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Jo RS FC AR R B, S8R IDE fEZREIR. fEZRBES. USB i %5 ThRE.

& 1. AT-START-F421 F AT-Link-EZ S E
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s . ¥ §
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- il g,
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20—pm ARM standard JTAG

bl
BT 112 Es
itg ) m g
e wam
g{u AT32F421C8 Arduino Unof/” fEg# 1
F 8

I AT-START WA A4 Z IR HE M Y, i52% (UM_AT_START _FA21 VxX.X) ., ZHEEEHEF LRI
75— P g i — (T MCU—AT32F 4xx % 4 |49 Evaluation Board (/74 #R) % # C44F /K JAAT_START
_F421 Vx.x\03_Documents.

& 2. s R E A AT-START-F421 FF R %R

‘ Evaluation Board (F&17)

I

[ AT-START-F421 ATIFA2IF S =S ArduinotTEED

1.1.2 ERTAEREMY

B AT B T H A #: AT-Link / AT-Link+ /AT-Link-Pro / AT-Link-ISO /AT-Link-EZ. ICP/ISP.
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AR AT32F421I N\ 4R R

B TRk T H: J-Link, ZE¥. EREF FREE. GRS Ty B EngaE. s
Bexds. ok AKEIEEE. mERA. &, RERHE. B, TIREE. RIERESE.
VER: _LRHER TR IF IG5 0 I JE1F 7 £ 12 1 77— AR S5 7 4 3% F#—Hardware Development Tool /47
RB=Tr%f2#% (3R° Party Writer) /4.
B ICP i fiiHHiIES% (UM_ICP_Programmer), {745 RMER: 71 BHS B 5 Wi — 7= i ifE —
HE{E T MCU—AT32F4xx 25 F#1 ICP T Af# % J5 Artery_ICP_Programmer_Vx.x.xx\Docu
ment\UM_ICP_Programmer.
B ISP {EHUHE S (UM_ISP_Programmer), {745 R AER: 71 BHS B 5 W — 7= i ifE —
A MCU—AT32F4xx R41 F 4 ISP T Hf# /5 Artery_ISP_Programmer_Vx.x.xx\Docu
ment\UM_ISP_Programmer.
B AT-Link {8152 % (UM0004_AT-Link_User_Manual), 770842 AR 1R T 7 9k
—7 iU — B A MCU—AT32F4xx 551 N AT-Link-Family TR f# % f5 AT_Link_CH_
Vx.x.x\05_Documents\UM0004_AT-Link_User_Manual ZH_VxX.X.X.

&l 3. FERE IRl B PSS ICP/ISP/AT-Link-Family %R,

‘ Tool

& AT32 IDE_Linux - e e )

- FATI2 MCURIETE et ZRIEFEEARMBA T R ETRIN R AME V1002
& AT32 IDE Windows FIFAT32 MCURIE T EclipseFF 280 RME AT RS RNEFRITE V1002
EFATIZMCU FESEL/BEERTE

& AT-Link Family (= AT-Link-EZ/AT-Link/AT-Link-Pro/AT-Link-ISOIM# T 5)

& AT-Link Console FEATI2 MCU "ESEEEE ) Console TR V3.002
X ICP HIEATIZMCU "E=EERBEE, T8 V3.0.05
& ISP EFFATI2MCU "EREERE, TE V2.0.0¢
& ISP Multi-Port EEATIZ MCU—HEEE "Ex5E. 18 V2.0.06

1.1.3 AT32 F R

1.1.3.1 iR TREN A

76 ArteryTek #RULAE M BSP HH#IERINE LT 1% H IDE (AR TAE. BSP Al MAER: 71
B 7 M — 7 R UE —BHME B MCU—AT32F4xx 413K EL,

& 4. FERF IR E M BSP BERHE

‘ BSP
= = =]
& Firmware Library ZEATIZFM21IERRITER FE(Firmware Librany) 221 V209

BSP tfilzd 1 Keil_v5/Keil v4/IAR_6.10/IAR_7.4/IAR_8.2/eclipse_gcc/at32_ide HIRHR T/%, 17
AR N AT32F421_Firmware_Library V2.x.x\project\at_start_faxx\templates, ] %N T /]
AT pis TR RPRTT IR R IDE TA%. W1 R 72 Keil_vs TAER11:
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A 5. Keil_v5 templates T~ H

= % Project: template -

= %o template _— (l)

=5 user i —

e (2)

] at32f421 clocke ~ @ __— 2

= L o

U aB22tinte — - (3)

B maine — o

=5 bsp " [\_,,]

at32f421 _board.c — ~

| Rt e T

@=L firmware —— =

B cmsis P |:6‘|

) system_at32f421.c — l,..;.,

_J startup_at32f421.s — ‘Z)

=L readme — @
_] readmetbt —

TRENEIN A SRR R

at32f421_clock.c IWEHECE SCMF, WE T BOAMI B A s itg At .

at32f421_int.c HBICHE, BRINGRS T A T R B A QRS AR

main.c FEAR TF2 1 FE AR S0

at32f421_board.c WRKECE CMF, WHE T AT-START LRI LED 255 {4 & .
firmware T at32f421_xx.c & & F F AN IREN SO

system_at32f421.c REHIEECAE S

startup_at32f421.s &1

readme.txt TREMIUERISCHE, 038 THR TR —Le R I ThRE . W B 5 s KRN FHZE
it (ApNote) %5 E.

