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1 ARM Keil MDK % 1.1 Bfkaed

1 ARM Keil MDK 33X

1.1 RHR%

B %% ARM Keil MDK (V5.24 K UL _F A Mkt f#) Getting Started
with MDK .

1.2 TIE4ER

f# ] ARM Keil MDK #3547 Gowin_EMPU(GWI1NS-2C)# 4 4 2
i BEOIRE TR, REGEET. S5, G, FRAELER.

1.21 B|ETHE

WHAT I ARM Keil MDK ¥, %3¢ A~ “Project > New uVision
Project...”, G T, K& 1-1 pis.

1-1 BIETHE

File Edit View[m] lash Debug Peripherals Tools SWCS Window Help
= |j| New pVision Project...

Mew Multi-Project Workspace...

Open Project...

Project
Close Project
Export »
Manage »

Select Device for Target ...
Remoave Item

., Options... Alt+F7

Clean Targets

Build Target Fi
Rebuild all target files

Batch Build...

Translate... Ctrl=F7

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

1 ARM Keil MDK % 1.2 TR

1.2.2 Big B 4wiFiEn

Ao E RS HFIEE

Gowin_EMPU(GW1NS-2C)N & ARM Cortex-M3 MCU W%, B & #%
426795 “ARM Cortex-M3 > ARMCM3”, & 1-2 flios.

B 12 BB R 8
Target | Dutput | Listing | User | C/CH | Asm | Linker | Debug | Wilities|

|Soﬂ','\'are Packs J
Vendor: ARM Software Pack
Device: ARMCM3 Pack: |ARM.CMSIS.5.4.0
Toolset: ARM URL" http:/ fwew. keil. com/pac
Search: |
=% ARM a | |The Cortex-M3 processor is an entrydevel 32-bit Arm Cortex processor »

designed for a broad range of embedded applications. It offers

% ARM Cortec MO significant benefits to developers, including:

“If ARM Cortex MO plus - simple, easy+o-use programmers model
- highty efficient ultradow power operation
% ARM Cortex M1 - excellert code density
“If ARM Cortex M23 - deterministic, high-performance intemupt handling

- upward compatibility with the rest of the Cortex-M processor family.

=70 ARM Cortex M3
&
g4 ps_cm3
“t§ ARM Cortex M33
% ARM CortexM33 (MPS3) |

E.E ROM 1 RAM

Bl B ROM (J5 4 1EfiE4%, FLASH) A1 RAM (EiEfEfiE4s, SRAM) K
IR BEA Size, WK 1-3 s,

ROM A & :
® jitifilhihlk: 0x00000000
® Size: 0x20000 (128KB)
RAM A & :
® jitifilhihl: 0x20000000

® Size: =% Gowin =R IP Core Generator 4 Sram Size L E ,
" LABLE N 2KB. 4KB 5Y 8KB

® LIMIT kK T EA Keil_RefDesign 2% ¥ il N, RAM Size it & N
0x2000 (8KB)

IPUG519-1.4 2(26)




1 ARM Keil MDK % 1.2 TR

& 1-3 it E ROM 1 RAM

Devicel Target IDIttputIListingl User | C/CH |Asm | Linker | Debug | Utilities

ARM DS_CM3 BB
r IS Lacn on
Htal (MHz): ARM Compiler: IUse default compiler version 5 j

Operating system INone j

System Viewer File: ™ Use Cross-Module Optimization

IDS_CME.svd J I Use MicroLIB " BigEndian

™ Use Custom File

r~ Read/Only Memory Areas — Read/Write Memory Areas

default  offchip Start Size Startup default  offchip Start Size Nolnit

[~ ROMI: I—I— e [ RAMT: l—l— r
- RoM2 |—|— -~ ™ RAM2: |—|— r
- ROM3: |—|— s r mee..: |—|— r

on-chip on-chin
||7 IROM?: |G oo | & |l7 IRAM: [B20000000  [B2000 | T
I IRomz | | o ~ IRAM2: | | r

| 0K | [ camest | [ Defwates |

Hio B 46 32 et

Gowin =JRHAF I Programmer "~ #3K A, SCRFRAE GRS )
BIN XCF T %, it B Gowin_ EMPU(GW1NS-2C) 8 FE ¥e it ST A% =X
4 BIN #% 5K,

User fig AT 2T, S ik i SCPF axf #2009 bin %20, I/ M ik n &
1-4 Fs

1-4 BB ScHER

Device | Targat | Dutput | Listing C/CH | Asm | Linker | Debug | Utilities |

Command lterns User Command o | Stop on Bd.. | S..
[=-Before Compile C/C++ File

™ Run#l 3] Not Specified [

[~ Run#2 3] Not Specified [
[=-Before Build/Rebuild

[~ Run#l 3] Mot Specified [

[~ Run#? 3] Mot Specified [
- After Build/Rebuild

¥ Run#l |C:\Keil_vS\ARM\ARMCC\bin\fromalf.exa --bin -o \Objects\led.bin \Objects\led.axf

™ Run#2 L_?.i T :.p:quU'P

™ Run "After-Build' Conditionally
¥ Beep When Complete [~ Start Debugging

0K I Cancel Defaults Help

IPUG519-1.4 3(26)




1 ARM Keil MDK %

1.2 T MR

IPUG519-1.4

e im0 :
- Run#l

® fromelf.exe --bin -0 bin-file axf-file

B EL iR

Fo B C KICfFisAr, it fE R AR AR K C ket i

1'5 ﬁﬁ}j_‘—\‘o

DL T & T A, Keil_RefDesign 2% ¥ it i, C kL CFARE,

W R Hras .

