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1.1 HBE AT32 FRIFE
1.1.1 FHRTERIFEIK

H Bl AT32F425 JF &M # E 4 AT-Link-EZ iR T H, AT-Link-EZ W1 N AL R, ©WAFIT
Jo RS FC LA B AR, S IDE FEZR IR, 7EZR ek, USB #H %5 TRk

& 1. AT32F425 FF &R L&

AahfEiER (BOOTBEIE) F| FLED*3 Vo]uEin -t m!
h §§i JANAANA T
*’x *! o - . . 3v3 3 _‘
- & o 'S dTaL B «~— USART1#:[1
— Eﬂ-'.llf RISERY £l 21 Leos = < 2 GND. -
- M,
i . Czﬂimg & USB Host
AT-Link-EZ |m: P s s
f— = AT—Link :
;Egg:gﬂ % « AT—START-F425 vip USB OTG
AT-LinkT% | 1223233 :, oND |® @ usarTI_TX ?ﬁ (|
HEHEE .
a1 j GPIOFIUSB
¢ () OTGHkIE

ke F AT32F425R8  Arduino Uno¥/ JE#: 1

JERr: AT-START AL BZIRIT LW, i52% (UM_AT_START_FA425 VX.X) , FZHEEE 9 HF R

P — 7 i — B2 7 MCU—AT32F4xx % 2l #¢1#7 Evaluation Board (77 #k) % #1€ 4F/% J\AT_START
_F425 Vx.x\03_Documents.

& 2. FEAE R E 5 M AT-START-F425 7 &R %k

‘ Evaluation Board (FF &%)

I ™ S

[ AT-START-F425 AT32F425H E s = EAduinotTEED

11.2 BRI R KHMF

B AT B T H K3 AT-Link / AT-Link+ /AT-Link-Pro / AT-Link-ISO /AT-Link-EZ. ICP/ISP.
B =T ke TR J-link, RER. IERET FRRE BPS Y . BALTh. i B
pescdn. @A KEIERE. SEIRGE. . KRB R T . PURKE. BRI,

|
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VER: _LIRBER TR IF IG5 0y I JEF 7 F11E 70— R 5 7 % 3% ##—Hardware Development Tool U4/
R B =T i fe 4% (3R Party Writer) W ih].
B ICP it iEZ% (UM_ICP_Programmer), {7BUs4% N MR )BT B 7 W — 7= dhil S —
HEE A MCU—AT32F4xx 2% N1 ICP T Ef# %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(EAY MCU—AT32F4xx 241 F#1 ISP T Bfi# %5 Artery_ISP_Programmer_Vx.x.xx\Docu
ment\UM_ISP_Programmer.
B AT-Link 8 i B]iE 2% (UM0004_AT-Link_User_Manual), FEBUS 42 NHER: 73R T 05 9k
— 7 iR — A A MCU—AT32F4xx 541 N4 AT-Link-Family T Hf#H 5 AT_Link_CH_
Vx.x.x\05_Documents\UM0004_AT-Link_User_Manual_ZH_Vx.x.x.

& 3. i /1R B 7 Mk ICP/ISP/AT-Link-Family ¥0kMa,

‘ Tool

& AT32 IDE_Linux

& AT32 IDE Windows FIFAT32 MCUME T Eclipse F RREFSARMSRA T R STRINFF R30S V1002
< AT-Link Family (S=AT- Lli_lg_ EuzTiz ﬂ?iﬁ?ﬁ[ﬁfﬁ? Ei—k |>Eoz HIE) R
& AT-Link Console EFAT32 MCU "= &E | Console TR V3.002

& ICP HISATI2Z MCU TE=EERE, TE \V3.0.05
& ISP HIEATIZ MCU "E2888, T8 V2.0.0¢
& ISP Multi-Port EFHATIZ MCU—TH2iEE TEREEE. T8 V2.0.06

1.1.3 AT32 F R}

1.1.3.1 BR TENE

£ ArteryTek {&IXEFAE BSP rH#ERINELL 1H A IDE (B TRE.  BSP "] MR /) BHE
B3 W l— 7 il TR —EE R MCU—AT32F4xx £ 513K

