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& 3. ENV B4
Kconfig
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v
menuconfig
v
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rtconfig.h
SConstruct i SConscript
template.pro ¥ scons < rtconfig.py
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keil5 keild IAR gcc

LA IR S BT AT AN AR LA i — A rt-thread REUENVIT RIS, 75 BEHE 5 DUAN S 1 S04
1. ZWiFAFECEASS: rtconfig.py.

2« PRI SO AL EEAE OG: SConstructf1SConscriptil4 .

3. menuconfig EJEAL B AHSE: KeonfigfilA

4. WiHTAARAEIE: template.profiti THE.
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rtconfig.py it B
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1. AT32F403AZR ¥R I Zcortex-m4N1%, K #5 UUT7 2 ST R 2 & Ak AR I B R E 2,
n * --cpu cortex-m3' L NIZ A ¢ --cpu cortex-m4’,

2. HIWEFER T XL, IR S N 2B S A O, DRIAE T B X 7 i A 22
RN, FHZbr a3 G HOR S EXEC_PATHS AU AT E -

PART-Thread/bsp/at32/at32f403a-startfl #1 (1] b SO A, N2 R -

import os

# toolchains options
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ARCH="arm'
CPU='"cortex-m4'
CROSS_TOOL='gcc'
# bsp lib config
BSP_LIBRARY_TYPE = None
if os.getenv('/RTT_CC'):
CROSS_TOOL = os.getenv('RTT_CC')
if os.getenv('/RTT_ROOT"):
RTT_ROOT = os.getenv('RTT_ROOT")
# cross_tool provides the cross compiler
# EXEC_PATH is the compiler execute path, for example, CodeSourcery, Keil MDK, IAR
if CROSS_TOOL == 'gcc":
PLATFORM ='gcc’
EXEC_PATH =r'C:\Users\XXYYZZ'
elif CROSS_TOOL == 'keil":
PLATFORM = "armcc'
EXEC_PATH =r'C:/Keil_v5'
elif CROSS_TOOL == 'iar"
PLATFORM ="iar'
EXEC_PATH =r'C:/Program Files (x86)/IAR Systems/Embedded Workbench 8.0'
if os.getenv('RTT_EXEC_PATH'):
EXEC_PATH = os.getenv('RTT_EXEC_PATH")
BUILD = 'debug’
if PLATFORM == 'gcc":
# toolchains
PREFIX = 'arm-none-eabi-'
CC = PREFIX + 'gcc'
AS = PREFIX + 'gcc'
AR = PREFIX + 'ar'
CXX = PREFIX + 'g++'
LINK = PREFIX + 'gcc’
TARGET_EXT = "elf
SIZE = PREFIX + 'size'
OBJDUMP = PREFIX + 'objdump’
OBJCPY = PREFIX + 'objcopy'
DEVICE =" -mcpu=cortex-m4 -mthumb -mfpu=fpv4-sp-d16 -mfloat-abi=hard -ffunction-
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sections -fdata-sections'

CFLAGS = DEVICE + ' -Dgcc'

AFLAGS ="'-¢' + DEVICE + ' -x assembler-with-cpp -Wa,-mimplicit-it=thumb '

LFLAGS = DEVICE + ' -WI,--gc-sections,-Map=rt-thread.map,-cref,-u,Reset_Handler -T
board/linker_scripts/link.lds'

CPATH ="
LPATH ="
if BUILD == 'debug":
CFLAGS +="'-00 -gdwarf-2 -g'
AFLAGS +="-gdwarf-2'
else:
CFLAGS +="'-02'
CXXFLAGS = CFLAGS
POST_ACTION = OBJCPY +'-0 binary $TARGET rtthread.bin\n' + SIZE + ' $TARGET \n'
elif PLATFORM == 'armcc".
# toolchains
CC ="armcc'
CXX ="armcc'
AS ='armasm'’
AR ="'armar’
LINK = "armlink’
TARGET_EXT = 'axf'
DEVICE =" --cpu Cortex-M4.fp '
CFLAGS ="-c' + DEVICE + ' --apcs=interwork --c99'
AFLAGS = DEVICE + ' --apcs=interwork '

LFLAGS = DEVICE + ' --scatter "board\linker_scripts\link.sct" --info sizes --info totals --info
unused --info veneers --list rt-thread.map --strict'

CFLAGS +="-I'+ EXEC_PATH + '/ARM/ARMCC/include'
LFLAGS +="--libpath="+ EXEC_PATH + /ARM/ARMCC/lib'
CFLAGS +='-D__MICROLIB'
AFLAGS +="'--pd"__MICROLIB SETA 1"’
LFLAGS +="--library_type=microlib '
EXEC_PATH +="'/ARM/ARMCC/bin/'
if BUILD == 'debug'":
CFLAGS +="'-g-00'
AFLAGS +="-¢'

2022.04.25 HOM k7S 2.0.0
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else:
CFLAGS +="'-02'
CXXFLAGS = CFLAGS
CFLAGS +=" -std=c99'
POST_ACTION = 'fromelf --bin $TARGET --output rtthread.bin \nfromelf -z $TARGET"
elif PLATFORM == 'iar":

# toolchains

CC ="iccarm’

CXX = "iccarm'

AS = 'lasmarm'

AR = 'iarchive'

LINK = "ilinkarm'

TARGET_EXT = "out'

DEVICE = '-Dewarm'

CFLAGS = DEVICE

CFLAGS +="--diag_suppress Pa050'
CFLAGS +="--no_cse'
CFLAGS +="--no_unroll'
CFLAGS +="--no_inline'
CFLAGS +="--no_code_motion'
CFLAGS +="--no_tbaa'
CFLAGS +="--no_clustering'
CFLAGS +="--no_scheduling'
CFLAGS +=" --endian=little'
CFLAGS +=" --cpu=Cortex-M4'
CFLAGS +="-¢'

