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pdf
...\sdk\artery\doc\getting_start\AN0083_AT32_MCU_M4_Start Guide ZH V2.0.1.pdf
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Zip
https://www.arterytek.com/file/download/1323
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https://www.arterytek.com/file/download/1294

DVP

...\sdk\artery\app_note\DVP\ANO087_AT32_MCU_DVP_Application_Note ZH V2.0.1.p
df

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

QSPI

...\sdk\artery\app_note\QSPNAN0088_AT32_MCU_QSPI_Application_Note_ZH_V2.0.3
pdf
https://www.arterytek.com/file/download/1632

SDRAM

...\sdk\artery\app_note\SDRAM\ANO089_AT32_MCU_SDRAM_Application_Note ZH__
V2.0.0.pdf

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

MUG1186-1.1
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https://www.arterytek.com/file/download/760
https://www.arterytek.com/file/download/1303
https://www.arterytek.com/download/APNOTE/AN0081_AT32F435_437_Security_Library_Application_Note_ZH_V2.0.0.pdf
https://www.arterytek.com/download/APNOTE/AN0081_AT32F435_437_Security_Library_Application_Note_ZH_V2.0.0.pdf
https://www.arterytek.com/file/download/515
https://www.arterytek.com/file/download/1323
https://www.arterytek.com/file/download/1324
https://www.arterytek.com/file/download/561
https://www.arterytek.com/file/download/534
https://www.arterytek.com/file/download/538
https://www.arterytek.com/file/download/539
https://www.arterytek.com/file/download/1294
https://www.arterytek.com/file/download/1555
https://www.arterytek.com/file/download/1632
https://www.arterytek.com/file/download/605

2.6 ZH T

X% T | SDKIF#ELE

EDMA ...\sdk\artery\app_note\EDMA\ANO090_AT32F435 437 _EDMA_Application_Note ZH__
V2.0.2.pdf
https://www.arterytek.com/file/download/607

12C ...\sdk\artery\app_note\l2C\ANO091_AT32F435_437_12C_Application_Note_ZH V2.0.1
pdf
...\sdk\artery\app_note\l2C\ANO091_AT32F435_ 437 _12C_Application_Note _V2.0.1.zip
https://www.arterytek.com/file/download/1365
https://www.arterytek.com/file/download/1366

Performan | ...\sdk\artery\app_note\Performance\AN0092 AT32F435 437 Performance_Improve

ce ZH_V2.0.0.pdf
https://www.arterytek.com/file/download/1301

ADC ...\sdk\artery\app_note\ADC\ANO0093_AT32F435_437_ADC_Application_Note_ZH_V2.
0.1.pdf
https://www.arterytek.com/file/download/612

USB Host | ...\sdk\artery\app_note\USB_Host_LIB\AN0094_AT32_MCU_USB_Host_Library_Applic

Library ation_Note ZH V2.0.1.pdf
https://www.arterytek.com/file/download/1556

CAN ...\sdk\artery\app_note\CAN\ANO095_ AT32_MCU_CAN_Application_Note_ZH V2.0.1.
pdf
...\sdk\artery\app_note\CAN\ANO095_ AT32_MCU_CAN_Application_Note V2.0.1.zip
https://www.arterytek.com/file/download/619
https://www.arterytek.com/file/download/620

GPIO ...\sdk\artery\app_note\GPIO\ANO096_AT32F435_437_GPIO_Application_Note_ZH_V
2.0.0.pdf
https://www.arterytek.com/file/download/1373

USB ...\sdk\artery\app_note\USB_Device LIB\AN0097_AT32_MCU_USB_Device_Library_A

Device pplication_Note ZH V2.0.2.pdf

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

OTGFS ...\sdk\artery\app_note\OTGFS\ANO0098_ AT32F435 437 OTGFS_Application_Note Z
H V2.0.0.pdf
https://www.arterytek.com/file/download/1375

USART ...\sdk\artery\app_note\USART\ANO099 AT32_MCU_USART_Application_Note ZH_V
2.0.0.pdf
https://www.arterytek.com/file/download/1575

PWC ...\sdk\artery\app_note\PWC\ANO100_AT32_MCU_PWC_Application_Note_ZH_V2.0.1.
pdf
https://www.arterytek.com/file/download/1629

DAC ...\sdk\artery\app_note\DAC\AN0101_AT32_MCU_DAC_Application_Note ZH_V2.0.1.

MUG1186-1.1 11(53)



https://www.arterytek.com/file/download/607
https://www.arterytek.com/file/download/1365
https://www.arterytek.com/file/download/1366
https://www.arterytek.com/file/download/1301
https://www.arterytek.com/file/download/612
https://www.arterytek.com/file/download/1556
https://www.arterytek.com/file/download/619
https://www.arterytek.com/file/download/620
https://www.arterytek.com/file/download/1373
https://www.arterytek.com/file/download/753
https://www.arterytek.com/file/download/1375
https://www.arterytek.com/file/download/1575
https://www.arterytek.com/file/download/1629

2.6 2% T

SDK/ T8 B

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

SPI/12S

...\sdk\artery\app_note\SPI&I2S\AN0102_AT32_MCU_SPI_I2S_Application_Note ZH_
V2.0.1.pdf

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

DMA

...\sdk\artery\app_note\DMA\ANO103_AT32F435_437_DMA_Application_Note_ZH_V2.
0.1.pdf

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

EXINT

...\sdk\artery\app_note\EXINT\ANO104_AT32_MCU_EXINT_Application_Note_ZH_V2.
0.0.pdf

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

SDIO

...\sdk\artery\app_note\SDIO\AN0105_AT32_MCU_SDIO_Application_Note ZH V2.0.0
pdf
https://www.arterytek.com/file/download/1621

ACC

...\sdk\artery\app_note\ACC\ANO0107_AT32_MCU_ACC_Application_Note_ZH V2.0.1.
pdf
https://www.arterytek.com/file/download/1623

CRC

...\sdk\artery\app_note\CRC\AN0109_AT32_MCU_CRC_Application_Note ZH V2.0.0.
pdf
...\sdk\artery\app_note\CRC\AN0109_AT32_MCU_CRC_Application_Note V2.0.0.zip
https://www.arterytek.com/file/download/639

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

Flash

...\sdk\artery\app_note\Flash\AN0014_AT32 %%l
flash_application_note_ZH_V2.0.2.pdf

...\sdk\artery\app_note\Flash\AN0O014_FLASH_Application_Note V2.0.2.zip
https://www.arterytek.com/file/download/1581

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

DSP

...\sdk\artery\app_note\DSP\ANOO36_DSP_Instruction_and_Library_on_AT32_ZH_V2.
0.1.pdf

...\sdk\artery\app_note\DSP\ANO036_DSP_Instruction_and_Library_on_AT32_V2.0.1.zi

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

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

MODBUS

...\sdk\artery\app_note\MODBUS\AN0131_Modbus_on_AT32_MCU_ZH_V2.0.0.pdf
...\sdk\artery\app_note\MODBUS\AN0131_Modbus_on_AT32_MCU_V2.0.0.zip
https://www.arterytek.com/file/download/675

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

Random

...\sdk\artery\app_note\Random\ANO175_AT32_MCU_Make_Random_Number_ZH_V2

MUG1186-1.1

12(53)



https://www.arterytek.com/file/download/1558
https://www.arterytek.com/file/download/1617
https://www.arterytek.com/file/download/631
https://www.arterytek.com/file/download/1619
https://www.arterytek.com/file/download/1621
https://www.arterytek.com/file/download/1623
https://www.arterytek.com/file/download/639
https://www.arterytek.com/file/download/640
https://www.arterytek.com/file/download/1581
https://www.arterytek.com/file/download/1582
https://www.arterytek.com/file/download/512
https://www.arterytek.com/file/download/513
https://www.arterytek.com/file/download/675
https://www.arterytek.com/file/download/676

SDK/ T8 B

.0.0.pdf
...\sdk\artery\app_note\Random\ANO175_AT32_MCU_Make_Random_Number_V2.0.0.
Zip

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

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

CRM

...\sdk\artery\app_note\CRM\AN0084_AT32F435 437 _CRM_Start_Guide_ZH V2.0.5.p
df

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

2.7 H LB

Gowin_EMPU(GW5AS-25) )% WLIal @ i Artery $24it, AF M 251t
JUA5 J-Link {5 528 T 805 520 P O i & LR @ik 2-5 fis, #H2
FH ILIA] L, V5 TE Artery b 24K
https://www.arterytek.com/cn/support/index.jsp?index=0.

