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SD-Card;

MCU ¥ H4h SPI-Flash F# 5 5h .

2019/08/18

1.2

MCU 45 S 3 ga RE e SCREY R AN ¥ % DDR3
Memory;
® BE 4 ITCM. DTCM Size #1 IDE |78

2019/09/27

1.3

SR AL MCU 4t {4+ GOWIN MCU Designer F1fiF1 D) fE -

2020/01/16

1.4

® MCU fiffFitit 5 AR Bt SCRFAME 3% PSRAM:;
® HH MCU %t GMD V1.0:

® T RTOS %X it;

® Ifin AHB2 M1 APB2 ¥ fig i 24 R A A A 25 it

2020/03/05

1.5
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1.6

MCU SZRFAMNER TR A7 455
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1 ARM Keil &t 1.1 A2 s

1 ARM Keil 3

1.1 BHRE

1527 ARM Keil MDK Wi £244L 1] Getting Started with MDK.
YE !
¥ FH ARM Keil MDK V5.26 % DL _EfRAs,

1.2 TR

i ARM Keil MDK #4T Gowin_ EMPU_M1 844w feiit, 75800
TR, BCEET. MBS, k. FEAHER.

121 BETHE

M Fi$T - ARM Keil MDK, &£ 54~ “Project > New uVision
Project...”, BT, Wk 1-1 Fis.

1-1 8IETIE

File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help
J E ; MNew pVision Project...
MNew Multi-Project Workspace...
Open Project...
Project
Close Project
Export
Manage

Select Device for Target ...

Remove Item

62

Options...

Clean Targets

Build Target

Rebuild all target files
Batch B

Batch S
Build Qutput Trans

Stop build

1.2.2 BCEiEIN
B2

Gowin_EMPU_M1 & ARM Cortex-M1 %, B LL2sfS5H0 & Ny
“ARM Cortex M1 > ARMCM1”, #nl& 1-2 7w

IPUG536-1.7 1(19)



https://armkeil.blob.core.windows.net/product/gs_MDK5_4_en.pdf

1 ARM Keil &t 1.2 TREMER

KA Options for Target 'led" X
Devics |Target | Dutput | Listing| User | C/0++ | dan | Linker | Debug | Veilities |
|Scﬂ'.-.-a|'e Packs J
Vendor: ARM Software Pack
Device: ARMCM1 Pack: |ARM.CMSIS.56.0
Toolset: ARM URL: http:/fwww. keil. com/pac
Search: |
=¥ ARM a | |The ARM Cortex-M1 FPGA processor is intended for deeply
4 % ARM Cortex MO ::IJFT:\:IG\:I:T:I applications that require a small processor integrated into
+- % ARM Cortex MO plus The ARM Cortex-M1 processor implements the ARMvE-M

%2 ARM Cortex M1 architecture profile
= ortex

#1715 ARM Cortex M23

#1715 ARM Cortex M3

+-T5 ARM Cortex M33

+-“T5 ARM Cortex M35P

415 ARM Cortex M4 |

x| cwea Defunles Kelo
BLE ROM 1 RAM
Gowin_EMPU_M1 )5S A7 i 45 BN B4R 2 77 it % /F 9 ROM.
Gowin_EMPU_M1 1) A FS 80 A7 it 5% B0 58 20 A7 6k 25 7E 9 RAML
1. K& ROMC Internal Instruction Memory) #1 RAM(Internal Data Memory
(R aa L AN Size.

ROM #as i A1 Size At & -
® )14k SPI-Flash T#{/ash 7=
- ROM 2. 0x400;
- ROM Size: iftR#EM/411t ITCM Size ILPrlic Bk i%E, LA
B &K TEHASEZ R A, wEAN 0x7C00.
® N ITCM MG F #3077
- ROM jii4Hihl: 0x00000000;
- ROM Size: iEHREM 41T ITCM Size FIZirfl B R EE, LA
B R T EESE &I AR, % E N 0x8000.
RAM A2 t& i3k A1 Size Br & -
® RAM jii5HiHl: 0x20000000;
® RAM Size: iEMRIEREEE¥E1T DTCM Size [SZhRACE R E, LI
HH R T HAS R N, BB N 0x8000.
ZRF H N Block RAM {4 /7 B2, ITCM F1 DTCM ) Size BC B A
felt A Block RAM [ 5 R A7Ai U5 -
® GW1N-9/GW1NR-9/GW1N-9C/GW1NR-9C/GW2AN-9X, ITCM &,
DTCM f KAt & A 32KB, #15 ITCM 2 DTCM AN 2% O i
BN 32KB, NA—MifiEes ok R e B~ 16KB;
® GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/GW2ANR-18C/G

IPUG536-1.7 2(19)




1 ARM Keil #f4

1.2 TREMER

IPUG536-1.7

W2AN-18X, ITCM = DTCM fx KA L E Jy 64KB, 1% ITCM (¢
DTCM AN fif 2% UL E Dy 64KB, T 53— M 25 oK R BEIIC &
16KB;

® GW2A-55/GW2A-55C/GW2AN-55C, ITCM 5% DTCM # KA it & A
256KB, 1R ITCM 5 DTCM KA fififi 4 CLACE Y 256KB, 75—
MR R BEECE Y 16KB.

