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1 ARM Keil MDK %44 1.1 A2 2%

1 ARM Keil MDK 33X

1.1 RHR%

HZ% ARM Keil MDK (V5.26 J¢ LA EJA) ik $ it Getting Started
with MDK.

1.2 TIE4E4R

fii 1 ARM Keil MDK {4147 Gowin_EMPU(GW1NS-4C)# 442 1%
i, WEGETRE. ERMFEET. MS5NAD. FiE. NERMEL MR,

1.21 81T

W4T ARM Keil MDK # A, ik #%3€ A~ “Project > New uVision
Project...”, G T, K& 1-1 s

= |
B 1-1 gl TR
K2 pvision
File Edit Wiew| Project Flash Debug Peripherals Tools SVCS  Window Help
._.}‘ . lj Mew pVision Project...
Mew Multi-Project Workspace...
Open Project...
Project
Close Project
Export
Manage

Select Device for Target ...
Remaove [tem

X, Options...

Clean Targets

Euild Target

Rebuild all target files
Eatch Build

Eatch Setup...
Translate...

Stop build
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1 ARM Keil MDK %44 1.2 TR

1.2.2 fig B 4R iFiE N

A E AR

Gowin_EMPU(GW1NS-4C)H & ARM Cortex-M3 MCU W 1%, fc & &%
4 “ARM Cortex M3 > ARMCM3”, 1K 1-2 Fizs.

B 1-2 e E R
l Target ] Output ] Listingl Uzer ] C/T++ ] Azm ] Linker ] Debug ] Tti1lities ]
|Soﬂ','.'a|e Packs J

Vendor: ARM Software Pack

Device: ARMCM3 Pack: |ARM.CMSIS.56.0

Toolzet: ARM UKL http: /rwww. keil. com/pack

Search: |

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

designed for a broad range of embedded applications. i offers

T ARM Cortex MO significant benefits to developers, including:

% ARM Cortex MO plus - simple, easyto-use programmers model
- highly efficient ultradow power operation
T ARM Cortex M1 - excellent code density
“I% ARM Cortex M23 - deterministic, high-performance interupt handling

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

=" ARM Cortex M3

E:l ARMCM3
T ARM Cortex M33
“Z ARM Cortex M35P

“T% ARM Cortex M4 j

0K | Cancel Defanlts ‘ Help

Bt E ROM 1 RAM

it E ROM ({54128, FLASH) Il RAM (Bdififitss, SRAM) K
E AR HLHEAN Size, K 1-3 s

ROM fic & :
® jfiifihik: 0x00000000
® Size: 0x8000 (32KB)
RAM [ & :
® jfiifihik: 0x20000000

® Size: 5E LS4 A UECH A IP Core Generator H1[1) SRAM Size
BB R FE—3, WJLAECE N 2KB. 4KB. 8KB Hf 16KB

® LItk T AA, Keil_RefDesign 2%t %I, RAM Size Bt & Ny
0x4000( = 5% F 1) IP Core Generator > Gowin_ EMPU(GW1NS-4C) >
SRAM Size L& 16KB)

IPUG928-1.2 2(30)




1 ARM Keil MDK %44

1.2 TR

& 1-3 it @ ROM 1 RAM

Deviceutput] Listing] Uzer I C/C++ ] hzm I Linker] Debug ] Ttilities

ARM ARMCM3 Code Generation
ARM Compiler: |Use default compiler version 5 j
¥al (MHz): |12.0
Operating system: | None j ™ Use Cross-Module Optimization
System Viewer File: ™ Use MicroLIB [~ Big Endian
[ Use Custom File
Read/Cnly Memory Areas ReadWrte Memory Areas
default  off-chip Start Size Startup default  off-chip Start Size Nalnit
™ RoMt: | | f“ ™ RAMT: | | r
[ RoM2 | | r ~ RAMZ | | r
[ ROM3: | | s ~  RAM3: | | r
on-chin anhin
¥  IRoM1: |0 |0x8000 g ¥ IRAMI: |220000000 |0x4000 ~
™ IROM2: | | C ™ IRAMZ: | | ~
0K | Cancel ‘ Defanlts | Help
e 2 50 ST AR

ZUREATR) Programmer N #EHAY, SCRRR AL Binary SO R #k, BC
# Gowin_EMPU(GW1NS-4C )% th S {44% X4 Binary SC 44 K

User 2471 Wi, i A% L 1T H fromelf ¥ i SCF axf i =X
A bin #%38, EATEIE 1-4 iR,
fromelf ¥ 5674 N: fromelf.exe --bin -o bin-file axf-file. 1440,

C:\Keil_vS\ARM\ARMCC\bin\fromelf.exe --bin -o led.bin .\Objects\led.axf.

M L4 T fromelf [E84E, 1ERYE H P Ak ARM Keil MDK 223 %
BT

IPUG928-1.2 3(30)
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A 1-4 e E¥ S E
Device] Target] Dutput] Listinng++ ] hEm I Linker I Tebug I Ttilities
Comrmand Items User Cornmand o Stopon B, 5.
[=--Before Compile C/C++ File
[ Run#1 (2| Mot Specified [
[~ Run#2 (5| Mot Specified [
[=)--Before Build/Rebuild
[ Run#1 (2| Mot Specified [
[~ Run#2 (5| Mot Specified [
= f&fter Build/Rebuild
[+ Run#1 DEel_w3NARMVARMUC Cibin\fromelf . exe --bin -... l_ﬂ Mot Specified [
[ Run#2 (5| Mot Specified [
™ Bun *After-Build’ Conditionally
[v Beep When Complete [ Start Debugging

0K | Cancel Defaults | Help

BBk B 1R

BoE C Skacfbigtr, g iFidRerh R AR AE ) C Soett, ME
wnE 1-5 s

PABAEIT % T H AL Keil_RefDesign Z% i it A, C kfiichc &,
LU

® " .\CORE"

® " \PERIPHERAL\Includes"
® " \SYSTEM"

® " \USER"

IPUG928-1.2 4(30)
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1.2 TR

& 1-5 BLE L3RR
Device I Targetl Uutputl Listingl User sm I Lin](erl Tebug I Utilitiesl

— Preprocessor Symbaols

Define: I
Undefine: I

— Language / Code Generation
[” Execute-only Code
Optimization: Im
[~ Optimize for Time

