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1 ARM Keil MDK &1 1.1 Bfpaed

]. ARM Keil MDK x4

1.1 RHR%

1H27% ARM Keil MDK W 2 44L 1] Getting Started with MDK .

!
I ARM Keil MDK V5.24 J UL EfRAS .

1.2 TIE4E4R
1 Fif ARM Keil MDK #4417 Gowin_EMPU_M3 # - gmftikit, F%E
Glg TR, MEBELT. RERD. FiF. FEMIAR.

1.21 BETHE

FTFF ARM Keil MDK 3, &£ 5.4= “Project > New uVision
Project...”, @@ T, WK 1-1 iR

E1-18ETE

File Edit Vimm lash Debug Peripherals Tools 5SVCS  Window Help
= ‘jl Wew pVision Project...

Mew Multi-Project Workspace...

Cpen Project...

Project
Close Project
Export 3
Manage 4

Select Device for Target ...
Remaove Item

{5 Options... Alt+FT

Clean Targets

Build Target F7
Rebuild all target files

Batch Build...

Translate... Ctri+F7

Stop build

IPUG919-1.0 1(25)



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

1 ARM Keil MDK &1 1.2 TFEMER

1.2.2 B EiEN

BoEAefr

Gowin_EMPU_M3 & ARM Cortex-M3 W%, Bt & #4 8 “ARM
Cortex M3 > ARMCM3”, 1 1-2 fi7R.

1-2 R EH=H
kA Options for Target 'peripherals_app’ ﬁ
Device NTarget I Output I Listingl Usar ] CACH ] A=m ] Linker I Debugz I Utilities
|Snﬂ'r'.'are Packs J

Vendor: ARM Software Pack

Device: ARMCM32 Pack: |ARMCMSIS 540

Toolset: ARM URL: http:/fwew. leil com/paclk/

Search: |

= ARM a | |The Cortex-M3 processar is an entrydevel 32-bit Am Cortex processor .«
| |designed for a broad range of embedded applications. It offers
% ARM Cortex MO significant benefits to developers, including:
“Ii ARM Cortex MO plus - simple, easy+o-use programmers model
- highly efficient ultradow power operation
% ARM Cortex ML - excellert code density
“% ARM Cortex M23 __| |- deterministic. high-performance intemupt handiing _
- upward compatibility with the rest of the Cortex-M processor family.
=" ARM Cortex M3
£d DS_CM3
‘1§ ARM Cortex M33
I ARM Cortex M33 (MPS3) | 4
0K | Cancel Dafanlts ‘ Help

B.E ROM 1 RAM
Gowin_EMPU_M3 ] Instruction Memory 1£>4 ROM.
Gowin_EMPU_M3 ] Data Memory /£ RAM.

B ® ROM (Instruction Memory) 1 RAM (Data Memory) 2 4a i
Lk Size, 40kl 1-3 B

ROM FL & :

® Ji4h SPI-Flash T#5307730, ROM j&4aiiil >y 0x400

® Size R4 Gowin =E 4 11) IPCore Generator > Gowin_EMPU_M3 >
Instruction Memory Size SZPRIECE %€, 7T LAELE A 16KB. 32KB. 64KB
ol 128KB

® LI MIT kK T E A Keil_RefDesign 2% ¥t A, ROM Size it & N
OXFCO00 (Gowin =JE# 1) IP Core Generator > Gowin_EMPU_M3 >
Instruction Memory Size fit &y 64KB)

RAM FCE :

IPUG919-1.0 2(25)




1 ARM Keil MDK &1 1.2 TFEMER

® RAM jiZifHhil vy 0x20000000

® Size R¥E Gowin =I5 IP Core Generator > Gowin_EMPU_M3 >
Data Memory Size SLPrACE %€, FILARCE A 16KB. 32KB. 64KB &,

128KB

® DItk T A4 Keil_RefDesign %1%t 5%, RAM Size Bt &N
0x10000 (Gowin Z=JH# 1] IP Core Generator > Gowin_EMPU_M3 >

Data Memory Size it & 4 64KB)
1-3 it ® ROM 1 RAM

kA Options for Target "peripherals_app' ﬁ
Device Target ]Dutput] Listing] Tzer ] C/C+H+ ] hsm ] Linker] Debug l Ttilities l
ARM ARMCM3
Code Generation
Hal (MHz): [IEX ARM Compiler: | Use default compiler version 5 |
Operating system: |N|:une ﬂ
System Viewer File: [ Use Cross-Module Optimization
| J W Use MicroLIB ™ Big Endian
[ Use Custom File
Fead/Only Memary Areas ReadWrite Memory Areas
default  off-chip Start Size Startup default  off-chip Start Size Malnit
I RoM1: | | » I RAMI: | | r
I RoM2: | | r ™ RAMZ | | r
I~ ROM3: | | s ™ RAMI: | | r
on-chip on-chip
¥ IROM1: |Bcd00 |B<FC00 o W IRAM7: |0000000  |0c10000 r
™ IRomZ: | | - C RAMZ: | | r
| 0K | | Cancel | | Defaults |

e B SR

Gowin T ##f Programmer, 3% BIN —ithlscfbts =, Bl E

Gowin_EMPU_M3 # A4 H S0 4% XCh BIN.