ROM (lInternal Instruction Memory) #1 RAM (Internal Data Memory)

HIBCE, & 1-3 Pos.

LA & T B4 DK-START-GW2A18 V2.0 H RS2 ¥t R,
“ROM” #i5HHE%E A “0x4007, “Size” HEE A “0x7C00”7, “RAM”
EIEHHE % B A “0x20000000”, “Size” #E N “0x80007,

& 1-3 i ® ROM 1 RAM

kA Options for Target 'led’ *
Tevice larget lDutput ] Listing] User ] C/C++ ] hsm ] Linker ] Debug ] Ttilities ]
ARM ARMCM1 Code Generation | J
ARM Compiler: Use default compiler version 5
Xal (MHz):
Operating system: | None ﬂ [ Use Cross-Module Optimization
System Viewer File: [ Use MicroLIB ™ Big Endian
I Use Custom File
Read/Only Memory Areas ReadWrite Memory Areas
default  off-chip Start Size Startup default  off-chip Start Size Molnit
~  Rom: C  Ram: | | r
™ RoMZ: r ~ RAM2 | | r
™ ROM3: s I RAMZ: | | ~
on-chip on-chip
¥ IROM1. |(x400 B7C00 & IRAM; |2x20000000  [0x8000 r
™ IROM2: e ~ RAM2: | | r
| 0K | | Cancel | | Defaults | Help

2. fi#E ROM (External Instruction Memory) #1 RAM (External Data
Memory) 4Gl Size.

ROM #2if bk F1 Size i H :

® ROM jZ#4Hil: 0x00000000;

® ROM Size: EIRYEME1FBETT5LFR Size W& .

RAM 24k Size Bt & :

® RAM j2#AHikE: 0x20100000;

® RAM Size: iEMRIEM/FTHEPr Size % H .
B EHH R

Gowin_EMPU_M1 B gmfe s vl 75 2= A B e vk — 2k BIN ST,
Bt CARE ¥ axf SO #% 040 — i) BIN U

AR AE A BT k] BIN SCPREDN ITCM BTG 1E, =5 24 H
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1 ARM Keil &t 1.2 TREMER

make_hex.exe T H, B30 306 BIN O848 4 DU AN+ 75 3t il 5
A itemO. item1. itcm2 il item3.

User iy 247 I H SCARas U 4 T A vk, Wi 1-4 Fros.
® Run #1: fromelf.exe --bin -0 bin-file axf-file

® Run #2: make_hex.exe bin-file
E 1-4 EEE MR

K Options for Target 'led" *
Davice | Target | Output | Listing Vssr  |c/Cerr | Asm | Linker | Debug | Utilities |
Command ltems User Command . Stopoon Exi.. S
[=-Before Compile C/C++ File
[ Run#1 5] Mot Specified ||
[~ Run#2 3] Not Specified [
[=)-Before Build/Rebuild
[~ Run#1 5] Mot Specified ||
[~ Run#2 3] Not Specified [
[=-After Build/Rebuild
[¥ Run#1 DKeil_vWARMVARMCC\bin\fromelf.exe --bin ... l_"}ﬂ Not Specified [
[¥ Runz#2 make_hex.exe led.bin l_"}ﬂ Not Specified [
W Bun “After-Build’ Conditionally
¥ Beep When Complete [ Start Debugging

[ ot | cwead | vetetss | elp
BLE L HHE
B & C ko fhesdt, gm e v FSR A C Skt B B wn il 1-5 Fios .
1-5 BLE LR E

kA Options for Target 'led’ *
Device ] Target ] Output ] Listing] Uzer C/T+H ]J\sm ] Lirker ] Debug ] Utilities
Preprocessor Symbols
Define: |
Undefine: |

Language / Code Generation

[7 Execute-only Code ™ Strict ANSIC Wamings: | Al Wamings -

Optimization: |Level 0 (00} = I™ Enum Container always int I

[ Optimize for Time I” Plain Charis Signed ™ No Auto Includes
[™ Spiit Load and Store Multiple ™ Read-Only Position Independent ¥ C99 Mode
[ One ELF Section per Function ™ Bead-Write Position Independent ™ GNU extensions
Include [ \CORE: .\PERIPHERAL'inc:.\STARTUP:.\SYSTEM. .\USER El
Paths
Misc |
Controls
Compiler  |-c99 < —cpu Cortex-M1 i -g -00 —apcs=interwork —split_sections -1 ../CORE - . /PERIPHERAL/inc &
control |4 _/STARTUP - ../SYSTEM - ../USER
string w

| 0K [ [ camcel | [ pefarles
[ R A ]
o TiiE i HARKA

- U-LINK {5 & 28
R EFAEH U-LINK {5525, I Debug &AL & A ULNK2/ME

IPUG536-1.7 4(19)




1 ARM Keil %4

1.2 THEFHR

Cortex Debugger;

- J-LINK {5 B 2%
Wk FEAE A J-LINK 15 545, I Debug LT E A
J-LINK/J-TRACE Cortex.