[~ Split Load and Store Muttiple
¥ One ELF Section per Function

[ Strict ANSIC

[™ Enum Cortainer always int

[™ Plain Charis Signed

[ Read-Only Position Independent
[~ Read-Write Postion Independent

Wamings: I.NI Wamings "I

I Thumb Mods

™ No Auto Includes
[V C99 Mode

[” GNU extensions

clude

e

Paths

I..\COHE:..\PEHIF‘HEHAL\Indudes:..\SYSTEM:..\US ER

N

Controls

Compiler
control
string

—59 -¢ —cpu Cortex-M3 i g 00 —apcs=interwork —split_sections -| ../CORE -
./PERIPHERAL/Includes -l . /SYSTEM - ../USER

]

Cancel

Defanlts |

BZE Flash &I
1B KM “Utilities > Update Target before Debugging” 3, 41 1-6

FIt7R o
& 1-6

Devicel Targetl Ontput I Listingl User I C/CHt I A=m I Linker I Debug

—Configure Flash Menu Command

«

-

fig & Flash %15

Help |

Use Target Driver for Flash Programming
— Use Debug Driver —

¥ Use Debug Driver

Settings | [~ Update Target before Debugging

Init File: I

Use BExemnal Tool for Flash Programming

Command:l

]

N‘guments:l

[T Bun Independent

—Corfigure Image File Processing (FCARM):

Output File: Add Output File to Group:
CORE LI
Image Files Root Folder: I [ Generate Listing
1):4 I Cancel Defanlts Help |

IPUG928-1.2
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1.2.3 4miE

SERARIL S S IR AL B 5, #ads T A2 “Build” (121) 5 “Rebuild”

1-7 iF

Eile Edit View Project Flash Debug Peripherals Tools SVCS Window Help
Y | |m == | @ cmo JRe @-lecse|@ |
| ] tea VR AT e Y@
g - x
. ~
& 5 STARTUP
[ startup_gwinsdcs
£ SYSTEM
@ J system_gwlnsdc.c 20 void GPIOInit (void):
1 o 21
£ [ PERIPHERAL B . Functions
1 gwinsde_gpio.c 23  int main(void)
=[] gwinsdei2ee 24 £
[ coreeman 25 SystemlInit(); //Initi
O qutnsich zg GPIOInit();
[1 gwlnsdc_confh 28 while (1)
[1 gwinsdc_gpio.h 23 {
J gwlnsdc_i2ch 30 GPIO_ResetBit (GPIOO,GPIO_Pin 0): /LED1 on
N 31 delay ms(500);
] gwinsdc_misch 5 -
L1 gwinsde_rtch 33 GPIO_SetBit (GPIO0,GPIO_Pin 0); //LED1 off
[1 gwinsdc_spih 3¢ delay ms(500);
[ gwinséc_syscondt 35 }
36 |}
1 awlnsdc timer.h ’
. 37
EIPmJe:j@E:-)I: 0 Func..| Oy Temp..| | < 2
Build Output +8

compiling gwin:
111

0-data=224 RW-data=l6 ZI-data=l632
nd #1: D:\Keil w5\ARM\ARMCC\bin\fromelf.exe --bin -o led.bin .\Objects\led.axf
rror(s), 0 Warning(s).

Build Time Elapsed: 00:00:02 @

J-LINK / J-TRACE Cortex Lict CAP NUM SCRL OVR |

1.2.4 T

= IR Programmer N #3040, F 8% FE Binary SCfF.
TERVEA B2 B8R T, FTHF T~ #8F Programmer.

.1l Programmer 3% #.£% “Edit > Configure Device” 2¢ T 2.4
“Configure Device” (), FTJf Device configuration .

S A GWINS-4C 5 GW1INSR-4C, T#GETIACE, W& 1-8
Pz o

® Access Mode FHi%l%, EF “MCU Mode” #ETi .

® Operation [#i%1%, i%#“Firmware Erase, Program “i&£ I zt“ Firmware
Erase, Program, Verify” &,

IPUG928-1.2 6(30)




1 ARM Keil MDK %44

1.2 TR

& 1-8 &% GWINS-4C 5f GWINSR-4C TR &

IPUG928-1.2

W Device configuration

Device Operation
Access Mode: MCT Mode

Operation: Firmware Eraze, Frogram

Firmware Erase, Program

Programming Options

File name: |E:/desktop/mou_test/m3_dco/zowin_empu_QH4SG. f=

User Flash Imitialization

FYMCU Binary Input Options

Firmware/Binary File: |E:/desktop/mon_test/m3_defled bin

Save

Cancel

WUR e #eF GWINSER-4C, N#ULATACE, WK 1-9 Prx.

® Access Mode THi%%, %% “SecureFPGA Mode” T

® Operation 7413, ## “Firmware Erase, Program Securely” £ i .

& 1-9 £ GWINSER-4C THENAT B

Wi Device configuration

Device Operation
Access Moda: SecureFPGA Mode

Operation: Firmware Erase, Program Securely

Eey Authentication Code)

Firmware Erase, Frogram, Verify with Security(One Time Programmable For

Programming Options

File name: |C:,-"Usersl-"]:lesktop,-"secure_fpga,,-"impl,-"pm’,-"secure_fpga. f= | I ..

User Flaszh Initialization

FWMCU/Binary Input Options

Firmware/Binary File: |ER_4C/Debug/bk_with _no_enroll GWIHSER 4C. bin

Save

Cancel

7(30)




1 ARM Keil MDK %44 1.2 TRERER

® “FW/MCU/Binary Input Options > Firmware/Binary File” £, §A
Gowin_EMPU(GW1NS-4C)# /44 #£ Binary 314

® i “Save”, M NEIETIELE .
pey

“Programming Options > File name” #£i, 5 A\ Gowin_EMPU(GW 1NS-4C)fgi£f ¥ 115
W, 5% IPUG932, Gowin EMPU(GW1NS-4C) 1 ki 2% F /Y-

56 /% Device configuration J5, i Programmer T. HA=
“Program/Configure” ("), 5 Gowin_ EMPU(GW1NS-4C)H F#.

1.2.5 fFE£ER

52 Gowin_ EMPU(GW1INS-4C)# 4 F#Ja, Wi P~ a4 vt il
R, W] PUERET RS U-LINK B J-LINK 7B 88, EZH8 MCU #i%
it

Gowin_ EMPU(GW1NS-4C)# A/ FHRIRAE, 4.
MCU JTAG #:J)4:

MCU JTAG # [1J]#

e B 1 Tk e 03

TR O LA

JA B AR

MCU JTAG #X{#k

i T #E A Programmer, # Gowin_ EMPU(GW1NS-4C)f#) MCU
JTAG Bz, B EA ) He 2R

FE RPN B dkig i 1, 71 R8P Programmer.