® User iy QATIEIH A A e THIFM U5k, ik 1-4 for.
® R FHaLN:

- Run #1: fromelf.exe --bin -0 bin-file axf-file

IPUG919-1.0
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1 ARM Keil MDK %4

1.2 TFEMER

& 1-4 B E W HER
ki Options for Target "peripherals_app' Iﬂ
Device l Target] Dutput] Listing User IEHE++ ] A=m ] Linker l Tebug ] Utilities]
Command Items User Command Stop on Exi...  S..

=-Before Compile C/C++ File

[ R
[ R

un #1
un #2

=--Before Build/Rebuild

(5| Mot Specified [
(3] Not Specified [

™ Run#l (2| Mot Specified [

[ Run#2 (2| Mot Specified [
[=--After Build/Rebuild

[¥ Run#l ChKell_v3\ARMVARMCC bin\fromelf.exe --bin -o app.bin \Objects\peripherals)

— o _an e o —

T T

[ Bun "After-Build' Conditionally
[v Beep When Complete

[ Start Debugging

L
i e S = |

0K | Cancel

Defanlts | Help

IPUG919-1.0

FCE C Sk3CPFEAz, g I fE ORI AN R B AR Y C ko, BoE

DL T & T B Keil_RefDesign &% ¥ it N, C Sk ElcE,

[T Ay o o

K 1-5 .

WHHR.

® " \CORE"

® " \PERIPHERALS\Includes"
® " \SYSTEM"

® " \USER"

® " \APP"

4(25)




1 ARM Keil MDK 44

1.2 TFERR

B 1-5 Bt B C kg
k4 Options for Target 'peripherals_app' X
Device I Target I Output I Listing] User C/CHt Iksm I Linker ] Debug I Utilities ]
i~ Preprocessor Symbols
Define: |
Undefine: |
~ Language / Code Generation - .
[ Execute-only Code I Stict ANSIC Wamings:
| Optimization: ILeveI 0(00) vl ™ Enum Container always int lA" Wamings __'_I
| I~ Optimize for Time ™ Plain Charis Signed [ Thumb Mode
| [ Spiit Load and Store Muttiple ™ Read-Only Posttion Independent ™ No Auto Includes
[V One ELF Section per Function I~ Read-Write Posttion Independent ¥ C39 Mode
Include |..\APP;‘.\CORE:A.\PEF\‘IPHERALS\IncIudes;..\SYSTEM:..\USER B
Paths
Llieo
Cortrols |
Compiler |-c99 ¢ —cpu Cortex-M3 -D__ MICROLIB i -g -00 —apcs=interwork —split_sections - ../APP -| -
control |../CORE - ../PERIPHERALS/Includes -l ../SYSTEM -| ../USER
string -
0K | Cancel Defaults | Help |
[T R AL

IPUG919-1.0

® LE (i HasIA
#.il; Debug 1 HLas R M 5114, A I LA 28 AL, nlAl 1-6 P

U-LINK 1/ EL %%

WL A U-LINK 15 548, | Debug LTI & N ULNK2/ME
Cortex Debugger.

J-LINK 1}j H 2%

U SRIE PR A J-LINK {/i B 45, T Debug &I & N
J-LINK/J-TRACE Cortex.

® i B e r A
¥t Settings, #1JF Cortex-M Target Driver Setup, &4 k42 O
FH,

JTAG #:

5 Gowin =4 IP CoreGenerator > Gowin_EMPU_M3 >
Debug Interface f#ifE JTAG #1, NIEE SWJ Port & JTAG ik
B0,

SW it 1

R Gowin = JE #4411 IP CoreGenerator > Gowin_EMPU_M3 >
Debug Interface <[ JTAG #:H, NECE SWJ Port >y SW iz
M,

5(25)




1 ARM Keil MDK %4 1.2 TREBUR
E 1-6 AL EHREARAR
Options for Target "peripherals_app’ u
Dewice I Target I Output I Listingl Uzer I C/C++ I hem | Lirker Debug IUtilities |

" lUse Simulator ~ #ith restriction=  Settings | & Use: | | J-LINK # J-TRACE Cortex ;| Settings |

[ Limit Speed to Real-Time ULINK Pro Cortex Debugger o~
CMSIS-DAF Debuiier i

¥ Load Application at Startup ¥ Run to mainf) ¥ Loag JLINK # J THACE Cortex b mgin )

Initizlization File:

Models Cortex-M Debugger
5T-Link Debugger
FEMicra Debugger

Lk s ok
Intializat

[ J Edi.. | [Nee_agt o eonase = J Ed... |
; : || Stellars 1CDI
Restore Debug Session Settings Reston SiLabs UDA Debugger
¥ Breakpoints ¥ Toolbox [ Bl Altera Blaster Cortex Debugger
Tl ¥DS Debugger ¥

v Watch Windows & Peformance Analyzer v e

v Memory Display ¥ System Viewer [v Memory Display ¥ System Viewer
CPUDLL: Parameter: Diriver DLL: Parameter:
ISAHMCMB.DLL | -MPU ISAF{MCMS.DLL I-MF‘U
Dialog DLL: Parameter: Dialog DLL: Parameter:
IDCM.DLL |1:.|:M3 ITCM.DLL I-pCM3

Manage Component Viewer Description Files ... |
| 0K || camcal || Defaults |

IPUG919-1.0

Download Options At & & 1,

“Download to Flash” &7,

FHM] “Verify Code Download” &5l

T SRR G B R T, 742 J-LINK B8R U-LINK 1/ 228 5 , JTAG Device
Chain #] LLIE#f &7~ Gowin_ EMPU_M3 ] IDCODE . Device Name %5 K.,

K 1-7 .