CFLAGS +="' --fpu=VFPv4_sp'
CFLAGS +="--dlib_config " + EXEC_PATH + '/arm/INC/c/DLib_Config_Normal.h"
CFLAGS +=" --silent'

AFLAGS = DEVICE

AFLAGS +="'-s+'

AFLAGS +="-w+'

AFLAGS +="-r'

AFLAGS +="--cpu Cortex-M4'
AFLAGS +="--fpu VFPv4_sp'
AFLAGS +="-S'

2022.04.25 % 101 k7S 2.0.0
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if BUILD == 'debug":

CFLAGS +="--debug'

CFLAGS +="-On'
else:

CFLAGS +="-Oh'
LFLAGS =" --config "board/linker_scripts/link.icf"
LFLAGS +="--entry __iar_program_start'
CXXFLAGS = CFLAGS
EXEC_PATH = EXEC_PATH + '/arm/bin/'

POST_ACTION = 'ielftool --bin $TARGET rtthread.bin'

PRFG SRR

PRBS ST RN Sk ST BRI R S EL B W B TRE M Sm PR 25 5, BT DA AT LY 1 1 A A R P s |
S SO 06 R BSOS TR R &R

SConstruct 3CAXF F— AN HMIPBSPR UL, A HRE 1, eIEACHRRZAHE LS, &sconsty
ANE, FEHAEE TSR SO H S BRI — IR SR S . A S HE R ER AR R
R SConscriptiI A SR H AT . WSCFRT S B WRMER N B TS 6 B 5 S0 H SRSk
EFnE& R, LART-Thread/bsp/at32/at32f403a-startfd o (Kt SCA: e, AT -

import os
import sys
import rtconfig
if os.getenv('RTT_ROOT"):
RTT_ROOT = os.getenv('RTT_ROOT")
else:
RTT_ROOT = os.path.normpath(os.getcwd() + '/../../..")
sys.path = sys.path + [0s.path.join(RTT_ROOT, 'tools")]
try:
from building import *
except:
print('Cannot found RT-Thread root directory, please check RTT_ROOT")
print(RTT_ROOT)
exit(-1)
TARGET = 'rtthread.' + rtconfig. TARGET_EXT
DefaultEnvironment(tools=[])
env = Environment(tools = ['mingw],
AS = rtconfig.AS, ASFLAGS = rtconfig. AFLAGS,

BFNMR 4 2.0.0
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CC = rtconfig.CC, CFLAGS = rtconfig.CFLAGS,

AR = rtconfig.AR, ARFLAGS = '-rc',

LINK = rtconfig.LINK, LINKFLAGS = rtconfig.LFLAGS)
env.PrependENVPath('"PATH', rtconfig.EXEC_PATH)
if rtconfig.PLATFORM == 'iar";

env.Replace(CCCOM = ['$CC $CFLAGS $CPPFLAGS $ CPPDEFFLAGS
$ CPPINCFLAGS -0 $TARGET $SOURCES)

env.Replace(ARFLAGS =["])
env.Replace(LINKCOM = env["LINKCOM"] + ' --map project.map’)
Export(RTT_ROOT')
Export('rtconfig')
SDK_ROOT = os.path.abspath('./")
if os.path.exists(SDK_ROOQOT + 'libraries'):
libraries_path_prefix = SDK_ROOT + "libraries'
else:
libraries_path_prefix = os.path.dirname(SDK_ROOQOT) + '/libraries'
SDK_LIB = libraries_path_prefix
Export('SDK_LIB'")
# prepare building environment
objs = PrepareBuilding(env, RTT_ROOT, has_libcpu=False)
at32_library = 'f403a_407"
rtconfig.BSP_LIBRARY_TYPE = at32_library
# include libraries
objs.extend(SConscript(os.path.join(libraries_path_prefix, at32_library, 'SConscript")))
# make a building
DoBuilding(TARGET, objs)
SConscript/& AT HH T NI SEPRIAIA S, B SCHFPELRI A 1 IS SO 5 N AR A5 2R <
F, FFEOPUERE ST AR R ) S SCA PR B2 A2 DA TR — 3B 43 o BEAS TR P 5 O B PR RS SO A8 2 e
Z AU SConscript AR I PR E Y, HPTREAAAE T B R H KT, ARATEOR A #d 2
2 HTZ B SConscript#E AT # 4 A 5 AT . FESL TS RGP — T SO RITER SR,  PART-
Thread/bsp/at32/at32f403a-start/board # [ I SCAF2461 . N 240 F -

import os
import rtconfig
from building import *

Import('SDK_LIB')
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cwd = GetCurrentDir()

# add general drivers

src = Split("

src/board.c

src/at32_msp.c

")

path = [cwd]

path +=[cwd + '/inc']
startup_path_prefix = SDK_LIB

if rtconfig. CROSS_TOOL == 'gcc":

src += [startup_path_prefix +
'/f403a_407 ffirmware/cmsis/cm4/device_support/startup/gcc/startup_at32f403a_407.s']

elif rtconfig. CROSS_TOOL == 'keil"

src += [startup_path_prefix +
'/f403a_407 [firmware/cmsis/cm4/device_support/startup/mdk/startup_at32f403a_407.s']

elif rtconfig. CROSS_TOOL == 'iar":

src += [startup_path_prefix +
'/f403a_407 [firmware/cmsis/cm4/device_support/startup/iar/startup_at32f403a_407.s']

CPPDEFINES = ['AT32F403AVGT7']

group = DefineGroup('Drivers', src, depend = ["], CPPPATH = path, CPPDEFINES =
CPPDEFINES)

Return(‘group")
FELHRE T, A2 MBEJFE RS A MEG AR BN 77 AT E
src = Split("

src/board.c

src/at32_msp.c

")