& T templates 4, BSP &84 52, 124 7 KEM) examples 7 fil4KiS (Keil_v5 T3

B 2%, AP R R EEETRIN . fZ8 18N AT32F421_Firmware_Library_V2.x.x\pro

CECNCNCRCNCEORC)

ject\at_start_faxx\examples.
JERE: KT BSP HIEZFEH Y, i52% (AT32F421 [E/11/%# BSP&Pack M /75 I “4 BSP &/ fHia”
BT, SRR E I 2 L 7 v —s 2 i — i 7 MCU—AT32F4xx % 2l T #1/9 BSP ##/k J7\AT32F4

21 _Firmware_Library_Vx.x.x\document.

1.1.3.2
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%920 Pack (1 KeillIAR il AT32 MCU %5, Pack 7 BLMIEAS /1R 2577 [ 7=
HE—-IEBEA MCU-SAT32F4xx 251 N4k,

6. FERR I E 77 Mk Pack &

‘ Pack
I S
& Keil 4 e e e e V214
& Keil5 FRATI2 MCURS T Keil MDK3ET V216
& AR EFATIZ2 MCUELSTIAR EWARM 577 V212
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AR AT32F421 NI TS il HR R

KT Keil giik 248 2 keild. 74 5% 5.23 DL ERCA. Keil_v5 it 752 Keil5 AT32MCU_AddO
n il 5 5 2N R Artery Tek. AT32F421_DFP, Keil v4 Jii A 75 243 Keild AT32MCU_AddOn; %k
IWEOLT, 2T CLE SR A 2] Keil (222358842, R IRAA RIS AN IER, FETFIERF Keil
(L HE AT

B 7. %% ArteryTek. AT32F421 _DFP

Pack Unzip: ArteryTek AT32F421_DFP 2.0.2 X

Welcome to Keil Pack Unzip
Fielease 12/2021

Thiz progran install the Software Pack:

ArteryTek AT32F421_DFP 2.0.2
AteryTek AT32F421 Series Devics Support Drivers

Deestination Folder

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

Newt > Cancel

& 8. %3k Keil4_AT32MCU_AddOn

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

Folder Selection ARM KE|L

Select the folder where SETUF will install files

This Add-On will install into the following product folder

To install to this folder, press™Wext”, To install to o different folder,
press “Browse” and select another folder.

Destination Folder

D:WReil_vdl Browse. ..

Haxt > Cancal

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

& 9. Keil H 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,
AT LLE SRR E] IAR 238 it, WR A BIEE A IR, FRETINERE IAR 2R E7T.
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AR AT32F421 NI TS il HR R

& 10. %% IAR_AT32MCU_AddOn

(9% Setup AT32 MCU AddOn Package to IAR V2.0.5 *

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

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

and select ancother folder

Destination Folder

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

Realtime Status 0%

Cancel

JER: KT Pack KENTEZIHEAMHY, iFSH (AT32F421 [F11/F BSP&Pack M /H755) 1) “2 Pack &+
B T, R R T F L 27 P — 77 i 45— 2 1H 7 MCU—AT32F 4xx 751 | #0419 BSP /% /AAT
32F421 Firmware_Library_Vx.x.x\document.

1.1.3.3 i AT-Link R E T

7 Keil 3185 R fi] AT-Link, 7F Debug Hi#%£#% CMSIS-DAP k%% .

& 11. Keil Debug &3

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

sy template

- user Device | Target | Output | Listing | User | C/C++ | hsm | Linker [ Debug Jurtilities |
L] at32421_clock.c I—I

) at2642]_inte O Use Smuator  with restrictions  Setings | | & Use: [CMISIS-DAP Debugger | | settings |
i ™ Limit Speed to Real-Time ULINK2/ME Cortex Debugger  a
_1 main.c MK Pro Codee [ebuooe
-5 bsp V¥ Load Application at Startup V¥ Run to main{) ¥ Load M‘L?'_IS’DPPE"&’UQQE"__ L main(}
_1 at32f421_board.c Initialization File: Inttizlizatia Models Cortex-M Debugger
= ST-Link Debugger
L firmware | J ’— PEMicro Debugger
=5 emsis NULink Debugger

Restore Debug Session Settings Restare

] systemn_at32f421.c Stellaris ICDI

@ startup_at32f421.s
= L= readme

¥ Breakpoirts ¥ Toolbox ¥ B
¥ Watch Windows & Peformance Analyzer V¥ W

Silabs UDA Debugger
Altera Blaster Cotex Debugger %
s

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

Manage Compaonent Viewer Description Files .. |

0K | | Cancel | | Defaults | Help

7f Debug .7 Settings #f A\ Cortex-M Target Driver Setup FLln &,
1. Zgik$ AT-Link(WinUSB)-CMSIS-DAP/AT-Link-CMSIS-DAP;

JEE: X T WInUSB, #2%# (FAQ0136_Lfil{# fi AT-LINK ) WinUSB DheteFt FaGl 2% ) , 2R/ LI
FEL L 7 M — BeR5 HF % 3 FF—FAQ—FAQO0136 F#.

