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1 ARM Keil MDK %4

1.1 A2 s

1.1 BHRE

]. ARM Keil MDK x4

15 27% ARM Keil MDK Wi 2L 1] Getting Started with MDK .

Varll |
FE!

@1 ARM Keil MDK V5.26 % DL E R A .

1.2 TR

f# Fl ARM Keil MDK %447 Gowin_ EMPU_M3 # i dit, &%

G TR, HC Bk,

121 BETHE

mE A Wik, N EATE R

FT7F ARM Keil MDK #ff:, i 5.4~ “Project > New uVision
Project...”, BT, Wk 1-1 Fix.

1-1 8IETIE

%) pVision

File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help

EREN- ]

Project

IPUG919-1.1

New pVision Project...

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

Close Project

Export

Manage

Select Device for Target ...
Remove [tem

Options...

all target files
Batch Build

Batch Setup..,
Translate...

Stop build
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1.2.2 BC EiEIN
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BoEAsfr

Gowin_EMPU_M3 N & ARM Cortex-M3 %, FCE &N “ARM
Cortex M3 > ARMCM3”, 1 1-2 Fix.

1-2 B EH/H
kA Options for Target 'peripherals_app’ X
Device lTarget] Output ] Listing] User ] C/C++ ] A=m ] Linker ] Debug ] Utilitiesl
|Sc-ﬂ'.'.'a|'e Packs J

Vendor: ARM Software Pack

Device: ARMCM3 Pack: |ARM.CMSIS.56.0

Toolset: ARM URL: http: Afwww keil com/pack

Search: |

=% ARM 4 | |The Cortex-M3 processor is an entrydevel 32-bit Arm Cortex processor

designed for a broad range of embedded applications. It offers
2“1 ARM Cortex MO significant benefits to developers, including:
4% ARM Cortex MO plus - simple, easy-to-use programmers model

- highly efficient ultradow power operation
o “% ARM Cortex M1 - excellent code density
"% ARM Cortex M23 - deterministic, high-performance intemupt handling

- upward compatibility with the rest of the Cortex-M processor family.
=“T% ARM Cortex M3

Col ARMCM3
+-T§ ARM Cortex M33
+ “1 ARM Cortex M25P
H- % ARM Cortex M4 ~|

0K | Cancel | Defaults | Help
B E ROM 1 RAM
Gowin_EMPU_M3 [ Instruction Memory /£y ROM.
Gowin_EMPU_M3 ft) Data Memory 1y RAM.

fic % ROM (Instruction Memory) 1 RAM (Data Memory) [FJiEahis
hkFn Size, 4l 1-3 Fiax.

ROM [ & -

® )74k SPI-Flash T~#E3h777, ROM 24 ikl 0x400

® Size #¥E Gowin =JEH A IPCore Generator > Gowin_EMPU_M3 >
Instruction Memory Size SLFRIEC B ¥ i€, 7] LAELE N 16KB. 32KB. 64KB
ol 128KB

® LItk T A4 Keil_RefDesign 2% it %I, ROM Size Bl & Ny
0xFC00 (Gowin = V&% f4- 1] IP Core Generator > Gowin_ EMPU_M3 >
Instruction Memory Size Bt & & 64KB)

RAM Fit & -

® RAM jitigHihE A 0x20000000
® Size R Gowin =JFH#K 4 IP Core Generator > Gowin_ EMPU_M3 >

Data Memory Size SZFrlC B ¥ E, FILARCE A 16KB. 32KB. 64KB H{
128KB

2(20)




1 ARM Keil MDK %4 1.2 TREMER

® DItk T A4 Keil_RefDesign %1%t 5%, RAM Size Bt & N
0x10000 (Gowin =JR% 4K IP Core Generator > Gowin_EMPU_M3 >
Data Memory Size it & 4 64KB)

1-3 ig ® ROM 1 RAM

KA Options for Target 'peripherals_app' X
Device Target ]Dutput ] Listing] User I CAC++ ] Asm I Linker ] Debug I Utilities]
ARM ARMCM3 Code Generation

ARM Compiler: |Use default compiler version 5 j
Hal (MHz): 120

Operating system: | None ﬂ [ Use Cross-Module Optimization

System Viewer File: [ Use MicroLIB [~ Big Endian

[~ Use Custom File
Read/Only Memory Areas ReadWrite Memory Areas

default  off-chip Start Size Startup default  off-chip Start Size Nalnit
RomI: | | C ~ RAMT | | r
r  RomM2 | | 'S r RAMZ | | r
I RoM3: | | e r RAM3: | | r

on-chip on-chip

¥ IROM1: |0e400 |FCOD & W IRAM1: [B20000000  [0x10000 r
™ IRoM2: | | ol  IRAM2: | | r

’T| Cancel | Defaul ts | Help
[Tk Tl A

Gowin F#E#F Programmer, 72§ BIN ik ScfF4& =, AcE
Gowin_EMPU_M3 #4410 H4% XCH BIN.
® User iy 4TI SCAA% U e T HOfH 77k, Wl 1-4 Fios.
o XIS K. Run #1: fromelf.exe --bin -o bin-file axf-file