6(25)




1 ARM Keil MDK %4 1.2 THERIR

B 1-7 EEE RO R
Debug |Trace IFlash Downloadl
~J-Link f/ J-Trace Adapter —SK Device
SN:  [s0S251123 ]| IDCODE | Device Name l Move
Device| T-Link ARM SHDI(| ) 0x2BAD. .. ARM CoreSight SW-DP up |
W ;| vB.00  d1l| VB.49c Il-:vml
F# :  |T-Link ARM V53 compiled ]
ort: Max & Automatic Detectic ID CODE: |
v |5 MHz vI {" Marual Configurati Device Name l
Rato C1K| Add | Delete| vpaate| IR Zen: |

Connect & Reset Options Cache Options Download Options
Jonnect: IHormal L, leset: INormal L' |V Cache Code [~ Yerify Code Downlo
[V Reset after Conn [V Cache Memory [” Download to Flash
~Interface —————— ~TCE/IP ~MNise
Network Settings
@ Usp (" TCR/IP IP-Addres Port Autodetectl JLink Infol
Scan 7 ]
|HenTee Feoe oA Pine | || JLink Cnd
State: ready

HEE mE | sEw |
BC = Flash i%&IR
KM “Utilities > Update Target before Debugging” #£3, #nkd 1-8
F7R o

IPUG919-1.0 7(25)




1 ARM Keil MDK %4 1.2 TR
[#] 1-8 Bit & Flash iE£IR
Options for Target ‘peripherals_app' u
Device l Targetl Output I Li stingl User l C/CH I Asm ' Linkerl Debug Utilities
—Configure Flash Menu Command
(¢ Use Target Driver for Flash Programming ¥ Use Debug Driver
— Use Debug Driver — Settings | ™ Update Target before Debugging
it Fil: _] Edt... |

" Use Bxtemal Tool for Flash Programming

Command: l

=

Arguments: |

[T Funindependent

~Configure Image File Processing (FCARM):

Qutput File:

Add Output File to Group:

IPUG919-1.0

CORE L]
Image Files Root Folder: | ™ Generate Listing
| 0K | [ cancet | [ Defaures |
B BRI E s

Gowin_EMPU_M3 AR, 15 I3RS e146 40 4+, “Debug >
Initialization File” 30, n#EiHiAwIaaL 3 fF “ext_debug.ini”, #n& 1-9

IY

8(25)




1 ARM Keil MDK 44 1.2 TFEMER

& 1-9 LB RN A

U] Options for Target 'peripherals_app' .
- ptions for Target 'peripherals_app — g

Devicel Targetl Outputl Listingl User I C/CHt I Asm I Link: Debug | tilities]

" Use Simulator ~ with restrictions  Settings | * Use: |J-LINK / J-TRACE Cortex vI Settings |
[~ Limit Speed to Real-Time
[V Load Application at Startup IV Runto main{) [V Load Application at Startup ¥ Run to main()
Initialization File: Inttialization File:
, I _] Edit I I.\exl_debug.ini _] Edit... |
: i~ Restore Debug Session Settings " Restore E)ebug Session Settings
| [V Breakpoints [V Toolbox [V Breakpoints [V Toolbox
IV Watch Windows & Performance Analyzer [V Watch Windows
[V Memory Display [V System Viewer [V Memory Display [V System Viewer
|
CPUDLL: Parameter: Driver DLL: Parameter:
ISARMCM3.DLL | -MPU |SARMCM3.DLL | -MPU
Dialog DLL: Parameter: Dialog DLL: Parameter:
IDCM.DLL |<pCM3 ITCM.DLL |-pCM3
Manage Component Viewer Description Files ... |

0K | Cancel | Netatie | Help |

1.2.3 4mi¥

B A2 kR BIN SCPF, & 1-10 Fros

IPUG919-1.0 9(25)




1 ARM Keil MDK %4 1.2 THERIR

B 1-10 4wiZ
Di\user-bak\U: Desk ioh '_app\PROJECT\peripherals_app‘uvprojx-,Exd:én it B N e R A R e o B |

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

SEd| s B | | p | == | @ m Haslale o & &)
5 42 (1| §8| peripheras_app EEIE =R 2
Project @ ] mainc ol

= % Project: peripherals_app =
= % peripherals_app
@3 CORE
= &5 STARTUP
[] startup_GOWIN_M3.s
= SYSTEM
@[] system_GOWIN_M3.c
@[3 PERIPHERALS
= 3 APP
=& USER
@] mainc = s 7
it § /* Includes _
@0 appitc 15 #include "app if.n" B
@] GOWIN_M3_it.c 16
@] malloc.c 17 int main(void)
@[] retarget.c 18 g
19 SystemInit(); //Initial
20 UartInit (11520
21
22
23
24
25
26 printf ("\z\n") ;
27
28 app_call _if();//call application interface
29
30 return 0; |
< LI 21 | B A
El Project | @ Books | {3} Functi...| 0y Temp! < [ ] »
Build Output 2
compiling GOWIN_M3_wdog.c... -

compiling app.c...

compiling main.c...

compiling app_if.c...

compiling GOWIN_M3_it.c...

