE 7 P — 7= i A5 — 20 2 MCU—AT32F4xx 751 T #19 BSP f#/%/\AT
32F413_Firmware_Library Vx.x.x\document.

1.1.3.3 i AT-Link R E T

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

& 11. Keil Debug i%&5i

iﬁﬂﬂ| d‘}.| ‘ |'E“ |;E;?fféﬂ=||Z§TMR_|CFnter Va—ﬂﬁ|@|0 @ﬁ|
@ ILI Iﬁl @ | %Q| template vﬁ ’ A.? @
Project L | ] main.c
=% Project: template
1] P K Options for Target ‘template’ X
sy template
BT user Device | Targat | Output | Listing| User | C/C++ | den | Linker Debuz Queilitiec |
] at32f413_clock.c
- ol i ith trioti i > 3 - - i
L1 st320413 int.c Use Smudator  with restrictions  Setings | | @ Use: [CMSISDAP Debugger | setiras |
. [ Limit Speed to Real-Time ULINKZ/ME Cortex Debugger &
_] main.c MK Pro Coptey Debyoge
L bsp [¥ Load Application at Startup [+ Run to main(} ¥ Load Crﬂ::'?"DF PE“bLICICI I main()
] at32f413_board.c Initialization File: Initializatid Models Cortex-M Debugger

= £ ST-Link Debugger
L.i firmware ‘ J PEMicro Debugger 4
S emsis Restore Debug Session Settings Restore gtgllfél:il; E:e[:kljlugger

j sifst:m_a:i::g.c I¥ Breakpoints I¥ Toolbox ¥ B i;tLabsBIUEtA [(]:E‘T‘tUQQEfb v
siandp-# = ¥ Watch Windows & Performance Analyzer [ Wroh T et

.......

EHG readme v Memory Display ¥ System Viewer v Memory Digplay ¥ System Viewer
_] readme.tut
CPU DLL: Parameter: Driver DLL: Parameter:
SARMCM3.DLL [-REMAP [SARMCM3.DLL |
Dialog OLL: Parameter: Dialog DLL: Parameter:
‘DCM DLL |1:cn-14 |TCM DLL |-pCN|4

Manage Component Viewer Description Files |

0K H Bemmall H Defaults | Help

7f Debug .7 Settings # A\ Cortex-M Target Driver Setup i K&,
1. Zgik$ AT-Link(WinUSB)-CMSIS-DAP/AT-Link-CMSIS-DAP;
JEE: KT WInUSB, #2%# (FAQ0136_unfiffi ]l AT-LINK f] WinUSB ZhRESE T FHEE R ) , Z XS ] UM T
FFLFIE B 77— B G TFR %+ —~FAQ—FAQO0136 F#.
2. Port #%# SW, H%2)ik SWJ;
3. HINCiRSE ARM SW-DP B,
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K 12. Keil Debug #%£3T 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 BAE Utilities B, Jt2 % FEIFRRIETHE 1, 7EEDHE 2 NHSE %S 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 Flash Menu Command

I
% |Use Targst Driverfor Aash Programming [~ Use Debug Driver

2 CMSIS-DAP Debugger Settings ¥ Update Target before Debugging

it File: — J Ed... |

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

& 14. IAR Debug %

P
File Edit View CMS\S-DAP Tools Window Help
aal =N~ ] [& Add Files... 24 Q> KrE< B >0 BB =0 > il
Warkspace [& Add Group...
Debug [}1| import File List...
Fi Add Project Connection...
e —
O} Jiemplate  ma Options for node "template” X%
X | Remove ion w2
20
13 create New Project... £ ma
‘™ Add Existing Project., | Category: Factory Settings
General Options
£ Options... Alt-F7 Static Analysis
erston Control Syet R o':;';i Runtime Checking
fersion Control System . -u“m. CfC++ Compiler Setup Download Images Extra Options Multicore Plugins
. Assembler
Mak F7 fare and
8 ke = 28| Output Converter )
B compile ctrisfFr [PPEIE | stom Buid Driver FIRun ta
are is
@ Revuild a1 Buld Actions CMSIS DAP v main
Py Lirker
& Bstch build... Fa Imulator
CADI
C-STAT Static Analysis (CMSIS DAP —
e GDB Server I-jet/ITAGjet
) stop Build CtrisBreak 55 FOR .| potmagiet J-Link)-Trace
I-inkf1-Trace :
© Download and Debug Clrlsp [rreeses T Stelaris L' 5‘:”:"5
u-Lin
» | Debug without Downloading Nu-Link PE micro
%) Attach to Running Target naz3zEd Z:T“EK" ST-LINK
Make & Restart Debugger iR |"REREL | oty Driver Third-Party Driver
Restart Debugg Ctrl+Shift+R TIMSP-FET TI MSP-FET
CREUETERE e ogroup TS TI XDS \debugger\ArteryTek\AT32FA07:G._| |.
Download »
SFR Setup
ogroup
o CMSIS-Manager
Open Device Description File [3
) Eoce
Save List of Registers... S
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

