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1 ARM Keil MDK %44 1.1 A2 s

1 ARM Keil MDK 3k

1.1 RHR%

2% ARM Keil MDK (V5.26 J DL E A ) b $2 At ) Getting Started
with MDK .

1.2 TIE4ER

11 FH ARM Keil MDK #{4:1341T Gowin_ EMPU(GW 1NS-4C)# 4w A2 14
i, WEAETE. MEFFET. M5/, FmFk. FEfELRR.

1.2.1 BIETEE
M idi# T ARM Keil MDK #fF, &SR HE: “Project > New uVision
Project...”, @l T, WK 1-1 frir.
11 8|EIRE

k2 pVision

File Edit View| 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 ...
Remove [tem

5 Options...

Clean Targets

Euild Target

Rebuild all target files
Batch Build

Eatch Setup...
Translate...

Stop build
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https://armkeil.blob.core.windows.net/product/gs_MDK5_4_en.pdf
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1 ARM Keil MDK %44 1.2 TREMER

1.2.2 g B 4RiIFIEIN

ACERR

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

B 12 ieE 4
lTarget] Output l Listingl User ] CAC++ l h=m ] Lin](er] Tebug l Ttilities
|Su:r['t'f'1'ale Packs J

Vendor: ARM Software Pack

Device: ARMCM3 Pack: |ARM.CMSIS. 560

Toolset: ARM URL http: ffwww. ke1l. com/pack

Search: |

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

designed for a broad range of embedded applications. It offers

‘T ARM Cortex MO significant benefits to developers, including:

“1% ARM Cortex MO plus - simple, easy-to-use programmers model
- highly efficient ultradow power operation
‘% ARM Cortex M1 - excellent code density
“1% ARM Cortex M23 - deterministic, high-performance intemupt handling

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

=¥ ARM Cortex M3

il ARMCIM3
Ta ARM Cortex Ma33
“I& ARM Cortex M35P

“& ARM Cortex M4 |

0K | Cancel ‘ Defaults | Help

it E ROM 1 RAM

Bt E ROM (5417 8%, FLASH) il RAM (CHUETEfE#s, SRAM) [
G bR Size, WA 1-3 s

ROM B & :
® jtifihik: 0x00000000
® Size: 0x8000 (32KB)
RAM Bo &
® jfifihik: 0x20000000

® Size: 5 Gowin =JE# 411 IP Core Generator H'[1t) SRAM Size fit & 14
F—3, nTLAECE N 2KB. 4KB. 8KB 1% 16KB

® LItk T A Keil RefDesign 2% ¥t 4], RAM Size FL & N
0x4000 (Gowin =JE¥ A1) IP Core Generator >
Gowin_EMPU(GW1NS-4C) > SRAM Size it B N 16KB)

IPUG928-1.1 2(28)




1 ARM Keil MDK %44 1.2 TREMER

1-3 it ROM # RAM

Deviceutput I Listing] Tzer ] C/C++ ] Azm ] Lin]-:er] Debug ] Ttilities

ARM ARMCM3 Code Generation
ARM Compiler: |Use default compiler version 5 j

Mal (MHz): [12.0

Operating system: | None j ™ Use Cross-Module Optimization

System Viewer File: ™ Use MicroLIB [~ Big Endian

™ Use Custom File
Read/Only Memory Areas ReadWrite Memory Areas

default  off-chip Start Size Startup default  off-chip Start Size Malnit
~  RoMt: | | C r RAmi: | | r
~ RoM2: | | r  RAMZ: | | -
™ ROM3: | | £ ™ RAMI: | | -

gn-chin gn-chin

¥ 1RoM1. |0 |0x8000 o ¥  IRAM7. 20000000  [0x4000 ~
™ IROM2: | | S ™ IRAMZ: | | r

0K | Cancel | Defaults ‘ Help

o F 4 3R

Gowin z YR K] Programmer R, SCRFR AR gn e vt — i3k
BIN SCff T #k, Bt & Gowin_EMPU(GW 1NS-4C )it SCAF:4% A — 3k il BIN
AR

User i &ATIET A, i M S 6 T fromelf e i SC 1 axdf % 5
29 bin #% 3, A ITTEWE 1-4 s,

fromelf % R Hdr 4. fromelf.exe --bin -o bin-file axf-file. i,
C:\Keil_v5\ARM\ARMCC\bin\fromelf.exe --bin -o led.bin .\Objects\led.axf.

¥ A FE 4 T fromelf %42, 1ERYE P Al ARM Keil MDK 223 %

IPUG928-1.1 3(28)




1 ARM Keil MDK %44 1.2 TREMER

14 BL B H 304 ER
Device] Targzet l Outpnt l Listing;’C'H l he=m ] Lin]{er] Debug l Ttilities
Command ltems User Command W Stopon Ba.. 5.
E-Before Compile C/C++ File
[ Run#1 (23] Mot Specified [
[~ Run#2 (=] Mot Specified [
[=)-Before Build/Rebuild
[ Run#1 (23] Mot Specified [
[~ Run#2 (=] Mot Specified [
= | After Build/Rebuild
[+ Run #1 M Keil_va'WARMVARMCCO\bin\fromelf.exe --bin -... l_ﬂ Mot Specified [
[ Run#2 (=] Mot Specified [
[ Bun *Mter-Build’ Conditionally
¥ Beep When Complete I Start Debugging

0K | Cancel Defanlts | Help

BoE Sk R

Bl E C Lk CfEigte, ikt #2 i R AR E 420 C Sketh, BB
WK 1-5 fixs.

DL T & T B, Keil_RefDesign 2% ¥ i1 N#l, C kXA E,
W FR.