AR E T — D sredE,  H 2K 41T SConscriptifi 4~ 30 4F H % T fsrc/main.c. src/at32_msp.ciffi
S TG T ATAT R PR A AE Bllsre,  FFERERCE 3 TR R . Dlkeil A5 1R 25451 156 B 1 1506}
TR, 1E LREAR S T rl 78 LRI SO 51 R & B S N> .30

A A B NIE S TN TR E 51k, WS E T 5

if GetDepend(['BSP_USING_SDIO')):

src +=['mnt.c']
IeAt A )72 EBSP_USING_SDIOZ f# HEHI T &L N 2 AT SConscript A S H 5% T imnt.c¥i S 15
NFITREBCE , Hom s p ik 7 U 75 18 BeSDIOH: I 3R 8 & L F A ¥ 5S4 b 1 F 2SDIOSK
AImnt.cE AR L. XFERELL TR E A B R g, ™4,
FEVESCAF SN TR G, IR L AR Sk ST L2 48 e PP B T 75 S o 0P T S 200 BT AR D S ST AR BRI T
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BRAS TN X R g B R o HERSO R AR S AN D7 ST A R

path = [cwd]

path +=[cwd + '/inc']

KA EC B R AEA 8 5E T —path &, FRE TR LSRR ER I E B path &R B, IR
JERABI TR . 2R DUR A IR 7 0BG IN. Phkeil PREE 1) 5K 28451 356 B 00 T
fI5m, (E TREA 53T JFOptions for Target > C/C++ > Include Paths:iE XAHE & 2 in A% 3k
AR
#ESConscript T LI TR A i 7 2 1) 2 8 AT 2 L, BlandE TR E L —1SAT32F403AVGT7
02 B AT >R A 2 1 7 2K
CPPDEFINES = ['[AT32F403AVGT7']
PAkeil A5 1) Sk 2541 it B b0t TRE 9520, 7F T REAE s 41 7 Options for Target > C/IC++ >
Defines& SAEHH 2T MA FAT32F403AVGT7 74 & Lo
i SConscripth] T~ 2§l H ST I s AR IS ST RS HEH E X 5E U
W IEA AR E LR
group = DefineGroup('Drivers', src, depend = ["], CPPPATH = path, CPPDEFINES =
CPPDEFINES)

B 5 T BT B B

RT-Thread R G H A B A I nT & 8IHC B 77 X, /25 T'menuconfig TRIZ1T, £ %fRT-Threadyitd iy
RORY'S T —BEKconfight B SCfF. XL WRTF IS 5 OS5 K. MRS BIRT-
Thread ¥ &2 S R BT A B HESL, 175 24 5 R0 P 25 AH 6T B (1K config ST 14«

Kconfig SC A = 22 K 5 Tic B 0P P 25 AE S 2 (9 A s e S, DATE ARSI B mT 38T . SO T fic
BMHM.

FERS R I R b a] 2 MR ADLOS 2R R RS A A1 =5 Demo k347, ELIRT-Thread/bsp/at32 £ 41 ()¢
PRSI R SRR BEAR S AT I B = MK eonfig ST 75 B 8 b Sy AAbHE, 55—~/ Board BSP
HIHE H %Keonfig, 2 —ANE 5 E8 A AL E A S MKeonfig, #i# fELibraries 3 TR, FE=1EY
TFR BN EEBR S AH 5% K config, & E-7Eboard S35 .

% —“"Board BSPL# H 5% T Keonfigrs 5l N & W1~

mainmenu "RT-Thread Configuration"

config BSP_DIR

string
option env="BSP_ROOT"
default"."

config RTT_DIR

string
option env="RTT_ROOT"
default"../../."

config PKGS_DIR

B 14| 4 2.0.0
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string

option env="PKGS_ROOT"

default "packages"
source "$RTT_DIR/Kconfig"
source "$PKGS_DIR/Kconfig"
source "../libraries/Kconfig"

source "board/Kconfig"

WA N A EERE X TBSP_DIR. RTT_DIR. PKGS_DIR=/% & X, FHiEE TBSPHH .
RT-Threaditid i H 5% 5Board BSPHIAHXBEE G R, WU R AT AR SEPRIG OLE T E . a2

XF JLRMCER ) Keonfig SCAFEEAT b 551 .
55 AN R A B AR R K configus i N A TR

config SOC_FAMILY_AT32
bool

config SOC_SERIES_AT32F403
bool
select ARCH_ARM_CORTEX_M4
select SOC_FAMILY_AT32

config SOC_SERIES_AT32F403A
bool
select ARCH_ARM_CORTEX_M4
select SOC_FAMILY_AT32

config SOC_SERIES_AT32F407
bool
select ARCH_ARM_CORTEX_M4
select SOC_FAMILY_AT32

config SOC_SERIES_AT32F413
bool
select ARCH_ARM_CORTEX_M4
select SOC_FAMILY_AT32

config SOC_SERIES_AT32F415
bool
select ARCH_ARM_CORTEX_M4
select SOC_FAMILY_AT32

config SOC_SERIES_AT32F425
bool
select ARCH_ARM_CORTEX_M4

i 2.0.0
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select SOC_FAMILY_AT32
config SOC_SERIES_AT32F435
bool
select ARCH_ARM_CORTEX_M4
select SOC_FAMILY_AT32
config SOC_SERIES_AT32F437
bool
select ARCH_ARM_CORTEX_M4
select SOC_FAMILY_AT32

