A= AT32 IDE BB I135H

ANO176
R HZE D

AT32 IDE tRENIIIEE

=
il 12

A SRS B e SR Artery AT32 IDE A 6 74

AT32 IDE& 3 TEclipseHEZL K IT R IFE (IDE) .« Bl E— &5 EClipsetifh il T ., XLedf
FERTiEF FEAT32 IDEFF KM ROl @B AIHIRAT32 MCU. i T X LeRr .

R I E W SV H . B 17 5 AR R AR ) B AsMCUSR (LG iR I H .

fFFHGNU ARM T EFRMETH . % T HEESARMEIGCCYRIFFEF . F P Al LAASSZ FR il ) A
EREETH .

ffFHGDBR AR E : H Al s, 8b. @7 AL B AR o SCRFIE B AR IR s S A . B
Ah, B AT CAERER B As s i FgRFE A P I E

YRR JIMCUR 5 31 36«
| H S AT32 %= %41

-
2023.04.24 AR fiZ 1.0.0




R = % AT32 IDE B 1485

1 b2 = 0= (RO S USSR 5
oI < = 151 SRR 5

B =y TS ARSI 5

R 1 B o = SO RRERRRRRRRRR 6

oI B 1 N [ I = sy USROS 7

ISy 5 Tl = i =R RRURURTROPRRRRRS 7

T A =9 = (FS TSRS 8

(O A T E b A e T TSRO URS ORI 10

2 17 R v T = SRS UR RS 11
2 U T e e 11

2.0 MEINFEZETT oo ee e ee et ee e et e et ee et e et e e et ee e es et ee e e es et e s et ee e ee s ee e ees e eeees 11

2.1.2  DEDUGGET FRZE T ...vvieiieriieieteeieiete ettt s s s s sn s 11

3 = E ) ) v OSSR 12

B I N = L =4 USSR 14

b T I N PRSP PURURPRRPPNt 14

2302 I ettt ettt e et e e 14

3 R R S T 5 e 15

2023.04.24 #H2m JRZs 1.0.0




AR = % AT32 IDE BUEA 1488
REX

TR SURIRRARITTEE oo 15

2023.04.24 H3IM JRZs 1.0.0




A= AT32 IDE BUEAI138H
BIH 3

O 1 SRS 5
I = Ty LT AR O PO PR 6
I T W 5 ST 7
BL 4. GNU T EBERLE .ottt s et a et e s st s e e e s s e s et s e e e 7
BB, SERRII E B oot 8
BB, T EFMIEEIT oottt 8
B 7. FEETE E] oo 9
B. FATELEIR oottt 10
S TR =15 RSP 10
10, MAIN BRZETT ..ottt bbbt 1
T T =Y o0 o T=Y i OO 12
12, JEBITATR oottt 12
BB, AIHEBEILIEL oocvoveeeeee et 13
AATTRIBALIE <ottt ettt 13

2023.04.24 #H AW JRZs 1.0.0




AR AT32 IDE $REAITHE

1 &I E
1.1  FHHERF

AT32 ID 42U HFHERF /) MCU 1) CE S IUH B, JifER P vig eI H . S5~ [File] >

[New] > [C Project). #reui H ) T FINIEHERE HI . FEXHEHEN, HATIH 2R, X H L
AT32F403AVGT7 M, TiH #Fr% A AT32F403AVGT7; Uit H KM%k $: AT32F403A 407
Project; T HFEERINIEFE Arm Cross GCC, sl Next %44k 4E,

B 1. HHE RS
& C Project O bt
C Project p—
Create C project of selected type '
Project name:|| AT32F403AVGTY
Use default location
D:\workspace\at-test\AT32F403AVGTT Browse...
default
Project type: Toolchains:
GMNU Autotools Arm Cross GCC
Executable Cross GCC

Empty Project

Hello World ANSI C Praoject

Hello World Arm C Project

AT32F403 Project

AT32F403A Project ‘

AT32F407 Project

AT32F413 Project

AT32F415 Project

AT32F421 Project

AT32F425 Project

AT32F435 Project

AT32F437 Project

AT32WB415 Project

Hello World Arm Cortex-M C/C++ Project
Shared Library

Static Library

Malkefile project

< >

¢ & ® e OO @ ¢ PO eS®

Show project types and toolchains only if they are supported on the platform

@) < Back MNext = Finish Cancel

wit: WHERRBEHIAX G F L DGFE TR T TFEUE T,

1.2 BHRERFEE

MRAES2PR HbR MCU, 4% AT32F403A X H) H bRt fr, X ik AT32F403AVGT7 . AhERI B
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External clock —#%ERIA#B 2 0x08000000; H-Athfic & M4 S Frik £ .
B2 BizSHEE

& C Project O Lt

Target processor settings —

Select the target processor family and define flash and RAM sizes.