& 4. TR ARHCE T MY BSP BREE

‘ BSP

I

& Firmware Library EFATIZM2SEERINERLT « LIEEEFirmware Librany) 231 W2.05

BSP 16l T Keil_v5/Keil_v4/IAR_6.10/IAR_7.4/IAR_8.2/eclipse_gcc/at32_ide FIEMR T42, 7
%A% N AT32F425_Firmware_Library V2.x.x\project\at_start_f4xx\templates, X} LFEH)
AR I e TR SO R AT T IR0 2 H) IDE TS . 40K 72 Keil _vb TR
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A 5. Keil_v5 templates &5

= i Project: template

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

U] at32f425 clocke e

0 a2t inte — __ (3)
B maine — :\
25 bsp T M—U
) at32f425 boardc — ()
@08 firmware —— 2
B cmsis o '/6\'
) system_at32f425.c — =
] startup_at32f425s ——— 2
= readme = 'Q:S)

_] readmebd —

TAEN BN A BRI
at32f425_clock.c WML E SCIF, BB 1 BRI BT L Bl g A2 o
at32f425_int.c HWrICAE, BRINGRS 1 EE 2 A A% Hh BT eR BRI
main.c B THFER A S
at32f425_board.c W HECE M, WE T AT-START L8 LED 253 FAREHACE .
firmware T (] at32f425 xx.c J& & F EANMEHIIRE) A
system_at32f425.c ARGV CAE
startup_at32f425.s J&5 531t
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
1 P 2%, HP R GEEERTITIN . f2E% 128 AT32F425_Firmware_Library_V2.x.x\pro
ject\at_start_f4xx\examples.
JEE: KT BSP WIEZIFH Y], 155% (AT32FA25 [A]fF/% BSP&Pack W75 19 “4 BSP &/ k"
BT, FCEEE R TEFF ) R B 77 P — 7 i 8 — 8 (2 MCU—AT32F 4xx 571 T #6119 BSP fiF /% J7\AT32F 4

25 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
L 1AR FHATI2 MCUELSTIAR EWARM 35T V212
& 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 M ArteryTek.AT32F425 DFP, Keil v4 fiiA 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.AT32F425_DFP

Pack Unzip: ArteryTek AT32F425_DFP 2.0.2 X

Welcome to Keil Pack Unzip
Release 4/2022

Thiz progiam installs the Software Pack:

ArteryTek AT32F425_DFP 2.0.2
ArteryT ek AT 32F425 Senes Device Support Diivers

Destination Folder
|D el _vEVARMVPACK WAtey T ek AT 32F425_DFPL2.0.2

& 8. %% Keil4_AT32MCU_AddOn

[P&] Setup AT32 MCU AddOn Package to Keil MDK-ARM V2.1.0

Folder Selection ARM KE“_

Select the folder where SETUP will install files

This Add-On will install into the following product folder.

To install to this folder, press"Next”, To install to a different folder,
press “Browse” and select snother folder.

Destination Folder

I‘n:\xeil_‘ml l Browse.

Gune

[T FF keil, s5i5 Pack Installer b5, 7E Pack Installer /1 i /2 I ff file, %€ import, S AM
HERE IR 7 I BT A B pack B 7E B 3

& 9. Keil # Pack Installer B #r

k2 wvision
File Edit WView Project Flash Debug Peripherals Tools SVCS Window Help
5 @ | 2| | | | == | @ apci2ira
EJ SR
Project » B @ 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,

2024.03.06 H/OW JRA 2.0.5
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Al 10. %% IAR_AT32MCU_AddOn

% Setup AT32 MCU AddOn Package to IAR V2.0.8 X

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

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

and select another folder.

