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https://www.arterytek.com/file/download/1727

OpenOCD

Artery BfF T A
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https://www.arterytek.com/cn/product/AT32F435.isp

R23BHE
W | SDK/IFHALE
Keil4 ...\sdk\artery\pack\Keil4_AT32MCU_AddOn_V2.3.8.zip
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https://www.arterytek.com/file/download/1678

...\sdk\artery\pack\Keil5_AT32MCU_AddOn_V2.4.3.zip
https://www.arterytek.com/file/download/1692

IAR

...\sdk\artery\pack\IAR_AT32MCU_AddOn_V2.2.8.zip
https://www.arterytek.com/file/download/1694

Segger

Windows: ...\sdk\artery\pack\Segger AT32MCU_AddOn_Win32-x86_64 V2.0.15.zip
Linux: ...\sdk\artery\pack\Segger AT32MCU_AddOn_Linux-x86_64 V2.0.15.zip
https://www.arterytek.com/file/download/2330

https://www.arterytek.com/file/download/2329

2.6 BEFM

Gowin_EMPU(GW5AS-25)1 2% F it th Artery 124k, GFEHEIET
M dmiETerEE . ATIHER . BhiRFM. SAHZEILSWER 24 Fis.
Gowin {UHEAFM, BEFEBAHPPUENTT,
vE!
WA T RA (AR R A# &2 2025/05/27), 1E1E Artery W35 T %555 5 -
https://www.arterytek.com/cn/product/AT32F435.jsp

https://www.arterytek.com/cn/support/index.jsp?index=1

R248EFMH

2T SDK/ T #iAr &

HyE T

s F ...\sdk\artery\doc\datasheet\DS_AT32F435 437 _V2.20_ZH.pdf
...\sdk\artery\doc\datasheet\DS_AT32F435 437 V2.20_EN.pdf
https://www.arterytek.com/file/download/1976
https://www.arterytek.com/file/download/1977

ETY s e

£y EE 1] ...\sdk\artery\doc\manual\RM_AT32F435_437_CH_V2.06.pdf
...\sdk\artery\doc\manual\RM_AT32F435 437 _EN_V2.06.pdf
https://www.arterytek.com/file/download/2055
https://www.arterytek.com/file/download/2056

NREE

NREE) ...\sdk\artery\doc\start\AN0128_AT32F435 437_Get_started_guide_V2.0.5 ZH.pdf

...\sdk\artery\doc\start\AN0128_AT32F435_437_Get_started_guide_V2.0.5_EN.pdf
...\sdk\artery\doc\start\AN0083_AT32_MCU_M4_Start_Guide_ZH_V2.0.1.pdf
...\sdk\artery\doc\start\ANO083_AT32_MCU_M4_Start Guide EN_V2.0.1.pdf
...\sdk\artery\doc\start\AN0176_AT32IDE_Quickly_Start_Guide_V2.0.0_ZH.pdf
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...\sdk\artery\doc\start\AN0176_AT32IDE_Quickly _Start Guide V2.0.0_EN.pdf
https://www.arterytek.com/file/download/2478

https://www.arterytek.com/file/download/2479

https://www.arterytek.com/file/download/1573

https://www.arterytek.com/file/download/1574

https://www.arterytek.com/file/download/718

https://www.arterytek.com/file/download/1662

BhiR T

Errata

...\sdk\artery\doc\errata\ES0003_AT32F435 437 Errata_Sheet V2.0.15_ZH.pdf
...\sdk\artery\doc\errata\ES0003_AT32F435 437_Errata_Sheet V2.0.15_EN.pdf
https://www.arterytek.com/file/download/2232

https://www.arterytek.com/file/download/2233

AR E AT

XMC

...\sdk\artery\ap_note\XMC\AN0068_PSRAM_SRAM_XMC_HW _advice_V2.1.0_ZH
.pdf

...\sdk\artery\ap_note\XMC\AN0068_PSRAM_SRAM_XMC_HW _advice_V2.1.0_EN
.pdf
...\sdk\artery\ap_note\XMC\ANO106_AT32_MCU_XMC_Application_Note ZH V2.0.
1.pdf

...\sdk\artery\ap_note\XMC\ANO0106_AT32_MCU_XMC_Application_Note EN_V2.0.
1.pdf

https://www.arterytek.com/file/download/760

https://www.arterytek.com/file/download/761

https://www.arterytek.com/file/download/1303

https://www.arterytek.com/file/download/1304

sLib

...\sdk\artery\ap_note\sLib\ANO081_AT32F435_437_Security_Library_Application_
Note_V2.0.1_CH.pdf
...\sdk\artery\ap_note\sLib\ANO081_AT32F435_437_Security_Library_Application_
Note_V2.0.1_EN.pdf

https://www.arterytek.com/file/download/2348

https://www.arterytek.com/file/download/2349

FPU

...\sdk\artery\ap_note\FPU\AN0037_How_to_use_FPU_ZH_V2.0.0.pdf
...\sdk\artery\ap_note\FPU\AN0037_How_to_use_FPU_EN_V2.0.0.pdf
https://www.arterytek.com/file/download/515

https://www.arterytek.com/file/download/516

FreeRTOS

...\sdk\artery\ap_note\FreeRTOS\ANO0025_FreeRTOS_on_AT32_MCU_ZH_V2.0.0.
pdf
...\sdk\artery\ap_note\FreeRTOS\AN0025_FreeRTOS_on_AT32_MCU_V2.0.0_EN.
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https://www.arterytek.com/file/download/760
https://www.arterytek.com/file/download/761
https://www.arterytek.com/file/download/1303
https://www.arterytek.com/file/download/1304
https://www.arterytek.com/file/download/590
https://www.arterytek.com/file/download/591
https://www.arterytek.com/file/download/515
https://www.arterytek.com/file/download/516

2 DhRefis 2.6 ZH5 T

ST SDK/ T A &

pdf
...\sdk\artery\ap_note\FreeRTOS\ANO025_FreeRTOS_on_AT32_MCU_V2.0.4.zip
https://www.arterytek.com/file/download/1323

https://www.arterytek.com/file/download/2532

https://www.arterytek.com/file/download/1324

RT-Thread ...\sdk\artery\ap_note\RTThread\ANO067_RT-
Thread_porting_to_AT32_ZH_V2.0.0.pdf

...\sdk\artery\ap_note\RTThread\ANO0O67_RT-
Thread_porting_to_AT32_EN_V2.0.0.pdf

https://www.arterytek.com/file/download/561

https://www.arterytek.com/file/download/562

WDTMWWDT | ...\sdk\artery\ap_note\WDT\AN0045_ AT32_ WDT_WWDT_Application_Note_V2.0.2
_ZH.pdf

...\sdK\artery\ap_note\WDT\AN0045_AT32_WDT_WWDT_Application_Note_ EN_V2
.0.1.pdf

https://www.arterytek.com/file/download/534

https://www.arterytek.com/file/download/535

ERTC ...\sdk\artery\ap_note\ERTC\ANO047_AT32_ERTC_Application_Note V2.0.4 ZH.pd
f

...\sdk\artery\ap_note\ERTC\ANO047_AT32_ERTC_Application_Note V2.0.4 EN.p
df

https://www.arterytek.com/file/download/538

https://www.arterytek.com/file/download/540

TMR ...\sdk\artery\ap_note\TMR\AN0085 AT32 MCU_TMR_Start Guide ZH V2.0.3.pdf
...\sdk\artery\ap_note\TMR\AN0085_ AT32_ MCU_TMR_Start Guide EN_V2.0.3.pdf
https://www.arterytek.com/file/download/1294

https://www.arterytek.com/file/download/1295

DVP ...\sdk\artery\ap_note\DVP\AN0087_AT32_MCU_DVP_Application_Note_ZH_V2.0.
1.pdf

...\sdk\artery\ap_note\DVP\ANOO87_AT32_MCU_DVP_Application_Note_EN_V2.0.
1.pdf

https://www.arterytek.com/file/download/1555

https://www.arterytek.com/file/download/1554

QSP ...\sdK\artery\ap_note\QSPI\AN0088_AT32_MCU_QSPI_Application_Note V2.0.6_
ZH.pdf

...\sdk\artery\ap_note\QSPNAN0088_AT32_MCU_QSPI_Application_Note_V2.0.6_
EN.pdf

https://www.arterytek.com/file/download/1632
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https://www.arterytek.com/file/download/1631

...\sdk\artery\ap_note\SDRAM\AN0089_ AT32_MCU_SDRAM_Application_Note ZH
_V2.0.0.pdf

...\sdk\artery\ap_note\SDRAM\ANO0089_AT32_MCU_SDRAM_Application_Note EN
_V2.0.0.pdf

https://www.arterytek.com/file/download/605

https://www.arterytek.com/file/download/606

EDMA

...\sdk\artery\ap_note\EDMA\ANO090_AT32F435 437 _EDMA_Application_Note_Z
H_V2.0.2.pdf

...\sdk\artery\ap_note\EDMA\ANO090_AT32F435_ 437 EDMA_Application_Note E
N_V2.0.2.pdf

https://www.arterytek.com/file/download/607

https://www.arterytek.com/file/download/608

12C

...\sdk\artery\ap_note\l2C\ANO091_AT32F435_437_12C_Application_Note_ZH_V2.0
A.pdf

...\sdk\artery\ap_note\Il2C\AN0091_AT32F435 437 _12C_Application_Note_EN_V2.
0.1.pdf

...\sdk\artery\ap_note\Il2C\AN0091_AT32F435 437 _12C_Application_Note_V2.0.1.zi

p
https://www.arterytek.com/file/download/1365

https://www.arterytek.com/file/download/1367

https://www.arterytek.com/file/download/1366

PI

...\sdk\artery\ap_note\PNAN0092_AT32F435 437 Performance_Improve_ZH V2.0.
0.pdf
...\sdk\artery\ap_note\PINAN0092_AT32F435_437_Performance_Improve_EN_V2.0.
0.pdf

https://www.arterytek.com/file/download/1301

https://www.arterytek.com/file/download/1302

PO

...\sdk\artery\ap_note\PO\AN0004_ Performance_Optimization_ZH_V2.0.0.pdf
...\sdk\artery\ap_note\PO\AN0004_performance_optimization_V2.0.0.zip
...\sdk\artery\ap_note\PO\AN0004_Performance_Optimization_EN_V2.0.0.pdf
https://www.arterytek.com/file/download/436

https://www.arterytek.com/file/download/437

https://www.arterytek.com/file/download/438

ADC

...\sdk\artery\ap_note\ADC\ANQ093_AT32F435_437_ADC_Application_Note ZH V
2.0.1.pdf
...\sdk\artery\ap_note\ADC\ANO0093_AT32F435_437_ADC_Application_Note EN_V
2.0.1.pdf
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...\sdk\artery\ap_note\ADC\AN0074_How_to_enhance_AT32_ADC_accuracy ZH_V
2.0.1.pdf

...\sdk\artery\ap_note\ADC\AN0074 How_ to_improve_ADC_ accuracy EN V2.0.1.p
df

https://www.arterytek.com/file/download/612

https://www.arterytek.com/file/download/613

https://www.arterytek.com/file/download/765

https://www.arterytek.com/file/download/766

USB Host
Library

...\sdk\artery\ap_note\USBHostLib\AN0094_AT32_MCU_USB_Host_Library_Applic
ation_Note_ZH_V2.0.2.pdf

...\sdk\artery\ap_note\USBHostLib\AN0094_AT32_MCU_USB_Host_Library_Applic
ation_Note EN_V2.0.2.pdf

https://www.arterytek.com/file/download/1556

https://www.arterytek.com/file/download/1557

CAN

...\sdk\artery\ap_note\CANVANO0095_AT32_MCU_CAN_Application_Note_Vv2.0.2_C
H.pdf

...\sdk\artery\ap_note\CAN\AN0095_AT32_MCU_CAN_Application_Note_V2.0.2.zip

...\sdk\artery\ap_note\CAN\AN0095_AT32_MCU_CAN_Application_Note_EN_V2.0.
1.pdf

https://www.arterytek.com/file/download/619

https://www.arterytek.com/file/download/620

https://www.arterytek.com/file/download/621

GPIO

...\sdk\artery\ap_note\GPIO\ANO096_AT32F435 437 GPIO_Application_Note ZH
V2.0.0.pdf

...\sdk\artery\ap_note\GPIO\ANO096 _AT32F435 437 GPIO_Application_Note EN
V2.0.0.pdf

...\sdk\artery\ap_note\GPIO\ANO073_AT32_HDMI_CEC_By_GPIO_Simulation_ZH_
V2.0.1.pdf

...\sdKk\artery\ap_note\GPIO\AN0073_AT32_HDMI_CEC_ By GPIO_Simulation_V2.
0.1.zip

...\sdKk\artery\ap_note\GPIO\AN0073_AT32_HDMI_CEC_By GPIO_Simulation_EN_
V2.0.1.pdf

https://www.arterytek.com/file/download/1373

https://www.arterytek.com/file/download/1374

https://www.arterytek.com/file/download/762

https://www.arterytek.com/file/download/763

https://www.arterytek.com/file/download/764

USB Device
Library

...\sdk\artery\ap_note\USBDeviceLib\ANO097_AT32_MCU_USB_Device_Library A
pplication_Note ZH V2.0.3.pdf
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...\sdk\artery\ap_note\USBDeviceLib\AN0097 AT32 MCU_USB_ Device Library A
pplication_Note EN_V2.0.3.pdf

https://www.arterytek.com/file/download/753

https://www.arterytek.com/file/download/752

OTGFS

...\sdk\artery\ap_note\OTGFS\AN0098_AT32F435_437_OTGFS_Application_Note
ZH V2.0.0.pdf

...\sdk\artery\ap_note\OTGFS\AN0098_AT32F435_437_OTGFS_Application_Note
EN_V2.0.0.pdf

https://www.arterytek.com/file/download/1375

https://www.arterytek.com/file/download/1376

USART

...\sdk\artery\ap_note\USART\ANO099_AT32_MCU_USART_Application_Note ZH__
V2.0.1.pdf

...\sdk\artery\ap_note\USART\ANO099_ AT32_ MCU_USART_Application_Note EN_
V2.0.1.pdf

https://www.arterytek.com/file/download/1575

https://www.arterytek.com/file/download/1576

PWC

...\sdk\artery\ap_note\PWC\ANO100_AT32_MCU_PWC_Application_Note_ZH_V2.0
A.pdf

...\sdk\artery\ap_note\PWC\ANO100_AT32_MCU_PWC_Application_Note_EN_V2.0
A.pdf

https://www.arterytek.com/file/download/1629

https://www.arterytek.com/file/download/1630

DAC

...\sdk\artery\ap_note\DAC\AN0101_AT32_MCU_DAC_Application_Note ZH V2.0.
1.pdf

...\sdk\artery\ap_note\DAC\ANO0101_AT32_MCU_DAC_Application_Note_EN_V2.0.
1.pdf

https://www.arterytek.com/file/download/1558

https://www.arterytek.com/file/download/1559

SPI/I12S

...\sdk\artery\ap_note\SPI_I12S\AN0102_AT32_MCU_SPI_12S_Application_Note V2
.0.2_CH.pdf

...\sdk\artery\ap_note\SPI_I12S\AN0102_AT32_MCU_SPI_12S_Application_Note V2
.0.2_EN.pdf

https://www.arterytek.com/file/download/1617

https://www.arterytek.com/file/download/1618

DMA

...\sdk\artery\ap_note\DMA\AN0103_AT32F435_ 437 _DMA_Application_Note ZH_V
2.0.1.pdf

...\sdk\artery\ap_note\DMA\ANO103_AT32F435_437_DMA_Application_Note_EN_V
2.0.1.pdf

https://www.arterytek.com/file/download/631
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https://www.arterytek.com/file/download/632

...\sdk\artery\ap_note\EXINT\ANO0104_AT32_MCU_EXINT_Application_Note ZH V
2.0.0.pdf

...\sdk\artery\ap_note\EXINT\ANO104_AT32_MCU_EXINT_Application_Note_EN_V
2.0.0.pdf

https://www.arterytek.com/file/download/1619

https://www.arterytek.com/file/download/1620

SDIO

...\sdk\artery\ap_note\SDIO\AN0105_AT32_MCU_SDIO_Application_Note ZH V2.
0.0.pdf

...\sdk\artery\ap_note\SDIO\AN0105_AT32_MCU_SDIO_Application_Note EN_V2.
0.0.pdf

https://www.arterytek.com/file/download/1621

https://www.arterytek.com/file/download/1622

ACC

...\sdk\artery\ap_note\ACC\ANO0107_AT32_MCU_ACC_Application_Note_ZH_V2.0.
1.pdf

...\sdk\artery\ap_note\ACC\AN0107_AT32_MCU_ACC_Application_Note_EN_V2.0.
1.pdf

https://www.arterytek.com/file/download/1623

https://www.arterytek.com/file/download/1624

CRC

...\sdk\artery\ap_note\CRC\AN0109_AT32_MCU_CRC_Application_Note_ZH_V2.0.
2.pdf
...\sdk\artery\ap_note\CRC\AN0O109_AT32_MCU_CRC_Application_Note_V2.0.2.zi
p

...\sdk\artery\ap_note\CRC\AN0109_AT32_MCU_CRC_Application_Note EN V2.0.
2.pdf

https://www.arterytek.com/file/download/639

https://www.arterytek.com/file/download/640

https://www.arterytek.com/file/download/1653

Flash

...\sdk\artery\ap_note\Flash\AN0014_AT32 &%l
flash_application_note_ZH_V2.0.2.pdf

...\sdk\artery\ap_note\Flash\AN0O014_FLASH_Application_Note V2.0.2.zip

...\sdk\artery\ap_note\Flash\AN0014_AT32 MCU
flash_application_note_EN_V2.0.2.pdf

https://www.arterytek.com/file/download/1581

https://www.arterytek.com/file/download/1582

https://www.arterytek.com/file/download/1583

DSP

...\sdk\artery\ap_note\DSP\AN0036_DSP_Instruction_and_Library_on_AT32_ZH_V
2.0.1.pdf