2
1-4 BRI T HER
kA Options for Target 'peripherals_app' X
Deviea ] Tarzet ] Output ] Listing User ]C,-"C++ ] hsm ] Linker l Tebug ] Utilities
Command ltems User Command w Stop en Exi., 5.
El--Before Compile C/C++ File
[~ Run#1 (23] Mot Specified [
[ Run#2 (2] Not Specified [
[=)--Before Build/Rebuild
™ Run#1 (5] Mot Specified |
™ Run#2 (3] Mot Specified [
[=)--After Build/Rebuild
[v Run#1 D\ Keil_w3W ARMVARMC C\bin'\fromelf.exe --bin ... L_?,J Not Specified I_
[~ Run#2 (23] Mot Specified |

[ Bun 'After-Build’ Conditionally
[V Beep When Complete [ Start Debugaing

0K | Cancel Defaults | Help

IPUG919-1.1 3(20)
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BB HEE

BoE C Sk fFikss, dmikil fErh SR A R AR C kSCtF, Bl E
Kl 1-5 Ffiows .

DL AT & T B A Keil_RefDesign % ¥ it A, C Sk FlcE,
WTRHR.

® " \CORE"
® " \PERIPHERALS\Includes"
® " \SYSTEM"
® " \USER"
e " \APP"
: 4
1-5 BE C BB
K3 Options for Target 'peripherals app’ >
P get pernp _app
Device ] Target ] Output ] Listing] User C/C++ lAsm ] Linker ] Debug l Utilities l
Preprocessor Symbols
Define: |
Undefine: |
Language / Code Generation
™ Execute-only Code ™ Strict ANSIC Wamings: | Al Wamings v
Optimization: |Level 0 (-00) = [ Enum Container always int r
™ Optimize for Time I~ Plain Charis Signed [~ No Auto Includes
I~ Split Load and Store Muttiple I Read-Only Posttion Independent ¥ C39 Mode
¥ One ELF Section per Function [ Bead-Write Position Independent [~ GNU extensions
Inciude |..'-APP;..'-.CORE;..'-.PERIPHERALS'-.Includes;..'-.SYSTEM;..'-.USER El
Paths
Misc |
Controls
Compiler |99 ¢ —cpu Cortex-M3 i -g -00 —apes=interwork —split_sections -1 ../APP - . /CORE -l ~
cortrol | /PERIPHERALS/Includes - . /SYSTEM - . /USER
string b

i) | Cancel Defaults | Help

B B AR iE
® [ilE i HARN
i1 Debug i HAs KA N R, IRBFTH EAR R, ERRIRER
FI5I . P
- U-LINK {j E 28
WS IE PR A U-LINK 17 4%, U Debug iE T & A ULNK2/ME
Cortex Debugger.
- J-LINK i E 28
WL FEAE A J-LINK 15 545, I Debug LT & A
J-LINK/J-TRACE Cortex.
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1 ARM Keil MDK %4 1.2 TREMER

1
E 1-6 AL EHREARAR
KA Options for Target 'peripherals_app’ X
Device ] Tarzet ] Output I Listing] User ] C/C++ ] he=m I Linker Debug |Utilities ]
" Use Simulator with restrictions Settings * Lse: |J—LINKIJ—TRACE Cortex j Settings |
[ Limit Speed to Real-Time ULINK2/ME Cortex Debugger  m
ULINK Pro Cortex Debugger
. ; ULINKplus Debugger ;
I+ Load Application at Startup [+ Run to main() ¥ Load CMSIS.DAP Debuoger b main()
Inttialization File: WIEIRED |- [NK / J-TRACE Cortex
y Models Cortex-M Debugger ;
| J Aext_del ST-Link Debugger J Edt...
) ) PEMicro Debugger
Restore Debug Session Settings Restors NULink Debugger
[ Breakpoirts v Toolbox [v Br gﬂaﬁsd%il Oeh v
[¥ WWatch Windows & Performance Analyzer W WRerTRewE e
[V Memory Display v System Viewer [V Memary Display ¥ System Viewer
CPU DLL: Parameter: Driver DLL: Parameter:
[SARMCM3DLL | -MPU [SARMCM3.DLL |-MPU
Dialog DLL: Parameter: Dialog DLL: Parameter:
|DCM.DLL |1:CM3 |TCM.DLL |-pCM3
[ Wam i outdated Executable is loaded [T Wam ff outdated Executable is loaded
Manage Component Viewer Description Files .. |

0K | Cancel | Defaults | Help

® it A 2

B4, % J-LINK/J-TRACE Cortex, it Settings, T Cortex

JLlink/JTrace Target Driver Setup, %37 F A% 1257,

- JTAG #0
R Gowin = #4411 IP CoreGenerator > Gowin_ EMPU_M3 >
Debug Interface ff&E JTAG £z, NIFLE SWJ Port 4 JTAG ik
B,

- SW M
R Gowin = IE# A IP CoreGenerator > Gowin_EMPU_M3 >
Debug Interface 511 JTAG #:11, WALE SWJ Port 2y SW i
M,