".\CORE"
“.\STARTUP”
"..\PERIPH\Includes"
".\SYSTEM"

® " \USER"

B 1-5 Bo & S ER 4R

Options for Target 'led"

Device | Target | Output | Listing | User | Linker | Debug | Utilities |

r P Symbals
Define I
Undefine: I
r Language / Code Generation
[~ Execute-only Code I~ Stict ANSIC Wamings:
Optimization: ILavEID{-OD) - ™ Enum Cortainer atways int Al Wamings -
[~ Optimize for Time ™ Plain Charis Signed = Thumb Mode
[~ Split Load and Store Multiple ™ Read-Only Position Independent [~ No Auto Includes
¥ One ELF Section per Function I~ Bead-Wiite Position Independent W 39 Mode
Include |..\CORE..\PERIPH\Inc\udes_.\STARTUP: ASYSTEM:. MUSER D
Paths
_: ISC
Controle
Compiler  |-c99  —cpu Cortex-M3 i -g -00 -apcs=interwork —split_sections -/ . /CORE 4 . /PERIPH/Includes  »
cortral |4 /STARTUP -l /SYSTEM - ./USER
sting -
0K | [ caneat || mefwars | Wl |

BCE Flash %I

B “Utilities > Update Target before Debugging” &7,

IV

K 1-6

4(26)




1 ARM Keil MDK % 1.2 TR

[ 1-6 ACE Flash i%&IR

Devicel Target I Output I Listingl User I C/CH I Asm I Linkerl Dlebug

—Configure Flash Menu Command
¥ |se Target Driver for Flash Programming [V Use Debug Driver

— Use Debug Driver — Settings |I [ Update Target before Debugging

it Fie: J Ed... |

£ |ze Bxtemal Tool for Fliash Programming

Command:l _I

Arguments:l

™ Fun Independent

—Configure Image File Processing (FCARM):
Cutput File: Add Cutput File to Group:

CORE ~|

Image Files Root Folder: I I~ Generate Listing

1):4 I Cancel Defaults | Help |

1.2.3 4mi¥

FERGRRD AL E J5, a5 L EA “Build” (L&) 5% “Rebuild” (),
%14 B Gowin, EMPU(GW1NS-2C) — it BIN S, & 1-7 fiox.
B 1-7 4wiF

@D:\userbak\u
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

SB[ e m o R EEE GG e e ale o Sa&
33| tea EESE K 2 )
» ] mainc | ] startup_gwins2cs | v x
2% Project: led 1 =
545 led 25/~ il
&89 STARTUP 2
[ startup_gwlns2, =il
uP-g 2 5 * Copyright (C) 2014-2020 Gowin Semiconductor Technology Co.,Ltd.
@ £3 CORE 6| »
=5 SYSTEM 7 | * @file main.c
BB system gwins2cc : * @aucnox z:l:bjdied Development Team
= * @version 71.4.C 2
A BERDHERAL 10 | * @date 2020-5-1 09:00:00 il
@] gwlns2c_adc.c 11 | * @brief Main program body.
@B gwins2e gpioc ol R
@] gwlns2c misc.c i: G |
@1 gulns2e spic 15 /* Includes -/ |
@] gwlns2c_syscon.c 16 nguins2c.h"
@] gwlns2c_timer.c 17 "gwins2c_conf.h" L4
@] gwins2c_uart.c 15
19 <stdio.h>
@] guilns2c wdogc 20 <stdlib.n>
@ gwins2c i2c.c 21 e <string.h>
=5 USER 22
' &B mainc 23 void Delay(_ IO uint32_t nCount)//25M 1s = 8333000
; 24 F¢
‘ 1) guinsc ite 25 for(; nCount != 0; nCount--):
26 |}
27
28 int main(void)
29 F¢
K| I ) 30‘? SystemInit(): A
Eer.. (G {3 Fu... |O47e < I} »
Build Output LY
compiling gwlns2c_wdog.c... -

compiling gwlns2c_i2c.c...
compiling main.c...
compiling gwins2c_it.c...

linking. ..

Program Size: Code=612 RO-data=224 RW-data=16 ZI-data=1632

After Build - User command #1: C:\Keil vS\ARM\ARMCC\bin\fromelf.exe --bin -o .\Objects\led.bin .\Objects\led.axf
".\Objects\led.axf" - @ Error(s), @ Warning(s).

Build Time Elapsed: ©0:00:10

< »

J-LINK / J-TRACE Cortex L10 C:197
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1 ARM Keil MDK % 1.2 TR

1.24 T#
i /il Gowin T ##/+ Programmer, F#k Gowin_EMPU(GW1NS-2C)
BAF AR BT ] BIN 30
£ Gowin =IRHF R E 2R M AE T, T R E 44 Programmer.
2 GWINS-2C/GWINSR-2C, FHIETALE , 41FE 1-8 fivw .
® Access Mode #7713, &# “MCU Mode” 1ETi,

® Operation FHi%F, % #“Firmware Erase, Program "&£ I a“ Firmware
Erase, Program, Verify” &7,

® FW/MCU Input Options > Firmware/Binary File &3, S NH/FHFE

BEH BIN 4
1-8 2B GWINS-2C/GWINSR-2C T ik Al &
W Device configuration l ? |ﬁ .
Device Operation
Access Mode: MCU Mode v
| Operation: Firmware Eraze, Program - ||

Firmware Erase, Frogram

F{/MCU Inpnt Options

Firmware/Binary File: ersfrootf/Tesktop/led/FROJECT/Objects/1ed bin [ . ]

Save ] [ Cancel ]

AR A GWINSE-2C, FHUETINRE, W& 1-9 FiR.
® Access Mode 7413, &4 “SecureFPGA Mode” i1,
® Operation FHi 4%, i%&# “Firmware Erase, Program Securely” #£77 .

® FW/MCU Input Options > Firmware/Binary File #£3, S A#H4mfE—
HEH] BIN SO

IPUG519-1.4 6(26)




1 ARM Keil MDK % 1.2 TR

& 1-9 28 GWINSE-2C TH AT &
W Device configuration lllﬂ_hJ

Dewvice Operation

fecess Mode: SecureFPGA Mode -

Operation: Firmware Erasze, Program Securely -

Firmware Erase, Frogram, Yerify with Security (One Time Programmable For
Key Authentication Code)

F{/MCU Input Options

Firmware/Binary File: akfUsersfroot/Dezktopimeu_test/m3_Zcfled bin D

Save ] [ Cancel ]

® i “Save”, e NEIETIACE .

56 /% Device configuration J5, i Programmer T. HA=
Program/Configure ““©”, 5% Gowin_EMPU(GW1NS-2C)¥ /4w fe — i3t
il BIN 33k

1.2.5 FEL&ER

5E % Gowin_ EMPU(GWINS-2C)# 4 Nk Ja, Wi &k et 8l
), AT DLERIT A MRS U-LINK B J-LINK 1/ B 2%, LR MCU i i-i%
it

Gowin_EMPU(GW1NS-2C) MCU %4 iFE, f13E:
MCU JTAG # = P

MCU JTAG #z [11]#

Jic B A A k1

R L3

JE B

MCU JTAG #ER {#k

f# ] Gowin F# 4 14 Programmer, ¥ Gowin_EMPU(GW1NS-2C)f¥]
MCU JTAG #E, | 3o )4 2 A 2

7E Gowin =IRHAF e 38 1% N, 17 N 844 Programmer.