V!
WA FEHT A, ECE Artery kR 28 58
https://www.arterytek.com/cn/product/AT32F435.jsp

& 2-5 BEiERE

WL | SDK/ R #E B

FAQ0008 | ...\sdk\artery\faq\FAQO008_Keil IAR il H Py Jlink %4k % IC 1@ _V2.0.1.pdf
https://www.arterytek.com/file/download/134

FAQO009 | ...\sdk\artery\fag\FAQO009_J-Link T # A% 54 156 85_V2.0.0.pdf
https://www.arterytek.com/file/download/136

FAQ0132 | ...\sdk\artery\faq\FAQO0132_JLink F-z# 1 Artery MCU_V2.0.0.zip
...\sdk\artery\faq\FAQ0132_JLink F3h#s i Artery MCU_V2.0.pdf
https://www.arterytek.com/file/download/375
https://www.arterytek.com/file/download/374
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3 WA SHF 3.1 ik

315&#7}3'25%
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% 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, B H/USB. A5 IR BB Wk 3-1 fir.

®31EMRE
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%
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3 M SCHF

3.2 WMBLE

MUG1186-1.1

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 #fF37H¢ 4.1 B SRE

4GMD B

B GMD 43 ¥ Gowin_ EMPU(GW5AS-25) )4k - w5 % it

11 FHRESERE

B SR M HR AL GMD #2235 3
http://www.gowinsemi.com.cn/prodshow.aspx

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

4.2 BHERRIE

18 FH GMD #4317 Gowin_ EMPU(GW5AS-25)# it e veit, 5
G TR, MEE. MEM. ik, MBS,

4.2.1 BIET?=

fIEITHE

EFT AR “New” (7)) BZEH4 “File > New > C Project” 41
4-1 Fi7R.

1 -

o F I H ARRANIE f7
o EFIIHZA “Empty Project”;
o kP4 HEE “ARM Cross GCC”.
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http://www.gowinsemi.com.cn/prodshow.aspx
http://cdn.gowinsemi.com.cn/SUG549.pdf
http://cdn.gowinsemi.com.cn/SUG549.pdf

4 GMD #fF37H¢ 4.2 BAEHRRE

EH418#TRE

W C Project O X

C Project —
Create C project of selected type

Project name: |gowin_led

Use default location

DAGMD_workspace\workspace_cm1\gowin_led Browse...

default

Project type: Toolchains:

v = Executable "

® Empty Project RISC-V Cross GCC

< >

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

@' = Back Next = FEinish Cancel

EFETARERR
EFFERCERA “Debug” 1 “Release” WK 4-2 fiir.
42 IR A E R

W C Project O x

Select Configurations  —

Select platforms and configurations you wish to deploy on

Project type: Executable
Toaolchains: ARM Cross GCC

Configurations:

& Debug Select all
) Release

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

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

@' = Back ] Next = Einish Cancel

IR PERIE T A MR
e P gm P T H 8% “GNU MCU Eclipse ARM Embedded GCC (arm-
none-eabi-gcc)” ML ATIEMAE, HEFERAEL & Toolchain name Al

MUG1186-1.1 17(53)




4 GMD #F ¥

4.2 AL

MUG1186-1.1

Toolchain path #1& 4-3 fios.

4-3 IEFRIFT RN ERE
W C Project O Y

GNU ARM Cross Toolchain

Select the toolchain and configure path

Toolchain name: |GNU MCU Eclipse ARM Embedded GCC (arm-none-eabi-gcc)

> |

Toolchain path: | DA\GMD\toolchaim\ARM_toolchain\bin

Browse...

Cancel

BIuRHmE

SECRIE TR S, 1E Project Explorer 1L F] i £ 2 i) 5 H T
RE, ISINERAET H 450 5 A0, IR R et

£ Project Explorer #L & ik & 21 TiE, Ak “Refresh” ik
T, AT LA S 5EE A i TR0 E 45 RS .

4.2.2 BLEEN

Project Explorer L&, 165E S AT#f; T, H8#iEsE “Properties >
C/C++ Build > Settings”, BtE 4H74 M+ TS HOED], M.

® Target Processor

® Optimization

e \Warnings

e Debugging

® GNU ARM Cross Assembler

® GNU ARM Cross C Compiler

® GNU ARM Cross C Linker

® GNU ARM Cross Create Flash Image
® Toolchains

® Devices

18(53)
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BC & Target Processor

i “Target Processor > ARM family. Float ABI. FPU Type” %i%

4N & 4-4 Fiow .
1 -

® ARM family: cortex-m4

® Float ABI: FP instructions (hard)
® FPU Type: fpv4-sp-d16

[ 44 BLE Target Processor

& Tool Settings %) Toolchains M Devices # Build Steps

(2 Target Processor
# Optimization
# Warnings
(2 Debugging
v 8 GNU ARM Cross Assembler
(2 Preprocessor
2 Includes
# Warnings
& Miscellaneous
v B3 GNU ARM Cross C Compiler
(2 Preprocessor
2 Includes
(£ Optimization
# Warnings

ARM family cortex-m4
Architecture Toolchain default
Instruction set Thumb (-mthumb)

[ Thumb interwork (-mthumb-interwark)

Endianness Toolchain default
Float ABI FP instructions (hard)
FPU Type fpvd-sp-di6

Unaligned access | Toolchain default
Generic (-mcpu=generic)

Toolchain default

Build Artifact Binary Parsers

(2 Miscellaneous
v B3 GNU ARM Cross C Linker
(£ General
# Libraries
(2 Miscellaneous
~ B3 GNU ARM Cross Create Flash Image
£ General

v &3 GNU ARM Cross Print Size
(# General Other target flags

Toolchain default
Toolchain default
Enabled (+simd)

Small (-mcmodel=small)

Strict align (-mstrict-align)

BEL & Optimization
fic'® “Optimization” &I U1K 4-5 Fiis.
.

® Optimization Level: None (-O0)

e Function sections (-ffunction-sections): )%

19(53)
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& 4-5 Bt & Optimization

&) Tool Settings i3 Toalchains M Devices #° Build Steps

(% Target Processor
(# Optimization
(# Warnings
(# Debugging
~ 5 GNU ARM Cross Assembler
(# Preprocessor
 Includes
# Warnings
(# Miscellaneous
~ 5 GNU ARM Cross C Compiler
(& Preprocessor
& Includes
(& Optimization
2 Warnings
& Miscellaneous
v 1 GNU ARM Cross C Linker
= General
# Libraries
# Miscellaneous

& General
~ B GNU ARM Cross Print Size
# General

~ B GNU ARM Cross Create Flash Image

Bt E Warnings

Build Artifact Binary Parsers | 1

Optimization Level
[1Message length (-fmessage-length=0)

['char' is signed (-fsigned-char)

Function sections (-ffunction-sections)

[] Data sections (-fdata-sections)

[INo common unitialized (-fno-commaon)

[ Do not inline functions (-fno-inline-functions)
[[]Assume freestanding environment (-ffreestanding)

[ Disable builtin (-fno-builtin)

[lsingle precision constants {-fsingle-precision-constant)
[1Position independent code (-fPIC)

[Link-time optimizer (-flto)

[ Disable loop invariant move {-fno-move-loop-invariants)

Mone (-00) ~

Other optimization flags

Bl & “Warnings” &5 401 4-6 fin.