...\sdk\artery\ap_note\DSP\ANOO036_DSP_Instruction_and_Library_on_AT32_V2.0.1
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...\sdk\artery\ap_note\DSP\ANOO36_DSP_Instruction_and_Library_on_AT32_EN_V
2.0.1.pdf

https://www.arterytek.com/file/download/512

https://www.arterytek.com/file/download/513

https://www.arterytek.com/file/download/514

MODBUS

...\sdk\artery\ap_note\MODBUS\AN0O131_Modbus_on_AT32 MCU_ZH V2.0.0.pdf
...\sdk\artery\ap_note\MODBUS\AN0O131_Modbus_on_AT32 _MCU_V2.0.0.zip
...\sdk\artery\ap_note\MODBUS\AN0131_Modbus_on_AT32_MCU_EN_V2.0.0.pdf
https://www.arterytek.com/file/download/675

https://www.arterytek.com/file/download/676

https://www.arterytek.com/file/download/677

Random

...\sdk\artery\ap_note\Random\ANO0175_AT32_MCU_Make_Random_Number_V2.0
.0_ZH.pdf
...\sdk\artery\ap_note\Random\ANO0175_AT32_MCU_random_Number_V2.0.0_EN.
pdf
...\sdk\artery\ap_note\Random\ANQO175_AT32_MCU_Make_Random_Number_V2.0
.0.zip

https://www.arterytek.com/file/download/777

https://www.arterytek.com/file/download/1661
https://www.arterytek.com/file/download/778

CRM

...\sdk\artery\ap_note\CRM\ANQ0084 AT32F435 437_CRM_Start_Guide_ZH_V2.0.
5.pdf

...\sdk\artery\ap_note\CRM\ANO0084_AT32F435 437_CRM_Start_Guide_EN_V2.0.
5.pdf

https://www.arterytek.com/file/download/1633

https://www.arterytek.com/file/download/1634

Bootloader

...\sdk\artery\ap_note\Bootloader\ANOOO8 Jump_To_Boot_Memory ZH V2.0.0.pdf
...\sdk\artery\ap_note\Bootloader\AN0O0O8_Jump_To_Boot_Memory V2.0.1.zip
...\sdk\artery\ap_note\Bootloader\AN0O0O8_Jump_To_Boot_Memory EN_V2.0.0.pdf

https://www.arterytek.com/file/download/447

https://www.arterytek.com/file/download/448

https://www.arterytek.com/file/download/449

EEPROM

...\sdk\artery\ap_note\EEPROM\AN0002_EEPROM_Emulation_ZH_V2.0.1.pdf
...\sdk\artery\ap_note\EEPROM\ANO0O2_EEPROM_Emulation_V2.0.1.zip
...\sdk\artery\ap_note\EEPROM\ANO0O2_EEPROM_Emulation_EN_V2.0.1.pdf
https://www.arterytek.com/file/download/431

https://www.arterytek.com/file/download/432
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https://www.arterytek.com/file/download/433

...\sdk\artery\ap_note\ESD\AN0034_Hardware_design_guide_of
the ESD_protection_of the USB_connector ZH V2.0.0.pdf

...\sdk\artery\ap_note\ESD\AN0034 ESD_protection_design_for USB_interface E
N_V2.0.0.pdf

https://www.arterytek.com/file/download/507

https://www.arterytek.com/file/download/508

GUIX

...\sdk\artery\ap_note\GUIX\ANO080_AT32_MCU_On_GUIX_ZH_V2.0.0.pdf
...\sdk\artery\ap_note\GUIX\AN0O080_AT32_MCU_On_GUIX_V2.0.0.zip
...\sdk\artery\ap_note\GUIX\AN0080_AT32 MCU_On_GUIX EN_V2.0.0.pdf
https://www.arterytek.com/file/download/588

https://www.arterytek.com/file/download/589

https://www.arterytek.com/file/download/1869

IEC60730

...\sdk\artery\ap_note\IEC60730\AN0041_AT32_IEC_60730_CLASSB_LIB_ZH_V2.
3.3.pdf

...\sdK\artery\ap_note\IEC60730\AN0041_AT32_IEC_60730_CLASSB_LIB_EN_V2.
3.3.pdf

https://www.arterytek.com/file/download/1599

https://www.arterytek.com/file/download/1601

oTP

...\sdk\artery\ap_note\OTP\AN0032_One_Time_Programming(OTP)_ON_AT32_MC
U ZH_V2.0.0.pdf

...\sdk\artery\ap_note\OTP\AN0O032_One_Time_Programming(OTP)_ON_AT32_MC
U_Vv2.0.0.zip

...\sdk\artery\ap_note\OTP\ANOO032_One_Time_Programming(OTP)_ON_AT32_MC
U_EN_V2.0.0.pdf

https://www.arterytek.com/file/download/501

https://www.arterytek.com/file/download/502

https://www.arterytek.com/file/download/503

PrintfDebug

...\sdk\artery\ap_note\PrintfDebug\AN0015_Printf_Debug_Demo_ZH_V2.0.0.pdf
...\sdk\artery\ap_note\PrintfDebug\AN0015_Printf_Debug_Demo_V2.0.0.zip
...\sdk\artery\ap_note\PrintfDebug\AN0015_Printf_Debug_Demo_EN_V2.0.0.pdf
https://www.arterytek.com/file/download/466

https://www.arterytek.com/file/download/467

https://www.arterytek.com/file/download/468

PWM

...\sdk\artery\ap_note\PWM\ANOO31_PWM_Input_Test ZH V2.0.0.pdf
...\sdk\artery\ap_note\PWM\ANOO31_PWM_Input_Test V2.0.0.zip
...\sdk\artery\ap_note\PWM\ANOO31_PWM_Input_Test EN_V2.0.0.pdf
https://www.arterytek.com/file/download/498
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https://www.arterytek.com/file/download/499

https://www.arterytek.com/file/download/500

ThreadX

...\sdk\artery\ap_note\ThreadX\AN00O79_AT32 MCU_On_ThreadX OS ZH V2.0.0.
pdf

...\sdk\artery\ap_note\ThreadX\AN0079_AT32 MCU_On_ThreadX OS _V2.0.0.zip
...\sdk\artery\ap_note\ThreadX\ANOO79_ThreadX_OS_On_AT32_MCU_EN_V2.0.0.
pdf

https://www.arterytek.com/file/download/586

https://www.arterytek.com/file/download/587

https://www.arterytek.com/file/download/1868

Trace

...\sdk\artery\ap_note\Trace\AN0028_Quickly_Trace_HardFaultHardler_ZH_V2.0.1.
pdf
...\sdk\artery\ap_note\Trace\AN0028_Quickly_Trace_HardFaultHardler_V2.0.1.zip
...\sdk\artery\ap_note\Trace\AN0028_Quickly_Trace_HardFaultHardler_EN_V2.0.1.
pdf

https://www.arterytek.com/file/download/486

https://www.arterytek.com/file/download/487

https://www.arterytek.com/file/download/488

USBAudio

...\sdk\artery\ap_note\USBAudio\ANO013_AT32_USB_Audio_Development_Note Z
H_V2.0.0.pdf

...\sdk\artery\ap_note\USBAudio\ANO013_AT32_USB_Audio_Development_Note_V
2.0.0.zip

...\sdk\artery\ap_note\USBAudio\AN0013_AT32_USB_Audio_Development_Note E
N_V2.0.0.pdf

https://www.arterytek.com/file/download/741

https://www.arterytek.com/file/download/742

https://www.arterytek.com/file/download/743

ZbarLib

...\sdk\artery\ap_note\ZbarLib\ANO126_QR_Decode_By_ Zbar V2.0.1_CH.pdf
...\sdk\artery\ap_note\ZbarLib\AN0126_QR_Decode_By Zbar_Library V2.0.3.zip
...\sdk\artery\ap_note\ZbarLib\AN0126_QR_Decode_By Zbar V2.0.1_EN.pdf
https://www.arterytek.com/file/download/664

https://www.arterytek.com/file/download/665

https://www.arterytek.com/file/download/1782

W

...\sdk\artery\ap_note\ZW\AN0029 Memory_read_and_write_while_CPU_executing
_On_AT32_MCU_ZH_V2.0.0.pdf

...\sdk\artery\ap_note\ZW\AN0029 Memory_read_and_write_while_CPU_executing
_On_AT32_MCU_V2.0.0.zip
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_On_AT32_MCU_EN_V2.0.0.pdf
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ACC

...\sdk\artery\example\ACC\SC0056_AT32_Usage_of ACC_ZH V2.0.0.pdf
...\sdk\artery\example\ ACC\SC0056_AT32_Usage_of ACC_V2.0.0.zip
...\sdk\artery\example\ ACC\SC0056_AT32_MCU_ACC_EN_V2.0.0.pdf
https://www.arterytek.com/file/download/1157

https://www.arterytek.com/file/download/1158

https://www.arterytek.com/file/download/1159

ADC

...\sdk\artery\example\ADC\SCO0027_AT32F4xx_ADC_Usage_of _Internal_Temperat
ure_Sensor_ZH_V2.0.0.pdf
...\sdk\artery\example\ADC\SCO0027_AT32F4xx_ADC_Usage_of Internal_Temperat
ure_Sensor_V2.0.0.zip

...\sdk\artery\example\ADC\SCO0027_AT32Fxx_ADC internal_temperature_sensor_
EN_V2.0.0.pdf

https://www.arterytek.com/file/download/859

https://www.arterytek.com/file/download/860

https://www.arterytek.com/file/download/861

CAN

...\sdk\artery\example\CAN\SC0032_AT32F %41 CAN i@ il = fi ]

_ZH V2.0.1.pdf
...\sdk\artery\example\CAN\SC0032_AT32F4xx_CAN_Usage of Communication_
Mode_V2.0.1.zip
...\sdk\artery\example\CAN\SC0032_AT32Fxx_CAN_communication_mode_EN_V2
.0.1.pdf

https://www.arterytek.com/file/download/874

https://www.arterytek.com/file/download/875
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CAN_Filter

...\sdk\artery\example\CAN_FilteSC0034_AT32F %% CAN i JiE#3 Fi]
_ZH_V2.0.1.pdf

...\sdk\artery\example\CAN_Filter\SC0034_AT32F4xx_CAN_Usage_of Fliters_V2.0
A.zip
...\sdk\artery\example\CAN_Filte\SC0034_How_to_use_AT32Fxx_CAN_filter EN_
V2.0.1.pdf

https://www.arterytek.com/file/download/880

https://www.arterytek.com/file/download/881

https://www.arterytek.com/file/download/882

CAN_Loopba
ck

...\sdk\artery\example\CAN_Loopback\SC0033_AT32F %% CAN [n| ¥4 215 ]
_ZH_V2.0.1.pdf

...\sdk\artery\example\CAN_Loopback\SC0033_AT32F4xx_CAN_Usage_of Loop_b
ack_Mode_V2.0.1.zip

...\sdk\artery\example\CAN_Loopback\SC0033_AT32Fxx_CAN_loopback_mode_E
N_V2.0.1.pdf

https://www.arterytek.com/file/download/877

https://www.arterytek.com/file/download/878

https://www.arterytek.com/file/download/879

DAC

...\sdk\artery\example\DAC\SC0045_AT32F4xx_DAC_Dual_Channel_Triangular_W
ave_ZH_V2.0.0.pdf

...\sdk\artery\example\DAC\SC0045_AT32F4xx_DAC_Dual_Channel_Triangular_ W
ave_V2.0.0.zip

...\sdk\artery\example\DAC\SC0045_AT32F4xx_DAC_dual_channles_output wavef
orms_EN_V2.0.0.pdf

https://www.arterytek.com/file/download/906

https://www.arterytek.com/file/download/907

https://www.arterytek.com/file/download/908

DFU

...\sdk\artery\example\DFU\SC0083_AT32F435 437 _DFU_Demo_ZH_V2.0.0.pdf
...\sdk\artery\example\DFU\SC0083_AT32F435_437_DFU_Demo_V2.0.1.zip
...\sdk\artery\example\DFU\SC0083_AT32F435_437_DFU_Demo_EN_V2.0.0.pdf
https://www.arterytek.com/file/download/1168

https://www.arterytek.com/file/download/1169

https://www.arterytek.com/file/download/1170

DMA

...\sdk\artery\example\DMA\SC0052_AT32F4xx_DMA_Usage_of Flexible_Mapping
_ZH V2.0.0.pdf

...\sdk\artery\example\DMA\SC0052_AT32F4xx_DMA_Usage_of Flexible_Mapping
~V2.0.0.zip

...\sdk\artery\example\DMA\SC0052_AT32F4xx_DMA_flexible_mapping_mode_EN
_V2.0.0.pdf
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https://www.arterytek.com/file/download/934

https://www.arterytek.com/file/download/935

EmberGL

...\sdk\artery\example\EmberGL\SC0108_EmberGL_On_AT32F437_ZH_V2.0.0.pdf
...\sdk\artery\example\EmberGL\SC0108_EmberGL_On_AT32F437_V2.0.0.zip
...\sdk\artery\example\EmberGL\SC0108 EmberGL_On_AT32F437_EN V2.0.0.pdf
https://www.arterytek.com/file/download/1089

https://www.arterytek.com/file/download/1090

https://www.arterytek.com/file/download/1091

12C_EEPRO
M

...\sdk\artery\example\l2C_EEPROM\SC0099 AT32F4xx_simulates EEPROM _thro
uth_12C_communication_ZH_V2.0.0.pdf

...\sdk\artery\example\l2C_EEPROM\SCO0099_AT32F4xx_simulates_ EEPROM _thro
uth_I12C_communication_V2.0.1.zip

...\sdk\artery\example\l2C_EEPROM\SCO0099_AT32F4xx_simulates_ EEPROM_for_
I2C_communication_EN_V2.0.0.pdf

https://www.arterytek.com/file/download/1246

https://www.arterytek.com/file/download/1247

https://www.arterytek.com/file/download/1248

IEC_60730

...\sdk\artery\example\IEC_60730\SC0131_AT32F435_437_IEC_60730_CLASSB_
LIB_ZH_V2.0.0.pdf

...\sdKk\artery\example\SC0131_AT32F435_437_|EC_60730_CLASSB_LIB_V2.0.0_
EN.pdf

...\sdKk\artery\example\IEC_60730\SC0131_AT32F435_437_IEC_60730_CLASSB_
LIB_V2.0.1.zip

https://www.arterytek.com/file/download/1909

https://www.arterytek.com/file/download/2368
https://www.arterytek.com/file/download/1910

MPU

...\sdk\artery\example\MPU\SC0016_AT32F4xx_Usage of MPU_ZH V2.0.0.pdf
...\sdk\artery\example\MPU\SC0016_AT32F4xx_Usage_of MPU_V2.0.1.zip
...\sdk\artery\example\MPU\SC0016_AT32F4xx_MPU_EN_V2.0.0.pdf

https://www.arterytek.com/file/download/830

https://www.arterytek.com/file/download/831

https://www.arterytek.com/file/download/832

PWM

...\sdk\artery\example\PWM\SC0012_AT32F4xx_TMR_7_PWM_Output_ZH_V2.0.0.
pdf

...\sdk\artery\example\PWM\SC0012_AT32F4xx_TMR_7_PWM_Output_V2.0.1.zip

...\sdk\artery\example\PWM\SC0012_AT32F4xx_TMR_7_PWM_Outpu_V2.0.0_EN.
pdf
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https://www.arterytek.com/file/download/1451

QSPI_NandFI
ash

...\sdk\artery\example\QSP|_NandFlash\SC0116_AT32_QSPI_Access_NAND_FLA
SH_ZH V2.0.0.pdf

...\sdk\artery\example\QSP|_NandFlash\SC0116_AT32_QSPI_Access_NAND_FLA
SH_V2.0.0.zip

...\sdk\artery\example\QSPI|_NandFlash\SC0116_AT32_QSPI_Access_ NAND FLA
SH_EN_V2.0.0.pdf

https://www.arterytek.com/file/download/1530

https://www.arterytek.com/file/download/1531

https://www.arterytek.com/file/download/1532

RTC_ERTC

...\sdk\artery\example\RTC_ERTC\SC0017_AT32F4xx_RTC_ERTC_Clock_Select_
ZH V2.0.0.pdf

...\sdk\artery\example\RTC_ERTC\SC0017_AT32F4xx_RTC_ERTC_Clock_Select_
V2.0.0.zip

...\sdk\artery\example\RTC_ERTC\SC0017_AT32F4xx_RTC_ERTC_clock_select E
N_V2.0.0.pdf

https://www.arterytek.com/file/download/1452

https://www.arterytek.com/file/download/1453

https://www.arterytek.com/file/download/1454

SPI_DMA

...\sdk\artery\example\SPI_DMA\SC0003_AT32_SPI_Master_Slave_TX_RX by D
MA_ZH V2.0.2.pdf

...\sdk\artery\example\SPI_DMA\SC0003_AT32_SPI_Master_Slave_TX RX by D
MA_V2.0.2.zip

...\sdk\artery\example\SPI_DMA\SC0003_AT32_SPI_Master_Slave_TX RX by D
MA_EN_V2.0.2.pdf

https://www.arterytek.com/file/download/791
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TMR_Cascad
e

...\sdk\artery\example\TMR_Cascade\SC0025_ AT32F4xx_TMR_Cascade_Synchro
nization_ZH _V2.0.0.pdf

...\sdk\artery\example\TMR_Cascade\SC0025_AT32F4xx_TMR_Cascade_Synchro
nization_V2.0.1.zip