2022.04.25

B Ay B R HT O R A5 B 7% L E
2 —Mboard#M&AH K IKconfigrs 5l N 2 4 R

menu "Hardware Drivers Config"
config SOC_AT32F403AVGT7
bool
select SOC_SERIES_AT32F403A
select RT_USING_COMPONENTS_INIT
select RT_USING_USER_MAIN
default y
menu "Onboard Peripheral Drivers"
config BSP_USING_SERIAL
bool "Enable USART (uart1)"
select BSP_USING_UART
select BSP_USING_UART1
defaulty
endmenu
menu "On-chip Peripheral Drivers"
config BSP_USING_GPIO
bool "Enable GPIO"
select RT_USING_PIN
default y
menuconfig BSP_USING_UART
bool "Enable UART"
defaulty
select RT_USING_SERIAL
if BSP_USING_UART
config BSP_USING_UART1

% 16 1
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bool "Enable UART1"
default y
config BSP_USING_UART2
bool "Enable UART2"
default n
config BSP_USING_UART3
bool "Enable UART3"
default n
endif
# ... add other configuration
endmenu

endmenu

B N2, SIS KeonfigZERT-Thread AT fif FH 21 (14 15 12 HU3EAT 17 22 1) 3 B

menu "On-chip Peripheral Drivers"
config BSP_USING_GPIO
bool "Enable GPIO"
select RT_USING_PIN

default y

1. menu "On-chip Peripheral Drivers": :fEmenuconfigiz {7 54 —5i"On-chip Peripheral Drivers"
(RS FLR R o

2. config BSP_USING_GPIO: */BSP_USING GPIO%: & S /7t B . default y&RERIK
BSP_USING_GPIOiX 5 5E M FE & 4T

3. bool "Enable GPIO": ItAHIECE fbool! (JFK), TR % N"Enable GPIO"

4. select RT_USING PIN: 7Efit & & TBSP_USING_GPIOM[F H 3 RT_USING _PIN%Z &
XAATIT

HIxX =5y Keonfig#lii i & sc e fa, Al LAERITHFENV T R H- V#6412 Flboard BSPIHR H % NigfT

menuconfig>kFATMEH (F: ENVILEMFEAEH 774E 2% (Env_User_Manual_zh.pdf)). 7E4

5 FIKconfight B A e 1B L B HADR M U5 5L, 3247 menuconfig/a FIRCR W N B TR o

BATH 4 2.0.0
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&l 4. menuconfig E1T3 R

WIhiaAT R LLE ], board 32 T Keonfigitfic & A 4¥menu "Hardware Drivers Config" £\ £ IE i
SRR, Fmenuconfigif /77 AT LUt — 20 ) g A b AT R BRI E .

iR TERE

LA FRIASEAR TR SO 2 B2 SR L B keil_v5. keil_v4. IARIITNH TR, WEE N HBZN TR
— A RGEAT T B T A SO, LA 18 S Szmenuconfigik BY L B s T, T Y A E SRR S
WA BN NAB i TR SO, A 0 LR SCPHE T B4 F IDE L BT IRt vl LAZEAT I R A
W, BE TR CEREDR.

BB AR S A 1) i 44 RN o 25 Ll template Sk i 44, 8 I ENV L RS B /5 e A il Bl project i 44 1 LA
S N TH hkeil _vBR AT O SR LA R AT AR

T Ffkeil_v5I. H, riidiProject > New uVision Project...
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-
pVision

File Edit View

[Project | Flash Debug Peripherals Tools SVCS  Window Help

NS A d| [New pVision Project... |

o @|[E) &

LA e

Project

F

EGSCER

New Multi-Project Workspace...
Open Project...

Close Project

Export

Manage

Select Device for Target ...
Remove Ttem

Options...

Clean Targets
Build Target

Rebuild all target files
Batch Build

Batch Setup...
Translate...

Stop build

1D _PACH

3 D:\Work!

2 D:AWaorksrc\BSPs_PACKs\AT32F4xc_StdPeriph_Li

_StdPeriph_Li i [_START_|

{_v5\Template.uvprojx

jectAT_START

_vS\Template.uvprojx

CU202C ]

ct.uvproji

4D:

t.uvprojx

5D

_PACH

_StdPeriph_Li i [_START_|

6 D:\WaorksrciTestCode\SDIO\Projects\SDIO_Card_Test\MDK_v5\SDIO.uvprojx

STM32F4-cod! OLib\SDIO.

i=] Proj... | €5 Book

Build Output

TE
8D

9D

10 D:\WorkSre\RTThread\rt: 2-rel

r1.0-2020-03-17\at32140: t.uvprojx

DIO\SDIOL_SDCard\MDK_v5\SDCard.uvprojx

Alt=F7

Ctrl+F7

«

Create a new pvision project

R R B TR B TREM H 3%, A7~ 2 758 2 ¥ rt-thread/bsp/at32/at32f403a-start H Sl E A
R THE, THEAr 4 Atemplate.

&6 BLEILES

-
pVision

[=[@] = |

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

iNBS A8 2 v@|2o|c|m i i R|=

I Jl;i| [ apsaHBPscTable

Fa®|@-]e00 aEma

o me-al %

EREIN =R

Project

R

Build Output

Eeroi.. | sooks| {3 Func.| 0y Tem... |

Create New Project
« hsp » (332 b _at32i403a-start_¥)

E? 3t32f4033-start

B

s E=R
BE
Subversion
B mn
=l
o
o4 =5

. applications.
1l board

18
&, SR )
o FIERE (D)
# Dept (I
S8 Proj ()
58 Utility (X:)

ERER

20/05/08 10:40
20/05/08 10:40

=5
iz
=

&8 sheltonyu (Z)  ~ < m

SR et

RAFEET): [Project Fles ("uvproj; "uvprojs)

F=() B J =

TREQIE JE k£ 0 FrDevice, 7nlIEFF I ZAT32F403AVGTT RS (7E:

Pack# 24 11).