compiling malloc.c...

compiling retarget.c...

linking. .. E
Program Size: Code=732 RO-data=552 RW-data=8 ZI-data=4@96 ‘
FromELF: creating hex file... =
lsfter Build - User command #1: C:\Keil vS\ARM\ARMCC\bin\fromelf.exe --bin -o app.bin .\Objects\peripherals_app.axf ‘
".\Objects\peripherals app.axf" - @ Error(s), @ Warning(s). |
Build Time Elapsed: ©0:00:10 -

| J-LINK / J-TRACE Cortex L31 G2 CAP NUM SCRL O

52 Gowin_ EMPU_M3 3 HgmfE #1191 5, 184 Gowin F## 4
Programmer, TF#EEAFfE BT BIN 3.

H Gowin z YR H A sl ) AF 22 25 442 N #1 HF Programmer, H.if;
Programmer & .44 “Edit > Configure Device” 5k T. B4 Configure Device
“47, FTFF Device configuration.

® Access Mode FHi%EE, iE#E “External Flash Mode” &,

® Operation NH7%|3K, #EFE"exFlash C Bin Erase, Program”i& i

® FW/MCU Input Options > Firmware/Binary File £, 5 N5 NIK
Gowin_EMPU_M3 il BIN {8

® External Flash Options > Device &3, 1R #EF & MRAR %K Flash it 526
RIS (s = KRR E Winbond W25Q64BV) .

® External Flash Options > Start Address ¥E3, FaEiEHlE%E AN
“0x4000007,

® il “Save”, WK 1-11 FioR.

IPUG919-1.0 10(25)




1 ARM Keil MDK %4 1.2 THERIR

E 1-11 T#;

(% Device configuration A

Device Operation

&l

Access Mode: [Externel Flash Mode

lOperation: [exl’lash C Bin Erase, Program V] I

exFlash C Bin Erase (in 4KB Aligznment), Program

I External Flash Options
Device: (Winbond H25Q64BY |1

IStart Address: 0x400000 l

FH#/MCU Input Options
Firmware/Binary File: 3‘Usersfroothesktopfmcu_test/m3_softfapp.binr G I

| Save || Cemcel |

5t Device configuration J&, #iifi Programmer T.H4*
Program/Configure “ “ & ”, 5% Gowin_EMPU_M3 B4 gwiE s 11 — i3t il
BIN ST %o

1.2.5 48R
5EH Gowin EMPU_M3 B gmfe it N85, W H P 8wt BBl
R, T LLESE U-LINK B J-LINK {7 B 28 7F 28 8.
1. & ES
F R B R 29 5 ) FPGA 10 ) Debug Access Port A &, %4
J-LINK 85 U-LINK 1} 152,
2. EahifR

ZERE U-LINK 3% J-LINK 15 B 485, #di THA Debug “l@ 7, HEA K
RAS, AT TR AR E . B, S AEATEAE, WK 1-12 iR,

IPUG919-1.0 11(25)




1 ARM Keil MDK 44

1.3 %4t

& 1-12 BEhFR

Peripherals

||

Tools SVCS Window Help

IE | B
- E- 2 E| -

File  Edit
NSHS| 4 @
HEO B

View Project Flagsh Debug

Registers R [@ Disassembly 2 E
Regiater [¥elue 0x0000079A FTFEFFOS BL.W SystemInit (0x000005A8) =
E 20: UartInit(115200): //Init UARTO
21: i
<30x0000079E F44F30E1 MOV ro, $0x1C200 |
0200000000 0x000007A2 FTFFFF63 BL.W UartInit (0x0000066C)
0x000008C3 22: DTIEE 7\ TR 550 R R R R R R R R R R R R R R RN
0=0000030¢ 0x000007A6 4809 LDR r0, fpc, #361  : @0x000007CC 2
0200000904 < v
0200000000 —
0=00000000 ] mainc | ] startup GOWIN_M3.s - X
0x00000000 —_—
0200000000 16 o
0200000000 17 int main(void)
0200000000 18 H(
0=00000000 19 SystemInit(); //Initialize system
0x20001000 > 20 || varcinic(115200); //Inic UARTO
B 21
T - DT AT T [T T e & o o R
23 printf (" Copyright (C} 2014-2020 Gowin Semiconductor Technology Co.,Ltd.
54 DTAITE [T\ T\ LA R e R R R R R R R R R R
25 pPrintf ("\rin-—————-—m—m— Gowin EMPU M3 Peripherals Applications Demo---------- \r\n") ; E
Thread 26 princtf ("\r\n") ;
Frivilegsd 27
gf‘;a 28 app_call if();//call application interface
0.00081760 &= B
I an raroen A-
[l Project | = Registers 4 [ m ] r
Command 1 [B Call Stack = Locals nE
* JLink Infs; Reset: sise: dix\!ice x\ita nmcnﬁys?{:smue. . Name Location/= | Type
Include "D:\\user-bak\\Users\\root\\Desktop\\m3\\peripherals app\’
e pezip —=re @ m... [0x00000798 |int ()

FUNC void Setup
{

(void)

SF = _RDWORD (0x00000400) ;
BC = _RDWORD (0x00000404) ;

H

LOAD #L INCREMENTAL

Setup () ; =2
] i ] ’

>

ASS5IGN BreakDisable BreakEnable BreakKill BreakList BreakSet

| (# Call Stack + Locals ‘ E Memory 1

1.3 &E&it

IPUG919-1.0

Gowin_EMPU_M3 3 #F ARM Keil MDK (V5.24 K L EfRA) #A/F3RES
Wz U, W N 2% w0t
Gowin_EMPU_M3\ref _design\MCU_RefDesign\Keil _RefDesign
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2 GOWIN MCU Designer 21 B ERE

2 GOWIN MCU Designer

21 M REERE

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

GOWIN MCU Designer % fF 23 5HLE, 2% SUG549, GOWIN
MCU Designer 17455 .