...\sdk\artery\example\TMR_Cascade\SC0025_AT32F4xx_TMR_Cascade_Synchro
nization_V2.0.1.zip

https://www.arterytek.com/file/download/850
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TMR _Input

...\sdk\artery\example\TMR _Input\SC0023_AT32F4xx_TMR_Input_Capture_ZH_V2
.0.0.pdf

...\sdk\artery\example\TMR _Input\SC0023_AT32F4xx_TMR_Input_Capture_V2.0.1.
zip

...\sdk\artery\example\TMR_Input\SC0023 AT32F4xx_timer_input_capture_mode__
EN_V2.0.0.pdf

https://www.arterytek.com/file/download/1210

https://www.arterytek.com/file/download/1211

https://www.arterytek.com/file/download/1212

TMR_Mode

...\sdk\artery\example\TMR_Mode\SC0002_AT32_TMR_External_Clock_Mode B
Hang_Mode ZH V2.0.0.pdf

...\sdk\artery\example\TMR_Mode\SC0002_AT32_TMR_External_Clock_Mode B _
Hang_Mode V2.0.1.zip

...\sdk\artery\example\TMR_Mode\SC0002_AT32_TMR_External_Clock_Mode_B _
Hang_Mode EN_V2.0.0.pdf

https://www.arterytek.com/file/download/785

https://www.arterytek.com/file/download/786

https://www.arterytek.com/file/download/787

TMR_Parallel

...\sdk\artery\example\TMR_ParalleN\SC0024_AT32F4xx_TMR_Parallel_Synchroniz
ation_ZH_V2.0.0.pdf

...\sdk\artery\example\TMR_ParalleNSC0024 _AT32F4xx_TMR_Parallel_Synchroniz
ation_V2.0.1.zip

...\sdk\artery\example\TMR_ParalleNSC0024 AT32F4xx_TMR_Parallel_Synchroniz
ation_Vv2.0.1.zip

https://www.arterytek.com/file/download/847

https://www.arterytek.com/file/download/848

https://www.arterytek.com/file/download/849

UcCosil|

...\sdk\artery\example\UCOSINSC0146_AT32_UCOSII_Transplant ZH V2.0.0.pdf
...\sdk\artery\example\UCOSINSC0146_How_to_run_UCOSII_demo_V2.0.0_EN.pdf
...\sdk\artery\example\UCOSINSC0146_AT32_UCOSII_Transplant_V2.0.0.zip
https://www.arterytek.com/file/download/2305

https://www.arterytek.com/file/download/2378
https://www.arterytek.com/file/download/2306

UCOSIII

...\sdk\artery\example\UCOSIINSC0065_AT32_#4tf UCOSIII_ZH_V2.0.1.pdf
...\sdk\artery\example\UCOSIINSC0065_AT32_UCOSIII_Transplant_V2.0.3.zip
...\sdk\artery\example\UCOSIINSC0065_AT32F4xx_UCOSIII_EN_V2.0.1.pdf
https://www.arterytek.com/file/download/1503

https://www.arterytek.com/file/download/1504
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https://www.arterytek.com/file/download/1210
https://www.arterytek.com/file/download/1211
https://www.arterytek.com/file/download/1212
https://www.arterytek.com/file/download/785
https://www.arterytek.com/file/download/786
https://www.arterytek.com/file/download/787
https://www.arterytek.com/file/download/847
https://www.arterytek.com/file/download/848
https://www.arterytek.com/file/download/849
https://www.arterytek.com/file/download/2305
https://www.arterytek.com/file/download/2306
https://www.arterytek.com/file/download/1503
https://www.arterytek.com/file/download/1504

2 ThREfR 2.7 ZEHIFE

ZXE B SDK/ R &AL E

https://www.arterytek.com/file/download/1505

USB_HOST_ | ...\sdk\artery\example\USB_HOST_HUB\SC0117_AT32F435 437_USB_Host_Supp
HUB ort HUB_ZH V2.0.0.pdf

...\sdk\artery\example\USB_HOST_HUB\SC0117_AT32F435 437 _USB_Host Supp
ort HUB_V2.0.0.zip

...\sdk\artery\example\USB_HOST_HUB\SC0117_AT32F435 437 _USB_Host Supp
ort HUB_EN_V2.0.0.pdf

https://www.arterytek.com/file/download/1533

https://www.arterytek.com/file/download/1534

https://www.arterytek.com/file/download/1535

USB_HOST_ | ...\sdk\artery\example\USB_HOST_UVC\SC0106_AT32F435_437_USB_HOST UV
uve C_DEMO_ZH_V2.0.0.pdf

...\sdKk\artery\example\USB_HOST_UVC\SC0106_AT32F435_ 437 _USB_HOST_UV
C_DEMO_V2.0.0.zip

...\sdKk\artery\example\USB_HOST_UVC\SC0106_AT32F435 437 _USB_HOST UV
C_DEMO_EN_V2.0.0.pdf

https://www.arterytek.com/file/download/1198

https://www.arterytek.com/file/download/1199

https://www.arterytek.com/file/download/1200

USB_MSC_H | ...\sdk\artery\example\USB_MSC_HID\SC0102_AT32F4xx_USB_Composite_MSC_
ID HID_ZH_V2.0.0.pdf

...\sdk\artery\example\USB_MSC_HID\SC0102_AT32F4xx_USB_Composite MSC _
HID_V2.0.0.zip

...\sdk\artery\example\USB_MSC_HID\SC0102_AT32F4xx_USB_Composite MSC_
HID_EN_V2.0.0.pdf

https://www.arterytek.com/file/download/1192

https://www.arterytek.com/file/download/1193

https://www.arterytek.com/file/download/1194

USB_MSC_S | ...\sdk\artery\example\USB_MSC_SDIO\SC0095_AT32F435_437_USB_MSC_SDI
DIO O_ZH_V2.0.0.pdf

...\sdk\artery\example\USB_MSC_SDIO\SC0095_AT32F435_437_USB_MSC_SDI
O.zip

...\sdk\artery\example\USB_MSC_SDIO\SC0095 AT32F435 437 USB_MSC_SDI
O_EN_V2.0.0.pdf

https://www.arterytek.com/file/download/1183

https://www.arterytek.com/file/download/1184

https://www.arterytek.com/file/download/1185

USB_OTG ...\sdk\artery\example\USB_OTG\SC0105_AT32F435_437_OTG1_Host_ OTG2_De
vice_V2.0.0.pdf
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https://www.arterytek.com/file/download/1535
https://www.arterytek.com/file/download/1198
https://www.arterytek.com/file/download/1199
https://www.arterytek.com/file/download/1200
https://www.arterytek.com/file/download/1192
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https://www.arterytek.com/file/download/1194
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2.7 ZEHIFE

ZxEHIfE

SDK/ R &AL E

...\sdk\artery\example\USB_OTG\SC0105_AT32F435_437_OTG1_Host_OTG2_De
vice_V2.0.0.zip

...\sdk\artery\example\USB_OTG\SC0105_AT32F435_437_OTG1_Host_OTG2_De
vice_EN_V2.0.0.pdf

https://www.arterytek.com/file/download/1195

https://www.arterytek.com/file/download/1196

https://www.arterytek.com/file/download/1197

USB_UVC

...\sdk\artery\example\USB_UVC\SC0115_AT32F435 437 UVC_Camera_ZH V2.0
.0.pdf
...\sdk\artery\example\USB_UVC\SC0115_AT32F435 437 UVC_Camera_V2.0.0.zi

p

...\sdk\artery\example\USB_UVC\SCO0115_AT32F435 437_UVC_camera_EN_V2.0.
0.pdf

https://www.arterytek.com/file/download/1527

https://www.arterytek.com/file/download/1528

https://www.arterytek.com/file/download/1529

USB_VCP

...\sdKk\artery\example\USB_VCP\SC0140_AT32_USB_Composite_VCP_MSC_HID
_ZH_V2.0.0.pdf

...\sdKk\artery\example\USB_VCP\SC0140_AT32_USB_Composite_VCP_MSC_HID
_V2.0.0.zip

...\sdk\artery\example\USB_VCP\SC0140_USB_composite VCP_MSC_HID_EN_V
2.00.pdf

https://www.arterytek.com/file/download/1927

https://www.arterytek.com/file/download/1928

https://www.arterytek.com/file/download/1929

USB_Video
Class

...\sdk\artery\example\USB_Video_Class\SC0091_AT32F4xx_USB_Video_Class_V
2.0.0.pdf

...\sdk\artery\example\USB_Video_Class\SC0091_AT32F4xx_USB_Video_Class_V
2.0.0.zip

...\sdk\artery\example\USB_Video_Class\SC0091_AT32F4xx_USB_Video Class_E
N_V2.0.0.pdf

https://www.arterytek.com/file/download/1180

https://www.arterytek.com/file/download/1181

https://www.arterytek.com/file/download/1182

WDT

...\sdk\artery\example\WDT\SC0014_AT32F4xx_Usage_of WatchDog_ZH V2.0.0.p
df

...\sdk\artery\example\WDT\SC0014_AT32F4xx_Usage_of WatchDog_V2.0.1.zip
...\sdk\artery\example\WDT\SC0014_AT32F4xx_ WDT_EN_V2.0.0.pdf
https://www.arterytek.com/file/download/822
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https://www.arterytek.com/file/download/1195
https://www.arterytek.com/file/download/1196
https://www.arterytek.com/file/download/1197
https://www.arterytek.com/file/download/1527
https://www.arterytek.com/file/download/1528
https://www.arterytek.com/file/download/1529
https://www.arterytek.com/file/download/1927
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https://www.arterytek.com/file/download/1180
https://www.arterytek.com/file/download/1181
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2R SDK/ T #ihr &
https://www.arterytek.com/file/download/823
https://www.arterytek.com/file/download/824

WWDT ...\sdk\artery\example\WWDT\SC0015_AT32F4xx_Usage_of Window_WatchDog_

ZH_V2.0.0.pdf

...\sdk\artery\example\WWDT\SC0015_AT32F4xx_Usage_of Window_WatchDog_
V2.0.1.zip

...\sdk\artery\example\WWDT\SC0015_AT32F4xx_Usage_of Window_WatchDog_
V2.0.1.zip

https://www.arterytek.com/file/download/825

https://www.arterytek.com/file/download/826

https://www.arterytek.com/file/download/827

2.8 EIlielE

Gowin_EMPU(GW5AS-25) )% WLInl @ i Artery $24t, AF M 251 H
JUANY J-Link 177 5248 N5 52 PR 18 W R N2k 2-6 FTs .
vE!
WA EHRA R B RAEZE 2025/05/27), 51E Artery W5 T 4 5 #i:
https://www.arterytek.com/cn/product/AT32F435.jsp

https://www.arterytek.com/cn/support/index.jsp?index=0
= 2-6 H WLiE)RE

HE L ] AL

SDK/ 8 &

FAQO0008

...\sdk\artery\fag\FAQ0008_Keil_IAR Tii H 4 Jlink TGk E] IC 7]/ _V2.0.1.pdf
...\sdk\artery\fag\FAQO008_J-Link_cannot_ find_IC_EN_V2.0.1.pdf
https://www.arterytek.com/file/download/134

https://www.arterytek.com/file/download/135

FAQO0009

...\sdk\artery\faq\FAQO009_J-Link F#ACH5% 555 il _V2.0.0.pdf
...\sdk\artery\faq\FAQO009_J_Link_failed_to_download_code_EN_V2.0.0.pdf

https://www.arterytek.com/file/download/136

https://www.arterytek.com/file/download/137

FAQO0132

...\sdk\artery\faq\FAQ0132_JLink Fzh¥s /N Artery MCU_V2.0.0.zip
...\sdk\artery\faq\FAQ0132_JLink F3h¥s /N Artery MCU_V2.0.pdf
...\sdk\artery\faq\FAQO0132_How_to_add_Artery MCU_into_JLINK_EN_V2.0.0.pdf

https://www.arterytek.com/file/download/375

https://www.arterytek.com/file/download/374

https://www.arterytek.com/file/download/376
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3 WS 3.1 Wk

315&#7}3'25%

3.1 ik

% UM DK_Motor GW5AS-EV25UG256C211_V1.0 W1 3-1 Fik.
& 3-1 R #iE A

v_s&

| HanRun

4 HR911105A
2340
AR

)

% |"HanRun
RO11105A |,
¥ 2340 |

.........

3.2 IR E

RS, & H/USB. A5 IR BB Wk 3-1 fir.

®31EMERE
i 51 WEITE
JE #i#z BOOTO Fil BOOT1 BOOT0 =0 JP16-2 Fil 3 Bk h 4%
BOOT1 =0 JP15-2 Fil 3 Bk f 4%

MUG1186-1.3 28(88)




3 WS
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T 31 WHE I

# 1 USART1 J8-8: TX J17-2 F1 4 Bk g 5 b
J8-10: RX J17-1 i1 3 kLR 4

USB OTGT X_OTG1_VBUS | J17-3 1 5 BkLkig fa
X_OTG1_ID J17-4 F1 6 k2R J 4

MCU &1z KEY3 -

NEORBEG S J-Link 07 B AR FER TR INER 3-2 Pios.

3% 3-2 5 J-Link {HE 8%

JTAG/SWD Wb 51 R J-Link 3| 1

SWDIO J8-3 J7

SWCLK J8-5 J9

GND J8-9 J4. 6. 8. 10. 12, 14, 16. 18. 20
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4 GMD At 345 41 B RESEE

4GMD B

GMD %3 ¥ Gowin_ EMPU(GW5AS-25) 4k - 4w Fs % it

11 FHRESERE

e SR HEAE GMD AR R %K
http://www.gowinsemi.com.cn/prodshow.aspx

GMD # i 58, 3% SUG549, GOWIN MCU Designer /117
155

1.2 REHLRIE

181 FH GMD #4417 Gowin_ EMPU(GW5AS-25)# g i it —%
FEAE TR, &8 TAE. SR, WiFTE. FERIEMBREZET.

4.2.1 BIET?=

T HF: “New > C/C++ Project” (1) misZ#4+% “File > New >
C/C++ Project”, il C/C++TF£.

EFE B RB R G T RE

QU A AR H AL E, R H AR T RAE, Wild 4-1 fr
o

Bl .
o FEVINHALMAMINHNE, #Hltn “Use default location”, 18 H] 2471 T.4E
X

e EFEIIHZA “Empty Project”;
o EPEImik T HuE “Arm Cross GCC”.
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4 GMD #F 3

4.2 AT R

B 4-1 EF I E ARG T A%

W O X
C Project —
Create C project of selected type I
Project name: |test_demo
Use default location
DA\GMD_2025 workspace\workspace cm3_h\test deme Browse...

default
Project type:
w (2= Executable
® Empty Project
& Hello World ANSI C Praoject
& Hello World Arm C Project
& Hello World RISC-V C Project
(= Shared Library
(Z= Static Library
= Makefile project

Toolchains:

MinGW GCC
RISC-V Cross GCC

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

® < Back

Next = Finish Cancel

EEFaMECE

EETAMEE, U7 “Debug” 1 “Release”, Wi 4-2 fizs.

MUG1186-1.3
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4 GMD #F 3 4.2 BT RFE

B 4-2 iZFF AR E
W m| X

Select Configurations

Select platforms and configurations you wish to deploy an

Project type: Executable
Toolchains: Arm Cross GCC

Configurations:

& Debug

Select all
) Release

Deselect all

Advanced settings...

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

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

(?;' = Back . MNext = Einish Cancel

EFER T R #ARE

R FARI Arm 32 X4 e T H 85 S TEERR 12, GMD A AR it 3
THEE, DACEREFRE, MBS NBRNEEERIRT . Flandof: TH 4%
“xPack GNU Arm Embedded GCC (arm-none-eabi-gcc)” X H i fE %42, 1
Kl 4-3 FTm o
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B 4-3 EFRET AERKE

W

GNU Arm Cross Toolchain
Select the toclchain and configure path. AArch84 projects require an AArch64 toolchain!

Toolchain name: |xPac|-c GNU Arm Embedded GCC (arm-none-eabi-gec) w

Toolchain path: |${ec|ipse_home}\too|chain\gowin\gcc_arm\bin Browse... |  xPack..

On macOS use Shift+Cmd+".' to show the hidden folders while browsing the file system. xpm uses a .content folder to store the binaries.

@

Next = Finish Cancel

B TGRS

SER TREGE G, 7F “Project Explorer” % &I rhik B e THE, 2

LT AR RIS SCAE, THAE A AT A

B gw AR I SO SE T, #E “Project Explorer” #1524 1y

TR, LR “Refresh” &I, T3 41T TREII S HIRISAE,
422 WETHE

£ “Project Explorer” MK rhifk € il TS, Ak “Properties >

C/C++ Build > Settings > Tool Settings”, ¥ & TR, 5% E O

Target Processor

Optimization

Warnings

Debugging

GNU ARM Cross Assembler

GNU ARM Cross C Compiler

GNU ARM Cross C Linker

GNU ARM Cross Create Flash Image
GNU ARM Cross Print Size
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Target Processor

“Target Processor” i&di, & & Arm HFrbH AR, il “Target
Processor > Arm family. Float ABl. FPU Type” ZEiEIiun & 4-4 Fix.