IPUG519-1.4 7(26)




1 ARM Keil MDK % 1.2 TR

Hidi Programmer 3 5.4~ Edit > Configure Device & T E 4% Configure
Device “2”, {TJ Device configuration.

W2 284 GWAINS-2C/GWINSR-2C, MCU JTAG #RXJ#ACE, 0
K 1-10 ffi7ne

® Access Mode R, L “MCU Mode” &7,
® Operation NH5IFE, #%FF “Connect to JTAG of MCU” T,

& 1-10 284 GWINS-2C/GWINSR-2C MCU JTAG X ki =
W Device configuration L9 |

Device Operation

fAccess Mode: [HCU Mode ']

I Operation: lConnect to JTAG of MCU 'J |

Connect to JTAG of MCU.

Save } [ Cancel

AR 2 % GWINSE-2C, MCU JTAG #EXVI# i & , Wil 1-11 FroR.
® Access Mode Ti%l#, % “SecureFPGA Mode” i%Ti.
® Operation NHiFIEE, #EH#F “Connect to JTAG of MCU” £,
&l 1-11 84 GWINSE-2C MCU JTAG ERIREE

(% Device configuration L? %

Device Operation

Ikccess Mode: [SecureFPGA Mode v] I

lﬂperation: [Com\ect to JTAG of MCU '] I

Connect to JTAG of MCU.

[ Save || Canca |

® il “Save”, 5EH MCU JTAG B E .

5€ ik Device configuration J&, i Programmer T. 52
Program/Configure ““0.7, 521 MCU JTAG {14,

IPUG519-1.4 8(26)




1 ARM Keil MDK % 1.2 TR

MCU JTAG EO)i%
DL A & T B4 DK-START-GWINS2 V3.1 FF & AR R .

FHIF R E SW3. SW4. SW5. SW6 k5T % (JTAG #11 TCK.
TDO. TDI A1 TMS) 1 “Download” ¥]#t 5 “MCU debug”.
!
e {E MCU JTAG B YJ#efl MCU JTAG #: LI e, I AUERFFIT R AR L HIARES,
ANTT W H
o IR HIEIF R, FFr EHE HZhEE A MCU JTAG T #if .
AL B KRB IE TR
MFFTH ARM Keil MDK # A, 4% .24~ Options for Target...“ & 7,
77 Options for Target, ECE “Debug” i,
® JiiE fj HARKA
5t Debug i B4R MR AR, BLERTAOI AN, Wi 1-12 Fr
TNo

- U-LINK fjE 28
N R FEAE A U-LINK fi 525, | Debug i&THECE N “ULNK2/ME
Cortex Debugger”.

—-  J-LINK fj & %8
R EREAEH J-LINK 7 E 25, N Debug £ AL & A
“J-LINK/J-TRACE Cortex”.

B 1-12 BB RARE

Tlevice ] Target ] Dutput] Listing] User ] C/CH ] h=m ] Link ilities]
" Use Simulator with restrictions Settings * Usp -

™ Limit Speed to Real-Time

vy BX Ueouay

w1y v s

ULINKZ/ME Cortex Debugg

- . CMEIS DAP Nehynnesr

3 v v (=) b

Iv¥ Load Application at Startup ¥ Run to main{) v L.IR TLINK / L TRACE Cortox

Initialization File: Initializists = =

| J l— ST-Link Debugger 3
PEMicro Debugger

NULink Debugger

Restore Debug Session Settings Restore| .
Stellaris ICDI
¥ Breakpoints W Toolbox ¥ Brg ELLE'bSHUDA [E':EbUQQEF N
st rt ag 5

¥ Watch Windows & Peformance Analyzer ¥ WATeR e oo et

¥ Memory Display [v¥ System Viewer Iv¥ Memory Display Iv System Viewer
CPU DLL: Parameter: Driver DLL: Parameter:
|SARMCM3.DLL | -MPU |SARMCM3 DLL | -MPU
Dialog DLL: Parameter: Dialeg DLL: Parameter:
|DcM.DLL [pcM3 |TCM.DLL [pCM3

Manage Component Viewer Description Files ... |

0K || Cancel || Defaults | Help

® it E Ui LA
¥ “Settings”, #1JF Cortex-M Target Driver Setup, it & il 02

IPUG519-1.4 9(26)




1 ARM Keil MDK %4

1.2 TR

IPUG519-1.4

BN ITAG, WK 1-13 fizs.

- JTAG 0

Gowin_EMPU(GW1NS-2C)3Z £ JTAG ik 11, L& SWJ Port

T “ITAG”,
- SW AN

Gowin_EMPU(GW1NS-2C) A3 #¢ SW iz 1, EAZIEH SW

PRI
F 1-13 Be E iR O KR

Cortex JLink/JTrace Target Driver Setup

Debug ITrace I Flash Downloadl

JTAG Device Chain

IDCODE Device Name

® 0x4BAD0O4TT

g | o

J-Link / J-Trace Adapter

SW:  [805251123 |

Devi ce| T-Link ARN 04

HY V8.00 41| VB 49¢

Fit :J'"Link ARM V8 Icompiled ] G
ort: Mazx % hut

[rrac =] [smz || € tanw

Tato CIN|

Connect & Reset Options

Cache Options

Jonnect: INormal L] leset: lNormal
[V Reset after Conn

L] [V Cache Code
¥ Cache Memory

ARM CoreSight JTAG-DFP
2

——

Y

Download Options

[~ Verify Code Downlo
[~ Download to Flash

Interface - —ICP/IP ~Misc
& USE (" TCR/IP Hetwork Settings .
TP-Addres Port i\utodetecq TLink Infol
Scan I 127 0 i] 1 : I i] l e dl
2 i m
State: ready
AT BE |

Download Options AL E L1, iF Kk “Verify Code Download” 115 Al
“Download to Flash” &

I B R TR AC B T, 7 MCU JTAG FX)#. MCU JTAG %01
el SR H 8% )5, JTAG Device Chain 7 LLIEHf i~
Gowin_EMPU(GW1NS-2C) MCU §J IDCODE. Device Name %2515 5.,

BEhE AR

W U-LINK 88 J-LINK JEi 15 2L,
B THF Debug “@7, HE NBAE RN .
A LA TR R E . PRI BB ITEEE, WK 1-14 Fir.