® it E i 1A

- JTAG Wit A2
QAR ACE DY JTAG TR M2EA, BLE 7AW 1-6 Pk

& 1-6 ELE JTAG RiA#EO XA

Cortex JLink/JTrace Target Driver Setup X

Debug | Trace | Flash Download |

(J-Link f J-Trace Adapter [ JTAG Device Chain

sN: [aoszsiiza | IDCODE Device Name [ 1R len | Move
L rora x4 B, CoraSi G-D
Device: J-Link ARM R MEO] 0x4BA00477  ARM Core! ight JTAG-DP Up

Hw: | v8o0o 4. veos4 Down
I >

e =
FW: [)-Link ARM V8 compiled No

Port: Max & Automatic Detection 1D CODE:

JTAG  ~ 5 MHz - € Manual Configuration  Device Narme:

Auto Clk | Add Delete | Update IR len:
Connect & Reset Options————————————| - Cache Options. Download Options
Connect [Normal  »|  Reset: [Normal ||| ¥ Cache Code [ Verify Code Download
[ Reset after Connect ¥ Cache Memory [~ Download to Flash
~Interfac TCP/IP Misc

- Network Setfings————————————
& USB  TCPAP :
1P-Addrest Port (Auto: ANEREES il (e
Scan I 2.0 .0 .1 I 0
Ping JLink Cmd

State: ready

- SW iR R
TR AL B Y SW ORAE 388, il B 7k ani® 1-7 Fior
1-7 BB sWiBiRIEO LR

Cortex JLink/)Trace Target Driver Setup x

Debug | Trace | Flash Download |

[ J-Link f J-Trace Adapter I~ SW Devic
SN: |805251'|23 j IDCODE Device Name Move
Device: W SWDI|® 0x2BA01477  ARM CoreSight SW-DP Up

Hw: | V800D 4. V694 Down

FW J-Link ARM V8 compiled No

IPUG536-1.7

Port: Max
- sMHz  ~

Auto Clk |

% Automnatic Detection

 Manual Configuration

Add | Deletel Update

ID CODE:

Device Name:

IR len:

Connect & Reset Options

|¥ Reset after Connect

Connect: INDrmal j Reset: INormal j

Cache Options Download Options
¥ Cache Code [~ Verify Code Download
¥ Cache Memory | | [~ Download to Flash

Misc

r Interfac TCP/IP

GUE @ TR Network Settings
IP-Addres:

Scan |127‘D.D.1

Port (Auto: Autodetect JLink Info

: ]
I Ping Jtink Cmd

State: ready

we | owms | ww |
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1 ARM Keil &t 1.2 TREMER

R D R B e T
® it AE/Z)i%k “Download Options > Verify Code Download” % .
® i AF/)ik “Download Options > Download to Flash” 1.

B¢ E Flash %I

IR FTFEAEL R, EAE 2% “Update Target before Debugging” i
Iﬁ? ﬁn 1'8}3)?2——\‘0

1-8 fif & Flash &I
kJ Options for Target 'led" X
Device ] Target ] Output ] Listing] User ] CAC++ ] Asm ] Linker ] Debug Utilities

Conrfigure Flash Menu Command

% Use Target Driver for Flash Programming ¥ Use Debug Driver
— Use Debug Driver — Settings ™ Update Target before Debugging

It Fie: | e
" se Extemal Tool for Flash Programming

Command: | J

Arguments: |

r

Configure Image File Processing (FCARM):
QOutput File: Add Output File to Group:
STARTUP |

Image Files Root Folder: | I~ Generate Listing

[ m | Cancel | Defuilts | Help
B E AR A

WIERIEFRE Fr4h SPI-Flash F#05, BAFAE L R 75 280146
30, “Debug > Initialization File” i&IiH, &F & Y46 S
“ext_debug.ini”, WK 1-9 Fims.
1-9 e E R0 6 STt

kA Options for Target 'led’ X

Device ] Target ] Dutput] Listing] Tser ] C/C++ ] Asm ] Linker Debug Utilities]

" Use Simulator ~ #ith restrictions  Seftings * LUse: |J-LINK / J-TRACE Cortex
™ Limit Speed to Real-Time
Iv¥ Load Application at Startup ¥ Run to main() Iv¥ Load Application at Startup ¥ Run to main()
Initialization File: Initialization File:
J |.'-e:d_debug.ini J Edit...
Restore Debug Session Settings Restore Debug Session Settings

[v¥ Breakpoints ¥ Toolbox Iv Breakpoints v Toolbox

¥ Watch Windows & Performance Analyzer v Watch Windows

Iv¥ Memory Display [v System Viewer Iv Memory Display [v System Viewer
CPUDLL: Parameter: Driver DLL: Parameter:
|SARMCM3.DLL | |SARMCM3.DLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:
|DARMCM1.DLL |-pCM1 |TARMCM‘I.DLL |-pCM‘I
™ Wam if outdated Executable is loaded ™ Wam if outdated Executable is loaded

Manage Component Viewer Description Files ... |

0K | Cancel Defaults | Help

IPUG536-1.7 6(19)




1 ARM Keil &t 1.2 TREMER

1.2.3 4RiFE
e AR B AR T B S5, ik T HEAF: “Build” (1) 5 “Rebuild”

itcm1. itcm2 1 itcem3, & 1-10 Fras.