#1575 Programmer 2 HE “Edit > Configure Device” 5% T. 54
“Configure Device” (=), #TJF Device configuration.

5%k FH 2844 GW1INS-4C 5, GW1NSR-4C, MCU JTAG ¥ it & ,
WK 1-10 Frx.

® Access Mode THi%l#, & “MCU Mode” i1,
® Operation 7413, E#F “Connect to JTAG of MCU” JE£Tii,

IPUG928-1.2 8(30)
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& 1-10 88 GWINS-4C 5, GWINSR-4C MCU JTAG X JHRE E

' Device configuration ? e

Device Operation

focess Mode: MCU Mode -

Operation: Commect to JTAG of MCU -

Connect to JTAG of MCIL

Save Cancel

5%k 284 GWANSER-4C, MCU JTAG t#ti#pic &, W 1-11
s

® Access Mode THi%%, %% “SecureFPGA Mode” %Il
® Operation ~7413%, i%F#F “Connect to JTAG of MCU” £,
[ 1-11 8 GWINSER-4C MCU JTAG #R )i B

Wi Device configuration ? >

Device Operation
fhocess Mode: SecureFFGA Mode -

Operation: Connect to JTAG of MCU -

Connect to JTAG of MCU.

Save Cancel

® iy “Save”, 5 MCU JTAG B VI E

5¢ /% Device configuration J&, .7 Programmer T. HA=
“Program/Configure” ("), &% MCU JTAG R ] #z .

MCU JTAG 04}
DLE IR T B AT, DK-START-GW1NSR4C-QN48G V1.1 F & M A .

FHGFHF R SW3. SW4., SW5., SW6 ki H ¢ (JTAG #11 TCK.
TDO. TDI 1 TMS) /1 “FT232” (Download) J# A “J-LINK” (Debug)-.

E!

IPUG928-1.2 9(30)




1 ARM Keil MDK %44 1.2 TR

® {£ MCU JTAG #\j# Al MCU JTAG £ D YJ#id 2 d, AR EIF R F VIR,

ANETTAL
®  HURHPEIFRAUMT R, HHT LR H S E MCU JTAG F .
e B X IR T

XA 4TIF ARM Keil MDK #fF, i+ T. A Options for Target...“ & 7,
FT 7 Options for Target, At# “Debug” &I,
® iLE i HARA
i Debug {7 1A A MRAIR, FCEPTHI I AARSRAL, Wk 1-12 B
No

- U-LINK i E 2%
N FE AL U-LINK {7 548, Ni%# “ULNK2/ME Cortex
Debugger”.

—  J-LINK {558
R ERAE A J-LINK {28, Wik “J-LINK/J-TRACE Cortex”.

1-12 EeEhE#ARARE

Device I Target] COutput I Listingl User ] C/C++ I Asm ] Lin](ertilities I

(" Use Simulstor ~ with restrictions  Settings | | ' Use: |J-LINK/J-TRACE Cortex | Settings |

[ Limit Speed to Real-Time ULINKZ/ME Cortex Debugger &
ULINK Pro Cortex Debugger
[¥ Load Application at Startup v Runto main{) ¥ Load |YLINKplus Debugger b main()

LIAF LieDUidde

el J-| INK / J-TRACE Cortex

SJT-Link Debugager J

PEMicro Debugger

Inttialization File:

| o] o |

Restore Debug Session Settings Restore NULink Debugger
[v Breakpoints v Toolbox v Bre E?Eg‘;ﬁSLII%EJG\lD : "
[v Watch Windows & Performance Analyzer [v W :I:n ws" TOOWS ELUaE
[+ Memory Display [v System Viewer [+ Memory Display [v System Viewer
CPU DLL: Parameter: Driver DLL: Parameter:
|SAF~!MCM3.DLL | -MPU |SAHMCM3.DLL |—MPU
Dialog DLL: Parameter: Dialog DLL: Parameter:
|DCM.DLL |-pcw|3 |TCM.DLL |-pcw|3
[ Wam if outdated Executable is loaded [ Wam if outdated Executable is loaded

Manage Component Viewer Description Files ... ‘

0K | Cancel Defaults ‘ Help

o [iE iR
7 Settings, 1Rk J-LINK, NI$TFF Cortex JLink/JTrace Target
Driver Setup, 13 MH U-LINK, J4TH ULINK2/ME Cortex-M Target
Driver Setup.

i J-LINK 5 E 2%, W& 1-13 Fias.

IPUG928-1.2 10(30)




1 ARM Keil MDK %44 1.2 TR

- JTAG it
Gowin_ EMPU(GW1NS-4C)3Z £F JTAG il 10, B E Port &I A
“JTAG”,
- SWiEREED

Gowin_EMPU(GW1NS-4C) A3z # SW ik O, A E L SW
R,

1-13 B E iAW O A
Cortex JLink/JTrace Target Driver Setup

Debug lTrace ] Flash Downloadl
J-Link / J-Trace Adapter

-

JTAG Device Chain

SM:

IDCODE Device Name IR len
S | e TDO | ® 0x4BAD04T7  ARM CoreSight JTAG-DP 4
HW: | V800  diI:| V694
™ |, N
FW: |J-Link ARM V8 compiled No
Port: Max s}
btac +| |[smHz <] | € |

Auto Clk ‘ ‘ |

Connect 8 Reset Options

Connect: |Normal -

[v Reset after Connect

Cache Options

Reset: |Norma|

j W Cache Code
v Cache Memory

Download Options

I~ Verify Code Downloac
[~ Download to Flash

Interface TCR/IP Misc
& USB " TCP/IP Network Settings ,
IP-Address Port (Auto: soiiild JLink Info
Scan ‘ 127 .0 . 0 . 1 : ‘ 0
‘ JLink Cmd ‘
State: ready

= |

m | o]

Download Options Bt & i1, 5 KH] “Verify Code Download” i 1Al
“Download to Flash” #£i.

W SRR T B T, £E MCU JTAG R J#:. MCU JTAG 114
UL % H 8% 5, JTAG Device Chain 1 LLIE#f &7~
Gowin_EMPU(GW1NS-4C)fJ IDCODE. Device Name %5 &..