2022.04.25
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AT32BHERT-Thread

B 7. #%# Device

D:\Temp\rt-thread-testyrt-

p\at32f403a j - uVision

=@ =

File Edit View Project Flash Deb

ug Peripherals Tools SVCS  Window  Help

NBA@| 4 @9 || PriR|lES

2 0| @ s

EEEREEE U=

L e ] ] rargett

Project

EEIN R

ARM

e —

Desgiption.

| m g ATI2ROS
- m % AT3RI07
S AT32F41x Series

€1 -AT32FA03ARETT &
€1 -AT32F403ARGTT
<G -AT3ZRI03AVCTT
41 -AT32F03AVETT

€1 -AT32FI03AVGTT J

[AT32F4is anew 32bt high performance. low power consumplion _ +.
famiy powered by the ARM Cortex-M4 RISC

core.which targeted at vanious MCU application areas

|AT32F4 famiy inteqrates features to simplfy system design and provide

loustomers wide range of comprehensive and superior cost effective

MCU potfolios with proven technology and great innovation.

\AT32F403A - ARM Cortex-M4 Core

Single-cycle
: NVIC suppert 16 intemal, 68 extemal intemupts, cach has 16 priority
@ AT32Fa2« Series levels
4| b~

14 Cancel

Proj... | @ Books| {} Func.| Oy Tem... |

Build Output

CAP NUM SCRL OVR R /W
’)

B MTTOK, B MRTER & vl AA & BHEOCHRT LL. # T RE L Target, sidi“Manage
Project ltems”, i Target1 ] AR 1 EE (fitarget 4, s~filTargetift 4 rt-thread i K7~ 25 1 U

& 8. Efiv4 Target

-
D:A\Temp\rt-thread-test\rt-thread\bsp'

2\at32f403a-start\templ.

- uVision

= @ = |

File Edit View Project Flash Debug Peripherals Tools

SWCS Window  Help

NE A8 & o9 f‘-‘gg‘?r&m-@

= JE II;',| [ APBAHEPscTable

La®la|eos e

o e ] 8 atrrean

ERI Y

Project

L=

% Project: template
& rt-thread

Project Ttens | Falders/Extansiens | Bocks |

@‘F‘medTHst 1% 4]+ [Gouws 22 %[ # | [Fles

e —

EProj... | € Books| {} Func..| Dy Tem... |

Build Output

ULINK2/ME Cortex Debugger

PR MBSO ECE . "l an AR T, O 5§58 AR ¥:“Option for Target...” > @Debugi%t

2022.04.25

#F 201 R4 2.0.0




,’I?l' ?Y AT32%HERT-Thread

Wik > OFF FHitEdikFECMSIS-DAP Debugger > @Settings > GFlash Downloadit i >
OBEBEHE MR ECKE > ORER E SiiAdd > ®@iEFAT32F403A Int.Flash(Bank1,2) > ©
miiAdd. ERALE W

E 9. DAP Debugger ELE

2 DA\Temphrt-thread-testrt-thread\bsp\at32£403. t\ternplate.uvprojx - pVision =[] = ]J
File Edit View Projed Flash Debug Peripherals Tools SVCS Window Help

NS A6 wm|ac]|eo|rnnn|EEen®os L@ s oo a- @3

COE B 2 ] B e EREERET )

-
Fost B[ optonsfor Target s PN L=

= Project: template

&3 rt-thread Device | Targst | Omtput | Listing| User | C/CH | hsn | Linker Trilities |
 Use Smustor  with restrictions  Seftings | | @ Use: [CMSISDAP Debugger | | [Settings
6]

[~ Limt Speedto Real-Time

CMSIS-DAP Cartex-M Target Driver Setup R [ = ]
Debu | Trace [FLath Tovadead| >
- Download Functi RAM for Algor
Logp (. EeseFulChip [ Program
‘; @ Erase Sectors [V Vertfy Start: |320000000 Size: |(x00001000
 DonotEase [ Resetand Aun
- Programming Algorithm Add Flash ing Algorith l =
Description | Device Siz= |
Description ®| Flash Size | Device Type | Origin -
AM25¢128 Flash 16M Bd. Aash 166k MDK Core H
AT3ZFA03A It Flash(Bark1.2)] 1M On<chip Flash  MDK Core
‘ATIZFADIA T Flash{Bar! 256k On-chip Flash MK Core
AT32F403A Int Flash(Bark) 512 On-chip Flash ~ MDK Core
AT32FA03A Type 1 REMAP. 16M Ed.Flash 5Pl MDK Core
AT32F403A Type 1 REMAP. 16M Ed_Flash 5Pl MDK Core
AT32F403A Type 2 REMAP. 16M Ed.Flash 5Pl MDK Core
AT32F403A Type 2 REMAP. 16M Ed.Fash 5Pl MDK Core
AT32F403A Flash user syste 488 On-chip Flash  MDK Core
AT32F403 Int Flash{Bank 1.2) M Onchip Flash  MDK Core
AT32F403 Irt Flash(Bank 1) 256k Onchip Flash  MDK Core
AT32F403 Irt Flash(Bank 1) 512 Onchip Flash ~ MDK Core
I oK AT32F403 Type 1 Bt Flash( 16M Ed.Flash 5P| MDK Core
AT32F4D3 Type 2 Ext.Flash| 16M Ed.Flash 5Pl MDK Core
= || | AT326403 Flssh user sustem 488 On-chio Flash __ MDK Core 2
f) — w D
[CaKeI_v5\ARM izsh\AT32 4034 _1024.FLI
& Proj... | @ Books| {¥ Func..| Dy Tem...
G | |DaTem...| e
Build Output LY}
4 »
ULINK2/ME Cortex Debugger CAP NUM SCRL OVR R/W

Hic B B . de B keil R EERESCME, Hrdboard\linker_scripts\link.sctXC 4, SN E N

« kkkkkkkkhkkkhhkkhkhhkkkhhkhhkhhkhhkkhhkhhkkhhkhhkkhkkhhkkrkhrxk
’