!
#1318 il GOWIN MCU Designer V1.0 X LA ERA

2.2 TR

i FH GOWIN MCU Designer # {1417 Gowin_EMPU_M3 #4215
T, WEAIE TR, REEI. MERM. i, FEFE.
221 BIETHE
IR
EFESEHEFL “File > New > C Project”, #1[& 2-1 fias.

1. FSIIH AN E
2. EPEIH A Empty Project;
3. %&F T H%%E ARM Cross GCC.

IPUG919-1.0 13(25)



http://www.gowinsemi.com.cn/prodshow.aspx
http://cdn.gowinsemi.com.cn/SUG549.pdf

2 GOWIN MCU Designer

2.2 TFERUR

IPUG919-1.0

B 21 0ETRE
4wy C Project =g
C Project —>
Create C project of selected type |
Project name: gowin_led
Use default location
Location: | CAGMDYworkspace\gowin_led Browse...

Project type:

Choose file systermn: | default

4 = Execytable

& Empty Project

I (= Shared Library
I [= Static Library
b = Makefile project

& Hello World ARM C Project
& Hello World RISC-V C Project

4| m

| ¢

Toolchains:

| ARM Cross GCC} |

RISC-V Cross GCC

T SECERE

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

PSR E R “Debug” 1 “Release”, WKl 2-2 fiizs.

14(25)




2 GOWIN MCU Designer 2.2 TFEBR

B 2-2 iEF T aiE AR
W C Project L‘_MJ © -
Select Configurations —>

Select platforms and configurations you wish to deploy on

Project type:  Executable
Toolchains: ARM Cross GCC

Configurations:

V] & Debug [

Select all ]
[V] %5 Release

[ Deselect all ]

RFERIE T A SMERE
W FEAE X 1% T B 5% arm-none-eabi-gcc F1HELFFEKAE, BRINECE, 40
K 2-3 fiis.
B 2-3 EFEHRIFT A SEMRE
i C Project L= [E |

GNU ARM Cross Toolchain

Select the toolchain and configure path

Toolchain name: GMNU MCU Eclipse ARM Embedded GCC (arm-none-eabi-gec) -

Toolchain path:  CAGMDVtoolchain\ARM_toolchainybin

BUmMBTHE

e LRRAIE S, %+ GOWIN MCU Designer . %%[i] workspace |
WM TR, WmInTESMARE, SARGRERT.

LA IF R T GMD_RefDesign 22 &l I, #ibgift il A 3
B AT T B

® CORE: ARM Cortex-M3 N 2728 % X

IPUG919-1.0 15(25)




2 GOWIN MCU Designer

2.2 TFERUR

USER: H /&t

PERIPHERALS: #MH3 4R 5} ok %
STARTUP: 5|58z
SYSTEM: #FfEasiE X~ REVIIRF RG] 8h e X

Script/ GOWIN_M3_flash.ld: Flash #4#%#%

SE R TS5 F 81)% J5 , /£ GOWIN MCU Designer (] Project Explorer
PR 1T TR, A “Refresh” LT, H30 5B 2450 TAEK

SE R ANARRY o

2.2.2 Bg EixIR

IPUG919-1.0

GOWIN MCU Designer [¥] Project Explorer #L&, 5417 TR, £
Bk “Properties > C/C++ Build > Setting” &5, Fd & 2477 TR S H0%

i,

B & Target Processor

It & “ Target Processor > ARM family ” %3, % & 15ific B 5 “ cortex-m3”

el 2-4 Bios.
[# 2-4 BEE Target Processor

& Tool Settings I %) Toolchainsl B Devices l 4 Build Steps l

Build Artifactl b Binary Par * =

(%2 Target Processor

é/’i Optimization
(%% Warnings
(3 Debugging

4 ¥ GNU ARM Cross Assembler
(2 Preprocessor
(2 Includes
(2 Warnings
(% Miscellaneous

4 %5 GNU ARM Cross C Compiler
(2 Preprocessor
(3 Includes
(2 Optimization
(% Warnings
(% Miscellaneous

4 i) GNU ARM Cross C Linker
(%2 General
(3 Libraries
(2 Miscellaneous

4 $3 GNU ARM Cross Create Flash Image
(% General

4 8 GNU ARM Cross Print Size
(%2 General

RM family [cortex-m?:

rchitecture [Toolchain default

[Thumb (-mthumb)

Instruction set

| Thumb interwork (-mthumb-interwork)

|Endianness [Toolchain default
Float ABI Toolchain default
PU Type Toolchain default

fUnaligned access [Toolchain default

Ahrchod family Generic (-mcpu=generic)
IFeature crc Toolchain default
rypto Toolchain default
Toolchain default
Enabled (+simd)

Small (-mcmodel=small)

Strict align (-mstrict-align)

IOther target flags

BECE Cross ARM GNU Assembler Preprocessor
fic & “ Cross ARM GNU Assembler > Preprocessor > Defined symbols”

16(25)
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2 GOWIN MCU Designer 2.2 TFEBR

W, ZETECE N “  STARTUP_CLEAR_BSS”, Wi 2-5 firs.
[ 2-5 it & Cross ARM GNU Assembler Preprocessor
B Tool Settings ¥4 Toolchains | B Devices | S Build Steps Build Artifactl Binary Pa !