BRVEREER
SERERAF IR I B f5, 4 U-LINK 8¢ J-LINK J#07 248 .
o T HA Debug “@7, @ ANBAF RS
ATDAHEAT I B L OB BN TSR, WA 1-14 PR,

IPUG928-1.2 11(30)




1 ARM Keil MDK %44

& 1-14 BRI HFER

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

=2 -1 B [ = | @ \ | # oro X =R
HEBO| vPFu v | DR BEaE- - Z-8- 2@ %
Registers 2 [ Disassembly 2@
Register [Falue ||[Foxcaoocaza 7acs DCW ~
T Core 25: SystemInit(); ! ializes system
0 0x20003FE4 0x000003BC FOOL0Z1F AND r2,r1, $0X1F
R 0200000008 tializes GPIO
&3 0z00000001 | Hox000003C0 4094 LsLs r4,z4,12 v
R Ox00000001 | =
55 0x0000000E
B8 0200000000 " 5 x
& 0x0000613C B oo [B] ooinzhic i
&a 0200000000 19 void delay ms(_ IO uint32_t delay ms): ~
B9 0x2BD9TEED 20 void GPIOTnit (void);
RO 0xPEFFEEER o
R DxBEZEFFEE
22 /* n
R 001010101 A N
I3 () 0z20003F00 int main(veid)
R14 (LE) 0x000001EF 24 ¢
[ 25 SystemInit(); //Initializes system
- xPSE oxotonoon | ([ 26 GPIOInit(); //Initializes GPIO
+I Banked 27
+ iy“emd 28 while(1)
b Thread 2861
de, res ® =0 GPIO ResetBit (GPI00,GPIO Pin 0);
Privilege Privileged — — —
Stadk ity 31 delay ms(500);
States 581459 32
Seo 0. 09814580 33 GPIC_SetBit (GPIOO,GPIO Pin 0);
32 delay_ms (500);
FET T
35
G L
33 tializes GPIO
39  void GPIOInit (void)
T v
+ | = Registers < >
Command 2 [ Call Stack = Locals r @
A | Name Location/Value Type
Load "C:\\Users\\liukai\\Desktop\\1led\\PROJECT\\Cbjects\\led.axf"

* JLink Info: Reset: Halt core after reset via DEMCR.VC_CORERESET. ‘. 00000000 e
*# JLink Info: Reset: Reset device wvia AIRCR.SYSRESETREQ.

< >

>

ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet BreakAccess

‘ (F1Call Stack + Locals | [ memony 1

J-LINK / J-TRACE Cortex

11: 0.09814590 sec L2e C1

CAP NUM SCRL OVR |

1.3 &&&it

Gowin_EMPU(GW1NS-4C) 3% ¥ ARM Keil MDK (V5.26 %\ I 4)

B S, i R N S Wt
cdn.gowinsemi.com.cn/Gowin EMPU(GW1NS-4C) V1.2.zip

ref_design\MCU_RefDesign\Keil_RefDesign

IPUG928-1.2
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2 GOWIN MCU Designer 2.1 s

2 GOWIN MCU Designer

21 HR%

ook SR M AL GOWIN MCU Designer (V1.1 M2 UL ERRA) #cft:
22358 N http://www.gowinsemi.com.cn/prodshow.aspx.

!
GOWIN MCU Designer (V1.1 JPL ERRASD B3 5ECE, 2% SUG549.,  GOWIN
MCU Designer /71 /15 -

2.2 TIEHER

{4 F GOWIN MCU Designer #4347 Gowin_EMPU(GW1NS-4C) ¥ {4
GFEBETE, WEAE TR, AEMEFEET. MEMRM. k. TEHMALE
ko

221 QETE
BT

PSR “File > New > C Project”, /& 2-1 iR,

® ESTINHZPRAINLE
® LI H A Empty Project;

® EH T H% ARM Cross GCC.

IPUG928-1.2 13(30)
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2 GOWIN MCU Designer

2.2 TRERHR

& 2-1 BB TIE

Wr C Project

C Project
Create C project of selected type

Project name: |gowin_'ed

Use default location

Location: | CAGMD\workspace\gowin_led

Browse...

Choose file systerm: [default

Toolchains:

Project type:
v _[= Executable '\
& Empty Project
® Hello World ARM C Project
& Hello Waorld RISC-V C Project v

ARM Cross GCC

RISC-V Cross GCC

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

® = Back

EFF ek EARE

HPFETEHCE R “Debug” fl “Release”, W& 2-2 Fiis.

IPUG928-1.2
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B 2-2 P ERERE

W C Project O X
Select Configurations f—

Select platforms and configurations you wish to deploy on

Project type: Executable

Toolchains: ARM Cross GCC

Configurations:

) Debug Select all

) Release

Deselect all
Advanced settings...

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

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

! = Back Next = Finish Cancel

EFT REMEE

S X w3 LB 4% arm-none-eabi-gcc & H ek S, ERECE, 0
Kl 2-3 ff7m .

& 2-3 EIFET AEEMERE

W C Project O X

GNU ARM Cross Toolchain —
Select the toalchain and configure path

Toolchain name: |GNU MCU Eclipse ARM Embedded GCC (arm-none-eabi-gcc) v|
Toolchain path: |C:\GMD\toolchain\ARM_toolchain\bin Browse...

15(30)



2 GOWIN MCU Designer 2.2 TFERAR

BYmMBATIE

SR CREAIE G, %8 GOWIN MCU Designer T.1F 4% [a] workspace K
FEIE T2, B LRESMANRNE, SANRERERT.

DA AT & T B AL GMD_RefDesign 2% &1t 9, %At 4w L5155 H
TAREEER ARG U T BT

CORE: ARM Cortex-M3 MCU P #%5E X
PERIPHERAL: A4 3K /) ok £

STARTUP: MCU W% 75133 3 30

SYSTEM: Zf7as . RAVIIHIA R G BE X
USER: HJ/ R

gwins4c flash.ld: GMD Flash &% %%

SERRIH TREGE /T 5, 78 GOWIN MCU Designer [1] Project
Explorer ¥ k£ Y1 TR, %R “Refresh” &I, Hah 5 ¥ 0]
T H T A E5 R FIARED .

2.2.2 fig B 4RiFikIn

GOWIN MCU Designer ft] Project Explorer #L&rf, &40 T, £
kPt “Properties > C/C++ Build > Settings” &3, & 41T LIAEKNSH
I

Bt & Target Processor %I
fic & “Target Processor” &M, iZiEWAcE, WK 2-4 Fins.