Download Options Ft & &M, 5 AZE AL “Verify Code Download” i
HjiF1 “Download to Flash” &7

U R R IS B R T, 3E 4% J-LINK Bt U-LINK 17 52% )5 , JTAG Device
Chain 1] PLIE#f &7~ Gowin_ EMPU_MS3 [ IDCODE. Device Name %515 &,
ﬁng] 1'7 Fﬁﬂ_‘—\‘o

IPUG919-1.1 5(20)




1 ARM Keil MDK #x{t:

1.2 THEFHR

E 1-7 L B RO 2R

Cortex JLink/JTrace Target Driver Setup

Debug |Trace | Flash Downlcradl

FW IJ-Link ARM V8 compiled Na

& Automatic Detection

—J-Link / J-Trace Adapter — SW Device
SN: 805251123 IDCODE Device Name Movve
e J-Link ARM SWDI| @ 0x2BA01477  ARM CoreSight SW-DP i|
HW: | V800  di:| V64 M|

1D CODE: I

Port: Max
ISW j |5 MHz j € Manual Configuration Dewvice Marne: I
Auto Clk | Add Delete | Update IR len: I
Connect & Reset Options Cache Options Download Options
Connect: |Normal j Reset: |N°’ma| j ¥ Cache Code [~ Verify Code Download
|¥ Reset after Connect v Cache Memory [~ Download to Flash
~Interface TCP/IP Misc
& USB ¢ TCP/IP Metwork Settings o _
IP-Addres: Port (Auto: urodete Dl L
Scan | I 127 . 0 . 0 1 . I 0
Ping | JLink Cmd |
State: ready

e E Flash &I

EAE 1% “Utilities > Update Target before Debugging” #E7,

1-8 Fli7N o
[&] 1-8 BL & Flash i%£IR

K] Options for Target 'peripherals_app'

Device I Target | Output I Listingl User

| cioe+ | dem

e

mE |

mAw |

I Linker | Debng Utilities

— Configure Flash Menu Command
¢ Usze Target Driverfor Flash Programming
— Use Debug Driver —

[ Use Debug Driver

Settings | [~ Update Target before Debugging

Init File: I

" se Extemal Tool for Flash Programming

Command :I

=

Arguments:l

[T Run Independent

—Configure Image File Processing (FCARM):

&

Output File: Add Output File to Group:
CORE ~|
Image Fles Root Falder: I [” Generate Listing
| K I | Cancel I | Defaults I

IPUG919-1.1
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1.2.3 YRi%
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B B AN i

Gowin_EMPU_M3 # AR, idn#E Xy a6 S fF, “Debug >
Initialization File” i1, n#iRiXIa64CF “ext_debug.ini”, W& 1-9
Fﬁ/j—‘—\‘o

1-9 BLE R AIIR it

k4 Options for Target 'peripherals_app' X
Device ] Target l Output ] Listing] Uszer l C/C++ ] hzm ] Linker Debug |Utilities l
" Use Simulator with restrictions Settings + Use: |J—LINK!J—TRACE Cortex j Settings
[ Limit Speed to Real-Time
[+ Load Application at Startup [+ Run to main() [+ Load Application at Startup ¥ Run to main{
Intialization File: Intialization File:
| J |.'-ea‘t_debug.ini J Edit...
Restore Debug Session Settings Restore Debug Session Settings
¥ Breakpoints ¥ Toolbox [ Breakpoints v Toolbox
¥ Watch Windows & Performance Snalyzer [V Watch Windows
v Memary Display Iv System Viewer [+ Memary Display [v System \Viewer
CPU DLL: Parameter: Driver DLL: Parameter:
|SARMCM3.DLL | MPU |SARMCM3.DLL |—MPLI
Dialog DLL: Parameter: Dialog DLL: Parameter:
|DCM.DLL |1:cw|3 |TCM.DLL |1:cr\-13
[ Wam if outdated Executable is loaded [ Wam if outdated Executable is loaded
Manage Component Viewer Description Files ... |

u):8 | Cancel Defaults | Help

5 AR S RESIRC B 5, M TR Build“ (41 5§ Rebuild “

G L SO AR SR FE Rt BIN SCAF, 4l 1-10 B
1-10 4RiF

K2 Fperipherals_app\PROJECT\peripherals_app.uvprojx - pvision — o %

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

=] @l | |® | & | 2 eoare MRl @-[ec s @A
& 188 2 0| 8| perpheraisapp K| A= e @
Project PEH ] maoce ] mainc M
%5 Project: peripherals_app = A Copyright (C) 2014-2020 Gowin Semiconductor Technology Go.,Ltd. A
145 peripherals_app 5|
3 core : e N
= [ STARTUP @ evelopment Team
[ startup_GOWIN_M3.< o
= SYSTEM 10
[ system_GOWIN_M2.c il
12
(3 PERIPHERALS 1
o aep 14
20 appe 1s
0 apph i
17 int main(veid)
[ app_configh et
[ core.cm3.h 19 SystemInit(): //Tnitialize system
[ cownmzh T 20 TUarcInit (11
) GOWIN_M3_conf 21
22 | princr(n
1 GOWIN_M3_ddr3 == ||
(1 GOWIN_M3_ethe 2¢ | printe
] GOWIN_M3_gpic 28 printt g )
1 GOWIN M3 i2ck ;: princf(”
] GOWIN_M3_misc 29
] GOWIN_M3 rtch 30 return 0;
. 3L (1)
[ I | = v
B projec] ook €3 Func. [0y Temp.| || < >
Build Output ra
Compiling app.c. .- ~

compiling app_if.c...

compiling retarget.c...

compiling GOWIN M3 it.c...

compiling malloc.c...

linking...

