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1.1 BE AT32 FRIFE
1.1.1 FHRTERIFEIK

H #l AT32F402/AT32F405 FF & Hk #5 E 45 AT-Link-EZ 8% T. &, AT-Link-EZ W1~ B A& D HEFT 7=,
EA AT S B A A B B AR A B, S IDE R, fEZR et USB B 145 ThRE.

AT32F402/405\ | {5 555

Bl 1. AT-START-F405 & AT-Link-EZ L4/

boot mode 1/0 extend

®E o omoE N mE N aowomowomomoE Nl P e—
A = il 3 €8 s USBFS host
.l gEzeroyege NLRVRNES .4 Aan
ATLink-EZ 25 mmeso 28S DIGITAL(#=PWM) oy o —
In | oy T g = p/
> T s 2 S » S b _veusETe] ™
IESw~ il fua feed) £} Leos g 22 J o

ESY voofe]  uEmd £l o1
IE8 '800T0[®) o B0 D [mines

; i Doz - -
el G TR R USBHS Device

HP

=Y M1 7] A‘T'fs"rARTA

USBHS Host

Reset key User key Arduino Uno externd

JERr: AT-START AL BZIRIT Y, i52% (UM_AT_START_FA05 VX.X) , ZZHEEE 9 EHF R

7P — % i i S — D 1 7 MCU—AT32F4xx 7 71 T #¢1# Evaluation Board (/1% #k) 7 #f €/iF /% /7\AT_START
_F405_Vx.x\03_Documents.

& 2. FEsE R E 7 M AT-START-F405 75 &% %k

| Evaluation Board (FF&1R)

& AT-START-AT32F405 AT32F405 FFERAZHArduinofn /&0 V10 2023.8.25

11.2 BRI R KB

B AT Bk T H KB A AT-Link /AT-Link+ /AT-Link-Pro /AT-Link-1ISO /AT-Link-EZ. ICP/ISP.
B =R T J-Link. ZER. EART FFRRHL. SESTY . Boroh. dnsE. s
Pek st BRL KEIERE. mEIEEA. TI%. RERH. RHE T FREE. BIERMS.
JERG:  FERBER TR IF IG5 0 I JE 7 7 £ 7 M — AR S5 7 4 3% f+#—Hardware Development Tool /i
RF=Tr % F2#% (3RP Party Writer) /4.
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B ICP i iiiES% (UM _ICP_Programmer), 1EBURAE NHER: 1R T 7 Mk —r= il B —
HEE A MCU—AT32F4xx 241 N1 ICP T Ef# %5 Artery_ICP_Programmer_Vx.x.xx\Docu
ment\UM_ICP_Programmer.

B ISP i S% (UM_ISP_Programmer), {7042 N MR )BT B 7 W — 7= dhil S —
HE(E Y MCU—AT32F4xx 251 F#1 ISP T Bfi# 5 Artery_ISP_Programmer_Vx.x.xx\Docu
ment\UM_ISP_Programmer.

B AT-Link 8 i 8]iE2 % (UM0004_AT-Link_User_Manual), FEBUS 42 RHER: 73R T 05 9k
— 7 iiUE— 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 ¥RMa,

‘ Tool
& AT32 IDE_Linuwx _ [ I e
- BAT32 MCUBIETE e RHEFESARMRA T SRR RIS 002
& AT32 IDE Windows FIEAT32 MCURSE T Eclipse 58 RM S 4 \V1.0.02
& AT-Link Family FRATIZ MCU (TR SEL/BERRTR V211
(EEAT-Link-EZ/AT-Link/AT-Link-Pro/AT-Link-ISOMMFE T E) o
& AT-Link Console EFAT32 MCU "= &E | Console TR V3.002
& ICP HIEATI2MCU T IE V3.0.05
& ISP HIEATIZ MCU "E2888, T8 V2.0.06
& 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 1 A IDE (B TRE.  BSP "] MR /) BHE
B3 Wt — 7 il TR —EE R MCU—AT32F4xx £ 513K,

& 4. TR AR E 5 v BSP R

‘ BSP

& Firmware Library EREATI2FA05EERNERE « LIE#E(Firmware Library) V2.00 2023.08.18

BSP 14k at32_ideleclipse_gcc/Keil v5/Keil v4/IAR_6.10/IAR_7.4/IAR_8.2/IAR_9.3 [t T.
&, A4Sy AT32F402_405 Firmware_Library V2.x.x\project\at_start _f4xx\templates, 77
XN AR S A I oy TAE SO RIATHT IR0 B2 IDE TAR . 40k 2 Keil _vb TR

B IR =k 202
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A 5. Keil_v5 templates &