Destination Folder

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

Realtime Status 0%

Cancel

VR KT Pack KRNTE ZIEMH Y, 1554 (AT32F425 [F14/% BSP&Pack WA#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
32F425 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

=" N- I @3 | | | ® | &= = JE N5 | B TMRICFiRer JRe| Qe & &|
@ ILI ﬁl @ ‘ %g template ﬁ ‘ ‘} @
Project Lo~ | | ] main.c
Project: t: lat: .
=% Project template Options for Target 'template’ »
=7 template
- user Device | Target | Output | Listing| User | C/C++ | Asm ]Linkerlﬂﬁb“g |un1me=]
& t32f425_clock. g 9 -ng
2l . _.c ok " Use Simulator ~ #ith restrictions  Setings (* Use: |CMSIS—DAP Debuager jl Settings I
] at32f425_int.c
. [~ Limit Speed to Real-Time ULINK2/ME Cortex Debugger A
L1 main.c MK Pro Corey Debygge
Bl bsp ¥ Load Application at Startup M Run ta main() [ Load CFd::ItE--Dth-‘,buqq e mzin)
] at32f425_board.c Initialization File: Initializatid Models Cortex-M Debugger

S ST-Link Debugger
L3 firmware ‘ J ’— PEMicro Debugger
Bk cmsis NULln_k Debugger
| system_at32f425.c Stelaris ICDI

SiLabs UDA Debugger
] startup_at32f425.5 Altera Blaster Cortex Debugger ¥

=

Restore Debug Session Settings Restore!
I¥ Breakpoints ¥ Toolbox Iv¥ Br{

¥ Watch Windows & Perfformance Analyzer ¥ Warerm vraows
El5 readme ¥ Memory Display ¥ System Viewer ¥ Memoary Display ¥ System Viewer
_] readme.txt
CPU DLL: Parameter: Driver DLL: Parameter:
|SARMCM3.DLL [-REMAP -MPU [SARMCM3.DLL |-MPU
Dizlog DLL: Parameter: Dialog DLL: Parameter:
‘DCM.DLL |1:CM4 |TCM.DLL |1:CM4

Manage Companent Viewer Description Files |

oK | | 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

2024.03.06 10| JRA 2.0.5
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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

-
2024.03.06 ENMR KAk 2.0.5
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& 15. IAR CMSIS-DAP 315

Categony:

General Options

Static Analysis

Runtime Checking
CfC++ Compiler Setup Interface Breakpoints
Assembler
QOutput Converter Probe conﬁg

Custom Build werr f
S ® Auto Override default

Linker ) From file
Debugger

Simulator (O Explicit Select
CADI
Interface Explicit probe configuration
GDB Server
[-jet/TTAGet O ITAG Multi-target debug system
J-Link/J-Trace
TI Stellaris (® SWD
Nu-Link
PE micro
ST-LINK 0
Third-Party Driver
TI MSP-FET Inter‘iace
TI XD5

Probe configuration file

Target with multiple CPUs

Auto detect

VLR KT Flash Z4XfF. MCU 5 17#, Jlink L4762/ MCU SE17 #0152 (AT32F425 [A11/%
BSP&Pack W75 ) HHKFE T, MMANFHFEL . FFEEE R TEF T FIE 7 10— 7= i1 A8 — & 1 2 MCU—
AT32F4xx %7l | #19 BSP fi#/t J7\AT32F425_Firmware_Library Vx.x.x\document.

1.1.4 REHR AT32F415 K2

B i55% (MGO0019_M AT32F415 it F| AT32F425), 1% TR AT MAERE JJRHE B 7 95— 7= i i
S B{EA MCU—AT32F4xx 54113k

B MRS IRIERIELT, WS HA AT, sRE QR SR I RS BORSCR N S i )
figE i o

1.2  AT32F425 & F IThEeRc B
1.21 TAEUIRA &

B E IR 2 as vl LAME CPU B Pt AT, CPU BH —/NFH R N — 7 D& 7 TS i 4%

HREEE . TIECHR 245 il A8 AR T 2% i v RT FH  AS [A) HRE e R UT IR) INAE, TR ph s R b — 3
175 AR 7S (Al PO i) 28 W JS Bh— IR A .

