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1 ARM Keil MDK % 1.1 Bfkaed

1 ARM Keil MDK 33X

1.1 RHR%

2% ARM Keil MDK (V5.26 UL FRrA) Wikt ) 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

K2 pvision - O *
File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help
__:r‘ . .Ei Mew pVision Project...
Mew Multi-Project Workspace..,
Open Project...
Project
Close Project
Export
Manage

Select Device for Target ...
Remove Item

i\ Options...

Clean Targets

Build Target

Rebuild all target files
Batch Build

Batch Setup...

Translate...

Build Qutput 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 4wiFiE

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 a8
kA Options for Target 'led" *
Device ]Target I Output ] Listing] User ] CAC++ ] A=m ] Linker ] Debug ] Utilities]
|Sc-ﬂ',-ca|'e Packs J

Vendor: ARM Software Pack

Device: ARMCM32 Pack: |ARM.CMSIS.5.6.0

Toolset: ARM URL:  Lttp:/fwww.keil. comfpack

Search: |

=W ARM a || |The Cortex-M3 processor is an entrylevel 32-bit Am Cortex processor

designed for a broad range of embedded applications. It offers
25 ARM Cortex MO significant benefits to developers, including:
475 ARM Cortex MO plus - simple, easy{o-use programmers model

- highly efficient ultradow power operation
#% ARM Cortex M1 - excellent code density
+ 5 ARM Cortex M23 - detemministic, high-performance intemupt handling

% ARM Cortex M3 - upward compatibility with the rest of the Cortex-M processor family.
= ortex

e
+ “i5 ARM Cortex M33
+ “if ARM Cortex M35
# % ARM Cortex M4 |

)4 | Cancel Defaults | Help

. E ROM 1 RAM

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

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

® Size: % Gowin =VEHAFH] IP Core Generator H' Sram Size L E ,
Al LABCE N 2KB. 4KB H% 8KB

® LIMIT kK T EA Keil_RefDesign 2% ¥ il N, RAM Size it & N
0x2000 (8KB)
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1 ARM Keil MDK % 1.2 TR

& 1-3 it E ROM 1 RAM

KA Options for Target 'led’ X
Device larget ]Dutput I Listing] User ] CAC++ I BA=m I Linker I Debug I Utilities]
ARM ARMCM3 Code Generation

ARM Compiler: |Use default compiler version 5 ﬂ
¥al (MHz): [12.0

Operating system: | Nane ﬂ ™ Use Cross-Module Optimization
System Viewer File: ™ Use MicroLIB I~ Big Endian

[RRMCM3 svd J

™ Use Custom File

Read/Only Memory Areas Read/Write Memory Areas

default  offchip Start Size Startup default  off-chip Start Size Nalnit
~ RoMi: | | C AW | | -
~  Rom2: | | 's ~ Ram2: | | -
I ROM3: | | 's I RAM3: | | -

on-chip on-chip

¥ 1Romi: |20 |20000 g W IRAM1; 220000000  [0x2000 ~
I I1Rom2: | | « I IRANZ: | | -

0K | Cancel | Defaults | Help

[ B a2 ) e

Gowin =VRBAFH Programmer N, SCRFRASn e Bt — 3k
BIN 30 4%, Bt B Gowin_ EMPU(GW1NS-2C) 84 4w FE B 1 S0 A% 2
N BIN &2,

User fig AT 2T, S ik i SCfF axf #7009 bin 4% 20, I/ A ik a0 &
1-4 Fs
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1 ARM Keil MDK %

1.2 TR

IPUG519-1.5

& 1-4 BR BB

kA Options for Target ‘led'

Device ] Target ] Output ] Listing User ]C,-'rC'H' ] hsm

Command ltems
=)--Before Compile C/C++ File
[~ Run#1
[~ Run#2
—|-Before Build/Rebuild
[~ Run#1
[~ Run#2
=--After Build/Rebuild
[¥ Run#1
[~ Run#2

™ Bun “After-Build’ Conditionally
Iv¥ Beep When Complete

User Command

D\Keil_vS\ARMVARMC Chbintfromelf.exe --bin -...

™ Start Debugging

] Linker ] Debug ] Utilities

. Stopon Exi.. 5.

3] Mot Specified ||
23] Mot Specified [

23] Mot Specified [
3] Mot Specified ||

23] Mot Specified [
3] Mot Specified ||

oK | Bemaril Defaults |

U e N

- Run #1

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

BoE Sk R

BeE CkCMhisis, gmidd #2 b R A F A2 R C ke, Wi
1-5 Fizso

DL T & T B Keil_RefDesign % &1t #l, C kXA E,
WHNFR,

"..\CORE"

“.\STARTUP”

".\PERIPH\Includes"

".\SYSTEM"

"..\USER"

4(28)




1 ARM Keil MDK % 1.2 TR

B 1-5 LB A H iR

Options for Target 'led'

Device I Target I COutput I Listingl User LT+ |.t\sm I Linker I Debug I Utilitiesl

— Preprocessor Symbols
Define: I
Undefine: I
— Language / Code Generation
I~ Execute-only Code [ Strict ANSIC Wamings: INI Wamings 'l
COptimization: ILeveI 00 vl [ Enum Cortainer always int [T Thumb Mode
[~ Optimize for Time [™ Plain Charis Signed [ No Auto Includes
I Split Load and Store Multiple [~ Read-Only Postion Independent ¥ C59 Mode
¥ One ELF Section per Function [~ Read-Write Position Independent [~ GNU extensions
Include I..\COHE:..\PEHIPH\Indudes:..\STﬁF{TUP:..\SYSTEI'U'I:..\USEH |:I
Paths
Misc I
Controls
Compiler |99 ¢ —cpu Cortex-M3 i g -00 —apcs=interwork —split_sections -| . /CORE -l _/PERIPH/Includes  »
control |- _/STARTUP - _./SYSTEM - ../USER
string v