A

E: 0 =]
1-1
A c\Users\liukai\Desktop\| ed\PROJECT\ ed.uvprojx - pVision - o X
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

== ) @ | | ™ | == | 2 seecrse JRe @-le o s @@
S E 2] 8 e K & o
roject 7 @ >
=% Project: led -

=ad led

=& STARTUP

] startup_GOWIN

0 cowinm,
1 GowIN_mt
11 cowin_m
) cowin_m1
11 cowiN_m
1 GowIN_mt
11 cowin_m
) cowin_m1
0 cowinm
P,

{

-

. e 26 | wniten
e [@eo. OF e e T

RW-data=¢ ZI-data=l028

Keil vS\ARM\ARMCC\bin\fromelf.exe --bin -o led.bin .\Objects\led.axf
s), 0 Warning(s).

1.2.4 T &
SRk Gowin, EMPU_MA S 8 B it 4 5 , B gn e vt T a2,
5%, |PUG532, Gowin EMPU M1 F#Z#F /4.
1.2.5 B ELIEIR

SEREEAFBETE P A WA BRSSO AT g A B v AR AR AR T
k] BIN ST N 805, R AR B AL, AT RAZE R U-LINK
8¢ J-LINK 17 H A FE L i

PRI LR 8 PR, T/ SR g R A B
1. EEIAEAS

PR S th 49 ) FPGA 1O 1) Debug Access Port
(JTAG_3~JTAG_ 18, VCC I GND) Hfi®, 7% J-LINK & U-LINK.

DL AR FF & T B4 DK-START-GW2A18 V2.0 F kiR &% %11 A, 15
HasikE A, wE 111 Fors

IPUG536-1.7 7(19)
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1 ARM Keil %4

1.3 ZH WL

2. RBEIER

HEFE U-LINK B8 J-LINK 15 2088, 5 T HAZ “Debug” (@), #EAIA
TORAS, AT PASAT T s e B B TR B AL AE AT S5 84, i 1-12 Fios.

E 1-12 BaiAR

CAL OJECT\led. - pVision - [m] X
Ele Edit View Project Flash Debug Peripherals Tools SVCS Window Help
NEE@ @9 c e mPrns S| @ saecrsm MB#|@-leco&|E-] S
wEO|svdo|r DR BEa@A- 0 - 3-8 0 F@- %
Registers n E Dpisassembly +a
- 0x0000073E BDOS =3 (£3,pe} ~
23: SystemInit();//Initializes system clock
E0x00000740 FTEFFFES BL.W SystemInic (0x00000714)
241 GPIOInit () ;//Initializes GPIOD
25:
@0x00000744 FTEEFESF BL.W GPICInit (0x00000606) -
1 >
L] main | ] startup_GOWIN_MT.s v x
fetiiiid 17 /* Declaracions f "
18 void GPIOInit(veid);
19 void delay(_ IO uint3z_t nCount):
20
21  int main(void)
22
> 23 SystemInic () ;//Initializes system clock
[ 24 GPIOInit();//Initializes GPIOO
25
26 | while(l)
270
28 GPIO_WriteBits (GPTO0, OXE) ;
28 delay (4333000 ;
20
31 GPIO_WriteBits (GPTO0, 0xD) ;
32 delay (4333000 ;
33
34 GPIO_WriteBits (GPTO0, 0xB) ;
35 delay (4333000 ;
36 v
[Eleroject | S Registers < >
Command 2 H | Cali Stack « Loaals 28
5P = _RDWORD (0x00000400) ; ~ | Name Location/Value Tree
PC = _RDWORD (0%00000404) ;
N - @ main 0x00000000 intfQ
LOAD SL INCREMENTAL
setup ()
v
< >
>
ASSIGN i BreakKill BreakList BreakSet | o stock - Locals [EMemon 1
J-LINK / -TRACE Cortex 11:0,00000000sec | L:24.C:1 cap NUN

1.3 &E&it

Gowin_EMPU_M1 3£ # ARM Keil MDK (V5.26 X DL EfRA) #ft3riE

Mz ueit, BRI T 25 8T

Gowin_EMPU_M1\ref_design\MCU_RefDesign\Keil_RefDesign

IPUG536-1.7
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2 GOWIN MCU Designer 21 Bz ERE

2GOWIN MCU Designer

21 MHEREERE

B SR L GOWIN MCU Designer #2255 61, T #;
http://www.gowinsemi.com.cn/prodshow.aspx.

GOWIN MCU Designer #ff %3 5L E, 152% SUG549, GOWIN
MCU Designer )57 .

E!
i3 f# F§ GOWIN MCU Designer V1.1 LI ERAS .

2.2 TR

{# F§ GOWIN MCU Designer #17 Gowin_EMPU_M1 2w f2 %11,
A TR BCEIEI mEARY . HiE. LM,
221 QIETEE
T
T FESEHEL “File > New > C Project”, 18l 2-1 ffizs.