Chip family: AT32F403AVGTT S
External clock (Hz): 0x08000000

Use system calls: Freestanding (no POSIX system calls) w
Trace output: Semihasting DEBUG channel ~

Check some warnings [ ]

Check most warnings [

Enable -Werror 1
Use -Og on debug |
Use newlib nano
Exclude unused
Use link optimizations [ ]
Do not use syscalls
@' < Back Next = Finish Cancel
1.3  HHREE
BN, s Next 4k4k:
S y 1 1 ] S L] -
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1.5
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A 3. AREE

{» C Project O bt

Select Configurations —,

Select platforms and configurations you wish to deploy on

Project type: Executable
Toolchains: Arm Cross GCC

Configurations:

1%} Debug Select all
[ ¥ Release

Deselect all

Use "Advanced settings" button to edit project's properties.

Additional configurations can be added after project creation.
Use "Manage configurations” buttons either on toolbar or on property pages.

I':?) = Back MNext = Finish Cancel

GNU T E#iE

GNU T HA4%f &, BRiLiEF GNU Tools for ARM Embedded Processors (arm-none-eabi-gcc), I
HAr e X LR E| 7 AT32 IDE ', AFRERMIEATIESE. s Finish Q2 HH .
IR ARBE H &)1k £ Toolchain path, T LAF-5hik$, gec-arm-none-eabi A1 Build Tools #B U & 7E T
IDE ¥R H . HgamlA:
gcc-arm-none-eabi '] H3%: AT32IDE\platform\tools\gcc-arm-none-eabi-10.3-2021.10\bin
Build Tools ) H3¢: AT32IDE\platform\tools\Build Tools\bin.

&l 4. GNU T H4i

fioed O b4

GNU Arm Cross Toolchain —

Select the toolchain and configure path

Toolchain name: |GNU Toals for ARM Embedded Processars (arm-none-eabi-gcc) v|

Toolchain path: |${eclipse_home}\platform\tooIs\gcc—arm—none—eabi—1D.3—2b21.10\bin| Browse...

':?:' = Back MNext = Cancel

SERCIH H B
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B 5. SERIH Bl

@ at-test - AT32F403AVGT7/user/main.c - AT32 IDE - [} x
File Edit Source Refactor Navigate Search Project Run Window Help
(0] [ | No Launch Configuratians : vain - | &~ g #
G- @i i Q B|@E
[£5 Project Explorer X = B [f maine X =0 fFox @ * = A8
V| e A Bmudewi
=
v (25 AT32F403AVGT7 5 gfile main.c o at32f403a 407 board.h
) Includes 4 @version v2.8.9 0 at32f403a 407 clockh
& bsp 5 @date 2022-84-25 # DELAY
. 5 @brief  main program FacT
= cmsis 7 #
(= Debug E Copyright notice & Disclaimer # sLow
(= firmware 2 ® g_speed: uintdt
includ 10 The software Board suppert Package (BSP) that iz made available t b ot inieivoid -
& include 1 download from Artery official websife is th yrighted work of f+ button_exint init(void) :
(= ldscripts 12 Artery authorizes customers to use, copy, and distribute the BSP ++ button_isrvoid) : void
&= SVD 13 software and related documentation for the purpose of design & o button_exint_initivoid) :
14 development in conjunction with Artery misresontcollers. Use of tl button fartvoid) - veid
v & user 15 software is governed by this copyright notice and the following d ® button isr(void) : voi
[4) at32f403a 407 clock.c 16 @ EXINTO_IRQHandler(vo
[§) at32f403a 407 intc 17 THIS S S PROVIDED ON "AS IS" BASIS WITHOUT WARRANTI e main(void) : int
. - - 18 GUARAN ENTATIONS OF ANY KIND.
[€) main.c 19 TO THE EST EXTENT PERMITTED BY LAW, ALL E
@ pre‘erences‘ini 26 STATUTORY OR OTHER WARRANTIES, GUARANTEES OR REPRESEI 3
21 INCLUDING BUT NOT LIMITED TO, THE IMPLIED WARRANT HANTAI
22 FITNESS FOR A PARTICULAR PURPOSE, OR NON-INFRIN
23
24
25 /
26
27 #include “at32f493a_4e7 board.h”
28 #include "at32fae3a 407 clock.h” v
< > < >
[£1 Problems X ¥ Tasks B Console [ Properties T § =3
P
0 items
Description - Resource  Path Location Type
Writable Smart Insert 16:4:772

