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1 ARM Keil %ft: 1.1 Bfkaed

1 ARM Keil 3

1.1 BHR%

2% ARM Keil MDK B ML) Getting Started with MDK.

E!
I ARM Keil MDK V5.24.2.0 }% UL ERRAS .

1.2 TIE{RIR
i ARM Keil MDK #4T Gowin_ EMPU_M1 84 4mfeiit, 7580018
TAE. EEET. mEARE. HmiFEMiER.

1.21 BETHE

T ARM Keil MDK, #3242 “Project > New uVision Project...”,
TR, WK 1-1 frox.

E1-18ETE

File  Edit View[m] lash Debug Peripherals Tools SVCS  Window Help
= ﬂl Mew pVision Project...

Mew Multi-Project Workspace...

Open Project...
Project

Close Project
Export 4
Manage »

Select Device for Target ...
Remove Item

X, Options... Alt=F7

Clean Targets

Build Target F7
Rebuild all target files

Batch Build...

Translate... Ctrl+F7
Stop build

IPUG536-1.5 1(22)
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1 ARM Keil %

1.2 TFEMER

1.2.2 fip &

IPUG536-1.5

ECERR M
Gowin_EMPU_M1 N & ARM Cortex-M1 W%, FrblasfhikiE ARM
Cortex M1 /] “ARMCM1”, Wi 1-2 fioR.
1-2 R EH=H
rﬂ Options for Target "led" Iﬂ
Device ]Ta.rget] Dutput] Listing] User ] C/CHt ] Asm l Linker l Debug ] Utilities]
|Soﬂware Packs J
Vendor: ARM Software Pack
Device: ARMCM1 Pack: |ARM.CMSIS5.4.0
Toolset: ARM URL:  http:/fwww.keil. com/pack’
Search: |
=% ARM The ARM Cnrte;t.—l‘t"l_'l FPGApmc?ssoris intendedforujeephr _ -
%% ARM Cortex MO ::tﬁdtﬁd:.d applications that require a small processor integrated into
“I% ARM Cortex MO plus The _.PcHI't"I Corteg—l‘uﬂ processar implements the ARMwvE-M
T ARM Cornor ML architecture profile.
“IZ ARM Cortex M23
*& ARM Cortex M3
“i§ ARM Cortex M33
*t§ ARM Cortex M33 (MP53)
“I& ARM Cortex M4 | 4
0K | Cancel Defanlts | Help
B.E ROM 1 RAM

Gowin_EMPU_M1 [ ITCM £ ROM.

Gowin_EMPU_M1 ] DTCM £ RAM,

FiE ROM (ITCM) Fil RAM (DTCM) I HAHhEFI 78 8 A/

WL 4 SPI-Flash S #0E 377, Il Gowin_ EMPU_ML1 [#] ITCM
Rk aaithhlJy 0x400, A EAMRPEAELFSLPRICE BE, BT R THAERZS%
witH AL E N 0x7C00.,

WERIERE N ITCM WG E S EUE 37, W Gowin_EMPU_M1
ITCM #24f k5 0x00000000, #E R LARCE A 1KB, 2KB, 4KB, 8KB,
16KB, 32KB, 64KB, 128KB, 256KB. Ll DK-START-GW2A18 V2.0 &%
#it gowin_empu_m1 Jf, ITCM Size ik 32KB. iEZ%*% IPUG531,
Gowin_EMPU_M1 #5122 F i ITCM Size W€ HI1E

Gowin_EMPU_M1 ] DTCM ji24i il 7y 0x20000000, 71 LARCE
N 1KB, 2KB, 4KB, 8KB, 16KB, 32KB, 64KB, 128KB, 256KB. LA

2(22)



http://cdn.gowinsemi.com.cn/IPUG531-1.4_Gowin_EMPU_M1硬件设计参考手册.pdf

1 ARM Keil %

1.2 TFEMER

DK-START-GW2A18 V2.0 2%t gowin_empu_m1 i, DTCM Size £k
i\ 32KB. i & # IPUG531, Gowin EMPU_M1 fi#iffi%it %% Ttk DTCM
Size %€ HIHE

2 AR A JRR S|, ITCM 1 DTCM (A BB A feid B N i R A7
R E.
GW1N-9/GWI1NR-9 £%1, ITCM & DTCM #H KAt & N 32KB, Hif

ITCM 2 DTCM :AMEME S O E Ny 32KB, N F—MEfE s K R e B
5 16KB;

GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C %41/, ITCM B8, DTCM
BRAECE N 64KB, W5 ITCM B, DTCM H:ANE 2% O Fc B N 64KB, I
MG R K R EERCE N 16KB;

GW2A-55/GW2A-55C %%, ITCM B DTCM #H KA & N 256KB,
B ITCM 5 DTCM HANFhiE 28 L & A 256KB, N33 — ANt ge e K H AE
lic & A 16KB.