(% Target Processar Use preprocessor
(% Optimization [[] Do not search system directories (-nostding)
@ Warnings [] Preprocess only (-E)

(# Debugging

4 3 Cross ARM GNU Assembler
(% Preprocessor
(22 Includes
(# Warnings
% Miscellaneous

4 3 Cross ARM C Compiler
(% Preprocessar
(# Includes

Defined symbaols (-D) € = &3 5 2

(% Optimization
(# Warnings

BLE Cross ARM C Compiler Includes

fid & “Cross ARM C Compiler > Includes > Include paths” £, %%
TG B9 T LAR C ka5l Hg4s, &l 2-6 fros.

DL T & T B A, GMD_RefDesign 2% ¥ it 41, C Sk A HL &,
WRHR.

® "${workspace_loc:/${ProjName}/CORE}"
"${workspace_loc:/${ProjName}/PERIPHERALS/Includes}"
"${workspace_loc:/${ProjName}/SYSTEM}"
"${workspace_loc:/${ProjName}/USER}"
"${workspace_loc:/${ProjName}/APP}"
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2 GOWIN MCU Designer 2.2 TFEMEAR

[# 2-6 it E Cross ARM C Compiler Includes
& Tool Settings I 3 Toolchains l B Devices | 4 Build Steps I ' Build Artifactl b Binary Par| ‘J,,’ !

(%3 Target Processor ' Include paths (-I) & 5 8 5l
e e
%2 Optm:uzatlon I "${workspace_loc:/${ProjName}/APP}"
(2 Warnings "${workspace_loc:/${ProjName}/CORE}"
@ Debugging *${workspace_loc:/${ProjName}/PERIPHERALS/Includ
4 153 GNU ARM Cross Assembler "${workspace_loc:/${ProjName}/SYSTEM}"
(% Preprocessor "${workspace_loc:/${ProjName}/USER}"
(2 Includes

(& Warnings

¥ Miscellaneous
4 i3 GNU ARM Cross C Compiler :
i Picarocessor Include system paths (-isystem) L ER AR RN

< | 1

(2 Optimization
&3 Warnings
(2 Miscellaneous

4 ¥ GNU ARM Cross C Linker
(%2 General
(2 Libraries
(2 Miscellaneous

4 ¥ GNU ARM Cross Create Flash Image
(%2 General

4 ¥ GNU ARM Cross Print Size
(%2 General

- ea8s

| Include}iles (-;cltide)

BEE Cross ARM C Linker

lic & “Cross ARM C Linker > General > Script files” #£1, 1Zi& Wi E
N Flash #2228 GOWIN_M3_flash.ld”, #n& 2-7 fiizs.

DL AT & T BBl GMD_RefDesign 2% it i, Flash 41 25 Bl &,
WRATR,

"${workspace_loc:/${ProjName}/Script/GOWIN_M3_flash.Id}"
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2 GOWIN MCU Designer 2.2 TFEMEAR

[ 2-7 BCE Cross ARM C Linker
) Tool Settings ' ¥} Toolchains I B Devicesl # Build Steps | " Build Artifactl [ii6 Binary Parsersl (X] Errofil

(3 Target Processor Script files (-T) 8% 8 52
(2 Optimization
2 Warnings
(22 Debugging
4 5 GNU ARM Cross Assembler
(% Preprocessor

(2 Includes
& Warnings
(22 Miscellaneous

4 3 GNU ARM Cross C Compiler
(%2 Preprocessor
3 Includes
(2 Optimization
(2 Warnings
(%2 Miscellaneous

4 3 GNU ARM Cross C Linker
(5 General |
23 Libraries
(2 Miscellaneous

4 ¥) GNU ARM Cross Create Flash Image
(22 General

4 3 GNU ARM Cross Print Size
(£ General

B E Cross ARM GNU Create Flash Image

lit & “Cross ARM GNU Create Flash Image > General > Output file
format” &I, ZETIECE N “Raw binary”, & 2-8 flizs.
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2 GOWIN MCU Designer 2.2 TFEBR

[ 2-8 it ® Cross ARM GNU Create Flash Image
&) Tool Settings | B3 Toolchains | B Devices | 4% Build Stepsl Build Artifact | Binary Pa * | '

(% Target Processor Output file format (-0 Iﬁaw binary
(# Optimization
(# Warnings
2 Debugging
4 %) Cross ARM GNU Assembler Other sections () € 0 &

(% Preprocessor

| | sechion: -] .text
[] Section: -j .data

(# Includes
(2% Warnings
(# Miscellaneous
4 i Cross ARM C Compiler
@ Preprocessor
(2 Includes
(# Optimization
(2% Warnings
(# Miscellaneous
4 % Cross ARM C Linker
(# General
(2 Libraries
(# Miscellaneous
_4 I Cross ARM GNU Create Flash Image
(# General
T TTET AR GO PR ST