® " \CORE"

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

® " \USER"

IPUG928-1.1 4(28)




1 ARM Keil MDK #x{t:

1.2 THEFR

 1-5 BLE Sk R 1=
Devicel Targzet I Uutputl Listingl Uszer sm | Lin]{erl Debugz I Utilities I

— Preprocessor Symbaols

Define: I

Undefine: I

— Language / Code Generation
[ Execute-only Code
Ciptimization: Im
[ Optimize for Time

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

[ Strict ANSIC

[~ Enum Container always int

™ Plain Charis Signed

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

Wamings: INI ‘Wamings vl

[T Thumb Mode

[ Mo Auto Includes
[ €99 Mode

[ GNU extensions

clude

| In
ISC I

Paths

I..\COHE:..\P ERIPHERAL\Includes; \SYSTEM;. \USER

=

Controls

Compiler
cantrol
string

—99 ¢ —pu Cortex-M3 i -g -00 —apcs=interwork —split_sections -l ../CORE -l
./PERIPHERAL/Includes -l ../SYSTEM -l ../IUSER

o ]

Defanlts |

Cancel

B E Flash %I
&M “Utilities > Update Target before Debugging” #£3i, 1k 1-6

B
& 1-6

Davice | Targetl Dutputl Listingl User I C/CH I hzm | Linkerl Debug

r— Configure Fliash Menu Command

=

-

ACE Flash &I

Help |

Use Target Driver for Flash Programming
— UUse Debug Driver —

¥ Use Debug Driver

Settings |

[ Update Target before Debugging

Imit File: I

Use Extemal Tool for Flash Programming

Command:l

=

Argurnefﬂs:l

[T Run Independent

— Configure Image File Processing (FCARM):

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

IPUG928-1.1
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1 ARM Keil MDK %44 1.2 TREMER

1.2.3 4iF

FERRARIS B MG B 5, fd THEAL “Build” (L) 8 “Rebuild”

1-7 4w

File Edit View Projet Flash Debug Peripherals Jools 35VCS Window Help
@ | -] | | ® | &= = | @ omo JRela-lecselm- A
: T LR AEe Y@
Project B - X
B Project: led - ~
43 led
3 CORE
£)5 STARTUP
[] startup_gwinsdes s
=S SYSTEM 19 woid delay ms(__ IO uint32_t delay ms);
o] J system_gwlnsdc.c 20 woid GPIOInit (void):
. . 21
55 PERIPHERAL 22 /* Functions
1 gwlnsde_gpio.c 23 int main(void)
= gwinsde_izec 24 01
0 core_cm3.h 25 SystemInit(): //Initializes system
- 26 GPIOInit(); /Initializes GEIO
L] gwinsdch =
L) gwinsde_confh 28 | while(l)
L1 gwinsdc_gpioh 29 t
J gwlinsdc_iZch 30 GPIO_ResetBit (GPICO,GPIO_Pin 0): LED1 on
- 31 delay_ms (500);
L1 gwinsdc_misch -
L gwinsde_rtch 33 GPIO_SetBit (GPI0O,GPIO_Pin 0): /LEDL off
L] gwinsde_spih 34 delay ms(500);
[ gwlnsdc_syscon.t 35 3’
El ¥ e
2 v

812 RO-data=22¢ RW-data=16€ 2I-data=1632
afcer Bui command #1: D:\Keil vS\ARM\ARMCC\bin\fromelf.exe —-bin -o led.bin .\Objects\led.axf
".\Objects\led.axf" - 0 Error(s), O Warning(s).

Build Time Elapsed: 00:00:02 )

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

1.2.4 &
1§ Gowin =44 ) Programmer R, B gm s v it — it
# BIN 3
£ Gowin mYRHF a2 e 812 T, 4T T #8344 Programmer .

Hidi Programmer 352 “Edit > Configure Device” (T H A=
“Configure Device” (=), FT7f Device configuration.

T 5 3%k FH 2844 GWINS-4C/GW1INSR-4C, T#uEWifcE, WK 1-8 AF

/j_\‘o
® Access Mode FHi%%, #FF “MCU Mode” &l .

® Operation ~i7%1%, % Firmware Erase, Program " 5 Firmware
Erase, Program, Verify” £,

IPUG928-1.1 6(28)




1 ARM Keil MDK %44 1.2 TFEAEHR

1-8 28 GWINS-4C/GWINSR-4C T kIRl B

Wi Device configuration ? >

Device Operation
hecess Mode: MCU Mode -

Operation: Firmware Eraze, Program -

Firmware Erase, Program

Frogramming Options

File name: |E:/desktop/mou_test/m3_de/zowin_empu_QW4EG. f=

Uzer Flash Tnitialization

FY/MCU/Binary Input Options

Firmware/Binary File: |E:/desktop/men_test/m3_dec/led bin | | - |

Save Cancel

R IEH# GWINSER-4C, NHIEDIECE, & 1-9 Ais.
® Access Mode THi%#, #EF# “SecureFPGA Mode” %1
® Operation FHi%13, 1% “Firmware Erase, Program Securely” £ 1 .
& 1-9 88+ GWINSER-4C THIZRE B

Wi Device configuration ? *

Device Operation
Access Mode: SeoureFPEA Mode hd

Operation: Firmware Erase, Program Securely -

Firmware Erasze, Frogram, ¥erify with Security(One Time Programmable For
Eey futhentication Code)

Frogramming Options

File name: |E:,-"User5|.-‘TIeskt-:-p,-"secure_fpga,,-"impl,-"pm’,-"secure_fpga. f= | I .. I

Uzer Flash Initialization

FW/MCU/Binary Input Options

Firmware/Binary File: [ER_4C/Debug/bk_with no_enroll GWINSEER_4C. bin

Save Cancel

IPUG928-1.1 7(28)




1 ARM Keil MDK %44 1.2 TREMER

® “FW/MCU/Binary Input Options > Firmware/Binary File” i£Jji, §A
Gowin_EMPU(GW1NS-4C) 54 4u 2 ¥ 1T — ik il BIN 314

® i “Save”, TER NEAINAE .
!

“Programming Options > File name” &%, ‘3 A Gowin_EMPU(GW 1NS-4C)tif} 15 115
Wtk i53% IPUG932, Gowin_EMPU(GW 1NS-4C)f# {1 5 i+ 2% Tt

56 /% Device configuration J5, i Programmer T. Hf=
“Program/Configure” ("), 58 Gowin_EMPU(GW1NS-4C)¥) F %K.