Program Size: Code=1048 RO-data=$52 RW-data=lé ZI-data=s28g

FromELF: creating hex file...

After Build - User command #1: Di\Keil v5\ARM\ARMCC\bin\fromelf.exe —-bin -0 app.bin .\Objects\peripherals app.axf
".\Objects\peripherals_app.axf" - O Error(s), 0 Warning(s).

Build Time Elapsed: 00:00:02 v

J-LINK / JTRACE Cortex v CAP NUM SCRL OVR R\

7(20)




1 ARM Keil MDK %4 1.2 TREMER

1.2.4 T

5/ Gowin_ EMPU_M3 9w w119 f5, 18 Gowin T &4
Programmer, N4 AE ik H] BIN 3CAf.

i Gowin 2 YR 54 A B B 22 25 1542 T Programmer, iy
Programmer SZ 5.4~ “Edit > Configure Device” 5 T. £ Configure Device
“47, ¥TJF Device configuration.

® Access Mode FHi%l%, %+ “External Flash Mode” %7,

® Operation Fi%1%, #%F exFlash C Bin Erase, Program thru
GAO-Bridge”&}"exFlash C Bin Erase, Program, Verify thru GAO-Bridge”
R

® FW/MCU/Binary Input Options > Firmware/Binary File £1i, F A7 %
T #¥ Gowin_EMPU_M3 % #FgmF2 — 3t BIN 044

® External Flash Options > Device &1, 154 FF KRR 2, Flash it 35
Rk Fe (s = I R Winbond W25Q64BV) .

® External Flash Options > Start Address %3, F#EaHbE % E A
“0x4000007,

® i “Save”, WK 1-11 flivR.

Bl 1-11 F#;

Wi Device co nfiguration ? 4

Device Operation

Access Mode: External Flash Mode -

1

Operation: exFlash C Bin Erase, Program thru GAO-Bridze

exFlaszh C Bin Erase, Frogram thru GAO-Bridze

External Flash Options

Device: Winbond WEBQS4EY -

Start Address: 0400000 |

FY/MCU Binary Input Options

Firmware/Binary File: |Fi/peripherals app/FROJECT/app. bin 1]

Save Canecel

5¢ /i Device configuration J&, i Programmer T HA*

Program/Configure “ “ 7, &% Gowin_ EMPU_M3 % {4 £ — i3t BIN
PELAN

IPUG919-1.1 8(20)




1 ARM Keil MDK %4 1.3 ZH Wit

1.2.5 AR

5E% Gowin_ EMPU_M3 B gwfe it N85, W H P 8wk Bl
ml A, A PLZESE U-LINK 8% J-LINK 17 B 28 fE 2 1t .

1. EEAEAR
FE IR R 51 2 31 FPGA 10 | Debug Access Port A B, &%
J-LINK 5 U-LINK /i E.2% .

2. BEshiER
ZEHZE U-LINK 3% J-LINK {548 f5, i THEAF: Debug “l@”, HEAEIR
R, ATULEATW S E . bR, B MISITE8E, wE 112 Fr
TR

& 1-12 BEhEIR

I Fperipherals_app\PROJECT\peripherals_app.uvprojx - piVision — (=) X
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
==K @ | Kk | == | @ 10 aep YR+ @-|e oo & @]
gEo ey | DRBEnBE-0-8-8-2- 8- %-
2 [ Disassembly (N
20: UartInit (115200); Init UARTO
M0x000008DA F44F30EL MOV =0, #0x1C200

0x000008DE ETEFFF2S UartInit (0x000007F4)

5,
> I
P
prin
P
P
26 | prinze(n
27
28 | app_call if();//call application interface
29
[ Project | S Registers < >
Comman: d 7 EH Call Stack + Logals =a
FUNC woid Setup (void) A | Name Location/Value Type

SE = _RDWORD(0X00000400) ; % main 0x000008D4 intf0

PC = _ROWORD(0x00000404) ;

LOAD $L INCREMENTAL
Setup ()

ASSIGN Breakbisable BreakEnable BreakKill BreakList Breakset Breakhccess @acan stack = Locas [ [ vemon 1

1.3 B&igit

Gowin_EMPU_M3 3 #7 ARM Keil MDK (V5.26 X DL _ERRA) #pF3FEs
MZH it RN N S % Wit

Gowin_EMPU_M3\ref _design\MCU_RefDesign\Keil_RefDesign

J-LINK / J-TRACE Cortex 1:0.00001160sec 120G CAP NUM| SCRL OVR RNV

IPUG919-1.1 9(20)




2 GOWIN MCU Designer 21 Bz ERE

2 GOWIN MCU Designer

21 MHEREERE

B SR G 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!
738 F§ GOWIN MCU Designer V1.1 & PL_ERAS .