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

2022.10.21 FIOW JRAs 2.0.4
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AR R AT32FA2IN I g A HE

B 12. Keil Debug %I Settings & &

Cartex-M Target Driver Setup X

Debug |Trace IFlash Downloadl 3

~CMSIS-DAP - JTAG/SW Adapter — |-SW Device
] IDCODE | Device Name Mave
'1 [Any | | | SWDIO | & («0BC11477  ARM CoreSight SW-DP Up |
AT Dk CHSTS-DAP

B D
imware Version: |£. 1. Ml
2 % swy Port:ISW E| (fi Automatic Detection |D CODE: I

M anual Configuration Device Mame:
Max Clock: ISMHz LI I

4dd | | Detete | [Updae | AP: [o00

I HAE Utilities B, J62 % FEIFRRIEIE 1, 7EEDHE 2 NHSE %S CMSIS-DAP Debugger,
SRIG AR TNE 1 (FRECBUE BAE) .

B 13. Keil Utilities 3R

Device | Target I Dutputl Listingl User | C/C++ I h=m I Linker | Tebug Utilities |

Configure Fash Menu Command ‘i
% |Use Targst Driverfor Aash Programming [~ Use Debug Driver
2 CMSIS-DAP Debugger Settings ¥ Update Target before Debugging

it File: — J Ed... |

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

B 14. IAR Debug %

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

Categon:
General Options
Static Analysis
Runtime Checking
C/C++ Compiler Setup Interface Breakpoints
Assembler Prob fi tian fil
Output Converter Probe config robe configuration file
Custom Build Owverride default
Build Actions ® Auto
Linker ) From file
Debugger
Simulater O Explicit Select
CADI
CMSIS DAP Interface Explicit probe configuration
GDEB Server
Iet/ITAGjet O ITAG Multi-target debug system
J-Link/3-Trace
_ 0
TI Stellaris (® SWD
Mu-Link . .
PE micro Target with multiple CPUs
STALINK 0
Third-Party Driver
1T MSP-FET Interface
TIXDS Auto detect

VLR KT Flash Z4XfF. MCU 5 07#, Jlink L2476 MCU SEA7 #0152 (AT32F421 [A/1F/%
BSP&Pack /755 ) HHKE T, UEANFFD . 17T 7 1L 77 0 2 iR — & i 72 MCU—
AT32F4xx #71 F#19BSP fi#/k JAAT32F421_Firmware_Library Vx.x.x\document.

1.1.4 POEEHMR SXX 7

B i53% (MG0016_M SXX32F030 FE A EI AT32F421) , % RS AT AR /) BHE T 7 93— 7 i
R —HE{E R MCU—SAT32F4xx RA1IFKEL;

B IREFVIGEIERIET, WS AR ET,
iR o

B2 AR SOHERF S B BOR S N 51 B30

JER: MHECTSXX32F0xX, AT32FA21 R # R G HT 1% 11 LATKTF R FERHIACGE . 5 28 M RE L A2 22 7 T i AL ]
TEHIHIZEE, FeT U572 E i AT 32F A2 iZ 7 4CFE, 18 AT #2407 17 /HFHF (ANO004_Performance_O
ptimization ), ZA 1 7] MIEFF 27 F11E 77 0 — RS HF K % AP Note—AN0004 FEHK .

1.2 AT32F421 & BT RE R B

1.2.1 TREFRS M
BB R A 2 pp 23 AT LUE CPU S HRMAAT, CPU B — N HIFEI N —AN 7 O TS vh 3
PR . TIECHE A 42 ) s AR A IO 2 v 2% vh ] FH ) 25 TR 2 A2 A 7 I TN, TR ph s i o 2 /b — 3k
(25 A s (R, FOUECH il 88 U Ja 3l — VIR 1
T ARG o 7 B B AR AE, 1528 N A7 REIE B %5 /798 FLASH_PSR 17 bit2~0 (X 3.
SXX32 [ Flash 1j i 4% | %5 774 FLASH_ACR).
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o[- AT32F421\ [ & F #a 7

B 16. NEMEAEERFESR (FLASH_PSR) &£5E#

Bit Abbr. Reset value Type Description

Wait states

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

0: Zero wait state

1: One wait state

2: Two wait states

3: Three wait states

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

One wait state for the second 32 MHz

Two wait states on the third 32 MHz

Three wait states on the fourth 32 MHz

Bit2:0 WTCYC 0x0 w

AT JELE R eI i ic . e 4 system_clock_config()#E4T 7 AHSC B E,  HiAth BSP 15 #k 2IAH [F i A2 B i
MR E