=% Project: ternplate
=45 template

El-5 user / @
] at32f402_405_clock.c @

[ at326402 405.intc ———
ij main.c @

B bsp @
1 at32£402.405.bosrde ———

w53 firmware —— @

E-L5 cmsis / @
U] system_at32f402_405.c

L] startup_at32f402 4055 — @
F-L5 readme /
ij readme. bt

TRENE IR A AR IR R
at32f402_405_clock.c I BHACE LA, BB 1 BRINHII Bl St i A
at32f402_405_int.c "WiCHE, BRIAGE 1RS> AL N7 R BURARRL AR .
main.c B T2 D S
at32f402_405_board.c tRHKACE 1, WE | AT-START (135l LED %55 H {4+
He
firmware T at32f402_405 xx.c & &} FAMERIIRE) A% .
system_at32f402_405.c REHIUESCAFS
startup_at32f402_405.s Ja#3Cft,
readme.txt TREMIULIISCAE, 03% T HBR TREM —LLpy FHThRE . ¥ 5 30 CA S ORIBE N FH 2
it (AppNote) (5 K.,
& 7 templates 4, BSP itiZfE/ME 25, ML T KER examples 7RIS (Keil_vb TR
) P 2%, HP R REEERTITIN . {2124 AT32F402_405_Firmware_Library_V2.x.
x\project\at_start_f4xx\examples.
VERE: KT BSP HEZ N, 1554 (AT32F402_405 [411/4 BSP&Pack W /H75H) 1) “4 BSP AT
B AL, AFIEE R TR ) FIE 20— e iR — 22 7 MCU—AT32F4xx 7 71 #0119 BSP #£/#/7\AT
32F402_405_Firmware_Library_Vx.x.x\document.

1.1.3.2 Pack &3t

T E 224k Pack GL1E 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

B 6. FEREIRHECE 7 M Pack &

@QOO® ®OWEeE

‘ Pack

T T S

L Keil 4 EEATI? MCURS FKeil MDKIES V214
& Keil 5 FHAT32 MCUERSTKeil MDKIETS V216

L 1AR FHATI2 MCUELSTIAR EWARM 35T V212
& Segger =155eggerf@R T EaI##RATI2 MCU V204

-
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T Keil k55, @il keild. 74 5 5.23 DL EJRA . Keil_v5 WA 206 Keil5_AT32MCU_AddOn
fiF I 5 22 35 %) . ArteryTek . AT32F402_405_DFP, Keil v4 filt 4 75 522 % Keil4_AT32MCU_AddOn;
BRAINEOL T, 20T LLE 1R 2 Keil 122388545, SRR 8E AN IER, FEFINIER Keil
L HE AR

& 7. %35 ArteryTek.AT32F402_405_DFP

Pack Unzip: ArteryTek AT32F402_405_DFP 2.0.0

‘Welcome to Keil Pack Unzip
Release B/2023

This program installs the Software Pack:

ArteryTek AT32F402_405 DFP 2.0.0
ArteryTek AT 32F4 Series Device Support Drivers

Destination Folder

|C “UzershsheltonyuhdppD atatlocaldmiPacksharten Tek WATI2F402_405 DFPL2.0.0 |

I L Pack already installed.

Nest >> Cancel
Click "Mext" to replace. il s ‘

& 8. %% Keil4_AT32MCU_AddOn

Setup AT32 MCU AddOn Package to Keil MDK-ARM V2.0.6 - X
Folder Selection ARM KE”_
Select the £older whers SETVP will install files R
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

WAl $THF keil, i Pack Installer El#5r, 7 Pack Installer # & /2 I file,

£ import, SAM
HERTF LB T 7 0l B IS B pack 58 i 2 .

& 9. Keil #H Pack Installer B #r

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

@ Pack Installer

Install or update Software Packs that
contain Software Components

YT IAR $mix RS, @i IAR7.0 5 IAR6.1 DL FiRA . %3 IAR_AT32MCU_AddOn, ERINEHL T,
RN LLE SRR IAR kAt R BIEEE AN IR, fRET AR IAR 2T,

— —
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& 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

JEE: T Pack LR ZFEAH Y, iF2# (AT32F402_405 [F14/% BSP&Pack M /75 ) HI “2 Pack

ZRIR” 5N, FFIEEE TS ) FIE 77 P 0h— 7 i i — 22 1 7 MCU—AT32F 4xx % 7 T #:119 BSP fi# /%
J\AT32F402_405_Firmware_Library Vx.x.x\document.

1.1.3.3 fH AT-Link R E T

£ Keil 3748 F{# ] AT-Link, 7E Debug H6# CMSIS-DAP it 5.