YT ANE RSN PR Z BRI AE, 58 N7 RE L% 77 /7 25 (FLASH_PSR)[¥) bit2~0 (WTCY
C)-

2024.03.06 12| JRA 2.0.5
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& 16. [N PEREEFEF 73S (FLASH_PSR) %A: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

Bit 2:0 WTCYC 0x0 w

AT PETE R G Bhic B s £ system_clock_config()#EAT 1 AHOCHCE, HoAt BSP 1l EAH A A7 B ik
FHI PR

B 17. RS BHECE K% system_clock_config

woid system_clock_config (woid)

f* confizg flash psr register */
flash psr_set (FLASH WAIT CYCLE_Z2} ;

/% rezet crm */
crm_reszet () ;

crm_clock_source_enable (CEM_CLOCE_SOURCE_HEXT, TRUE] ;

F* wait t1ll hext iz ready #/
while (crm_hext_stable_wait () == EREOR)
{

h

1.2.2 PLL B8

AT32F425 B I PLL el S 96MHz If8h, %E AT32F425 [f) PLL A Wit 7 e —Fpfd A%
I BHECE A7 %% CRM_CFG, —Fl2 i FB 1 PLL P & % /745 CRM_PLL. {fH CRM_PLL wJ
PAFC & 5 2 Fh PLL BHEITCR,  HX N AR

PLL 54 %% PLL_NS

PLL # I 4h = PLL %4 A\ x
PLL Ti4:#5 £ PLL_MS x PLL J5 240t & 14 PLL_FR

fd FH I C B 75 /748 CRM_CFG i} PLL e F2)7iufl: (HEXT=8MHz,PLL=96MHz)
crm_pll_config({CRM_PLL_SOURCE_HEXT, CRM_PLL_MULT_12);

BT LM AT32 98 PLL it & %9779 CRM_PLL Fit B ¥ £ (e i, yafltn . (HEXT=8MH
z,PLL=94MHz)

&l 18. AT32F425 ¥ty 94MHz B 4L B
#define CRM_PLL_NS ((uint16_t)0x2F) /* PLL_NS=47 */

2024.03.06 13| JRA 2.0.5
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/* config pll clock resource

PLL_FR =4%

#define CRM_PLL_MS ((uint16_t)0x01) /* PLL_MS=1 ¥

crm_pll_config2(CRM_PLL_SOURCE_HEXT, CRM_PLL_NS, CRM_PLL_MS, CRM_PLL_FR_4);

Hr, NHOZ% CRM_PLL_SOURCE_HEXT UKL HEXT AFMTI#1JF, 47 3y PLL_NS 1, 1
N PLL_MS fti, CRM_PLL_FR_4 (0x02, PU%34i) N PLL_FR f#.

HEZNPRE ML EER, 2% (AN0121_AT32F425 CRM_Start_Guide) . 1% %510 A] WAEEE
IR B 7 M —F AR 5T R L Ff—AP Note—ANO0121 3KHL, H AR/ T AT32F425 frit b
T B S50, DA el {6 F Ay J7 s B d B T2 (New Clock Configuration) Sipkis A4 pliAe 2
I E ARG R B TR, 1% CH T AHERR 70 BH B 7 i — = i i S — i@ 4 MCU—AT32F4xx

EY PN

1.2.3 B HR

Vi AT32F425 /9 BOOTL /i 7/ /7 Z 4477 X(OXIFFF F800) ., 24/& /1 SP L AN/, iZ#iil nBOOT1=1 (//
J D, [EFESF LR G A SIS IX (A2 SRAMD JH 57,

1.2.3.1 PR

Ty Wl GRA RIK S8 B n ", (T34 Flash 7 X k. — & 7 Flash Vi A £/47, P EM
Flash f7fi# [X R el #2 7 IR W AT A BERE Y, A REE JTAG B SWD Bth, ] ICP/IS
P T RMRRVT RIS, O 2ohf FLASH BEATHEER#RAE .
HER: —HEZRERG R G, TR, FHZEILE LU CEFHGR UR GARZHHEIX.
A ICPASP T HXS IC ATV M R4 5 A ER U7 7GR 184, 0T
B Artery ICP Programmer T.HE (BOOT0=0)
JE VT R Bt -7 T OR3P - 5 I U5 ) DR J8 F ie R7 Te) R 4
PRI IR DR s B R A -7 1 DR - MR U5 ] £ 3

& 19. ICP T B3 F/fERr lal {7

File  J-Link settings  AT-Link settings

i Artery ICP Programmer_V3.0.02

Disconnect

Part Number: AT32F425F

AT-Link ~

AT-Link-EZ FW:V2.1.0
AT-Link SN: 7369593300C(

Memory read settings

Address Ox 08000000 Read size 0x

Target | Language Help

- X

Mass erase

Erase main flash }':ll ? r ?