LT & T B A GMD_RefDesign 2% ¥ it fl, Target Processor
R E, W RN,

Arm family: cortex-m3

Architecture: Toolchain default
Instruction set: Thumb (-mthumb)

Endianness: Toolchain default

Unaligned access: Toolchain default

IPUG928-1.2 16(30)
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& 2-4 it B Target Processor 33}

B Tool Settings 3 Toolchains M Devices # Build Steps

Build Artifact Binary Parsers

L]

(2 Target Processar

ARM family cortex-m3

(£ Optimization
(# Warnings
(2 Debugging
~ B3 Cross ARM GNU Assembler
(& Preprocessor
(2 Includes
=2 Warnings
(& Miscellaneous
v & Cross ARM C Compiler
2 Preprocessor
(2 Includes
@ Optimization
(# Warnings
(2 Miscellaneous
~ B3 Cross ARM C Linker
(& General
(2 Libraries
& Miscellanecus
v ) Cross ARM GNU Create Flash Image
(2 General
v &) Cross ARM GNU Print Size
(2 General

Architecture Toolchain default

Instruction set Thumb (-mthumb)

O Thumb interwork (-mthumb-interwork)

Endianness Toolchain default
Float ABI Toaolchain default
FPU Type Toolchain default

Unaligned access |Toolchain default
Adirchid family Generic (-mcpu=generic)
Feature crc Toolchain default

Feature crypto Toolchain default

Feature fp Toolchain default
Feature simd Enabled (+simd)
Code model Small (-mecmodel=small)

Strict align (-mstrict-align)

Other target flags

B & Cross ARM GNU Assembler > Preprocessor %]

fii & “Cross ARM GNU Assembler > Preprocessor > Defined symbols”

(2 Target Processor
(# Optimization

(2 Warnings

(% Debugging

v %3 Cross ARM GNU Assembler
(2 Preprocessor

[# 2-5 Bt E Cross ARM GNU Assembler > Preprocessor iR

& Tool Settings % Toolchains Jl Devices # Build Steps

Use preprocessor

[]Do not search system directories (-nostdinc)

[IPreprocess only (-E)

Build Artifact Binary Parsers

4

Defined symbols (-D)

a4 8 4l &

@ Includes
(# Warnings
(# Miscellaneous
w B Cross ARM C Compiler
% Preprocessor
(2 Includes
(# Optimization
(# Warnings
(# Miscellaneous
w & Cross ARM C Linker
(2 General
(& Libraries
(2 Miscellaneous
v ) Cross ARM GNU Create Flash Image
(2 General
v ) Cross ARM GNU Print Size
(# General

Undefined symbaols (-U)

80 8 5l &

I, ZIEDIRCE A “_ STARTUP_CLEAR_BSS”, i 2-5 Fiix.
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Bt E Cross ARM C Compiler > Includes %R

fii & “Cross ARM C Compiler > Includes > Include paths” T, i%i%
DAL B N4 A7 TAE C kX kol ks, Wkl 2-6 frs.

2-6 BL & Cross ARM C Compiler > Includes %I}

& Tool Settings & Toolchains M Devices # Build Steps Build Artifact Binary Parsers | {1 | "

(2 Target Processor Include paths (-I) & = &8 &
(2 Optimization .
# Warnings

pace_locy/! Mz X -
"$iworkspace_loc/${ProjMame}/PERIPHERAL/Includes}”

(2 Debugging "$iworkspace_loc/${ProjMamel/SYSTEM}"
w & Cross ARM GNU Assembler “$iworkspace_loc/${ProjMame}/USER}"
( Preprocessor
(2 Includes

(# Warnings
(2 Miscellaneous

v B Cross ARM C Compiler
@ Preprocessar Include system paths (-isystem) &)

(2 Includes

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

LA T & T A AL GMD_RefDesign 2% ¥ it A, C kX2 Ac &
LU

® "${workspace loc:/${ProjName}/CORE}"

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

® "${workspace loc:/${ProjName}/USER}"

B & Cross ARM C Linker i%IR

fic & “Cross ARM C Linker > General > Script files” &3, 1%i%ifc
E N Flash 85428 “gwins4c_flash.ld”, 1 2-7 fizr.
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[&] 2-7 Bi. & Cross ARM C Linker %}

& Tool Settings ) Toolchains M Devices # Build Steps

Build Artifact [m) Binary Parsers | ¢ | *

@ Target Processor
(2 Optimization
%2 Warnings
(# Debugging
w B Cross ARM GNU Assembler
(E Preprocessor
(# Includes
(# Warnings
(# Miscellaneous
v B Cross ARM C Compiler
(E Preprocessor
(2 Includes
(# Optimization
(# Warnings

(2 Miscellaneous

€ & 8

w B Cross ARM C Linker
(# General

@ Libraries

(# Miscellaneous

v B3 Cross ARM GNU Create Flash Image
(# General

w B Cross ARM GNU Print Size

(# General

PLARAE & T H A, GMD_RefDesign 2% ¥ it A, Flash 552 83 i &

LU

"${workspace_loc:/${ProjName}/gwins4dc_flash.Id}"

Bt E Cross ARM GNU Create Flash Image %R

fii & “Cross ARM GNU Create Flash Image > General > Output file
format” &I, ZETIECE N “Raw binary”, & 2-8 7R
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& 2-8 it B Cross ARM

i Tool Settings & Toolchains M Devices # Build Steps

GNU Create Flash Image %I

Build Artifact Binary Parsers

4

(2 Target Processor
(% Optimization
(2 Warnings
(# Debugging
~ B Cross ARM GNU Assembler
(% Preprocessor
# Includes
# Warnings
2 Miscellaneous
v By Cross ARM C Compiler
@ Preprocessor
(2 Includes
# Optimization
# Warnings
% Miscellaneous
~ B Cross ARM C Linker
(% General
2 Libraries
(%2 Miscellaneous

Output file farmat (-0) |Raw binary

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

Other sections (-])

&

(2 General

~ B Cross ARM GMNU Create Flash Image

~ 3 Cross ARM GNU Print Size
(2 General

B & Devices 1IN

fid & “Devices > Device selection &I, it & #51F ~“ ARM Cortex M3 >

ARMCM3”, i 2-9
[&] 2-9 Bt B Devices 3£

® Tool Settings &) Toolchains Build Steps

Device selection (Used by debug. N

MName
ARM Cortex MO
ARM Cortex MO plus
ARM Cortex M1
ARM Cortex M23

I

ot yet used during build])

Details

Family (128 kB RAM, 256 kB ROM)

Family (128 kB RAM, 256 kB ROM)

Family (128 kB RAM, 256 kB ROM)

Family (256 kB RAM, 4096 kB ROM)

Build Artifact Binary Parsers

v ARM Cortex M3
ARMCM3

Family (128 kB RAM, 256 kB ROM)
Device (Cortex-M3, Rev r2p1, 10 MHz)

ARM Cortex M33

ARM Cortex M4
£

Device core: Cortex-M3

Memaory map (Warning: Not yet use
ARMCM3

Family (256 kB RAM, 4096 kB ROM)
Family (128 kB RAM, 256 kB ROM)

d to generate the linker scripts!)