10(26)




1 ARM Keil MDK %

E 1-14 B EFRER

1.3 &%t

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
Nedad| s @ || = I | @ rectemp =
BB e e ul - - e
Registers 3 Disassembly 2
Retata [Value 0x000002C0 E02B B 0x00000314 -
=Er 3s: GPIO_SetBit (GPIOO,GPIO_Pin 1|GPIO_Pin 2|GPIO_Pin 3):
0 OxFFFFFFEF 0x000002C2 210E MOVS r1,$0x0E
R 0x40010000 0x000002C4 4815 LDR 0, [pc, #84] ; €0x0000031C
R 0x20000270 0x000002C6 F7FFFFB6 BL.W GPIO_SetBit (0x00000236)
B3 0x20000270 GPIO_ResetBit (GPIOO,GPIO_Pin 0);:
L 000000000, //GPI00->DATAOUT = Oxle;
;56 g*ggggggég 0x000002CA 2101 MOVS r1,#0x01
& g 0x000002CC 4813 LDR 0, [pc, $76] ; €0x0000031C
B 0x00000000 0x000002CE F7FFFFAE BL.W GPIO ResetBit (0x0000022E) >
B9 0x197BEEFE <l 13
R10 0x00000344
Ri1 0x00000000 & | L] startup_gwins2cs XIpS
Ri2 020000050 28 int main(void) S
RI3 (SP)  0x20000670 2901
Rid (LR)  0x000002B3 o
RIS 0x000002C2 30 SystemInit();
- xPSR 0x21000000 31
[ Banked 32 GPIOO->OUTENSET = OXffffffff;
- System 33 while (1)
- Internal =
g"f‘*_l :*“fe?: . e ss GPIO_SetBit (GPIOO0,GPIC_Pin 1|GPIO_Pin 2|GPIO_Pin 3): -
SEtt aEhses 36 GPIO_ResetBit (GPIO0,GPIO_Pin 0): |
Sl o5t 37 //GPIO0->DATAOUT = Oxle; i
Sec 0.00010570 38 Delay(8333000); | |
39 GPIO_SetBit (GPIOO0,GPIO_Pin 0|GPIO_Pin 2|GPIO_Pin 3);
40 GPIO_ResetBit (GPIOO,GPIO_Pin 1);
41 / = oxd;
ct | = Registers  — - : - J ’
Command 2 B)| watch 1 2
State of Pins: TCK: 1, TDI: 1, TDO: 1, TMS: O, TRES: 1, TRST: 1 4 | Name Value Type
Hardware-Breakpoints: 6 . ——
S e e # GPIO_Pin 0 0x00000001 | unsigned int
Watchpoints: P @ GPIO_Pin 1 0x00000002 | unsigned int
JTAG speed: 4800 kHz @ GPIO_Pin 2 0x00000004 | unsigned int
. @ GPIO_Pin_3 0x00000008 | unsigned int
Load "D:\\user-bak\\Users\\root\\Desktop\\1led\\PROJECT\\Cbjects\\]
* JLink Info: Reset: Halt core after reset via DEMCR.VC_CORERESET sEnterespressions
* JLink Info: Reset: Reset device via ATRCR.SYSRESETREQ. -
< i ] »
>
ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet I gf_'](ah* ¢k + Locals | Watch1 | Memory 1

Gowin_EMPU(GW1NS-2C)¥% # ARM Keil MDK (V5.24 & DL FfRAD
BARMIR NS, @i EEER I N 2% 5t

cdn.gowinsemi.com.cn/EMPU(GW1NS-2C).zip:

Gowin_EMPU\ref_design\MCU_RefDesign\Keil_RefDesign

IPUG519-1.4
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2 GOWIN MCU Designer 2.1 A wd

2 GOWIN MCU Designer

21 BRHR%E

B R SR M A GOWIN MCU Designer (V1.0 J2 L FRRAS) #f:
223 AR http://www.gowinsemi.com.cn/prodshow.aspx.

GOWIN MCU Designer (V1.0 XU\ FRRA) b3 5 E, 55%
SUG549, GOWIN MCU Designer F /#5874

2.2 TR

{4 GOWIN MCU Designer #4317 Gowin_EMPU(GW1NS-2C)# ff
GfEwIh, WEAIE TR, ERMFET. MBI, ik, TEMELN
o
221 8IETHE
fEIE
PSR “File > New > C Project”, W& 2-1 iR,

® EVIIHZRANE
® LRI HZA Empty Project
® k¥ T H’%%E ARM Cross GCC

IPUG519-1.4 12(26)
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2 GOWIN MCU Designer

2.2 TFERUR

IPUG519-1.4

E21g#ETRE

C Project —
Create C project of selected type |

- —

Project name: gowin_led

Use default location

Location: | CAGMD\workspace\gowin_led Browse...

Choose file systern: |default

Project type: Toolchains:

ble | ARM Cross GCCi |
I ® Empty Project RISC-V Cross GCC
& Hello World ARM C Praject
& Hello World RISC-V C Project
I (= Shared Library
[ [ Static Library
b = Makefile project

EFEF i E T

PP AR E R “Debug” 1 “Release”, WK 2-2 fiizs.

E 22 ®HTFERELE
R Project :...-‘..‘--- - e
Select Configurations —.{}

Select platforms and configurations you wish to deploy on |

Project type: Executable
Toolchains: ARM Cross GCC

Configurations:

3 Debug

Select all
% Release

Deselect all

Advanced settings...

T T REMEE

AT X 4% T B 5% arm-none-eabi-gcc M H e R4, BRAECE, 0

2'3 Fﬁ/—j——\Ao

13(26)




2 GOWIN MCU Designer 2.2 TFERR

N 4
B 2-3 EFTRFENRL
iy C Project —_—- - '___;_‘ T-_ m L_IEI—J&
GNU ARM Cross Toolchain —
Select the toolchain and configure path
Toolchain name: GNU MCU Eclipse ARM Embedded GCC (arm-none-eabi-gcc) -
Toolchain path:  CAGMD'\toolchain\ARM_toclchainibin Browse..