JEE: KT Flash 4 KfF. MCU 25474, Jlink /Z4#6ZIMCU Z4717A 0 W, i527% (AT32F413 /114
BSP&Pack /755 ) HHKE T, UM FFD . 1FHEEE T 7 1L 7 0 s iR S — 2 7 MCU—
AT32F4xx #7 F#;1) BSP f#//7\AT32F413_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. HE4E RS E Mk AT32 Work Bench XX 54t

& 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. K BE

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 zsE

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.
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A R[-RY AT32F413 N T

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. BIHERESRE

[ 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 2 2.0.4




A=Y AT32F413 A (T8 8

2024.01.05

(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

B21. “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, AR

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,

#1671 A 2.0.4




A=Y AT32F413 A (T8 8

RS EER CHARER T E2E.
m /MK GPIO WE

& 24. 4% GPIO #E

Parameters Settings GPIO Settings NVIC Settings DMA Settings

Output level | GPIO type Pull type GPIO mode Driver capability Madified

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

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
& 25. 4+ DMA #&E
Parameters Settings GPIO Settings NVIC Settings

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

DMA1_Channel1_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 EATH 2 2.0.4




AR AT32F413 A (T8 8

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. EfAAHRR

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. WHePECE S

[ 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

2024.01.05 % 1811 2 2.0.4
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2024.01.05

& 29. RIGTHK

[ 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. “HEEHR” &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—

#F197] A 2.0.4




o[- AT32F413\ [ 1 F 3
1.1.5 PUEEMR SXX HE

B DI WOXHAMEHIMS . Flash 2. SRAM F &5, fifE SXX32F103, i AT32F413 Xt v
e

B B [ERMEER S ICPASP B KEIL/ 1AR F#; SXX32F103 HEX X fFuk BIN (14

B D= WRAFE, N SXX32F103 HEX C#FEk BIN U AAME#RIEEHT KGR IE

B PRI BEEMTRES W IEAT

B PR H. HAh i EPiEHEE TE S % (MG0003_M SXX32F103 #1H %] AT32F413) , iZ3Ckyw]

MR 3R B 5 i — 72 iR — E R MCU—AT32F4xx F 513K
B PN WREAEW FRPRERTFERIERIZT, ESHEA M HARET, U KRS
DB AR SRR N sV Bhfg e o
T HTAT32F41 3R R G HIA 178 RE il B IN 7 17 h s 7 1 T F 5 F X, -5 3 24SXX32F 103
FE/FTEATI2F 413 LS (TR EN 1o KT U7 E e TR HE, 15 FATI2F2 I H FHF (ANO004_Perform
ance_Optimization ), ZM/H4E 1d 7] M IS 7] F11E H 77 A — ARG L % ##~AP Note—ANO004 7K »

1.2  AT32F413 i /5 KR Th e e B
1.21 PLL W88

1.2.1.1 PLL XF 72MHz ¥ &

AT32F413 N B PLL & il % 200MHz BF8h, IR s T 72MHz I 3E s A E . 250 48 S H AR
% %€ PLLRANGE % 1i#8, KT 72MHz iFf PLLRANGE=1, /N T-%4T 72MHz i} PLLRANGE=0.

i} SXX32F103 BSP It} PLL &€&/ Fiaf]: (HEXT=8MHz,PLL=72MHz)
RCC->CFGR |= (uint32_t)(RCC_CFGR_PLLSRC_HSE | RCC_CFGR_PLLMULLY);

B R SXX32F103 27 7E AT32F413 firth KT 72MHz BF 2R, 75 ZA/MIC & PLLRANGE 7.
#tn PLL=200MHz i5F, & B T:

& 32. SXX f&F7E AT32F413 % i 200MHz (K40 E
#define RCC_CFG_PLLRANGE_GT72MHZ ((uint32_t)0x80000000)

[*I< When PLL frequency is greater than 72MHz */

RCC->CFGR |= (uint32_t)(RCC_CFGR_PLLSRC_HSE | RCC_CFGR_PLLMULL25 | RCC_CFG_PLLRANGE_GT72M

HZ);

i F§ AT32F413 BSP i} PLL 52 FEFFufl: (HEXT=8MHz)

Al 33. AT32F413 crm_pll_output_range 2%

typedef enum

{

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

} crm_pll_output_range_type;

2024.01.05 % 201 2 2.0.4
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AR R AT32F413\ 118 38

f5ilfn PLL=72MHz I, BT

crm_pll_config(CRM_PLL_SOURCE_HEXT_DIV, CRM_PLL_MULT_18, CRM_PLL_OUTPUT_RANGE_LE72MHZ);

1t PLL=200MHz I, &E W

crm_pll_config(CRM_PLL_SOURCE_HEXT_DIV, CRM_PLL_MULT_50, CRM_PLL_OUTPUT_RANGE_GT72MHZ);

WA BEAMHE R, 3% (AN0118_AT32F413 CRM_Start_Guide) . %M FHZE 0 il AR /)
BHE B 5 AR 5 K& S FF—AP Note—ANO0118 FRHL, R4 4H T AT32F413 [ Bhiag
i B 50, PAR el 4 B ARG 0 B B B T2 (New Clock Configuration) SRHisE Az il A8 22 1 i
BRARRD IR B TAE, 1% T AT MAERE ) BHSE B 5 M — = i UE — 3298 MCU—AT32F4xx 5513k