HCE Devices

it & “Devices > Device selection”i% 1, fit & 284 ~“ ARM Cortex M3 >
ARMCM3”, il 2-9 s

& 2-9 AL E Devices
| B Tool Sel'tingsl ) Toolchains B Devices Iﬂ" Build Stepsl Build Artifactl Binary Pa *

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

Mame Details -
[ ARM Cortex A9 Family (2048 kB RAM, 2048 kB ROM)
[ ARM Cortex MO Family (128 kB RAM, 256 kB ROM)
i ARM Cortex MO plus  Family (128 kB RAM, 256 kB ROM) i
[ ARM Cortex M1 Family (128 kB RAM, 256 kB ROM) ‘E
[ ARM Cortex MZ23 Family (256 kB RAM, 4096 kB ROM)
4 ARM Cortex M3 Family (128 kB RAM, 256 kB ROM)
ARMCM3 Device (Cortex-M3, Rev r2pl, 10 MHz)
[ ARM Cortex M33 Family (256 kB RAM, 4096 kB ROM) | 3
4 m b
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2 GOWIN MCU Designer 2.2 TFERR

2.2.3 YmiF

SER TR AL B RIS g S 5, die Anl T2, o T HA YR
“R 7, iR Gowin EMPU_M3 ikl BIN 324, & 2-10 Fix.
2-10 4miF

- . - T
Hp C/C++ - sm3_peripherals_app/USER/main.c - GOWIN MCU Designer =
File Edit Source Refactor Navigate Search Project Run Window Help
[§ main.c 23 =g
Copyright (C) 2014-2020 Gowin Semiconductor Technology Co.,Ltd.[
T e TR s S S s e e N N RN SR SRR R */
15 #include "app_if.h"
175 int main(void)
SystemInit(); Initialize system
UartInit(115200); Init UART®
printf("\r\n N~
23 printf(" Copyright (C) 2014-2020 Gowin Semiconductor Technology Co.,Ltd. \r\n");
22 printf("\r\n \F\n");
printf("\r\n------------Gowin_EMPU_M3 Peripherals Applications Demo---------- \r\n");
printf("\r\n");
app_call_if();//call ap erfac
return 9;
}
[£2 Problems | B Console 52 | B Debugger Console B B =& MB-8r=08
CDT Build Cansole [sm3_peripherals_app]
Invoking: GNU ARM Cross Create Flash Image
arm-none-eabi-objcopy -0 binary "sm3_peripherals_app.elf" "sm3_peripherals_app.bin”
Finished building: sm3_peripherals_app.bin
Invoking: GNU ARM Cross Print Size
arm-none-eabi-size --format=berkeley "sm3_peripherals_app.elf"
text data  bss  dec  hex filename
8728 2116 96 10940  2abc sm3_peripherals_app.elf|
Finished building: sm3_peripherals_app.siz
=

2.24 T&

e Gowin_EMPU_M3 B gmE it 9ik)a, HH Gowin A
Programmer T #Z3/mfs it BIN SCAFS

H GOWIN MCU Designer 3Z$.#“Run > Programmer gl B2« Il 7,
FTFF Programmer.

. Programmer 32 5424 Edit > Configure Device "8 T. B4 Configure
Device ““#”, FT7f Device configuration.

® Access Mode FHi%EE, iE#E “External Flash Mode” &,

® Operation N5, #%# “exFlash C Bin Erase, Program” "7,

® FW/MCU Input Options > Firmware/Binary File i3, $ A\ Z N1
Gowin_EMPU_M3 — i BIN 3044

® External Flash Options > Device ¥, 1 #E T & WA E; Flash & fr 25
RS (s = IR, Winbond W25Q64BV).

® External Flash Options > Start Address &3, F#iciahhtiZE N
“0x4000007,

® i “Save”, Wil 2-11 Fizn.
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2 GOWIN MCU Designer 2.2 TFEBR

& 2-11 T#
(% Device configuration L2 S
Device Operation
Access Mode: [External Flash Mode V]
IOperation: [exFlash C Bin Erase, Program V] I

exFlash C Bin Erase (in 4KB Aligzmment), Program

I External Flash Options

Devi ce: (Rinbond W25Q64BY v i

IStart Address: 0400000 I

FH#/MCU Input Options

Firmware/Binary File: m E] I

| Save || Cemcel |

56 /% Device configuration 5, i Programmer T.Hf=
Program/Configure “ “ &7, 52 Gowin_EMPU_M3 3 {4 4i FE 15 11 — 2k

BIN (A N4k,
2.2.5 iR
g B 18 &

1. EFSEHA “Run > Debug Configurations > GDB SEGGER J-Link
Debugging”, FHHEEFF “New”, S8 487 TFEA A Eik0,
2'12 Pﬁﬂ—:\‘o
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2 GOWIN MCU Designer 2.2 TFEMEAR

& 212 QAR E R
0 Debug Configurations

Create, manage, and run configurations

T ER B Configure launch settings from this dialog:

B X B3 9 g9 9

Efype filter text ‘ | | - Press the 'New' button to create a configuration of the selected type.
[E] C/C++ Application |2 - Press the 'Duplicate’ button to copy the selected configuration.