1.2.5 L&A

52/ Gowin_ EMPU(GW1INS-4C)¥ M4 F#a, WS A kst il
), BT DLEREIT A HRS U-LINK B J-LINK 1/ B 2%, EL R MCU 3%
it

Gowin_EMPU(GW1NS-4C)# AR AE, -
MCU JTAG # = P4t

MCU JTAG # 1§t

e B 1 R R i 1

EERR A B2

JE A

MCU JTAG #ERX )

i F N #8544 Programmer, ¥ Gowin EMPU(GW1NS-4C)f) MCU
JTAG #::, 2 U] 4 215 =

£ Gowin mYFEHAF L IEIZ T, FTHF F #8844 Programmer.

H.i: Programmer 32542 “Edit > Configure Device” B T. Hf*
“Configure Device” (=), FT7f Device configuration.

T 5% FH 244 GW1INS-4C/GW1INSR-4C, MCU JTAG iy &,
WE 1-10 Firs.

® Access Mode FHi%l#, &+ “MCU Mode” %I,
® Operation Mz%l%, EFH “Connect to JTAG of MCU” 1T,

IPUG928-1.1 8(28)



http://cdn.gowinsemi.com.cn/IPUG932.pdf

1 ARM Keil MDK % ft:

1.2 TREMER

IPUG928-1.1

1-10 2§ GWINS-4C/GWINSR-4C MCU JTAG #& X {1#fil &

¥ Device configuration ? >

Device Operation
focess Mode: MCU Mode -

Operation: Connect to JTAG of MCU -

Connect to JTAG of MCU

Save Cancal

% FH #2844 GWINSER-4C, MCU JTAG #R ¥ &, K 1-11
Fis o

® Access Mode THi%%, #E# “SecureFPGA Mode” T,
® Operation %3, #%EF “Connect to JTAG of MCU” £,
1-11 2% GWINSER-4C MCU JTAG #ERX i B

Wi Device configuration ? >

Device Operation
focezz Mode: Secur eFFGA Mode -

Commect to JTAG of MCU -

Operation:

Connect to JTAG of MCU.

Save Cancel

® iii “Save”, 52 MCU JTAG # AL E .

5¢ i Device configuration J&, i Programmer T HA*
“Program/Configure” ("2), £ MCU JTAG #ix{)#.

MCU JTAG #EQO#
DL & T EAL DK-START-GW1NSR4C-QN48G V1.1 FH- &N

FEIT R L SW3. SW4., SW5., SW6 R4 % (JTAG # 1 TCK.
TDO. TDI £l TMS) H “FT232” (Download) ¥]4 A “J-LINK” (Debug).

NVandl |
!

e {E MCU JTAG A Yl MCU JTAG # DY e, bR FFIT AR L RIR S,
AT

9(28)




1 ARM Keil MDK %44 1.2 TREMER

o IR AR, i LS HshiEE N MCU JTAG R,
g B 3 R & T

Wi TH ARM Keil MDK # 4, 4% T B4~ Options for Target...“ & 7,
FTJF Options for Target, FtE “Debug” &I,

® TLE (i H AR
i Debug 1 FLaR2R A MRS, FCEPTA OISR, Wil 1-12 fir
7o

~  U-LINK 1 2058
IRk BAE A U-LINK {7 8%, W& “ULNK2/ME Cortex
Debugger”.

— J-LINK fjj &L 58
WL J-LINK £ E5 25, NiEREE “J-LINK/J-TRACE Cortex”.

E1-12 B FEHRE[AB

Terice l Target] Output ] Listing] User l C/C+H ] h=m ] Lin]{ertilities l

(" Use Simuiator ~ with restrictions  Settings | | @ Use: [J-LNK/JTRACECotes | Settings |

[~ Limit Speed to Real-Time ULINKZ/ME Cortex Debugger  a
ULINK Pro Cortex Debugger

[+ Load Application at Startup [+ Run to main() [+ Load ULINKF'S Dugr

b main{)

Initialization File: WEIFE -] [N/ J-TRACE Cortex
| J ST-Link Debugger J
- ) PEMicro Debugger
Restore Debug Session Settings Restare NULink Debugger
[+ Breakpoints W Toolbox v Bre ?Egabnsl_ll%?'-‘\lD . "
[v Watch Windows & Performance Analyzer R e
[+ Memory Display [v System Viewer v Memory Display v System Viewer
CFU DLL: Parameter: Driver DLL: Parameter:
SARMCM3DLL | -MPU |SARMCM3.DLL |-MPU
Dialog DLL: Parameter: Dialog DLL: Parameter:
|DCM.DLL |-|:|CM3 |TCM.DLL |1:cm3
[ Wam if outdated Executable is loaded [ Wam if outdated Executable is loaded

Manage Component Viewer Description Files ... |

0k | Cancel ‘ Tefaults | Help

o [LE RN
L7 Settings, 41R%EA J-LINK, NI$TH Cortex JLink/JTrace Target
Driver Setup, #n2iEH U-LINK, N$T7f ULINK2/ME Cortex-M Target
Driver Setup.

M J-LINK f5 5 2%, W& 1-13 Fias.

- JTAG ke
Gowin_EMPU(GW 1NS-4C)37 #; JTAG k¥ 0, K E Port T A
“JTAG”.,

IPUG928-1.1 10(28)




1 ARM Keil MDK %44 1.2 TREMER

- SWiAREE O
Gowin_EMPU(GW1NS-4C) A3 HF SW il 1, EAEIEH SW
Wiz .