B 17. R SIECE R% system_clock_config

wodd system clock config(woid)
i

f# config flash psr register */
flash psr set (FLASH WAIT CYCLE 3):

¥ reset crm */
crm reset():

crm clock source_ enable (CRM CLOCEK SOURCE_HICK, TRUE):;
# walt till hick is ready */

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

1.2.2 PLL W8higE
1.2.2.1 PLL BIFFEE S R

AT32F421 M E M PLL fmnl it 120MHz Bf 54, % E AT32F421 ) PLL WA —Fh A
G247 % CRM_CFG (Xt SXX32 % /7% RCC_CFGR), —F 2 di #1274 CRM_PL
L. {1/} CRM_PLL 7] LAFC B 56 2 PLL B Epai, xR A=Ch:

PLL %4l 2% PLL_NS

PLL iy H I = PLL 2% A 4f x
PLL T4 45 2% PLL_MS X PLL Ji5 4> #9ific & & PLL_FR

i FH SXX32F0xx BSP I, PLL ¥ iEFEFi0H]: (HSE=8MHz,PLL=48MHz)
RCC->CFGR |= (uint32_t)(RCC_CFGR_PLLSRC_HSE | RCC_CFGR_PLLMULLS);

HZAHH SXX32F0xx F2/71E AT32F421 Hiith KT 48MHz B 8hit, v DARE B %5 /74 CRM_CFG (X}
I SXX32 % {7 #% RCC_CFGR) .

Bt PLL=120MHz i}, & B4

2022.10.21 #ISW JRAs 2.0.4
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< AT32F421I N & FH 35 S

RCC->CFGR |= (uint32_t)(RCC_CFGR_PLLSRC_HSE | RCC_CFGR_PLLMULL15 );

fiF] AT BSP i} PLL BEREFVE6]: (HEXT=8MHz,PLL=48MHZz)

crm_pll_config(CRM_PLL_SOURCE_HEXT, CRM_PLL_MULT_6);

f§iF AT BSP I} PLL WE 27 iEH%): (HEXT=8MHz,PLL=120MHz)

crm_pll_config(CRM_PLL_SOURCE_HEXT, CRM_PLL_MULT _15);

AT LS AT32 ) PLL fic & 27 7 7% CRM_PLL it & ¥ 2 (it 4i%, DL AT32F421 BSP Al
JE7s PLL R B FEFFYaf]: (HEXT=8MHz, PLL=118MHz)

A 18. AT32F421 %t 118MHz N #hEC B

#define CRM_PLL_NS ((uint16_t)Ox3C) /* PLL_NS=59 */

#define CRM_PLL_MS ((uintl6_t)0x01) /* PLL_MS=1 */

[* config pll clock resource  PLL_FR =4*

crm_pll_config2(CRM_PLL_SOURCE_HEXT, CRM_PLL_NS, CRM_PLL_MS, CRM_PLL_FR_4);

Hr, NHOZ% CRM_PLL_SOURCE_HEXT fXFRiE#H HEXT AFMHI8#0J&E, 59 & PLL_NS {H, 1
¥ PLL_MS ff, CRM_PLL_FR_4 (0x02, P4434i) Jy PLL_FR{f.

WM E ML E R, 5% (AN0116_AT32F421_CRM_Start_Guide) . %N &0 A] MR 7
BHEE T M —>F AR 57 & SZFr—AP Note—ANO0116 3KHL, Hr 3448 7 AT32F421 (K ehiEng
Be B 510, BLA far 4 F A4S 7 i b B T B (New Clock Configuration) SR tisE A= i AH B2 1 it
BRACHE IR B TR, % T H AT WHERE D BHE 55 i — = il S — i@ E R MCU—AT32F4xx #7513k
i

1.2.2.2 PLL B3B8 R

2022.10.21

24 AT32F421 N E ) PLL iy 108MHz LA EWHEIN,  F5 334 B 30 IR ) 8 T RE .

i Fl SXX32F0xx BSP Itf, T system_sxx32f0xx.c 85245 () R G i B3 e B sk 4k (2
2.2.1 PLLICE) , 7ESMLER3 static void SetSysClockToxxM(void) 3 An4n = & Ak %4> -

B 19. SXX#EF PLL B3NBIIRRIHIEE

/* Wait till PLL is ready */

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

{

}

*((unsigned int *)0x40021054) |= (0x30); /I FFB B 5B NiHiF #1655
[* 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 */

# 14T WA 2.0.4
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1[-% AT32F421\ [ & F #a 7

while (RCC->CFGR & (uint32_t)RCC_CFGR_SWS) != (uint32_t)0x08)
{

}
*((unsigned int *)0x40021054) &=~ (0x30); /I 47 E 378 WHTF L] T 88

{fiF AT32F421 BSP I} PLL [ 05 AR 2 ) i 7 56451 -

& 20. AT32 #2FF PLL BEBIRHR Y #Hic 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();