1. ELIH AR E 7
2. EPFFIHZEM “Empty Project”;
3. EPSIET H4E “ARM Cross GCC”,

IPUG536-1.7 9(19)
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2 GOWIN MCU Designer 2.2 TFERAR

E21g#ETRE

A C Project O X

C Project —)

Create C praoject of selected type

Project name: |gowin_led

Use default location

CAGMDYworkspace\gowin_led Browse...
default
Project type: Toclchains:
w [= Executable ) ‘ARM Cross GCI

@ Empty Project RISC-V Cross GCC
& Hello World ARM C Projec
@ Hello World RISC-V C Praoj
= Shared Library
(= Static Library

= Makefile project hd
< >

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

@. = Back Mext = Finish Cancel

EFEF A EARA
T GHCE KR “Debug” 1 “Release”, &l 2-2 fizr.
22 EFEF AL E AR

A C Project O *

Select Configurations —g

Select platforms and configurations you wish to deploy on

Project type: Executable
Toalchains: ARM Cross GCC

Configurations:

& Debug Select all

) Release
Deselect all

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

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

?\' = Back . Next = Einish Cancel

IPUG536-1.7 10(19)




2 GOWIN MCU Designer 2.2 TFERAR

TFERIF T A SEMERE
WAL X 4w % L B 4% arm-none-eabi-gcc M HR7ERAE, EERAELE
Toolchain name #1 Toolchain path, #1E 2-3 fizs.
2-3 EFmIF T REMERE
Wy C Project O X

GNU ARM Cross Toolchain  —

Select the toolchain and configure path

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

Toolchain path: |C:\GMD\toolchain\ARM_toolchain\bin Browse...

EumETRE
TR LRI J5, 7€ Project Explorer MLtk £ g i H T2, W
ARG AR, SANBRGHRERT.
DL IT % T E AL GMD_RefDesign % ¥t A, At gmfe it i B
TAE AR, R R
CORE: ARM Cortex-M1 MCU % 5E X
PERIPHERAL: #M&3Kah ok 5%
STARTUP: MCU W51 58 8 314
SYSTEM: AME&A78E X REVIIEIN R G e X
USER: /R &t
GOWIN_M1_flash.ld: GMD Flash %4 28

SERIH TAEEE SIS, 7E Project Explorer # & H ke £ 41T TAE, 4%
% “Refresh” JET, HANEH AT H TR,

2.2.2 BEEIiEIN

IPUG536-1.7

Project Explorer # i/, i&#% 2417 T2, £A##i%EF: “ Properties > C/C++
Build > Setting”, B Xl LA ZSHULEI,

Bt & Target Processor

fii & “ Target Processor > ARM family " 3% 1, 1% Wi & >4 “ cortex-m1”,
ﬁﬂ@ 2'4 ﬁﬁz]—:\‘o
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[& 2-4 it E Target Processor

@ Tool Settings &3 Toolchains B Devices # Build Steps Build Artifact Binary | * | *

(2 Target Processor
(2 Optimization
(# Warnings
(% Debugging
v B Cross ARM GNU Assembler
@ Preprocessor
2 Includes
(# Warnings
(# Miscellaneous
v I8 Cross ARM C Compiler
(# Preprocessor
(# Includes
# Optimization
(# Warnings
(# Miscellaneous
v 3 Cross ARM C Linker
# General
(# Libraries
# Miscellaneous
~ B3 Cross ARM GNU Create Flash Image
(# General
v 3 Cross ARM GNU Print Size
# General

ARM family cortex-m1
Architecture Toolchain default
Instruction set Thumb (-mthumb)

O Thumb interwork (-mthumb-interwork)

Endianness Toolchain default
Toolchain default
Toolchain default

Unaligned access | Toelchain default
Generic (-mcpu=generic)
Toolchain default
Toolchain default
Toolchain default
Enabled (+simd)

Small (-mcmodel=small)

Strict align (-mstrict-align)

Other target flags |

FCE Cross ARM GNU Assembler > Preprocessor

lit & “Cross ARM GNU Assembler > Preprocessor > Defined symbols
(-D)” &I, ZETECE N “  STARTUP_CLEAR_BSS”, #& 2-5 fiis.

2-5 AL E Cross ARM GNU Assembler > Preprocessor

¥ Tool Settings ¥ Toolchains M Devices # Build Steps Build Artifact Binary | 4 |+

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

Use preprocessor

[]Do not search system directories {-nostdinc)

[JPreprocess only (-E)
Defined symbols (-0 ISR B
_ STARTUP CLEAR BSS

Undefined symbols (-U) &)
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BLE Cross ARM C Compiler > Includes

fic & “Cross ARM C Compiler > Includes > Include paths (-1)” £,
ZIGTELE C k35l HEg1e, & 2-6 Fios.
L & T B GMD_RefDesign 2% & it A, C k345 Hi%E
BLE, WTHms:
® "${workspace_loc:/${ProjName}/CORE}"
® "${workspace_loc:/${ProjName}/PERIPHERAL/inc}"
® "${workspace_loc:/${ProjName}/SYSTEM}"
® "${workspace_loc:/${ProjName}/USER}"
[ 2-6 A E Cross ARM C Compiler > Includes

B3 Tool Settings %) Toolchains M Devices Build Steps Build Artifact Binary || * | *