1-13 BE BRI O AR

Cortex JLink/JTrace Target Driver Setup

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

SN: 80525112: -

JTAG Device Chain

IDCODE Device Name IR len
- | PR TDO | @ 0x4BADD4T?  ARM CoreSight JTAG-DP 4
HW: | V8OO  dii:| Vveo4
™ |, s
FW: |J-Link ARM V8 compiled No
Port: Max O
brac ~| |[smHz ||| © |

Auto Clk ‘ ‘ ‘

Connect 8 Reset Options

Cache Options

Connect: |[Normal +| Reset |Norma|

[ Reset after Connect

Interface TCP/IP

j v Cache Code
W Cache Memory

Download Options

[~ Verify Code Download
[~ Download to Flash

Misc
& USB " TCP/IP Network Settings ,
IP-Addres: Port (Auta: Autodetect JLink Info
Scan "2?-0.8.‘ :‘E
‘ JLink Cmd ‘
State: ready

=]

Download Options Bt & ik, 15K “Verify Code Download” i1
“Download to Flash” %77

m | oo |

W SRR TR B T, £ MCU JTAG #01)#:. MCU JTAG 111
oL LB B85, JTAG Device Chain 1] LLIE#f i
Gowin_EMPU(GW1NS-4C)f IDCODE. Device Name %513 2.,

B EER
FERCEAF R I B /5, 18 U-LINK 50 J-LINK 07 B4 .
B T HAY Debug “@7, #EABAHBRIRE .
ATABEAT I R BB . BB, BT SR, WK 1-14 B,

IPUG928-1.1 11(28)




1 ARM Keil MDK %44 1.3 ZH Wit

1-14 BENERHFER

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

=a=N-1 B | = | @ \ | @ oro o &= %
BEO B v ORBEaE- O 3-8- 3-8 -
Registers 2 [ Disassembly L]
Regizter [vaue [|[Foxocoooszn 7sca DCW ox ~
STy 25: SystemIni //Initializes system
e P— 0x000003BC FOOL0Z1E AND z2,zl, $0x1F
k1 0500000005 261 / tializes GPIO
0:00000001 | 0x000003C0 4094 L5LS ra,r4,12 v
0x00000001 |, 5
050000000E
0x00000000 . p —
00006130 ] mainc | | ] gwinsdcitc
0500000000 18 void delay ms(_ IO uint32 t delay ms); ~
0z2BI9FEED 20 void GPIOInit (void):
UFSFFSEEF o
0xBEZEFFEB o .
0201010101 b .
0x20003FD0 int main(void)
0000001 EF 24 [
I 25 SystemInit(); //Initi zes system
- xPSR omotoooodn | (B 26 GPIOInit(); //Initializes GPIO
#- Barked 27
* iystzmal 28 while (1)
= Intern L
Hode Thread 2L . .
e v ® 30 GPIO_ResetBit (GPIO0,GPIO Pin 0);
Privilege  Frivileged | : _Pin_|
Stack \EF 31 delay ms(500):
States 951469 32
See 0. 08514560 33 GPIO_SetBit (GPI0O,GPIO_Pin_0);
34 delay ms(500);
35 |
36
B
38/ zes GPIO
38 void GPIOInit (void)
40 F¢ .
Command 2 E call Stack + Locals x|
A | Name Location/Value Type

Load "C:\\Users\\liukai\\Desktop\\1led\\PROJECT\\Objects\\led.axf" - -
* JLink Info: Reset: Halt core after reset via DEMCR.VC CORERESET. @ jman DALY abi)
* JLink Info: Reset: Reset device via ATRCR.SYSRESETREQ.

v
< >

>

ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet BreakAccess | -gIJCaH Stack + Locals | [ Memory 1

J-LINK / J-TRACE Cortex 11: 0.09814590 sec L:26 C:1 CAP NUM SCRL OVR |

1.3 B&igit

Gowin_EMPU(GW1NS-4C)% # ARM Keil MDK (V5.26 %L _FRgA)
BRGSO, R S BT

cdn.gowinsemi.com.cn/Gowin EMPU V1.1.zip

Gowin_EMPU\ref_design\MCU_RefDesign\Keil_RefDesign

IPUG928-1.1 12(28)
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2 GOWIN MCU Designer 2.1 AR

2GOWIN MCU Designer

21 BRHR%E

Bz R SR MG A GOWIN MCU Designer (V1.1 J2 L ERRAS) #cf:
235 # hitp://www.gowinsemi.com.cn/prodshow.aspx.

!
GOWIN MCU Designer (V1.1 VL ERA) Btz 50 E, 2% SUG549, GOWIN
MCU Designer /1 /75 #.

2.2 TE4E4R

i i} GOWIN MCU Designer %1317 Gowin_EMPU(GW 1NS-4C)# 4
GRFERTh, TRECIE L. REMIFET. WS, FWiF. FERMELIA
ko

221 AETE
U FE Sk
PSR “File > New > C Project”, W& 2-1 iR,

® NI HAPRAALE
® LI H A Empty Project;

® ¥ T H% ARM Cross GCC.

IPUG928-1.1 13(28)
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2 GOWIN MCU Designer 2.2 TFEMR

E2-18ETE

W C Project O >

C Project —

Create C project of selected type

Project name: | gowinJed

Use default location

Location: | CG\GMD\warkspace\gowin_led Browse...

Choose file systern: [default

Project type: Toolchains:
v =, Executable ~ ARM Cross GCC
® Empty Project RISC-V Cross GCC

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

W

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

® = Back Mext = Cancel

RFETLARCE R
T GHCE KA “Debug” 1 “Release”, &l 2-2 fizrs.

22 P ERILE

Wy C Project O X

Select Configurations —

Select platforms and configurations you wish to deplay on

Project type: Executable
Toalchains: ARM Cross GCC

Configurations:

# Debug
i Release

Select all

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 Mext = | | Einish Cancel

IPUG928-1.1 14(28)




2 GOWIN MCU Designer 2.2 TFERR

XFET AEMEEE

AT X 4% T B 5% arm-none-eabi-gcc M HT7ERR4E, BRAECE, 0
K 2-3 o,
2-3 EFHE T HENRRE

W C Project O X

GNU ARM Cross Toolchain —

Select the toolchain 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...
@ LcBeck || Next- —
—_ =
BEVmMBATIRE

e LREGE G, %% GOWIN MCU Designer T.1F4%[f] workspace
B E TR, Wi TSR, SR mERT.