; ¥** Scatter-Loading Description File generated by uVision ***

« kkkkkkhkkkhkhkhkhhkhhhkhkhhhhhkhkhkhkhhhkhkhkhkhhhhhkhkhkhhkhkkhkhkhkkkkhkhkhkkkkkk
)

LR_IROM1 0x08000000 0x00100000 { ; load region size_region
ER_IROM1 0x08000000 0x00100000 { ;load address = execution address
*.0 (RESET, +First)
*(InRoot$$Sections)
ANY (+RO)
}
RW_IRAM1 0x20000000 0x00018000 { ; RW data
ANY (+RW +Z1)

}

Mr sct BT fa, IR N AR T, Orid A Option for Target...” > @i&#Linkerf: >
WU R IEMER A 1E> @ f it Fri i sctilb i r ik # . SBRME W FE

2022.04.25 B 2MH k7S 2.0.0
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AT32BHERT-Thread

& 10. SEECHE

,
Di\Templrt-thread-test\rt-thread\bsp\at32\at32f403a-start\project.uvprojx - pision

[=]T@] = )

File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help

= JE In'{il [ APBAHBPsCTable

NEdd| s a@d|arv]eas|mmpn|s

EERE N ey

o - ] B8 rhrean EESE-EER A
+ B

Project
2% Project: project
&3 rt-thread

Options for Target 'rt-thread"

| Devite| Target | Output | Listing| User | C/Ctt | Asm

[ se Memory Layout from Target Dislog
I~ Make RW Sections Posiion Independent
[~ Make RO Sections Posttion Indspendert

[Lirker |mebug | wtilities |

woBsse: |

RoBsse [

RWese |
desbleWamings: |

Misc:
cortrols

Linker
control
string

cpu CotexM4fp o
|strict —scatter *.‘boardlinker_scrptstlink sct”

E proj... [ 5o0ks| {3 Func..| Oy Tem... |

I~ Dont Search Standard Librariss.

¥ Report ‘might fail' Condtions as Emors

Scagt‘!r | “board\inker_scripts\ink sct
e

Build Output

Clean started: Project: 'project'
deleting intermediate cutput files for target 'rt-thread’

J-LINK / J-TRACE Cortex

FERTTHC B e e A H TR, ATAEENV A\ iy 7T ELFE 40 B R AE B SRR 22 R S IDE

TERIAET I TRESCHF o M 2

scons --target=mdk5
scons --target=mdk4
scons --target=iar

scons --target=gcc

PAZE mdkS AR, A & JE 84T 45 R0 T B R

2022.04.25 2|

i 2.0.0




1[-% AT32% #RT-Thread

2.2.5

2022.04.25

B 11. ERITEH

Administrator: emd =83 =
| B <1> cmd Search > ~m-&@=

=180206[64] 1/1 [+] NUM PRIz 11832

AT DUE B TRR AR BT H 2 25 A 3 B E B 0B o) L R AR S (55 384T T J5 2 7EBoard BSPALAR H
S N1y % Aproject.uvprojx fkeil5 TR S 1

win AT32 4B

TERTSCERATTE X SConscript BIAR SCAH: (1) 4 5 4 SRANEVESAT 7 — @ M T i B N R UH a3 A
SConscript 3R INATI20FME . 1 e FRAT 77 ZXT BEABSP IS FI H sk &5 M T A B, H T
B I H S 2540 )5 A 1 13847 SConscript XU 4R S - H &5 M HER 77 3T 2% rt-thread/bsp/at32.
T EURE R BT AT 328K R 4 I SO A AT A B, FoAth B SRR Ak B 5 sU 5 b2 L. 25kt
—F:

# 23| R4 2.0.0




AR R AT32%HERT-Thread

B 12. SMEE TSR

at3d
| -———at32f403a-=tart
| ———libraries=s
| -—-f£403a 407
| ~——rt_drivers
| ———firmware
| ———cm=i=
| | ———cm4
| | -——core support
| | | ~——arm common tables.h
| | | -——arm const structs.h
| | | ———arm math.h
| | | —. ..
| | -——dewvice support
| | ———=tartup
I I | -——-gcc
| | | | -——=startup at32f403a 407.s
I I I
| | | ———1iar
| | | | -——=startup at32f403a 407.s
I I I
| | | ———mdk
| | | | -——=startup at32f403a 407.s
I I
| | -——at32f403a 407.h
| | ———=system at32f403a 407.h
| | ———=system at32f403a 407.c
I
| ———drivers
| | ———1inc
| | | -——at32f403a 407 acc.h
| | | -——at32f403a 407 adec.h
| | | —. ..
I I
| | ———=rc
| | ———at32f403a 407 acc.c
| | ———at32f403a 407 adc.c
| |-~
I
| -~——EConscript // ﬁﬁﬂ[?ﬁﬁigﬁEﬁSCDnscript
| -——£435 437
| —_

i AT DA H A M B R 2 ALE T emsisAlldrivers i 7 . cmsiss B AL — BB R RIS F A S R Sk 30
IR JR B, driverstl & T A &AM R IR YR SO RIS SCHE . BT PAgw S SConscriptisf 2 2 58 ik
WX JLE 2 BIN 25 . bAbSConscriptfI A N A/ S 200 T -

import rtconfig
from building import *
# get current directory

cwd = GetCurrentDir()