EXO
& 34. FEde IRHCE 7 M G B TR
‘ Tool
I T —
& AT32 IDE_Linux - sk
- FEclipseFF BRIETLA TR T 1002
& AT32 IDE Windows =IFATI2 MCURET EclipseF T R E A

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

1.2.1.2 PLL B3R
24 AT32F413 W E 1) PLL iy 108MHz DL R Bhist, 35 B ER0E E shig IR ) oh g .
fifi Fl SXX32F103 #2/Ph, 4T7F system_Sxx32f10x.c K 34T ¥ R G A HlR AL B il (K4 1
2.1.1 PLLECE) , fE%L static void SetSysClockToxxM(void) 38 hnin ~ &} AR 43 -

35. SXX 2fF PLL H3hBIBETHRAE
[* Wait till PLL is ready */

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

{

}

*((unsigned int *)0x40021054) |= (0x30); /I JF/ B 58 NiHTF L] # 5) 6
[* 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)

{

2024.01.05 2R 2 2.0.4
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R = % AT32F413\ I 15 38T

}
*((unsigned int *)0x40021054) &=~ (0x30); /I 47 E 3178 WiHTF L] e T) 88

i AT32F413 BSP i} PLL [ Zhi5 i = 4] 45 A5 5 Ju 61 -

& 36. AT32 #2f¥ PLL BaIIg M=) HEc 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();

TEB: WIRIFIE T H 07BN R Ih RS, TR #h D] #e e b R ] T 5078 AT L T 5E, K S 45- 2 i
XTHEH -

1.2.2 WfHTHF FPU Zhee (BEHEFRBEHEHEIT)
Keil PREEHR 2 LU B
@ ¥ AT32F413 BSP/Pack 5 &Mt () SXX BSP/Pack E #4424 Floating Point Hardware.

37. Keil 3% HEFEIF S FPU

kA Options for Target 'PWM_Output’ *

Device Target ]Dutput ] Listing] User ] C/C++ ] hsm ] Linker ] Debug ] Ttilities

ArteryTek AT32F413C8
Code Generation

Xtal (MHz): [12.0 ARM Compiler: |Use default compiler version j
Operating system: | None j
System Viewer File: =
|.%T32Fi13;f.;f..svd J W Use MicroLIB r
™ Use Custom File Floating Point Hardware: Single Precision -

Read/Only Memory Areas Read/Write Memory Areas
default  off-chip Start Size Startup o e e e e

@ T SXX32F10X RFZAHE FPU DiRE, H /W 7EZ A7 SXX T &I & TFENFT I FPU

Dlifie s SR AL 2 .

B TS H (AT32F413 [E {4 )E BSP&Pack MR ) 2% Keil 3135 PACK |, f&iii o<k
A

B FRIEEE AT XNALS, JRJS1E Options--Target H1ik+%;

2024.01.05 #2271 2 2.0.4
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B 557 {E system_stm32f10x.c ) Systemlnit AT LA INLL FACE, K cmd.h EsIin\ L
i,

A 38. Keil IREHHINFFE FPU KIS

/* Enable FPU*/

#if defined (__ FPU_USED) && (_ FPU_USED == 1U)

SCB->CPACR |= ((3U << 10U * 2U) | [* set CP10 Full Access */

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

IAR FR85Erf [RIFE 3 LA R PR R 1
D f§iFH AT32F413 BSP/Pack =i # &M () SXX BSP/Pack B #1414 Floating Point Hardware.

& 39. IAR HEHIEFEFE FPU

Options for node "template” x
Category:
n
CJC++ Compiler Library Options 2 MISRA-C:2004 MISRA-C:1998
Assembler - - - ]
Target

Output Converter arget Qutput Library Configuration Library Options 1
Custom Buid o .

sudActons || Processor varian

Linker O Core Cortex-M4

Debugger

Simulator B

s @® Device ArteryTek -AT32F413RCT7 .

CMSIS DAP N

GDB Server (O CMSIS-Pack

14et/ITAGjet

Iink/3Tr

B ?gla”;a:e Endian mode Floating point settings

Nu-Link .

PE mioro Hrle FPU VFPvA single precision v
STHLINK Big

Third-Party Driver — 16

TIMSPFET oEse

TIXDS BES

TrustZ
DSP Extension
Sec
Advanced SIMD (NEON)
Carncel

@ HT SXX32F10X RFZALRE FPU DhRg, H P WFHEAE 2/ SXX BT SR LN FPU

oI SR

B TS H (AT32F413 [E {1 BSP&Pack MHIFERI) %3¢ IAR 345 PACK |, BHUHIEk
GG
FIRSE AT MRS, SRIG7E General Options--Target H1iE$%;
55 T 7E system_stm32f10x.c [ Systeminit BEF LML FECE, H4 cmd.h I T
H,

& 40. IAR I INTT /R FPU RIS
[* Enable FPU*/
#if defined (_ FPU_USED) && (_ FPU_USED == 1U)
SCB->CPACR |= ((3U << 10U * 2U) | [* set CP10 Full Access */
(3U << 11U * 2U) ); /* set CP11 Full Access */
#endif
2E4m e 23| - I
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1= AT32F413 A\ [ 14 Fl$a 7