1.6

HEIE

FEEAd I E, SRk “Build Project”, Si#EEFRINE, Ad3EHA4H “Build Project”
XPH AT, B elf SO W R FTR:

Bl 6. TALHENAE

.-

L

BH B[ -G~

- |
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B 7. WEHHE
FEile Edit Source Refactor MNavigate Search Project Run Window Help
4 0 | * | | No Launch Configurations v
£ Project Explorer = d:p WoE = B [ maine %
v 25 AT32F403AVGTT 19 /**

) . , | Trerrsmrasees
> il Includ * @file mair
> = bsp Go Inta * fversion w2.i
5 i . . * fidate 202

& cmsis Open in Mew Window * fhrief mair
» (& Debug , -
Show In Alt+Shift+W »
» (= firmwe . . *
5 @ includ Show in Local Terminal LI
. * The software
> & Idscrip Copy Ctrl+C * download from
> = SVD Paste Ctrl+V * Artery author:
¥ [ user * software and :
> g at3i - Delete * development ir
1 Source » | ¥ software is g
> [g at3 M *
> [@ mai OHE * THIS SOFTWARE
@ refer Rename... F2 * GUARANTEES OR
P * TO THE FULLES®
i Import... * STATUTORY OR (
A Export.. * INCLUDING BUT
= - * FITNESS FOR A
Build Project Incremental Build of Selected Projects L“’*““’*’“
Clean Project Y.
7' Refresh F5
. include "at32T4@:
Close Project include "at32fae:
Close Unrelated Project
Build Targets H
Index y flems ¥ &= Tasks
Build Configurations H =
tion
Profiling Tools H
0 RunAs -]
5 Debug As H
Profile As ¥
B Restore from Local History...

FERIH H S GRATITE .. F EPoR:

2023.04.24
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B 8. HjEER

@ at-test - AT32F403AVGT7/user/main.c - AT32 IDE

Refactor MNavigate Search Project Run Window Help

- o x

~ | |No Launch Configurations ~ o] v (il ||~ % SB-E-@-id-ic-o- M
Q ®@|E
[ Project Explorer X EE Y 8= 8 [&mainc X =8 %0. X @B. @D. = 0O
v 15 AT32F403AVGTT 1/ @ BlER e ¥ §
oy 3 2 "
Binaries : [ o 213264032 407 boardh
% AT32FAOBAVGT.elf - [arm/le] 4 = Guersion v2.0.9 U at32f403a 407_clockh
&7 Includes s fdate  2022-04-25 #
& bep s @bricf  main progra M
(= cmsis 8 Copyright netice & Disclaimer #
= Debug 9 .
10 The software Board Support Package (ESP) that is made available to
& firmware 1 download from Artery official websife is the copyrighted work of Artery. + button_exint initivoid) : void
G include 12 Artery authorizes customers to use, copy, and distribute the BSP 44 button isr{void) : void
& ldscripts 13 software and tion for the purpose of design and o button_exint inft(void) ; vaid
& svo 14 development in conjunction with Artery microcontrollers. Use of the button fer(uid)  voie
15 software is governed by this copyright notice and the following disclaimer. o button isr(void) : voi
v = user 16 & EXINTO_IRQHandlerivoid) : voi
&) 2£32£403a 407 clockc 17 A5 IS" BASIS W RANTIES, o mainivoid) : int
4] at326403 40 18 ANY KIND. A SLY DISCLAIMS,
= 15
[ mainc 20
@ preferences.ini 21