2.2 TR

{81 GOWIN MCU Designer #f£i#47 Gowin_EMPU_M3 # 4 2 F2 %
ih, WEAIEIRE. REET. wmE5RE. ik, FEAEK.

221 QIETEE
flETE
T FESEHEL “File > New > C Project”, 18l 2-1 ffizs.
1. @I H A RRAN E
2. EPTHIEA Empty Project;
3. &FF T H4E ARM Cross GCC.

IPUG919-1.1 10(20)
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http://cdn.gowinsemi.com.cn/SUG549.pdf

2 GOWIN MCU Designer

2.2 TFEAAR

IPUG919-1.1

& 2-1 )@ T

YAr C Project

C Project

Create C project of selected type

Project name: |gowin_led

Use default location
CAGMD\workspace\gowin led

default

Project type:

Toolchains:

EBrowse...

~ = Executable "
& Empty Project
& Hello World ARM C Projec
& Hello World RISC-V C Proj
< >

ARM Cross GCC
RISC-V Cross GCC

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

@' = Back Next = Einish

EEF A EARE

Cancel

EFFERCERA “Debug” 1 “Release”, 1kl 2-2 Fiur.

B 2-2 EFF A SRR

C Project
W C Proj

Select Configurations

Select platforms and configurations you wish to deploy on

Project type: Executable
Toalchains: ARM Cross GCC

Configurations:

3 Debug
%) 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 MNext = Finish

Select all

Deselect all

Cancel

11(20)




2 GOWIN MCU Designer 2.2 TFERAR

R IF T REMEE

AT X 4% T H 5% arm-none-eabi-gcc FIHLFT7ERR4E, BRIVECE, 4
Kl 2-3 s
2-3 EFRIFT REEMRRE
{Wr C Project O >

GNU ARM Cross Toolchain p—

Select the toolchain and configure path

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

Toalchain path: |C:\GMD\toolchain\ARM_toolchain\bin Browse...
=1
BUmMBTIRE

SeR LG G, ¥ GOWIN MCU Designer T.1F %% 5] workspace K
FrEMIE TR, Wi CESMANRE, SARGRERT.

DL AT % T E AL GMD_RefDesign 2% ¥ it A6, Bt gmieveit H 3%
K ARG T s

CORE: ARM Cortex-M3 1% 2577 4% & X
PERIPHERALS: 4Nk % SR 3 R 450 ¢

STARTUP: 5|5 )33/

SYSTEM: Ziffesic S REVIEIA RS #hw X
USER: A/ BB

Script/GOWIN_M3_flash.ld: Flash 5%4% 2%

TR LR BE S, £ GOWIN MCU Designer ff Project Explorer
LB i B m TR, Ak “Refresh” &I0, HEhE B 2407 TRAERI45H
AT

2.2.2 fic B ik

GOWIN MCU Designer f{] Project Explorer #L1&rh, &40 T, A
Bk PE “Properties > C/C++ Build > Settings” £, Al E 2477 LIEKISE

T
Bt & Target Processor

fic. & “ Target Processor > ARM family ” £ 1, iZ % IifC & N “ cortex-m37,
ﬁn E] 2'4 Fﬁﬂ_‘—\A o

IPUG919-1.1 12(20)
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[& 2-4 it E Target Processor

) Tool Settings ¥ Toolchains M Devices # Build Steps

Build Artifact Binary Parsers | ¢

(%2 Target Processor
# Optimization
# Warnings
(# Debugging
v [ GNU ARM Cross Assembler
@ Preprocessor
(2 Includes
% Warnings
(8 Miscellaneous
w B3 GNU ARM Cross C Compiler
(8 Preprocessar
(22 Includes
(2 Optimization
(2 Warnings
(% Miscellaneous
v [ GNU ARM Cross C Linker
(# General
(22 Libraries
(# Miscellaneous
w &3 GNU ARM Cross Create Flash Image
(£ General
v 83 GNU ARM Cross Print Size
(2 General

ARM family cortex-m3 w
Architecture Toalchain default w
Instruction set Thumb (-mthumb) ~

O Thumb interwork (-mthumb-interwork)

Endianness Toolchain default v
Toolchain default
Toolchain default

Unaligned access | Toolchain default w

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

Small (-mcmodel=small)

Strict align (-mstrict-align)

Other target flags

B2 GNU ARM Cross Assembler

Bt & “GNU ARM Cross Assembler > Preprocessor > Defined symbols
(-D)” &, ZEECE N “_ STARTUP_CLEAR_BSS”, Wik 2-5 fiis.