& 11. Keil Debug %3

S H@| =y | | p | =& | % pucrg bit VR a-|e & d
B R B tenplate a & > &
Project L =< | ] main.c

=% Project: template

K Options for Target 'template’ X
= d7 template
5 user Device | Target | Dutput | Listing| User | C/C++ | hem mker] Debuc [[Utilities |
L] at32f402_405_clock.c

1 atsoran 4rs " Use Simulator ~ ®ith restrictions  Settings | @ Use: [CMSISDAP Debugger  v) [ﬁaﬂings ‘
at: int.c
O manc [ Limt Speed to Real-Tine ULINK Pro Cortox Debugger _ a
main.c Niplue Dehugge
=5 bsp [¥ Load Application at Startup [¥ Runto main{) W Load ex Jmainﬂ
] at32f402_405_board.c Inttialization File:

Initizlizatid Models Cortex-M Debugger
o ’— S5T-Link Debugger

[ firmware ‘ J NULink Debugger J 4
=5 cmsis

Restore Debug Session Settings Pemicro Debugger

Restore|
Silabs UDA Debugger
L] system_at32f402_405.c ¥ Breakpoints W Toolbox ¥ Er{Altera Blaster Cortex Debugger
] startup_at32f402 4055

TI XDS Deby g

¥ Watch Windows & Performance Analyzer W+ w mﬁu‘gwggﬂv—mmr

55 readme [¥ Memory Display [v System Viewer ¥ Memory Display ¥ System Viewer
_] readme.tit

CPUDLL: Parameter:

Driver DLL: Parameter:
‘SAHMCMJ DLL | -REMAP -MPL

‘SAHMCMB DLL ‘—MPLI

Dialog DLL: Parameter:

Dialog DLL: Parameter:
|DCM.DLL [pCraz

‘TCM DLL ‘ﬂCMA

™ Wam if outdated Executable is loaded [~ Wam if outdated Executable is loaded

Manage Component Viewer Description Files ... ‘

[ 0K | T et | [ mefaies |
7t Debug #.i7 Settings it A\ Cortex-M Target Driver Setup Ftimun ~ K,

1. Zeik$F AT-Link(WinUSB)-CMSIS-DAP/AT-Link-CMSIS-DAP;

VLR KT WInUSB, /2% (FAQO0136_lfafdi fij AT-LINK ) WinUSB IhfeiR T FHEGEZ ) , 2 W R LM fE
FF) L T 0 — AR G IR % #—~FAQ—FAQO0136 | #;.

2. Port &5 SW, Faik SWJ;
3. WIACIHRIE] ARM SW-DP it

S ] -
2024.03.06 10| WA 2.0.2
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B 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 % TEIFR/RIIEDHE 1, 7EEDHE 2 T H K HER CMSIS-DAP Debugger,
SR B A IR THE 1 (RN A .

& 13. Keil Utilities i&£TH

Devicel Target | Output I Listingl User I C/C++ | A=m I Lin](erl Debug Utilities |

Configure Fash Menu Command -

I
% Use Targst Driver for Flash Programming [~ Use Debug Driver
2 CMSIS-DAP Debugger Settings ¥ Update Target before Debugging

i Fie: — J Ed... |

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

&l 14. IAR Debug %

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

-
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& 15. IAR CMSIS-DAP 315

Categony:

General Options

Static Analysis

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

Custom Build werr f
S ® Auto Override default

Linker ) From file
Debugger

Simulztor (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

VL KT Flash Z4XfF. MCU 25174, Jlink L4762/ MCU SE7 #7152 (AT32F402_405 /4
1F/% BSP&Pack WHITERT) HHKET, LA FHEDL . 7B AT TS 77 15— P2 il S — B 7 M
CU—AT32F4xx %1 | #11 BSP ##//7\AT32F402_405 Firmware_Library Vx.x.x\document.

1.1.4 REFHR AT3I2F415 HE

B i55% (MG0024_ M AT32F415 # 3| AT32F402) , % CRYAT MR ) BHE B 7 I — 7
HUESH{ER MCU—SAT32F4xx £ %1350

B R IIEIERIET, ESHEAR AN, BB ACEE B R AR ST T P B A
Yo

1.2 AT32F405 s F IR I Re i B
1.21 TAEUIRA &M

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| WA 2.0.2
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& 16. (NFFAPEREIEEEF 738 (FLASH_PSR) %#7A

Bit Abbr. Reset value Type Description

Wait cycle

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

000: Zero wait state, 0 MHz< system clock=32 MHz

001: One wait state, 32 MHz< system clock=64 MHz
010: Two wait states, 64 MHz< system clock<96 MHz
011: Three wait states, 96 MHz< system clock=128 MHz
100: Four wait states, 128 MHz< system clock=160 MHz
101: Five wait states, 160 MHz< system clock=192 MHz
110: Six wait states, 192 MHz< system clock<216 MHz

Bit 2:0 WTCYC 0x0 w

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

& 17. RS BHECE K% system_clock_config

void system clock config(void)

i

* reset crm *
crm_reset ()

* config flash psr register *
flash psr set (FLASH WATT CYCLE &)

S* enable pwc periph clock #,
crm _periph clock enakle (CEM PWC PERIPH CLOCE, TRUE) !