(1) I Cancel Defaults Help |

Bid  Flash &I

EAE A1 “Utilities > Update Target before Debugging” &, #n&
1'6 Fﬁﬂ—_\‘o
& 1-6 AL E Flash i&IR

Options for Target 'led’

Device I Target I Uutputl Listingl Tser I C/C++ I Asm I Linker I Debug Utilities

—Corfigure Fash Menu Command
% Use Target Driver for Flash Programming [V Use Debug Driver

— Use Debug Driver — Settings [ Update Target before Debugging

it File: J Ed'rt...l

" Use Extemal Tool for Flash Programming
Command:l |

Arguments: I

[T Run Independent

—Corfigure Image File Processing (FCARM):

Qutput File: Add Output File to Group:

STARTUP |

[ Generate Listing

Image Files Root Folder: I

(1):4 I Cancel Defaults Help
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1 ARM Keil MDK % 1.2 TR

1.2.3 §FiF

% B Gowin_ EMPU(GWINS-2C) 84 4w2 — 3t BIN S0, &l 1-7
Fiwo

1-7 4w

K2 F\led\PROJECT\led.uvprojx - pVision - [m] x
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
Edad| ®| | | | == | @ sewecrsei VRe a-le oo &|E-] A
£ ] 8 e SRl E KRS ]
Project L | ] main.c T
=% Project: led 16 #include "gwlns2c.h" ~
[T led 17
5 STARTUP e

* Declarations
19 void GPIOInit (void):

11 startup_gwinszes 20 void Delay(_ IC uint32_t nCount):

@3 CORE 21
=5 SYSTEM 22 int main(void)
L1 system_gwins2c.c 23 4
24 SystemInit();

=5 PERIPHERAL

25 GPICInit();
L] gwins2c_ade.c 26
L1 gwins2c_gpio.c 27 while (1}

L] gwins2c_misc.c
L1 gwins:
L1 gwins:
L1 gwins:
L] gwins2c_varte
L gwins2e
@] gwins2c_izec
=5 USER 37 GPIO_SetBit (GPICO, GPIO_Pin_1|GPIC_Pin_ 0|GPIO_Pin_3):

Bit (GPICO,GPIO_Pin 1|GPIO_Pin 2|GPIO Pin 3):
it (GPICD, GPIC_Pin 0);

(GPI00, GPIO_Pin_O|GPI0_Pin_2|GPIO_Pin_3):
it (GPI00,GPI0_Pin 1)/
20)

& J main.c 38 GPIC_Res it (GPIOO,GPIC_Pin 2);
39 Delay (&3 00):
@[] gwinsac ite b v )
41 GPIO_SetBit (BPICO,GPIO_Pin 1IGPIC_Pin 2|GPIO_Pin 0);
42 it (GPIOD, GEIG_Fin 3):
43 00);
44 }
< | 45 |} v
& project | @ Books | {} Fundii...| Dy Temp < >
Build Output n @
compiling gwlns2c wdog.G... ~

ata=224 RW-data=16 ZI-data=1632

ommand #1: D:\Keil v5\ARM\ARMCC\bin\fromelf.exe —-bin -o .\Objects\led.bin .\Objects\led.axf
- 0 Error(s), O Warning(s).

Build Time Elapsed: 00:00:02

J-LINK [ J-TRACE Cortex (B CAP NUM 5CRL OVF

1.2.4 T#;

i Gowin R # & 14 Programmer, T # Gowin_ EMPU(GW1NS-2C)
BAEgR AR B 1] BIN SCFS

£ Gowin =R P E 2B IR, FTHF R #4144 Programmer .

LA GWINS-2C/GWINSR-2C, F#IETALE , 41 1-8 ATaw .
® Access Mode 7413, &# “MCU Mode” 1L,

® Operation Fi741%, % Firmware Erase, Program " 5 Firmware
Erase, Program, Verify” &,

® FW/MCU/Binary Input Options > Firmware/Binary File &3, S N#f4
R k] BIN SCfF.

IPUG519-1.5 6(28)




1 ARM Keil MDK % 1.2 TR

& 1-8 88 GWINS-2C/GWINSR-2C F# ik IHAc &
Wi Device configuration 7 Y

Device Operation
#docess Mode: MU Mode -

Operation: Firmware Erase, Frogram -

Firmware Erase, Program

F¥/MCU/Binary Input Options

Firmware/Binary File: |F:/led/PROJECT/0bjects/led bin L.

Save Cancel

AR A GWINSE-2C, FHUETINRE, W& 1-9 FiR.
® Access Mode FHi%EE, E#E “SecureFPGA Mode” &1,
® Operation THi51Z%, B “Firmware Erase, Program Securely” £ .

® FW/MCU/Binary Input Options > Firmware/Binary File i3, S$ N4
e 1 BIN 3Cf.

1-9 #&# GWINSE-2C FHE AL E
W Device configuration ? bt

Device Operation
hocess Mode: Secour oFPGA Mode -

Operation: Firmware Erase, Program Securely -

Firmware Erase, Program, Yerify with Secwrity({0ne Time Frogrammable For
Eey futhentication Code)

FYMCU Binary Input Options

Firmware/Binary File: |F:/led/PROJECT/Objects/led bin [..]

Save Canecel

IPUG519-1.5 7(28)




1 ARM Keil MDK % 1.2 TR

® i “Save”, FERU TN HEIETINCE .

56 /% Device configuration J5, i Programmer T.Hf=
Program/Configure ““&”, 5% Gowin_EMPU(GW1NS-2C)¥ /-4 fe — i3t
il BIN 31 T %k

1.2.5 FELER

e Gowin_ EMPU(GWINS-2C) A N5, R kst H Bl
l;ﬂr B, LRI R AR S U-LINK B J-LINK £ 53, R MCU B ik
Gowin_ EMPU(GW1NS-2C) MCU i, A4:

MCU JTAG B P4t
MCU JTAG #z [1)##
e B 9 Y i 100
BB E A%

JE B R

MCU JTAG &R )

i ] Gowin " ##14 Programmer, ¥ Gowin_EMPU(GW1NS-2C)[¥]
MCU JTAG 3, 8 (Y] 2R

£ Gowin mIFHAF a2 R AL, T T #8844+ Programmer.

i Programmer 252 Edit > Configure Device 5{ T. E.£ Configure
Device “2”, $TH Device configuration.