B WIRIFIE T H 07BN R INEE, TR #h D] He e b R ] T 5078 AT L e Th RS, R R S 452 i
XHEH o

1.2.3 EHR

JEE: AT32F421 #9BOOTL 17 F /7 %4 ##7[X(OX1LFFF F800), 4/&/H ISP T AN/, 1##iA nBOOT1=1 (/#
J A, [EFEF LA SFE G X (i A2 SRAM) 757,

1.2.3.1 {5 R R
i 1] O BRI OR S8 B ", /8 T34 Flash 77 X3k, —H % E 1 Flash B RERS, WER
Flash 72fifi X R el B P i IR AT A Be i, ARl JTAG 8% SWD B, 4 ICP/IS
P THMRRR VI IR ORI, o8 206 FLASH AT #5R ER  «
KB —HEZIERG R, TGRSR, FEAZIL UG B BERURBARZHIEX
T HICPISP T HX IC HEAT V5 I GR AP S5 ERR T IR ORI R4, T
B Artery ICP Programmer T.H (BOOTO0=0)
Je VT R B R AE-- U5 1) DR -- 5 U7 ) DR 4P 5 v vy ) AR 47
FEBR VTR R s WA HRAE - U Rl DR AP - R R U7 1) DR

2022.10.21 EI5W JRAs 2.0.4
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B 21. ICP B /g F/f#kxvs al f-

47" Artery ICP Programmer_V3.0.02

File  J-Link settings  AT-Link settings

Part Number: AT32F421¢

Disconnect

AT-Link FW:V2.1.0 AIN
AT-Link SN:  88A15032000(

AT-Link

LY

Target | Language Help

Mass erase
Erase main flash

Erase sectors

User system data

LA
it 5 7

Access protection

Enable access protection

Memory read settings

Address Ox Read size 0Ox

File info
No.  File name
1 421.hex

sLib status

Boot memory AP mode
Download

Flash CRC

Debug

Enable high level access protection
Disable

FeEFn

(0x) Add

DOD7E Delete

B Artery ISP Programmer T.H (BOOT0=1)
VIR — B RS T2, ERIRENRJE S, RO 8 U5 RS T ] DR -

-, BVRDRRR N .

fEER VIR RY . JEFEORYT . RV R--TF 2P0, HIRDRE Flash BN
B Artery ISP Multi-Port Programmer T.E (BOOT0=1)

JEHVI R fEREBRAECRY . B VS R ORAP e s [ R --TF 0, B s

R VTR O/ AEREBRBECRYT . ZERVT R ORI --JT 4R, BIALKE Flash filRm e .

(O Erase
O Download to deviee

AL

sLib Status: DISABLE

Fassword Ox

K 22. ISP T A /g H 7y

Y KRR

Seators (O Edit User systen data

(O Disable sLib
Start sector

TIHSTE start sector|

End sector

Fo.  File Hame File Size Addvess Range(lx) Add
1 421 hex 3452 03000000-08000D 76 Delete
Confirm
< >
Erase option e dowrload
Optimize(R o Are you sure to enable the access protection? Road
Write use: 3 p oz am
Address Ox 00000001
Apply Use

O Vpload from device
(O Firmware CRC

(O Flash CRC

1

Enable hocess protection after Download [Aecess protection

Start sector |Seetor(—{0xB000000

Sector £ill |FF

End zector |Seeter(—Ox8000000

I@ Protection EFABLE

“ | Access protection

VI

Cloze

) Bancal

® 16 R
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& 23. ISP T Ef#kx1i iR~

LY
.
() Erase (O Edit User system data
O Download to device ) Dizable sLib
Ha File Wame File Size Address Range(Ox)

1 471 hex 3462 0&000000-0500007E

Confirm

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

] 3
=m
Access protection

(O Upload from device

() Firmware CRC FF

() Flash CRC

1 Sectori—0x5000000 Sectori—0xE000000
I@ Proteotion  |DISABLE v | hccess protection VI

Back2 Close

HE: RE TR BEIET BRI LG 1 (R

1.2.3.2 BERP

TR E T B Flash £7#% X385k Flash fF X0 R L 00. — B3t E | Flash 5y, WE

(Y1 Flash £ X st A el i A7 05 A

FHICPASP THXS IC #EATH S (/Y SIEER S R AT, WT:

B Artery ICP Programmer T.E (BOOTO0=0)

RS RY: B AR RG-S IR 735 B DX - B 2%
RS IRY: W A E - P RGHE-- A B S TR 19 i X - B e

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

FRESRY: /. BHBEER -T2, B EAERY.
RS RY: Ry BEHBEESRP-T P2, BA@ERERY.