Erase sectors

User system data

#t 15 H

Access protection

-

| Enable access protection

sLib status

Enable high level access protection
Disabl
Boot memory AP mode sab’e

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

JERVIA GRS —HRdr N, HREEARJE S, JEFEORY . 8 AR R e 2 R DR -
-, RVRDRAE RN .

BRI ORGP EFEORAT . BRIV R RS- R 2002, BIIRDRE Flash f#ERINE
B Artery ISP Multi-Port Programmer T.H (BOOT0=1)

2024.03.06
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F 4

JA V7 IR R«
R BR U7 ] PR Y

i

fE
filifie

IERBEDRY . Ja VT Rl R e 20 Wl R4 -0, RIS RE P N
fi

IExRefRY . ZERIVT ORI -1 46, RIALK: Flash f@EERINE .

N

& 20. ISP T A g Hi7 ARy

AR

() Brase

O Download to device

2 %)

(O Edit Vser system dats

(O Disable slib

Ho File Fame File Size Address Range(Ox)
1 425. hex 3862 08000000-08000E43
Confirm

< >

o

( o Are you sure to enable the access protection? [Los

B for

00000001
=0 ] =w

Qoad [Aecess protection

O Vpload Eron devioe

(O Firmware CRC FF
() Flash CRC

1 Sector(—hA000000 Sector(—0x000000
I@ Protestion ENABLE | |Acosss protection - I

s o

& 21. ISP T BT R

AR S

O Edit Vser system data

() Frase

O Download to dewics O Disabla sLib

Address Range (0x)

Ha File Hame File Size
1 425, hex 3662 DB000000-0B000E43
Confirm

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

3

A
= ]| =
ion after Download [Access protection
O Uplozd from device
(O Firmware CRC FF
(O Flash CEC
’I Sectorl—0x8000000 Sectorl—x3000000
I@ Protection DISABLE | hocess protestion vI
Bk [ dest | Closs

2

R RE T IR BB BRI EFAEF 00 TR

2024.03.06
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1.2.3.2 BE P

HORAPVER T A Flash fA46E X 80 Flash fA6E X 2651, — HikE | Flash 5 R, NE

i) Flash f#fi# X giA el AT 77 W5 AN

A ICP/ISP THX IC #HTH S R SRS R 84E, T

B Artery ICP Programmer T.H (BOOT0=0)
JE SR B RAE--H T RGEIR-- AR S IR 5749 b X -- N 3 e
fRBREE S IRY: WA IRAE--H P RGEIE-- AR S R 7715 o [X - B B 4%

B Artery ISP Programmer T.H (BOOT0=1)
EREBS R R BRBSRP--T -, WaEHS5 R
fEBREESIRYT: R BHEBERY--T P2, RIn#RE R

B 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

& 22. ICP TE/EHESHEY

F Artery ICP Programmer_V3.0.02 -

Eila. l-link catting AT-link cattinas Tarnat 1 Haln

[ User system data X

Access protection
FAP Disable v
System setting byte
El NWDT_ATO EN NDEPSLP_RST nSTDBY _RST nBOOT!
55B

nWDT DEPSLP nWDT STDBY

Erase and program protection bytes

Name Start address  End address  Size EPP * | EPPO-3
[ sector3 CxB000C00 __ 0x0000FFE__ oxavorti) [N

0x8001000  OxB0DTSFF  0x400(1K)

Sectors 0x5001400  OxBOOTFFF  Oxdo0(1K) |

Sector6 0x8001800  OxB800TBFF  0x400(1K)

Sector? OXB001C00  OXB00TFFF  0x400(1K)