R 222 GWINS-2C/GWINSR-2C, MCU JTAG M JHAc &, i
K& 1-10 firs.

® Access Mode T#i%15&, %% “MCU Mode” £,
® Operation FHiF13E, #EFF “Connect to JITAG of MCU” &7,

IPUG519-1.5 8(28)




1 ARM Keil MDK % 1.2 TR

& 1-10 8§ GWINS-2C/GWI1NSR-2C MCU JTAG #& 3 {1380 &
% Device configuration ? *

Derice Operation
hocess Mode: MCU Made -

Operation: Commect to JTAG of MCU hd

Connect to JTAG of MO

Sare Canecel

R AR GWINSE-2C, MCU JTAG #E DAL E , ilE 1-11 Fiow.
® Access Mode 7413, & “SecureFPGA Mode” &I,
® Operation N5, &% “Connect to JTAG of MCU” £,
B 1-11 8% GWINSE-2C MCU JTAG X YIKRE =

4 Device configuration ? >
Device Operation

hocess Mode: SecureFFGA Mode -

Operation: Connect to JTAG of MCU -

Conmect to JTAG of MCU

Sare Cancel

® i “Save”, 5EA MCU JTAG VI #fc & .

5 5% Device configuration J&, . Programmer 1. H A%
Program/Configure ““&”, 58/ MCU JTAG HA Pk .

MCU JTAG QO
LA FF % T 24 DK-START-GWINS2 V3.1 H &R R4

FEEBH K E SW3. SW4. SW5. SW6 &5 ¢ (JTAG 11 TCK.
TDO. TDI 1 TMS) H “Download” ¥J# ) “MCU debug”.

IPUG519-1.5 9(28)




1 ARM Keil MDK % 1.2 TR

!

e {E MCU JTAG #X ¥ Al MCU JTAG #: D3 f2dy, AR ERIF R EUIRES,
AT W E .

o NIRRT AW, ¥ LS HSEE N MCU JTAG F#iE .

g B 3 HE & T

M FiFTH ARM Keil MDK A4, 648 T EA~“ Options for Target...” (i),
FTHF Options for Target, FiE “Debug” &

® TLE (i HAsA
i Debug 1 FLaR2R A MRS, FCEPTAIOIAASRA, i 1-12 fir
7N o

- U-LINK {jj & 2%
U PR A U-LINK 15 5 8%, N Debug &I & A “ULNK2/ME
Cortex Debugger”.

- J-LINK fjj & 2%
WL J-LINK £ 525, T Debug &I & N
“J-LINK/J-TRACE Cortex”.

E 1-12 B FEHRE[AR

I Options for Target 'led’ X

Device I Tarzet ] Output ] Listing] User ] C/C++ ] A=m I Linker Debug Utilities]

" Use Simulator with restrictions Settings | * Use: |J-LINK!J-TF{ACECortex j Settings |

[~ Limit Speed to Real-Time ULINKZ2/ME Cortex Debugger  a
ULINK Pro Cortex Debugger
¥ Load Application at Startup ¥ Run to main() [ Load |ULINKplus Debugger b main()

CMSIS-DAP Debugger
Initialization File: UETEE J-| [NK / J-TRACE Cortex.
,— Maodels Cortex-M Debugger
| J ST-Link Debugger J

. . PEMicro Debugger
Restore Debug Session Settings Restore| NULink Debugger
I¥ Breakpoints ¥ Toolbox [+ Brg g?fgabﬁsLll%?RlD . v
¥ Watch Windows & Peformance Analyzer W WS
¥ Memory Display v System Viewsr [+ Memary Display I¥ System Viewer
CPU DLL: Parameter: Diriver DLL: Parameter:
|SARMCM3.DLL | -MPU |SARMCM3.DLL | -MPU
Dialog DLL: Parameter: Dialog DLL: Farameter:
|DCM DLL [pCM3 |TCM.DLL [pCM3
[~ Wam if outdated Executable is loaded [~ Wam if outdated Executable is loaded

Manage Component Viewer Description Files ... |

(1):4 | | Cancel | | Defaults | Help

® it E I MR
4, #%#E I-LINK/J-TRACE Cortex, Hiidi “Settings”, 377 Cortex
JLink/JTrace Target Driver Setup, Fit. & 1i{$% 05808 ITAG, 1n& 1-13
FFis o

- JTAG it

IPUG519-1.5 10(28)




1 ARM Keil MDK % 1.2 TR

Gowin_EMPU(GW1NS-2C)3Z £ JTAG i1, & SWJ Port
LN “ITAG”.

- SW BN
Gowin_EMPU(GWINS-2C) A3 #F SW iik#z 1, 1A ZEH SW
WikEE .

1-13 e E iR O AR

Cortex JLink/JTrace Target Driver Setup X

Debug lTrace l Flash Download]

J-Link / J-Trace Adapter JTAG Device Chain
SN: 80525112 - IDCODE Device Name IR len
Device: ‘ J-Link ARM TDO | @ 0x4BA0C0477  ARM CoreSight JTAG-DP 4

HW ‘ V8.00 dII:| V6.94
DI

L4 >

FW ‘J—Link ARM V8 compiled No

Port: Max 0
tac  ~| |smHz L] | ©
Auto Clk | | |

Connect & Reset Options Cache Options Download Options
Connect: |Normal j Reset: |Norma| j [v Cache Code I~ Verify Code Download
[V Reset after Connect ¥ Cache Memary I~ Download to Flash
Interface TCP/IP Misc
& USE  TCP/IP Network Settings -
IP-Addres: Port (Auto: Autodetect JLink Info

Scan

127 0 |
State: ready

JLink Cmd |

e e | |

Download Options At B L1, i A% 2)i% “Verify Code Download” i
I “Download to Flash” 7.