* get power ldo output wvoltage to 1.3v #;
pwc ldo output woltage set (PWC _LDO OUTPUT 1WV3) »

crm clock source enabkle (CEM CLOCE SOURCE HEXT, TERUE) !

¥ wait till hext is ready ¥,
while (crm hext stakle wait() = ERRCOE)
{
1

1.2.2 PLL B8
1.2.2.1 PLL AR

AT32F402/405 W & [F) PLL fx & vl fr Y 216MHz i 8h, ffiF PLL I #hid B 4747 %% (CRM_PLLCFG)
AT AT B 2 F0 PLL B e aieR, kR f 208 -

PLL {545 2% PLL_NS

PLL % Hi B4k = PLL % A8 x
PLL 445 2% PLL_MS x PLL J5 434 & %% PLL_FP

i/ AT BSP I PLL W EFEFiEH]: (HEXT=12MHz, PLL=216MHz)

2024.03.06 13| WA 2.0.2




A AT32F402/405\ '] F ¥ /8

/] 18. AT32F405 %t 216MHz B S Fc &
/* config pll clock resource  PLL_FP =4%

crm_pll_config{CRM_PLL_SOURCE_HEXT, 72, 1, CRM_PLL_FR_4);

Hr, NHZ% CRM_PLL_SOURCE_HEXT &K ik HEXT NAMBEE0JE, 72 3 PLL_NS fH, 1
N PLL_MS i, CRM_PLL_FR_4 (0x02, P4%r4i) N PLL_FR ff.

FHZHAEEMHKER, E25% (AN0177_AT32F402_405 CRM_Start_Guide) . %M FZ2Eic Al A
HERR J R B T M > F AR 5T K X HF—AP Note—ANO177 3KEL, H A PE4N 4T AT32F402/405
FIBT B YR RS AL B 580G DA AT fd A AERR 1 R BPBCE TR (New Clock Configuration) ki
Az AR L (B B ARAD F BH B TR, % T H AT AR B 7 W — 7= RS — Y MCU—AT
32F4xx ZF13KEL.

1.2.2.2 PLL 1B
24 AT32F402/405 B [ PLL f54045 % > 108MHz B, 35 24#:4E A 308 20 # I 5E .
1§ F AT32F402/405 BSP B} PLL [ 215 545 2 b 3 F2 5 S 491«

& 19. AT32 f2/F PLL HEIBIREIIHRECE

/* 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();

R WIRTFIE T H 3008 N O )58, 75T #1 U1 A T [ 5078 A5 ) )5, F e R Tl 25 LA
IHEH -

1.2.3 B AR

JEE: AT32F402/405 /9 BOOTL 17 F-/H /' % 4 40 #5[X(OXAFFF F800), 4/&/47\SP 1 Ak, i7#iA nBOOT1=
1 CH) B, EFEFHL R SR CHGIX (it 2 SRAMD J5 5.

1.2.3.1 V5 7P
Ui I AR 4P B R SR @ W p“ 25", YEFH T34 Flash 2% X8, —Hi% B T Flash 5 A 4R47, N B
Flash f7-fig X R ge i@ f2 P i IE W BUTA BE e, A Re N JTAG 83 SWD 2, 2 ISP/IC
P T Bk vi MRS, &R &XF FLASH T #5R A .

B — BB IR S, TR, HH BT P LU B LB B F R M.

2024.03.06 14| WA 2.0.2
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FI I ISPNCP T HXS 1C 3EAT U5 I R4 5 g B 17 1) OR 37 $4F:

B Artery ICP Programmer T.H (BOOT0=0)

R

JE VTR GRS B4R -- U5 I OR3P -5 F U7 18 R 207 TR ER7 o

FRER T IR R B AR - U7 [ DR - R R U ) £R A

& 20. ISP TE )3 FIEV5 |45 i {73

m Artery ICP Programmer_V3.0.10

- s

SFEIER
WEE

| Enable access protection

File  J-Link settings ~ AT-Link settings | Target | Language Help
Part Number: AT32F402RC1 Mass erase
i art Number:
Dlsct:nne Erase main flash
AT-Link-EZ FW:V2.2.8 Erase sectors
AT Link AT-Link SN: A930E9B210C|
-in ¥ User system data
OTP data
Extra configuration
Access protection 3
sLib status

Memory read settings
Boot memory AP mode

Address 0x |08000000 Read size
DownLoad
File info TS
Mo.  File name Debug

Enable high level access protection

Disable
ts Read
Addres.. Add
Delete

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

FRVIHGRY: —BHRE T2, BRRENREIE, SRS 8RR R G5 ] fR -

TP, BIADESREFPINE .
BRI R R ERORY . BV ORY - — 8-,
B Artery ISP Multi-Port Programmer 1.5 (BOOT0=1)

JEVTR GRS EEEGRY S R I UT AR R s R EP--OT AR, R ADR AR PN

BIT ¥ Flash fi#f

BRI M ARYT . R AER U RARY--JT 4G, BRI Flash fgRR N
& 21. ISP T EB Vi Ry

I .