1 -

® Arm family (-mcpu): cortex-m4

® Instruction set: Thumb (-mthumb)

® Float ABI: FP instructions (hard)

e FPU Type: fpv4-sp-d16

4-4 Target Processor

®) Tool Settings | B2 Toolchains B Devices| [ Container Settings

(¥ Target Processor
# Optimization
# Warnings
(# Debugging
~ [ GNU ARM Cross Assembler
@ Preprocessor
22 Includes
# Warnings
# Miscellaneous
~ %5 GNU ARM Crass C Compiler
(22 Prepracessor
2 Includes
2 Optimization
22 Warnings
(2 Miscellaneous
~ 3 GNU ARM Cross C Linker
£ General
2 Libraries
£ Miscellaneous
~ &3 GNU ARM Cross Create Flash Image
# General
~ [ GNU ARM Cross Print Size
# General

Optimization

Arm family (-mcpu)
Architecture (-march)

Instruction set

Build Steps

cortex-md
Toolchain default

Thumb (-mthumb)

O Thumb interwork (-mthumb-interwark)

Endianness
Float ABI
FPU Type

Unaligned access

[ TrustZone (-mcmse)

Strict align (-mstrict-

Toolchain default
FP instructions (hard)
fpvd-sp-di6

Toolchain default

Generic (-mcpu=generic)
Toolchain default
Toolchain default
Toolchain default
Enabled (+simd)

Small (-mcmodel=small)

align)

Build Artifact| ™,

Other target flags

“Optimization” &I T W EHwmiFLEESR, #Hla-00. -O1, -02. -

03. -Os. -Ofast. -Og #-Oz, H T Ffrgmed &, A PEae 548, W
K] 4-5 FlT7R

1 -

® Optimization Level: None (-O0)

e Function sections (-ffunction-sections): 4Ji%
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[#] 4-5 Optimization

#) Tool Settings | &3 Toolchains B Devices| [J Container Settings # Build Steps Build Artifact| **;

(2 Target Processor Optimization Level Nane (-00) ~
(2 Optimization
2 Warnings
(2 Debugging
v i3 GNU ARM Cross Assembler
(2 Preprocessor

[ Message length (-fmessage-length=0)
[J'char' is signed (-fsigned-char)
Function sections (-ffunction-sections)
[ Data sections (-fdata-sections)

2 Includes [INo common unitialized (-fno-common)

(# Warnings [ Do not inline functions (-fno-inline-functions)

@ Miscellaneous [] Assume freestanding environment (-ffreestanding)
~ ) GNU ARM Cross C Compiler []Disable builtin {-fno-builtin}

@ Preprocessar
(2 Includes

(# Optimization
(2 Warnings

[ Single precision constants {-fsingle-precision-constant)
[]Position independent code (-fPIC)
[ Link-time optimizer (-flta)

o []Disable loop invariant move (-fno-move-loop-invariants)
(2 Miscellaneous

~ 1% GNU ARM Cross C Linker Other optimization flags
(2 General
(2 Libraries

(E Miscellaneous

v i3 GNU ARM Cross Create Flash Image
( General

w B3 GNU ARM Cross Print Size
(2 General

Warnings

“Warnings” #&IIH T BB 5 E BT, W RN SRR A
BRI, IR FRE R E SOV IR, W 4-6 s,

#tn, Other warning flags: -WI,--no-warn-rwx-segments
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[#] 4-6 Warnings

&5 Tool Settings| &3 Toolchains | Ml Devices | [J Container Settings | # Build Steps Build Artifact|

(# Target Processor []Check syntax only (-fsyntax-only)

2 Optimization [] Pedantic (-pedantic)

(# Warnings [J Pedantic warnings as errors (-pedantic-errors)
@ Debugging [ iInhibit all warnings (-w)

v i3 GNU ARM Cross Assembler
(2 Preprocessor
(2 Includes
(2 Warnings

[IWarn on various unused elements (-Wunused)
[JWarn on uninitialized variables (-Wuninitialised)
[JEnable all common warnings (-Wall)

(5 Miscellaneous [JEnable extra warnings (-Wextra)

v 1 GNU ARM Cross C Compiler [JWarn on undeclared global function (-Wmissing-declaration)
(8 Preprocessor [JWarn on implicit conversions (-Wconversion)
(# Includes [JWarn if pointer arithmetic (-Wpointer-arith)
(# Optimization [JWarn if padding is included (-Wpadded)
(# Warnings [JWarn if shadowed variable (-Wshadow)

2 Miscellaneous

v 8 GNU ARM Cross C Linker
(2 General
(2 Libraries

[JWarn if suspicious logical ops (-Wlogical-op)
[JWarn if struct is returned (-Wagreggate-return)
[JWarn if floats are compared as equal (-Wfloat-equal)

) [[] Generate errors instead of warnings (-Werror)
2 Miscellaneous

v i) GNU ARM Cross Create Flash Image Other warning flags |-WIl,--no-warn-rwx-segments
(2 General

v %3 GNU ARM Cross Print Size
(2 General

Debugging

“Debugging” i TR E M2, Hltn-g. -g1. g3 H4EMAR
PEANZE BT, I 4-7 FER.

fil4n: Debug level: Default (-g)
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[#] 4-7 Debugging

5 Tool Settings | B Toolchains | Il Devices| [J Container Settings Build Steps Build Artifact| >,

@ Target Processor

Debug level Default (-g) ~
# Optimization .
- . Debug format Toolchain default ~
2 Warnings
@ Debugging []Generate prof information (-p)
~ [ GNU ARM Cross Assembler []Generate gprof information (-pg)
(2 Preprocessor Other debugging flags
22 Includes

# Warnings
# Miscellaneous
~ &3 GNU ARM Cross C Compiler
@ Preprocessor
2 Includes
# Optimization
# Warnings
% Miscellaneous
~ & GNU ARM Cross C Linker
2 General
(2 Libraries
# Miscellaneous
~ &3 GNU ARM Cross Create Flash Image
2 General
~ [ GNU ARM Cross Print Size
2 General

GNU ARM Cross C Compiler

“GNU ARM Cross C Compiler” &I H T 1% & Arm MCU C % i¥ik
ID[fo

N

“GNU ARM Cross C Compiler > Preprocessor > Defined symbols (-
D)” I T3 E % X, T d s B M OCH i 625, ani&l 4-8 Fis.
il
AT32F435VGT7 (8 AT32F435ZGT7)
USE_STDPERIPH_DRIVER

AT_START F435 V1
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»

[#] 4-8 GNU ARM Cross C Compiler > Preprocessor

) Tool Settings | 33 Toolchains | [l Devices | [ Container Settings| # Build Steps

@ Target Processor
(# Optimization
(2 Warnings
(& Debugging
~ B GNU ARM Cross Assembler
(2 Preprocessor
(22 Includes
(2 Warnings
(2 Miscellaneous
w 3 GNU ARM Cross C Compiler
@ Preprocessor
(2 Includes
(# Optimization
(% Warnings
(2 Miscellaneous
~ 8 GMU ARM Cross C Linker
(# General
(22 Libraries
(# Miscellaneous
~ & GMNU ARM Cross Create Flash Image
(# General
~ @ GMU ARM Cross Print Size
(#2 General

Build Artifact| ™

[J Do not search system directories (-nostdinc)
[JPreprocess only (-E)

Defined symbols (-0} = o 8 &
AT32F435VGTT
USE_STDPERIPH_DRIVER
AT START FA35 V1

Undefined symbals (-U) &)

“GNU ARM Cross C Compiler > Includes > Include paths (-1)” i
M e ek U R %R, PHES AN, AT, WK 4-9 Fis.

1 -

“${workapce_loc:/${ProjName}/libraries/cmsis/cm4/core_support}”

“${workapce_loc:/${ProjName}/libraries/cmsis/cm4/device_support}

“${workapce_loc:/${ProjName}/libraries/drivers/inc}”
“${workapce_loc:/${ProjName}/demo/board}”

“${workapce_loc:/${ProjName}/demo/example/inc}”
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[&] 4-9 GNU ARM Cross C Compiler > Includes
B3 Tool Settings | 83 Toolchains| f 1 Devices| [ Container Seﬂings| 4 Build Steps

(2 Target Processor
2 Optimization
2 Warnings

Include paths (-1) & w5 8 ﬁ|

"${wor|-c5pace |oc,1${Proj|\|ame}fllbrarles!cmms]cmr-ijdewce suppor
@ Debugging "${workspace_loci/${ProjMamel/libraries/driversfinc}"
v i3 GNU ARM Cross Assembler "${warkspace_loci/${ProjName}/demo/board}"

(# Preprocessor "${warkspace_loci/${ProjName}/dema/example/inc}”
(2 Includes
(2 Warnings
2 Miscellaneous

v % GNU ARM Cross C Compiler < *
(£ Preprocessor Include system paths (-isystem) L ERARCRIIEY
(2 Includes

(# Optimization
(2 Warnings
2 Miscellaneous
v 8 GNU ARM Cross C Linker
(2 General
(2 Libraries
2 Miscellaneous
v i85 GNU ARM Cross Create Flash Image
(2 General
v %3 GNU ARM Cross Print Size
(2 General

Include files (-include) £ w38 'ﬁ| ,&|

“GNU ARM Cross C Compiler > Optimization” &I H T 1% & C brk

K fe, AT IFIRXRIE SR, LS H oL, i 4-10 pr
o

#ltn: Language standard: 1SO C99 (-std=c99)
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[#] 4-10 GNU ARM Cross C Compiler > Optimization

#) Tool Settings | &3 Toolchains B Devices| [J Container Settings # Build Steps

Build Artifact| **;

(2 Target Processor
% Optlrrjlzatlon Other optimization flags |
22 Warnings
(2 Debugging
v i3 GNU ARM Cross Assembler
(2 Preprocessor
(2 Includes
(# Warnings
(& Miscellansous
w B3 GMNU ARM Cross C Compiler
@ Preprocessar
(2 Includes
(2 Optimization
(2 Warnings
(2 Miscellaneous
v i3 GNU ARM Cross C Linker
(2 General
(2 Libraries
(E Miscellaneous
v i3 GNU ARM Cross Create Flash Image
( General
w B3 GNU ARM Cross Print Size
(2 General

Language standard 180 C99 (-std=c99)

GNU ARM Cross C Linker

“GNU ARM Cross C Linker > General > Script files (-T)” &5 T4
%€ Flash S8R A, il 4-11 Fios .

4.

“${workspace_loc:/${ProjName}/libraries/cmsis/cm4/device_support/I
inker/AT32F435xG_FLASH.Id}”

MUG1186-1.3
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3 Tool Settings | B3 Toolchains | Devices| [J Container Settings | # Build Steps

& 4-11 GNU ARM Cross C Linker > General

Build Artifact

@ Target Processaor
(# Optimization

& Warnings

(# Debugging

v 83 GMNU ARM Cross Assembler

@ Preprocessor
(22 Includes

(22 Warnings

(& Miscellaneous

w B3 GMU ARM Cross C Compiler

@ Preprocessor
(2 Includes

(% Optimization
(2 Warnings

(2 Miscellaneous

~ B3 GMU ARM Cross C Linker

(2 General
(& Libraries
(# Miscellaneous

~ B3 GMU ARM Cross Create Flash Image

(% General

v B3 GNU ARM Cross Print Size

(# General

Script files (-T)

L4

»

2

[ De not use standard start files (-nostartfiles)

[0 De not use default libraries (-nodefaultlibs)
[JNo startup or default libs (-nostdlib)

Remove unused sections (-Xlinker --gc-sections)

[IPrint removed sections (-Xlinker --print-gc-sections)

[] Omit all symbol information (-s)

“GNU ARM Cross C Linker > Miscellaneous” &35 41K 4-12 ffixs.

1 -

e Use newlib-nano (--spes=nano.specs): 4Jik

e Do not use syscals (--specs=nosys.specs): ik

41(88)



4 GMD ¥ 30 4.2 AT R

& 4-12 GNU ARM Cross C Linker > Miscellaneous

&5 Tool Settings| &3 Toolchains | Ml Devices | [J Container Settings | # Build Steps Build Artifact|

@ Target Processor Linker flags (-Xlinker [option]) &
2 Optimization

2 Warnings

(2 Debugging

v i3 GNU ARM Cross Assembler
(2 Preprocessor
(2 Includes
(2 Warnings
2 Miscellaneous

v % GNU ARM Cross C Compiler
(2 Preprocessor Other objects £
(2 Includes
(# Optimization
(2 Warnings

2 Miscellaneous
v 8 GNU ARM Cross C Linker
(2 General
(2 Libraries
(2 Miscellaneous
v i85 GNU ARM Cross Create Flash Image

@ General Generate map ${BuildArtifactFileBaseMame}l.map
~ i GNU ARM Cross Print Size [ Cross reference (-Xlinker --cref)
(# General [ Print link map (-Xlinker --print-map)

Use newlib-nano (--specs=nano.specs)
[JUse float with nano printf (-u _printf float)
[JUse float with nano scanf (-u _scanf float)
Do not use syscalls (--specs=nosys.specs)
[OVverbose (-v)

Other linker flags

GNU ARM Cross Create Flash Image

“GNU ARM Cross Create Flash Image > Output file format (-O)” it
A T3 & Arm MCU R $UA7 SCAF R s =X, & 4-13 o

#l4m: Output file format (-O): Intel HEX
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[#] 4-13 GNU ARM Cross Create Flash Image

B3 Tool Settings| 3 Toolchains | M Devices| [J Container Settings | # Build Steps Build Artifact|

(2 Target Processor
@ Optimization

B Warnings

g DEbug;ng [JSection: -j .data

Output file format (-0) |Intel HEX

[JSection: -j text

~ [ GNU ARM Cross Assembler Other sections () £l
@ Preprocessor
2 Includes
2 Warnings
% Miscellaneous
~ B3 GNU ARM Cross C Compiler
(%2 Preprocessor
2 Includes
# Optimization
# Warnings
% Miscellaneous
v [ GNU ARM Cross C Linker
# General
2 Libraries
# Miscellaneous
~ %3 GNU ARM Cross Create Flash Image
(# General
~ [ GNU ARM Cross Print Size
2 General

Other flags

GNU ARM Cross Print Size

“GNU ARM Cross Print Size > Size format” % FH T %+ Arm MCU
T PAT SRR B (text. data. bss) PAKR KNG, AEEKAR 2
s AR S, A SRS R BORNMATEE, i 4-14 Fios.

fl4n: Size format: Berkeley

MUG1186-1.3

43(88)



4 GMD #F 3

4.2 AT R

& 4-14 GNU ARM Cross Print Size

&3 Tool Settings | 3 Toolchains | [l Devices| [J Container Settings | #* Build Steps

(2 Target Processor
% Optimization
# Warnings
(2 Debugging
~ B3 GNU ARM Cross Assembler
@ Preprocessor
(22 Includes
£ Warnings
£ Miscellaneous
~ &3 GNU ARM Cross C Compiler
@ Preprocessor
2 Includes
2 Optimization
22 Warnings
# Miscellaneous
w [ GNU ARM Crass C Linker
£ General
(22 Libraries
2 Miscellaneous
w [ GNU ARM Cross Create Flash Image
2 General
~ B3 GNU ARM Cross Print Size
22 General

423 HwWiIFELIE

MUG1186-1.3

Build Artifact| ™,

Size format | Berkeley
Hex

[ 5how totals

Other flags |

SERCLRE R BRI RS, im0 LR, %8 TAA Build « S 7

gy Build All “m”, 53R H4: “Project > Build Project” % “Project > Build
A", G = B A AT AT SO, W 4-15 P
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& 4-15 4w

EIE

File Edit Source

[i% usart_printf

r workspace cmé -

usart1_printf/dema/example/src/main.c - GMD

Refactor Navigate Search Project Run Gowin Window Help

= 0

L using printf function */

MCUL AN ) 3

tget the ¢ library printf functicn

il | B - Q v | =] % Open Project
- - ¥ ¥ - - | I Close Project
I Project Explorer X = O [¢ mair @ Build Al Ctrl+B
BES T | & 3 438 i Build Configuration————
aa -3u||d All
1 freertos 45 { Build Project
1 rt_thread_nano 46 Build Working Set >
1 ucos_ii j: Clean...
a - 48
* 1 usartl_printf 49 Build Automatically
35 Binaries 56 Cortex-M4
& Includes 51 Build Targets ]
52
(= Debug 53 C/C++ Index >
~ (= demo 54 . on. \rkn");
& board 55 Properties
example 56 WRITETT)
= P 57
= libraries 58 printf("usart printf counter:
3 usb_otg 59 delay_sec{l);
(2]
13 xme_async 61 )
10 xmc_ethernet 62
fam f*E
13 xme_sync <

[20 Problems ¥ Tasks B Console % [ Properties
CDT Build Console [usartlprlnﬁ]

.................. = pr e e

Invoking: GNU ARM Cross Create Flash Image

arm-none-eabi-objcopy -0 ihex “usartl_printf.elf"

Finished building: usartl_printf.hex

Inveking: GNU ARM Cross Print Size

Huhrin”,time_cnt) ;

x| O S LEEE

"usartl_printf.hex"

arm-none-eabi-size --format=berkeley "usartl_printf.elf"

text data bss dec hex filename
le4a4 148 1916 12468

Finished building: usartl_printf.siz

1@:43:25 Build Finished. @ errors, @ warnings.

3Bac usartl_printf.elf

(took 75.483ms)

0O U @

-~

- ] 4
Q E @R
BEox BT ™ = 8

e B o %
ul  at32435 437 board.h
51 a132#435 437 clockh
@Y time_cnt : volatile uint3)

® main{void) : int

424 THIE

e R P

T HE, NEBATHAT SO, i 4-16 FTE 4-17 s

MUG1186-1.3

L& R B 1isfT ICP # T H. .