SR AL B D), 7E MCU JTAG BisiE#. MCU JTAG 101
¥ DL N BB BB S, JTAG Device Chain 1] UL IE#f &R
Gowin_EMPU(GW1NS-2C) MCU f#] IDCODE. Device Name Z{5 &..

BREREER
EEHE U-LINK B8 J-LINK 5 2
¥ T BA2 Debug “@7, #ENBAERERIRES .
LT AR BB, SRS TS EE, WKl 1-14 PR,

IPUG519-1.5 11(28)




1 ARM Keil MDK %4

1.3%

IPUG519-1.5

[ 1-14 B EER

KA F\led\PROJECT\led.uvprojx - pVision

- o x
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
M_?HS‘ .ﬁ‘ ‘4- "E“ | ‘ESELECLSW
FEo|wFEV s ORBEnR O-2-8-2- @8- %-
Registers L Disassembly =8
Register Value I0_SecBit (GPI00, GPIO_] ~
R AE 210E HOVS 1, $0x0E
0x000003B0 4815 1DR z0, [pe, #84]  ; BOx00000408
0x000003B2 FTFFFFB7 BL.W GPIO_SetBit (0x00000324)
30: GPTO_ResetBit (GPI00,GPIO_Pin 0):
0x000003B6 2101 MOVS rl,$0x01 v
0000 I OO
0x200 3 2
0000
0000 | ] maine | ] startup_gwins2es v X
gxggg 18 /* D rations ~
i ) .
R0 000 s void GPIOInit(void); .
i1 05000 20 void Delay(_ IO uint32_t nCount);
RiZ 0200 =
R13 (SE) 03200 22  int main(void)
23 Et
P22 SystemInit(}:
. 25 GPIOInit ();
= 26
= 27 while (1)
Mode Thread 28H
Frivilege Frivi [» 20 GPIC_SetBit (FIO0,GPIC_Fin_1|GEIO_Pin_2|EPIO_Pin_3);
Stack P 30 GPIO_ResetBit (GPICO,GPIO_Pin _0):
States 1020 3 Delay (833300
Ses 0. 000 =
33 GPIC_SetBit (GPI00,GPIC_Pin_0|GPIO_Pin 2|GPIO_Pin 3):
34 GPIC_ResetBit (SPICO,GPIO_Pin_l);
35
36
37 GPIO_SetBit (GPIO0,GPIO_Pin_1|GPIO_Pin_0|GPIO_Pin_3):
38 GPIC ResectBit (GPICO,GPIO Pin 2): v
Project | = Registers < >
Command 2 E Callstack + Lacals v g
Softwaze-Breakpoints: 8192 ~ | Name Location/Value Type
Watchpoints: 4
JTAG speed: 4800 kHz ¢ [CR00000000 pnbi0
Load "F:\\led\\PROJECT\\Objects\\led.axf"
* JLink Info: Reset: Halt core after reset via DEMCR.VC_CORERESET.
* JLink Info: Reset: Reset device via AIRCR.SYSRESETREQ, .
< >
>
ASSICN BreakDisable BreakEnable BreakKill Breaklist BreakSet Breakhccess ‘ 2 Call Stack + Locals | [ Memory 1
J-LINK / J-TRACE Cortex +1:0.00010200 sec 129 c CAP NUM SCRL OVF

3t

Gowin_EMPU(GW1NS-2C) 3 # ARM Keil MDK (V5.26 % PL_FRA)
BARMIR NS W, @i EEER I N 2% 5t

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

Gowin_EMPU\ref_design\MCU_RefDesign\Keil_RefDesign

12(28)



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

2 GOWIN MCU Designer 2.1 A wd

2 GOWIN MCU Designer

21 BRHR%E

B R SR M A GOWIN MCU Designer (V1.1 J2 UL FRRAS) #f:
223 AR http://www.gowinsemi.com.cn/prodshow.aspx.

GOWIN MCU Designer (V1.1 kUL FRRA) b3 5E, 155%
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

IPUG519-1.5 13(28)



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

2 GOWIN MCU Designer 2.2 TFERR

E 2-1 8T
Wr C Project O x

C Project —

Create C project of selected type

Project name: |gowin_led

Use default location

CAGMD\workspace\gowin_led Browse...
default
Project type: Toolchains:
“ (= Executable A
@ Empty Project RISC-V Cross GCC

@ Hello Waorld ARM C Projec

@ Hello World RISC-V C Proji v
< >

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

@' = Back Mext = Finish Cancel

R AR E AR
HFET SR E KT “Debug” 1 “Release”, WA 2-2 fiir.
B 22 EFEFERERE

A C Project O X

Select Configurations —

Select platforms and configurations you wish to deploy on

Project type: Executable
Toaolchains: ARM Crass GCC

Configurations:

3 Debug Select all
% Release

Deselect all

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 = Einish Cancel

IPUG519-1.5 14(28)
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IPUG519-1.5

EIFET AEMEE
AT X 4% T B 5% arm-none-eabi-gcc M HTERR4E, BRABCE, 0
K 2-3 s
2-3 T REMKRE
A 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-gec) v|

Toolchain path: | C:\GMD\toolchaim\ARM _toolchainibin Browse...

@

BumBETIE

SR TREAIE 5, %$ GOWIN MCU Designer T.1E%5[a] workspace F
FERIH TR, Wi LRSS MARED, SNt

LB AT & T A AL GMD_RefDesign 2% it i, ARG iR BT H
TAREEE R S ARAS, 40N frs

CORE: ARM Cortex-M3 MCU P # 5 X
PERIPHER: M % BX 3 ok £

STARTUP: MCU W51 55 3 3

SYSTEM: FFAE&E X RGNV RS 7E X
USER: HI /R &t

gwlns2c_flash.ld: GMD EDA Flash &4 %%

SR H TR 5, £ GOWIN MCU Designer ] Project
Explorer L Bl ik #4107 TS, Akt “Refresh” LI, H3IEH 0]
T H TS5 HFARAD o

15(28)




2 GOWIN MCU Designer 2.2 TFERR

2.2.2 i B 4miFiEIN

GOWIN MCU Designer {] Project Explorer #L& W, &4/ TR, 4
ik “Properties > C/C++ Build > Settings” &7, fit & 411 TS
W, W 2-4 Fios.