BumBETIE

SR TREAIE 5, %$ GOWIN MCU Designer T.1E%5[a] workspace R
FERIH TR, W TR MAED, SN2

ABAT T & T H A GMD_RefDesign Z% it A6, Attt H
TAREGEE Y S ARAS, 40 frs

CORE: ARM Cortex-M3 MCU H#%5E X
PERIPHER: #h#1 2% UK 5)) oF £k
STARTUP: MCU W45 583 3

SYSTEM: ZA7885E X REYIEA R G Bl X
USER: HI /R &t

gwlns2c_flash.ld: GMD EDA Flash &4 %%

SERRIIH TREGEM ST )5, £ GOWIN MCU Designer [ Project
Explorer ¥ B i 5% 451 TiE, Ak “Refresh” 150, H3)EH 4]
T H TR S5 AR

2.2.2 Bip E4miFIRLT
GOWIN MCU Designer [¥] Project Explorer #L&, E&#245 T, A

kIR “Properties > C/C++ Build > Setting” &1, At & 4ul TFEHSH0k
i, anp 2-4 fios.

IPUG519-1.4 14(26)




2 GOWIN MCU Designer 2.2 TFEBR

& 24 4piFE T B

type filter text Settings f=1 =T 2 4

> Resource

4 C/C++ Build
ion: | Debug [ Acti = ;
| Buld Variables Cenfiguration: |Debug [ Active ] HManageConﬂgurallons...l

Emvironment
Logaing
I [Setings| & Tool Settings | & Toolchains | B Devices | # Build Steps | " Build Ariifact | [5 Binary Par| | *
Tool Chain Editor
[ C/C++ General
r MCU

(2 Target Processor ARM family [mrlex—mg
(& Optimization
= .
Project References e :’E’:‘"Ss )
Run/Debug Setings (22 Debugging Instruction set [Thumb (-mthumb)
B3 Cross ARM GNU Assembler
(% Preprocessor
| (2 Includes
(2 Warnings Float ABI Toolchain default
(# Miscellansous
@) Cross ARM C Compiler
(£ Preprocessor Unaligned access [Too\chain default
| (5 Includes
(& Optimization
| (52 Warnings Featurs cre Toolchain default
| (& Miscellaneous
. Feature crypto Toalchain default
| B3 Cross ARM C Linker
| (& General Feature fp Toolchain default
| (2 Libraries
| (2 Miscellaneous

Architecture [Too\chain default

S

[ Thumb interwork (-mthumb-interwork)

Endianness [Too\chain default

FPU Type Toalchain default

S

Adrchid farnily Generic (-mcpu=generic)

S

Feature simd Enabled (+simd)

S

& Cross ARM GNU Create Flash Image | Code rmodsl Small (-mcmodel=small)
| (2 General
B3 Cross ARM GNU Print Size

(8 General Other target flags

Strict align (-mstrict-align)

S

B & Target Processor

It & “ Target Processor > ARM family "3 35, %36 15 fic B 4“ cortex-m3”,
Wk 2-5 fiis.

[#] 2-5 it & Target Processor

IVL\D Tool Settings I&\D Toolchains l M Devices | # Build Steps | Build Artifactl ) Binary Par “ I 2

(2 Target Processor ARM family [corlex-m?;
(% Optimization

@ Warnings Architecture [Toolchain default

(% Debugging Instruction set [Thumb (-mthumb)
¥y Cross ARM GNU Assembler
(% Preprocessor

LY

[ Thumb interwork (-mthumb-interwork)

(8 Includes Endianness [Toolchain default
(2 Warnings Float ABI Toolchain default
(2 Miscellaneous

4 8 Cross ARM C Compiler FPU Type Toolchain default
(& Preprocessor Unaligned access ITooIchain default

2 Includes . :
(% Optimization Generic (jn1cpu:gener|c]
2 Warnings
(2 Miscellaneous
4 ) Cross ARM C Linker
(% General
(2 Libraries
(% Miscellaneous Feature:simd Enabled (+simd)

Toolchain default

Toolchain default

Toolchain default

4 1§ Cross ARM GNU Create Flash Image | ode rmodel Small (-mcmodel=small)
(2 General

4 1% Cross ARM GNU Print Size
(% General Other target flags

Strict align (-mstrict-align)

IPUG519-1.4 15(26)




2 GOWIN MCU Designer 2.2 TFEBR

BZE Cross ARM GNU Assembler

FCE “Cross ARM GNU Assembler > Preprocessor > Defined symbols”
I, ZETECE N “  STARTUP_CLEAR_BSS”, K 2-6 fiiis.

B 2-6 Bt E Cross ARM GNU Assembler

& Tool Settings | # Toolchains | ‘B Devices | 4 Build Stepsl Build Arlifactl Binary Par *

(# Target Processor Use preprocessor

(# Optimization [ Do not search system directories {-nostdinc)

# Warnings [[] Preprocess only (-E)
(# Debugging

| Defined symbals (-0} &8 85 Y
4 [y Cross ARM GNU Assembler
5 Preprocessor
g Tncludes
& Warnings
# Miscellaneous
4 1% Cross ARM C Compiler
(# Preprocessar
2 Includes
# Optimization
2 Warnings
# Miscellaneous
4 1% Cross ARM C Linker
2 General
(% Ubraries Undefined symbeols (-U) 8 85 ¢
# Miscellaneous
4 [y Cross ARM GNU Create Flash Image
2 General
4 1% Cross ARM GNU Print Size
2 General

BLE Cross ARM C Compiler

i & “Cross ARM C Compiler > Includes > Include paths” £, %%
TR B 9 20 TR C koo ol g4, ikl 2-7 B,

2-7 it & Cross ARM C Compiler

B Tool Settings | %3 Toolchains | ‘B Devices | S Build Stepsl Build Arlifactl Binary Par| ' | *

&2 Optimization

. &
(2 Warnings "${workspace_loci/${ProjName}/PERIPHER/Includes}”
& Debugging "${workspace_loc/${ProjName}/SYSTEM}"
4 13y Cross ARM GNU Assembler "${workspace_loci/${ProjName}/USER}"
(22 Preprocessor
2 Includes
& Warnings
(# Miscellaneous
4 1%y Cross ARM C Compiler
‘S.'a Preprocessor Include system paths (-isystem) a8 8§
& Includes
(= Uptmizaton
&2 Warnings

(2 Target Processor Include paths (-I) & & 8 5l

| — |

£ Miscellanecus
4 83 Cross ARM C Linker
# General
# Libraries
£ Miscellanecus
4 1%y Cross ARM GNU Create Flash Image
Q@ General ¢ Include files (-include) [EEARERT
4 1%y Cross ARM GNU Print Size
2 General

IPUG519-1.4 16(26)
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2.2 TFERR
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DL T & T B f, GMD_RefDesign %%t A, C Sk B2 &,
W FR.