# The set of source files associated with this SConscript file.

2022.04.25 #2471 k7S 2.0.0
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2022.04.25

src = Split(
cmsis/cm4/device_support/system_at32f403a_407.c
drivers/src/at32f403a_407_acc.c
drivers/src/at32f403a_407 adc.c
drivers/src/at32f403a_407 bpr.c
drivers/src/at32f403a_407_can.c
drivers/src/at32f403a_407_crc.c
drivers/src/at32f403a_407 _crm.c
drivers/src/at32f403a_407 dac.c
drivers/src/at32f403a_407_debug.c
drivers/src/at32f403a_407_dma.c
drivers/src/at32f403a_407_emac.c
drivers/src/at32f403a_407_exint.c
drivers/src/at32f403a_407_flash.c
drivers/src/at32f403a_407_gpio.c
drivers/src/at32f403a_407_i2c.c
drivers/src/at32f403a_407_misc.c
drivers/src/at32f403a_407 pwc.c
drivers/src/at32f403a_407 rtc.c
drivers/src/at32f403a_407_sdio.c
drivers/src/at32f403a_407_spi.c
drivers/src/at32f403a_407_tmr.c
drivers/src/at32f403a_407 _usart.c
drivers/src/at32f403a_407_usb.c
drivers/src/at32f403a_407_wdt.c
drivers/src/at32f403a_407_wwdt.c
drivers/src/at32f403a_407_xmc.c
")
path = [

cwd + '/cmsis/cm4/device_support',

cwd + '/cmsis/cmd4/core_support’,

cwd + '/drivers/inc',]

CPPDEFINES = ['USE_STDPERIPH_DRIVER']

group = DefineGroup('Libraries', src, depend = ["], CPPPATH = path, CPPDEFINES =

CPPDEFINES)
Return('group’)

& 251

i 2.0.0




1[-% AT32% R RT-Thread

cwd = GetCurrentDir(): FREUSHT IR AZ .

src = Split(): FE¥ v _EAHME HI RIS SCAFAS NS TR, HERE RV In HLTH B P AT SR s S, Bt
12245 5 24T SConscriptif MG 12 K & 5] .

path = [cwd + *...]: F&KE T 5 B S ST BR AR A IN B TAE D, J7 g A 50 S ST R 5l
CPPDEFINES = [USE_STDPERIPH_DRIVER"]: 7 T2t A B —AN %58 o

group = DefineGroup("Libraries', src, depend = ["], CPPPATH = path, CPPDEFINES =
CPPDEFINES): &/t WA E O — MRIEATE .

RPE A HT RGBSR, W& IRs A4 R3] 1 SConscriptA g B bsp/at32/at32f403a-
start/SconscriptiX 15 JZ I A8 2R 3, K 75 ZAESConstruct f RN, AR :

# include libraries

objs.extend(SConscript(os.path.join(libraries_path_prefix, at32_library, 'SConscript')))

DL R IS INAT 324 M FE I N 2%, b I BR A2 5 B e SERR TRE I H st i), H7 05k
HE . MZBTHI H SR kG, hSConscriptif /b st B 530 (startup_at32f4xxxx.s)
FEH B C B S (system_at32f4xx.c) Rl 7EIX AMosp Bl H X i i 3 RIS I N 257808 7 rt-
thread/bsp/at32/at32f403a-start/board/SConscriptH .

BRI 75 BN I —fyboard.c i S, 7] 2 #rt-thread\bsp\at32\at32f403a-start\board\src\board.c.
HEENERNLILRG N B E

2022.04.25 # 261 k7S 2.0.0
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? AT32BHE RT-Thread

3.1

3.2

2022.04.25

REBH

HRTAT32 RT-Thread .3 T-Arterytek AT-START-F403A V1.0 & #itE47 T BSPELHIIT & 3 _E AL 5
T rt-thread github, {E/AL A8 7 2L -5 AR A OC (1 i B A5 B AE A L e, ) T R B et i B 5 1/
K, FEFRSNEUTHAT R SEL A UMES % . HoREIHE T rt-thread\bsp\at32\at32f403a-start
KREATH

RMSBs

O S AE M B e TR B AE 3 S EE. H 2e T BB U1 /& template. uvprojx 1 Device 1%k
PGS IRCE . X E o R AR R E R AU BRI SC O AT 7RI . O e SRR 43 7 BB
trt-thread\bsp\at32\at32f403a-start\board\SConscript

CPPDEFINES =['AT32F403AVGT7]
IR A # R B Oy SERR I B RO TS, a7 TR 28 X E . F— gt
thread\bsp\at32\at32f403a-start\board\Kconfig i #1305 F AL 5 it &
config SOC_AT32F403AVGT7

bool

select SOC_SERIES_AT32F403A
select RT_USING_COMPONENTS_INIT
select RT_USING_USER_MAIN

defaulty

I A A R R S B O SE R i B
ZHBEY
O P S HE BT AR IR O B S B SERR S DUoR BEAT B Y, A S flash K/ WAE R/ &
AR RN
W7 R/ E & Mrt-thread\bsplat32\at32f403a-start\board\inc\board.h 32 {4

#define AT32_SRAM_SIZE 96

#define AT32_SRAM_END (0x20000000 + AT32_SRAM_SIZE * 1024)
FEAT32_SRAM_SIZEZ & A% S2Fr s Fr SRAM size KT 1584, ALK 96KB.
Flash Kk /N BEAE S EEE T . ri-thread\bsp\at32\at32f403a-start\board\linker_scripts H 3% R 2
SARBERE M, *.sct/rictHds gy BN Tkeilliar/gee, BARMEHMUTEEATSE . EHRGSIES St

thread\bsp\at32\at32f403a-start\board\src\board.c, & 77 xR 225 %} N ¥ Start_Guid X FY, -
(ANO082_AT32F403A_407 CRM_Start Guide) .

AN pinfI AL B AT & E4rt-thread\bsp\at32\at32f403a-start\board\src\at32_msp.c.