VI 0j 52 KA J-Link, L “3EHR

Z K 3-2 77 iER: J-Link i 548, A ICP &

IINEE N B AR AT AT S, & B SR R AR dE B 5%

il < TR, ATIF RS
il TP TR
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& 4-16 ICP 4T A

m Artery ICP Programmer_V3.0.12

X kBB ATLnkigE O REIEE BF  EH

[=1lE]=]

WA E BIS: AT32FA35ZGTT  EFrikB A 1024KB

ARM=RY

¥ 5
RERE

et |

SRR

I Ox 08000000 EEAL 0x 0000020C  AEGS [Bbits
XHEE

FS XitR T HHBEE0 |

1 usart1_printf hex 10728 08000: Wi

o i ] V

[ msscre | [mporops | [ TH®

TEiER(EE | XiF: usarti_printfhex

0x08000000

<

10:08:02: FIE: AT32F435ZGTT  E7FHEERAVIN 1024KB
10:08:02 : BRR EEER T

LFiAdiE: 2024/3/25 10:09:43

All Rights reserved by Artery Technology Co.Ltd

& 4-17 TEIEIR

( (@ Artery ICP Programmer_V3.0.12
Xt ki@ B ATLnKEE  BERIE

[E=i=]

B rEm

=]

IR
(] “resm

(R R ERR

THERR HRGEHERNEEXERR:

L

[ TR AR
THEBRHIERP

[ HERPRGEHET
FFRGEHR R

THENT
O s

SLibRE | EEFIIS(SN)

sLiblAzs: A

[] gAsLib
BRER: 0x
[Tl T#aiEEmsLd

HEEH: 0x

RSAERRAL 256
sLibf®: B
- S I
B RFHER
S

usart1_printf.hex X RE#R! !

e 100%

ers || mers [ z&

LEiATiE: 2024/3/25 10:15:39

All Rights reserved by Artery Technology Co.Ltd
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4.25 BN EBIT
SE R AT HAT SO RGBS P S At B B, T LA
FH J-Link 477 2022 B 24 BT 0L A B it
vE!
WiRIZITHT, ESMEE 2-6 & W19 /8 H FAQO009 1 FAQO132 it & Segger J-Link IXBH R
1,

N

B AR
o W EIHAMKR
o ER R
o EFhiitizlT
WEIFRNRN
HFESEHFL “Run > Debug Configurations... > GDB SEGGER J-Link

Debugging”, F#i%# “New Configuration” #&10, 1% 24T TR AR
K, i 4-18 Fiok.

& 4-18 61 BRI E

& Debug Configurations [m] X
Create, and run igurations i
B =R BTy (b exts e s dllg
|t~,pe filter text | - Press the 'New Configuration’ button to create a configuration of the selected type.
[€] C/C++ Application [f7 - Press the 'New Prototype’ button to create a launch configuration prototype of the selected type.

[c] C/C++ Attach to Application
[€] C/C++ Container Launcher
[&] C/C++ Postmartem Debugger =| - Press the 'Duplicate’ button to copy the selected configuration.
[€] C/C++ Remote Application

Cij C/C++ Unit

[Z] GDB Hardware Debugging

[£] GDB QpenOCD Debugging

[c] GDB PyOCD Debugging

[£] GDB QEMU aarch64 Debugging

- Press the 'Export’ button to export the selected configurations,

- Press the 'Delete’ button to remove the selected configuration,

- Press the 'Filter' button to configure filtering options,

B o=l %

- Select launch configuration(s) and then select ‘Link Protatype’ menu item to link a prototype.

e

- Select launch configuration(s) and then select 'Unlink Prototype’ menu item to unlink a prototype.

i R - Select launch configuration(s) and then select 'Reset witl roto’ e Values' menu item to reset witl rotod e values.
[c] GDB QEMU arm Debugging [R] - Select launch configurati d th lect R ith Prototype Values' i ith prototype val
[£] GDB QEMU gruarmedlipse Debuggir
[c] GDB QEMU riscv32 Debugging Edit or view an existing configuration by selecting it.

[£] GDB QEMU riscv64 Debugging
v [E] GDB SEGGER J 1inl- Mobromninm

‘ ot e e e T el fme
wsert? prirti || New Configuration
£ Launch Group | [P New Pratotype New launch configuration

Export...
Duplicate
Delete
< L] Link Prototype...
Filer matched 17 of 1 1Mk Pretenee
r Reset with Prototype Values

o
'.\?/' Debug Close

S FIREALE F, FEAS Main, Debugger. Startup 2511 &,
BT E T E R RTR
1. & Main #1 K&

TR “Main” MK, BESHTRRHAE TFEE Project 1 C/C++
Application Z&1E 15, 1Al 4-19 Fror.
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E 4-19 % E Main {1

£ Main| %% Debugger | B Startup | & Source| ] Common| &, VD Path

Project:

|usar‘t1_printf Browse...

C/C++ Application:

|Debug\usar‘t1_printf.elf

Variables... Search Project... Browse...
Build (if required) before launching
Build Configuration: | Select Automatically ~
() Enable auto build () Disable auto build
® Use workspace settings Configure Workspace Settings...

15

N

% & Debugger 11X

#F “Debugger” ML, BLE XTI LIER J-Link A1 GDB ¢k
ﬁu@ 4'20 Fﬁ}j_‘—\‘o

i an .
Start the J-Link GDB server locally: “2Ji%

Device name: AT32F435 m%-AT32F435 (i it ICP 41
H) 8f Cortex-M4

Endianness: Little

Connection: USB

Interface: SWD

GDB port: 2331

SWO port: 2332

Telnet port: 2333

Verify downloads: ZRil%2)ik

Initialize registers on start: i\ a1k

Local host only: ERi\‘4)i%

Other options: -singlerun -strict -timeout 0 -nogui

Commands: set mem inaccessible-by-default off

48(88)




4 GMD B2

4.2 AT R

MUG1186-1.3

& 4-20 % E Debugger {1

Main % Debugger | B Startup | & Source | [0 Common | &, SVD Path
J-Link GDB Server Setup
Start the J-Link GDB server locally []Connect to running target

Executable path: |${i|ir1|-c_path}f${i|in|-c_gdbser\rer} Browse...| |Variables...

Actual executable: |C:;’Program Files (xB86)/SEGGER/ILink/ILinkGDBServerCL.exe

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

Device name: |Cortex-|\-"|4 | Supported device names
Endianness: (@) Little O Big

Connection: (@ USB Qe | | (USE serial or IP name/address)

Interface: (@ SWD (D ITAG

Initial speed: ) Auto (O Adaptive @) Fixed kHz

GDB port:

SWO port: [ Verify downloads Initialize registers on start

Telnet port: Local host only  []Silent

Log file: Browse...

Allocate console for the GDB server [“] Allocate console for semihosting and SWO

Other options: -singlerun -strict -timeout 0 -nogui

GDB Client Setup

Executable name: |${cross_preﬁx}gdb${cross_sufﬁx} Browse.. Variables...

Actual executable: |arm-none-eabi-gdb |

Other options: | |

Commands: set mem inaccessible-by-default off

Remote Target

Host name or IP address:
Port number: 2331

[JForce thread list update on suspend

Restore defaults

3. W H Startup 1

EH “Startup” MK, wE XM TR Startup T, a1
4'21 ﬁﬁﬂ_‘—\‘o

ZLUE
e |Initial Reset and Halt: “zJi%
e Enable flash breakpoints: 2Ji%
e Enable semihosting: Az)ik; wHaik, iG] He S H LAY

e Enable SWO: A4a)ik; wnHa)ik, 66 aesh L
® Load symbols: )ik

e Load executable: ik

® RAM application: A~k

® Pre-run/Restart reset: “2Ji%

e Set breakpoint at: main: 2Ji%
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e Continue: 4)ik
4-21 % E Startup {1

Main | %% Debugger | B+ Startup | B Source| ] Common| &, SVD Path

Initialization Commands

[lInitial Reset and Halt Type: |:| Low speed: kHz

JTAG/SWD Speed: @ Auto (O Adaptive () Fixed kHz

Enable flash breakpoints

[JEnable semihosting Console routed to: . Telnet GDB client

[JEnable SWO CPU freq: 0 Hz. SWO freq: 0 Hz. Port mask: 0x1

Load Symbols and Executable
I Load symbols
(® Use project binary: usart1_printf.elf

(O Use file: Workspace... = File System...

Symbols offset (hex): l:l

[JLoad executable
Use project binary:  usart1_printf.elf

Use file: Workspace...  File System...

Runtime Options

[JRAM application (reload after each reset/restart)

Run/Restart Commands

Pre-run/Restart reset Type: |:| (always executed at Restart)

[ set program counter at (hex):

[ set breakpoint at:

[ Continue

Restore defaults

BaERET
4 J-Link 1 B s,

WP T HAE Debug “ % ~ 7, FEaEAME, HEAFBRBORE, T
Wi E . PRI BT, WKl 4-22 .
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# 4-22 BEIARELT

W workspace_emd - usart1_printf/demo/example/src/main.c - GMD - m} b4
Fle Edit Source Refactor Navigate Search Project Run Gowin Window Help
[milld ) Diw|m @& 3 = i [ &l HF~-0- @~ @ &~ HrfHl~orero -
Q E| &
45 Debug X [ Project Explorer = B [ mainc X = B -Va. X %Br. {E. FPe. = B
B % |- none
~ [&] usart1_printf Debug [GDB SEGGER J-Linl
v {2 usartl_printf.elf
~ f# Thread #1 57005 (Suspended : Ste
= main() at main.c:58 0x8000fc6
o JLinkGDBServerCl.exe
8 arm-none-eabi-gdb
& Semihosting and SWV

& B E| et 8

int main(void) Name Type Value
{
system_clack_config();
at32_board_init();
uart_print_init(115288);

/* output a message on hypecterminal using printf function */
printf("Gowin Gowin_SMPU(GWSAS-25) Cortex-M4 MCU.\rin");
printf("usart printf example: retarget the c library printf func
printf("Gowin and Arter
printf("AT32F43
printf("Tested cn GMD 2825.81 version.\rin");

while(1)

printf("usart printf counter: %u\rin",time_cnt++);
delay_sec(1);

]
< >

B Console % 1! Registers [£] Problems (3 Executables G& Debugger Console [J Memory = 8

L] =N =R e R
usart]_printf Debug [GDB SEGGER J-Link Debugging]
Performing single step... )
...Target halted (DBGRQ, PC = @x@830@8FC4)
Reading all registers
Performing single step...
...Target halted (DBGRQ, PC = @x@3088FC6)
Reading all registers
Read 4 bytes @ address BxBBBBAFCH (Data = BxFEC32284)
Reading register [MSP = @x2BBSFFFC)
Reading register (PSP = 8x )
Reading 64 bytes @ address Bx20066888
Read 4 bytes @ address BxBBBBAFCE (Data = BxFEC32284)

< > < >

JLIENRIEEE-Sak Y TP
o WEAME: WoxZHilE T AR R A AR
o RiAHALKE: FeVrAS AL B 2 SCRIE FHIE

o WimALIE: FIh M AT i E MW A, R R DR A
7 5

o JILHALE: Bon 1 mgaE E I M AE g ARG, AR R A
FeAF 2 I L

o IEHIGHEL: Boniifif i,
o NAAHLIE: DAPAF MRS 1R A A B AME SR 1) AL A7

o WAFNINIELIE: ZRNAUEKN A B0, HTeamizsut
FEWN AT

o AL BoRF ARG MCU E R, AT LAEFEAE STk
B DU A7 s BRI
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Gowin_EMPU(GW5AS-25)>2fF GMD (&Ll 3k - 4: 2025.01)
AR B ImFE S % %t B A R Gowin EMPU(GW5AS-
25) V1.2.zip 3RELUN N SH %t

...\sdk\gowin\ref_design\MCU_RefDesign\GMD _RefDesign\usart1_pri

ntf
...\sdk\gowin\ref_design\MCU_RefDesign\GMD _RefDesign\freertos

...\sdk\gowin\ref_design\MCU_RefDesign\GMD__RefDesign\rt_thread
_hano

...\sdk\gowin\ref_design\MCU_RefDesign\GMD _RefDesign\ucos _iii
...\sdk\gowin\ref_design\MCU_RefDesign\GMD _RefDesign\usb_otg
...\sdk\gowin\ref_design\MCU_RefDesign\GMD_RefDesign\xmc_asyn

...\sdk\gowin\ref_design\MCU_RefDesign\GMD_RefDesign\xmc_sync

...\sdk\gowin\ref_design\MCU_RefDesign\GMD_RefDesign\xmc_ethe
rnet
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5 Keil5 B3R 5.1 #Hu

5 Keil5 342+

%7F ARM Cortex-M4 MCU, &4 1 H i 5 22 H Keils Btk A
W AR W fE ] Artery AL Keil5 %1 884460, 1 Keils #t sz
£ Gowin_EMPU(GW5AS-25), Keil5 %4 )% 25 F F AT ASTE ik

5.1 SR ERE

Artery #8{1
f1: .. \sdK\atery\pack\Keil5_AT32MCU_AddOn_V2.4.3.zip, fif}E 21
ArteryTek AT32F435_437 DFP.2.2.3.pack, XikZef:Hm,

5.2 MHEHFLHRIE

5 Keil5 #4347 Gowin_ EMPU(GW5AS-25) 8wt ik it, — /&
FEOE TR, BE TR, WETAR. WIFELTE. FETEMFAREZET.

521 SIETIHE
24 Artery S S, Keils HAFp 22 E 2 Artery AT32F435 541 2%

fF, HEE TREMNTTIEEEGE “AT32F435VGT7” (B
“AT32F435ZGT7”), tnll 5-1 fiw.
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& 5-1 S3EFiEFE

Device l

Vendar:
Device:
Toolset:

Search:

Select Device for Target ‘Target 1'...

| Software Packs

ArteryTek
-ATI2F435VGTT
ARM

€1 _AT32FA35VCTT 4|

€3 -AT32F435VDTT

AT32FA35VGTT
3 -AT3I2F435VMTT
3 -AT32FM35ZCTT
&3 -AT32F435Z0TT7
€3 -AT32F435ZGT7
€3 -ATI2F435ZMTT7

A% AT32F437

Description:

AT3I2F4is a new 32-bit high performance, low power consumption ~
universal microcontroller family powered by the ARM Cortex-M4 RISC
core, which targeted at various MCL application areas.

AT32F4 family integrates features to simplify system design and provide
customers wide range of comprehensive and superior cost effective

MCU portfolios with proven technology and great innovation.

AT32F435 - ARM Cortex-M4 Core

Frequency up to 288 MHz

Flash access zero watt state

Single-cycle multiplier and handware divider

NVIC support 16 intemal, 68 extemal intermupts, each has 16 priority
levels

[1):4 | Cancel Help

522 WETIIE

WAL “Project > Options for Target” = 1. E.4* “Options for

Target” (&), K& T

1% & Device

wn FR G TS, “Device” &I & 28k
“AT32F435VGT7” (8f “AT32F435ZGT77), #WAfL N
“ArteryTek AT32F435_437 DFP.2.2.3”, 1€ 5-2 i,

& 5-2 & E Device

Search:

R

<

Wendor:
Device:

Toolset:

KA options for Target ‘'usart_printf'

Device ]Target I Output ] Listing] User ] C/C++ ] h=m ] Lin](er] Debug I Utilities]

| Software Packs
ArteryTek
-AT32F435VGT7
ARM

E2l - AT30FA35VGTT -

€3 -ATI2F435VMTT

3 -AT32F435ZCTT

£3 -AT32F4357DT7

84 -AT32F435ZGT7

43 -AT32F435ZMTT
4 ATIZFAT

A ATI2WBATx Series

STMicroelectronics

el

=2

Softwars Pack
Pack: |ArleryTek.AT32F43-5_43?_DFP.Z.Z.E‘.

URL:  www. kil com/dd?

AT32F4 is a new 32-bit high performance, low power consumption ~
universal microcontroller family powered by the ARM Cortex-M4 RISC
core which targeted at various MCU application areas.

AT32F4 family integrates features to simplify system design and

provide customers wide range of comprehensive and superior cost
effective MCU portfolios with proven technology and great

innowvation.

AT32F435 - ARM Cortex-M4 Core

Frequency up to 288 MHz

Flash access zero wat state

Single-cycle muttiplier and hardware divider

MWVIC support 16 intemal, 68 extemal intemupts, each has 16 priority
levels

%

Cancel Tefaults | Help
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¥ E Target

“Target” ¥EWif) IROM1 A1 IRAMA H &)< EE2e1F AT32F435 (1) N 17

wHE, Wk 5-3 k.
Bl .
IROM1:
—  jitgfHhik: 0x8000000
- K/h: 0x100000
IRAM1 :
- jgfHhhk: 0x20000000
- K/I: 0x60000
5-3 I E Target

ki Options for Target 'usart1_printf' X
Device Target lDutput ] Listing] Uszer I CAC++ ] h=m ] Linker] Debug ] Utilities]
AtteryTek -AT32F4352GT7 Griz Exizain

ARM Compiler: |Use default compiler version 5 j
¥al (MHz): [12.0

Operating system: | None j ™ Use Cross-Module Optimization

System Viewer File: ™ Use MicroLIB o

|.i'-.T32Fi35m_v2.svd J Floating Point Hardware: Single Precision -

[ Use Custom File
Read/Only Memory Areas Read/Write Memory Areas

default  offchip Start Size Startup default offchip Start Size Malnit
I ROMT: | | a ~ RAMI: | | r
I~ Rom2: | | o ~ RAMZ: | | r
I RoM3: | | ol ~ RAM3: | | r

on-chip on-chip

¥ IROM1: |B000000  {Bx100000 g W  IRAM1 220000000 [0x60000 ~
r  IRomz: | | . r IRamZ | | ~

)4 | Cancel | Defaults | Help

W"E C/C++

wWH “C/C++ > Preprocessor Symbols > Define” #1 “Include
Paths” &5, 41 5-4 Friws.