ROM #1 RAM [Ific & P 1-3 fiizn, L DK-START-GW2A18 V2.0 &%
Wit gowin_empu_m1l R, “ROM” jagihhlix &~ “0x4007, “Size”
WE AN “0x7C00”7, “RAM” inHhht i & & “0x20000000”, “Size” WE
N “0x8000”,

& 1-3 it ROM # RAM

kA Options for Target led’ @
Device larget lDutput] Listing] Tzer l C/CH ] hsm ] Linker] Debug ] Utilities]
ARM ARMCM1
Code Generation
¥ial (MHz): |[12.0 ARM Compiler: | ﬂ
Operating system: |Nune ﬂ
System Viewer File: [ Use Cross-Module Optimization
J ™ Use MicroLIB I Big Endian
[ Use Custom File
Read/Onby Memory Areas ReadWrte Memony Areas
defautt  offchip Start Size Startup default  off-chip Start Size MolInit
Romt: | | C I RAMI: | | r
Romz | | e  Ramz | | F
I ROM3: | | s I RAMI: | | r
on-chin on-chin
¥ IROM1. |Ce400) (<7C00 o ¥ IRAM1: |0x20000000  [D<B000 r
1Romz: | | .  RAMZ | | F

| 0K || Cancel || Defaults |

IPUG536-1.5
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1 ARM Keil %ft: 1.2 TFEMER

B B SRR

® Gowin_EMPU_M1 3 -4m 215 v H SR % =080 —adk i) BIN #% =X, B
DATS ZOR axf SO U oy — ki BIN SCFA% 3G

® i AEF k] BIN SCHEE N ITCM HIRIUG1E, 75 Z4% H make_hex.exe
THEN ) BIN ST 4 9 YA 75 E il ;AR SC A itemO L item 1. item?2
F item3

® User g 2ATIRTIH SCARE e # T R 7AW E 1-4 Fros
- Run #1: fromelf.exe --bin -0 bin-file axf-file
- Run #2: make_hex.exe bin-file

& 14 EEE M 18X

kA Options for Target 'led’ | ®& |
Device ] Target] Output ] Listing WUser lC,‘rCH' ] hem ] Linl':er] Debug ] Utilities]
Command Items User Command w | Stop on Exi... | 5.
[=--Before Compile C/C++ File
[ Run#l (2| Mot Specified [
[ Run#2 15| Mot Specified [
[=-Before Build/Rebuild
[ Run#l (5| Mot Specified [
[ Run#2 (3] Not Specified [
1 {if .-D..il.-l."D Loyl ol
[¥ Run#l ChEeil_v3VARMMVARMCC bin\fromelf.exe --bin -o led.bin .'\Objects'\led.axf|
[v Run#2 make_hex.exe led.bin LjJ Mot Specified [
[v Run “After-Build’ Conditionally
[v Beep When Complete [ Start Debugging

0K Cancel Tefaults= | Help

BB g
Fo B S E AR, g IR T R A ko, BEE & 1-5 s

IPUG536-1.5 4(22)




1 ARM Keil % 1.2 TFEMER

B 1-5 BB k3 ig s
Options for Target 'led’ u
Device I Target I Output I Listing | User CACH |.ﬂ\sm I Linker I Debug I Ttilities
— Preprocessor Symbols
Define: I
Undefine: I
— Language / Code Generation
I Strict ANSIC Wamings:
Optimization: ILeveI 000 vI [~ Enum Container always int INl Wamings j"
[~ Optimize for Time [™ Plain Charis Signed [T Thumb Mode
[~ Split Load and Store Muttiple ™ Read-Only Posttion Independsrt [ Mo Auto Includes
¥ One ELF Section per Function [ Read-Write Posttion Independsrt | 39 Mode
Include |..\.COHE;..‘-.F‘EHIPHEF{AL\Jnc;..\.STAHTUP;..\SYSTEM;..\.USEH D
Paths
1551
Contrals I
Compiler  |-c99 < —cpu Cortex-M1 i g 00 —apcs=interwork -split_sections -l . /CORE - . /PERIPHERALYinc =
control |-l _/STARTUP - ./SYSTEM - _/USER
string =
0K I Cancel Defaults | Help |

g B i iE TR
o JiEfREARRM
- U-LINK {5 B 5%

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

- J-LINK {5 E 28
WG J-LINK 7 54%, | Debug &Il & A
J-LINK/J-TRACE Cortex.

o [CE MR

- JTAG #0

WRECE N ITAG #:1, W 1-6 Ais.