Section Start Size Startup
IRAMI1 0x20000000 0x00020000 0
IROM1 0x00000000 0x00040000 1

Edit...
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2.2.3 ¥miF

2.24 T &

IPUG928-1.2

SER LA I B AR S f5, i ant L2, sah TR
“R 7, BB A BT TR, fAd “Build Project” 3BT, 4%
Gowin_EMPU(GW1NS-4C)#& -4 #E Binary 3, i 2-10 i,

& 2-10 Rk

o C/C++ - cm3 led/USER/main.c - GOWIN MCU Designer

O x
Fle Edit Source Refactor Navigate Search Project Run Window Help
e pelehJaincieilieie s BB BRI [k | ® | e

[t Project Explorer 32 = B [& mainc 2 =8

BEE ~ i+| @file main. ] ~
10 cm3_apb2_exi ~
10 cm3 free rtos

=ox » = 8
BV e %

R T T ———e————er =
1 #include “gwlinsdc.h”

= gwinsdeh
U em3_gpie i int e ++ delay_ ms(volati
& cm3 hyper ram 14 void delay ms(_ I0 uint32 t delay ms); £+ GPIOINit(void) :
I em3i2c 15 void GPIOInit(void); ® main{vaid) : int
T em3_int_priority e Eametions © GPIOInitivoid) :
T3 cm3 keyscan 18- int main(void) @ delay ms(volati
v 5 em3_led 19 {
4 Binaries 2 SystemInit(); //Initislizes system
2 GPIOInit(); //Initializes GPIO
[ Includes
(= CORE while(1)
Debu:
& PERIPE):EP.AL GPIO_ResetBit(GPI0@,GPTO_Pin_a); //LED1 on
& i delay_ms(568);
=
(= SYSTEM GPIC_SetBit(GPIOB,GPIO Pin_8); //LEDL of f
delay_ms(508);
v (= USER N ' -
[8] gwinsdc_confh 31}
winsdc jt.c 32
. g Tnsd . h 33 //Initializes GPIO
8] gwinsdc ft! 34- void GPIOInit(void) M
main.c < 24 3 >
gwinsdc flash.ld Tasks | B Console 52 [ Properties Debugger Console =B
T cm3 mm h & -
B cm3_psram ML R

10 cm3 retarget

CDT Build Console [em3_led]
e ~
1 em3.rtc

B cm3 spi Invoking: Cross ARM GNU Print Size

- arm-none-eabi-size --format=berkeley "cm3_led.elf"
13 cm3_spi_nor_flash text  data bss dec hex filename
T3 em3_systick 1188 1884 36 2228 8b4 cm3_led.elf

3 em3 timer Finished building: cm3 led.siz
T3 em3_uart

T3 em3_uart0_int

10:49:14 Build Finished (took 3s.52ms)

< > <

Writable Smart Insert 3:1

N #4K 4 Programmer, T #EE429wFE Binary X

.7 GOWIN MCU Designer 4= “Run > Programmer” & T. 24+
Programmer “4&7, FTH T EEAF Programmer, & 2-11 s,
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& 2-11 THEH Programmer £

{4 C/C++ - em3_led/USER/main.c - GOWIN MCU Designer - O X
File Edit Source Refactor Navigate Search Project| Run Window Help
M- EHR D -SRI & 1§ Programmer - [oudenceesd]i| & | [Byeees
\ - \ . Ofsrograrme | -0 = -
[ Project Explorer 52 O [@ mainc 2 o M O Son * B
2% - 3®| * @file m Debug History > ~ SRCE R
5
13 cm3_apb2 exi Al 18 /% Includes ——- Debug As . >l -
13 cm3 free_rtos 11 #include "gulns: Debug Configurations... 4 gwinsdch
B em3_gpic L int 1% /% Declarations © Toggle Breakpoint Cel+Shift+B | ++  delay ms(volati
O cm3 hyper_ram 14 void delay ms(_ o Taggle Line Breakpoint + GPIOInitivoid) -
T3 em3_i2c 15 void GPIOInit(wc intvoid) :
! T I - ® mainfvoid) : int
L oggle Method Breakpoint
T3 em3_jnt_priority L ) ® GPIOInitivoid) :
& cm3 keyscan /* Functions -- Toggle Watchpoint ~ froeoee- .
ey int main(void) . . @ delay_ ms(volati
v 5 em3 led 1 Skip All Breakpoints Ctrl+Alt+B
4 Binaries 2 SystemInit(] & Remove All Breakpoints
2 GPIOInit(); .
il Includes 5 Breakpoint Types >
(= CORE 25 while(1)
(= Debug g4 .
825 GPIO_ResetBit(GPI0B,GPIO_Pin_8); //LED1 on
- PERIPHERAL 026 delay_ms(508);
(= STARTUP 27
= SYSTEM 28 GPIO_SetBit(GPING,GPI0_Pin_@); //LEDL of f
- USER 29 delay ms(50@);
=3 @}
[ gwinsdc_confh 31}
winsdc jt.c 32
@ g 1nsds . h 33 //Initializes GPIO
[ gwinsdc it 34° void GPIOINit(void) @
[ main.c < b3 < >
gwinsdc flashld Problems ] Tasks (S Console 2 [ Properties [ Debugge : =g
L em3_mm = .
B cm3 psram O 4|5l B e x| B-rH-
3 cm3 retarget CDT Build Console [cm3_led]
2 ETESTE GUT g G _feuoT
& cm3 rtc ~
B cm3 spi Inveoking: Cross ARM GNU Print Size
P! arm-nene-eabi-size --format=berkeley "cm3_led.clf"
U cm3_spi_nor_flash text  data bss dec hex filename
13 em3_systick 1108 1084 36 2228 8b4 cm3_led.elf
& am3 tmer Finished building: cm3_led.siz
I em3_uart
13 cm3_uartd int . 1:49:14 Build Finished (tock 3s.52ms) v
< > < >
Writable Smart Insert | 3:1 :

Ho N Programmer S LR

“Edit > Configure Device” % T. H.