(pup

AT32F435VGT7 (B AT32F435ZGT7)
USE_STDPERIPH_DRIVER
AT_START_F435_V1

MUG1186-1.3
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& 54 % E C/C++

Options for Target 'usart_printf'

Devicel Target I Output I Listingl User CAT++ IAsm I Lin](erl Debug I Utilitiesl

— Preprocessor Symbols
Define: IﬁT&ZF-BS\u"G'IT. USE_STDPERIPH_DRIVER AT_START_F435_V1

Undefine: I

— Language / Code Generation
- Execute-only Code
Optimization: lm
[~ Optimize for Time

I™ Split Load and Store Multiple
[V One ELF Section per Function

[~ Strict ANSIC

[ Enum Container always int

[ Plain Charis Signed

I~ Read-Only Position Independent
[~ Read-Write Position Independent

Wamings: INI Wamings - l

[T Thumb Mode

[ Mo Auto Includes
[ C99 Mode

[ GNU extensions

Include
Paths
Misc I

Contrals

I..\Iibraries\cmsis\cm-l\core_support;..\Iibraﬁes\aﬂsis\cm-l\.de\rice_support;..\Iibraries\.dri\rers\inc;..\du IH

¢ —cpu Cortex-M4 fp g -00 —apcs=interwaork —split_sections -1 ._/libraries/cmsis/cmd/core_support -l »

Compiler
. Aibraries/cmsis/cm4/device_support -l .. Aibraries/drivers/inc - ../demo/examplesine -|

control

string b

Help |

Tefaults |

Cancel

o= ]

W E Debug

WA J-Link 72028, % B “Debug > J-LINK/J-TRACE Cortex” i%
Wi, 4l 5-5 Fizso

[# 5-5 £ E Debug

Options for Target 'usart1_printf'

Tevice I Target I Dutputl Listingl User I C/C++ I Aesm I Linker Debug Utilitiesl

" Use Simulator ~ with restrictions  Seftings |

[ Limit Speed to Real-Time

;I Settings |

V¥ Runto main{)

o Use: IJ—LINK #J-TRACE Cortex

¥ Load Application at Startup ¥ Run to main() [¥ Load Application at Startup

MUG1186-1.3

Initialization File:

| Bl

Initialization File:

[~ Wam if outdated Executable is loaded

Restore Debug Session Settings Restore Debug Session Settings

¥ Breakpoints v Toolbox [V Breakpoints [V Toolbox

[ Watch Windows & Performance Analyzer [ Watch Windows

¥ Memary Display ¥ System Viewer [V Memory Display [V System Viewer
CPU DLL: Parameter: Driver DLL: Parameter:
ISAHI‘U‘ICI‘U‘IE‘..DLL | -REMAP -MPLI IS&HMCME’..DLL | -MPU
Dialog DILL: Parameter: Dialog DLL: Parameter:
|DCM.DLL |-pCI'u'I4 |TCM.DLL |13cru14

[~ Wam f outdated Executable is loaded

Manage Component Viewer Description Files ... |

x|

Defaults |

Help |

Cancel |

Z R 3-2 M A& J-Link i 5485, i “Settings”, WH J-

Link/J-Trace Target Driver,
ZLUE

npE 5-6 Fizs.
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e Port: SW

e SWD IDCODE: 0x2BA01477

[# 5-6 I & J-Link

Cortex JLink/JTrace Target Driver Setup x
Debug |Trace | Flash Dcrwn\oadl
—J-Link / J-Trace Adapter —SW Device
SN: IDCODE Device Name Ivlove
Device: J-Link ARM SWDI|® 0x2BAD1477  ARM CoreSight SW-DP e |
HW: | VB00  di:| Ves4 Downl
W : |J-Link ARM V8 compiled No
Port: Max & Autematic Detection I CODE: I
ISW j |5 MHz j € Manual Configuration  Deyice Marne: I
Auto Clk | add | pelete | Update | Rlen: |
Connect & Reset Options Cache Options Download Options
Cannect: INormal j Reset: IN‘-"”'""E‘ j ¥ Cache Code [~ Verify Code Downloac
[¥ Reset after Connect [¥ Cache Memory [~ Download to Flash
~ Interface TCPR/IP Misc
Network Settings
@« USB  TCP/IP .
’ / P-Addres: Port (Auto: Autodetect IJLink Info |
Scan | I 127 .0 .0 . 1 I )
Ping | JLink Cmd |
State: ready

¥ B Flash

W HE “Utilities > Settings” #£7,

5-7 fis.
i an:
TEIhRE:

- Erase Sectors

- Program
- Verify

Flash g 25002
- 1M

% Flash "~ 807 A MgmfEsE, W
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[# 5-7 % E Flash

Cortex JLink/)Trace Target Driver Setup X

Debugl Trace Flash Download l

Download Function RAM for Algorithm
LOAD I¥ Program
Fd  © EraseSectors [ Verify Start:[0x20000000  Size: [0x1000

" Do not Erase I~ Reset and Run

Programming Algorithm

Description Device Size Device Type Address Range
AT32F435 IntFlash ™M On-chip Flash 0800000OH - OBOFFFFFH
Start: | Size:
Add |

5.2.3 YmixTiE

Rebuild all target files”, 4ai¥ 417 L2, WK 5-8 fis.
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& 5-8 #RIFLIE

K2 E:Firefox_download\usart1_printf\project\usart]_printf.uvprojx - pVision - O X
Eile Edit View Project Flash Debug Peripherals Jools 3SVCS Window Help
==l -y | | | = J | @ usb_yep_get JRe a-le o5 &llz-] ¢
- %Q usart1_printf £ s':\| ﬁ
Project L = | _] main.c v X
= "fg Project: usart1_printf = 43  int main(void) A
=47 wsart1_printf 44 -] {
B user 45 system_clock config():
46 at3z2 board init():
- _ =
L] ats2fdzs 437 clocke 47 uwart_print_init (1152
L] at32f435_437 int.c a3
j main.c 49 * output a message on hyperterminal using printf £ tion
2 bsp 50 printf ("Gowin Gowin EMPU(GWSAS-25) Cortex-M4 MCU.\r\n"):
51 rintf("usarc intf example: retarget the c unction to tl
| at32f435 437 board.c printf(tusar
52 printf ("Gowin ol
BT firmware 53 printf ("AT32F435% %3
L] at32f435.437 crm.c _| 54
L] at32f435 437 gpio.c 55 - wnile (1)
56 [ {
7
J at32f433 437 misc.c 57 printf ("usart printf counter:
|1 at32f435 437 usart.c 53 delay sec(l);:
- 59
«| | BIE] i v
EPmect @B-J-JI: {} Func... l].,Temp... < 4
Build Qutput a @
compiling at32f435_437_int.c... ~
compiling at32£435_437 gpic.c...
compiling at32f435_437_clock.c...
compiling at32f435_437 _board.c...
compiling at32f435_437_crm.c...
assembling sStartup at3Zf435_437.s...
compiling system at32f435 437.c.
compiling at32f435 437 _usart.c
linking...
Program Size: Code=3824 RO-data=8544 RW-data=56 ZI-data=1632
FromELF: creating hex file...
".\Objects\usartl printf.axf" - 0 Error(s), 0 Warning(s).
Build Time Elapsed: 00:00:02 v
J-LIMK / J-TRACE Cortex

524 THIIE

SER ARG, AT CIERER: J-Link 07 528, ®FTHF
“Download” (%), HiSZHA2 “Flash > Download”, F#EAE AT HU4T

4, 4k 5-9 fiow.

THEGERUE, & IR KEY3 $#%8 (Bl MCU NRST), & {7 MCU,

BT -

MUG1186-1.3
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B 59 T#HTE

KA E:Firefox_download\usart1_printf\project\usart1_printf.uvprojx - pVision — ] b

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

Tﬁﬂﬂ‘ ] ﬂﬂ‘ | |?‘ | fffff.fz‘@usb,\rcp,qet vé_&ﬁ‘@"o @ﬁ|ﬂ' N
@Iﬂ\ﬁl@‘ |gg|usart1_prmtf v£\|£ .‘}@
Project L« | _] mainc M &S
B”ig Project: usart1_printf - 43 int main(void) ~
g usart]_printf 44 H{
T user 45 system_clock_config():
46 at32 board init():
7 i -
L] 51321435 437 clockec a7 uart_print_init (115200);
L] at32f435_437 int.c ag
_1 main.c 49 /* output a messa
=55 bsp 50 printf ("Gowin
] at32f435 437 board 51| princi(Musz
- a -4/ _board.c 52 printf ("Gowin ar
EH5 firmware 53 printf ("AT32F435
] at32f435_437 crm.c 54
L] at32f435_437_gpio.c g vhilelD
. 56 [-] i
7
‘l 1 at326435 |43' m'“'i - ETT printf ("usart printf counter: 3u\r\n",time_cnt++); v
co Aslowr ommr1d.
=] Project] @Eool': {} Func..| O Temp...| || € >
Build Output b |
Target info: ~
Device: -AT3ZF435VGIT
VIarget = 3.325V
State of Pins:
TCK: 1, TDI: 1, TDO: 1, TMS: 1, TRES: 1, TRST: 1
Hardware-Breakpoints: &
Software-Breakpoints: 8192
Watchpoints: 4
JIAG speed: 4000 kHz
Erase Done.
Programming Done.
Verify OK.
Flash Load finished at 14:18:54 w

J-LINK / J-TRACE Cortex

5.2.5 WIRELT
SERRAF AT HAT SO T #E, WA P A AR vt B R, ] DL
F J-Link 177 B85 50 AR S AT R AR T
% T HA% “Start/Stop Debug Session” (@), BSEHA: “Debug >
Start/Stop Debug Session”, #t Niiliz 7, &l 5-10 Fir.
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& 5-10 {FiX BT

KA E:\Firefox_download\usart1_printf\project\usart_printf.uvprojx - pVision - O X
File Edit View Project Flash Debug Peripherals Tools 35VC5 Window Help
H_?Hﬂ| 1 ﬁ| |4" |‘P |,§;.§ |Iﬂusb_vcp_get vﬂﬁ‘@'|0 @ﬁ|ﬂ'|“
Om ” = L | = =
HlEo avvu s DB d-2-8- 2 @ %
Registers 2 [ Disassembly x|
Register | Valne s 0x08000D&0 FOOOFS20 BL.W uart_print init (0x08000FA4) ~
—I - Core | 50: printf ("Gowin Gowin EMPU (GWSAS-25) Cortex-M4 MCU.\r\n");
0x08000D64 AOOC ADR x0, {pck+0x34 ; @0x08000DSE
0x08000D66 F7FFFB3D BL.W _ 2printf (0x0S0003E4)
51: printf ("usart printf example: retarget the c library printf function to th

“R1L ch0X0B000DER 4816 LDR r0, [pc, #88] ; @0x0B000DC4 .
Cx00000000 AmARAAme~ EATEERAL BT i £ IAeemmAAAAT AL
)i 020000038 < >
ke Ox00000000
R7 000000000 _] mainc | ] startup at32f435 437.5 - X
E& Dee0R0A00AL a7 wart print init(115200);: S
i) 000000000 ag - -
k1O Ox0800123C P _ _ o e .
Rl Ox00000000 49 output a message on hyperterminal using p__..t,f.
RLZ e ——— 50 printf ("Gowin Gowin EMPU(GWS5AS5-25) Cortex-M4 MCU.\
020000625 D[) 51 printf ("usart printf example: retarget the c libr intf function to tl
3 52 DPTANGE ("Gowin and Arbery® s s s s s s s s d s ma s d s A AR AR AR R AR A AR A AR
53 DIARTE (MATIZFABE &5 & &k b bk b ik Rd & H 0 0 A KRR R R R R R
54
= 55 while (1)
+oBystem - N
= Internal SeE
Made Thread ST printf("usart printf counter: Tuh\r\n",time_cnt++);
Frivilege Frivileged 58 delay_sec(l):
Stack MSE B - )
Thates 1928400 x &0 W
=] Project | = Registers < >
Command o B callStack = Locals L |
W X w = Name Location/Value Type
Load "E:\\Firefox download\husartl printfi\iprojecti\Cbiec = =
— - ¥ main 000000000 int f{)

* JLink Info: Reset: Halt core after reset via DEMCR.VC C
* JLink Info: Reset: Reset device via AIRCR.SYSRESETREQ.

v

<

>

>

| .;,.'j Call Stack = Locals jl lemory 1

LS5IGN BreakDisable BreakFnable BreakKill BreakList

J-LINK / J-TRACE Cortex

5.3 &t

MUG1186-1.3

Gowin_EMPU(GW5AS-25)37 £ Keil5 (Sl A : V5.26) #
P EI A miE 2 E v, i R Gowin. EMPU(GW5AS-
25) V1.2.zip JREUI NS H &1t

.\sdk\gowin\ref _design\MCU_RefDesign\MDK _RefDesign\usart1_pri

ntf
.\sdk\gowin\ref _design\MCU_RefDesign\MDK _RefDesign\freertos

...\sdk\gowin\ref_design\MCU_RefDesign\MDK _RefDesign\rt_thread _
nano

.\sdk\gowin\ref _design\MCU_RefDesign\MDK _RefDesign\ucos _iii
.\sdk\gowin\ref _design\MCU_RefDesign\MDK RefDesign\usb_otg
.\sdk\gowin\ref _design\MCU_RefDesign\MDK _RefDesign\xmc_asyn

.\sdk\gowin\ref _design\MCU_RefDesign\MDK RefDesign\xmc_sync

...\sdk\gowin\ref_design\MCU_RefDesign\MDK_RefDesign\xmc_ethe
rnet
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5.3 ZH it
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Gowin_EMPU(GW5AS-25)(5 5 fifiid i3k 6-1 Fix.

* 6-1 5 Sk

(EREEL i

Gowin 5| 4 %
(UG256)

Artery 5|12 7R
(LQFP100)

2 ke

XMC_CLK

P2-152

PD3

SPI2_SCK /12S2_CK/
SPI2_MISO / USART2_CTS/

QSPI1_SCK/XMC_A8/
XMC_CLK/

DVP_D5

XMC_NE

P2-164

PG12M1

QSPI2_101/ SPI14_MISO /

USART6_RTS_DE / CAN2_TX/
XMC_NE4

XMC_NADV

P2-176

PB7

TMR4_CH2 / TMR8_BRK/

I2C1_SDA/ SPl4_SCK /12S4 CK
/

USART1_RX/QSPI2_IO1/

XMC_NADV / DVP_VSYNC /
SDIO1_DO0

XMC_NOE

P2-153

PD4

SPI2_MOSI/12S2_SD /

USART2_RTS_DE / XMC_A9 /
XMC_NOE

XMC_NWE

P2-34

PC2

TMR20_CH2 /

SPI2_MISO / 12S2_SDEXT /
UART8_TX/

SDIO2_D2 /EMAC_MII_TXD2 /
XMC_SDCS0 / XMC_NWE

XMC_NWAIT

P2-159

PD6

SPI3_MOSI/12S3_SD/
USART2_RX/

MUG1186-1.3
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Gowin 3| JA1 4 Fk
(UG256>

Artery 5| JHIZFR
(LQFP100)

ke

XMC_A11/ XMC_NWAIT /
DVP_D10

XMC_LB

P2-180

PEO

TMR4_EXT / TMR20_EXT /
UART8_RX/

XMC_LB / XMC_SDDQML /
DVP_D2

XMC_UB

P2-181

PE1

TMR1_CH2C / TMR20_CH4 /
UART8_TX /

XMC_UB / XMC_SDDQMH /
DVP_D3

XMC_A[16]

P2-101

PD11

12C2_SMBA/USART3_CTS/
QSPI1 _100/
XMC_A14 / XMC_SDBAO /

EMAC_MIl_RXD2 /
XMC_A16_CLE

XMC_A[17]

P2-102

PD12

TMR4_CH1 /12C2_SCL/
USART3_RTS_DE/QSPI1_|01/
XMC_A15 / XMC_SDBA1 /

EMAC_MIl_RXD3 /
XMC_A17_ALE

XMC_A[18]

P2-103

PD13

TMR4_CH2/12C2_SDA/
UART8_TX/QSPI1_l03 /
XMC_SDCLK / XMC_A18

XMC_A[19]

P2-3

PE3

TMR3_CH1/TMR20_CH2 /
XMC_A19 / DVP_D9

XMC_A[20]

P2-4

PE4

CLKOUT1 /TMR3_CH2/

SPl4_CS/12S4_WS/
TMR20_CH1C/

XMC_A20 / DVP_D4

XMC_A[21]

P2-5

PES

TMR3_CH3 /TMR9_CH1 /
SP14_MISO / TMR20_CH2C /
XMC_A21/DVP_D6

XMC_A[22]

P2-6

PEG6

TMR3_CH4 / TMR9_CH2 /
SPI4_MOSI/12S4_SD/
TMR20_CH3C /
XMC_SDNRAS / XMC_A22 /
DVP_D7
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Gowin 3| JA1 4 Fk
(UG256>

Artery 5| JHIZFR
(LQFP100)

ke

XMC_A[23]

P2-2

PE2

TMR3_EXT / SPI4_SCK /
1284 CK /

TMR20_CH1 /
QSPI1_|02 / XMC_SDNCAS /
EMAC_MIl_TXD3/ XMC_A23

XMC_A[24]

P2-165

PG13I"

QSPI2_SCK / SPI4_MOSI /
1284 SD/

USART6_CTS /

EMAC_MIl_TXDO /
EMAC_RMIl_TXDO /

XMC_A24

XMC_A[25]

P2-166

PG1411

QSPI2_100/SPl4_CS /1284 WS
/

USART6_TX/QSPI1_IO3/

EMAC_MII_TXD1/
EMAC_RMII_TXD1/

XMC_A25

XMC_D[0]

P2-107

PD14

TMR4_CH3/12C3_SCL /
UART8_RX / XMC_DO

XMC_D[1]

P2-119

PC6

TMR3_CH1/TMR8_CH1/
I2C1_SCL /

12S2_MCK / USART6_TX/
XMC_A0 /

SDIO1_D6 / DVP_DO0 / XMC_D1

XMC_DI[2]

P2-145

PC11

TMR5_CH3 / 12S3_SDEXT /
SPI3_MISO /

USART3_RX / UART4_RX/
QSPI1_CS/SDIO1_D3/
DVP_D4 / XMC_D2

XMC_DI[3]