IPUG536-1.5 5(22)




1 ARM Keil % 1.2 TFEMER

E 1-6 BB JTAG Bt O 2R

-
Cortex-M Target Driver Setup NS SRS i e s - ﬂ

Debug ITrace IFlash Downloadl

— ULINK USB - JTAG/SW Adapter —  —JTAG Device Chain

Serial No:lﬁny vl |l IDcoDE | Device Name | IRlen | Move

TDO || (3 e4BADD4T7  ARM CoreSight JTAG-DP 4 U
ULINK Version: [ULINK2 I g R |
Device Family: ICortex—I'h‘I DI annl

Firmware Version: IVZ{B (v Putomatic Detedion |D CODE: I
¥ 5w pm;l vl | {~ Manual Configuration Device Mame: |

MaxClock: [IMHz =] add | Dekte | Update|  IRien | AP: 00

— Debug
Connect & Reset Options Cache Options Download Options
Comnect: [Nomal ~ »| Reset: |Autodetect ~_v| | | ¥ Cache Code I Verfy Code Download
[ Reset after Comect W Cache Memory | | [ Download to Fash
[~ Log Debug Accesses [ Stop after Reset

= | e ]

- SWiiR#E N
WA E Y SW RN, W 1-7 fis.
B 1-7 BLE sw Bl AR
Cortex-M Target Driver Setup W DRI Sims  hame S - u1

Dlebug ITrace IFlash ]]ownloadl

~ ULINK USE - JTAG/SW Adapter —  SW Device
Serial Mo: I:“rr:.r vl evice Mame Move
SWD'Cl (® 1x2BADI477  ARM CoreSight SW-DF U
ULINK Version: [ULINK2 - P |
Device Famity: ICnrtex—M DDW"l

Firmware Version: IVZ[E’- & Automatic Detection ID CODE: I
v SWJ Pm-t;l vl ™ Manual Configuration Device Mame: I

Max Clock: [1MHz ~_~ | tdd | Delete | | Update | AP: [oc0D
— Debug
Connect & Reset Options Cache Options Download Options
Connect: INorrnaI vl Resst: Iﬂ_rtodeted vI v Cache Code [ Verfy Code Download
¥ Reset after Connect ¥ Cache Memary [~ Download to Flash
[” Log Debug Accesses [ Stop after Fleset

0K I Cancel Help |

ECE Flash &I
IR FEELFR, 1A IS “Update Target before Debugging” i%

IPUG536-1.5 6(22)




1 ARM Keil %14 1.2 TR
P 1-8 iR
[# 1-8 il & Flash &I

Options for Target ‘led’ ||

IPUG536-1.5

Dewice I Target I Output I Listingl User

—Configure Fash Menu Command

I C/C+H I h=m

| Linker | Debug  Utilities

¢ |ze Targst Driver for Flash Programming
— Use Debug Driver —

¥ Use Debug Driver

Settings | | Update Tanget before Debugging

Init File: I

" Use Exdemal Tool for Flash Programming

Command:l

|

Argumerrts:l
™ Fun Independsnt

—Configure Image File Processing (FCARM]):

Output File: Add Output File to Group:
STARTUP |
Image Files Root Folder: I [ Generate Listing
1) I Cancel Defaults |

Help |

i B ARt st

WAk 4 SPI-Flash T#5 3, ELR IR 75 2N & i w46 163
4, “Initialization File” Ik £ INE 461 “ext_debug.ini”, 40

1'9 Fﬁﬂ—:\‘o
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1 ARM Keil %

1.2 TREMR

& 1-9 LB RN A

k] Options for Target 'led’

Devicel Targetl Dutputl Listingl T=er

" Use Simulator ~ with restrictions Settings |

[ Limit Speed to Real-Time

I C/C+H I f=m

| Lirker| Debug |Ptilities|

(% Use: |J-LINK-FRACE Cortex

LI Settings |

e}

V¥ Load Application at Startup ¥ Run to main{

Initialization File:

| [ . |

¥ Load Application at Startup ¥ Run to main()

Inttialization File:
I.\ea-:t_debug.ini

Hle=1

Restore Debug Session Settings Restore Debug Session Settings
[ Breakpoints v Toolbox [ Ereakpoirts v Toolbox
W Watch Windows & Peformance Analyzer W Watch Windows
V¥ Memory Display W System Viewer ¥ Memory Display W System Viewer
CPUDHLL: Parameter: Driver DLL: Parameter:
ISAF{MCMB.DLL | ISAF{MCMB.DLL |
Dialog DLL: Parameter: Dialog DLL: Farameter:

IDAHMCW.DLL |1:.cru11

|TAHMCM1 DLL |1:cru11

Manage Component Viewer Description Files ... |

OK Cancel

Dafaults |

Help |

1.2.3 YRi%

Y PR H 3B BIN SCARAIPY AN+ 75 HE i g SO itemO. iteml. item2 A

itcm3, K& 1-10 FroRs.