(% Target Processor Include paths (-1) £ =5 8
(2 Optimization . - 3 .
@ Warnings '${wor|-cspace Iocf${Pr0JName}/PERIPHERALfmc}
(# Debugging "${workspace loci/${ProjNamel/SYSTEM}"

~ B3 Cross ARM GNU Assembler "${workspace _loc;/${ProjName}/USER}"

(% Preprocessor
# Includes
% Warnings

(# Miscellaneous
~ 3 Cross ARM C Compiler
(% Prepracessor Include system paths (-isystem) &)
# Includes
# Optimization
(# Warnings
# Miscellaneous
v 8 Cross ARM C Linker
# General
& Libraries
# Miscellaneous
~ %) Cross ARM GNU Create Flash Image
# General
v 33 Cross ARM GNU Print Size
(# General

Include files (-include) &)

BCE Cross ARM C Linker

fic'® “Cross ARM C Linker > General > Script files (-T)” #£30, %%k
i # “GOWIN_M1_flash.ld” 155 GMD Flash #4252, W& 2-7 i,

PLER AT & T B, GMD_RefDesign 2% ¥ i1 N, Flash #2223 it &
W FR:

"${workspace_loc:/${ProjName}/GOWIN_M1_flash.Id}"

GMD Flash $£4%%% Flash # 45l “FLASH ORIGIN” % &, 11 F Fin:
® Internal Instruction Memory

- FLASH ORIGIN: 0x00000000, ITCM Initialization "~ #8552

- FLASH ORIGIN: 0x00000400, }i %t SPI-Flash #5575 2.
® External Instruction Memory
- FLASH ORIGIN: 0x00000000.
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[ 2-7 B & Cross ARM C Linker
¥ Toaol Settings & Toolchains M Devices

# Build Steps Build Artifact Binary | * | *

(£ Target Processar
(2 Optimization
(# Warnings
(22 Debugging
v B Cross ARM GNU Assembler
@ Preprocessor
(22 Includes
(2 Warnings
2 Miscellaneous
~ B Cross ARM C Caompiler
(5 Preprocessor
(22 Includes
(22 Optimization
(2 Warnings
(2 Miscellaneous
v B Cross ARM C Linker
(%2 General
(22 Libraries
(2 Miscellaneous
v B Cross ARM GNU Create Flash Image
(2 General
v B3 Cross ARM GNU Print Size

Script files (-T) £ = 28

(2 General

[ Do not use standard start files (-nostartfiles)

BCE Cross ARM GNU Create Flash Image

lic & “Cross ARM GNU Create Flash Image > General > Output file
format (-O)” &I, ZIETE E A “Raw binary”, F=A5 it — 3k BIN

A, i 2-8 P

[#] 2-8 it & Cross ARM GNU Create Flash Image

B Tool Settings & Toolchains M Devices # Build Steps Build Artifact Binary | * | ¥

# Optimization
(# Warnings
(#2 Debugging
~ BB Cross ARM GNU Assembler

(¥ Target Processor Cutput file format (-0) | Raw binary

[ section: - text
[JSection: -j .data

Other sections (-]) &)

(# Preprocessor
(3 Includes
2 Warnings
(# Miscellaneous
~ B Cross ARM C Compiler
@ Preprocessor
(3 Includes
(% Optimization
(% Warnings
(# Miscellaneous
v B Cross ARM C Linker
(# General
(2 Libraries
(# Miscellaneous
v 3 Cross ARM GNU Create Flash Image
* General
v 3 Cross ARM GNU Print Size
(# General
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Bt & Devices
fi'E “Devices > Devices” &M, ZiEWALE N “ARM Cortex M1 >
ARMCM1”, tni 2-9 Fix.

2-9 B & Devices
) Tool Settings &) Toolchains B Devices & puild Steps Build Artifact Binary || 1

Dievice selection (Used by debug. Not yet used during buildl)

MName Details -
ARM Cortex A5 Family (2048 kB RAM, 2048 kB ROM)
ARM Cortex A7 Family (2048 kB RAM, 2048 kB ROM)
ARM Cortex A9 Family (2048 kB RAM, 2048 kB ROM)
ARM Cortex MO Family (128 kB RAM, 256 kB ROM)
ARM Cortex MO plus Family (128 kB RAM, 256 kB ROM)
v  ARM Cortex M1 Family (128 kB RAM, 256 kB ROM)
ARMCMI1 Device (Cortex-M1, Rev rip0, 10 MHz)
ARM Cortex M23 Family (256 kB RAM., 4096 kB ROM) o
£ >

Device core: Cortex-M1

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

ARMCM1
Section Start Size Startup
IRAM1 Ox20000000 O0x00020000 0
IROM1 Ox00000000 O0x00040000 1
Edit...