CDT Build Console [AT32F403AVGT7]
Finished building: AT32F403AVGTY.hex
Invoking: GNU Arm Cross Print s

ata

46
Finished building: AT32FAB3AVGT7.siz

<

10:28:47 Build Finished. & errors, @ warnings

[22 Problems <& Tasks & Console % [T Properties

arm-none-eabi-objcopy -0 ihex "AT32F403AVGT7.elf"

arm-none-eabi-size --format=berkeley "AT32F403AVGT7.elf"
2

6290 1860 AT32F4Q3AVGT7.elf

(took 45.57ms)

"AT32F4D3AVGT. hex" "

Writable

Smart Insert 11:57:449

1.7

TH MR E

T H e 5, FRATIR AR R 75 N T H A A AL E . 1S [Project] > [Properties]
oA 0 HiE P [Properties), ¥ HBLIH KBS UEHE. 7E C/C++ Build>Settings, FAITA] LUR H&
SEPRE R O 2B S, AN AR B AR W E e R, FRATAT DR B 2 A A B T

EIH .

Ko WELE

& Properties for AT32F403AVGTT

type filter text Settings
Resource
Builders . -
~ C/C++ Build Configuration: Debug [ Active ]

Build Variables
Environment

i Tool Settings i Toolchains M Devices

~ || Manage Configurations...

@ Container Settings #* Build Steps Build Artifact | * | *

Lagging
Settings (¥ Target Processor Arm family (-mcpu) | cortex-m4 -
. . y P
Tool Chain Editor {8 Optimization
C/C++ General - . Architecture (-march) |Toolchain default v
Linux Tools Path @ Warnings
@ Debugging Instruction set Thumb (-mthumb) w

MCU

; v &) GNU Arm Cross Assembler
Project Natures

(2 Preprocessor
{8 Includes
2 Warnings

Praoject References
Run/Debug Settings

TES}C TEBS (2 Miscellaneous
Validation ~ 13 GNU Arm Cross C Compiler
WikiText

(2 Preprocessor
(2 Includes
(2 Optimization
(# Warnings
(i Miscellaneous
~ i GNU Arm Cross C Linker
(2 General
(8 Ubraries
(& Miscellaneous

(2 General
~ B GNU Arm Cross Print Size
(# General

~ ) GNU Arm Cross Create Flash Image

[ Thumb interwork (-mthumb-interwork)

Endianness Toolchain default ~
Float ABI Toolchain default ~
FPU Type Toolchain default ~
Unaligned access Toolchain default ~

[ TrustZone (-mcmse)
Generic (-mepu=generic)
Toolchain default
Toolchain default
Toolchain default
Enabled (+simd)

Small (-mcmodel=small)

Strict align (-mstrict-align)

Gther target flags

Restore Defaults Apply v

Cancel

2023.04.24
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2 L hEelilE|
21 FARRE

1EJA R ARHT, BAUEEH TR E, GEIa X TR R IER.
P2 [Run] > [Debug Configurations...] TR E & 6HEHE. XWdi GDB AT-Link
Debugging, ¥ HahfI&# AT-Link iAACE, HEAGHTER. BramiRSneEE R8s ashd

J¥, AT DA TR HATE R

2.1.1 Main &R

Main #2550, TH BN S0 A& H 47—, AN S EIEMR. C/IC+ET—E A
RIH MR elf SO, X B [ 3h1EE Debug\xxxxx.elf. WA IRETHETIH, AT elf
4, M HZHE Debug\${project_name}.elf, g% =4 LA H L FR Ay 4 1 elf B, 3xX B AgREC & n]

PAIEH A .

& 10. Main &R

4> Debug Configurations

Create, manage, and run configurations

Name: |AT32F4DSAVGT7 Debug

FeRX BY~-
[type filter text |

[€] €/C++ Application

[E] C/C++ Attach to Application

[T] C/C++ Container Launcher

[€] €/C++ Postmortem Debugge

[E] C/C++ Remote Application

Cij C/C++ Unit
~ [£] GDB AT-Link Debugging
AT32F403AVGT? Debug
[€] GDB Hardware Debugging
[E] GDB SEGGER J-Link Debuggit
& Launch Group

< >
Filter matched 11 of 12 items

@

[l Main| %5 Debugger | b= Startup | & Source ] Common

Project:

| AT32F403AVGT7

C/C++ Application:

[DebugraTszFan3AVETAelr

Build (if required) befare launching

Build Configuration: | Select Automatically

() Enable auto build
(®) Use workspace settings

(O Disable auto build
Configure Workspace Settings

Revert Apply

Debug Close

2.1.2 Debugger #3211

Debugger #4550 {1115 B QI 1 B 2hidt 47 THECE . OpenOCD [T R 7 Al BIAS SCAFAC B 7% 32
AN ER S, RAIX e T BH QT /7 AT32 IDE iz e fhrb. X B EHEIRE 1 AT A2
SVD ST 4%, FFARYEAS F 2B E T Config options. 4 2R A LURYE SebriB ml s AT 15 0. 0 s 2
{H WinUSB, I 7 Z/4%& “WinUSB”, i Config options 145 & 40K HZIACE N “-

f /interface/atlink_dap_v2.cfg”.
W B PR

2023.04.24

MR
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& 11. Debugger 3% R

& Debug Configurations

[m] X

Create, manage, and run configurations
CpeEX|BY- MName: [AT32F403AVGT7
[iype filter text | Main | %5 Debugger | i Startup | B Source| [] Common

[E] ¢/C++ Application AT-Link Setup @

[E] C/C++ Attach to Application Start AT-Link locally

[€] €/C++ Container Launcher - . .

Executable path: ‘s(echpsa_hmma}DanOCD,’bmfﬁmpem)cd_axacutabha} Browse.. | Variables..

[€] €/C++ Postmortem Debugge

[2] €/C++ Remote Application Actual executable: | Ditemp\AT32IDE\AT32IDE\OpenOCD/bin/openacd.exe

Cf C/C++ Unit
v [£] GDE AT-Link Debugging

GDE port:
[c] AT32F403AVGT? (==
[5] GDB Hardware Debugging Telnet port:
(E] GDB SEGGER J-Link Debuggr ||| 1) o

1 Launch Group

(to change it use the global or workspace preferences pages or the project properties page)

Chip Serials: AT32F403A
SVD File path: | | ${project locl/SVD/AT32F403 A0 v2.svd

| Browse...  Variables..

Config options:

-5 ${eclipse_home)OpenOCD/scripts -f ./interfacefatlink.cfg -f ./target/at32f403axx.clg

£

tha talnat

< >

Filter matched 11 of 11 items

@

Close

2.2

B3R

WP b0 EIRACE “AT42F403AVGT7 Debug”, Jf M T.E#% “Launch in ‘Debug’
mode” %4, JAEIIH K. W EFTR:

B 12. BEAR

‘:‘ at - AT32F403AVGT7 fuser/main.c - AT32IDE

File Edit Source Refactor Mavigate Search Project Run Window Help

|’Z§-Debug VH AT32FA03AVGT7 v | (iR | & - g
-l
5 Project Explorer X = 8 [gmaine X
E5Y § 11

118 system_clock_config();

5 AT32FAD3AVGTT b1
112 at32_board_init();
113
114 button_exint_init();
115
116 while(1)
117
118 at32_led_toggle(LED2);
119 delay_ms(g_speed * DELAY);
128 at32_led_toggle(LED3);
121 delay_ms(g_speed * DELAY);
122 at32_led_toggle(LED4);
123 delay_ms(g_speed * DELAY);
IEYR

<

[22 Problems & Tasks B Console X [Tl Properties =g Progress

AT32F403AVGT7 [GDB AT-Link Deb jing]

- o X
RN C AT

Q i@

= B fFo. X @®p. = 0O

~ EERR o % ¢

5 t32§403a 407 boar A

o at32f403a 407 clock
# DELAY

# FAST

# SLOW

® g_speed:uintd t
++ button_exint_init{voi
¥t button_isrvoid) : ve
® button_exint init(voi
o button_isrivoid) : vo

& FXINTO IRﬂHnnrﬂ;r h

= B
| lelE8 e -~

Gpen On-Chip Debugger @.11.@+dev-snapshat (2822-85-19-14:83)

Licensed under GNU GPL v2

For bug reports, read
http://openocd.org/doc/doxygen/bugs . hitml

DEPRECATED! use 'adapter speed’ not 'adapter_khz'

DEPRECATED! use 'adapter srst delay’ not 'adapter_nsrst_delay’

Info : DEPRECATED target ewent trace-config; use TPIU events {pre,post}-{enable,disable}