& 2-5 At ® GNU ARM Cross Assembler

B Tool Settings %) Toolchains M Devices ./ Build Steps

@ Target Processor
# Optimization
(22 Warnings
# Debugging
v [ GMNU ARM Cross Assembler
@ Preprocessor
2 Includes
22 Warnings
(# Miscellaneous
v [ GMU ARM Cross C Compiler
@ Preprocessor
3 Includes
2 Optimization
22 Warnings
(# Miscellaneous
v 3 GMNU ARM Cross C Linker

Defined symbols (-0

Build Artifact Binary Parsers | *|*

Use preprocessor
[JDo not search system directories (-nostdinc)

[JPreprocess only (-E)

88 8

_ STARTUP CLEAR BSS

(2 General
(2 Libraries

Undefined symbals (-U) &)

2 Miscellaneous

v [ GNU ARM Cross Create Flash Image
# General

v 3 GNU ARM Cross Print Size
(22 General

BELE GNU ARM Cross C Compiler

fic & “GNU ARM Cross C Compiler > Includes > Include paths (-1)” i
T, 1ZIETUC B O ZE0 AT C ka9l Hikte, W& 2-6 B

13(20)




2 GOWIN MCU Designer 2.2 TFERAR

PLEAETT & T B AL GMD_RefDesign 2% &t 91, C Sk B2 R E
W FR.

"${workspace_loc:/${ProjName}/CORE}"
"${workspace_loc:/${ProjName}/PERIPHERALS/Includes}"
"${workspace_loc:/${ProjName}/SYSTEM}"
"${workspace_loc:/${ProjName}/USER}"

® "${workspace loc:/${ProjName}/APP}"

[l 2-6 it ® GNU ARM Cross C Compiler

® Tool Settings | &) Toolchains [ Devices # Build Steps Build Artifact Binary Parsers | % |*

(% Target Processor Include paths (-1) LER 2R &
2 Optimization
# Warnings

pace_loc ] :
"${workspace_loci/${ProjName}/CORE}"

(£ Debugging "${workspace_loc;/${PrajName}/PERIPHERALS/Includes)”
~ B GNU ARM Cross Assembler "${workspace_locy/${ProjName}/SYSTEM}"
(% Preprocessor “${workspace_loci/${ProjName}/USER}"
% Includes

(% Warnings
(& Miscellaneous
v B GNU ARM Cross C Compiler

@ Preprocessor Include system paths (-isystem) &
¥ Includ
(22 Includes

(2 Optimization
(# Warnings
(2 Miscellaneous
~ ) GNU ARM Cross C Linker
(%2 General
(2 Libraries
(# Miscellaneous
v B GNU ARM Cross Create Flash Image
(8 General Include files (-include) &
v 3 GNU ARM Cross Print Size
(% General

BZE GNU ARM Cross C Linker

fic'® “GNU ARM Cross C Linker > General > Script files (-T)” £,
ik T B 4 Flash #5258 GOWIN_M3_flash.ld”, & 2-7 Fiz.

PLR AT & T Bl GMD_RefDesign 2% ¥ i1 {5, Flash #2223 it &
WR AT

"${workspace_loc:/${ProjName}/Script/GOWIN_M3_flash.Id}"

IPUG919-1.1 14(20)
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& 2-7 Bt E GNU ARM Cross C Linker

i Tool Settings ) Toolchains M Devices # Build Steps Build Artifact Binary Parsers | * | *

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

Script files (-T) & 5 28

<

B E GNU ARM Cross Create Flash Image

Bt & “GNU ARM Cross Create Flash Image > General > Output file
format (-O)” &I, ZIETIECE N “Raw binary”, K 2-8 Fiir.
[¥] 2-8 it ® GNU ARM Cross Create Flash Image

IPUG919-1.1

i Tool Settings i Toolchains M Devices # Build Steps Build Artifact Binary Parsers | * | *

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

(22 General

Bt E Devices

Output file format (-O) |Raw binary ~

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

Other sections (-]) &

fit. & “ Devices > Device selection 701, fit & #514F “ ARM Cortex M3 >

ARMCM3”, il 2-9 Fr.

15(20)
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IPUG919-1.1

& 2-9 fit & Devices

®) Tool Settings 23 Toolchains B Devices # Build Steps Build Artifact Binary Parsers | * | *

Device selection (Used by debug. Mot yet used during buildl)

Name Details 2
ARM Cortex A% 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)
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)
ARMCM3 Device (Cortex-M3, Rev r2p1, 10 MHz)
ARM Cortex M33 Family (256 kB RAM, 4096 kB ROM) N
< >

Device core: Cortex-M3

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

ARMCM3
Section Start Size Startup
IRAM1 (20000000 0x00020000 ]
IROM1 0x00000000 0x00040000 1
Edit...