DL AT & T B f), GMD_RefDesign 2% &1t A, Hi-gmis it miA
TAEGE R ARG U R AT 7

CORE: ARM Cortex-M3 MCU W # & X
PERIPHERAL: 41 % 3K 3 ek 5%

STARTUP: MCU W51 58 8 3 i

SYSTEM: Zif7idiiE . RAEVIURHN R Gubt fh g X
USER: H /R H#LE

gwinsdc_flash.ld: GMD Flash %4 4%

SERRINH TREGE /ST )5, £ GOWIN MCU Designer ] Project
Explorer #1 B F i £ 10T TR, AHEER: “Refresh” 0T, H 3 H 460
I H TR S5 FNARHD

2.2.2 Bp B YmiFiEIN

IPUG928-1.1

GOWIN MCU Designer [¥] Project Explorer #L &, & 245 T, £
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2 GOWIN MCU Designer 2.2 TFERR

Bk $ “Properties > C/C++ Build > Settings” #£3, Bt & 4H7 LIEKISH
T o

B & Target Processor 3£
lic & “Target Processor” &I, ZEWRE, WK 2-4 Fiw.

DL & L GMD_RefDesign % ¥ it A%, Target Processor
RICE, 0 R,

Arm family: cortex-m3
Architecture: Toolchain default

Instruction set: Thumb (-mthumb)

Endianness: Toolchain default
® Unaligned access: Toolchain default

[# 2-4 it & Target Processor &I

B Tool Settings 3 Toolchains M Devices # Build Steps Build Artifact Binary Parsers | ' |*

(2 Target Processor ARM family cortex-m3 h
(22 Optimization
(# Warnings
(& Debugging Instruction set Thumb (-mthumb) e
v & Cross ARM GNU Assembler
(2 Preprocessor
(22 Includes
& Warnings Toolchain default
(# Miscellaneous
v B Cross ARM C Compiler [eolchain defaut
(# Preprocessor Unaligned access | Toolchain default -
(22 Includes
(# Optimization
(# Warnings Toolchain default
(#2 Miscellaneous
v & Cross ARM C Linker [eolchain defauls

(% General Toolchain default
@ Libraries

Architecture Toolchain default ~

O Thumb interwork (-mthumb-interwark)

Endianness Toolchain default w

Generic (-mcpu=generic)

(# Miscellaneous Enabled (+simd)

v B Cross ARM GNU Create Flash Image small (-memodel=small)
e | . . . .
(£ Genera o Strict align (-mstrict-align)

v B Cross ARM GNU Print Size

(& General Other target flags | |

BELE Cross ARM GNU Assembler > Preprocessor i1}

fii E “Cross ARM GNU Assembler > Preprocessor > Defined symbols”
W, iZETEE N “_ STARTUP_CLEAR_BSS”, Wi 2-5 AR,

IPUG928-1.1 16(28)




2 GOWIN MCU Designer 2.2 TFEMR

[ 2-5 BiLE Cross ARM GNU Assembler > Preprocessor %I}

& Tool Settings ) Toolchains B Devices . Build Steps Build Artifact Binary Parsers | * |*

(& Target Processor Use preprocessar
(% Optimization
22 Warnings
@ Debugging Defined symbols (-D} £ w8 '§| @|
[~ 3 Cross ARM GNU Assembler i
(2 Preprocessor :
@ Includes
(%2 Warnings
(& Miscellansous
w B Cross ARM C Compiler
@ Preprocessor
2 Includes
(% Optimization
(22 Warnings
(2 Miscellaneous
w B Cross ARM C Linker
(2 General
(8 Libraries Undefined symbals (-U) & 5 8 52
2 Miscellaneous
w B Cross ARM GNU Create Flash Image
(% General
w B Cross ARM GNU Print Size
(% General

[JDo not search system directories (-nostdinc)

[JPreprocess only (-E)

BCE Cross ARM C Compiler > Includes i%&IR

i & “Cross ARM C Compiler > Includes > Include paths” £, %%
TR E v 4T TR C S5 Higte, &l 2-6 .

[# 2-6 BLE Cross ARM C Compiler > Includes &I

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

(# Target Processor
T imizati

g Optlr‘rjlzatlon "${workspace loc/${ProjName}/CORE}"

(£2 Warnings "${workspace_loc/${ProjMame}/PERIPHERAL/Includes}”

"${workspace_loc:/${ProjName}/SYSTEM}"

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

Include paths (-1} & 5 8 Iﬁl .§|

( Debugging
v 8y Cross ARM GNU Assembler
@ Preprocessar
(2 Includes
(#2 Warnings
= Miscellaneous
v 8 Cross ARM C Compiler
@ Preprocessar
(# Includes
@ Optimization
(22 Warnings
(# Miscellaneous
v B Cross ARM C Linker
(# General
(32 Libraries
(# Miscellaneous
v &) Cross ARM GNU Create Flash Image
(%% General
v ) Cross ARM GNU Print Size
(2 General

Include system paths (-isystem) L EEAR=RAES

Include files (-include) L EEAR=RAED

PABATTT & T H AL GMD_RefDesign 7% it A, C Sk AR AR AL &
LU

IPUG928-1.1
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2 GOWIN MCU Designer 2.2 TFERR

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

BCE Cross ARM C Linker IR

i & “Cross ARM C Linker > General > Script files” &3, i%i%AC
BN Flash 854:2% “gwins4c_flash.ld”, & 2-7 Fizw.

2-7 BECE Cross ARM C Linker &3

i Tool Settings &3 Toolchains [ Devices & Build Steps Build Artifact Binary Parsers | ' | *
(# Target Processor Script files (-T) £ w2 28

(2 Optimization
# Warnings
# Debugging
w B Cross ARM GNU Assembler
@ Preprocessor
3 Includes
(22 Warnings
(2 Miscellaneous
~ [ Cross ARM C Compiler

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

DL T & T B, GMD_RefDesign 2% ¥ i1 N, Flash 55 23 i &,
WRFR.