Sectorg 0x8002000 0xB0023FF e d00(1K) N

[ sectory 03002400  OxBOO2TFF  0x400(1K) [N | v | [ Selectall
User data

Date 0 1 2 3 4 5 3 7 Lol Clear
FFOFE FFFE|FF(FE|FF|FF

Data §---15 (0x) FFOOFFEFFFFE P |FE|FF|FF

Data 16---23 (0x) EFFFFF FF |FF |FF |FF |FF Load file

Data 24---31 (0x) FFFFFFFF |FF|FF|FF|FF o| [ Sovetofile

Load from device Load from file Save o file

v

2024.03.06 #1611 JRA 2.0.5
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& 23. ICP T EMBESRY

o

File. l-link eattinm AT-link settinne  Tarnet 1 Heln
7 User system data x
Access protection
FAP Disable v
System setting byte
nWDT_ATO_EN nDEPSLP_RST nSTDBY_RST nBOOT1
nWDT_DEPSLP nWDT STDBY
Erase and program protection bytes
Name Start address  End address  Size EPP * JEPPO-3
D Sector3 0x8000C00 0xB000FFF 0c400(1K) N
[ sector4 0xB001000 0xB0013FF Ox400(1K) N
[ sectors 0x3001400  OxB0017FF  Ox400(1K) N
D Sectorg 08001800 0xB001BFF 0c400(1K) N
[ sector? OxB001C00 0xB001FFF Ox400(1K) N
[] Sectorg 0x8002000 0xB80023FF OxA00(1K) N
[ sectors OxBO02400  OxB0027FF  Ox400(1K) N v ] selectall
User data
Date 0 1 z 3 4 5 & 7 ~ Clear
Data 0---7 (0x) FFFF [FFFF FF |FF |FF |FF
Data 8---15 (0%) FFFF [FFFF FF |FF |FF |FF
Data 16---23 (0x) FFFF [FFFF FF |FF |FF |FF Load file
Data 24---31 (0%) FFFF [FF FF FF |FF|FF[FF o| [Smvetortie
Load from device ||| Apply to device || Load from file Save to file
v

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
25 A b, WD T HTIRE, RGUEEASE AT DU SRR N EAE R R IX (AP ) R H
& XA
HR: RAFHIX AP BAKNBERE —XNAPTY, REERFZFH#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 3] AT-START-F425 #0Jf FH.
B Jf)5 Artery ICP programmer, #%#H AT-Link/J-Link 4% .
B ERSRRR R ERAE-- R SR AR X AP - E

2024.03.06 B/ATH JRA 2.0.5
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& 24. ICP TR ERGFH#X AP K

7 Artery ICP Programmer V3.0.02 2 - X
T File  J-Link settings  AT-Link settings | Target I Language Help
Mass erase
. Part Number: AT32F425 :1 ?r ?
Di Erase main flash I
AT-Link-EZ  FW:V2.1.0 E = +
. . rase sectors
AT-Link - | AT-Link sN:  7369593300cC f&' 4._!, jj
User system data
Access protection 4
Memory read settings 3 SiblStatus
Address 0x [08000000 pEreeloa] ] Boot memory AP mode Read
DownlLoad
File info
Flash CRC
No.  File name (0x) Add
1 425.hex Debug DOE43 Delete
Enabling AP mode.......
I Powntoad
i F
Flash info Warning %
Address rang
~
RS AP Mode can only be set once, and the data of boot memory is E 5 &
_l; unrecoverable after setting 00 |08 7v
008000010 00 (00 |oo
0x08000020 00 |08 ..
0x03000030 4 I E I AR o0 |08 o
0x03000040 @ Ul (W (ue |oF (Ul (v (U0 (oi (Ul (w |us |or (v |00

‘ T 02:45:00 : Target device connection successfully!

B OABIERERE, THZIRSOR TR S FBAE] OXA35F6D24, 1##1F)5 “frfitds (5 87 Righa

JER: BREHT AT-Link EZ JRANIFELeHER H gL FETF EZ JRAHT AT-Link.
B JF/E Artery ICP programmer, ##%H AT-Link f§ugd%.
BB IEER AT-Link %8 --EAHHACHE.

2024.03.06 - - = 18R -

N VI BN CE N S
& 25. ICP TR E RS FM#X AP B HI\FH

{5 Artery ICP Programmer_V3.0.02 — #
File  J-Link settings ~ AT-Link settings Target Language Help
o PartNumber: AT32F425R8T7-7  FlashSize: 64KE | ’I ?r ?
AT-Link-EZ FW:V2.1.0 +
AT-Link o |AT-Link SN: 7369593300C0636COA17E102  (WINUSB) ﬁ 4._1 jj
0
4" AP mode enable key - X
Mer
Add its |8 bits Read
Enable key:(0x) I:l (0xA35F6D24)
File!
N OK Cancel Address range(0x) Add
1 08000000-08000E43 Delete
Enabling AP mode. |
I iify | | Download
—_—
Flash info File:425.hex

B4 i fE TR ] Artery ICP Programmer ¥ R G A7l 2 AF N9 e 4748 7 i

B %R AT-Link 17 EZ 285 AT-START-F425 H3F - H .