SER CARIETAC EAMRIL 9 S f5, e 4 a7 LFE, A T HEF Rl
“R 7, x4 Gowin, EMPU_M3 #kgmfE — i) BIN S2F, & 2-10
TR
& 2-10 4Ri%

G /0 X GO uD
file Edit Source Refactor Navigate Search Project Run Window Help

[eil & | ®- & -EBin|Siwiliis o9~ 8 @i - P -ear D [Quick Access] || 2 ||

- a X

[fyProject Explorer 22 5 % ¥ = O [& mainc 52 =8 %o. 2 WD B =0
I DigitalSeg " 1?‘ * Copyright (C) 2014-2828 Gowin Semiconductor Technology £o.,Ltd.[] BlERs % ¥
W free rtos 18 /% TCLUES m mmm e e / U app ifh
O gowin_picorv32 15 #include “app_if.h" © main(void) : int
O i 6
3 int priority < int main(void)

O keyscan systemInit(); //Initialize systen
i led UartInit(115200); //Inis, UARTG
& mm printf("\rin
© psram printf(" Copyright (C) 2014-2020 Gowin Semiconductor Technology Co.,Ltd
1 retarget print r
printf (" -
0 shas printf("\c\n");
[ SHA3_GWINSER 4C
I Shake app_call_if();//call application interface

1 sm3_fatfs_app

- return @3
10 sm3 freertos_app }
v (25 sm3_peripherals_app
4% Binaries
@l Includes
= APP
(= CORE
(= Debug
(= PERIPHERALS . N
(&= Script
(& STARTUP. Problems &) Tasks B) Gonsole 5 [T Properties @ Debugger Console Bl ER =B #E-8-=0O
(= SYSTEM €DT Build Console [sm3_peripherals_app]
v (= USER Invoking: GNU ARM Cross Create Flash Image ~
[8 app_ifc arm-none-cabi-objcopy -0 binary "sm3_peripherals_app.elf" "sm3_peripherals_app.bin”
[ app ith Finished building: sm3_peripherals_app.bin
[B GOWIN_M3_confh Invoking: GNU ARM Cross Print Size
GOWIN_M3 it.c arm-none-cabi-size -—format=berkeley "sm3_peripherals_app.elf"
text  dsta  bss  dec  hex filename
m GOWIN_M3 jth 8148 2116 96 le3ee 2878 sm3_peripherals_app.elf
main.c Finished building: sm3_peripherals_app.siz
[&) mallocc
(i) malloch 114 Fintshed (took
. 15:10:01 Build Finished (took 13s.156ms)
retarget,
3 sm3 ucos iii app e v
< >« >

4 sm3_peripherals_app
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2.24 T#
5E/% Gowin_ EMPU_M3 B AFgmfe it 9 fa, 1 Gowin T 1F
Programmer "~ #4814 A2 k] BIN S04
H GOWIN MCU Designer 32 #.#4“Run > Programmer g, T B £« L 7,
FT 7 Programmer.
B Programmer 3 5.£2“ Edit > Configure Device "5 T. E.£ Configure
Device ““*”, FJ7 Device configuration.
® Access Mode T#Hi%%, ## “External Flash Mode” £,
® Operation FHi%l#, #%F “exFlash C Bin Erase, Program thru
GAO-Bridge” 5% “exFlash C Bin Erase, Program, Verify thru
GAO-Bridge” 17
® FW/MCU/Binary Input Options > Firmware/Binary File i£%i, 5 N\7 %
T#1 Gowin_ EMPU_M3 #4:-2wF — 41 BIN 324
® External Flash Options > Device £, 15 HRIEIT KRR EL Flash it 2%
Bk (s = H &R E Winbond W25Q64BV) .
® External Flash Options > Start Address 1, F#iciahhtikE N
“0x4000007,
® i “Save”, WK 2-11 7R,
& 2-11 &
it Device configuration ? *
Dlevice Operation
focess Mode: External Flash Made -
Operation: exFlash C Bin Erase, Program thru GAD-Fridge -
exFlash C Bin Erase, Frogram thru GAO-Bridge
External Flash Options
Device: Winhond W2EQG4BY -
Start Address: | 0x400000 |
FW/MCU/Binary Input Options
Firmware/Binary File: eripherals_aPP;'Debugfsm3_peripherals_app.bin| I .. |
Sare Cancel
5¢ /i Device configuration J&, i Programmer T HA*
Program/Configure “ "7, 5% Gowin_EMPU_M3 % {44 f2 i3k BIN
AR E
IPUG919-1.1 17(20)
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2.2.5 @R
BLE iR
1. EPEFHAFE “Run > Debug Configurations > GDB SEGGER J-Link
Debugging”, i “New”, G 4a7 TR E LD,
2-12 Fi7R
2-12 813 B A B ik

{#r Debug Configurations s
Create, manage, and run configurations @
| B 3~ Configure launch settings from this dialog:
type filter text - Press the 'New' button to create a configuration of the selected type.
[] C/C++ Application = - Press the 'Duplicate’ button to copy the selected configuration.
B PY g

[E] C/C++ Attach to Application
[E] €/C++ Postmortem Debugger
[€] C/C++ Remote Application " - Press the 'Filter' button to configure filtering options.
[£] GDB Hardware Debugging
[c] GDB OpenOCD Debugging
[£] GDB PyOCD Debugging

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

- Edit or view an existing configuration by selecting it.