[€] C/C++ Attach to Application
[€] C/C++ Postmortem Debugge

[€] C/C++ Remote Application 5 - Press the 'Filter’ button to configure filtering options.
[£] GDB Hardware Debugging
[€] GDB OpenOCD Debugging

[£] GDB PyOCD Debugging
[£] GDB QEMU Debugging Configure launch perspective settings from the 'Perspectives’ preference page.

‘E GDB SEGGER L.Link Dahuani
Launch ¢ || New
Duplicate

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

- Edit or view an existing configuration by selecting it.

H Delete

2. EFE “Main” BT, BCE AT AR S VOO SEE R, nlEl 2-13 By

TN
& 2-13 BLE Main &I
gDebug Configuration: (S
Create, ge, and run fi ti i

= L B

G EX| B3~

|type filter text

Name: sm3_peripherals_app Debug
Main ] 5 Debuggeﬂ [ Slartupw 7 Source} i5] Qommorﬂ 7, SVD Path}

[€] C/C++ Application
[E] C/C++ Attach to Application
[E] C/C++ Postmortem Debugge ||| sm3_peripherals_app Browse...
[t] C/C++ Remote Application C/C++ Application:
[£] GDB Hardware Debugging
[©] GDB OpenOCD Debugging
[&] GDB PyOCD Debugging Variables... ] iSearcl_'l Project...] ’ Browse... ]
[t] GDB QEMU Debugging

4 [&] GDB SEGGER J-Link Debuggi

|[£] sm3_peripherals_app Dek Build Configuration: | Select Automatically ']

Project:

Debug\sm3_peripherals_app.elf

Build (if required) before launching

B Launch Group ) Enable auto build © Disable auto build
@ Use workspace settings Configure Workspace Settings...
| e | o] ||
Revert Apply
I Filter matched 11 of 41 items = PPYY
|
| @ I Debug I ’ Close ]

3. &t “Debugger” T, ftE Debugger s LR R OSEE,
W 2-14 FioR.

IPUG919-1.0 23(25)
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2.2 TFERUR

Interface: JTAG 1% SWD
Endianness: Little
Connection: USB

[# 2-14 AL E Debugger i£IR

Device Name: Cortex-M3

'7 Main | Debugger B Startup| &~ Source | [C] Common| ', SVD Path|

J-Link GDB Server Setup
[¥] Start the J-Link GDB server locally

Executable path: $6|ink_path}/$ﬁ|ink_gdbserver)

[T Connect to running target

[Browse...J [Variables...J

Actual executable: C:/Program Files (x86)/SEGGER/JLink/JLinkGDBServerCL.exe

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

>

Device name: Cortex-M3 Supported device names
Endianness: @ Little ) Big

Connection: @ USB ® 1P USB serial or IP name/address)
Interface: ©) SWD @ JTAG

Initial speed: ) Auto ) Adaptive @ Fixed 1000 kHz

GDB port: 2331

SWO port: 2332 [V] Verify downloads [¥]Initialize registers on start
Telnet port: 2333 Local host only  []Silent

Log file: Browse...

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

Allocate console for the GDB server

Allocate console for semihosting and SWO

IPUG919-1.0

R

HEP J-LINK ) B 88 571 KA, B T A~ Debug #2401 FHi sk« # - 7,
EFCUATIUE (1) Debug BLE, Haridt NEBUIRE, LA T W S E . D

Wl =AM

BATEERRAE, WA 2-15 s
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B 215 7

{» Debug - sm3_peripherals_app/USER/main.c - GOWIN MCU Designer (= B S|
File Edit Source Refactor Mavigate Search Project Run Window Help
Hmihd |@Biw|0>m @ i S | Sl |ori®@ e - B E - G- AR Quick Access | B | B[
45 Debug & |i¢ T T B8 5= Variables B2 Bre eripherals ] —|f‘}ﬂ ¥ = 8
4[] sm3_peripherals_app Debug [GDB SEGGER J-Link Debugging] MName Type Value
sm3_peripherals_app.elf
p JLinkGDBServerCLexe
s arm-none-eabi-gdb
p| Semihosting and SWV
-
Fl »
GOWIN_M3 flash.ld [€] mainec 52 B 5= Outline 32 = 8
14:?\ * Copyright (C) 2814-2828 Gowin Semiconductor Technolegy Cg.,Ltd.[] | = 1az W ‘Qs o % v
3 .
N T [ [ / U appith
15 #include "app_if.h" @ main(void) : int
16 -
= int main(void) 3
18 {
19 SystemInit(); //Initialize syster
20 UartTnit(115288); //1nit. varTe| B
21
22 printf("\r\n
23 printf(" Copyright (C) 2814-282@ Gowin Semiconductar Technology Co.,Ltd.
24 printf("\rin
25 printf("\rin------------ Gowin_EMPU_M3 Peripherals Applications Demo---------- Ar\n"); -
1 I
B Console 2 Tasks Prablems itables | 5 BB E ‘ =B-r-=08
sm3_peripherals_app Debug [GDB SEGGER J-Link Debugging] Semihosting and SWV
SEGGER J-Link GDB Server V6.49c (beta) - Terminal output channel B |
] b
Writable Smart Insert 20:41 ‘S

2.3 &E it

Gowin_EMPU_M3 ¥ GOWIN MCU Designer (V1.0 L _EfiA) %

PEABEN S it BRI~ 225 Bt

Gowin_MCU_M3\ref_design\MCU_RefDesign\GMD_RefDesign

IPUG919-1.0
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