v
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& 4-6 AL & Warnings

B Tool Settings &3 Toolchains M Devices #* Build Steps

@ Target Processor

(£ Optimization

( Warnings

(& Debugging

83 GNU ARM Cross Assembler
(% Preprocessor
2 Includes
(# Warnings
(# Miscellaneous

B3 GNU ARM Cross C Compiler
(% Preprocessor
2 Includes
(2 Optimization
(% Warnings
2 Miscellaneous

B3 GNU ARM Cross C Linker
(% General
(2 Libraries
# Miscellaneous

3 GNU ARM Cross Create Flash Image
(2 General

3 GNU ARM Cross Print Size
% General

B & Debugging

Build Artifact Binary Parsers | ¢

[JCheck syntax only (-fsyntax-only)

[IPedantic (-pedantic)

[]Pedantic warnings as errors (-pedantic-errors)
[Jinhibit all warnings (-w)

[1Warn on various unused elements (-Wunused)
[JWarn on uninitialized variables (-Wuninitialised)
[JEnable all comman warnings (-Wall)

[]Enable extra warnings (-Wextra)

[JWarn on undeclared global function (-Wmissing-declarati
[JWarn on implicit conversions (-Wcaonversion)
[IWarn if pointer arithmetic (-Wpointer-arith)

[IWarn if padding is included (-Wpadded)

CIWarn if shadowed variable (-Wshadow)

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

[]Generate errors instead of warnings (-Werror)

Other warning flags

lic# “Debugging” I 4-7 Aiw.

4.

Debug level: Default (-g)

3
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[# 4-7 i E Debugging

i Tool Settings & Toolchains M Devices

@ Target Processor
(£ Optimization
& Warnings
% Debugging
v i3 GNU ARM Cross Assembler
(& Preprocessor
& Includes
& Warnings
2 Miscellaneous
~ B3 GNU ARM Cross C Compiler
(2 Preprocessor
2 Includes
(# Optimization
# Warnings
# Miscellaneous
~ 3 GNU ARM Cross C Linker
(& General
# Libraries
# Miscellaneous
v %3 GNU ARM Cross Create Flash Image

(& General
v 3 GNU ARM Cross Print Size
& General
£ >

A Build Steps
p

Debug level Default (-g)

Debug format Toolchain default

[]Generate prof information (-p)
[] Generate gprof information (-pg)

Build Artifact Binary Parsers i 4

-

~

Other debugging flags

B E GNU ARM Cross C Compiler

3

fit® “GNU ARM Cross C Compiler > Preprocessor > Defined

l4n.
AT32F435

symbols (-D)” &L Uk 4-8 s,

USE_STDPERIPH_DRIVER

AT_START F435 V1
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[# 4-8 it E GNU ARM Cross C Compiler > Preprocessor

B Tool Settings | & Toolchains M Devices # Build Steps

(2 Target Processor
# Optimization
(2 Warnings
(# Debugging
w B3 GNU ARM Cross Assembler
(% Preprocessor
# Includes
2 Warnings
# Miscellaneous
w B3 GNMU ARM Cross C Compiler
@ Preprocessor
22 Includes
# Optimization
# Warnings
(# Miscellaneous
w B3 GNU ARM Cross C Linker
# General
2 Libraries
2 Miscellaneous
v B3 GNU ARM Cross Create Flash Image
# General
v B GNU ARM Cross Print Size
# General

[JDo not search system directories (-nostdinc)

[JPreprocess only (-E)

Build Artifact Binary Pa !

Defined symbals (-0} & 8 8 &
AT32F435ZGT7
USE_STDPERIPH_DRIVER
AT_START F435 V1
Undefined symbols (-U) &)

3

FtE “GNUARM Cross C Compiler > Includes > Include paths (-1)”

TGN 4-9 AR .
Bl .

“${workapce_loc:/${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 it GNU ARM Cross C Compiler > Includes

® Tool Settings 2 Toolchains B Devices . Build Steps

@ Target Processor
# Optimization
& Warnings
# Debugging
v B4 GNU ARM Cross Assembler
(# Preprocessar
# Includes
& Warnings
(# Miscellaneous
v By GNU ARM Cross C Compiler
(# Preprocessar
2 Includes
(# Optimization
(# Warnings
# Miscellaneous
~ B GNU ARM Cross C Linker
# General
(2 Libraries
# Miscellaneous
~ B3 GNU ARM Cross Create Flash Image
& General
v B3 GNU ARM Cross Print Size
(# General

Build Artifact Binary Parsers

Include paths (-1)

p |
"${warkspac rojNamel/libraries/cmsis/c
"$iworkspace_locy/${ProjName}/libraries/drivers/inc}"
"${workspace_locy/${ProjName}/dema/board}’

"${warkspace_loc/${ProjNamel/demo,/example/inc}”

<

md/d evie_

[

>

Include system paths (-isystem) IR AR

g

Include files (-include) L= ARE] '§|

21

7N
i an:

Language standard: 1SO C99 (-std=c99)

3

lii & “GNU ARM Cross C Compiler > Optimization” #2540 4-10 fy
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[# 4-10 it E GNU ARM Cross C Compiler > Optimization

¥ Tool Settings & Toolchains M Devices # Build Steps

(2 Target Processar
(£ Optimization
(& Warnings
(2 Debugging
v 3 GNU ARM Cross Assembler
@ Preprocessor
# Includes
(2 Warnings
(# Miscellaneous
v B3 GNU ARM Cross C Compiler
(2 Preprocessor
(3 Includes
# Optimization
(2 Warnings
(# Miscellaneous
v B3 GNU ARM Cross C Linker
(# General
(3 Libraries
(# Miscellaneous
v 8 GNU ARM Cross Create Flash Image
(2 General
v B3 GNU ARM Cross Print Size
(# General

Language standard

Other optimization flags |

fdE GNU ARM Cross C Linker

Build Artifact Binary Parsers (4 |

1SO C99 (-std=c99)

i & “GNU ARM Cross C Linker > General > Script files (-T)” £,

ik 4-11 Fios .

l4n.

“${workspace_loc:/${ProjName}/libraries/cmsis/cm4/device_support/I

inker/AT32F435xG_FLASH.Id}”
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& 4-11 it E GNU ARM Cross C Linker > General

i Tool Settings & Toolchains B Devices # Build Steps Build Artifact Binary Parsers @ Error Parsers

(% Target Processor Script files (-T) & e 8

= Optimizati

%\?thmjlzatlon " e loc/${PrajNamel/libraries/ -md/device_support/startup/linker/AT32F435xG_FLASH.Id}"

(2 Warnings

(% Debugging

v B3 GNU ARM Cross Assembler

(22 Preprocessor
2 Includes
#2 Warnings

22 Miscellaneous
~ [ GNU ARM Cross C Compiler
(2 Preprocessor
8 Includes
# Optimization
# Warnings
# Miscellaneous
~ B3 GNU ARM Cross C Linker
(¥ General
3 Libraries
(# Miscellaneous
~ B3 GNU ARM Cross Create Flash Image
(2 General
~ [ GNU ARM Cross Print Size
(2 General

[ Do not use standard start files (-nostartfiles)

[ Do not use default libraries (-nodefaultlibs)
[INo startup or default libs (-nostdlib)

Remaove unused sections (-Xlinker --gc-sections)

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

[ Omit all symbol information {-s)

fl® “GNU ARM Cross C Linker > Miscellaneous” &35 an & 4-12 fir
7INo

1 -
® Use newlib-nano (--spes=nano.specs): 4Ji%k

e Do not use syscals (--specs=nosys.specs): “4Jik
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& 4-12 it E GNU ARM Cross C Linker > Miscellaneous

B Tool Settings & Toolchains M Devices # Build Steps Build Artifact Binary Parsers ' | %

@ Target Processor
£ Optimization
£ Warnings
(# Debugging
~ B GNU ARM Cross Assembler
@ Preprocessor
& Includes
& Warnings
& Miscellaneous
~ B GNU ARM Cross C Compiler
@ Preprocessor
2 Includes
(& Optimization
2 Warnings
& Miscellaneous
v & GNU ARM Cross C Linker
£ General
& Libraries
(2 Miscellaneous
v 3 GNU ARM Cross Create Flash Image
(3 General Generate map "${BuildArtifactFileBaseName}map”
v i GNU ARM Cross Print Size
& General [ Cross reference (-Xlinker --cref)

Linker flags (-Xlinker [option]) &

Other objects &

[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)
[Overbase (-v)

w

Other linker flags

B E GNU ARM Cross Create Flash Image

Bt & “GNU ARM Cross Create Flash Image > Output file format (-
O)” I 4-13 Fros.