2 Configure Device ““x”, F]H Device configuration.

R IEH# GWINS-4C 5 GWINSR-4C, THIETACE, W 2-12

Pz o

® Access Mode FHi%l%, EFE “MCU Mode” #ETi.

® Operation T $7%1%, i%%“Firmware Erase, Program "&£ 5 Firmware

Erase, Program, Verify” &,
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& 2-12 88 GWINS-4C 5, GWINSR-4C FERIEHA &

W Device configuration

Derice Operation

Access Mode: MCU Mode

Operation: Firmware Erase, Program

Firmware Erasze, Frogram

Programming Options

File name: |E:/desktop/meu_test/m3_defzowin_empu QW48 fs

User Flash Lmitialization

FYMCU/Binary Input Options

Firmware/Binary File: |E:/desktop/mou_test/m3_de/led bin

Save

Cancel

MR EH M GWINSER-4C, T#UEUIRE, WK 2-12 Fins.
® Access Mode T#i%13%, ##% “SecureFPGA Mode” 1&%i.
® Operation 7413, ## “Firmware Erase, Program Securely” £ i .

& 2-13 2 GWINSER-4C FTHEHEE

W Device configuration

Device Operation
Access Mode: Secur eFFGA Mode

Firmware Eraze, Program Securely

Operation:

Key futhentication Code)

Firmware Erase, Program, Verify with Security(lne Time Frogrammable For

Programming Options

File name: |C:,-"Users|.-"IIes]ctop;‘rsecure_fpg&.fimplfpnrfsecure_fpga. f=

User Flash Initialization

FYAMCU Binary Input Options

Firmtare/Binary File: |ER_4C/Debugz/bk_with ne_enrell GWIWSER 4C. bin

Save

Canecel
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® “FW/MCU/Binary Input Options > Firmware/Binary File” £, §A
Gowin_EMPU(GW1NS-4C)# /44 #£ Binary 314

® i “Save”, M NEIETIELE .
I

“Programming Options > File name” &5, ‘T A\ Gowin_EMPU(GW1NS-4C)ti {1 ¥ 15
Wk, 5% IPUG932, Gowin EMPU(GW1NS-4C) #1111 2% FHY.

5¢ /% Device configuration J5, i Programmer T. HA=
“Program/Configure” ("), 5 Gowin_ EMPU(GW1NS-4C)H F#.

2.2.5 fEL&BIR

52 Gowin_ EMPU(GW1INS-4C)# 4 F#a, Wi P~ vt Bl
A&, FTRLEREIT RS J-LINK 7 B8, ELIH A ET MCU 8t (F8
LR MCU 3R A B 405 R 3RS A B MCU B8R EF— 20

Gowin_ EMPU(GW1NS-4C)# A/ FHRIRAE, 4.
i B A TR

Fic B AR i T

MCU JTAG iz P4

MCU JTAG #M]#

R 5 AR

JA B A

BB AREFR

Project Explorer # B+, i 411 7101 H THEH“ Properties > C/C++
Build > Settings > Tool Settings > Debugging > Debug level” #%&5, #iXE
BN Default(-g)5 Maximum(-g3), #1& 2-14 fiix.
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& 2-14 BEE AR AEF R

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

(22 Debugging

v BB Cross ARM GNU Assembler
(# Preprocessor
(# Includes
= Warnings
# Miscellaneous
~ B Cross ARM C Compiler
(2 Preprocessor
2 Includes
2 Optimization
= Warnings
# Miscellaneous
~ 8 Cross ARM C Linker
# General
(# Libraries
= Miscellaneous
~ B3 Cross ARM GMU Create Flash Image
= General
v By Cross ARM GMU Print Size
= General

B BB R iR T

(£ Target Processor Debug level Maximum (-g3) ~ I
(2 Optimization :
5 Warnings Debug format Toolchain default w

[ Generate prof information (-p)
[]Generate gprof information (-pg)

Other debugging flags

EPFESEHES “Run > Debug Configurations > GDB SEGGER J-Link
Debugging”, A8k #E “New” #EIi, A7 FT TR M R AR B ik I,

npE 2-15 s,
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B 2-15 B LB A B T
W Debug Configurations *

Create, manage, and run configurations

O b 4 | = 3 - Configure launch settings from this dialog:

type filter text |7 - Press the 'New' button to create a configuration of the selected type.
[E] C/C++ Application B
[€] C/C++ Attach to Application ot
C/C++ Postmortem Debugger
&l 99
[€] C/C++ Remate Application T - Press the 'Filter' button to configure filtering options.
[£] GDB Hardware Debugging
[€] GDB OpenOCD Debugging
[£] GDB PyOCD Debugging
1. GDB QEMU Det \ Configure launch perspective settings from the 'Perspectives' preference page.
[c] GDB SEGGER )75 = ° :
| | New
= Launch Group

iZ| - Press the 'Duplicate’ button to copy the selected configuration.
- Press the 'Delete’ button to remove the selected configuration.

- Edit or view an existing configuration by selecting it.

T
=

Delete

Filter matched 10 of 61 items

® Debug Clase

e O AL A R B T

1. i “Main” GEI, FCE 20T TREAH I ESCEE R, WiE 2-16
I

[ 2-16 B & Main JEIR
¢ Debug Configurations *

Create, manage, and run configurations

OB X | B3~ MName: |cm3_|ed Debug |

type filter text Main Debugger] L= Starlup] B Source] = Qommon] 7 SVD Path]
[E] C/C++ Application
[E] C/C++ Attach to Appl
E C/C++ Postmortem D |C"”3_|Ed | Browse...
[£] ¢/C++ Remate Applic || c/os+ Application:
[£] GDB Hardware Debug
[£] GDB OpenCCD Debu
[£] GDB PyOCD Debuggi Variables... Search Project... Browse...
[£] GDB QEMU Debuggir)
~ [E] GDB SEGGER J-Link D
[€] em3_led Debug Build Configuration: |Select Automatically i
= Launch Group

Project:

| Debugiem3_led.elf

Build (i-frequired] before launching

(O Enable auto build (O Disable auto build
(@) Use workspace settings Configure Workspace Settings...
£ >
Revert Apply

Filter matched 11 of 62 items

@

bug Close
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2. i%&¥ “Debugger” Wi, [t E Debugger st FRAIHEREE O ZE R,
W 2-17 s PP R T B AL GMD_RefDesign 2% & it A,
Debugger i WAL E, 401w,