CARTRY B

() Eraze

O Download to devioe

75

(O Edit User system data

(O Disable sLib

Ho File Hame File Size

#ddress Range(Dx) J

Confirm
ds
B e Are you sure to enable the access protection? -
-
00000003
3 2m ED)
= protection after Download [Access protection
(O Upload from device C:ltest binhexi403h hex
() Firmware CRC FF
() Flash CEC
1 Secter2l—0xB00A300 SectorI—0xE000000
I@ Protection ENABLE ~ | |Access protection w I

w2

Close

2024.03.06

#1511
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& 22. ISP T ARV R{RY

OF

O Download to devios

7

(O Edit User system data

(O Disable sLib

File Size Address Range(0x)

you sure

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

to disable the access protection?

3= I =
Qoad hecesz protection

(O Upload from device @

\test_bizher\d03A hex

Sectorl -0—0x5000000

(O Fizmware CRC TF

(O Flash CRC

1 Sector2]l —0x800AB00
I@ Protection DISABLE  ~ |Access protection ~ I

=5

EE: HRE T IR A BB BRI ERAES 07 TR D

1.2.3.2 BEFH
G ERVER T A Flash 77Aif X # Flash f2fif X)L 1. — EE | Flash FIERY, NE
[ Flash 17 fif X A e il AT 7 5 A
A ISP/ICP T EX} IC BHATH S ORI SRR S (R #4E, WF
B Artery ICP Programmer T..E (BOOT0=0)

2024.03.06

RS RY: WA RGEE-- AR S TR 755 B X - S B 3%
RS IR WA AR - RGHE-- A BR S DR 19 B (X - NP 3 e 4o

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

SR RIS
fREREE S IR RIS
B Artery ISP Multi-Port
SR RIS
fREREES IR TR

AR RI--T 251, Bl Ja SR
MBS RI--T 251, B RS Ry

Programmer 1.2 (BOOTO0=1)

JA S R --IF 62, RIATE S ORI
MBS R --IT -2, RIATRRRE ORI

#1611
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& 23. ICP TEHAEBSRY

[ User system data X

Access protection

Disable ~

System sefting byte

nWDT_ATO_EN nDEPSLP_RST nSTDBY_RST nBOOT1

nWDT_DEPSLP nWDT_STDBY

Erase and program protection bytes

Startaddr.. Endaddre.. Size EPP  * | EPPO-3
0x8000000  0x80007FF  0xBOO(2K) M
xR 000a00 O 000 Ixa00s
0x8001000  0x80017FF  0xBOO(2K)
0x8001800  0x8001FFF  0xBOO(2K)
0x3002000  0xBOO2TFF  0xBOO(ZK)
Sectors 0x8002800 DEEEIUEFFF 0x800(2K)
[ sector 0x8003000  0x80037FF  0xBOO(2K) N v | O selectall
User data
1 2z 3 4 5 6 T @ Clear
FF|FF|FF |FF|FF |FF |FF
Data 8—15 {0x) FF|FF|FF |FF |FF|FF |FF |FF
Data 1623 (0x) FF|FF|FF|FF|FF FF |FF |FF Load file
Data 24—31 (0x) FF|FF|FF|FF|FFFF |FF |FF

v Save tofile

Load from device Apply to device Load from file

Save tofile
& 24. ICP TAMRBRESRY
[ User system data X
Access protection
Disable ~
System setting byte
nWOT_ATO_EN NDEPSLP_RST nSTDBY_RST nBOOT1

nWDT_DEPSLP nWwDT_STDBY

Erase and program protection bytes
Mame Start addr. End addre.. Size EPP  * EPPO-3
[ Sectord 0xB00000D  0xB00D0TFF  (0xBOO(2K) N
[ sectort 0x8000800  OxBODOFFF  (0xB800(2K) N
m]sector? | 0x8001000  OXBOD17FF  0x8DO(2K) | N
[ Sector3 0xB001800  0xB001FFF  (0xBOO(2K) N
[ sector4 0xB002000  0xB0027FF  (0xBOO(2K) N
[ sectors 0x8002800  OxBOOZFFF  0xBOO(2K) N
[ sectoré 0x8002000  0xBOOZTFF  OxBO0(2K) N v [0 selectan
s
User data
1 2 3 4 5 6 7 ~ Clear
FF|FF |FF |FF |FF |FF |FF
Data 8—15 (0x) FF|FF|FF|FF |FF |FF |FF |FF
Data 16—23 (0x) FF|FF|FF|FF |FF |FF |FF |FF Load file
Data 24—31 (0x) FF|FF|FF|FF |FF |FF |FF |FF

v Save tofile

Save to file

Load from device Apply to device Load from file

HE: RE THEGRI G BR RGBT RY

2024.03.06
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1.2.4 BERGFHERNT RERF