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

B Tool Settings & Toolchains M Devices # Build Steps Build Artifact Binary Parsers ' | %

(£ Target Processor Output file format (-0) | Intel HEX ~
£ Optimization
£ Warnings
(# Debugging
v B GNU ARM Cross Assembler Other sections (-]} &
@ Preprocessor

[J5ection: - .text
[ISection: - .data

& Includes
& Warnings
& Miscellaneous

v 8 GNU ARM Cross C Compiler
@ Preprocessor
2 Includes
(& Optimization
2 Warnings
& Miscellaneous

v & GNU ARM Cross C Linker
£ General
& Libraries
& Miscellaneous

v 3 GNU ARM Cross Create Flash Image
2 General

v i GNU ARM Cross Print Size
& General

~
W

Other flags

B E Toolchains

fic'® “Toolchains” &I 4-14 s .
(ZLUE
e C compiler: gcc
® C++ compiler: g++
® Toolchain path: D:\GMD\toolchain\ARM _toolchain\bin

® Build tools path: D:\GMD\toolchain\GNU MCU Eclipse\Build
Tools\2.11-20180428-1604\bin

e Create flash image: )ik
® Print size: &)ik
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[#] 4-14 AL E Toolchains
® Tool Settings i Toolchains M Devices & Build Steps Build Artifact Binary Parsers {1 | ¥
Mame: |GNU MCU Eclipse ARM Embedded GCC (arm-none-eabi-gcc)
Architecture: ARM (AArch32) ~
Prefix: arm-none-eabi-
Suffix:
C compiler: cc
C++ compiler: g+
Archiver:

Hex/Bin converter: |objcopy
Listing generator: | objdump
Size command: size
Build command: make

Remove command: | rm

W w
=
+

Toolchain path: | DAGMDVtoolchainyARM_toolchainybin

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

Build tools path: |D:\GMD\loolchain\GNU MCU Eclipse\Build Tools\2.11-20180428-1604\bin

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

Create flash image
[ICreate extended listing
Print size

BZE Devices
fii & “Devices” #ET1& 4-15 A

il
Devices > ARM > ARM Cortex-M4 > ARMCM4_FP
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& 4-15 A E Devices

) Tool Settings ¥ Toolchains B Devices # Build Steps Build Artifact Binary Parsers 1 * | *

Device selection (Used by debug. Not yet used during build!)

Name Details 2
ARM Cortex M1 Family (128 kB RAM, 256 kB ROM)
ARM Cortex M23 Family (256 kB RAM, 4096 kB ROM)
ARM Cortex M3 Family (128 kB RAM, 256 kB ROM)
ARM Cortex M33 Family (256 kB RAM, 4096 kB ROM)
v ARM Cortex M4 Family (128 kB RAM, 256 kB ROM)
ARMCM4 Device (Cortex-M4, Rev rOp1, 10 MHz)
ARMCM4 _FP Device (Cortex-M4, Rev rOp1, 10 MHz)
ARM Cortex M7 Family (128 kB RAM, 256 kB ROM) N/
€ >

Device core: Cortex-M4

Memory map (Warning: Not yet used to generate the linker scripts!)

ARMCMA4_FP
Section Start Size Startup
IRAM1 0x20000000 0x00020000 0
IROM1 0x00000000 000040000 1
Edit...

4.2.3 ¥miEF

SERAF TARIE I E MR RS f5, Jie aaiick TR, s THEA
Build “ & 7 5 Build All “&”, ={3#F% “Project > Build Project” ok
“Project > Build All” 2w £ AR Bt HEX X, Wil 4-16 Frs
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{r workspace_cmd - C/C++ - usart]_printf/demoy/example/src/main.c - GOWIN MCU Designer

- [m] X
File Edit Source Refactor Navigate Search Project Run Window Help
M- HR B % Bin| S0 i® RESp [ o] 9 | B4
ByProject Bxplorer 2 | £ %% ¥ = B [ mainc H =8 Zowx Wp @8 = 0O
{0 Proj P = =
v [ usart]_printf 41 firetval none - =] laz W k{s o % -
A 42 /
# Binaries 235 int’ main(uoid) W at32f435 437 board.h
[l Includes 44 5 at32f435_437_clockh
(= Debug 845 system_clock_config(); ®" time_cnt : volatile uint
16 at32_board_init(); = -
¥ & demo 47 uart_print init(115200); ® maintvoid) :
(= board 48
(= example 19 /* output a message on hyperterminal using printf function */
& libraries 5@ printf("Gowin Gowin_ EMPU(GWSAS-25) Cortex-M4 MCU.\rin");
51 printf("usart printf example: retarget the c library printf function to the
52 printf("Gowin and Arter
53 printf("AT32F435ZGT
54 printf("Tested on GMD V1.2 IDE.\r\n");
55
56 while(1)
57
58 printf("usart printf counter: Bu\r\n®,time cnt++); .
T ) > < >
Problems £ Tasks B Console 52 [ Prop De L oGl EE=RME-- -0
CDT Build Conscle [usart1_printf]
arm-none-eabi-objcapy -0 ihex "usartl_printf.elf" “usartl_printf.hex" ~
Finished building: usartl_printf.hex
Invoking: GNU ARM Cross Print Size
arm-none-eabi-size --format=berkeley "usartl_printf.elf"
text data bss dec hex filename
18636 148 1604 12388 3064 usartl_printf.elf
Finished building: usartl_printf.siz
16:18:08 Build Finished (took 7s.336ms)
v
< >« >
125 usartl_printf H

424 T#H

MUG1186-1.1

SERERAE TR PG, K 3-2 (7 g J-Link 5 B8 )5, fHH
ICP T B, T#HBMgmFERTT HEX S0, K 4-17 F1E 4-18 Fizs.

LUE B 01 S iz 4T ICP B L AL

o VI H KAy J-Link, Hialy “IERE

o ININE T EMIA AR BT HEX SO, B 2% o S

HohST s
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& 4-17 ICP %4 T H

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

& 4-18 &

( (@ 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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FERAT AR BT HEX SCHE R 8, AR - g A vt B )
A, AT RS J-Link 07 B A% 8 R B A g AR Bt
Ve
HODEAT, ES KR 2-5 % LI R FAQO009 A1 FAQO0132 it & Segger J-Link ZXZ)#K
1) Artery 2844

LR R n e W ek
o i E HIbIHIRXILIN
o ERIFIH AR
o JazIFLIIK
AL B 5 B Em

EFESEHFL “Run > Debug Configurations > GDB SEGGER J-Link
Debugging”, B+ “New” IEI, L4172 TR )R AR & ik
T, Wik 4-19 AR

4-19 E 1 B B ERIETR

W Debug Configurations x
Create, ge, and run configurati ﬁ
= . -
= x| S Name: ‘usarttprlnti Debug |
| [5] Main . %¥ Debugger| I Startup | & Source| [C] Common . SVD Path
[€] C/C++ Application X
. Project:
[E] C/C++ Attach to Application
[€] €/C++ Postmortem Debugger \usarﬂ,nrind Browse..
[£] C/C++ Remote Application C/C++ Application:
[£] GDB Hardware Debugglr\g ‘Debug\usarﬂ_print{a\l
[£] GDB OpenOCD Debugging
[£] GDB PyOCD Debugging Variables... Search Project... Browse...
[£] GDB QEMU Debugging Build (if required) before launching
[£] GDB SEGGER J-Link Debugging
[©] usartl_printf Debug Build Configuration: | Select Automatically ~

B Launch Group () Enable auto build (O Disable auto build
® Use workspace settings Configure Workspace Settings...
< >

Filter matched 11 of 11 items

@ BT Az

1. BcE Main & I5

PR O ST B IR Y “Main” T,
K 4-20 Fixs

f¥) Project £ C/C++ Application %5117,

P B = A R LR
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B 4-20 AL E Main £
[E| Main . %* Debugger| I+ Startup| &~ Source| ] Common| &, SVD Path

Project:

|usart1_printf Browse...