Started by GHU MCU Eclipse

Info : L on port 6666 for tcl connections
Info : L on port 4444 for telnet comnections
Info : SWD supported

Info Atomic commands supported

Info
Info

Test domain timer supported

FW Version = 1.2.0

Info CMSIS-DAP: Interface Initialised (SwD)

Info SWCLK/TCK = @ SWDIO/TMS 1 TDI = @ TDO = @ nTRST = @ NRESET
Info : CMSIS-DAP: Interface readv

Writable Smart Insert 71:36:2411

1

SR DI BB B TERE, midy “ Ui 241 Y1#e 3] Debugger EMLIE . 41 R B -

2023.04.24
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& 13. JIEENE

& Confirm Perspective Switch

% o,

This kind of launch is configured to open the
¥ cuspends.

This Debug perspective supports application debugging by providing views
breakpoints.

for displaying the debug stack, variables and

Switch to this perspective?

[]Remember my decision

Debug perspective when it

Mo

WH R, O GEL I R EALE T DLBEAT & AT s R . IR AR A
RIEAE SRS W ER:

A 148 ENE

‘:' at - AT32F403AVGT7 /user/main.c - AT32IDE

- o x
Fle Edit Souce Refactor Mavigate Search Project Run Window Help
&[4 || § | % Debug v || & ATszranzavaT? v = I TR LIl A q 88
% Debug X £ Project Explorer = B [&mainc X = B |#-Variables % Breskpoi.. % Expressi. B Modules % Peripher. X = 8
Bx|®|E " 5B {
v [£] AT32F4034VGTT [GDB AT-Link Debugging] Beripheral Address  Descripion +
v i AT3ZFAQIAVGTT.elff 0el0015800  HICK Auto Clock Calibration
v ifft Thread #1 (Suspended : Breakpoint) 0x40012400  Analog to digital comverter
S main(} at main.c:110 03000360 N 040012800 Analog to digital comverter
»i openord.ene : d EXINTe_TRgHandler (void) 0001300 Analog to digital converter
5 arm-none-eabi-gdb batton 3sr(); 0u40006C04  Battery powered register
} 040006400 Can controller area network
040006800 Can cortraler area network
040023000 CRC calculation unit
40021000 Clock and reset management
0x40007400  Digital to analog converter
int nain(void) O:E0M42000  Debug support
1 0c40020000  DMA controller
Sy=tealclo o tTg (), 040020400 DMA controller
at32_board_init(); 0ed0010400  EXINT
040022000 Flash memory cortroler
button_exint_init(); earrion o iy ¥
>
while(1)
{
at32 led toggle(LED2);
delay_ns(g_speed * DELAY);
at32 led toggle(LED3);
delay_ns(g_speed * DELAY);
at32_led_toggle(LEDd);
delay_ms(g_speed * DELAY);
< >

B Consale X it Registers (2 Problems (3 Executables B Debugger Console [ Memory

Eclipse Embedded CDT CMSIS Packs console

2022-85-26 11:41:17

Parsing SUD file "D:\workspace\at\AT32F483AVETT\SVD\AT32F483A0¢ 2. 5vd” ..

Completed in 47us.

Wiritable Smart Insert

109:2:3025

2023.04.24
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FA. SRR 52

H3 JA 530
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FRARFEAERS RO B A arh A BT, I, R RS 7 ) RS G A AT W R BRI PRAIE, BAREAR T S 1k
T8 AR RE A (S AR AT A R X PRI X B L), SRR ACAEATE R RO LA S R LR B FRAIE

FEREI = T AR BT R TR FOURE IO e (A) W2 A RERIEORIOBIA, e AsdnSOR. LR B 8O0 7= i DU R S A 2R
MRS (B) MR (C) IRFEMMBIRTEIEL; (D) HURRHBRURASEE, H/s(E) slds. RIS AR AT R se i), iR
Ve T 1 R L T BRI, BRSESRI R TR0 AR 0 A T A5 T, DU ph ) S B R, EL ) 8 S ISR S A8 P i A2 i A v
AEIEER .

ZERH BUHERE 777 0 SR T AR SCRS rh 4R A AR 7 R BB LB 4 SR S BURERF ) S50 ASOITIR RS /07 IR 5545 T B RAIE
KA I HASRE DT 20 ey KRS ) IR 54T
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