IPUG536-1.5
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1 ARM Keil % 1.2 TRERR

& 1-10 TI4%F

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

15 | @ | | | » | & = /E Iz @ croo Haeale oo &|@) A
Jaale | # DR 26> @
Project LS ] mainc
=% Project: led Al 18/
8% led 2 | % AR NERRAARERRAARR AR AR AR AR AR AN AR AR AR AR AR AR AR AR AR R AN RR AR AR AR AR AR
& [ STARTUP " g A
D) stertup_GOWINMLs | win Semiconductor Technology Co.,Ltd.
B SYSTEM

@[] system_GOWIN_M1.c nt Team
&[5 PERIPHERAL
@] GOWIN_M1_gpio.c
@ ] GOWIN_MI_misc.c
@) GOWIN_MI_timer.c
@ ] GOWIN_MI1_uart.c
@[] GOWIN_MI_wdog.c
@[] GOWIN_MI_can.c
@] GOWIN_M1_dualtimer.c
@ ] GOWIN_M1_ethernet.c
@) GOWIN_MI_i2c.c

@[] GOWIN_ML rtc.c 21 void Delay(_ IO uint32_t nCount)//25M 1s = 8333000
@] GOWIN_MI_sdcard.c 22 H¢
@ ] GOWIN_MI_spi.c 23 | for(; nCount != 0; nCount--);
s 24 |
@[] GOWIN_MI_tmg.c = )
@[] GOWIN_M1_ddr3.c 26 int mainf{void)|
] GOWIN_M1_spi_flash.c 27 B¢
® ] GOWIN_M1_psram.c B} | Svatemlnit(:
4o o = 2 |
ki) USER 30 | GPIOO->OUTENSET = Oxffffffff;
@ ] GOWIN_M it.c 31 | while(1)
1 main.c 32H
K| J aRd| 330 #ifdef TRENZ_BOARD
Eproject | @ Books | {3 Functio...| Oy Templat...| || <]
Build Output

compiling GOWIN_M1_timer.c...

compiling GOWIN_M1_uart.c...

compiling GOWIN_M1_wdog.c...

compiling GOWIN M1 _can.c...

compiling GOWIN M1_dualtimer.c...

compiling GOWIN_M1_ethernet.c...

compiling GOWIN M1_i2c.c...

compiling GOWIN M1_rtc.c...

compiling GOWIN_M1_sdcard.c...

compiling GOWIN M1_spi.c...

compiling GOWIN_M1_trng.c...

compiling GOWIN_M1_ddr3.c...

compiling GOWIN M1_spi_flash.c...

compiling GOWIN_M1_psram.c...

compiling GOWIN MI_it.c...

compiling main.c...

linking...

Program Size: Code=464 RO-data=224 RW-data=4 ZI-data=4100
FromELF: creating hex file...

After Build - User command #1: C:\Keil v5\ARM\ARMCC\bin\fromelf.exe --bin -o led.bin .\Objects\led.axf
".\Objects\led.axf" - @ Error(s), @ Warning(s).
Build Time Elapsed: ©0:00:13

1.2.4 T &

SERL Gowin_EMPU_M1 B g2 itk fa, A gmE st F oy ik
5% . IPUG532, Gowin_EMPU_M1 F#HZ% Tt
1.2.5 KB

56 FCRE A T HS A ST A AR A G AR T A ) 3k BIN ST B
VOASFoSIERIBAG S TS, R A P B &, w] CLER:
U-LINK 3 J-LINK {i AR k. H P AT PR3 AR, o 75 EHrdm
PEREAF T

1. EEIAEAS

PB4 R B FPGA 1O ff) Debug Access Port A7 &, %42
J-LINK BY U-LINK.,

Pl DK-START-GW2A18 V2.0 2% 1% it gowin_empu_m1 R, ##7
R 1-11 R,

IPUG536-1.5 9(22)
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1 ARM Keil % 1.2 TFEMER

E 1-11 {FEEERE

2. RBEER

HEFE U-LINK B J-LINK 1/ .45, Hili THAF~ Debug “I@ 7, # AR
A, AL TW SR E . PR, BARISTEERE, WK 1-12 FR.

& 1-12 BRI

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

| |
NSH@ & &2 ¢« & b EEY | & |
| ES—
N R T - B e
Registers 1 [@ Disassembly
Register [vatne 0x000004A2 0000 MOVS 0,0
T cor 23: SystemInit();
i 24:
R 0x000004A4 FTFFFFDC BL.W SystemInit (0x00000460)
3 (=20000270 25: Led Pin Config():
k3 020000270 S>0x000004A8 FTFFFES2 BL.W Lcd Pin Config (Dx00000350)
I 000000000 )
“E5 0:20000010
37 s Bl tartop gutncze - TN
B 0x00000000 1
15 O<FTABEERF 2[E/*
R0 0=0000050C B R R A R R R R R AR
Rl 0=00000000 o .
w2 Deznononso 5| * Copyright (C) 2014-2018 Gowin Semiconductor Technology Co.,Ltd.
6| =
7 | * @file main.c
0221000000 8 | * @author Embedded Development Team
9 | * @version V1.0.0
10 | * @date 2018-5-1 09:00:00
= Internal 11 | * @brief Main program body.
Mode Thread
Eoiriles  Driviisesd S I T e
“Btack 153 13 | =/
States 1050 14
~Sae 000010500 15 /* Includes /
16 #include "gwins2k.n"
17 "gwins2k_lcd1602.h"
18 <stdio.h>
19 <stdlib.n>
20
21 int main()
22 ¢
[] 23 SystemInit():
24
> 25 Led_Pin Config():
26 Led Indct():
27
28 Led Write String(" * Gowin GWINS-2C * ", 0);
29 Led Write String(" Hello World!™,1):
30
31 while (1) ;
32 |3
33
[Eproject | E Registers < m