C/C++ Application:

| Debug\usartl_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...

2. T & Debugger i

e O AL B IR ) “ Debugger” 1610, FCE 2 AR A
TFEH] J-Link 1 GDB 51k 1, 4nf&| 4-21 Fios.

1 -

e Device name: AT32F435 5{-AT32F435 ({1 A6 ICP #fk T
15

Endianness: Little

Connection: USB

Interface: SWD

Verify downloads: ERi\z)ik
Initialize registers on start: ERi\‘4)i%
Local host only: ERi\‘4)i%
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& 4-21 BLE Debugger IR

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

J-Link GDB Server Setup ~
[~ Start the J-Link GDB server locally []Connect to running target
Executable path: |$(j|inI-c_path}f${i|ink_gdbsewer} Browse...| |Variables...
Actual executable: |C:;’Program Files (x86)/SEGGER/JLink/)LinkGDBServerCLexe

(to change it use the global or workspace preferences pages or the project properties page)
Device name: |AT32F4SSZGT? | Supported device names
Endianness: (@ Little O Big
Connection: (® USB (@] l:l (USB serial or IP name/address)
Interface: ® SWD O ITAG
Initial speed: () Auto () Adaptive @) Fixed kHz
GDB port:
SWO port: [ Verify downloads Initialize registers on start
Telnet port: Local host only [ Silent
Log file: | Browse...
Other options: |fsing|erun -strict -timeout 0 -nogui

Allocate console for the GDB server M Allocate console for semihosting and SWO
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
v

3. B E Startup &I

e L BB PR R T Y “ Startup” &I, FCE 4 AT T

FE[Y Startup <5, 41K 4-22 .

(ZLUE

Enable semihost: Az, Wiifa)ik, i
Enable SWO: Azik; WiRz)ik, #&flGn
Pre-run/Restart reset: ik

Set breakpoint at: main: )ik

Continue: Jik

VN
=
&4
H

A BE = LAY
o LAY
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& 4-22 B8 Startup i£IR

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

Initialization Commands

~
[]Initial Reset and Halt Type: l:l Low speed: kHz
JTAG/SWD Speed: @ Auto () Adaptive () Fixed kHz
[“1Enable 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
[Load symbols
(® Use project binary: usart1_printf.elf
(D) Use file: Workspace... | File System...
Symbols offset (hex): |:|
[]Load executable
(® Use project binary: usart1_printf.elf
(D) Use file: Workspace... | File System...
Executable offset (hex): |:|
Runtime Options
[IRAM application (reload after each reset/restart)
Run/Restart Commands
[~ Pre-run/Restart reset Type: l:l (always executed at Restart)
[]Set program counter at (hex):
[+]5et breakpoint at:
[ Continue "

BB LEIR

i T HA Debug “ # ¥ 7, EEYHTHAF T Debug BLE, i
BENFOBRGOIRE, $UTHIS R E . PRI BT EERE, WE
4-23 Fiso
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& 4-23 BRIE L ER

{r workspace_cmd - Debug - usarti_printf/demo/example/src/main.c - GOWIN MCU Designer - O X
File Edit Source Refactor Navigate Search Project Run Window Help

N-HO B rn®2e 2SSl -0-i®s - -G -ee [Quick Access] | 5 | BB 45
45 Debug 2 | ¥ =08 ®-vai. 2 =g
~ [£] usart]_printf Debug [GDB SEGGER J-Link Debugging] = | et =

v (B usart]_printf.elf
~ ® Thread #1 57005 (Suspended : Step)
= main() at main.c:53 0xB001226
W IlinkGDBServerCLexe
W arm-none-eabi-gdb < >
1 Semihasting and SWV

Name Type

[ mainc 2 = B 5= Outline 22 =8
system_clock_config(); A ERETR I
2t32 board init(); . . E d?
vart_print_init(11520@); =l at32f435 437 board.
B at32f435 437 clockh
/* output a message on hyperterminal using printf function =/ @Y time_cnt : volatile uint32 1

printf("Gowin Gowin_EMPU(GWSAS-25) Cortex-M4 MCU.\r\n");

printf("usart printf example: retarget the ¢ library printf function to the usart\rin™); e main(void) : int

printf("Gowin and Arter r\n");
printf("AT32F4352GT r\n");
printf("Tested on GMD V1.2 IDE.\r\n");
\}rhlle(l) .
G Cansale 32 & Tasks [#] Problems (J Executsbles Bl Debugger Cansole [] Memory ] | ESE B -5-= 0
usartl_printf Debug [GDB SEGGER J-Link Debugging] JLinkGDBServerCLexe
...Breakpoint reached [ address 8x@8001226 ~
Reading all registers
Read 4 bytes @ address Bx88801226 (Data = BxFEGB436C)
Removing breakpoint @ address 8x@3801226, Size = 2
v
< >
‘@

4.3 &E&it

Gowin_EMPU(GW5AS-25)37ff GMD (Sl ik A : V1.2) #tF
MR gmfE S %, B i Gowin EMPU(GW5AS-
25) V1.0.zip JREUI N ZH &1t

...\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
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5 Keil5 #ft:  # 5.1 B Z%E

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_V2.2.7.zip, fif#t/E4EECA:
ArteryTek AT32F435_437 DFP.2.1.5.pack, X223 i1,

5.2 R ERRIE
5.2.1 STz

245 Artery sy HEL S, Keils BAFmi & 2 Artery AT32F435 R 5148
fF, M0 TR IR “AT32F4357, & 5-1 Bk,
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& 5-1 SR EHiEFE

Select Device for Target Target 1'.. X

Terice |

ISoﬂware Packs LI

Vendor:  AtenyTek
Device:  -AT32F4352GT7

Toolset:  ARM
Search: I
Description:
€3 -AT32F435VDTT ;I AT32F4 is a new 32+bit high performance, low power consumption ~
89 _AT3I2F435VGTT universal microcontroller family powered by the ARM Cortex-M4 RISC
core which targeted at various MCL application areas.
3 -AT32F435VMTT AT3I2F4 family integrates features to simplify system design and provide
customers wide range of comprehensive and superior cost effective
€3 -AT32F435ZCTT MCU portfolios with proven technology and great innovation.
€1 -AT32F4352DT7
PN - AT30FA3526TT AT3I2F435 - ARM Cortex-M4 Core
-AT32R435ZGTY Frequency up to 288 MHz
8 - ATI2FA35ZMTT Flash access zero wait state -
Single-cycle multiplier and hardware divider
V%g AT32R437 NVIC support 16 intemal, 68 extemal interupts, each has 16 priority
¢ AT32WB41x Series levels
. 2l v

0K I Cancel Help |

5.2.2 B EIixIR

BZE Device

iR AR TS, “Device” LI SRSt N “AT32F4357, ik
4309 “ArteryTek AT32F435_437 DFP.2.1.5”, [ 5-2 .