2.2.3 YRi¥
SRR B RIS R S )5, g2 nr TRE, ®i T E A gm ikl
CR 7 gmiFEFE A AR k] BIN S0, il 2-10 s
2-10 4WiF

{4 C/C++ - em1_Jed/USER/main.c - GOWIN MCU Designer - o b

File Edit Source Refactor Mavigate Search Project Run Window Help

D-HRl 8-S -Biv S %lit- o/ - EpEmd-§- M [Quick Access] | |

o ProjectExplo.. 2 = O [g mainc 32 =0 | For ™ =g
5% 4@ Copyright (C) 2014-2021 Gowin Semiconductor Technology £g..LE A AR o %
0 cm1_dualtimer Al 8 /% IMCTUBES <o et e e e <
I cml_ethernet 15 #include "GOWIN_M1.h" U GOWIN_M1h
16 -
3 C“"L:ﬁds il £ GPIOInit(void) : voic
em_freertos 18 void GPIOInit(void); £+ delay(volatile uint32
E :m17|k2: 19 void delay(__I0 uint32_t nCount); ® main(void) : int
em1_keyscan 20 ivold) : voi
55 emi | v 21 int main(void) @ GPIOInit(void) : vaic
v &5 cml led 2 { o delayvolatile uint2
i Binaries &23 SystemInit(); //Initializes system clock
i Includes 2 GPIOINit(); //Initializes GPIO@
25
g EDSE 26 »{mileu)
ebug 27
& PERIPHERAL 28 GPIO_WriteBits(GPIO®,@xE);
= STARTUP 29 delay(433380@);
EL]
(== SYSTEM 31 GPIO_WriteBits(GPIO@,@xD);
v = USER 32 delay(4333000);
33
[B GOWIN_M1 _con 34 GPIO WriteBits(GPIO®,8xB);
[ GOWIN_M1 jt.c 35 delay(4333e08);
[F GOWIN_M1_ith 36
B o - 37 GPIO_WriteBits(GPIO®,8x7); v
B < 3 < 3
GOWIN_M1 flash.lc
T emi_mm Problems & Tasks B Console 22 Properties B Debugger Console =g
I em1_nvic 0 ¢ [8l s ENN = R
T cm1_psram CDT Build Console [em1 led]
O om1_retarget text  data  bss  dec  hex filename ~
i) cml_rtc 6248 1888 B8 7396 1lced cml_led.elf
@ el spi Finished building: eml_led.siz
T em1_spi_flash
I em1_systick 16:@5:44 Build Finished (took 14s.549ms)
TJ em1_timer
e - @ v
< > < >
Writable Smart Insert | 4:1 : =
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2.24 T#;

5E% Gowin_ EMPU_M1 9w Wit 9w i, SAFgm e vt R 80V,
5% . IPUG532, Gowin_EMPU_M1 F#HZ% T it.

2.2.5 R ELIFR

5e% Gowin_EMPU_M1 # kst — 2k BIN SCE R8s, i
RGBT PR AR J-LINK 5 B 2%, 7EZR AR 2 mr ikt
i (FEL IR N RS R A SRR —E0 .
Gowin_EMPU_M1 # A FE L ik iE, .

i B 494 1 4tk T

P B PR S 2

EBRT B

Ja B A A

e B 3 A iE TR

1. EFEHAE “Run > Debug Configurations > GDB SEGGER J-Link

Debugging”, Fif#iE#e “New”, F F7 TAERHE EED, WwE

2-11 7R
B 2-11 B BRHE AL E R

% Debug Configurations *

Create, manage, and run configurations

‘ = :%" v Configure launch settings from this dialog:
type filter text - Press the 'New' button to create a configuration of the selected type.
[E] C/C++ Application =| - Press the 'Duplicate’ button to copy the selected configuration.

[E] C/C++ Attach to Applica
[E] C/C++ Postmortem Debi
[£] C/C++ Remote Applicati o - Press the 'Filter’ button to configure filtering options.

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

[£] GDB Hardware Debuggit

[©] GDB OpenOCD Debuggi

[E] GDB PyOCD Debugging

[£] GDB QEMU Debugging Configure launch perspective settings from the Perspectives’ preference page.
v [c] GDB SEGGER I-link Nak.

[€] em1_led
= Launch Gro

- Edit or view an existing configuration by selecting it.

< >
Filter matched 11 of 62 items

CY
@

2. EFECEAL AT IR« Main 7k T, B B 24 5T TR Project
F1 C/C++ Application Z% 10, W 2-12 Alis.
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& 2-12 B & Main jEIR
7 Debug Configurations X

Create, manage, and run configurations

CEX B3~ Name: [cm1_led Debug \

type filter text Main % Debuggeﬂ [ Slartupw B Source} =] Qnmmorq T, SVD Path]
[€] C/C++ Application

C/C++ Attach to Applicati
C/C++ Postmartem Debu ‘cmtled | Browse...
[E] C/C++ Remote Applicatio ||| c/cy + Application:
[£] GDBE Hardware Debuggin
[£] GDB OpenOCD Debuggin
[€] GDB PyOCD Debugging Variables... Search Project.. Browse...
[t] GDB QEMU Debugging

w [c] GDB SEGGER J-Link Debu

[©] cm1_led Debug Build Configuration: | Select Automatically ~

@ Launch Group

Project:

‘Debug\:mlilad.elf

Build (if required) before launching

() Enable auto build () Disable auto build
(®) Use workspace settings Configure Workspace Settings...
€ >
Revert Apply