"${workspace_loc:/${ProjName}/gw1ns4c_flash.Id}"
B¢ E Cross ARM GNU Create Flash Image i&15

lit & “Cross ARM GNU Create Flash Image > General > Output file
format” &I, ZIEITACE N “Raw binary”, & 2-8 firs.

IPUG928-1.1 18(28)
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2-8 it & Cross ARM GNU Create Flash Image %I}

B Tool Settings 83 Toolchains M Devices . Build Steps Build Artifact Binary Parsers | * | "

(22 Target Processor Output file format (-0) | Raw binary ~
(# Optimization
22 Warnings
(# Debugging
w [ Cross ARM GMNU Assembler Other sections () &
(22 Preprocessor
(2 Includes
(22 Warnings
(& Miscellaneous
w B Cross ARM C Compiler
@ Preprocessor
(2 Includes
(2 Optimization
(# Warnings
(2 Miscellaneous
w [ Cross ARM C Linker
(2 General
(2 Libraries
(# Miscellaneous
w B Cross ARM GMNU Create Flash Image
(2 General
T@; Cross ARM GNU Print Size
(£ General

[ Section: -j .text
[]5ection: -j .data

BZE Devices i&IR

fi & “ Devices > Device selection " 1, fit & #514- N“ ARM Cortex M3 >
ARMCM3”, tnk 2-9 Frzs.

& 2-9 B2 & Devices I
3 Tool Settings &3 Toolchains Build Steps Build Artifact Binary Parsers | Y |!

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

Mame Details ~
ARM Cortex MO Family (128 kB RAM, 256 kB ROM)
ARM Cortex MO plus  Family (128 kB RAM, 256 kB ROM)
ARM Cortex M1 Family (128 kB RAM, 256 kB ROM)
ARM Cortex M23 Family (256 kB RAM, 4096 kB ROM)
v  ARM Cortex M3 Family (128 kB RAM, 256 kB ROM)
ARMCM3 Device (Cortex-M3, Rev r2p1, 10 MHz)
ARM Cortex M33 Family (256 kB RAM, 4096 kB ROM)
ARM Cortex M4 Family (128 kB RAM, 256 kB ROM) w7
£ >

Device core: Cortex-M3

Memory map (Warning: Mot yet used to generate the linker scripts!)

ARMCM3
Section Start Size Startup
IRAM1 020000000 000020000 0
IROM1 0=00000000 000040000 1
Edit...
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2 GOWIN MCU Designer 2.2 TFERR

2.2.3 YmiF

SERC AR IE D B AL RS J5, e 4ur TR, i TR v
“«® 7 AR T TR, il “Build Project” 3ET, Zmi%ieE
Gowin_EMPU(GW 1NS-4C)# {4 12 e 11 — 241 BIN SC£F, 18] 2-10 i -

2-10 4w %

i C/C++ - cm3_led/USER/main.c - GOWIN MCU Designer - o
File Edit Source Refacior Navigate Search Project Run Window Help

2.2.4 T#

IPUG928-1.1

|®m:\sz| i B S -5 e e

[ | 5 %

e
Himi|

5 Project Explorer 52 = O

0E -

TJ em3 free_rtos A

T em3_hyper_ram
T em3_i2c
T em_int_priority

T Bnanes
il Includes
(= CORE
(= Debug
(= PERIPHERAL
(= STARTUP
(= SYSTEM
v = USER
awinsdc_confh
[ gwinsde ite
gwinsdc jth
[§] main.c
2] gwinsdc flashld
I cm3_mm
I cm3_psram
T ecm3_retarget
T em3_rtc
I cm3_spi
T3 cm3_spi_nor_flash
1T cm3_systick
T cm3_timer
T cm3_uart
T cm3_uart0_int
I cm3_ucos i
I cm3_wdog
1 Digitalseg

5 cm3 led

[&) mainc 2 =
5@ * Copyright (C) 2014-2021 Gowin Semiconducter Technology €g.,Lid.[
S /% Taeludes -om-o-ome o

6 #include "gwlnsdc.h™

o T —————--
5 woid delay_ms(__I0 uint32_t delay_ms);
void GPIOInit(void);

FUREELONS === === m = m o m e
3= int main(void)
4 {
5 SystemInit();
GPIOINit();
while(1)
GPIO_ResetBit(GPIOR,GPIO_Pin_8); //LED1 on
31 delay_ms(508);
32
33 GPI0_SetBit(GPI0B,GPIO_Pin 8); //LEDL off
34 delay_ms(50@);
EER
36 }
38 itializes GPIO
59 void GPIOInit(void)
< >
B Console
&%

CDT Build Console [cm3 led]
Finished building: cm3_led.bin

Invoking: Cross ARM GNU Print Size
arm-none-eabi-size --format=berkeley "cm3 led.elf"
text  data bss dec hex filename

1188 1084 36 2228 8b4 cm3_led.elf
Finished building: cm3_led.siz

8 SFom = g
o SRR LR T
2 gwinsdch

£+ delay msvolatile uint:
++ GPIOInit(void) : void
® main(void) : int
@ GPIOInit(void) : void
@ delay ms(volatile uint:
v
< >
=B
|GEE =& -9~
~
v
>

f8FH R K Programmer, R EEE AR BTE ] BIN SCHFS
. GOWIN MCU Designer 32 #.£% “Run > Programmer” 5% T. 5 A

Programmer “ 47, FTH R4 F Programmer, il 2-11 fiis.
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IPUG928-1.1

2-11 T H Programmer &I

W C/C++ - cm3_led/USER/main.c - GOWIN MCU Designer

File Edit Source Refactor Navigate Seal oject| Run  Window Help
ig- [ ® - &~ win|

[f5 Project Explorer 52| = B

10 em3_free rtos
3 cm3_hyper_ram
3 cm3j2c
3 cm3_int_priority
3 cm3_keyscan
5 cm3_Jed