ARGtk %s (System Memory) BRiAE(E N BOOT # A7 UR ) B R SRS, ANid, 75 AT32F4
02/405 R~ b, WIN T EDIGe, RG] DL AN BAERY R X (AP 152 20) FRAETEOH
H € A

VER: RAFHEIX AP BAHERE—KNAPTY, REERARGFHA BOOT HALIFEATHE.
PE T R IR TR ] Artery ICP Programmer ¥ R G174 e /E N8 i 4748 7 i

B4 AT-Link/J-Link 1/ B2 3] AT-START-F402 i L Hi..

)& Artery ICP programmer, i%#H AT-Link/J-Link i&#%.

B RAERE--RA X AP - .

& 25. ICP TRRERGFHX AP K

(& Artery ICP Programmer_V3.0.10 - X

File  J-Link settings  AT-Link settings [ Target ILanguage Help

Mass erase

i Part Number: AT32F402RC1 K
Dscome [mmer ez [ Q0

ATLinkEZ FW:V2.2.8 Erase sectors
LT AT-Link SN: A930E9B210C ﬂ- 4:!: jj
-in v User system data T
OTP data
Extra configuration
Access protection 3
sLib status

Memory read settings

Boot memary AP mode |]
ts v

Address 0x 08000000 Read size

File info Flash CRC

Mo.  File name Addres... Add
Debug
Delete

B 26. RGFEX AP EAFIA

Read
Download

@

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

Disconne | |PartNumber AT32FA0ZRCT77  FlashSize: 256KB | /I?r ?
ct ;

AT-LinkEZ FW:V2.2.8 -
ATLink - | ATLink SN: A930E9B210C0765905173C07  (WinUSE) ﬁ 4 =2 77

Extra configuration

Memory read settings

Address 0x 08000000 Read size (x Data bits | § bits Read

File info
No.  File name Add
Delete
Enabling AP mode.
Warning XL
lownlLoad
Flashinfo Filei AP Mode can only be set once, and the data of boot memory is

i ' % unrecoverable after setting.

E I E

B bR ERE, RIS Ta S HIBAY] OXA35F6D24, #iEja “fHfikds B B Righa

2024.03.06 #® 18| WA 2.0.2
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A R BRI 7R 5 S -

& 27. ICP THREERGFM#X AP BEAB N H

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

Disconne |PartNumber: AT32F402RCT7-7  FlashSize: 256KB

ct

AT-Link-EZ FW:V2.2.8

ATLink ) AT-Link SN: A930E9B210C0765905173C07  (WinUSB)

Extra configuration

Memory read settings

Address 0x (08000000 Read size (x Data bits |8 bits Read

File info

Mo, File name

Add

| [ AP mode enable key -

OK
Flashinfo  File info

Enablekey(ox) [ | (0xA35F8D24)

x | Delete

Download

B i e b g ] Artery ICP Programmer K R GEAE A 28 F Y & 1748 i

B JEE AT-Link {5 2 838 AT-START-F402 #i Jf L Hi .

B J})3 Artery ICP programmer, %4 AT-Link 5%
BRI SEEAR. AT-Link KB --HALTHRE .
B ARE T P IR

BrEmiH

T H 45K

IEHE MCU 245 (7R L AT32F423 BU5Rfl, AT32F402/405 $:AFE 7715 —FF)

N ML SWD
. ERRGAAEIX AP BRI LA
7. RFEIH 3 AT-Link 507255 H S0
FAth 3% PERR R S R 7R ZE AT WAL

1
2
3
4. ¥Nn.hex X
5
6

#1911

JER: BREHT AT-Link EZ JRAN L HBLEHER, HEEEFFTEEZ AT AT-Link.

hRAs 2.0.2
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&l 28. ICP TEELRRRGAFHX AP K

[E] AT-Link Setting

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

Offline project ~ Delete
3 3 "

IF'rojedname test | IDevice AT32F423 | |AT32F423VCT7 vI

MNo.  File name File size  Address range(0x) Storage locat Add
1 run_in_boot_memary.nex 4044 08000000-0B000FCE A || pelete
2 run_in_boot_memory.hex 68 1FFFA400-1FFFA443
< >
Erase option | Erase the sectors of file size ~
[] Download times l:l Verify
[ Encryption transmit 5
[] Resetand run IDownIoadinterface SWD VI
[] Write user system data ‘
[] Enable FAP after download 6 Boat memary AP mode
Access protection v Key.(0x) (0KA3SFED24)
Software serial number(SN) SpIM i sLib i Bl module Mac setting