24 PRI TIRC E

Wr Properties for led

] K
type filter text Settings oo - -
Resource ~
v CfC++ Build
Build Variables Configuration: |Debug [ Active ] “

Manage Configurations...
Environment

Loggin
Seiig? 8 Tool Settings i Toolchains M Devices #* Build Steps Build Artifact Binary || * | *
Toaol Chain Editor [ Target Processor ARM famil S—

C/C++ General = — v

MCU [ Optimization

(& Warnings Architecture Toolchain default
Project References

. #: Debuggi - 0
Run/Debug Settings (22 Debugging Instruction set Thumb (-mthumb)
w B Cross ARM GNU Assembler
@ Preprocessor
 Includes Endianness Toolchain default

[ Thumb interwork (-mthumb-interwork)

(& Warnings

(& Miscellaneous
v I Cross ARM C Compiler Toolchain default

@ Preprocessor

(& Includes . .

@ Optimization Generic (-mcpu=generic)

Toolchain default

Unaligned access | Toolchain default

# Warnings
(# Miscellaneous ‘
v i® Cross ARM C Linker Toolchain default
(& General
(2 Libraries ‘
(& Miscellaneous Enabled (+simd)
v &) Cross ARM GNU Create Flash Image
(& General
w B Cross ARM GNU Print Size
# General Other target flags |

Toolchain default

Toolchain default

Small {-mcmodel=small)

Strict align (-mstrict-align)

B E Target Processor

Iit & “ Target Processor > ARM family "% 35, %% 15 fic & 4“ cortex-m3”,
ankE 2-5 iR

IPUG519-1.5 16(28)




2 GOWIN MCU Designer

2.2 TFERUR

IPUG519-1.5

[# 2-5 fig B Target Processor

& Tool Settings i Toolchains M Devices

(2 Target Pracessor
(8 Optimization
& Warnings
(# Debugging
~ BB Cross ARM GNU Assembler
(# Preprocessor
2 Includes
& Warnings
(& Miscellaneous
~ B Cross ARM C Compiler
@ Preprocessor
# Includes
# Optimization
& Warnings
& Miscellanecus
wv 83 Cross ARM C Linker
(# General
(# Libraries
(# Miscellaneous
v B3 Cross ARM GNU Create Flash Image
(# General
~ 3 Cross ARM GMU Print Size
(2 General

# Build Steps

ARM family
Architecture

Instruction set

Build Artifact Binary | 4 | *
cortex-m3
Toolchain default

Thumb (-mthumb)

O Thumb interwerk (-mthumb-interwork)

Endianness

Unaligned access

Toalchain default
Toolchain default
Toaolchain default
Toolchain default
Generic (-mcpu=generic)
Toolchain default
Toolchain default
Toalchain default
Enabled (+simd)

Small (-mcmodel=small)

Strict align (-mstrict-align)

Other target flags

B E Cross ARM GNU Assembler

lit & “Cross ARM GNU Assembler > Preprocessor > Defined symbols
(-D)” I, ZETEE N “_ STARTUP_CLEAR_BSS”, I 2-6 /K.

& 2-6 Bt B Cross ARM GNU Assembler

& Tool Settings B3 Toolchains B Devices

(8 Target Processor
@ Optimization
& Warnings
(2 Debugging
v 1% Cross ARM GNU Assembler
(2 Preprocessar
@ Includes
(2 Warnings
@ Miscellaneous
Cross ARM C Compiler
(2 Preprocessor
@ Includes
@ Optimization
& Warnings

v

(# Miscellaneous
Cross ARM C Linker
(# General

(% Libraries

v

(# Miscellaneous

Cross ARM GNU Create Flash Image
(# General

Cross ARM GNU Print Size

(# General

v®

v®

4 Build Steps

Build Artifact Binary| * | *

Use preprocessor

[ Do not search system directories (-nostding)

[JPreprocess only (-E)

Defined symbols (-D)

_ STARTUP CLEAR BSS

Undefined symbals (-U}

&

17(28)




2 GOWIN MCU Designer

2.2 TFERR

BELE Cross ARM C Compiler

fic & “Cross ARM C Compiler > Includes > Include paths (-1)” £,
ZIE TN BN AT TREH) C S5l igte, ani&l 2-7 fros.

2-7 Bt & Cross ARM C Compiler

B Tool Settings i3 Toolchains [ Devices #° Build Steps

@ Target Processor
(# Optimization
(# Warnings
(# Debugging
v B Cross ARM GNU Assembler
(# Preprocessor
# Includes
# Warnings
# Miscellaneous
~ B Cross ARM C Compiler
@ Preprocessor
(2 Includes
(# Optimization
(# Warnings
(# Miscellaneous
v &) Cross ARM C Linker
# General
& Libraries
# Miscellaneous
v B Cross ARM GMNU Create Flash Image
(# General
v B Cross ARM GNU Print Size
(# General

Build Artifact Binary ¢ | *

Include paths (-1) o 5

s pe ) .
'${wor|-cspace |oc,-"${F’r0JName},-"PERIPHER,-"Includ
"${workspace_loc;/${ProjName}/SYSTEM}"
"${workspace_loc,/${ProjName}/USER}"

Include system paths (-isystem) £

Include files (-include) £

PLERAE T & T B, GMD_RefDesign 2% it A, C Sk /42 lL &

R AT

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

® "${workspace_loc:/${ProjName}/PERIPHER/Includes}"
® "${workspace_loc:/${ProjName}/SYSTEM}"
® "${workspace_loc:/${ProjName}/USER}"

BCE Cross ARM C Linker

fii & “Cross ARM C Linker > General > Script files (-T)” #3i
Bii &y GMD Flash 44 “gwilns2c_flash.ld”,