B Artery ISP Multi-Port Programmer T.H (BOOTO0=1)

2022.10.21

RS RS REEREERY . B HE SR -T2, RS R
fEERBEE R fEREBRAEDRY . ZEBEE R -IVIE--2, RIRTERRE fRY.

B/ITH
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& 24. ICP TEEHEBEHI

Artery ICP P - x
Fila  Ilink cattinne  AT-link settinns  Taroet | Haln
17 User system data X
Access protection
[ FAP Disable -
System setting byte
nWDT_ATO_EN NnDEPSLP_RST nBOOTI
Erase and program protection bytes
Name Start address End address  Size EPP ™| EPPO-3
Sector3 0x8000C00  Ox8000FFF  0x400(1
0x8001000  OxBOOI3FF  Ox400(1K)
0x8001400  Ox80017FF  0x400(1K)
0x3001800  OxBOOIBFF  Ox400(1K)
0x8001000  O0x800TFFF  0x400(1K)
— s
0xB002000  OxBOO23FF  Ox400(1K)
0x8002400  O0x80027FF  Ox400(1K) v | [ selectall
User data
o 1 2 3 4 5 8 7 ~ Clear
FFFF |FF|FF|FF|FF|FF|FF
Data 8---15 (0x) FF O FF [FF[FF|FF|FF [FF|FF
Data 16---23 (0x) FF O FF [FF|FF|FF|FF|FF|FF Load file
Data 24---31 (0x) FF O FF [FF|FF|FF|FF|FF|FF v | savetofile
Load from device pply to device Load from file Save to file
& 25. ICP TEMRES Ry
I Artery ICP Prog , - X
Eila  Ilink cottinne  AT.link settinas  Tarnet | Haln
I User system data X
Access protection
[ FAR Disable v
System setting byte
nWDT ATO EN NnDEPSLP_RST nSTDBY RST nBOOTI
Erase and program protection bytes
Name Start address  End address  Size epp A~ Eppos (e [[rF |[re
[ sector3 0xB00OCO0  Ox000FFF  0x400(1K)  |N
[ sector 0xB001000  OxB0013FF  0x400(1K) | N
[ sectors 0xB001400  OxB0017FF  0x400(1K) | N
[ sectors 0xB001800  OxB001BFF  0x400(1K) | N
[ sector? 0xB00ICO0  Ox001FFF  0x400(1K) | N
[ sectors 0x8002000  OxB0023FF  0x400(1K) | N
[ sectors 0x8002400  OxB0027FF  0x400(1K) N v |J] select all
User data
1 2 3 4 5 [ 7 " Clear
FFFF|FF|FF|FF|FF FF
Data 8---15 (0x) FFFF |FF|FF|FF|FF |FF |FF
Data 16---23 (0x) FFFF [FF|FF[FF|FF|FF[FF Load file
Data 24---31 (0x) FFFF|FF|FF[FF|FF|FF|FF | [ saveto file
Load from device Load from file Save to file
>, » Y78 -y(_
R RE THES R T REEN 5 GBS R
S S - . S S S L]} -

2022.10.21
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AR AT32F421 NI TS il HR R
1.24 BRERGFMEBANT RERF

RGN (System Memory) EREVEN BOOT #AAF U  BALIIE S . A, 78 AT32F4
21 A= b, WIN T HITIRE, RGAEERR AT LR AT R IX (AP 1 X) FHRAE O - B
& XA

HE: BRamrglX AP EX(HEERE — K HPTY, BEFIRFAA#4BOOT AN THE.

PA IR ISR E ] Artery ICP Programmer #2470 2 E Y e 1748 7 i

4 AT-Link/J-Link 1/ H 45 2] AT-START-F421 #iJF L HL.

F¥J5 Artery ICP programmer, 1%E$#H AT-Link/J-Link & .

R RR: WA ERE-- ROEEX AP -

& 26. ICP TE®ERGFHX AP R

N

I Artery ICP Programmer_V3.0.02 - *
B
File  J-Link settings  AT-Link settings | Target I Language Help
M
i Part Number: AT32F421 ass erase ’I ?l- ?
Disconnect Erase main flash "
AT-Link PW:V2.1.0 AIN E o +
) . rase sectors
AT-Link | |AT-Link SN:  88A15032000¢ ﬂ 4‘1 77
User system data
Access protection 4
Memeory read settings 2 Eblstatls
Address Ox Read size Boot memary AP mode Read
DownlLoad
File info
Flash CRC
MNo.  File name s (0x) Add
1 421.hex Debug 0D78 Delete
Enabling AP mode.......
B DownLoad
}
Flash info  File Warning %

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

3
[ a= [ ms |

B ONPEREEAE, TSR Ta AR Y] 0XA35F6D24, #:iF)n “fFidE R Rikth&
A BRI 37 15 B

2022.10.21 #FI19W JRAs 2.0.4
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B 27. ICP TRRERGFMX AP RAHHINFHE

e

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

o Part Number: AT32F421C8T7  FlashSize: 64KB | ’I _‘)r ?
AT-Link FW:V210 AIN: 07318178B80B9106 +
AT-Link | AT-LinkSN: 88A150320000B32305177402  (WinUSE) ﬁ 4__’_ jj