P2-146

PC12

TMR11_CH1/12C2_SDA/
SPI3_MOSI/12S3_SD/
USART3_CK / UART5_TX/
SDIO1_CK /DVP_D9/XMC_D3

XMC_D[4]

P2-68

PE7

TMR1_EXT / UART7_RX /
QSPI2_I00 / XMC_D4

XMC_D[5]

P2-47

PA3

TMR2_CH4 / TMR5_CH4 /
TMR9_CH2/
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(UG256>

Artery 5| JHIZFR
(LQFP100)

ke

12S2_MCK / USART2_RX /
QSPI2_103/

SDIO2_CMD / EMAC_MIl_COL /
XMC_D5

XMC_DI6]

P2-50

PA4

SPI1_CS/12S1_ WS/
SPI3_CS/12S3_WS/
USART2_CK / USART6_TX /

SDIO2_D4 / SDIO2_D0 /
OTGFS2_SOF /

DVP_HSYNC / XMC_D6

XMC_D[7]

P2-51

PAS

TMR2_CH1/TMR2_EXT/
TMR8_CH1C/

SPI1_SCK/12S1_CK/
USART6_RX / QSPI2_[02 /
SDIO2_D5/SDIO2_D1/XMC_D7

XMC_D[8]

P2-75

PE11

TMR1_CH2/SPI4_CS /12S4_WS
/

UART5_RX / XMC_D8

XMC_DI[9]

P2-76

PE12

TMR1_CH3C/SPI1_CS/
1251_WS/

SPl4_SCK/12S4_CK /XMC_D9

XMC_D[10]

P2-78

PE13

TMR1_CH3/SPIM1_SCK/
1251_CK/

SPl4_MISO / XMC_D10

XMC_D[11]

P2-79

PE14

TMR1_CH4 / SPI1_MISO /
SPI14_MOSI /12S4_SD / XMC_D11

XMC_D[12]

P2-81

PE15

TMR1_BRK/ SPI1_MOSI /
1251_SD /

XMC_D12

XMC_D[13]

P2-92

PB12

TMR1_BRK/TMR5_CH1/

I2C2_SMBA/SPI2_CS/12S2_ WS
/

SPI4_CS/12S4 WS/
SPI3_SCK /12S3_CK /
USART3_CK / CAN2_RX /

EMAC_MII_TXDO /
EMAC_RMII_TXDO /
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N Gowin 5l [ii4 8% | Artery 5] 445k
= B4R v * e
(UG256) (LQFP100)

OTGFS2_ID/ XMC_D13
USART3_RX/EMAC_MIl_RXDO /

XMC_D[14] P2-99 PD9 - -~
MAC_RMIl_RXDO0 / XMC_D14
USART3_CK/EMAC_MIl_RXD1/

XMC_DI[15] P2-100 PD10 - N
EMAC_RMII_RXD1/XMC_D15

GND D13 Vss e

VCC_MCU D12 Vbb B R

VCCIO_MCU J10 Voo A=V

VCCIO_MCU M13 Voo AV

VBAT_MCU N12 Vaar FEL Vb At F PR

X_BOOTO R16 BOOTO -
FAFEAEAN | PR AL

X_NRST J16 NRST N

~ RHESFE RO
TMR2_CH1/TMR2_EXT/
TMR5_CH1/TMR8_EXT/

X_PAO E16 PAO - —
I2C2_SCL/USART2_CTS/
UART4_TX
TMR2_CH2 / TMR5_CH2 /
I2C2_SDA/ SPI4_MOSI /12S4_SD

X_PA1 E15 PA1 /
USART2_RTS_DE / UART4_RX/
QSPI1_103
TMR1_CH3 / SPI2_MOSI /
12S2_SD/

X_PA10 T13 PA10 [2S4 _MCK / USART1_RX/
I2C1_SDA/
OTGFS1_ID/DVP_D1
TMR1_CH4 /12C2_SCL/
SPI2_CS /1282 WS/

X_PA11/USB_DM1 T14 PA11 SPl4_MISO / USART1_CTS/
USART6_TX/CAN1_RX/
OTGFS1_D-/DVP_D2
TMR1_EXT /12C2_SDA/
SPI2_MISO /

X_PA12/USB_DP1 T15 PA12 N

USART1_RTS_DE / USART6_RX
/
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ke

CAN1_TX/OTGFS1_D+/
DVP_D3

X_PA13

K15

PA13
(JTMS/SWDIO)

JTMS / SWDIO / IR_OUT/
SPI3_MISIO / OTGFS1_OE

X_PA14

L14

PA14
(JTCK/SWCLK)

JTCK/SWCLK/

SPI3_MOSI/12S3_SD/
USART2_TX

X_PA15

L15

PA15 (JTDI)

JTDI/ TMR2_CH1/ TMR2_EXT /
SPI1_CS/12S1_WS/
SPI3_CS/12S3_WS/
USART1_TX/USART2_RX/
QSPI2_I01/QSPI2_102/
XMC_NE2 / XMC_NCE3

X_PA2

D16

PA2

TMR2_CH3 /TMR5_CH3 /
TMRO_CH1/

USART2_TX/ SDIO2_CLK /
XMC_D4

X_PA6

C16

PAG

TMR1_BRK/TMR3_CH1/
TMR8_BRK/

SPI1_MISO /1282_MCK /
USART3_CTS/TMR13_CH1/

QSPI1_I00/SDIO2_D2/
SDIO1_CMD /

DVP_PCLK /SDIO_D6

X_PA7

D15

PA7

TMR1_CH1C /TMR3_CH2/

TMR8_CH1C / SPI1_MOSI /
12S51_SD /

TMR14_CH1/QSPI1_IO1/

XMC_SDNWE / SDIO2_D3 /
SDIO2_D7

X_PA8

T

PAS8

CLKOUT1 /TMR1_CH1 /
12C3_SCL /

USART1_CK /USART2_TX/

OTGFS1_SOF / SDIO1_D1/
XMC_A4

X_PA9

T12

PA9

TMR1_CH2 /12C3_SMBA/
SPI2_SCK/12S2_CK/
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ke

USART1_TX/12C1_SCL/

QTGFS1_VBUS / SDIO1_D2/
DVP_DO

X_PBO

E14

PBO

TMR1_CH2C / TMR3_CH3/
TMR8_CH2C /12S1_MCK/

USART2_RX / SPI3_MOSI /
12S3_SD/

USART3_CLK / QSPI2_100 /
QSPI1_I00/

SDIO1_D1

X_PB1

D14

PB1

TMR1_CH3C/TMR3_CH4 /

TMR8_CH3C / SPI2_SCK/
1252_CK/

USART3_RTS_DE /
QSPI1_SCK/QSPI2_SCK /
SDIO1_D2

X_PB10

A14

PB10

TMR2_CH3/12C2_SCL/
SPI2_SCK/

1252_CK/12S3_MCK/
USART3_TX/

QSPI1_CS/QSPI1_I01/
SDIO1 D7/
XMC_NOE

X_PB11

G13

PB11

TMR2_CH4 / TMR5_CH4 /

I2C2_SDA/ USART3_RX /
QSPI1_I00

X_PB13

G15

PB13

TMR1_CH1C /12C3_SMBA /
SPI2_SCK /12S2_CK/
SPI4_SCK /12S4_CK/

12C3_SCL /USART3_CTS/
CAN2_TX/

OTGFS2_VBUS

X_PB14/USB_DM2

H14

PB14

TMR1_CH2C / TMR8_CH2C /
12C3_SDA/

SPI2_MISO / 12S2_SDEXT /
USART3_RTS_DE / TMR12_CH1/
OTGFS2_D-/SDIO1_D6 /
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ke

XMC_DO

X_PB15/USB_DP2

H15

PB15

ERTC_REFIN /
TMR1_CH3C / TMR8_CH3C /
12C3_SCL/

SPI2_MOSI /12S2_SD /
TMR12_CH2 / OTGFS2_D+/
SDIO1_CK

X_PB2

A15

PB2/BOOT1

TMR2_CH4 / TMR20_CH1 /

12C3_SMBA/ SPI3_MOSI /
12S3_SD /

QSPI1_SCK /SDIO1_CK

X_PB3

N14

PB3 (JTDO)

JTDO / TMR2_CH2 /12C2_SDA/
SPI1_SCK/12S1_CK/
SPI3_SCK/12S3_CK/
USART1_RX / UART7_RX/
QSPI1_103 / DVP_D4 / SWO

X_PB4

R14

PB4 (NJTRST)

JNTRST / TMR3_CH1 /12C3_SDA
/

SPI1_MISO / SPI3_MISO /
1283 SDEXT/

UART7_RX/SDIO1_DO0 /DVP_D5

X_PB5

N15

PBS

TMR3_CH2 /12C1_SMBA/
SPI1_MOSI/12S1_SD/
SPI3_MOSI /12S3_SD/
USART1_CK/UART5_RX/
CAN2_RX/

XMC_SDCKE1/DVP_D10/
SDIO1_D3

X_PB6

P15

PB6

TMR4_CH1/12C1_SCL/
1281_MCK / SPI4_CS /1284 WS /
USART1_TX/UART5_TX/
CAN2_TX/QSPI1_CS/

XMC_SDCS1/DVP_D5/
SDIO1_DO

X_PB8

P16

PB8

TMR2_CH1/TMR2_EXT/
TMR4_CH3 / TMR10_CH1/
12C1_SCL/ SPI4_MISO /
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N Gowin 5|14 F% | Artery 5|4 Fx
=57 i ST
(UG256) (LQFP100)
UARTS5_RX/
CAN1_RX/QSPI2_ CS/
SDIO1_D4 / DVP_D6
IR_OUT/TMR2_CH2/
TMR4_CH4 / TMR11_CH1 /
I2C1_SDA/SPI2_CS /1282 WS/
X_PB9 N16 PB9 /SP|4_MOS| /12S4 _SD /12C2_SDA
UART5_TX/CAN1_TX/
QSPI1_CS/
SDIO1_D5/DVP_D7
12C3 SCL/UART7 TX/
X PCO F16 PCO B -
- SDIO2_DO0 /XMC_SDNWE
I2C3_SDA/ SPI3_MOSI / 12S3_SD
/
X_PCA1 F15 PC1 SPI2_MOSI/1252_SD /
UART7_RX/
SDIO2_D1
TMR5_CH2 / SPI3_SCK/
12S3_CK/
X PC10 M14 PC10
- USART3_TX/UART4_TX
QSPI_101/8DIO1_D2/DVP_D8
X PC13 M16 PC13 -
X PC14/X OSC32 IN | L16 PC147
- - - LEXT_IN
X _PC15/ K16 PC15/
X _0S8SC32_0uT LEXT_OUT
SPI2_MOSI/1252_SD /
X_PC3 F14 PC3 UART8_RX/QSPI2_I01/
SDIO2_D3 / XMC_SDCKEO /
XMC_AO0
TMR9_CH1/1281_MCK/
ART3 TX PI1 102
X PC4 B16 PC4 US 3_TX/QSPI_lo2/
XMC_SDCS0/SDIO2 CK/
XMC_NE4
TMR9 CH2/12C1 SMBA/
X PC5 C15 PC5 - -

USART3_RX/QSPI1_IO3/
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ke

XMC_SDCKEO / SDIO2_CMD /
XMC_NOE

X_PC8

J15

PC8

TMR3_CH3 / TMR8_CH3/
12S4_MCK/TMR20_CH3/

UART8_TX / USART6_CK /
QSPI1_102/
XMC_A2 / SDIO1_DO / DVP_D2

X_PC9

J14

PC9

CLKOUT2 / TMR3_CH4 /
TMRS_CH4 /

12C3_SDA/UART8_RX/

QSPI0_IO0 / XMC_A3/
OTGFS2_OE/

SDIO1_D1/DVP_D3

X_PDO

K13

PDO

SPI4_MISO / SPI3_MOSI /
1283 SD/

SPI2_CS/12S2_WS / CAN1_RX/
XMC_A5 / XMC_D2

X_PD1

L13

PD1

SPI2_SCK /12S2_CK/
SPI2_CS/12S2_WS /CAN1_TX/
XMC_A6 / XMC_D3

X_PD15

J13

PD15

TMR4_CH4 /12C3_SDA/
XMC_D1

X_PD2

M15

PD2

TMR3_EXT / USART3_RTS_DE /
UART5_RX/XMC_A7 /

SDIO1_CMD /DVP_D11/
XMC_NWE

X_PD5

P13

PD5

USART2_TX / XMC_A10/
XMC_NWE

X_PD7

R13

PD7

USART2_CK/

XMC_A12 / XMC_NE1 /
XMC_NCE2

X_PD8

H13

PD8

USART3_TX/XMC_D13

X_PE10

C13

PE10

TMR1_CH2C / UART5_TX /
QSPI2_|03 / XMC_D7

X_PE8

B14

PES8

TMR1_CH1C / UART4_TX/
UART7_TX/

MUG1186-1.3

71(88)




5.3 ZH it

Gowin 5| JHl44 %

Artery 5| JHIZFR

BRI = HIhEE
o (UG256) (LQFP100) ¢
QSPI2_101/ XMC_D5
TMR1 CH1/UART4 RX/
X_PE9 B13 PE9 ~ ~
QSPI2_102 / XMC_D6
X_PHO/X_OSC_IN H16 PHO/HEXT IN | 12C1_SDA
PHA/HEXT
X_PH1/X_OSC_OUT | G16 i MHEXT_OU 1561 scL
TMR5_CH1/12C2_SCL /
X_PH2 K14 PH2
UART4_RX/QSPI_IO0
TMR5_CH2 / 12C2_SDA/
X PH3 G14 PH3
- UART4_TX / QSPI1_IO1
X VREF P3/X VREF
= . - - | E13 VRer SEHE

P2/X_VREF_P1

!
M XMC 4 5 ZiE 155, Gowin 7E Artery J& ) LQFP100 23 5 md F 5] Hi i

LQFP144 S 11155 .
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7.1 ETv

7.1.1 $HE

MUG1186-1.3

7Ethernet

Gowin_EMPU(GW5AS-25)f14 4~ XMC #1111y Ethernet 4% . %
Ethernet 4% 3% T FPGA Fabric 2 %523 ] Gowin Triple Speed Ethernet
MAC IP, &5 Cortex-M4 MCU it XMC #: 1 B, =23 10/100/1000 MHz
Ethernet Ijft.

o ¥ XMC £

EE MI/GMII/RGMII 42 11

& hrifE IEEES02.3

S2HF 10/100/1000M 53 %
SCREAU T AN T, 23 TR R SR S
SCREF AT R TS E S I AT 5 CRC
SCREE ¥ N pad DhRg

SCHRELR 43 K 4 vt

SCHELR S R S 1

SCHF IFG AT AL & g

HHF Jumbo iR

T TSN ) Flow Control

¥ ¥f Management %11 mdc. mdio
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7 Ethernet 71

7.1.2 TIESa®R

Ethernet 1) TA/ESMZ I T AT TAER, SHW0F:
o YRLEN RGMII Bk, TAESIZ S HF 1000/100/10MHz
o YRLEN GMII B, TAESIZ S HF 1000MHz
o HELE N MI B, TAESHRHF 100/10MHz
o HELE N GMIUMI B, TAESZ S+ 1000/100/10MHz

7.1.3 LHIHERE]

Ethernet Z5MIHE B Nk 7-1 Fizso
7-1 Ethernet Z#3#E[&

< XMC IF >

Ethernet : _
Register File
MAC_TX
MAC _IF
MAC_RX
Management

7.1.4 Ihgefaid

Ethernet =41 MAC_IF. MAC_RX. MAC_TX. Management.
Register File 2551k,

MAC_TX eI - Hedfe it 3210 DIOK R Bd % U e e, IF sl
CRC. PAD. Flow Control. miZtit%:hE.

MAC_RX #e S DK X o 31 P Bl R i, FEsel
CRC. Flow Control. IFG ft& . Wigtit. HirtE 6.

MAC _IF #He sz LK R EdE @& B &% F MAC # O IhEE, 1 RGMIIL.

GMIl. Ml
Management SZHL LUK R #4211 MDC. MDIO ThRE, 7 i E
PHY IC.
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7.2 FAFaRE X

Register File 5235 Cortex-M4 MCU ¢ H. ] &7 47 %% 7€ X

7.2 HFRaEX
721 BEBREX

Ethernet a7 /745 € X U15K 7-1 FizR. Ethernet 74748 5 AL T
xmc_ethernet\demo\example\inc\xmc_ethernet.h.