IPUG519-1.5

» ZILET
ﬁu 2'8 ﬁﬁﬂ_‘—\‘o
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2 GOWIN MCU Designer

2.2 TFERR

IPUG519-1.5

& 2-8 Bt B Cross ARM C Linker

& Tool Settings &) Toolchains [ Devices & Build Steps

Build Artifact Binary| *

(# Target Processor
(# Optimization
(# Warnings
(% Debugging
v ) Cross ARM GNU Assembler
@ Preprocessor
(2 Includes
# Warnings
(# Miscellaneous
v [ Cross ARM C Compiler
(22 Preprocessor
2 Includes
(2 Optimization
(# Warnings
(# Miscellaneous
v &3 Cross ARM C Linker
(2 General
(# Libraries
(2 Miscellaneous
v ) Cross ARM GNU Create Flash Image
@ General
v ) Cross ARM GNU Print Size

# General

Script files (-T)

[0 Do not use standard start files (-nostartfiles)

3

DL AE T R L B GMD_RefDesign 2% ¥ it A%, GMD Flash &% #%

FCE, 0 h s,

"${workspace_loc:/${ProjName}/gwlns2c_flash.Ild}"

BCE Cross ARM GNU Create Flash Image

lit & “Cross ARM GNU Create Flash Image > General > Output file

format (-O)” &I, ZIETIECE N “Raw binary”, Wil 2-9 Frir.
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2 GOWIN MCU Designer

2.2 TFERR

[# 2-9 iL & Cross ARM GNU Create Flash Image

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

(2 Miscellaneous

v 3 Cross ARM GNU Create Flash Image
(2 General

v B Cross ARM GNU Print Size

@

(2 Target Processor Output file farmat (-0) |Raw binary
(2 Optimization
(2 Warnings
(% Debugging
w [ Cross ARM GNU Assembler Other sections (-]) &
@ Preprocessor
(22 Includes
(2 Warnings
(# Miscellaneous
w 8 Cross ARM C Compiler
@ Preprocessor
(22 Includes
(# Optimization
(2 Warnings
(# Miscellaneous
w [ Cross ARM C Linker
(2 General
(2 Libraries

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

General

BeE Devices

fii & Devices > Device selection "#£ 0, fic & 2814 ~“ ARM Cortex-M3 >
ARMCMS3”, il 2-10 Fius.

2-10 B2 & Devices

) Tool Settings 3 Toolchains B Devices # Build Steps Build Artifact Binary * | *

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

Name

<

Dretails "
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)
ARM Cortex M1 Family (128 kB RAM, 256 kB ROM)
ARM Cortex M23 Family (256 kB RAM, 4096 kB ROM)
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) w7
>

Device core: Cortex-M3

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

ARMCM3

Section
IRAM1
IROM1

Start Size Startup
Ox20000000 000020000 ]
Ox00000000 000040000 1

Edit...

IPUG519-1.5
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2.2.3 §iF

2.24 T &

IPUG519-1.5

SER LA IR I B AR 5 5, il LA, S TREAS SR R4

“R 7 gRikreE Gowin EMPU(GWANS-2C) - 4mfs — kil BIN SC4F, 4
K 2-11 s

2-11 4w %

C/C++ - led/USER/main.c - GOWIN MCU Designer -
W led, i i o X

File Edit Source Refacor Navigate Segrch Project Run Window Help

B-HG 8- -8 -Bin|SiBilis- oL - HEREEDH-H e [Quick Accose ] 8 | [
[ ProjectExplorer 2 H % ¥ = 8 [@ maine X =8 go. & =8
@ cm3_systick A | 15 /7 Includes - / ~ SRCA RIS
T cm_timer #include "gulns2c.h u gwinszeh
T em3_uart DECLAP@ELONS - - - . / £+ GPIOInitivoid) : void
T3 em3_uart0_int void GPIOInit(void); ++  Delay(volatile uint32_t) : void
3 em3 ueos i void Delay{ IO uint32 t nCount); o mainvoid) :int
U cm3_wdog int main(void) @ GPIQInitivoid) : void
10 DigitalSeg 0 @ Delay(volatile uint32_t) : void
SystenInit();
W free ros GPIOTnit();
@ gowin_picorv32
o i2e while(1)
5 int_priority GPIO_SetBit(GPI00,GPIO_Pin_1|GPIO_Pin_2|GPIO_Pin_3);
T keyscan GPIO_ResetBit(GPIOR,GPIO_Pin_0);
O Ied Delay(5333000);
ve ‘E: . 6PI0_SetBit(GPI0B,GPI0_Pin B|GPIO_Pin 2|GPIO_Pin 3);
4 Binaries GPIO_ResetBit(GPIOR,GPIO_Pin_1);
&) Includes Delay(5333000) ;
& CORE GPIO_SetBit(GPI0B,GPI0_Pin 1|GPIO_Pin 0|GPI0_Pin 3);
(= Debug P10 ResetBit(GPI0R,GPIO_Pin 2);
(= PERIPHER Delay(8333020); v
(= STARTUP
SYSTEM S R = B =
=4 B Console S o EEE=&~rB-O-=0O
v (= USER

CDT Build Console [led]
arm-none-eabi-objcopy -0 binary “led.elf" “led.bin® ~
Finished building: led.bin

gwlns2c_confh
gwlns2c_jt.c
gwins2c_jith
main.c Invoking: Cross ARM GNU Print Size

wins2e flash.ld arm-none-eabi-size --format=berkeley "led.elf™”
s -ash: text data  bss  dec  hex filename
o mm 1672 1084 36 2792 aes led.elf
T psram Finished building: led.siz
13 retarget
T sHa3 10:19:36 Build Finished (took 7s.989ms)
T3 SHA3 GWINSER 4C & ©
< > < >