0

Memory read | 7 AP mode enable key — x
Address Ox |: ~ Read
Enable key:(0x) l:l (0xA35FED24)
File info
. R Add
No. File na B Cancel ange(0x)
1 42lhe 08000078 Delete

Enabling AP mode. E
DownlLoad

Flash info  File info

BroA e e b g B Artery ICP Programmer R GiAE it e VE N e EA74E 7 i
B ER AT-Link {7 B 23 5] AT-START-F421 K3 L,
VERE: BRECHT AT-Link EZ JRAN L FFELAER, W AEEFEI EZ /KA AT-Link.
B JfJ5 Artery ICP programmer, % H AT-Link % .
B OE SRR AT-Link #E-- 2400 HCE
B ERELIH PR
1. H#EniH
2. HATUH AR
3. #EFHF MCU RS
4. ¥shn.hex S
5. TEENERE SWD
6. Wk RGAHEIX AP I AFH
7. {RAFIH ) AT-Link 50 A~77 55 H Sk
HA R BEAR Y S br 75 BT R E .

2022.10.21 FE20HW JRAs 2.0.4
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B 28. ICP TREERRRAGFMX AP HX

{7 AT-Link Setting

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

Offline project - Delete

3

1[Cem]

| Project name |test | |Device |aT3craz1  ~||aT32Ra2108T7 |
Mo.  File name File size Address range(0x) Storage loca., Add
1 run_in_boot_memory.hex 3796 08000000-08000ED3 4 Delete
2 run_in_boot_memaory.hex 68 1FFFE400-1FFFE443
< >
Erase option |Erase the sectors of file size v
[ Download times l:l Werify
[ Encryption transmit 5
[ Reset and run IDown\oEd interface | SWD VI

[] Write user system data

[ Enable FAP after download 6 Boot memory AP mode

Access protection v Key:(Dx)  [A35F6D24) (OxA35FED24)

Software serial ber(SN) spim ings sLib setting
[1 Write software serial number
08010000
00000001

00000001

Load parameters

7 7

Save parameters

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

B A ERODIR 7 IR RATE M, KT RAF Dy atep AR KSR, J7 NS Al AT

-Link FFfEH

R A 2 T IR R o RIS T H A SR VFAESRE AT-Link 4, BT H SCfF5
AT-Link 285, HAEAEIPER AT-Link A1, FEBOESPER AT-Link #8105 WAt #R st HAX

FRVFEH R, I H SCHEER—A AT-Link H B H— %
& 29. ICP TEBE&RERIE XHRE

{7 AT-Link project file settings -

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

AT-Link SN:  [88A150320000832905177402

[] This project is only used once.

AT-Link AIN: |OT51 8178E20E910E

oK

Cancel

B 5 ERPIR T RAFIIH B AT-Link 2, ERELTHORSIREE R, hPa2 T 80 H 4 55

TRAFIFBGE, BT LIOTdakesk 1.

2022.10.21 FE2LR
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A 30. ICP TABAZ TRREKEE

i AT-Link Setting

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

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

AutoMatic
Activated project: test

Total downloads:  Unlimited

Downloaded times: Successful downloads:

File download successfully! !

Start download

Start button free download

B X T RGBT RNEZEEIES% (AN0066_config_boot_memory_as_extension_of _main
_memory(AP_mode)) , &N WS U BHE B T M —>H R 5 &K S FF—AP Note—A
NO066 3k HX .

B ERGAHERIEIT P REF K Demo i3 % BSP, 1R 42 AR 1 B B 7 Ik — 72 S —
AR MCU—AT32F4xx #51 T # BSP fi# /& /5 AT32F421_Firmware_Library_V2.x.x\utilities\
at32f421_boot_memory_ap_demo.

1.2.5 FERFFHXD AT32 5HAh IC Fik

W 5 Cortex-M £31 CPU ID 5[X 4, M5 AI AKX 4 H MO,M3,M4 Y%

31. i£HL Cortex ®&

cortex_id = *(uint32_t *)OXxEOOOEDOO;// X Cortex %5
if((cortex_id == 0x410FC240) || (cortex_id == 0x410FC241))

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

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

W 5L UID,PID H X%

A 32. $£H UID,PID

/* 3REXLAT32 MCU ] UID/PID [rjZEHihil*/

#define DEVICE_ID_ADDR1 Ox1FFFF7F3 1€ X Artery MCU 35 H 45, UID Sk

2022.10.21
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#define DEVICE_ID_ADDR2 0xE0042000

I FFAFICID *
uint8_t ID[5] = {0}

[* AT32F421 MCU type table */

const uint64_t AT32_MCU_ID_TABLE][] =
{
0x0000000950010016, /I AT32F421PF4P7

0x0000000950020115, // AT32F421PF8P7

16KB
64KB
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);

¥ 214 UID/PID */

115 L MCU Ry %5, PID Z:ihiht

TSSOP20
TSSOP20

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);

[* ¥l 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");
}

ATPAX 7yt MCU R — R 5. B 245 1E

Ui 7E AT32F4xx Wzl WEE 24> 1D gt ReERECEI 1D (5 AR — A~ 64bit B9%E,
ZELMSHEARTN RM i (DEBUG) F47EAK
(AN0016_Recognize_AT32_MCU) , % H i o] WAER: JJBHE T 07 Wi > H R 59 K SR —AP

Note—AN0016 3:HL .