Command B @ callStack - Locals
Load "D:\\user-bak\\Users\\root\\Desktop\\type_c\\1ns 2c\\Examples\\KEIL\\LCD-Display\\1cd\\PROJECT\\O ~

Name Location/... Type

<% m.. 000000000 |int f)

IPUG536-1.5 10(22)




1 ARM Keil %ft: 1.3 2% ¥t

1.3 &E&it

Gowin_EMPU_M1 37 ARM Keil MDK #EREE 5% %11, 84
FARIU T 258
Gowin_EMPU_M1\ref_design\MCU_RefDesign\Keil_RefDesign

IPUG536-1.5 11(22)



http://cdn.gowinsemi.com.cn/Gowin_EMPU_M1_V1.4.zip

2 GOWIN MCU Designer 21 Bz ERE

2 GOWIN MCU Designer

21 MHEREERE

B SR E P GOWIN MCU Designer #2235 61 T #;
http://www.gowinsemi.com.cn/prodshow.aspx.

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

E!
738 F§ GOWIN MCU Designer V1.0 & PL_ERAS .

2.2 TR

2.2.1 T2
fEIE
EFESEHEL “File > New > C Project”, 18 2-1 ffias.

1. @SLIH AR E
2. EPFEIHIEA “Empty Project”;
3. %P T HEE “ARM Cross GCC”.

IPUG536-1.5 12(22)
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http://cdn.gowinsemi.com.cn/SUG549-1.1_GOWIN_MCU_Designer用户指南.pdf

2 GOWIN MCU Designer

2.2 TFERUR

IPUG536-1.5

E 21 FEILE
% C Project r * e=n L
C Project — <>

Create C project of selected type |

Project name: gowin_led

Use default location

Location: | CAGMDYyworkspaceygowin_led Browse...

Choose file systern: |default

Project type: Toolchains:
4 = Executable | ARM Cross GCC: |
@ Empty Project RISC-V Cross GCC

& Hello World ARM C Project
& Hello World RISC-V C Project
b (= Shared Library
I = Static Library
b = Makefile project

4 | m |

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

EETROERE
R SR E R “Debug” 1 “Release”, WK 2-2 fiizr.

13(22)




2 GOWIN MCU Designer

2.2 TFERUR

E 2-2 iEFF A EAXE

w C Project

Select Configurations

Select platforms and configurations you wish to deploy on

Project type: Executable
Toolchains: ARM Cross GCC

Configurations:

V] & Debug
%) Release

Select all l

Deselect all ]

R T REMEE

AT X 4% T H % arm-none-eabi-gcc FIHFT7ERR4E, BRIABCE, 40

Kl 2-3 B
B 2-3 ik FmIE T Rk
i C Project

GNU ARM Cross Toolchain

Select the toolchain and configure path

Toolchain path:  CAGMD\toolchaim\ARM_toolchainibin

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

AR

SERGHTE TRYE, %% GOWIN MCU Designer T./F 45 workspace

WM E TR, SRR

LA GMD_RefDesign 275 it NI, Pk g A sl it H sk AU R B

® CORE: ARM Cortex-M1 W% E X

IPUG536-1.5
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2 GOWIN MCU Designer 2.2 TFEBR

PERIPHERAL: #M&IKzE

STARTUP: 5|5 R3

SYSTEM: #HAF#E L RAVIHWA RG] 8hE X
USER: M #it

GOWIN_M1_flash.ld: Flash & # 4

222 TiEECE

GOWIN MCU Designer H, #2451 T, AL “Properties >
C/C++ Build > Setting”, A E TS HEET.