B2ATH 4 2.0.0
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4.1

4.2

2022.04.25

RT-Thread#:1E RGNS HMEIRSIFE T 40— 3 ORIREZS . BT ARSI IT K 75 27 A% 1B 5P RT-
Thread (15X 21 HE 2k SRR A8 2 (13K 3] -

IXShHELE

RT-Thread " & 4% 5K 5 () S HLHE 42 7E rt-thread\components\drivers\include\drivers H 3% T () & S04
AT T, lusart Ak T Ui, FTHF H R Wserial.hxcfE, Hde T EJE R Ao R A
WIGE A ANEC B 1) A ek B, 8 ) SRS HE SR /2 SR Hirt_*_ops 44 A M AR IBEAT S I, ek i)
IR SHAE L R R AR o I A A i (1 Bk 72 A0 B A o 0 bR 0k EL Rt B RS2, R T A0 A
HANELT:

/**

* uart operators
*/
struct rt_uart_ops
{
rt_err_t (*configure)(struct rt_serial_device *serial, struct serial_configure *cfg);
rt_err_t (*control)(struct rt_serial_device *serial, int cmd, void *arg);
int (*putc)(struct rt_serial_device *serial, char c);
int (*getc)(struct rt_serial_device *serial);
rt_size_t (*dma_transmit)(struct rt_serial_device *serial, rt_uint8_t *buf, rt_size t size, int
direction);
h
PLE Y25 0] 4 R A 2 B R B R Bd R £ Nconfigure. control RIEEE R MG R, AEFRATTHEAT IR
J2 B 50y 4t 55 ISF A 2B 0 I ) S LA BRI D BE
IXZh LI
X B P SI I AR A 85 B A A1 8 R FH 7 ke o IO SEE IR A (O HE S pR 38, LA 1Y) R B S IR R I B AR AN
WA, THES SRR S . S BN NFHC LI G, 5 R BIahie s
WA SRR ARSI E T, ARG FRE M B R G shBE R, 1 LR AT . AT32 usartdXz))
A 2 #rt-thread\bsp\at32\Libraries\rt_drivers\drv_usart.c, 477 R EH# Ll 5 if)a, HiZ o
A IR AL SRR B CURIVE N BR 5l A 25 28 A0
11 F1a A CL SR R B0 1 BB 12 D R A

static const struct rt_uart_ops at32_usart_ops = {

at32_configure,
at32_control,
at32_putc,
at32_getc,
RT_NULL };

# 28| R4 2.0.0
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N HHAAIE AT ARG, R U T i AT 325 st B R SRS A 3E4T 83 FUACIE Y o

static int at32_putc(struct rt_serial_device *serial, char ch) {

struct at32_usart *usart;

RT_ASSERT((serial '= RT_NULL);

usart = (struct at32_usart *) serial->parent.user_data; // HUH! Gt — B & FIR 755 b 5 4 0k 52
RT_ASSERT(usart = RT_NULL);

usart_data_transmit(usart->usart_x, (uint8_t)ch); // i FIAT324M 5 4 b it B 11 3% pR %
usart_data_transmit>R B sl {4 SE B (1) 0%

while (usart_flag_get(usart->usart_x, USART_TDC_FLAG) == RESET); /| I AT325M%
o) R BSCHEAT IR AS 1 b PR

return 1;

}
LA EARSCHL e, AR H DOREN I An A ok K b T EORE G (R A 1 4 M PRI 21 e A 0 SRS R A
IR AR G R O BT RIEM B AR ST . TR L R B AR R G IR IR AR TP EAT R
SERCE FREMARIAa 1L . ATAG A BREUR BT -

Il usartSRs W) IRt B KL, fErt-thread i) R GHTARLITURE Th C 2 HEAT T WIa6 1L H
int rt_hw_usart_init(void) {
rt_size_t obj_num; int index;
obj_num = sizeof(usart_config) / sizeof(struct at32_usart);
struct serial_configure config = RT_SERIAL_CONFIG_DEFAULT;
rt_err_tresult=0;
for (index = 0; index < obj_num; index++) {

usart_config[index].serial.ops = &at32_usart_ops; // #AF4E 10 g5 AR IR AR 3% 25 %t
REKE T

usart_config[index].serial.config = config;

[* register uart device */

result =rt_hw_serial_register(&usart_config[index].serial,
usart_configlindex].name,
RT_DEVICE_FLAG_RDWR |
RT_DEVICE_FLAG_INT_RX |
RT_DEVICE_FLAG_INT_TX,
&usart_config[index]);

RT_ASSERT(result == RT_EOK); // L& &M 2] RS R sh 5%

}

return result;

F 29| R4 2.0.0
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RS 1 52

R . R 5
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2.0.0
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ll?l_ R AT32BHERT-Thread

HEEA - HFARR

ST EAT FSTREASCIRMERE 777 AR 55 (KRN, R JO AN AR 5 1 5 5 P A S AR 0 7 B R 35 A G KT A 54T

Tt 2 HI R AR AR, AR LR 7 SRR R B AT AR W% BB R B B AT o SR AR 5338 S AT AT
B EURS, ARAATERS A F A =05 7 iRk 55, SRR R R TR, S R S DME T 7 2UAE A T
L5 = 7 7 i B 35 BCH P T R P AL PRALE

FERARFEAERS RO B A arh A BT, I, R OGRS 7 ) (8 R S G A T W R BRI PRAIE, BAREAIR T S 1k
EERFE S (RHARGE AT R AR DAIE R RAE B0, BURIRAEAT B A AR B R R P B BOR PRALE

FERE 3P T AR BT BCE TTH T FOURBE I e (A XL EVERREZORIR, fln: Earscif. LA s e 2 e =
R ARG (B fiZERH: (O MIRRHEMIRIEE: (D) (3%, H/sl (B) HAbrTReSBASHH . Jer LUr=4E MR A . SR
FER AT AR, RIECRIGR R 0 A s 7 A8 R, XU g SR dh R R B MUR$H,  ER IR 2 g 01 S 7E TR R
R T IEAANE R .
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