B2 {5 Hi52% (AN0037_How_to_use FPU) , %M HZE1CA] WHER: 1R 5 Mk —FoR 57
K FF—AP Note—AN0037 3iHL, FHr1E4NEIA 7 Wnfe[7E AT32 MCU i FPU Zhig, LA Keil
| 1AR R85 R IFH R &

1.2.3 AT32F413 TZ£5/3EZ %4 Flash fIN B SRAM X/ ik HRAC B 83
% T AT32F413C8T7 #b, HAA- S @it H P RSB 6 B S RN I N A i a3 A SRAM 2 Fe s F

LA AT32F413RCT7 A, WHEINAAA#-ifi#s Al SRAM 1 DL B N LA R = FhACH :

- ZW: 96 KB, NZW: 160 KB, SRAM: 32 KB (i) EkiL);

- ZW: 64 KB, NZW: 192 KB, SRAM: 64 KB;

- ZW: 112 KB, NZW: 144 KB, SRAM: 16 KB.
NAZ LA IAE 5 AR (1Y) Flash FIFE 20 AR, A F8 CPU EHUKR, Flash (138 £ BRA
T AR NS B R RGP 200MHZ, AT32F413 %454 96KB K/, 128KB bin S
AT 96KB AL 200MHz 34T, JGTH 32KB bin XA JEE AR X, $UTHE 4 80MHz,
ISR EL SXX32F10X #fm £ 4 72MHz TR, EFERMPATIR R FERFN 0.4 5.
PE SRAM 16KB/32KB(ERiA)/64KB k/NAT LB BA FARMT 5 ik #%:

AT32F413 SRAM X/NEE W I FLASH H 7 KRG 4dE U, AL E EOPBO 5, HilkfZ: Ox1F
FF_F810. EOPB0=0x0(0x2) #*/~} I SRAM & 64KB, EOPB0=0x1 F*/~ )} - SRAM & 16KB, E
OPB0=0x3 %/~ i . SRAM 4 32KB. ff#ft EOPBO A 55N B Bk RESET —IK.

R 3CLL AT32F413RCT7 Jfl, EHHEA 4 ICP/ISP J53 SRAM K/NEFACE 1 7k. % SRAM ¥
JEA I R N 7B, 155 % (AN0026_Extending. SRAM_in_User's_Program) , %M fH2&ic
A MRS SR B 7 B 5 I R R —AP Note—AN0026 3RHL .
B Artery ICP Programmer I.H (BOOT0=0,B00T1=0)
AT-Link /J-Link ##:3] MCU -- & #F - HP R2454E - EOPBO &% 16KB/32KB/64KB
Chn A HAD B — R L) - MRS, RIsEiEi.

E 41. ICP TE4%BH P RAHWEEFE SRAM K/h

[ Artery ICP Programmer_V3.0.03 — X
File  J-Link settings  AT-Link settings | Target | Language Help
M
, Part Number: AT32F413f 3ss erase . ? |- ?
Disconnect Erase main flash ’
AT-Link-EZ FW:V2.1.2

AT-Link SN:  A4686512004(

Erase SPIM i&. 41 77
Erase sectors T

[ spim |

AT-Link

User system data

W25Q128v 16l
Access protection 4
Memory read settings
sLib status

Address Ox (08000000 Read size Ox Read

Download

2024.01.05 #2471 2 2.0.4
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AR AT32F413 A (T8 8

B 42. F P REGEER R E%EE SRAM K/

{7 User system data X

Access protection EOPBO(SRAM)
FAP Disable v

System setting byte

Ss5B

nWDT_ATO_EM nDEPSLP_RST

Erase and program protection bytes

Name Startaddress End address  Size EPP | EPPO-3
[ sectord 0xB000000 0xBOOOTFF 0xB00(2K) N
[ sector1 0xB000E00 0xBO0CFFF 0xB00(2K) N
D Sector2 0x8001000 0xB0017FF 0800(2K) N
D Sector3 08001300 0«B8001FFF 0800(2K) N
[ sectors 0x8002000 0x80027FF 0x800(2K) N
[] sectors 0xB002800 0xBOOZFFF 0xB00(2K) N
[ sectors 0xB003000  OxB0037FF  OxBOD(2K) N v | [ selectall
User data
Date 0 1 2 3 4 5 6 7 Clear

Data 07 (0x) FFFF FF |FFFF|FF PP FF

Load file

Save to file

SPIM encryption key

KEYD 0Ox
KEY¥4  Ox

KEYZ 0x KEY3 0Ox
KEYE  Ox KEY¥T  0Ox

Load from device Load from file Save to file

B Artery ISP Programmer T.H (BOOT0=1,BO0T1=0)
UART i USB #4%3| MCU - —H T PR N - EHmEH 28l - T2 -
- EOPBO %#% 16KB/32KB/64KB (HiA HiAth i B —IF i EL4F) - MW E, RIsEMiEs.