BCE Target Processor
#EF “Target Processor”, ECE “ARM family” & “cortex-m1”, Wi
2'4 ﬁﬁﬂ_‘—\‘o

[# 2-4 Bt E Target Processor

$ Tool Settings | ¥ Toolchains | B Devices | # Build Steps | ' Build Artifact | [n} Binary Pa| *

(% Target Processor ARM family |c-ortex-m1
(2 Optimization . .
- . Architecture IToolchaln default
(22 Warnings
(# Debugging Instruction set IThumb (-mthumb]
4 [$ Cross ARM GNU Assembler [ Thumb interwork (-mthumb-interwork)
(# Preprocessor . :
@ Includes Endianness IToolchaln default
(% Warnings Float ABI Toolchain default
(# Miscellaneous . ;
4 1% Cross ARM C Compiler FPU Type foelchain default
(# Preprocessor Unaligned access ITﬂolchain default
(# Includes , . :
& Optimization Adrched family Generic (-mcpu=generic)
B3 Warnings i £
(== g Feature crc Toolchain default
(# Miscellaneous . ;
4 Cross ARM C Linker Feature crypto Toolchain default
# General Feature fp Toolchain default
(% Libraries , .
@ Miscellaneous Feature sirmnd Enabled (+simd)
4 %) Cross ARM GNU Create Flash Image | rode rmodel Small (-mcmodel=small)
B G |
(= benera o Strict align (-mstrict-align)
4 153 Cross ARM GNU Print Size
@ General Dther target flags

BCE Cross ARM GNU Assembler Preprocessor

% F “Cross ARM GNU Assembler > Preprocessor >
__STARTUP_CLEAR_BSS”, MBI 4% & X, W 2-5 Fix.

IPUG536-1.5 15(22)




2 GOWIN MCU Designer

2.2 TFERUR

& 2-5 A E Cross ARM GNU Assembler Preprocessor

¥ Tool Settings | B3 Toolchains | ‘B Devices | 44 Build Steps

Build Artifact | (i) Binary Pa ¢

@ Target Processor
(# Optimization

@ Warnings

(# Debugging

a ‘%5 3 Cross ARM GNU Assembler

Use preprocessor
[ Do not search system directories (-nostding)

[] Preprocess only (-E)

Defined symbaols (-D) € o '3 gl T

|2 Preprocessor |

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

2 Warnings

B¢ E Cross ARM C Compiler Includes
% F “Cross ARM C Compiler” R “Includes” ¥, FCE C k({4

HAE, W 2-6 Pros.

PL GMD_RefDesign % it N, SkCHFEEARRCE W T s .

"${workspace_loc:/${ProjName}/CORE}"
"${workspace_loc:/${ProjName}/PERIPHERAL/inc}"
"${workspace_loc:/${ProjName}/SYSTEM}"
"${workspace_loc:/${ProjName}/USER}"

2-6 BLE Cross ARM C Compiler Includes

& Tool Settings | B3 Toolchains | B Devices | 4% Build Steps | Build Artifact | Binary Pa * | '

(% Target Processor
(# Optimization
(% Warnings
# Debugging
4 183 Cross ARM GNU Assembler
@ Preprocessor
(% Includes
(% Warnings
(% Miscellaneous
4 ) Cross ARM C Compiler

(% Preprocessor

Include paths (-I)

€ & & 5

"${workspace_locy/${ProjName}/CORE}"
"${workspace_locy/${ProjName}/PERIPHERALfinc}"
"${workspace_locy/${ProjName}/SYSTEM}"
"$fworkspace_locy/${ProjName}/USER}"

(% Includes |

Include system paths (-isystem) £ %) F 5l

(% Optimization

IPUG536-1.5
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2 GOWIN MCU Designer 2.2 TFEBR

BZZE Cross ARM C Linker

#F¢ “Cross ARM C Linker > General > GOWIN_M1_flash.ld”, &
Flash #3214, & 2-7 Fios.

Pl GMD_RefDesign %% 11 A, Flash #3440 T Frx:
"${workspace_loc:/${ProjName}/GOWIN_M1_flash.ld}"

Wik Gowin_EMPU_M1 #AFgmtE i it-fd FH v 4h SPI-Flash T #58h77
i\, 1HE GOWIN_M1_flash.ld &k Flash A2 faHbil FLASH ORIGIN Jy
0x00000400.

& 2-7 AEE Cross ARM C Linker

&) Tool Settings | B2 Toolchains | ‘B Devices | A Build Stepsl Build Artifactl Binary Pa ' | '

(% Target Processar Script files (-T) € & 8@ ¢l

(# Optimization

% Warnings

(# Debugging

4 3 Cross ARM GNU Assembler

(% Preprocessor
# Includes
(# Warnings

"${workspace_locy/${ProjName}/GOWIN_M1_flash.Ig

% Miscellaneous
4 3 Cross ARM C Compiler
(% Preprocessar
(# Includes
(% Optimization
(# Warnings

% Miscellaneous

4 83 Cross ARM C Linker
% General
[ Librares

@ Miscellaneous

FECE Cross ARM GNU Create Flash Image

16 “Cross ARM GNU Create Flash Image > General > Raw binary”,
fic & Gowin_EMPU_M1 % th SCf#6 X, il 2-8 P

IPUG536-1.5 17(22)




2 GOWIN MCU Designer 2.2 TFEBR

[ 2-8 it ® Cross ARM GNU Create Flash Image

& Tool Settings | B3 Toolchains | B Devices | A Build Stepsl Build Artifact | Binary Pa * '