& 5-2 At E Device

Options for Target 'usart1_printf' X
Device |Target I Output I Listingl Uzar I C/C++ I hezm I Linker I Debug I Vtilities
ISoﬂware Packs LI
Vendor: AeryTek Software Pack
Device: -AT32F4352GT7 Pack: IMewTek.ﬂT&ZFﬂﬁ_ﬂT_D FP.2.15
Toolset: ARM URL:  www keil. comsddz
Search: I
81 -ATI2F425VMTT :I AT32F4 iz a new 32-+bit high performance, low power consumption s
81 _AT22FA357CTT universal microcontroller family powered by the ARM Cortex-M4 RISC
- core,which targeted at various MCL application areas.
3 -ATI2F435ZDT7 AT3I2F4 family integrates features to simplify system design and
e _AT30FA352GTT provide customers wide range of comprehensive and superior cost
-AT32FA35ZGTT effective MCL portfolios with proven technology and great
83 -AT2F435ZMTT innovation.
T ATa2RAaT AT32F435 - ARM Cortex-Md Core
A% AT32WBA1x Series Frequency up to 288 MHz
) Rk Flash access zero wait state
¥ STMicroelectronics Single-cycle muttiplier and hardware divider
NVIC support 16 intemal, 68 extemal intemupts, each has 16 priorty
levels
| | |~ v
)4 I Cancel Defaults Help |
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Bl E Target

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

wHE, Wk 5-3 k.
Bl .
IROM1:
- gkl 0x8000000
- K/h: 0x100000
IRAM1 :
- jEghibik: 0x20000000
- K/h: 0x60000

¥ 5-3 AL & Target

ki Options for Target 'usart1_printf'
Device Target lDutput ] Listing] Uszer I CAC++ ] h=m
AteryTek -AT32F4367GT7 c

¥al (MHz): [12.0

=

Operating system: | MNone

System Viewer File:

ARM Compiler:

] Linker] Debug ] Utilities]

ode Generation

|Use default compiler version 5 j

™ Use Cross-Module Optimization
[ Use MicroLIB I

|.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: | | c ~ RAMZ: | | r
I RoM3: | | C ~ RAM3: | | r

on-chip on-chip
¥ IROM1: |B000000  {Bx100000 g W  IRAM1 220000000 [0x60000 ~
r  IRomz: | | « r IRamZ | | r
[ o | Concel | Defales | Help

BLE C/C++

fii & “C/C++ > Preprocessor Symbols > Define” #1 “Include

Paths” %1,
Wil .
AT32F435

ﬁu 5'4 Fﬁﬂ_‘—\‘o

USE_STDPERIPH_DRIVER
AT_START_F435 V1
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& 5-4 Bt E C/C++

Options for Target 'usart1_printf’

Device I Target I Uutputl Listingl User CAT++ |.l\sm I Linker I Debug I Utilitiesl

— Preprocessor Symbols
Define: IAT&ZF-HSZGW.US E_STDPERIPH_DRIVERAT_START_F435_W1

Undefine: I

— Language / Code Generation

[ Execute-only Code [~ Strict ANSIC Wamings: I.NI Wamings 'l

Optimization: Im [ Enum Container always int ™ Thumb Mode

r Optimize for Time r Plain Char iz Signed [ No Auto Includes
[ Split Load and Store Muttiple [~ Read-Only Posttion Independent [~ C99 Mode

¥ One ELF Section per Function [~ Bead-Write Position Independent [~ GNU extensions

l”g:tﬂe I..\Iibraries\qﬂsis\aﬂ-i\core_support;..\Iibraries\c:'nsis\cm-i\device_support:..\Iibraries\dri\rers\inc:..\d- J
5

Misc I
Controls

Compiler | —cpu Cortex-M4 fp g 00 —apcs=interwork —split_sections - .. Abraries/cmsis/cmd/core_support -l - &
contral | /libraries/cmsis/cm4/device_support - . Jlibrafies/drivers/inc - ../demo/example/ing -
string

W

0K I Cancel Defaults | Help |

B # Debug

W SEAE ] J-Link 1720 8%, FCE “Debug > J-LINK/J-TRACE Cortex” i%
i, Wl 5-5 Fis .

B 5-5 & 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  Settings | * Lse: |J—LINK,-’ J-TRACE Cortex ;I Settings |

[ Limit Speed to Real-Time

¥ Load Application at Startup ¥ Run to main() [¥ Load Application at Startup ¥ Runto main{)
Initialization File: Initialization File:

| Bl I |

Restore Debug Session Settinggs —————————————— Restore Debug Session Settings

¥ Breakpoints v Toolbox [V Breakpoints [V Toolbox

[ Watch Windows & Performance Analyzer [ Watch Windows

¥ Memory Display ¥ System Viewer ¥ Memory Display ¥ System Viewer
CPU DLL: Parameter: Driver DLL: Parameter:
ISAHI‘U‘ICI‘U‘IE‘..DLL | -REMAP -MPLI IS&HMCME’..DLL | -MPU
Dialog DLL: Parameter: Dialog DLL: Parameter:
|DCM.DLL |-pCI'u'I4 |TCM.DLL |13cru14
[~ Wam ff outdated Executable is loaded [~ Wam if outdated Executable is loaded

Manage Component Viewer Description Files ... |

)4 I Cancel | Defaults | Help |

Sk 3-2 197 k% J-Link i 545 )m, il “Settings”, FLE J-

EZ0 )

Link/J-Trace Target Driver, #/& 5-6 /s
il -
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5 Keil5 32 Fr 5.2 BAFAE AT

[ ] Port: SW
e SWD IDCODE: 0x2BA01477
[# 5-6 AL E J-Link

Cortex JLink/JTrace Target Driver Setup x

Debug |Trace | Flash Down\oadl

J-Link / J-Trace Adapter—————— ~SW Device
SN: IDCODE Device Name Move
Device: J-Link ARM SWDI | 0x2BAD1477  ARM CoreSight SW-DP i|
HW : V800  dlil: | V6.04 M

FW IJ-Link ARM V8 compiled No

Port: Max {+ Autormatic Detection 1D CODE: I
ISW j IS MHz j € Manual Configuration  Deyice Mame: I

Auto Clk | Add Delete | Update IR len: I
Connect & Reset Options Cache Options Download Options
Tenmes INormaI | Reser |Norma\ ~|| @ cache code I™ Verify Code Download
[¥ Beset after Connect [v Cache Memary [~ Download to Flash
~Interface TCP/IP Misc
Network Settings
@« USB " TCP/IP .
IP-Addres: Port (Auto: Autodetect JLink Info |
Scan | I 127 . 0 . 0 . 1 - I 0
Ping | JLink Cmd |
State: ready

"E I Bl | =1 |

Bt & Flash

BiE “Utilities > Settings” &1, 14% Flash T #07 X gmiEH%, 0
Kl 5-7 fiome

Blan.

T EIIRE:

- Erase Sectors
- Program

- Verify

Flash %ifs 5ii%:

- 1M
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5.2 BAFAE AT

5.2.3 %miE

5.24 T#

MUG1186-1.1

[# 5-7 B E Flash

Cortex JLink/)Trace Target Driver Setup

Debugl Trace Flash Download l

Download Function RAM for Algorithm
LOAD I¥ Program
Fd  © EraseSectors [ Verify Start:[0x20000000  Size: [0x1000
" Do notErase [ Resetand Run
Programming Algorithm
Description Device Size Device Type Address Range
AT32F435 Int.Flash M On-chip Flash 08000000H - 0BOFFFFFH
Start: | Size:

Add |

= |

SEREAT TR R)G, a2 O IERIERE J-Link 07 24%,

“Download” (¥%), F#EHMgwFEKIT, WA 5-8 fimr.