® "${workspace_loc:/${ProjName}/CORE}"

® "${workspace_loc:/${ProjName}/PERIPHERAL/Includes}"
® "${workspace_loc:/${ProjName}/SYSTEM}"

® "${workspace_loc:/${ProjName}/USER}"

B & Cross ARM C Linker

fic & “Cross ARM C Linker > General > Script files” £, Zi%ifd
BN GMD Flash ##24% “gwlns2c_flash.ld”, #n& 2-8 Fizr.

& 2-8 it & Cross ARM C Linker

B Tool Settings | 2] Toolchainsl | De'\.ricesl # Build Stepsl Build Artifactl Binary Par| * | *

@ Target Processor Script files (-T) [ERER=]
(22 Optimization
(# Warnings
& Debugging
4 %3 Cross ARM GNU Assembler
@ Preprocessor
22 Includes
£ Warnings
(# Miscellaneous
4 1%y Cross ARM C Compiler
@ Preprocessor
2 Includes
2 Optimization
£ Warnings
2 Miscellaneous
4 % Cross ARM C Linker
# General
@ Libraries
# Miscellaneous
4 %) Cross ARM GNU Create Flash Image
2 General
4 1%y Cross ARM GNU Print Size
# General

"${workspace_loc:/${ProjName}/gwlins2c_flash.Id}"

DL AT & T B fl, GMD_RefDesign 2% it 511, GMD Flash 4% %%
&, WRHR.

"${workspace_loc:/${ProjName}/gwlns2c_flash.Id}"
BCE Cross ARM GNU Create Flash Image

B & “Cross ARM GNU Create Flash Image > General > Output file
format” &I, ZIEECE N “Raw binary”, & 2-9 s,

17(26)
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2.2.3 YmiF

IPUG519-1.4

& 2-9 iLE Cross ARM GNU Create Flash Image

i Tool Settings | B Toolchains | ‘M Devices | A Build Stepsl Build Arlifactl Binary Par| ' | "

(# Target Processor Qutput file format (-0) ’Raw binary
# Optimization
2 Warnings
(# Debugging
4 1%y Cross ARM GNU Assembler Other sections (+]) &)
(22 Preprocessor

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

2 Includes
2 Warnings
(2 Miscellaneous
4 1%y Cross ARM C Compiler
(22 Preprocessor
2 Includes
& Optimization
2 Warnings
(2 Miscellaneous
4 %y Cross ARM C Linker
& General
# Libraries
(2 Miscellaneous
"4 &) Cross ARM GNU Create Flash Image
|(Z2 General |
4 [ Cross ARM GNU Print Size
& General

BeE Devices

fii & Devices > Device selection "#£ 0, fic & #8144 ARM Cortex-M3 >
ARMCM3”, il 2-10 Fizwo

[#] 2-10 Aig & Devices

| 3 Tool Seﬂingsl 5] Toolchain” B Devices | *‘ Build Steps Build Arlifacll Binary Par *

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

Mame Details o
> 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) F
> ARM Cortex M1 Family (128 kB RAM, 256 kB ROM) =
s ARM Cortex M23 Family (256 kB RAM, 4096 kB ROM) in
a 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) | &
4 1 k

Device care: Cortex-M3

Memary map (Warning: Mot yet used to generate the linker scriptsl)

ARMCM3
Section Start Size Startup
IRAM1 0x20000000 0x00020000 0
IROM1 000000000 000040000 1

SERR TR AL B RIS g S 5, ik a0 TFE, s TR g
“® 7, gaikre4 Gowin, EMPU(GWINS-2C) i BIN S, & 2-11
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FioR.
B 2-11 i

o C/C++ - led/USER/main.c - GOWIN MCU Designer [ESFAER %]

Ele Edit Source Refator Navigate Search Project Run Mindow Help

T R T S : uick e || 8 |
&l main.c 5 -5
1 -
e Copyright (C) 2814-2018 Gowin Semiconductor Technology Co.,Ltd.[] E
14
15 /* Includes ---- /

16 #include "gwins2c.h”
17 #include “gwins2c_conf.h”
18

m

SEURRRERRER

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
= void Delay(__I0 uint32_t nCount)//25M 1s = 8333060

for(; nCount != @; nCount--);

“ int main(void)

SystenInit(); 2

P < B Console 2 T
CDT Build Console [led]
14:53:14 **** Build of configuration Debug for project led **** =
make all
Invoking: Cross ARM GNU Print Size
arm-none-eabi-size --format=berkeley "led.elf"”
text data bss dec hex filename
1204 1084 36 2324 914 led.elf
Finished building: led.siz

14:53:15 Build Finished (took 1s.497ms)

Writable SmartInsert | 1:1 =

2.24 T#
i i} Gowin T ##/+ Programmer, F# Gowin_EMPU(GW1NS-2C)
BRI BIN S5
. GMD . A:“Run > Programmer 75 T 2 A~ Programmer” (1L ),
FTIF R #4%4 Programmer, W& 2-12 iR

B 2-12 T Programmer

Source Refactor Navigate Sear; indow Help

File Edit

= | ® - R @iw] Programmer ~  Quick Access || |
5 Project Explorer &1 = 0 [@ manc 2 % Debuglprogrammer | F11
BE® ~ 1 Debug History L4 ol
3 DigitalSeg o lj“ Cop. Debug As , Plogy Co.,Ltd.0
13 free_rtos 15 /* Includes Debug Configurations...
0 i2c 16 #include "gi
(3 int_priority 17 #include "gy Toggle Breakpoint Ctrl+5Shift+B 1
& keyscan sinclude <5 Toggle Line Breskpoint
& id #include <s Toggle Method Breakpoint
4G led #include < Toggle Watchpoint

> 4 Binaries = void Delay(| ® Skip All Breakpoints Cirl+Alt+B

> i Includes

Remove All Breakpoints

» & CORE _ Forl G eakpoint Types 5
b (= Debug 27
(= PERIPHER 26° int main(void)
29
b @& STARTUP 30 SystemInit();
b (3 SYSTEM 31
4 @ USER 32 GPIOB->OUTENSET = exffffffff;
33 while(1) -
> [ gwlns2c_confh - =
b [ gwlns2e_ite
> [ gwins2c_ith [2] Problems | Tasks B Console i |[ Properties & B e =
> [g mainc £ CDT Build Console [led]
[5) gwlns2c_flashid TInvoking: Cross ARM GNU Print Size (4
3 mm arm-none-zabi-size --format-berkeley "led.elf"
5 retarget text  data  bss  dec  hex filename
Fr 1284 1884 36 2324 914 led.elf | _
@ spi Finished building: led.siz ||
0 systick | [
B fimar ~ | ] s

.7 Programmer 32542 Edit > Configure Device 8¢ T E.#% Configure

IPUG519-1.4 19(26)
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Device ““2”, T Device configuration.
RS2 244 GWANS-2C/GWINSR-2C, F#GEEE , K 2-13 fix.
® Access Mode FHi%lF, EF “MCU Mode” #ETii.