(% Target Processor Output file format (-0) IR’EW binany
(# Optimization
@ Warnings

| | section: -] .text

[] Section: -] .data
# Debugging g

4 %) Cross ARM GNU Assembler Other sections () SR AR
@ Preprocessor
(2 Includes
(# Warnings
(# Miscellaneous
4 By Cross ARM C Compiler
(# Preprocessar
(# Includes
(# Optimization
(# Warnings
(# Miscellaneous
4 ) Cross ARM C Linker
(# General
(# Libraries
(# Miscellaneous
4 Cross ARM GNU Create Flash Image
(¥ General |
T TTET ARSI PR ST

B E Devices

EF “Devices” I, #EHFHT “ARM Cortex M1 > ARMCM1”,
i 2-9 FrzRs.

2-9 fid & Devices
) Tool Settings | (2] To-olchain4 B Devices I.tﬁ" Build Steps | Build Artifact | Binary Pa *

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

Mame Details =
[ ARM Cortex A3 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) ‘E
i ARM Cortex MO Family (128 kB RAM, 256 kB ROM)
i ARM Cortex MO plus Family (128 kB RAM, 256 kB ROM)
a ARN Cortex W1 Family (128 kB REAM, 250 kB ROM)
| ARMCM1 | Device (Cortex-M1, Rev rip0, 10 MHz)
[ ARN Cortex VIZs Family (250 kKB KA, 2050 kKE RUNM) | 7
¥ i b

IPUG536-1.5 18(22)




2 GOWIN MCU Designer

2.2 TFERR

2.2.3 YmiF

224 T#

2.2.5 ifFi

IPUG536-1.5

SR TIEREMRERE G, ik TR, ffd TARGFERM « % 7,
i Gowin EMPU_M1 —ik#] BIN 3044, tn& 2-10 Frias.

2-10 &wi¥

{4 C/C++ - cm1_ledfUSER/main.c - GOWIN MCU Designer

oo S

File Edit Source Refactor Navigate Search Project Run Window Help

ENEIS x PN TR
[25 Project Explorer 52 1 ¥ = O main.c £
0 ade - a® Copyright (C) 2814-20819 Gowin Semiconductor Technology Co.,Ltd-[]

3 ahb_arbiter
3 ahb2_exi
3 apb2_exi
3 cml_ahb2_exi
3 cm1_apb2_exi

v
oo e

16 #include "GOWIN_ML.h"
17 #include <stdio.h>
18 #include <stdlib.h>
19 #include <string.h>

N
&l

O eml_can
I 0 eml_ddr3

I eml_dualtimer
L0 eml_ethernet
13 cml_freertos

(]

21< void Delay(_ I0 uint32 t nCount)//25M 1s = 8333000

23 for(; nCount != 8 nCount--);
24}

int main(void)

0 cml_i2c
| 1J cml_keyscan L4 SystemInit();
.« Tli‘gd‘ GPTOB->OUTENSET = BxFFFFFfff;
> 3 Binaries while(1)
> @) Includes
. G CORE #ifdef TRENZ_BOARD
34 11%renz
> (= Debug 35 GPTOB->DATAOUT = @x@l;
» (= PERIPHERAL 36 Delay(8333000);
37
I P& zl‘:?g;p ‘GPIOB->DATAOUT = @xe2;
> &
4 (= USER

[2] Problems 4| Tasks | B Console &2

CDT Build Console [em1_led]
CINESneu GuLEGing. Cwi feusoEn

> [ GOWIN_M1_confh
> [ GOWIN_M1itc
> [ GOWIN_M1ith

> @ main.c Invoking: Cross ARM GNU Print Size
. arm-none-eabi-size --format=berkeley "cml_led.elf"
| 5 GOWIN ML flashd text  data bss dec hex filename

J eml_mm 5964 less 68 7120
| o emimic Finished building: cml_led.siz

3 eml_psram

1bde cml_led.clf

0 em1_retarget - 4 m

18 /% INCLUdES —--mmmmmmmmmmmm o m e

L & ¢

H el

Quick Access | B | [E) %
=8

.

3|=‘Evﬁv=ﬁ|

5EH Gowin EMPU_M1 8 gmfe & it dmid fa, BAEgmAE s N 8057k

iE&%. IPUG532, Gowin_ EMPU_M1 T #Z% Tt

e B s 1% 15

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

Debugging”, A “New”, @7 TRE KRN Bk,

PR

K 2-11
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2 GOWIN MCU Designer

2.2 TFERUR

B 2-11 #3FiAL BT

Wr Debug Configurations

{y Debug Configurations

Create, manage, and run configurations

[ ]

X| 5>~

‘ .type filter text

[€] C/C++ Application

[€] C/C++ Attach to Application
[€] C/C++ Postmortem Debugge
[€] C/C++ Remote Application
[€] GDB Hardware Debugging
[€] GDB OpenOCD Debugging
[c] GDB PyOCD Debugging

[c] GDB QEMU Debugging

Configure launch settings from this dialog:

| | - Press the 'New' button to create a configuration of the selected type.
“=| - Press the 'Duplicate’ button to copy the selected configuration.