23|
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2.2

2.3
2.31

THHRPEIRESE W&
B R Hard Fault Handler

IR Er Ty e B

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

Keil BLH A Jlink TTHER S IC

B iE2% (FAQO008_Keil TiH A Jlink Joix4R3 IC [\l &E) , %3RS nT LAMAERE /0 BHEE 1 7 Wil —
HAR G T K H—FAQ—FAQ0008 k.

B i52% (FAQO0132_JLink T3 Artery MCUY , 12304 S H B ] DL AERS 70 BHE 107 19
ARSI R L FF—-FAQ—FAQ0132 T #.

FEF T EGTRE H e &
B~ Error: Flash Download failed—“Cortex-M4” Ja] &
£ KEIL 17 FET #0 # H :

B 33. T M Flash Download failed—“Cortex- M4”

36 void Delay(_ IO uint32 t nTime)

378¢{

gg Fiing pVision PY
40 while (

41 |}

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

44 * @bri

45 * @par

46 * @Qret —
a7 L x/ i
48 void Tim

49 ‘L‘J{

50 if (TiminaDelav != 0x00)

HH I 7 1% 5 DR ] R DA LA

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

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

B BOOTO i&##4ii%, BOOTO HHH - FAUKE N 0, fff MCU M FIN{FEAF# %5 5

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

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

2.3.2 &5 No Debug Unit Device found a8

2022.10.21

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

& 24 WA 2.0.4
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2.3.3 575 RDDI-DAP Error |48

B GRS gud s, i Keil AC6 i ikas MIBOAEIL -0z, 75 EXN-00/-01.
B P14 JTAG/SWD PIN disable, fi#ik75i52%2.2.5 AT32 IR T2 .

2.3.4 ISP B O TN EFEHE

fEHT ISP 8 LUR 8, fH/R&RAE, RAIEZ 5 IR EiE R .
(U ST

B AL RRE.

B ERFE L USB R O TR, W1 CH340 & 4.

2.3.5 AT32KEFH

TEfE A AT32F421 BF, F P AT REAE UL T A 5 oA B IR R 827
B 7EREFFHITAG/SWD PIN disablefs, ik NEFER I HILAEIITAG/SWD device;
B it AStandby mode/5, ik T #FE T I B AFIITAG/SWD device.

X AR R ORI T
> ikl Eid Ui#bootiE .
Pl¥bootti X 2|Boot0=1, Fi% NEf/#E, BIAKE T3 GE=EVIEBoot0=0). [F#, ISP
FEAATRE
> 772 EITICP toolINAT-Link 777k .
AT-Link & AAT3248c1t, BRIt FICPINAT-Link 7] < 5 F #o

2022.10.21 FE25H JRAs 2.0.4
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3.2

3.3

2022.10.21

Z4PEX sLib(Security Library)
3%

H A7 Rk R 2 11 74z 28 (MCU) 2 75 28 310 52 2% 1 50325 J Hp (Rl vk 75 %€ (middleware  solution),
DRI, Gr ] R4 R A 7 28 v T R SR KA O SR S R0 R = AU RAS (IP-Code), (i fildzs il 4 B FH H —
THUAR B L (1) 1R

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

LA BR
B DU R I R R X (B2 4P ), B 6 1 4 b S A X

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

LA JE X I 53 N ME X (SLIB_READ_ONLY) 2 #54 [X (SLIB_INSTRUCTION), F %5 7 5%
SNG4 XA TAME R X B R 2 X .

METE 22 4% PE[X (SLIB_READ_ONLY) 4 fig i it 1-Code fID-Code S 26 152, ANREE Ao
5422 X (SLIB_INSTRUCTION) 4 F 2 7 AR X e MCUIZ 1 I-Code 2 ZR LR 4 (X g b
PAT), AfEiZEIED-Code s 28 LAz B 1 77 =L B (B ZrISPNCPR AR 2 UL K M A SRAMUE 3
IFERE), PAEEEEE i 770217 ISLIB_INSTRUCTIONIN, 152 31 () 5 4= #15 /& OXFF il # 0x00.
A X IFE R ACRS S5, B AR N BRI RS, 5 N TRk . RSN IEAR, X4
JE X AT B NBIERR, K fEFLASH _STSZF 7S IEPPERRAL B "1 H1 %15 .
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