4, Binaries

[ Includes

(= CORE

(2= Debug

(& PERIPHERAL

(= STARTUP

(= SYSTEM
v (= USER
gwinsdc_canfh
(g gwinsdc_itec
gwinsdc_ith

main.c

<

[E gwinsdc flashld
3 cm3_mm

3 cm3_psram

0 cm3_retarget

0 em3_rtc

7 em3_spi

3 cm3_spi_nor flash
3 cm3_systick

L em3_timer

0 em3_uart

3 em3_uart0 int

3 cm3_ucos i

3 cm3_wdog

7 DightalSeg

&5 cm3_Jed

TH] Commemes =

1 Debug History > ~
Debug As
Debug Configurations...

il
-
3
"
B

=

#include "gwln . "

Toggle Breakpoint Ctrl+Shift+B
8 /* Declaration
9 void delay ms(_
20 void GPIOInit('
3

Toggle Line Breakpoint
Toggle Method Breakpoint
Toggle Watchpoint

/* Functions - . .
int main(voidy  Skip All Breakpoints

24 { Remove All Breakpoints
25 SystemInit
26 GPIOINit()

Ctrl+Alt+B

Breakpoint Types >

while(1)

30 GPIO_ResetBit(GPIOR,GPI0_Pin @);
31 delay_ms(500);

/LED1 on

33 GPIO_SetBit(GPI0B,GPIO Pin 8);
34 delay_ms(568);
35}
36}
38 //Initializes GPIO
39= void GPIOInit(void) v
< > <

//LEDL of f

B Console 3

CDT Build Console [cm3 Jed]
Finished building: cm3_led.bin

Invoking: Cross ARM GNU Print Size
arm-none-eabi-size --format=berkeley "cm3_led.elf”
text  data bss dec hex filename

11e8 lesq 36 2228 8b4 cm3_led.elf
Finished building: cm3_led.siz

- o x

[oncee] | 1 |
4, [ Programmer (Rl =8 Eowr = 0

SRPR R T

o gwlnsdch
1+ delay_ms(volatile uint:
#+ GPIOInit(void) : void

® main(void) : it
@ GPIOInit{void) :

@ delay ms(volatile uint?

o
4

%™ E -

B N EE A Programmer 2L “Edit > Configure Device” 5 T.H
2 Configure Device ““2”, T} Device configuration.

5 3% A 224 GWANS-4C/GW1INSR-4C, T#kikUiftE, WK 2-12 fr

7N o

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

® Operation F#741%, #£#“Firmware Erase, Program "&£ 5“ Firmware
Erase, Program, Verify” &,

21(28)
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2-12 8 GWINS-4C/GWINSR-4C FHEHALE

Wi Device configuration

Device Operation

hecess Mode: MCU Mode -

Operation: Firmware Eraze, Program -

Firmware Erase, Program

Frogramming Options

File name: |[E:/desktop/mou_test/m3_de/zowin_empu_QH48G. f=

User Flash Initialization

FYMCU Binary Input Options

Firmware/Binary File: |E:/desktop/men_test/m3_dc/led bin | I L.

Save Cancel

R #H GWINSER-4C, T#IAWACE, W& 2-12 s,

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

® Operation THi%13%, %E# “Firmware Erase, Program Securely” £ .

& 2-13 £/ GWINSER-4C F#EREEE

W Device configuration ?
Device Operation
fAcocess Mode: SeoureFPGA Mode -
Operation: Firmware Erase, Frogram Securely -

Firmware Erase, Program, Yerify with Security{0ne Time Programmable For
Eey Authentication Code)

Frogramming Options

File name: |C:,-"User5|.-'"]:Ies]:tc-p,-'rsecure_fpga,.-‘rimpl,-'rpnr,-'rsecure_fpga. f= | I ..

Uzer Flash Initialization

FY/MCU/Binary Input Options

Firmware,/Binary File: |[ER_4C/Debug/bk_with_no_enroll GWINSEER_4C. bin

Save Cancel

22(28)
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® “FW/MCU/Binary Input Options > Firmware/Binary File” i£Jji, S A
Gowin_EMPU(GW1NS-4C) 54 4u 2 ¥ 1T — ik il BIN 314

® i “Save”, TER NEAINAE .
YE!

“Programming Options > File name” &%, F A\ Gowin_EMPU(GW 1NS-4C)f {15 1154
Wtk i53% IPUG932, Gowin_EMPU(GW 1NS-4C)f# {1 51+ 2% Tt

56 /% Device configuration J5, i Programmer T. Hf=
“Program/Configure” ("), 58 Gowin_EMPU(GW1NS-4C)¥) F %K.

2.2.5 LR

IPUG928-1.1

52/ Gowin_ EMPU(GW1INS-4C)¥ M4 F#a, WA A st il
e, ATPLERIT RS J-LINK 7 585, ELIF AT MCU 8t (F8
LR RR I MCU AT 24205 R ENE A MCU 3R AR TR — 20

Gowin_EMPU(GW1NS-4C)# AR AE, -
P B R 5

e B 1 R R a2 1

MCU JTAG # I

MCU JTAG # 1 J) 4

BRI 07 1A

JE A

RERHARFR

Project Explorer # |+, £ 8 4 HT 00 H T2 H“ Properties > C/C++
Build > Settings > Tool Settings > Debugging > Debug level” &I, Z XA
B iHR YN Default(-g)ak Maximum(-g3), &l 2-14 fis.
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2-14 BEE XA ARER

¥ Tool Settings &3 Toolchains M Devices # Build Steps Build Artifact Binary ! | *

(2 Target Processor Debug level Maximum (-g3) ~ I
# Optimization -
= . Debug format Toolchain default ~
(52 Warnings
(% Debugging [ Generate prof information (-p)

~ B3 Cross ARM GNU Assembler []Generate gprof information (-pg)

(# Preprocessor
(# Includes
(# Warnings

Cther debugging flags

(# Miscellaneous
~ B Cross ARM C Compiler
( Preprocessor
2 Includes
(# Optimization
2 Warnings
(# Miscellaneous
~ B Cross ARM C Linker
= General
(2 Libraries
(# Miscellaneous
~ B Cross ARM GMNU Create Flash Image
= General
~ B Cross ARM GNU Print Size
(# General

Be B 3 A 1% TR
PR HAL “Run > Debug Configurations > GDB SEGGER J-Link

Debugging”, Ffdik+ “New” IEIT, 7417 TAZ A4 R Bk I,
1k 2-15 iR

B 2-15 g A B T

{r Debug Configurations *

Create, manage, and run configurations

| =R Configure launch settings from this dialog:
type filter text | - Press the 'New' button to create a configuration of the selected type.
[E] C/C++ Application {=| - Press the 'Duplicate’ button to copy the selected configuration.