B4 2.0.5
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B R ZTH D IR

7.

1
2
3
4.
5
6

HEEIH

NI 4R

e MCU RS

RN hex Sk

FEFE O SWD

n) ik R GAEAE X AP A I A A4
{RAET H 3 AT-Link 5k AR50 H SCff:

HoAh 2 AR SR 7 AT WL

& 26. ICP TEBE&RERRGAFMEX AP K

{7 AT-Link Setting - x

AT-Link settings AT-Link offline config settings  AT-Link offline download status 1

Offline project ~ Delete

3

| Project name test1 | evice |AT32F425 | AT32FAZSRET7-7 v
Mo, File name File size Address range(0x) Storage \0554- A
1 run_in_boot_memory.hex 3800 08000000-08000EDT 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

[] Reset and run I Download interface SWD ~ I
[] Write user system data 6 |
[ Enable FAP after download Boot memory AP mode
Access protection ~ Key:(0x) ’W‘ (0xA35F6D24)
Software serial ber(SN) spIMm ings sLib ing

[ Write software serial number
08010000
00000001

00000001

Load parameters Save parameters

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

2024.03.06

A LRI IR 7 IR ORAT I H S, R AT H Ry atep A% SRS, N B I AT

-Link HH A

FERRAE AR 23 A N BT . AR £ HAX Se VRAESR € AT-Link £/, BEIUH 05
AT-Link g85€, HEEESRE I AT-Link 1], e dhE il AT-Link Frails; dnak £kt H X

FEVFAE — K, BRITH SCARAER — > AT-Link R R — K.

#1911
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1.2.5

2024.03.06

& 27. ICP THEB&RLERI H X E

[ AT-Link project file settings — >

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

AT-Link SN: |aaA1 50320000632905177402 |

[] This project is only used once.

AT-Link AIN:  [0731817858089108 |

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 .

& 28. ICP TEEL THIRESSE

{7 AT-Link Setting

- X
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 REGEMERY 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 FHX .

B ERGAHER T PR H) Demo i3 BSP, 17U AR N AERE 1 EHE B 5 P i— 7= il i UE —
A S MCU—AT32F4xx #7%1 T~ 41 BSP fif/kJ5 AT32F425_Firmware_Library_V2.x.x\utilities\
at32f425_boot_memory_ap_demo.

EREETX S AT32 5HAM IC ik

B EH Cortex-M R3] CPU ID 5[X 4, MFRAIBAX 4 H MO,M3,M4 1%

#2057 B4 2.0.5
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& 29. $EH Cortex #I5

cortex_id = *(uint32_t *)OXEOOOEDOO;// i2HX Cortex %=
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 30. #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

I FHFAFRCID ¥/
uint8_t  ID[5] = {O};

/* AT32F425 MCU type table */
const uint64_t AT32_MCU_ID_TABLE[] =

{
0x0000010050092100, /IAT32F425R8T7 64KB LQFP64

0x0000010050092081, /IAT32F425R6T7  64KB  LQFP64
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 7E AT32FAxx dEHI 28 A 24 1D Zifid, RIRHXEIR) ID 5 B4R 64bit F%ERE, Bt

B/ MH B4 2.0.5
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AfPAIX 40 tH MCU 2 — LS5 . B 2(EF 815 2% &M SH AR T RM KX (DEBUG) &1L K (A
N0016_Recognize AT32_MCU) , iZNFHZE1Cn] WHERR 1B 1 7 Wi —F R 5 &k S EF—AP No
te—AN0016 KX .

2024.03.06 2| JRA 2.0.5
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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

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 #.