& 43. ISP T R4wHEH P RGHHIEE SRAM K/

i Artery ISP Programmer _V2.0.04 - x

ARM-RY M5 TT

() Brasze ® Edit User system data

(O Dewnload to device (O Disable sLib
Wo.  File Hame File Size Address Range(Ox)
1 413, hex 3412 05000000-08000D53
< >

Erasze the sectors of file size

05003000 00000004 00000001

C:\test_binhex\UserSystemData—F405. bin

O Upload from device C:htest_binhexhl.bin

() Firmware CEC 0o
() Flash CRC

Secterl—0xB000000 Factorl—0x3000000
() Frotection DISABLE Aceess protectien

2024.01.05 # 251 2 2.0.4




R = % AT32F413\ I 15 38T

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

WePERT EAE M Port-IR Rl E, N B R8RS -G iH-- 1k 3% 16KB/32KB/64KB--f
R G — AP RGEFR R k-1, 808 T8 RGUEHE SCF--4T0T
(BLRAFHRHT RGERRE D -ITE.

& 44. ISP Multi-Port Programmer TR/ RSGHERE

R_-RY #455D

Luguge: [Baglish  v| Fort ope: st - Befresh(F5) | [ Seleot all
! Fort name Device Frogress Status

1 oML AT32F413RCTT_256K

2 COM32. AT32F413RCTT_256K

User system data file edit

Acoess protection ‘EOFED (SEAI)
AP Enable v 32KB SRAM v

System sstting

ng byte
SSB [ =9DT_ATO_EN  [] nDEFSLE_RST

/
| Begin(F2) I

ess range (0x)
0000-0800008F

Erase and progran tion bytes
Hane Start a.. End add.. Size zpp | EFRO-3
[ Sestor ORSO00000  GvE000TRE  Ows00(zE) [ |
[ 5ector 1 0xB000800  0x8000FFF  0xB00(2K) N
[ 5ector: 2 0xB001000  0x800L7FF  0xB00(2K) N
[ Sector3 0xB001800  OxB0D1FFF  0x800(2K) | ings
[ Sectora 0x8002000  0xB0027FF  0x800(2K) | >
[ sestor! 5 0xB002800  0wBO02FFF  0xB00(2K) [N
[ sestor 6 0xB003000  0x80037FF  0xB00(2K) [N ? J®) Dow
[ seetor 7 0x8003800  0w8003FFF  Ox800(2K) (W
[ (004000 0u8NATRE__ nwann (5} [ Select all
User dat
pae o 1 |z |3 4 s & |7 Clear
Data 0---7 (0) FEFF |FE(FF |FE(FF |FF |FF
Load file

Save to file
[

SPIN encryption key

KEXO Ox W o Kmiz ox ES 0x
V4 Ox TEYS 0x KBS Ox E7 o
5 6

Load fron E:‘lel Sewe to file I =

AHEFATH APP R FHARF &2 SRAM K/h: B 5 APP i 1) SRAM 258 K T 205 I SRAM %%
8], FEF4xiEN Hardfault.

1.2.4 &5 5 AR B R, 5ME Flash FIiN#E)

1.2.4.1 V5 {RP”
i 1] G B K S8 B n s, /8 1284 Flash /7% X k. — B % E 1 Flash BV RS, WET
Flash 774 X A ge il B2 (0 IR AT A Re i, A Reif I JTAG 8 SWD i, 4 H ISP/IC
P T AMERRDT R GRS, O 2ok FLASH BEATHEER#R AT o
AT ISP/IICP TLHEXT IC #EAT V5 10 OR4 5 il B U7 8] ORAP 384, a0 F -
B Artery ICP Programmer T.H (BOOT0=0,BO0T1=0)
JE VRS s A& AR E - I OR3P - J3 F U7 1 DR
FERRUT IR RS s A& A - U IR R AP - R U7 1) DR
B Artery ISP Programmer I.H (BOOT0=1,BO0T1=0)
Ja VTR fEReFREe ORI B VIR CRAP-- N — 202, RIRDEE AR s
BRI R ORA . AEREBRAELRY . ZEFIVT M ORGP -- T~ —2B--/2, BIAHE Flash filfin e .
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AR

AT32F4M13 N1 IET

F 45. ISP T A/ 5 a4y

AR HeAEH

(O Edit User system dats

() Brase
O Download to device

Ho.  File Hame File Size Address Range(Dx)
1 413, hex 3412 08000000-08000053
Confirm
>
i 23
o

() Disable sLib

<

0 Are you sure to enable the access protection?

: 3

0 00000001
20 (V)

O Upload from device G \test_bizhexil bin
O Firmware CKC 0o
O Flash CRC
“I Sector0—0x3000000 Sector0—0xE000000
I@ Frotaction EHABLE | |Access protectien ~ I

Bty Close

[
/& 46. ISP LB MRV A {RT”

-

AR KA

File Size Address Range (O

Ho File Hame
3412 03000000-08000063

1 413 hex

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

oy ¥
C:\test_binhex\l bin
(O Firmware CRC oo
() Flash CEC
-] Sector0—0xG000000 Sector0—0xE000000
I@ Protection  |DISABLE | [Access protection v I

Gz Close

fRER VIR ORGP fERE/BRAEDRY . ZEHTT

B Artery ISP Multi-Port Programmer 1.2 (BOOT0=1,BO0T1=0)
JE VT RY: {ERe/RAE R S8 VI R ORI --JT 0672, BRI R RE P s

Uil OR3P --IF 062, BT Flash f#FRne .