Writable: SmartInsert | 1:1

i FH Gowin T ## Programmer, %k Gowin_EMPU(GW1NS-2C)
A gmFE BT 3t BIN S04

.7 GMD 3 HA2“Run > Programmer 7% T. A 4~“ Programmer”(L# ),
FIHF N 8844 Programmer, 1K 2-12 fis.
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& 2-12 T Programmer

W C/C++ - led/USER/main.c - GOWIN MCU Designer — [m] x
File Edit Source Refactor Navigate Search Project | Run | Window Help

- | ® &R~ Eiw @ I 45 ~ UH Programmer - jg‘@
[ Project Explorer 52 = B [ maine 2 - =0 | Fox % = B8
9% v 15 /* Includes -- Debug History b ——— ~ ERC - T
TJ em3_systick ~ :E #include "guln Debug As .4 U gwins2ch
T em3 timer 18 /* Declaration Debug Configurations... L ++  GPIOInit(void) : void
19 wvoid GPIOInit( - ile ui
D em3 yart 25 void Delay( 1 © Toggle Breakpoint Cirl+Shift+B + Delaylvolatile uint32 1)
T cm3_uart_int — . . e main(void) : int
A ® Toggle Line Breakpoint = .
3 cm3_ucos il int main(void) : bt Brebmei & GPIOInit(void) : void
© em3_wdog ‘ Vel e (e i o Delay(volatile uint32_1)
- systemInit Toggle Watchpoint
11 DigitalSeg erroTnit() : ‘
@ free rtos W Skip All Breakpoints Ctrl+Alt+B
I gowin_picorv32 while(1) Remove All Breakpoints
O iz2e 6PIO_setsi Breakpoint Types >
T int_priority GPIC_ResetBit({GPIOR,GPIC_Pin_8);
T keyscan Delay(8333008) ;
- v
T led < > < >
v I led
4 Binaries B Console &2 5
[l Includes @G@.}‘ H el -Et(l:"E'\gj'
= CORE CDT Build Console [led]
& Debug arm-none-eabi-objcopy -0 binary "led.elf* “led.hin" A
(&= PERIPHER Finished building: led.bin
& STARTUP Invoking: Cross ARM GNU Print Size
(= SYSTEM arm-none-eabi-size --format=berkeley "led.elf”
© - USER v text  data bss dec hex filename v
< > < >

Writable Smart Insert 36:9

¥ Programmer SZHF% Edit > Configure Device 3¢ T. E.£ Configure
Device ““2”, $TH Device configuration.

R 2 GWAINS-2C/GWINSR-2C, FHEGETRE , & 2-13 firx.
® Access Mode Hi%lF, #EF “MCU Mode” #ET.

® Operation FH%1%, ##“Firmware Erase, Program "i£ 1 5“ Firmware
Erase, Program, Verify” &0,

® FW/MCU/Binary Input Options > Firmware/Binary File i£5i, S A#{F
e k] BIN SCF.

& 2-13 284+ GWINS-2C/GWI1NSR-2C F#H &M &

Wi Device configuration ? *

Derice Operation
heooess Mode: MCU Mode -

Operation: Firmware Erase, Program -

Firmware Eraze, Frogram

FWAMCU/Binary Input Options

Firmware/Finary File: |C:/@Dfworkspace/led/Tebuz/led bin | I .. I

Sare Cancel
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W2 GWINSE-2C, THULADICE, WK 2-14 Fix.
® Access Mode THi%%K, & “SecureFPGA Mode” i1
® Operation FHhi%F, %# “Firmware Erase, Program Securely” £ .

® FW/MCU/Binary Input Options > Firmware/Binary File i£1i, S N#f4
e 2 BIN 3Cf.

& 2-14 8B4 GWINSE-2C T#Hitmfie &

W Device co nfiguration ? b4

Device Operation
hecess Mode: SecureFPGA Mode -

Operation: Firmware Erase, Frogram Securely -

Firmtare Erasze, Program, Yerify with Security(One Time Programmable For
Eew huthentication Code)

FY/MCU/Binary Input Options

Firmware/Binary File: |C:/@D/workspace/led/Debug/led. bin | | I

Save Cancel

® i “Save”, SEM FEIETIACE

5% Device configuration J&, . Programmer 1. H 4%
Program/Configure ““0”, 52/ Gowin_EMPU(GW1NS-2C)#k {1 4w F2 —
il BIN S %k

2.2.5 FEL&AR

5EH Gowin_ EMPU(GWINS-2C)3 4 F 4G, WA P Fdt
W, B PLEEF AR S J-LINK 1 528, 7R84/ MCU #4#it (f8
28 IR MCU B4 51 415 R3S A A E MCU BB HREF—F0 .

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

Fic B 1 i 1

MCU JTAG # I

MCU JTAG # [11]#:

BRI LA
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® JEAHAF I
B ERHFRAEFR

Project Explorer # & /1, &3 411 0 H T2 1) Properties > C/C++
Build > Settings > Debugging > Debug level” &I, A E RSN
“Default(-g)” &% “Maximum(-g3)”, K 2-16 i~
& 2-15 B E SR RER

i Tool Settings ) Toolchains [l Devices . Build Steps Build Artifact Binary * | *

(# Target Processor Debug level Maximum (-g3) >
@ Optimization

3 Warnings Debug format Toolchain default w
(¥ Debugging [[]Generate prof information (-p)
w B3 Cross ARM GNU Assembler [ Generate gprof information (-pg)
(2 Preprocessor Other debugging flags
(2 Includes

25 Warnings
2 Miscellaneous
v By Cross ARM C Compiler
% Preprocessar
25 Includes
(# Optimization
(# Warnings
2 Miscellaneous
v ) Cross ARM C Linker
(# General
2 Libraries
2 Miscellaneous
v B3 Cross ARM GNU Create Flash Image
(# General
w 83 Cross ARM GNU Print Size
# General

BiC B 3R A 1% T
WS BAL “Run > Debug Configurations > GDB SEGGER J-Link

Debugging”, FHEERE “New” HEIT, 7 FT TR M HCH R B B L 0,
ik 2-16 FioR.
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& 2-16 233 A B R TR

{ Debug Configurations

Create, manage, and run configurations

EE

type filter text
[T] C/C++ Application
[] C/C++ Attach to Application
[£] C/C++ Postmortem Debugger
[T] €/C++ Remote Application
[£] GDB Hardware Debugging
[t] GDB OpenOCD Debugging
[E] GDB PyOCD Debugging
[€] GDB QEMU Debugging

v [€] GDB SEGCTR t 1-t-rb. i
[E] led De New
& Launch Gr Duplicate

Delete

Filter matched 11 of 63 items

Configure launch settings from this dialog:
- Press the 'New' button to create a configuration of the selected type.
) - Press the ‘Duplicate’ button to copy the selected configuration.
3 - Press the 'Delete’ button to remove the selected configuration.
-

% - Press the Filter’ button to configure filtering options.