THEGERUE, % FHRM I KEY3 $#%8 (Bl MCU NRST), & fi MCU,

BATREFE
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5.2 BAFAE AT

& 5-8 T#

K2 C\Users\liukai\Desktop\usart]_printf\projectiusartl_printf.uvprojx - pVision - m] X
Eile Edit View Projet Flash Debug Peripherals Tools 3SVCS Window Help
1EHdd| -9 | | m | £ Il | B asarasTax JRe a-jle oo &|E-| A
& e % | usartt_prints PRI R R
Project L | ] mainc T
2% Project: usart]_printf o By L A
=T usart]_printf 32 0]/** @addtogroup 435_USART_printf USART printf
B 15 user 33 '/@.
34
(] at32f435.437_clock.c =
L] at32f435 437 int.c 36 _ IO uwint32_t time_cnt = 0;
j main.c 37
5 b gz " Bk T in L 1
* @brief main function.
] at32f435_437_board.c . -
40 * @param none
M firmware 41 retval none
] at32f435_437_crm.c 42 “f
= 43 int main(wvoid)
A | El=] 43 14 v
i Project |€FBooks | {3} Functi...| Oy Templ... >
Build Output b x |
A
Target info:
Device: -RAT32F435ZGT7
VTarget = 3.313V
State of Pins:
TCK: 0, TDI: 1, TDO: 1, TMS: 1, TRES: 1, TRST: 1
Hardware-Breakpoints: €
Software-Breakpoints: 81%2
Watchpoints: 4
JTAG speed: 4000 kHz
Erase Done.
Programming Done.
Verify CK.
Flash Load finished at 17:50:47 W

* JLink Info: Reset: Reset device via AIRCR.SYSRESE] J-LINK / J-TRACE Cortex

5.2.5 BiER

MUG1186-1.1

SERBATF AR BT N B, AR P A g AR BT B R, AT A

J-Link 17 B8 55 R 4 ml A mAE wit .

B “Start/Stop Debug Session” (@), #A#BHR, WK

5'9 ﬁﬁﬂ_‘—\‘o
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5.3 ZH it

& 5-9 BN

K2 C\Users\liukai\Desktop\usart]_printf\projectiusartl_printf.uvprojx - pVision - m] X

Eile Edit View Projet Flash Debug Peripherals Tools 3SVCS Window Help

E5da| -y | == | 5 1| B arszrazrzc vadﬁ‘o X JI=EES
FEO|BTFEFL | DB BEBEE O 3-8 2 @] %
Registers o [ Disassembly a
Rezioter [¥elwe |-] | ©=03000D&0 FOOOFs20 BL.W uazt_print_init (0x0B000FA4) ~
50: printf ("Gowin Gowin_ EMPU(GWSR5-25) Cortex-M4 MCU.\r\n"):
0x08000D€4 AQOC ADR 0, {pc}+0x34 ; BOxO8000DSE
0x08000D66 FTFFFB3D BL.W _ 2princf (0x030003E4)
s1: printf("usart printf example: retarget the c library printf function to the usart\r
=-0x05000D6R 4816 LDR 0, [pc, #88] ; E@0x08000DC4 v
R4 0x000. . . < >
hits) 0200, . .
i) 05000 .
x
bt i _] mainc | _] startup_at32f435 437.5 -
R3 0x000. . . 47 uwart_print_init(115200); ~
R9 D000, . . 48
RO 0080 49 * pgutput a message on hyperterminal using printf function */
m ol 50 | printf("Gowin Gowin EMPU(GWSAS-25) Cortex-M4 MCU )
i3 (SP) DiZDD”. D[) 51 printf ("usart printf exampl retarget the c library printf function to the usart\:
¥ 52 printf ("Gowin and Artery***
53 printf ("AT32F435ZGT7T
4] 0... 54
[ Banked 5] while (1)
[ Bysten | seQ |
= Internal 57 intf("usart printf counter: fuhrin®,ti .
Mode Thread printf ("usart printf counter: uhzhn", time_cnt++);
Privilege  Privi... £ delay sec(l):
Stack MsP - 59 -} ©
[l project | 5 Registers < >
Command a [ Call Stack = Locals b x |
| Mame Location/Value Type
Load "C:\\Users\\liukai\\Desktop\\usartl printf\\projecti\0l N
# JLink Info: Reset: Halt core after reset via DEMCR.VC COCRI main LY
* JLink Info: Reset: Reset device via AIRCR.SYSRESETREQ. "
< >
>
ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet | r;-‘jCaHStack—Locals ﬂllemnlﬂ
J-LINK / J-TRACE Cortex t1: 012281990 se

5.3 &t

MUG1186-1.1

Gowin_EMPU(GW5AS-25)37 £f Keil5 (il ¥4 : V5.26) #
B gwIESH R, i SR Gowin EMPU(GW5AS-
25) V1.0.zip 3R 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
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6 XMC 2 0 #it 6.1 DhREHIA

an)
alay
(S{-

6XMC Bt

6.1 ThEEfEA

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.

6.2 INREHEE]

XMC #1730y 4 AR, BN RAIRE AN R A7k &, N A A 51
A A, B AN, ﬁu@l 6-1 e
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6 XMC #% [ # it

6.3 {55k

6.3 [E5HHA

& 6-1 XMC IhEetER

Address/Data bus

=
XMC
XMC registers AHB XMC memory AHB
interface interface
Central memory
controller

NOR/PSRAM memory interface

NAND bank2 memary interface

NAMND bank3 memory interface

PC card memory interface

SDRAM bank0 memory interface

SDRAM bank1 memory interface

———® XMC_A[25:0]
——x] XMC_D[15:0]
=] XMC_NOE
0 XMC_NWE
] XMC_NWAIT

= XMC_NE[4:1]
————»& XMC_NADV
L w[ XMC_LB
I »[ XMC_UB
————— 0 XMC_CLK

F————®{ XMC_NCE[3:2]
= XMC_INT[3:2]

————®J XMC_NCE4_1
—————® XMC_NCE4_2
———® XMC_NREG
———»=] XMC_NIORD
] XMC_NIOWR
—————] XMC_CD
— XMC_INTR

——5] XMC_SDCS0
———— ¥ XMC_SDCKED
——] XMC_SDNWE
———P] XMC_SDNRAS
4—— I XMC_SDNCAS
—] XMC_SDCLK
————] XMC_SDCS1
— & XMC_SDCKE1

SRAM/NOR/PSRAM
RRESE.

NANDSFEES S,

PCRRBEESE.

SDRAMEFE ESE.

Gowin_EMPU(GW5AS-25)37 £ XMC [Fl5 & Al 5 2 R, XMC
B OM{E 576 FPGA — IR an <k 6-1 Fios.

#* 6-1 XMC {55#i& (FPGA fil)

B A7 110 ik 5 FPGA HIE[ /0 £
XMC_CLK 1 in {5 = P2-152

XMC_NE 1 in HiEES P2-164

XMC_NADV 1 in HuhE B LA AE S | P2-176

XMC_NOE 1 in HH R R P2-153

XMC_NWE 1 in EifRefE T P2-34

XMC_NWAIT | 1 out | ZEfHES P2-159

XMC_LB 1 in FAERES P2-180

XMC_UB 1 in FHERES P2-181

XMC_A [25:16] | in Hhhk 2 XMC_A[16]: P2-101
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6.3 {55 Hiid

K

1’0

=
=

Eitipay

5 FPGA HE /0 2 F5

XMC_A[17]:
XMC_A[18]:
XMC_A[19]:
XMC_A[20]:
XMC_A[21]:
XMC_A[22]:
XMC_A[23]:
XMC_A[24]:
XMC_A[25]:

P2-102
P2-103
P2-3
P2-4
P2-5
P2-6
P2-2
P2-165
P2-166

XMC_D

[15:0] inout

s B4R EEE B A

27

XMC_DI0]:
XMC_D[1]:
XMC_DI[2]:
XMC_DI[3]:
XMC_DI4]:
XMC_DI[5]:
XMC_DI6]:
XMC_D[7]:
XMC_DI8]:
XMC_DI[9]:

XMC_D[10]:
XMC_D[11]:
XMC_D[12]:
XMC_D[13]:
XMC_D[14]:
XMC_D[15]:

P2-107
P2-119
P2-145
P2-146
P2-68
P2-47
P2-50
P2-51
P2-75
P2-76
P2-78
P2-79
P2-81
P2-92
P2-99
P2-100

MUG1186-1.1

XMC #: [ )5 5175 Cortex-M4 MCU AT32F435 — il ({5 5 filid in#k

6'2 ﬁﬁﬂ_‘—\‘o

F* 6-2 XMC {55#i& (MCU )

(EREEZL i

51 AR

2 HTheE

XMC_CLK

PD3

SPI2_SCK/12S2_CK/
SPI2_MISO /USART2_CTS/
QSPIM_SCK/XMC_A8 / XMC_CLK/

DVP_D5

XMC_NE

PG12

QSPI2_I01/ SPI4_MISO /

USART6_RTS_DE / CAN2_TX / XMC_NE4

XMC_NADV

PB7

TMR4_CH2 / TMR8_BRK/
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5 AR

ke

I2C1_SDA/SPI4_SCK/12S4_CK/
USART1_RX/QSPI2_|01/
XMC_NADV / DVP_VSYNC / SDIO1_D0

XMC_NOE

PD4

SPI2_MOSI/12S2_SD/
USART2_RTS_DE / XMC_A9 / XMC_NOE

XMC_NWE

PC2

TMR20_CH2 /

SPI2_MISO /12S2_SDEXT / UART8_TX /
SDIO2_D2/ EMAC_MII_TXD2/
XMC_SDCS0 / XMC_NWE

XMC_NWAIT

PD6

SPI3_MOSI/12S3_SD / USART2_RX/
XMC_A11 / XMC_NWAIT / DVP_D10

XMC_LB

PEO

TMR4_EXT / TMR20_EXT / UART8_RX/
XMC_LB / XMC_SDDQML / DVP_D2

XMC_UB

PE1

TMR1_CH2C / TMR20_CH4 / UART8_TX/
XMC_UB / XMC_SDDQMH / DVP_D3

XMC_A[16]

PD11

|2C2_SMBA/ USART3_CTS /
QSPI1_100/

XMC_A14 / XMC_SDBAO /
EMAC_MII_RXD2 / XMC_A16_CLE

XMC_A[17]

PD12

TMR4_CH1/12C2_SCL/
USART3_RTS_DE/QSPI1 |01/
XMC_A15/ XMC_SDBA1 /
EMAC_MIl_RXD3 / XMC_A17_ALE

XMC_A[18]

PD13

TMR4_CH2/12C2_SDA/
UART8_TX/QSPI1_|03/
XMC_SDCLK / XMC_A18

XMC_A[19]

PE3

TMR3_CH1/TMR20_CH2 /
XMC_A19 / DVP_D9

XMC_A[20]

PE4

CLKOUT1 / TMR3_CH2 /
SPI4_CS/12S4_WS/TMR20_CH1C/
XMC_A20 / DVP_D4

XMC_A[21]

PES

TMR3_CH3/TMR9_CH1 /
SPI4_MISO / TMR20_CH2C /
XMC_A21/ DVP_D6

XMC_A[22]

PE6

TMR3_CH4 / TMR9_CH2/
SPI14_MOSI /12S4_SD / TMR20_CH3C /
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5B 47

5 AR

ke

XMC_SDNRAS / XMC_A22 / DVP_D7

XMC_A[23]

PE2

TMR3_EXT / SPI4_SCK / 12S4_CK /
TMR20_CH1/

QSPI1_|02 / XMC_SDNCAS /
EMAC_MII_TXD3 / XMC_A23

XMC_A[24]

PG13

QSPI2_SCK / SPI4_MOSI/12S4_SD /
USART6_CTS /

EMAC_MII_TXDO / EMAC_RMII_TXDO /
XMC_A24

XMC_A[25]

PG14

QSPI2_100/SPl4_CS /1284 WS/
USART6_TX/QSPI1_I03/
EMAC_MII_TXD1/EMAC_RMIl_TXD1 /
XMC_A25

XMC_DI[0]

PD14

TMR4_CH3/12C3_SCL /
UART8_RX / XMC_DO

XMC_D[1]

PC6

TMR3_CH1/TMR8_CH1/12C1_SCL/
12S2_MCK / USART6_TX/XMC_AO0 /
SDIO1_D6 / DVP_DO / XMC_D1

XMC_D[2]

PC11

TMR5_CH3 / 12S3_SDEXT / SPI3_MISO /
USART3_RX / UART4_RX /
QSPI1_CS/SDIO1_D3/

DVP_D4 / XMC_D2

XMC_DI[3]

PC12

TMR11_CH1/12C2_SDA/
SPI3_MOSI/12S3_SD/
USART3_CK/UARTS5_TX/
SDIO1_CK/DVP_D9 / XMC_D3

XMC_DI[4]

PE7

TMR1_EXT / UART7_RX/
QSPI2_I00 / XMC_D4

XMC_DI[5]

PA3

TMR2_CH4 / TMR5_CH4 / TMR9_CH2 /
1252_MCK / USART2_RX / QSPI2_I03 /
SDIO2_CMD / EMAC_MII_COL /
XMC_D5

XMC_DI6]

PA4

SPI1_CS/12S1_ WS/
SPI3_CS/12S3_WS/

USART2_CK / USART6_TX /

SDIO2_D4 / SDIO2_D0 / OTGFS2_SOF /
DVP_HSYNC / XMC_D6

50(53)




6 XMC #z it 6.4 ZE T

(EREELL i SIREH | RHThEE

XMC_D[7] PA5 TMR2_CH1/ TMR2_EXT / TMR8_CH1C /
SPI1_SCK/12S1_CK/

USART6_RX / QSPI2_|02 /

SDIO2_D5/ SDIO2_D1/XMC_D7

XMC_D[8] PE11 TMR1_CH2/SPI4_CS /1284 WS/
UART5_RX / XMC_D8

XMC_D[9] PE12 TMR1_CH3C / SPI1_CS /1251 WS/
SPI4_SCK /12S4_CK / XMC_D9

XMC_D[10] PE13 TMR1_CH3/SPI1_SCK/12S1_CK/
SPI4_MISO / XMC_D10

XMC_D[11] PE14 TMR1_CH4 / SPI1_MISO /
SPI4_MOSI / 12S4_SD / XMC_D11

XMC_D[12] PE15 TMR1_BRK / SPI1_MOSI / [251_SD /
XMC_D12

XMC_D[13] PB12 TMR1_BRK / TMR5_CH1 /

12C2_SMBA/ SPI2_CS /12S2_ WS /
SPI4_CS/12S4 WS/

SPI3_SCK /12S3_CK /

USART3_CK / CAN2_RX/
EMAC_MII_TXDO / EMAC_RMII_TXDO /
OTGFS2_ID / XMC_D13

XMC_D[14] PD9 USART3_RX / EMAC_MII_RXDO /
MAC_RMIl_RXDO / XMC_D14
XMC_D[15] PD10 USART3_CK / EMAC_MII_RXD1/

EMAC_RMII_RXD1/ XMC_D15

vE!
SR XMC #% D5 5 AN HABTIRE, 1§ 2 MR 6-1 205 5 £ FPGA — 1l 1/0
KB, A5 T5 %R =R 00 SE Baan N it 7 1 E S

6.4 SEFH{f
B2 R 2-3 BB F AR HZEIE “XMC”,

6.5 SE it

Gowin_EMPU(GW5AS-25)# it [A2P 5 H 5 70 8 I XMC #:10%5%
it

\)
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6.5.1 EZEH

I A T R Gowink EMPU(GW5AS-25) V1.0.zip 3REUIN N 2% %
it

...\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
FEFFIBAT S RN PR

Cortex-M4:AT32F4352GV7
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

652 R+ EH

3@ S T g Gowin EMPU(GW5AS-25) V1.0.zip 3REXUN F &% %

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
c

FEFP IS AT 45 R U0 N s

Cortex-M4:AT32F435

Asynchronous PSRAM mode of XMC interface.
rxbuffer[0] is 1224

rxbuffer[1] is 1234
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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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