[] write software serial number
08010000
00000001

00000001

Load parameters Save parameters

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

B 5 EIROPIR 7 SRR IR SO, S ITH GR A7 D atep & RIISCrE, D7 EINEEIHAh AT

-Link H A

FESRAE R 23 a0 R RS o IR FALSUVRAESR € AT-Link ], BEI0H STk
AT-Link gb5E, HAEEINEN AT-Link i, FBOESER AT-Link 7°511%5; Wi FR LI H (L

RV —R, ILIH SCHER—A AT-Link HEEEH—IK.
& 29. ICP TEB &R H X HitE

This projectis only used atthe specified AT-Link.
AT-Link SN: (F5A81400004001210C95D107 |

[] This projectis only used once.
AT-Link AIN: \DFBSF42A31D771D |

0K Cancel

[ AT-Link project file settings — et

W E ERDIR T RAFIH 2] AT-Link 2, fEBL NSRS D, WR s FEIH 455

TRAFIFBAE, BT DOt Iakesk 1.

2024.03.06 ® 20|
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& 30. ICP TEAEL TRIREHLE

[E AT-Link Setting - X

AﬁJnk seftings  AT-Link offline config setlingsl AT-Link offline download statusl

Select offline download item: Download interface:  |SWD

test ~ || Save and activate 115200
Manual

Activated project: test

Total downloads Unlimited

Downloaded times: Successful downloads:

File download successfully! !

Start download

Start button free download

KT R RINE L5281 2% (AN0066_config_boot_memory_as_extension_of_main

_memory(AP_mode)) , ZM ML WHERE IR E T M —F AR 5 IR L —AP Note—A

NO066 3k HX .

TER G217 H PR 10 Demo 15255 BSP, A7 AR N AER: U BHE B 7 s — 72 i i UE
—iE{ER MCU—AT32F4xx #%1 N4 BSP fif [k 5 AT32F402_405_Firmware_Library V2.x.x\
utilities\at32f402_405_boot_memory_ap_demo.

1.2.5 FEEFTX AT32 5HAM IC ik

2024.03.06

W £H Cortex-M &3%1 CPU ID 5 X4, MHARAIPAX4H MO,M0+,M1,M3,M4 Y%

& 31. L Cortex 5

cortex_id = *(uint32_t *)OXEOOOEDOO;// iH Cortex H5
if((cortex_id == Ox410FC240) || (cortex_id == 0x410FC241))

{

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

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

W EL UID,PID AR X4y

& 32. {£EX UID,PID

/* 3HL AT32 MCU ) UID/PID FyEHbhit*/
#define DEVICE_ID_ADDR1 Ox1FFFF7F3 115€ X Artery MCU FIIFH 45, UID FEht

BE2ANH hRAs 2.0.2
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2024.03.06

#define DEVICE_ID_ADDR?2 0xE0042000

I* ATAEI 1D %/
uint8_t ID[5] = {0};

/* AT32F402/405 MCU type table */
const uint64_t AT32_MCU_ID_TABLE][] =
{

0x0000001270053240,

0x00000012700421C1,

IIAT32F405RCT7
IIAT32F405RBT7

h
* 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);

/* 444 UID/PID */

int64_t)ID[4]<<0);

/* JWr AT32 MCU */

if(AT_device_id == AT32_MCU_ID_TABLEJi])

printf("This chip is AT32F4xx.\r\n");
}

else

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

}

I15E SUMCU [k &%, PID Stk

256KB
128KB

AT device_id = ((uint64_t)ID[0]<<32)|((uint64_t)ID[1]<<24)|((uint64_t)ID[2]<<16)|((uint64_t)ID[3]<<8)|((u

for(i=0;i<sizeof(AT32_MCU_ID_TABLE)/sizeof(AT32_MCU_ID_TABLE[0]);i++)
{

LQFP64
LQFP64

YHT: 7E AT32FAxx Tz & N A 24 1D 4abt, FK3RIEN 1 1D (5 B 4138 —A> 64bit %R, Hrl

PAXr i MCU 22— . 825 01H

S LM SHAF M RM 11 (DEBUG) TP K

(AN0016_Recognize_AT32_MCU) , %% n] WHER: ) BHE B 5 i —>F AR 5 K CRF—AP

Note—AN0016 3KHY .