TR T HEHE H A
&7~ Error: Flash Download failed—“Cortex-M4” 5] &3
£ Keil 47 FLECT S 55 H -

& 31. FEH M Flash Download failed—“Cortex- M4”

36 void Delay(_ IO uint32 t nTime)

378¢{

gg Fiing pVision PY
40 while (

41 |}

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

44 * @bri

45 * @par

46 * @Qret —
a1l %/ i
48 void Tim

49 L‘J{

50 if (TiminaDelav != 0x00)

HH AR R ) R R R DA LA

B JFE TUiRRY, SEHUE MCU U5 i R R

W ORAE T e E A IR BINE Flash SCib5E, 7 Flash Download A&7 INIERAR Flash SC445
%

B BOOTO k4%, BOOTO & MIH- A7 A B Y 0, i MCU M EINAEAFif a3 )5 5l

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.

# 237 B4 2.0.5
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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# -

234

2.3.5

2024.03.06

ISP & [T 8RR AL &

ISP & N, /RSRAE, RIEZ A IR CE RS M.
WAL PTG

B REHEEERE.

W SRR USB Bk T H, fn CH340 ith /45

AT32 kB T

FEASH AT32F425 Itf, F /AT RELE LA R #RAE 5 T PR R 8RR 7
B EREFHHITAG/SWD PIN disablefm, Joik F#FEF I+ HELAZEITAG/SWD device;
B i AStandby mode®H K IIFERLAG, Toik T #FEF I HELABITAG/SWD device.

TR ) R SR B RAE AR IR AT IS AT A i HALT A%, A4 UA 7 S ey g iz ] e
HHGE  BOOT #83X,  BONJA ShAE 7 A4 28 J8 2 B sram JH2h, AR)5ilid R AR A

1.

Fio SRR R AR ERFE PP R R 2K

T ICP #f THEAE RS AT-Link 1404%, %3 AT-Link RST pin 2.5/ &AL, ICP St
FERSEERN T IERER, EREERDS R AEFETIRE.

5 FF) Keil #5470 AT-Link J8342%, %4 AT-Link RST pin 238 I M1, 76 Keil [f) debu
g AHESCA T B AEN LD, FnT DR PR R T .

& 32. debug FEEH

CMSIS-DAP Cortex-M Target Driver Setup
Debug ITrace ] Flash Download]

CMSIS-DAP - JTAG/SW Adapter SW Device

AT-Link-Plus(WinUSB) CMSIE4 IDCODE Device Name J
SWDIO | ® x2BA01477  ARM CoreSight SW-DP

v

Serial No: |4AB41500004026

Fimware Version: [2.2.11
Mosw Pen[sw ) i A |
Max Clock: | 10MHz - l

| | | Ap: [ox00

Debug

Connect & Reset Options Cache Options Download Options
Connect: [under Reset v | Reset: |[HW RESET = [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

24T
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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 %,
& 33. 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

& 25T
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3.2

3.3

2024.03.06

#Z4PEX sLib(Security Library)
BEiR

F AR 22 (1 45 (MCU) . 75 248 2 B2 2% i 505 B b 18] 1Ak £k J7 %€ (middleware: solution),
PRI, BT DR ER A7 S R A H R AR Lo SRR SRR P B ARS (IP-Code), fE iy i il % BT v —
THAR 2522 (TR

RONIX —HER TR,  AT32F425 RFBRAL 7 24 FEIX (SLIB)IZhEE, PARS I HE Z (1) IP-Code #¢ 2% i
P IR A B B, b8 B ORGP A 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 AT BN BRI, e AR XA AR S B A e

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

VEIHEAEIES% (AN0120_AT32F425 Security Library_Application_Note) , iZMN HZEid vl MAEES
DB 7 M —FoR 5 I K S R —AP Note—AN0120 3R .

#2677 B 2.0.5
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A= R AT32F425 \ | 1 I $4
4  CHERERE

R, TSR 2

H# hR 2 A
2022.05.07 2.0.0 | &HIRA
2022.07.11 201 |tk RR
2022.10.11 2.02 | EFE=I7REFE TERSCE, WS RIS SO R AR U
2022.10.21 2.03 | 5E#HUID,PIDER
2024.01.05 2.04 | WH “AT32MKE FH” 1Ifid
2024.03.06 2.05 | K

2024.03.06 ®2TH JRA 2.0.5
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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
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