Filter matched 11 of 62 items

®

3. EFCESLIRIFRBUEDUY “Debugger” I, ALE AT IR TR
J-Link 71 GDB 150, 41 2-13 ffs.
- Device Name: Cortex-M1
- Interface: JTAG 8 SWD
- Endianness: Little
- Connection: USB
2-13 fig E Debugger £

¢ Debug Configurations s

Create, ge, and run confi

= EY
[ x | S Name: ‘cm1_|ed Debug |
type filter text Main [ %% Debugger .+ Slartup} 7 Sourcew =] Qommon} 2 SVD Path]
[€] C/C++ Application J-Link GDB Server Setup ~
[£] C/C++ Attach to Applicati Start the J-Link GDB server locally [ Connect to running target
[E] ©/C++ Postmortem Debu - -
[£] C/C++ Remote Applicatic Executable path: ‘${j||n\-cjath}fﬂjlmkﬁgdbserver} Bi
[€] GDE Hardware Debuggin Actual executable: \c:,rprogram Files (x86)/SEGGER/JLink/ILinkGDBServerCLexe
[£] GDB OpenOCD Debuggin (to change it use the global or workspace preferences pages or the prc
[€] GDB PyOCD Debugging .
[c] GDB QEMU Debugging Device name: ‘Cor‘tefol ‘ Suy
v [] GDB SEGGER J-Link Debu Endianness: @ Little O Big
em1_led Debug Connection: @ USE QIp l:l (USB serial or IP 1
# Lsunch Group Interface: OsSWD  @ITAG
Initial speed: ) Auto (O Adaptive (@) Fixed kHz
GDB port:
SWO port: [ Verify downloads Initia
Talnat nod- 7222 EAlacal hnct anhe [ 1€ilan ¥
< >
< L |
Revert A
Filter matched 11 of 62 items = o

@
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EERAHANFR

Project Explorer #8 &, 15 2471 /X101 H TR “ Properties > C/C++
Build > Settings > Debugging > Debug level” &1, XA E FIRZEH N
Default(-g)&% Maximum(-g3), #n&l 2-15 fi7s.
2-14 EERHBRFR

¥ Tool Settings &) Toolchains B Devices # Build Steps Build Artifact Binary| 4 | *

(2 Target Processor Debug level Maximum (-g3) ~
(% Optimization

3B Warnings Debug format Toolchain default ~
@ Debugging []Generate prof information (-p)
v B3 Cross ARM GNU Assembler [[]1Generate gprof information (-pg)

(2 Preprocessor Other debugging flags l:l

& Includes
(£ Warnings
£ Miscellaneous
v B Cross ARM C Compiler
@ Preprocessor
& Includes
(£ Optimization
(& Warnings
(# Miscellaneous
~ B3 Cross ARM C Linker
& General
2 Libraries
& Miscellaneous
v i Cross ARM GNU Create Flash Image
2 General
v B} Cross ARM GNU Print Size

2 General

B AL

T RAE R BT JTAG TR 1 (JTAG _3~JTAG 18, VCC 1 GND) )
YIFRZAI WA S, ZEH J-LINK 15 E 28 57 K.

L T HA~ Debug %4 FHr 412« % ~ 7, i B 2477 0 H ) Debug Bt &
AR IE N OIRZS, ST S B B2D I B RS TS, Wi 2-15
Fs o
& 2-15 BaIRHEL B

{4 Debug - cm1 _led/USER/main.c - GOWIN MCU Designer - o x
File Edit Source Refactor Navigate Search Project Run Window Help
ifg- [@in| o ms s @ 2l | &% li%-0-i® [ 485 - T
[ e | R
45 Debug 2 |i# = = 8  ®-Variables 3 =08
v [E] cmi_led Debug [GDB SEGGER J-Link Debugging] sE|e v
v 8 eml ledelf Name Type Value
v 4P Thread #1 57005 (Suspended : Breakpoint)
= main() at main.c:23 0x628
4 JLinkGDBServerCLexe
45 armenone-eabi-gdb
3 semihosting and SWV
[€] main.c 32 = B 5= outline 2 =8
13 - SIS R
18 /% TACIUBES - oo oo / _ h
15 #include "GOWIN M1.h" 2 GOWIN M1
16 ++ GPIOInit(void) : void
17 /% Declarabions --cossoss oo oo +4  delaylvolatile uint32_1) : void
1% wvoid GPIOInit(void); intvoid) - b
19 void delay(_ IO wintsz_t nCount); SRpinivos it
20 + void
{"t main(void) ® delay(volatile uint32_1) : void
23 | SystemInit(); //Initializes system clock
24 GPIOINit(); Initializes GPIO®
while(1) ~
B Console 12 ] | BREREE +B8-8-=08

cm1_led Debug [GDB SEGGER J-Link Debugging] Semihosting and SWV
SEGGER J-Link GDB Server V6.94 - Terminal output channel

Writable SmartInsert | 23:1 &
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A \
2.3 &EWit
Gowin_EMPU_M1 ¥ ¥ GOWIN MCU Designer (V1.1 } PL_ERA)
P2t RS N 2% kit
Gowin_MCU_M1\ref_design\MCU_RefDesign\GMD_RefDesign
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