- Edit or view an existing configuration by selecting it.

Configure launch perspective settings from the Perspectives’ preference page.

Debug Close

b= e VAN 7 ER TR NI Al

1. GEFF “Main” BRI, e E A0 s AR K4 RS S B

2-17 Fi7n.e

an &

& 2-17 Bt B Main 1%£IR

{4 Debug Configurations

Create, manage, and run configurations

X B~

type filter text
[E] C/C++ Application
[E] C/C++ Attach to Applicatiol
[E] C/C++ Postmortem Debug
[E] C/C++ Remote Application
[&] GDB Hardware Debugging
[£] GDB OpenOCD Debugging
[€] GDB PyOCD Debugging
[t] GDB QEMU Debugging

v [] GDB SEGGER J-Link Debug:

] led Debug

= Launch Group

£ >
Filter matched 11 of 63 items

Name: ||ed Debug

E] Main %5 Debugger| I+ Startup | &+ Source | [T] Common | 7, SVD Path
Project:
‘Ied Browse...
C/C++ Application:
‘ Debugiled.elf
Variables... Search Project... Browse...
Build (if required) before launching
Build Configuration: | Select Automatically ~
() Enable auto build () Disable auto build
(® Use workspace settings Configure Workspace Seftings...
Revert Apply

2. ¥$“Debugger” L1, it & Debugger #3144 FRANE R D455 R,
K 2-18 Fiok.

IPUG519-1.5
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Device name: Cortex-M3
Endianness: Little

Connection: USB

Interface: JTAG

Gowin_EMPU(GW1NS-2C){{ 3 #F JTAG ii# 1, ALK SWD ik
. 221 Connect to running target i%& i,

2-18 B E Debugger %I

W Debug Configurations X
Create, manage, and run configurations p :ﬁ
. =1 o
= X | i Name: ||Ed Debug ‘
type filter text [Zl Main | %% Debugger [+ Startup| B Source| ] Comman| & SVD Path
[£] C/C++ Application J-Link GDE Server Setup "
[£] C/C++ Attach to Applicatio: Start the J-Link GDB server locally [JConnect to running target
[t] CfC++ Postmortem Debug: — —
[£] C/C++ Remote Application Executable path: ‘${|||n|-c7path}f${||m|-cigdbserver} Browse
[€] GDB Hardware Debugging Actual executable: ‘C:fprogram Files (x86)/SEGGER/JLink/ILinkGDBServerCL.exe

GDB OpenOCD Debuggin
P gging

(to change it use the global or workspace preferences pages or the project
[£] GDB PyOCD Debugging

[£] GDB QEMU Debugging Device name: ‘Cor‘tex—MS | Support
v [c] GDB SEGGER J-Link Debug, Endianness: @ Little O Big
<] led Debug Comedion:  ®USS OB [ |(UsB seril or 1P name

B Launch Group Interface: OSWD @ ITAG

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

< > : _
Filter matched 11 of 63 items heyert pply

MCU JTAG #ERX {#

i F N #8544 Programmer, ¥ Gowin_EMPU(GW1NS-2C)f) MCU
JTAG 18X, T2 U] 21 5 2

M GMD Z A4~ Run > Programmer 8¢ T 24+~ Programmer “U 7, #T
JF Programmer T #444: .

¥ Programmer 25+ Edit > Configure Device 5{ T. E.£% Configure
Device ““2”, $TH Device configuration.

R 2 22 GWINS-2C/GWINSR-2C, MCU JTAG MR JHAc &, i
K 2-19 firs.

® Access Mode T4, %4 “MCU Mode” &1,
® Operation Ni%|E, %+ “Connect to JTAG of MCU” i1,

IPUG519-1.5 26(28)




2 GOWIN MCU Designer 2.2 TFERR

& 2-19 8 GWINS-2C/GWI1NSR-2C MCU JTAG #& 3 {138 &
i Device configuration 7 et

Device Operation
Aceess Mode: MCU Mode -

Operation: Connect to JTAG of MCU -

Comnmect to JTAG of MCIUL

Save Cancel

IR 2R GWINSE-2C, MCU JTAG #( UL , 4nF 2-20 fi.
® Access Mode 7413, & “SecureFPGA Mode” &I,
® Operation FHiFl3K, #%EFF “Connect to JTAG of MCU” £,
[ 2-20 2&#F GWINSE-2C MCU JTAG &R YI#HKE &
{s Device configuration 7 X

Device Operation
Access Mode: SecureFPiGA Mode -

Operation: Connect to JTAG of MCU -

Connect to JTAG of MCU

Save Cancel

® iii “Save”, 5EH MCU JTAG AL E .

5€ ik Device configuration J&, i Programmer T. 5=
Program/Configure ““&”, 58 MCU JTAG B Pk .
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MCU JTAG EO)i%
DL A & T B4 DK-START-GWINS2 V3.1 FF & AR R .

FI I R SW3. SW4., SW5. SW6 $kiEH ¢ (JTAG #11 TCK.
TDO. TDI A1 TMS) 1 “Download” ¥]#t 5 “MCU debug”.

!

e {£ MCU JTAG #x{YJ#: A1 MCU JTAG # OVt f2 9, D ARERH KR L HUIRES,
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