Device name: Cortex-M3
Endianness: Little

Connection: USB

Interface: JTAG

Connect to running target: Close
Initial speed: Fixed 1000KHz
GDB port: 2331

SWO port: 2332

Telnet: 2333

Verify downloads: Open
Initialize registers on start: Open
Local host only: Open

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

Command: set mem inaccessible-by-default off

Gowin_EMPU(GW1NS-4C)X 3z # JTAG ik #:10, A3H SWD it

i Jup

2% Connect to running target & i .
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[ 2-17 Bt E Debugger &I

[El Mair] (%% Debugger = Startup | B Source| [C] Common| &, SVD Path

J-Link GDB Server Setup
[“]Start the J-Link GDB server locally | []Connect to running target |

Executable path: |${j|inl-c_path},-"${jlinl-c_gdbser\rer} | Browse... | Variables...

Actual executable: |C:,-’Program Files (x86)/SEGGER/ILink/JLinkGDBServerCLexe

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

Device name: |Cortex-M3 | Supported device names
Endianness: (@ Little O Big

Connection: @ USB Qe | ||(USB serial or IP name/address)

Interface: ) SWD (@ JTAG

Initial speed: () Auto () Adaptive @) Fixed 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: |-sing|erun -strict -timeout 0 -nogui
Allocate console for the GDE server [“] Allocate console for semihosting and SWO

GDB Client Setup

Executable name: |${cross_preﬁx}gdb${cross_sufﬁx} Browse...| | Variables...

Actual executable: |arm-none-eabi-gdb |

Other options: | |

Commands: set mem inaccessible-by-default off

MCU JTAG &R §#k

T #8414 Programmer, ¥4 Gowin_ EMPU(GW1NS-4C)[#) MCU
JTAG #5,  H1 T #ib i y) e 2 il

.7 GOWIN MCU Designer > H.4= “Run > Programmer” 8¢ T. 24
Programmer “U% 7, T Programmer F# &4, Wk 2-11 .

H.i; Programmer 2542 “Edit > Configure Device” B¢ T =+
“Configure Device” (=2), FTJF Device configuration.

TSk FH 2844 GW1INS-4C 5, GW1NSR-4C, MCU JTAG ¥ # it & ,
K 2-18 Frx.

® Access Mode %3, #EF “MCU Mode” i,
® Operation N4, #%F “Connect to JTAG of MCU” 3£,
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& 2-18 88 GWINS-4C 5, GWINSR-4C MCU JTAG X REE

W Device configuration ? X

Device Operation

heocess Mode: MCU Made -

Operation: Conmect to JTAG of MCU -

Connect to JTAG of MCU.

Save Cancel

N5k FH #24 GWINSER-4C, MCU JTAG X #picE, K 2-19
s

® Access Mode THi%%, %% “SecureFPGA Mode” £l
® Operation ~7413%, i%F#F “Connect to JTAG of MCU” £,
& 2-19 8 GWINSER-4C MCU JTAG #R )i B

W Device configuration ? *

Device Operation

hecess Mode: SecureFPGA Mode -

Operation: Commect to JTAG of MCU -

Commect to JTAG of MCIL

Sare Cancel

® i “Save”, 58 MCU JTAG # I HfAl & .

5¢ % Device configuration J5, i Programmer T. HA=
“Program/Configure” ("), &% MCU JTAG # V) .

MCU JTAG #O1)#
DA AT & T B A, DK-START-GW1NSR4C-QN48G V1.1 JF & A1l .

FohE I K E SW3. SW4., SW5. SW6 $£i5 < (JTAG 1 TCK.
TDO. TDI 1 TMS) /1 “FT232” (Download) )44 “J-LINK” (Debug)-

!
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® {£ MCU JTAG #\j# Al MCU JTAG £ D YJ#id 2 d, AR EIF R F VIR,
AT H

®  HURHEIFRAUNT R, HHT LR H A E MCU JTAG F .
BRI
A J-LINK {7 B 45

i THA Debug “# ~ 7, #EANHGBUIRES, ATRAHEATI R E . b
K. RAIAEEAT SR, WA 2-20 Fror.

& 2-20 5 ZhE AR

{4 Debug - cm3_led/USER/main.c - GOWIN MCU Designer

— ] *
Ele Edit Source Refactor Navigate Search Project Run Window Help
BrHG BN > ENne eSS wielo-ie s i e o
= 51 2
45 Debug 52 [+ ¥ = O 0 Varisb.. = g
- cm3_led Debug [GDE SEGGER J-Link Debugging] = ‘ it ~
v il em3 led.elf Name Type Value
v # Thread #1 57005 (Suspended : Breakpoint)
= main() at main.c:30 Ox18a
p JLinkGDBServerClL.exe
5] arm-none-eabi-gdb ( N
w Semihosting and SWV
main.c 2 = 8 = Outline 2 =g
?’\‘t main(void) ~ =] laz W \\S\S o ¥ v
25 SystemInit(); //Initializes systen o gwinsdch
GPIOInit(); //Initializes GPIO ++ delay msivolatile uint32 1) : vc
hil ++  GPIQInit{vaid) : void
sihile(1) @ main{void) : int
32 |  GPIO_ResetBit(GPIOB,GPIO_Pin_B8); J/LED1 on @ GPIOInit(void) : void
delay ms(588); o delay msivolatile uint32. ) : vc
GPIO_SetBit(GPIOR,GPI0_Pin_8); //LEDL off
delay_ms(5@@);
3 }
5 } v
< >
B Console &2 ] |:Ext-‘.ﬂ"— @@l*avﬁvmﬁ

cm3_led Debug [GDB SEGGER J-Link Debugging] JLinkGDBServerCL.exe
Reading all registers

A~
performing single step...

...Target halted (DBGRQ, PC = Bx@@2BELSA)
Reading all registers

Removing breakpoint @ address @x@eas@lsas, Size = 2
Read 4 bytes @ address 9x@@@2e18A (Data = @x46282101) w
<

Writable Smart Insert 30:1

2.3 &E it

Gowin_EMPU(GW1NS-4C)32 £F GOWIN MCU Designer (V1.1 & UL
A BRI 2%, 8RR 2% 31t
cdn.gowinsemi.com.cn/Gowin EMPU(GW1NS-4C) V1.2.zip

ref _design\MCU_RefDesign\GMD _RefDesign
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