MR BRE TR BEIET BRI S ERRELR 15 1 (R

S S
2024.01.05
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AR

AT32F4M13 N1 IET

1.2.4.2 BERY
SR EH T4 Flash 774X e # Flash 728X IRMSELTT. — HE T Flash M5 Gy, WHE

(¥] Flash £ XAt A el i AT 7 305 A

AT ISPNICP L HX IC #HTH S R SRS R 8 4E, W
B Artery ICP Programmer T.H (BOOT0=0,BO0T1=0)

JE BRI W ERAE--F P RG2S TRy 50 X - B 54
fRERIBR SR W BRAE--H P RG2S DRI 5710 X -- B B 54

& 47. ICP TEERABSHY

2024.01.05

e

User system data

Access protection EQPBO(SRAM)
FAP Disable v 32KB SRAM

System setting byte

EPPO-3

BTOPT

NWDT_ATO_EN nDEPSLP_RST nSTDBY_RST

Erase and program protection bytes

Mame Start address End address  Size EPP A~
[isectord : OxBD0D000  OxBODOTFF  OxBOO(2K) |

Sectort 0xB000300 __ OxBO0OFFF__ 0xB00(2 N

Sector2 0xB001000  OxBODITFF  0xB00(2K)

Sector3 ONBODTE00  OXBODTFFF  OxBOO(ZK) -_
T sectora Ox8002000  OxB0027FF  OxB0D(2K) | N

[ sectors 0xB002800  OxBOO2FFF  OxB0D(2K) | N

[ sectors 0xB003000  OxB003TFF  0xB00(2K) N v | [] Selectall
User data

Date 0 1 2 |3 | a 5 6 7

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

SPIM encryption key

KEYD Ox
KEY4  Ox

Load from device Load from file

KEY2 Ox
KEYE  Ox

KEY1 Ox
KEYS Ox

Clear

Load file

Save to file

KEY3 Ox
KEY7 Ox

Save to file

% 28 W
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& 48. ICP TEMRESHY

{7 User system data *
Access protection EQPBO(SRAM)
Fap Disable v 32KE SRAM v

System setting byte

nWDT_ATO_EN nDEPSLP_RST nSTDBY_RST BTOPT

Erase and program protection bytes

Mame Start address  End address  Size gpr * |EpPo-3

[ sectord OxB000000  OxBODOTFF  0xB800(2K) N

[ sector1 0x8000800  OxBODOFFF  0xB800(2K) N

[ scctor: | O0xB001000  OxBODTTFE  wB00(2K) | N

[ sectors 0x8001800  OxBODIFFF  0xB800(2K) N

[ sector4 0x8002000  OxBOD2TFE  OxB00(2K) N

[ sectors 0x8002800  OxBOD2FFF  0xB00(2K) N

[ sectors 0x8003000  OxBODITFF  OxB800(2K) M v | W] selectall
User data

Date [ 1 2 3 4 5 [ 7 Clear

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

Load file

Save to file

SPIM encryption key

KEYD Ox KEY1 Ox KEY2 Ox KEY3 oOx
KEY4 O KEYS 0Ox KEYS  Ox KEYT 0Ox

Load from device Load from file Save to file

B Artery ISP Programmer T.H (BOOT0=1,BO0T1=0)
JERBE R EReFREERY . BB E R --T -, RInEHS R
RS R (EREEREELRY . BB E R - 02, BIFHERS R
B Artery ISP Multi-Port Programmer T.H (BOOT0=1,BO0T1=0)
JERBE R EREFREERT . BB E R --ITIR--2, BIF SR
RS R (EREIRBELRYT . BB SR --IT IR, HIATERS IR
i RE THE RPN GGG LR F BB (R

1.2.4.3 S8 Flash Jn%s (N BABL AN SR A A48 0 25 Y8 Bl 9 08 O %)
XTANE Flash hnss, 75 B 5aEAT a0 15 B I # YE A I 2 %05 f5 i besk P 2T, SR 5 1 8 U7 I R
I YE TR 1) 2 A 0x08400000 J- 45 75 EEHN %5 (1) 25 18] K/  AMAFAi 25 N 5% Key, HER 412 OxFF 5
& OX00 NIAINES, BTN . MR VT R R 2 SR 28 I 2% Key W& 4> OXFF.
PAUR N ICPNSP T H AN A A7 fifh o F 45 AF i B -
B Artery ICP Programmer T.H (BOOT0=0,BO0T1=0)
R IR AN AEAE A - BRI A A8 A - BN A8 I VG - - P R R R
AN A AR N2 Key--RH 2% 4%
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AR AT32F413 A (T8 8

El 49. ICP T EX /M fas na e

§5' Artery ICP Programmer_V3.0.03 -

File  J-Link settings  AT-Link settings ITargetI Language Help

i Part Number: AT32F413RCT7 FlashSize: 256KB | __:II ?r ?
AT-Link-EZ ~ FW:V2.1.2 +