® Operation #1413, E#“Firmware Erase, Program "&£ 1 5¢“ Firmware
Erase, Program, Verify” &,

® FW/MCU Input Options > Firmware/Binary File i1, S N#A4:-4fE —

B BIN 30
B 2-13 284F GWINS-2C/GWINSR-2C Tk &
B Sl
Dewice Operation
| Access Mode: MU Mode - |
| operation: |Firmware Erase, Progran x| |

Firmware Erasze, Frogram

FY/MCU Input Options

IFirmwarefBinary File: ersfroot/Desktop/led/FROJECT/Objects/led bin |, .. I

Save ] [ Cancel l

R A GWINSE-2C, F#HGEDIRCE, WK 2-14 Fis.
® Access Mode T#Hi%%, #%#F “SecureFPGA Mode” T,
® Operation FHi%3, ¥#¢ “Firmware Erase, Program Securely” #7l .

® FW/MCU Input Options > Firmware/Binary File &3, SN/ F4ifE
BEH BIN S0

IPUG519-1.4 20(26)




2 GOWIN MCU Designer 2.2 TFERR

B 2-14 28 GWINSE-2C THA T B
% Device configuration I.ilﬂ_hJ

Dlevice Operation

hecess Mode: SecureFFiGA Mode -

Operation: Firmware Erase, Frogram Securely -

Firmware Erase, Program, Verify with Security (One Time Programmable For
Ker Authentication Code)

FH/MCU Input Options

Firmvare/Binary File: ak/Users/root/Desktop/men_test/m3_Ze/led bin E]

Save ] [ Cancel ]

® i “Save”, e NEIETIACE .

5% Device configuration j&5, .17 Programmer . HA%
Program/Configure ““”, 52 Gowin_EMPU(GW1NS-2C)# {1 4w 2 — i3t
il BIN X T3k

2.2.5 LR

5E% Gowin_ EMPU(GWINS-2C) 84 N &g, i st & it Bl
[, AT USRS I-LINK 5 5%, EZEIH AT MCU BR80T (8
28 IR MCU B4 1 415 R a2 AR MCU B3 HREE—20 .

Gowin_EMPU(GW1NS-2C) MCU i, 4.
e B A TR 2

e B A A i 10

MCU JTAG # = P

MCU JTAG #z [11]#

EEFE R A7 B2

JE A

RERHRIFR

Project Explorer # & 1, & 3 4 1 0 H T2 H)“ Properties > C/C++
Build > Settings > Debugging > Debug level” 3£, it & R %N
“Default(-g)” Bt “Maximum(-g3)”, W& 2-16 ff/x.

IPUG519-1.4 21(26)
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& 2-15 A0 B XA RER

& Tool Settings | 3] Toolchainsl B Devices I 4 Build Steps Build Artifactl [ Binary Parsers | (* ! X

(2 Target Processor Debug level Maximum (-g3) v I
(2 Optimization Sihuad T T
o g it v
(B Warnings ebug forma oolchain defau
|32 Debugging I ["] Generate prof information (-p)
4 %) Cross ARM GNU Assembler ["] Generate gprof information (-pg)
(2 Preprocessor Other debugging flags

(2 Includes
(2 Warnings
(2 Miscellaneous
4 ) Cross ARM C Compiler
(2 Preprocessor
(2 Includes
(2 Optimization
(2 Warnings
(2 Miscellaneous
4 i Cross ARM C Linker
(2 General
(2 Libraries
(2 Miscellaneous
4 i Cross ARM GNU Create Flash Image
2 General
4 1% Cross ARM GNU Print Size
(2 General

e B R E T
EFESEHAS “Run > Debug Configurations > GDB SEGGER J-Link

Debugging”, FH#EESE “New” I, HE7 77 TRE M B R R AL Bk I,

WK 2-16 .

[l 2-16 B SLE AR B Bk T

Wnebugc.mﬁgmtions- ‘-—_ﬂ P— — - ——

Create, ge, and run config
[ o | F 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 |iZ] - Press the 'Duplicate’ button to copy the selected configuration.
C++ Attach to Applicat |
¢ i 3 - Press the 'Delete’ button to remove the selected configuration.
C/C++ Postmortemn Debu
C/C++ Remote Applicatic T - Press the ‘Filter' button to configure filtering options. |

DB Hardware Debuggin
DB OpenOCD Debuggir
DB PyOCD Debugging
DB QEMU Debugging Configure launch perspective settings from the 'Perspectives’ preference page.
a GDB SEGGER L-Link Naht
[Eled [ New
= Launch Duplicate
Delete |

- Edit or view an existing configuration by selecting it.

< | [ »
Filter matched 11 of 14 items I

®

TP CUIE ST A 1A e B T
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1. GEFE“Main” LI, o 20 TR RS E R, ikl 2-17
IV

& 2-17 B2 & Main &I}
¢ Debug Configurations l ‘ —_— ——

Create, manage, and run configurations

e x| = Name: led Debug

type filter text Main %% Debugger| b+ Startup| % Source| =] Comman| &, SVD Path
[E] C/C++ Application | N i
[E] C/C++ Attach to A||| [T 7 ]

| [E] C/C++ Postmorten led

[E] &/C++ Remote Ap C/C++ Application:
[£] GDB Hardware Del

[£] GDB OpenOCD De
[€] GDB PyOCD Debu¢ I Variables... ‘ ISearch Project...‘ I Browse... ‘ |
[£] GDB QEMU Debug
4 [c] GDB SEGGER J-Linl|

m

Debug'led.elf

Build (if required) before launching

[c] led Debug Build Configuration: ISelect Automatically vl o
[ R b Cemiiem
4 | 1 | }
Revert Apply
Filter matched 11 of 14 iter eve - |
i’\ (]
Q/I Debug l ’ Close

2. 1&¥% “Debugger” &5, FCE Debugger #H 4 4 PR AR K4 0 55E &,
K 2-18 .