[E] CfC++ Attach to Application

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

(1 GDB QEMU D . Configure launch perspective settings from the 'Perspectives' preference page.
[c] GDB SEGGER I ——y :
= Launch Group

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

- Edit or view an existing configuration by selecting it.

Delete

Filter matched 10 of 61 items

@' Debug Close
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1.

MedE O L B A B 30

W “Main” I, BCE A7 TR RS H BRSO SEE R, ik 2-16

FTR
2-16 B & Main i%&IR

W Debug Configurations

Create, manage, and run configurations

= —+,
= *' S MName: |cm3_|ed Debug |
type filter text | [5] Main Debugger| = Startup | B Source| [C] Common| ‘2, SVD Path
[E] C/C++ Application
Project:
[E] C/C++ Attach to Appl
[E] C/C++ Postmortem D |cm3_|ed Browse...
[E] C/C++ Remote Applic||| cyce s Application:
GDB Hard Deb
] ardware Lebut |Debug\cm37|ed.elf
[£] GDB OpenQCD Debu
GDB PyQOCD Debuggi Variables... Search Project... Browse...
Py ag :
[c] GDB QEMU Debuggir Build (if required) before launching
v [£] GDB SEGGER J-Link D
[€] cm3_led Debug Build Configuration: | Select Automatically ~

€

B Launch Group (O Enable auto build

(®) Use workspace settings

>

Filter matched 11 of 62 items

v
|\?/ )

2.

® 6 6 6 & o o o o o o

(O Disable auto build

Configure Workspace Settings...

#F “Debugger” I, ALE Debugger #s i & M AHRKE OEE L,

nkEl 2-17 Fis.

DL AE I & L B GMD_RefDesign 2% ¥ it A%, Debugger i%&ifd

R AT

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
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® |ocal hostonly: Open
® Other options: -singlerun —strict —timeout 0 —nogui
® Command: set mem inaccessible-by-default off

Gowin_EMPU(GW1NS-4C){¥ % ¥ JTAG ik 1, A3k SWD i
e up

25 H Connect to running target i%& i .

2-17 BEE Debugger £

[ Mair] (%5 Debugger - Startup| B Source| [C] Commaon| 2, SVD Path

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

Executable path: |${j|ink_path},-"${j|ir1|-c_gdbserver} |Brow5e... Variables...

Actual executable: |C:fProgram Files (x86)/SEGGER/ILink/ILinkGDBServerCLexe

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

Device name: |Cor‘tex-M3 | Supported device names
Endianness: @ Little () Big

Connection: ® USBE (@] | ||(USB serial or IP name/faddress)

Interface: O swD ®ITAG

Initial speed: () Auto (O 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 GDB server [“] Allocate conscle 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 #EX {#

5 FH R #8544 Programmer, ¥ Gowin_EMPU(GW1NS-4C)f) MCU
JTAG #50,  H #B )4 21 s

. GOWIN MCU Designer 2 #.£% “Run > Programmer” 5% T H A~
Programmer “U% 7, #TJF Programmer F# &M, &l 2-11 fiis.

Hidi Programmer 352 “Edit > Configure Device” (T H A=
“Configure Device” (=), FT7f Device configuration.

T 5% FH 244 GW1INS-4C/GW1INSR-4C, MCU JTAG Xy &,
WK 2-18 AR

® Access Mode NHi%#, & “MCU Mode” &I,
® Operation Ni%1%, #%# “Connect to JTAG of MCU” #£Til.
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2-18 8 GWINS-4C/GWINSR-4C MCU JTAG #& {1#fil &

W Device configuration ? *

Tlevice Operation
hecesz Mode: MCU Mode A

Operation: Conmect to JTAG of MCU -

Connect to JTAG of MCU.

Save Cancel

%k FH #2844 GWINSER-4C, MCU JTAG #R ¥, K 2-19
Fis o

® Access Mode THi%%, #E# “SecureFPGA Mode” T,
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45 Debug 12 i ¥ = 0O o-variab.. 3 =0
v [&] cm3_led Debug [GDB SEGGER J-Link Debugging] = | -
v i em3 led.elf Name Type Value
v ® Thread #1 57005 (Suspended : Breakpoint)
= main{) at main.c:30 0x18a
w] JLinkGDBServerCLexe
s arm-none-eabi-gdb p N
wl Semihosting and SWV
[ mainc 22 = 0 8= Qutline 22 = 0
int main(void) ~ =) iaz ®) \‘5\3 o % v
SystemInit(); //Initializes systenm .'I gwinsdch
GPIOInit(); //Initializes GPIO ++ delay_ms(volatile uint32 ) : vc
++ GPIOInit{void) : void
while(1) - . Y
o @ main{void) : int
|  GPIO ResetBit(GPIOB,GPIO Pin @);  //LEDL on & GPIOInitivoid) : void
delay_ms(500); @ delay_ms(volatile uint32 1) : vc
GPIO0_SetBit(GPIOR,GPIO_Pin_8); //LEDL off
delay_ms(5@@);
¥
} v
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cm3_led Debug [GDB SEGGER J-Link Debugging] JLinkGDBServerCLexe

Reading all registers ~
Performing single step...

...Target halted (DBGRQ, PC = @x@@@@813A)

Reading all registers

Removing breakpoint (@ address @x@eae@818A, Size = 2

Read 4 bytes @ address 9xB08@@18A (Data = @x46202181)
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