AT-Link o |AT-Link SN: A46865120040F15809170802  (WinUSE) ﬁ 4‘_; jj
SPIM FLASH_DA 0x | 1000000 | §® Remap0 (Use PA11/PA12 pins)

1 Jryee [wasaizev 16MB || Select | O Remapl (Use PE10/PB11 pins)

Memory read settings

[ User system data X ]
Access protection EOPBO(SRAM)

FAP Disable ~ 32KB SRAM ~ ]

System setting byte ]

nWDT_ATO_EN nDEPSLP_RST nSTDBY_RST BTOPT

ssB

Erase and program protection bytes :I
MName Start address End address  Size EPP A | EPPO-3
[ sectoro OxB000000 OxB0007FF OxB00(2K) N
[ sector1 0xB000200 0xBOOOFFF 0xBO0(2K) N
D Sector2 08001000 0x80017FF 0x800(2K) N
D Sector3 08001800 0xB8001FFF 0x800(2K) N
[ sectors 0x8002000 OxB0027FF OxB00(2K) N
[] sectors 0xB002800 0xBOO2FFF 0xBO0(2K) N
[ sectors 0x8003000  OxBO037FF  OxB00(2K) N v | [ selectall

User data
Date 0 1 2 3 4 5 6 7 Clear

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

Load file

3 Save to file

SPIM encryption key

KEYD 0Ox KEY1 Ox KEY2Z Ox KEY3 0x r
KEY4 Ox KEY5 Ox KEY6  Ox KEY7 0x

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

B Artery ISP Programmer T.H (BOOT0=1,BO0T1=0)
W RGEIE-- T — BB BUMBAEE A I Key--N 23 % .
& 50. ISP A XM ERAEA% 2 N3 R

FIN encryption keyw

KEY0 Ox KETL Ox KEYZ Ox KEY3 O
EEY4 Ox KEYE O EEYE DO KEY? Ox

Load from device || Load from file Save to file

B Artery ISP Multi-Port Programmer T.H (BOOT0=1,BO0T1=0)
N RG-SR - N AR S N A Key--0RA7 2301 TT 4R

1.2.5 TEREFHXS AT32 5HAh IC Fi:
B EHL Cortex-M &% CPU ID 5X4y, M50 AKX 4 H MO,M3,M4 W%

2024.01.05 £ 30W 2 2.0.4




[

AT32F413 N[ 15 FH{EmE

2024.01.05

& 51. $EH Cortex H-5

cortex_id = *(uint32_t *)OXEOOOEDOO;// #:HL Cortex %5

if((cortex_id & 0xC241) == 0xC241)

{

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

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

B &£ UID,PID FRK 4

A 52. {£EL UID,PID

* 3KHLAT32 MCU ¥ UID/PID fy &tk
#define DEVICE_ID_ADDR1 Ox1FFFF7F3
#define DEVICE_ID_ADDR2 0xE0042000

I* FFAEID ¥/
uint8_t  ID[5] = {0};

/* AT32F413 MCU type table */

const uinté4_t AT32_MCU_ID_TABLE[] =
{
0x0000000470030240,

0x00000004700301C1,

[/AT32F413RCT7
[/AT32F413RBT7

256KB
128KB

h

/* 3KH UID/PID */
ID[0] = *(int*)DEVICE_ID_ADDRI;
ID[1] = *(int*)(DEVICE_ID_ADDR2+3);

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

I* #H4 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");
}

/17 X Artery MCU [T H 45, UID ZHbhk
I15E U MCU Byt &%, PID f&hbtk

LQFP64
LQFP64

#3MR

Y fE AT32FAxx izl &F A EA 24 1D %ifid, KEREEIR) ID 5 84401 64bit F9%E, #t

A 2.0.4




AR AT32F413 A (T8 8

A PLX 0t MCU ZWE—Fh 5, 88 245 Bi5 S5 % M S5 H AR T RM 11K (DEBUG) 17 LA K (A
N0016_Recognize AT32_MCU) , 1ZN 28 n] AR D RHE B 7 Ml —-H AR 5H k2 H—AP No
te—ANO0016 F:HL .

2024.01.05 #32]| 2 2.0.4
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<[

R AT32F413\ [ 1 F 3

2.2

2.3
2.31

2024.01.05

THHRPEIRERE W&
R B s Hard Fault Handler

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

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

& 53. #in7T)E FPU fI40RS

void Systemlnit (void)
{
[* Enable FPU*/

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

#endif

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

Keil 3 H i Jlink £33 IC

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

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

FEFF T HOERE H 1
&7~ Error: Flash Download failed—“Cortex-M4” |a] &
7 KEIL /7 H Bl N 2 5

& 54. F# 4P 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)

#3BW R4 2.0.4
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o[- AT32F413\ [ 1 F 3

HH B B A SR PR AT REAE DA R LA

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

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

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

2.3.2 &7~ No Debug Unit Device found |

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

2.3.3 &7~ RDDI-DAP Error 53

RIS L Keil AC6 g i as i BRIAILAL 2 28-0z, 7 Z % N-00/-01.
EFEF ¥ JTAG/SWD PIN disable, fi#ih 5554225 AT32 KE N .