® Device name: Cortex-M3
® Endianness: Little

® Connection: USB

® Interface: JTAG

Gowin_EMPU(GW1NS-2C){¥ 3 # JTAG k¥ 1, A 2R SWD iR
#11. 25H Connect to running target 2% i .
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IPUG519-1.4

[# 2-18 BLE Debugger i£IR

[l Main | %5 Debugger I Startup| - Source| [C] Common| . SVD Path
J-Link GDB Server Setup i
Start the J-Link GDB server locally [[] Connect to running target
Executable path:  ${jlink_path}/${jlink_gdbserver} Browse... r;ariables...

Actual executable: C:/Program Files (xB86)/SEGGER/ILink/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 &P USE serial or IP name/address)
Interface: ) SWD o ;
Initial speed: @) Auto (©) Adaptive @ Fixed 1000  kHz
GDE port: 2331
SWO port: 2332 [] Verify downloads [¥]Initialize registers on start
Telnet port: 2333 Local host only [ Silent
Log file: Browse...
Other options: -singlerun -strict -timeout 0 -nogui

Allocate consale for the GDB server [¥] Allocate console for semihosting and SWO -

MCU JTAG #ERX #

fif R #8F Programmer, # Gowin_EMPU(GW1NS-2C)#J MCU
JTAG B, i P 3R D) 2 i 2

i GMD 3ZH% Run > Programmer 5% T ELA% Programmer “U& 7, 4T
JF Programmer "~ #H44 .

#i; Programmer 2 HF Edit > Configure Device ¢ T. 2.4 Configure
Device “2”, $TH Device configuration.

R 2 2 GW1INS-2C/GWINSR-2C, MCU JTAG AV Ac &, i
K 2-19 i~

® Access Mode THi%l#%, & “MCU Mode” 1%,
® Operation FHiFI3E, #EFF “Connect to JITAG of MCU” 1T,

24(26)
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& 2-19 8§ GWINS-2C/GWI1NSR-2C MCU JTAG #& 3 {138 &
13;'} Device configuration @I-E:—hJ

Device Operation

Aeccess Mode: MCU Mode T]

Operation: Connect to JTAG of MCU T]

Conmect to JTAG o 1.

Save ] [ Cancel

R 2R GWINSE-2C, MCU JTAG B UL , 4 2-20 fis.
® Access Mode 7413, & “SecureFPGA Mode” &I,
® Operation NHFIEE, &% “Connect to JTAG of MCU” £,
& 2-20 8 GWINSE-2C MCU JTAG &R 1A B

¥ Device configuration ? %
Device Operation
[Access Mode: [SecureFPGk Mode '] I
lﬂperation: lConnect to JTAG of MCU VJ |

Connect to JTAG of MCU.

| Save || Canca |

® i “Save”, 5EA MCU JTAG VI #fc & .

5% Device configuration j&5, ®#.i7 Programmer . HA4%
Program/Configure “507, 52 MCU JTAG #E{1)#,

MCU JTAG ¥0O41#
LA FF % T 24 DK-START-GWINS2 V3.1 H &R R4

FEPBIF KR SW3. SW4. SW5. SW6 $£IEH 5 (JTAG B0 TCK.
TDO. TDI #1 TMS) H “Download” Y)#: 4y “MCU debug”.
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YE!
e {E MCU JTAG A JJ# 1 MCU JTAG # HIY)#id 2 b, b ZiIRIEFF AR B HIRAS,
AT T
o WURWRIF AR, HHr LS ALY MCU JTAG T #i (.
BRIEREERK
A J-LINK 7 E 4% .

iy T HA~ Debug ¥4 “ 4 ~ 7 T Hiy|ER, 1 4A10 H TFEH Debug
BoE, AN RGORE, ardt Tk S s bR, B AE T 54
15, ik 2-21 Fios.
&l 2-21 B3 AR

File Edt Source Refactor Navigate Search Project Run Window Help

Hmie [Biv|/pu B33 2SI E|SBME-0-@L - JH-FH 2D~
Quick Access ;| 1 | B&[FE)
45 Debug %2 [i# = = B ||w=variables 3 % sreakpoints Z, Peripherals =8
4 [©] mm Debug [GDB SEGGER J-Link Debugging] sE| e v
4 [ mm.elf Name Type Value
4 & Thread #1 57005 (Suspended : Step) . & buff char * 0x810 =_fini+28= "Hello ...
= main() at main.c:38 0x24a 0= i int 8
sl JLinkGDBServerCLexe
5 arm-none-eabi-gdb
W Semihosting and SWV
»
[€ main.c &2 = B |G Outline 2= Disassembly 2 = 8
mem_init(); //initialize E Enter lacation here -8 eER e T
UART_SendString(UART®, "\rinmemory management\rin”); [P ee00024a: i e [ ST i
2eeRR24c: mov.w  r@, #1873758208 ; ex40084200 |j‘
buff = (char*)mymalloc(10@); i 28000250 h1- . ‘?xﬁd§.<UART_SEHdStr1ng> =l
buff = "Hello World, GOWINSEMICONDUCTOR welcome you!lrin"; 36 For(1-8;1<18;1++)
= 28000254:  ldr r3, [r7, #4]
for(i=0;1<18;i+) 1 20000256:  adds r3, #1
BOBER25E:  str r3, [r7, #4]
UART_SendString(UARTG, buff); 80000252:  ldr  r3, [r7, #4]
2000025¢: cmp r3, #9
2800@25e:  ble.n  Bx24a <main+4s>
. 41 myfree(buff);
myfree(buff); 2 ARAAADEA : Tdr rA. [r7. #41 =4
4 I 3 L L
3 Consale Tasks Prablems Executables | S BE & | mBE~-mr=09
mm Debug [GDE SEGGER J-Link Debugging] JLinkGDBServerCLexe
Reading & bytes @ address @x@pBees38 -

Reading 8 bytes @ address @x@00e8333
Reading 64 bytes @ address 8x68886248
Reading 64 bytes @ address @x@ee8a23e =

1

< i v

2.3 &gt

Gowin_EMPU(GW1NS-2C)37Z#f GOWIN MCU Designer (V1.0 }2 VL
WA BRI Z 2 131, IBE R N 215
cdn.gowinsemi.com.cn/EMPU(GW1NS-2C).zip:

Gowin_EMPU\ref_design\MCU_RefDesign\GMD_RefDesign

IPUG519-1.4 26(26)
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