® 221
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2.2

2.3
2.3.1

2.3.2

2024.03.06

Y32 AL, \]
T E G PRILEE W H) &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 N Jlink £E3R3 IC

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

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

N »

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

A 33. T# HI Flash Download failed—“Cortex- M4”

36 void Delay(_ IO uint32_t nTime)

3734 o

gg Faming uVision DS

40 while (

41 |}

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

A3/ **

44 * @bri

45 * @par

¥ greqy =

3? L %y =

48 void Tim

49 ‘L‘J{

50 if (TiminaDelav != 0x00)

HH AR R ) R R R DA LA

B JFE TUiRRY, SEHUE MCU U5 i R R

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

B BOOTO k451, BOOTO & i E N 0, i MCU M\ F:INFEAE# /530

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

B EFREFHH JTAG/SWD PIN disable, f#ih/7i%:5#2.3.5 AT32 K& F#.

&7~ No Debug Unit Device found [

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

B 23| hRAs 2.0.2
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2.3.3 57~ RDDI-DAP Error [

B GO Egd s, W Keil AC6 4iiasERINILILSE-0z, 7 #EHCN-00/-01,
B R P JTAG/SWD PIN disable, fi#ik751%£2%2.3.5 AT32 RE F# -

2.3.4 ISP 5 O T HA-RFEH
ISP & R, fR/RERIE, RIEZ 5 HRMICERBCE O,
AT 2
B A HRERESRE.
W TR USB # R T H, 1 CH340 & 4.
2.3.5 AT32KE &
FEAS F AT32F402/AT32F405 I, F P AT RELE LA R #AE J5 ToVE TR T B8R
B 7ERFPHITAG/ISWD PIN disablefs, Joi% B #ifEFF HiKAFIJTAG/SWD device:
B ¥ AStandby modeSHIKIAERASE, Toik NEFEF I HARAFIITAG/SWD device.
12 n) R iR B AR AR R T R A I AT A HALT A, A48 URR 7 s o] fig s ) it
1. FCE A BOOT #i, MUNE R TAE6ifi 28 5 2B sram J33), A8 E AR E AL
Jr, B AT LSRR P R T 3.
2. fHH ICP B T HAERC AT-Link 18X#%, %4z AT-Link RST pin 28 AL, ICP S
FEEE SRR IR &R, SRS AT .
3. [ Keil BA4-#ERC AT-Link 18iR%%, ZE#z AT-Link RST pin 25 A &AL, 7E Keil /) debu
g FHHMEEON T I REN I I, A AT DLEERR AR P 4
&l 34. debug FEEHK
CMSIS-DAP Cortex-M Target Driver Setup X
Debug ]Trace ] Flash Download]
CMSIS-DAP - JTAG/SW Adapter SW Device
- IDCODE Device Name Wove
TG SWDIO | ® x2BA01477  ARM CoreSight SW-DP _|
Fimware Version: [2.2.11 —I
Voswl Po:[sw v ; _ ‘ ||
Max Clock: [10MHz _~] | | | -
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
[ I Eog Debug Accesses [V Stop after Reset J
0K | | Cancel
2024.03.06 - - H 24 - - fRA< 2.0.2
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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 %,
& 35. CMSIS DAP A&k

Options for node “template”

Categary:

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

Setup Interface Breakpoints

Reset

Connect during reset (default) ] v

Duration: 300 | rns Delay 200 ms

Emulator
Always prompt for
probe selection

Serial no:

[JLeg communication

$PROJ_DIR$\cspycomm.log

Factory Settings

Cancel

2024.03.06
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3.2

3.3

2024.03.06

#Z4PEX sLib(Security Library)
BEiR

FI AR 2 (e 45 (MCU) . 75 208 3 B2 2% i 50 B b 18] 1Ak £k J7 %€ (middleware: solution),
PRI, ] GR I ER A7 S8 R A H R AR Lo SRR A R P RS (IP-Code) , S i il % BT v —
THAR 2522 (TR

PRONIX — HE 75K, AT32F402/405 ZFIHRHE 12 4% X (SLIB)ITIAE, AR IEHE 2] IP-Code #{
2 F 7 RS PP B B L, A B OR 9 ) H A

LA 2

B e EI AR RN e e T R R P X (BRI 22 4 FE X)), B 7 v n A% O VR A R BE X
i, DUABRIIThEE, HR2S ARET X AT DR AEeS 2 s & 7 AT 00T KR .

B e FEX R AMESE X (SLIB_READ_ONLY) 54 X (SLIB_INSTRUCTION), JfA[i&$H ) 5k
2 %/[\iiéﬁ X A7 TR 12 [X B R A X

[ | B2 42X (SLIB_READ_ONLY) ¥ ## it 1% 1t I-Code fID-Code 8 2k 3B, AREE A

B {54 %4 X (SLIB_INSTRUCTION) A HIFE 7 AR X BE# MCUIZ i I-Code 2L R MU HE 2 (1 B
PAT), AEEIEILID-Code s 28 DLz EBUCEHE (177 L B (8 EISPNCPHA AR 2 L K A FRAME 5]
FIRER), LASEEEE 195 217 17 SLIB_INSTRUCTIONIR, 132 31l 4= 5 J2 OXFF .
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