2.3.4 ISP B O FEIRILIE &

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

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

2.3.5 AT32KETH
TEAH ] AT32F413 i, FH P Al HEAE DL R 845 5 BV R FEFE -

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

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

1.

2024.01.05

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

R ICP # 4 L B 44 AT-Link JAiRX%8, %4 AT-Link RST pin 28K S, ICP A
FEE S SR B ERE, EEEERS A NI ARE .

i F Keil HE44TE AT-Link 43528, %8 AT-Link RST pin 2385 M, 7 Keil £ debu
g AHEECA T B AHER LD, 8T DAERRFE TR R N 4.

# 34nR A 2.0.4




AR

AT32F4M13 N1 IET

& 55. debug FHEH B

CMSIS-DAP Cortex-M Target Driver Setup

Debug |Trace ] Flash Duwnlnad]

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

T-Link-Plus(WinUSB) CMSI9R4 IDCODE

Device Name |

SWDIO -
Serial No: [4AB41500004026 © &x2BAO14

Fimware Version: |2.2.11

¥ SWJ Port: [SwW vl
Max Clock: [10MHz v

* Automatic Detection
" Manual Configuration

Add | ['elelel L;n:-aiel

ARM CoreSight SW-DP Up

ocooe: [ |

Device Name |

AP: |0x00

]ﬂhllﬂ
-Connect & Reset Options -
Connect: |under Reset _ | Reset: [HW RESET

[V Reset after Connect
q ™ Log Debug Accesses

=]

[V Stop after Reset

-Cache Options -

[¥ Cache Code
[ Cache Memory

Download Options

[~ Verfy Code Download
[~ Download to Flash

0K ||

Cancel I

4. [ IAR BAHERD AT-Link 8308%, %42 AT-Link RST pin 238 E A, 7€ IAR ) CMS

IS DAP FHEHCN B FHZIHE A LT,

HUAT AR P R T 3

& 56. CMSIS DAP A&

Options for node "template”

Category:

General Options

Static Analysis

Runtime Chedking
C/C++ Compiler
Assembler
Output Converter

Setup  Interface Breakpoints

Reset

Factory Settings

Custom Build
Build Actions
Linker

.Conned during reset (default)

Debugaer
Simulator
CADI
GDE Server
Ijet
J-link/)-Trace
T1 Stellaris
Nu-Link
PE micro
STLINK
Third-Party Driver
TI MSPFET
TIXDS

Duration: 300 rns

[JLog communication

$PROJ_DIR$\cspycomm.log

200 | s

Emulator

Always prompt for
probe selection

Serial no:

Cancel

2024.01.05

#3/BW
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AR AT32F413\ [ T4 I

3.2

3.3

2024.01.05

Z4PEX sLib(Security Library)
3%

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

BN —EE K, AT32F413 RERME 1 224 FEX (SLIB)MIDjRE, LAR 1B ) IP-Code # £
F P R B e sl i, 2 s BERS1E H

oL JR 2
W DB R A P R X (W 5 A IK ), P R B T B BB X

s, DUBRIRIIIThRE, HoRs ARE DXCOR] LSRR 4n A 7 2 7 AT O K.

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

B 52 %4 X (SLIB_INSTRUCTION) N I FE P AR E# MCUIZE 1L I-Code /& ZR FIUE FR 4 (1N RE#
HAT), AREIEIED-Code it 28 L BUEE 1 5 s H (B & ISP/ICP I @ A 2 LA K M\ A I RAMS )
FIFER), CLIEEUEARE ) 7 i 7 ISLIB_INSTRUCTIONG, 5251 ()% {7 4= %5 /& OXFF

B 5 22 4 X (SLIB_DATA) I BN ftiB it D-Code s £ 2B, ANAES N

B e EXNRERPD L EE, BRAER N IER S, SR8, EEMA RN, 24
FE X AT B NI, B fEFLASH _STSZHFesEPPERRALE 11 H1 25k |

B R P PAT BN R BRI, 224 R X R AR B B AN S e 8 e

B Y7 EX R R B S5, A LU ESLIB._PWD_CLRZ17 2% 5 A 2% B % B 155 1 K fig
BRORTINRE . bR 24 E X ORI, O B SPAT BN A ER(E S ZEEX N ).
UE R B R BB AL R, A A R AR AN () B e

BIEREEKX

VEANREIE 2%  (ANO038_AT32F413_Security Library Application_Note) , %3 2&ic il M
R IRHE B 7 W —H AR 5 T R S FE—AP Note—AN0038 3K .

#3670 A 2.0.4
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AR AT32F413\ [ T4 I
4  CHERRAERE

R, CHRERATTE
H# IS RE
2021.12.08 2.0.0 |EHIRA
2022.08.04 201 | fRpE R, BEIE =I5 R LHRR
2022.10.09 2.0.2 | HINE TR IG5 SCFER AR U
2022.10.21 2.0.3 |5E3%UID,PIDF A
2024.01.05 2.04 |HH “AT2MKE TE” HHiR, Hhn “AT32 Work Bench” [##iiik
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AR AT32F413 A (T8 8

HEGRA - FFAbE

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
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