[5] GDB QEMU Debugging Configure launch perspective settings from the 'Perspectives’ preference page.
v [€] GDB SEGGER ! 1-l-m-t--—-i-—
[£] sm3_peripl W=D
@ Launch Group Duplicate
Delete

Filter matched 11 of 66 items

@

2. L “Main” LT, FoB 27 TAR % HECCIHSHE 8, Wl 2-13 By

7N
& 2-13 Bt & Main &I

{h Debug Configurations X

Create, manage, and run configurations

= T P
= X | B # Name: ‘smg_pﬁrlpherah_app Debug

type filter text E Main ¥ Debugger | B+ Startup| i~ Source | ] Common| &, SVD Path
[€] C/C++ Application

Project:
[€] C/C++ Attach to Application e
[€] C/C++ Postmortem Debugger ‘smS_peripherals_app Browse...
[E] C/C++ Remote Application C/C++ Application:

[£] GDB Hardware Debugging

[£] GDB OpenOCD Debugging

[t] GDB PyOCD Debugging Variables... Search Project.. Browse...
[c] GDB QEMU Debugging

~ [T] GDB SEGGER J-Link Debugging

[£] sm3_peripherals_app Debug Build Configuration: | Select Automatically >

= Launch Group

‘ Debuglsm3_peripherals_app.elf

Build (if required) before launching

() Enable auto build () Disable auto build

(®) Use workspace settings Configure Workspace Settings...

Revert

Filter matched 11 of 66 items

3. #%&#* “Debugger” #7, FiE Debugger s Fr A% D245 E,

IPUG919-1.1 18(20)
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K 2-14 fis.

Device Name: Cortex-M3
Interface: JTAG B¢ SWD
- Endianness: Little
Connection: USB

& 2-14 B2 ® Debugger IR

{4 Debug Configurations x

Create, manage, and run configurations

= ET -
= X ‘ = Name: |sm37per|phara\siapp Debug |
type filter text [ Main [ %5 Debugger B Startup| & Source | [C] Comman |, SVD Path
[E] C/C++ Application J-Link GDB Server Setup .
[E] C/C++ Attach to Application Start the J-Link GDB server locally [[]Connect to running target
[E] C/C++ Postmortem Debugger
Executable path: |$(jlinkﬁpath}/ﬂj\inkﬁgdbsewer) Brow

[E] C/C++ Remote Application
[£] GDB Hardware Debugging Actual executable: |C:,"Prc|gram Files (xB6)/SEGGER/JLink/ILinkGDBServerCL.exe
[c] GDB OpenOCD Debugging
[t] GDB PyOCD Debugging

(to change it use the global or workspace preferences pages or the proje

[E] GDB QEMU Debugging Device name: |Cortex-M3 | Suppe
v [E] GDB SEGGER J-Link Debugging Endianness: @lLitle  OBig
sm3_peripherals_app Debug Connection: @use  OIP | |wsBserialoriPnzn
B Launch Group Interface: @swD  (OJTAG
Initial speed: ) Auto (O Adaptive (@ Fixed kHz
GDB port:

CUIA ek EEEEY CAVIAvif, drvinlnnd- [A LG

Revert Apply
Filter matched 11 of 66 items cue PPy

Close
BREER

L J-LINK 1 L2857 &R, i T B4~ Debug $& 4 i 51158« # - 7,
R AT H () Debug L, S NREVIRES, FTRABHTIHT Al E . b
Wik, ST SERE, Wk 2-15 Fros.
2-15 BEIAR

o Debug - sm3_peripherals_app/USER/main.c - GOWIN MCU Designer

Fle Edit Source Refactor Navigate Search Project Run Window Help

o~ @i ey seelbssiwlEs-0rios- -5 .o
45 Debug 0 i+ = = 8  ©-variables oints %, Periphe
v [£] sm3_peripherals_app Debug [GDB SEGGER J-Link Debugging] Name Type

v 8 sm3_peripherals app.elf
~ o Thread #1 57005 (Suspended : Breakpoint)
= main() at main.c:19 OxSec
45 JLinkGDBServerCLexe
4 arm-none-eabi-gdb
45 Semihosting and SWV

main.c 83 = 0O f= Outline 2 =0
o
" - Copyright (C) 2014-2020 Gowin Semiconducter Technology Co.,Ltd.[] A EERY o % ¥

. u app ith

o main(void) : int

#* Includes
15 #include "app_if.
6

“int main(void)

19 SystemInit(); //Initialize system
20 UartInit(115208); //Init UART®
22 printf("\r\n )
23 printf(" Copyright (C) 2014-2026 Gowin Semiconductor Technolegy Co.,Ltd \rin");
s printf("\rin ")
25 PrAntF("\r\A - oo Gowin_EMPU_M3 Peripherals Applications Demo---------- ATy
26 printf("\r\n");
28 app_call_if();//call application interface .
< >
B Console 33 ) Tasks s 0 Executa ] B2 E&E r8-8r=8

sm3_peripherals_app Debug [GDB SEGGER J-Link Debugging] Semihasting and SWV
SEGGER J-Link GDB Server V6.94 - Terminal output channel

IPUG919-1.1 19(20)
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A \
2.3 &EWit
Gowin_EMPU_M3 ¥ GOWIN MCU Designer (V1.1 & PL_ERA) K
P2, BRI N 2% kit
Gowin_MCU_M3\ref_design\MCU_RefDesign\GMD_RefDesign
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