®71HFHERENX
Huhk i #% TR ATR ik
0x000~0x5FF | ETH_TX _DATA Transmit Data Register
0x000~0x5FF | ETH_RX_DATA Receive Data Register
0x600 ETH_TX_LENGTH | Transmit Data Length Register
0x602 RESERVEDO Reserved
0x604 ETH_TX_EN Transmit Enable Register
0x606 RESERVED1 Reserved
0x608 ETH_TX FAIL Transmit Failed Status Register
0x60A RESERVED2 Reserved
0x60C ETH_TX_IS Transmit Interrupt Status Register
0x60E RESERVED3 Reserved
0x610 ETH TX IC Transmit Interrupt Clear Register
0x612 RESERVEDA4 Reserved
0x614 ETH _TX_IE Transmit Interrupt Enable Register
0x616 RESERVEDS Reserved
0x618~0x67F | RESERVED 1 Reserved
0x680 ETH_RX _LENGTH | Receive Data Length Register
0x682 RESERVEDG6 Reserved
0x684 ETH_RX IS Receive Interrupt Status Register
0x686 RESERVED?7 Reserved
0x688 ETH_RX_IE Receive Interrupt Enable Register
Ox68A RESERVEDS Reserved
0x68C ETH_RX_IC Receive Interrupt Clear Register
0x68E RESERVED9 Reserved
0x690~0x6FF | RESERVED 2 Reserved
0x700 MIIM_OP_MODE Management Interface Operation Mode

Register

MUG1186-1.3
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H kR #% BT A A4 TR it

0x702 RESERVED10 Reserved

0x704 MIIM_PHY_ADDR | Management Interface Physical Address
Register

0x706 RESERVED11 Reserved

0x708 MIIM_REG_ADDR | Management Interface Register Address
Register

0x70A RESERVED12 Reserved

0x70C MIIM_WR_DATA Management Interface Write Data Register

0x70E RESERVED13 Reserved

0x710 MIIM_RD_DATA Management Interface Read Data Register

0x712 RESERVED14 Reserved

0x714 MIIM_IS Management Interface Interrupt Status
Register

0x716 RESERVED15 Reserved

0x718 MIIM_IE Management Interface Interrupt Enable
Register

Ox71A RESERVED16 Reserved

0x71C MIIM_IC Management Interface Interrupt Clear
Register

0x71E RESERVED17 Reserved

0x720 MIIM_OP_EN Management Interface Operation Enable
Register

0x722 RESERVED18 Reserved

0x724 ETH_MODE Ethernet Operation Mode Register

7.2.2 FiESRHEA

LA S HEAHHGE Ethernet #7547 88 € o A A 3R AU M T8 EHE A

T

® RO: Read-only

® R/W: Readable and writable

e WO: Write-only
ETH_TX_DATA %F#F8% (0x000~0x5FF)
ETH_TX_DATA Zifr#s F T- K155 . ETH_TX_DATA a7 {748 & Ll

®T1-2 PR,

MUG1186-1.3

76(88)




7 Ethernet 7.2 TFAEEEN

%k 7-2 ETH_TX_DATA Register

Name Bit Type Description Reset
TxData 15:0 wO Transmit data 0x0

ETH_RX DATA FE2% (0x000~0x5FF)

ETH_RX_DATA @i f7as H T H:cdidlE . ETH_RX_DATA af 745 € X 4N
* 7-3 iR,

#& 7-3 ETH_RX_DATA Register

Name Bit Type Description Reset
RxData 31:0 RO Receive data 0x0

ETH_TX LENGTH &8 (0x600)

ETH_TX_LENGTH # {748 H T IR A7 K& a2
ETH_TX_LENGTH 73 {748 & X W5k 7-4 FiR.

%% 7-4 ETH_TX_LENGTH Register

Name Bit Type Description Reset
- 15:11 - Reserved -
TxDatalLen 10:0 R/W Transmit data length 0x0

ETH_TX_EN F7%58% (0x604)

ETH_TX_EN #1788 Fl TJF 5 K16 ThRE. ETH_TX_EN ZFf78% e Lk
7'5 ﬁﬁﬂ_‘—\‘o

%% 7-5 ETH_TX_EN Register

Name Bit Type Description Reset
- 15:1 - Reserved -
TxEn 0 R/W Transmit enable 0x0

0: Disable

1: Enable

ETH_TX_FAIL 7588 (0x608)

ETH_TX_FAIL Z 78 H TR Bl RiE R H RS . ETH_TX_FAIL ZFA74%
SE X NF 7-6 AR
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MUG1186-1.3

%R 7-6 ETH_TX_FAIL Register

Name Bit Type Description Reset
- 15:3 - Reserved -
TxLate 2 R/W Transmit late status 0x0
TXEx 1 R/W Transmit excessive status 0x0
TxFail 0 R/W Transmit failed status 0x0

ETH_TX_IS 5#F38% (0x60C)

ETH_TX_IS ZifFas H TR [FURIE IR . ETH_TX_IS T 748 & X

WK 7-7 fis.

%% 7-7 ETH_TX_IS Register
Name Bit Type Description Reset
- 15:1 - Reserved -
TxInt 0 RO Transmit interrupt status 0x0

ETH_TX_IC 588 (0x610)

ETH_TX_IC #A7#8H TR iEH . ETH_TX_IC Ziffds & L Wik

7-8 IR

%% 7-8 ETH_TX_IC Register
Name Bit Type Description Reset
- 15:1 - Reserved -
TxIntClIr 0 WO Transmit interrupt clear 0x0

ETH_TX_IE FF8% (0x614)

ETH_TX_IE FFfeds H T B Kk, ETH_TX_IE Z7 788 & Lk

7-9 iR
%< 7-9 ETH_TX_IE Register
Name Bit Type Description Reset
- 15:1 - Reserved -
TxIntEn 0 R/W Transmit interrupt enable 0x0
0: Disable
1: Enable
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ETH_RX_LENGTH &7%58 (0x680)

ETH_RX_LENGTH Zi /728 H TR A BdE & .
ETH_RX_LENGTH Zif7-#8 & X Wik 7-10 FiR.

#& 7-10 ETH_RX_LENGTH Register

Name Bit Type Description Reset

RxDatalLen 15:0 RO Receive data length 0x0

ETH_RX_IS 728 (0x684)

ETH_RX_IS ZifFas H TRk R SR kA& . ETH_RX_IS #7458 € X
mnZ 7-11 Fis.

%% 7-11 ETH_RX_IS Register

Name Bit Type Description Reset
- 15:1 - Reserved -
RxInt 0 RO Receive interrupt status 0x0

ETH_RX_IE F7F2% (0x688)

ETH_RX_IE Ziffds T e lieh Wi, ETH_RX_IE 5 f7ds @ X Wik
7-12 Fi7R.

%% 7-12 ETH_RX_IE Register

Name Bit Type Description Reset
- 15:1 - Reserved -
RxIntEn 0 R/W Receive interrupt enable 0x0
0: Disable
1: Enable

ETH_RX_IC F7#F2% (0x68C)

ETH _RX_IC & fFes H TiEkR I P i, ETH_RX_IC ZFA7 8% & X3k
7'1 3 FEZT_\‘ o

% 7-13 ETH_RX_IC Register

Name Bit Type Description Reset
- 15:1 - Reserved -
RxIntClr 0 WO Receive interrupt clear 0x0
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MIIM_OP_MODE &F#2& (0x700)

MIIM_OP_MODE Zif7#8 H T8 ¥4 D #A/F . MIIM_OP_MODE %*
FasE XN 7-14 Fis.

MUG1186-1.3

#& 7-14 MIIM_OP_MODE Register

Name Bit Type | Description Reset
- 151 | - Reserved -
OpMode |0 R/W | Management interface operation mode 0x0

MIIM_PHY_ADDR Z7&E8 (0x704)

MIIM_PHY_ADDR 75 f7-#3 Fl T #4822 bk . MIIM_PHY_ADDR
TATEEE UK 7-15 s,

%k 7-15 MIIM_PHY_ADDR Register

Name Bit Type | Description Reset
- 155 | - Reserved -
PhyAddr | 4:0 R/W | Management interface physical address 0x0
MIIM_REG_ADDR #F#8 (0x708)
MIIM_REG_ADDR ‘7 17 FHl J- /8 4% [ %5 £7 A Hh ik
MIIM_REG_ADDR %47 #% 72 X an3k 7-16 i
% 7-16 MIIM_REG_ADDR Register
Name Bit Type | Description Reset
- 165 | - Reserved -
RegAddr | 4.0 R/W | Management interface register address 0x0

MIIM_WR_DATA &#&E2 (0x70C)

MIIM_WR_DATA 717 4% HI T4 B8 1S5 ¥4 . MIIM_WR_DATA %77
N WFR 717 FiR.

% 7-17 MIIM_WR_DATA Register

Name

Bit

Type

Description

Reset

WrData

15:0

R/W

Management interface write data

0x0

MIIM_RD_DATA H7#F2E (0x710)

MIIM_RD_DATA 7 FH T8 P8 15084l . MIIM_RD_DATA #-47
#RE L3R 7-18 Fios.
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%% 7-18 MIIM_RD_DATA Register

Name Bit Type Description Reset
RdData 15:0 RO Management interface read data 0x0

MIIM_IS 78§ (0x714)

MIIM_IS 254748 F T BB IR BUH WRRES . MIIM_IS 2547 8% 8 X sk
7-19 FioR.

&R 7-19 MIIM_IS Register

Name Bit Type | Description Reset
- 152 | - Reserved -
OpEnd |1 RO Management interface operation end status 0x0
RdVvalid | 0 RO Management interface read data valid status 0x0

MIIM_IE &% (0x718)

MIIM_IE & f7 45 i T& B PR i, MIM_IE #4788 € X In&
7-20 fls .

= 7-20 MIIM_IE Register

Name Bit Type | Description Reset
- 15:2 | - Reserved -

OpEndEn | 1 R/W | Management interface operation end enable 0x0

RdValidEn | O R/W | Management interface read data valid enable | 0x0

MIIM_IC F#&F8% (0x71C)

MIIM_IC 275 H B B8 FHSER T . MIIM_IC 27473 5E ik
7-21 7R .

% 7-21 MIIM_IC Register

Name Bit Type | Description Reset
- 15:2 | - Reserved -
OpEndCIr | 1 WO | Management interface operation end clear 0x0
RdValidCir | 0 WO | Management interface read data valid clear 0x0

MIIM_OP_EN F#E88 (0x720)

MIIM_OP_EN 75 f7 38 H T- & Bl LT IR #4E . MIIM_OP_EN %5 /735 /&
SN 7-22 iR

MUG1186-1.3 81(88)




7 Ethernet

7.3 Wsh e X

&k 7-22 MIIM_OP_EN Register

Name | Bit Type | Description Reset

- 1511 | - Reserved -

OpEn 0 R/W Management interface operation enable 0x0
ETH_MODE F#F8% (0x724)

ETH_MODE & A7-& H T B B TAERE A, AW AL A

ETH_MODE & ###% € X W5k 7-23 .
% 7-23 ETH_MODE Register

Name Bit Type Description Reset

- 15:3 - Reserved -

Mode 2:0 R/W Duplex mode and speed: 0x0

000: Full duplex and 100MHz
001: Full duplex and 1000MHz
010: Full duplex and 10MHz
100: Half duplex and 100MHz
110: Half duplex and 10MHz

7.3 IREhER#E X

7.3.1 IEEhERBIE X

Ethernet Xz s 3¢ LWk 7-24 Fizr. Ethernet JX3) ek e A7 T
xmc_ethernet\demo\example\xmc_ethernet.c.

® 7-24 WANRBE X
IR Z)) bR 2 ik
init WIiHL Ethernet
eth_tx RIEH AR
miim_write R NS
miim_receive B D R B
eth_set_mode W TR, XA AR E

MUG1186-1.3
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7.3.2 URThER #fik
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PLR %15 IR Ethernet I3RS EUE Lo
init
init BRI EUE AN 7-25 Frs.
< 7-25 init BHE X
Rt int32_t (*init)(uint8_t* rx_ptr, uint32_t* rx_data_length, uint32_t*
miim_rd_ptr)
i1 W41k Ethernet
ZH rx_ptr: 45 A ESCEE 2247 X 4R ET
rx_data_length: &I HE R I0FREN
miim_rd_ptr: $& 7] 8 B 5 S8l 2247 X 148 £
iR [EE IR EPATHNR, IR Bl — MU
eth_tx
eth_tx PEUE XK 7-26 Frs.

= 7-26 eth_tx ERBIEN

JR A int32_t (*eth_tx)(uint8_t* tx_message, uint32_t tx_length)
EiHBEN RIEHHE
2 tx_message: fi A KIEBIESAF X a4
tx_length: A1 IR &
IR [EME WRRAEPATHR, R [E—AN A
miim_write
miim_write B#UE X UL 7-27 Fr.

R 7-27 miim_write BR¥E X

JR A void (*miim_write)(uint8_t miim_phy_address, uint8_t
miim_reg_addr, uint16_t miim_wr_data)

fihid B OS5

4 miim_phy_address: & 4% 4 bk
miim_reg_addr: I %1748 ikt
miim_wr_data: & 15 15

Y ) T
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7 Ethernet 7.4 ZEKIT

miim_receive
miim_receive FR¥E XNk 7-28 Fis .
2= 7-28 miim_receive EREIE X

JR A void (*miim_receive)(uint8_t miim_phy_address, uint8_t
miim_reg_addr)

it B I L B A

S miim_phy_address: & ¥4z O 47 Hiht

miim_reg_addr: &4 057 A Hudk
IR [Al{E 7

eth_set_mode

eth_set_mode R¥E N3k 7-29 fis.
& 7-29 eth_set_mode BREE N

JR A void (*eth_set_mode)(uint32_t eth_mode)
Eiiiba B TARREE, XT3
SH eth_mode: TAEfE, MFE

ETH_FULL_DUPLEX_100M: Full duplex and 100MHz
ETH_FULL_DUPLEX_1000M: Full duplex and 1000MHz
ETH_FULL_DUPLEX_10M: Full duplex and 10MHz
ETH_HALF_DUPLEX_100M: Half duplex and 100MHz
ETH_HALF_DUPLEX_10M: Half duplex and 10MHz

R [BE p

74 BEFET

3@ S T g Gowin EMPU(GW5AS-25) V1.2.zip 3RELUN F &% %

Tt

...\sdk\gowin\ref_design\FPGA_RefDesign\xmc_ethernet

...\sdk\gowin\ref_design\MCU_RefDesign\MDK _RefDesign\xmc_ethe
rnet

...\sdk\gowin\ref_design\MCU_RefDesign\GMD_RefDesign\xmc_ethe
rnet
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8 XMC #:1#it 8.1 DhREHIA

an)
alay
(S{-

8XMC Bt

8.1 ThEEfiA

XMC 2&—/N¥ AHB 4515 5 5 /MBS 5 T /N, SCRF
(I AT A g B S BE VLA 2 SRAM. NOR Flash. PSRAM. NAND
Flash. PC EMEIEhARENEE S SDRAM, FH4h XMC £ ik m] LLUH T
LCD jt.

8.2 INREHEE]

XMC #1730y 4 AR, BN RAIRE AN R A7k &, N A A 51
A A, B AN, ﬁu@l 8-1 e
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8 XMC #0#it 8.3 {55 ik

& 8-1 XMC IhietER

[ Address/Data bus

<
xXMC

XMC registers AHB XMC memory AHB
interface interface
Central memory

controller ™ XMC_A[25:0]

X XMC_D[150]  HEES : MhHres,
——»& XMC_NOE HiRLG , ERE 5
NOR/PSRAM memory interface e XMC_NWE fet | SHES,
] XMC_NWAIT

=] XMC_NE[4:1]
=z XMC_MNADV

— SRAM/NOR/PSRAM
NAND bank2 memary interface —— ] XMC_LB HEESS
] XMC_UB
——{ XMC_CLK

F————®{ XMC_NCE[3:2]
= XMC_INT[3:2]

——®] XMC_NCE4 1

M ——»{] XMC_NCE4_2

——® XMC_NREG

4..8

PC card memary interface - ﬂg‘::gi[; PCEREESE.
«—— 4 XMC_CD

— ] XMC_INTR

NANDFFEESER,
NAMND bank3 memory interface

—] XMC_SDCS0
SDRAM bank0 memory interface —— 5] XMC SDCKED
——] XMC_SDNWE
— XMC_SDNRAS
4—& XMC_SDNCAS
— ] XMC_SDCLK
SDRAM bank1 memaory interface ] XMC_SDCS1
— XMC_SDCKE1

SDRAMEFE ESE.

8.3 {55k

Gowin_EMPU(GW5AS-25)3% 5 XMC 254 IR 45 2 Hi kiR, XMC
ORGSR WER 8-1 Fian.

& 8-1 XMC 554k
P A 110 it
XMC_CLK 1 in {5 =
XMC_NE 1 in HiE(E S
XMC_NADV 1 in Mk A7 B A S
XMC_NOE 1 in R RS S
XMC_NWE 1 in BfifefE B
XMC_NWAIT 1 out sefhfE
XMC_LB 1 in FHIERES
XMC_UB 1 in FHIGEES
XMC_A [25:16] in Hiu bk i 2%
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8 XMC #:1&it 8.4 ZEFh

2 HR A 1/0 ik
XMC_D [15:0] inout KR MR MRS B R a2k
8.4 SEFHf}

HZ PR 2-3 AR TR 2L “XMC,

8.5 &E&it

Gowin_EMPU(GW5AS-25)#2 it [0 & 5 7 P Z I XMC #:10&%
wits

8.5.1 BILEH

I A 859 Gowin EMPU(GW5AS-25) V1.2.zip 3REUIN &% %

K

...\sdk\gowin\ref _design\FPGA_RefDesign\xmc_sync

...\sdk\gowin\ref _design\MCU_RefDesign\MDK _RefDesign\xmc_sync
...\sdk\gowin\ref_design\MCU_RefDesign\GMD _RefDesign\xmc_sync
FEFPIBAT A R AN P

Cortex-M4:AT32F435

Synchronous PSRAM mode of XMC interface.

rxbuffer[0] is 1224

rxbuffer[1] is 1234

rxbuffer[2] is 1244

rxbuffer[3] is 1254

rxbuffer[4] is 1264

rxbuffer[5] is 1274

rxbuffer[6] is 1284

rxbuffer[7] is 1294

data is right
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8 XMC # M #tit 8.5 ZH it

852 R+ EH

I AN R Gowin EMPU(GW5AS-25) V1.2.zip 3RELUN F &% 1%
i

...\sdk\gowin\ref_design\FPGA_RefDesign\xmc_async

...\sdk\gowin\ref_design\MCU_RefDesign\MDK_RefDesign\xmc_asyn
c

...\sdk\gowin\ref_design\MCU_RefDesign\GMD_RefDesign\xmc_asyn
Cc

FEFIEITE R NHIR.

Cortex-M4:AT32F435
Asynchronous PSRAM mode of XMC interface.
rxbuffer[0] is 1224
rxbuffer[1] is 1234
rxbuffer[2] is 1244
rxbuffer[3] is 1254
rxbuffer[4] is 1264
rxbuffer[5] is 1274
rxbuffer[6] is 1284
rxbuffer[7] is 1294
data is right
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