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

21,

5> - Press the 'Filter' button to configure filtering options.

- Edit or view an existing configuration by selecting it.

Configure launch perspective settings from the 'Perspectives’ preference page.

‘@ GDB SEGGER L.Link Nahuaai
Launch ¢ | New
Duplicate
Delete

2. 1%EFE “Main” mWR, BCE Y H SOk, il 2-12 Bk
& 2-12 Bt B Image &1E

Create, manage, and run configurations

IPUG536-1.5

- =
CEX| B3P~

type filter text

Name: cml_led Debug

Main %5 Debugger\l = Startupq Ep Source} = Qommon} &, SVD Pallﬂ
[E] C/C++ Application -
Project:
C/C++ Attach to Application =
pp
cml_led

[E] C/C++ Postmortem Debugge
[€] C/C++ Remote Application
[£] GDB Hardware Debugging
[€] GDB OpenOCD Debugging

C/C++ Application:
Debug\cml_led.elf

[£] GDB PyOCD Debugging
[t] GDBE QEMU Debugging

4 [C] GDB SEGGER J-Link Debuggi

|[©] em1_led Debug |

—
= Launch Group

() Enable auto build

@ Use workspace settings

Variables... ] ISearch Project...

Build (if required) before launching

Build Configuration: | Select Automatically

() Disable auto build

Configure Workspace Settings...

3. %&F¥ “Debugger” &I+, & Debugger #3447 N “Cortex-M1”,
WO N “ITAG” 5 “Serial Wire”, & 2-13 s
- Device Name, Cortex-M1
- Interface, JTAG 8 SWD

- Endianness,
- Connection,

Little
USB
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2 GOWIN MCU Designer

2.2 TFERUR

[# 2-13 B & Debugger

; Mainj‘ﬁk Debugge?’ S Startup"{ By Source"[ i Qommorﬂ ", SVD Path|

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

Executable path: ${j||nk _patrhr}7/7$(]:|7in'kr_gr<r:i|7:7>serverr;}

[7] Connect to running target
[Browse...J [Van'ables...J

Actual executable: C?/Program Files (ng)/SEGGER/JLink_V632i/JLinkGDBServerCLexe

(fachangaitusatha clobal or workspace preferences pages or the project properties page)

Supported device names

(USB serial or IP name/address)

1000 kHz
[¥] Verify downloads [¥|Initialize registers on start

[V]Local host only [ Silent

Device name: Cortex-M1

Endianness: @ Little ) Big

Connection: @ USB @1p

Interface: ) SWD @ JTAG

Initial speed: ) Auto (*) Adaptive @ Fixed
GDB port: 2331

SWO port: 2332

Telnet port: 2333

Log file:

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

ik
HEHE J-LINK 1 Z 83 5 R AR

Hil TR A Debug #% 41 T8 £« ¥~ 7,

AT H B Debug FL &, St NIHBCIRES, FTRAEAT RRcE ., 50

N— S

. Bz T
& 2-14 FE0FR

W C/C++ - cm1_led/USER/main.c - GOWIN MCU Designer

e, K 2-14 k.

Eile Edit Source Refactor Navigate Search Project

Run  Window Help

IPUG536-1.5

TR TR S SRS I PR v Flv oD
[ Project Explorer &2 | [=) ”‘5'{, ¥ = 0 [& mainc 2
4 (5 cm1_led (4] 4@ * Copyright (C) 2014-2019 Gowin Semiconductor Technolog
N NP op . 13
b 3% Binaries 34 e FHelides Sesestsssrnssaeeaie s s s T S
b [ Includes 15
> = CORE 16 #include "GOWIN_M1.h"
e 17 #include <stdio.h>
> & Debug 15 #include <stdlib.h>
b (= PERIPHERAL o 19 #include <string.h>
b (= STARTUP 20
b G SYSTEM %?void Delay(_ IO uint32_t nCount)//25M 1s = 8333000
4 (= USER 23 for(; nCount != @; nCount--);
b [A GOWIN_M1_conf.h 24 }
; . 25
" GOV\"N‘MI‘!t'c 26~ int main(void)
b [B GOWIN_ML ith 3 s
b ‘Ej;ﬁ;.,{};l 28 SystemInit();
= 29
_ - GOWINCML flashuid 36 GPIOB->OUTENSET = oxffffffff;
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2 GOWIN MCU Designer 2.3 2% Wit

2.3 &t

Gowin_EMPU_M1 37# GOWIN MCU Designer ¥ F 3R 5i ) 2% &t
WA RN N 2 B
Gowin_MCU_M1\ref_design\MCU_RefDesign\GMD_RefDesign
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