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® MCU I SRR BT SCRE/ME % % PSRAM;
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1 ARM Keil %4 1.1 B3

1 ARM Keil 3

1.1 RHFRE

152% ARM Keil MDK Mk #24L 1) Getting Started with MDK.
E!
A UE H ARM Keil MDK V5.26 & UL _FfiRAs .

1.2 TR

i ARM Keil MDK #417 Gowin_EMPU_M1 B4 wfE & it, 75EA)#
TR BoEET SR, gk, TERMIER.

1.21 81T

WA ATH ARM Keil MDK, &£ 542 “Project > New uVision
Project...”, BT, Wk 1-1 Fix.

E1-18ETE

p\Vision — [m] *®
File Edit WView Project Flash Debug Peripherals Tools SVCS Window Help

M &5 [ @ |[romNempision Projeds P M| = E G| B wos aela-
@ I_l I_l @ Mew Multi-Project Workspace... )| ﬁ % ’ ‘} @

Open Project...
Project

Close Project

Export

Manage

Select Device for Target ...
Remove ltem
A% options... Alt+F7
Clean Targets
[:£] Build Target F7
\:l Rebuild all target files
& Batch Build

Q Batch Setup..,
Eer. |€¥Eo. | &
EF Translate... Ctrl+F7

Build Output

[ stop build

Create a new pVision project
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https://armkeil.blob.core.windows.net/product/gs_MDK5_4_en.pdf

1 ARM Keil &1 1.2 TREMER

1.2.2 B &%
AR

Gowin_EMPU_M1 4 & ARM Cortex-M1 W%, Frbl sS85 E A
“ARM Cortex M1 > ARMCM1”, 4n& 1-2 fizs.

F1-2 ip E&SH

Select Device for Target 'Target 1'... *

| Software Packs j

Vendor:  ARM
Device:  ARMCM1
Toolset:  ARM

Search: |

Description:

S--@ ARM
"5 ARM Cortex MO
‘% ARM Cortex MO plus
=1 ARM Cortex M1

The ARM Cortex-M1 FPGA processor is intended for deeply embedded
applications that require a small processor integrated into an FPGA.
The ARM Cortex-M1 processor implements the ARMvE-M architecture
profile.

"5 ARM Cortex M23

“% ARM Cortex M3

Y% ARM Cortex M33

"% ARM Cortex M35P

% ARM Cortex M4 =

E.E ROM # RAM
Gowin_EMPU_M1 [N BT84 7t B AR Te 2 7ty E N ROM.,
Gowin_EMPU_M1 1] N B A7 fif 25 B AR EE A7 23 1F 8 RAM.

1. B & ROMC Internal Instruction Memory) A1 RAM(Internal Data Memory
I iE bk AT Size.

ROM 24l F1 Size At & :
® Ji4h SPI-Flash Memory F #5157 2
- ROM jzi5Hht: 0x400;

- ROM Size: iR ITCM Size FIZirfC B R EE,
7 ITCM Size 32KB, |4 & 0x7C00.

® N ITCM #I4a{E T #m 2l 7 3k
-  ROM jZifshik: 0x00000000;

- ROM Size: iftR#EM{4F11t ITCM Size [ISCPrlic Bk E, 4
4 ITCM Size 32KB, % & & 0x8000.

RAM s A Size At & -
® RAM i#2i5iH: 0x20000000;
® RAM Size: iR DTCM Size [ SZhrlic B Ri%E, il

IPUG536-2.0 2(22)
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2
He

DTCM Size 32KB, # &} 0x8000.
S RT Fr A Block RAM BE#E77f# 5L, ITCM Al DTCM K Size FCE A

I A Block RAM ) 5 K AFfift B2 -

GW1N-9/GW1NR-9/GW1N-9 C fR/GW1NR-9 C Jiit, ITCM B DTCM #
KATHCE Jy 32KB, Wi ITCM 8 DTCM HAM 7 g 2e L E v 32KB, T
B MR RR AR E N 16KB;

GW2AN-9X/GW2AN-18X, ITCM 5, DTCM #izx KAl & & 32KB, i
ITCM =, DTCM /N 174 &% CLAC B A 32KB, N 5 — A7t 25 5 K H BE AL
B N 16KB;

GW2A-18/GW2A-18 C fix/GW2AR-18/GW2AR-18 C }ix/GW2ANR-18
C i, ITCM 8 DTCM i KrICE N 64KB, @i ITCM 5, DTCM F:A4
el s CECE N 64KB, W7 —/MEftde iR A et E N 16KB;
GW2A-55/GW2A-55 C }ix/GW2AN-55 C }iiz, ITCM 5 DTCM & KAl i
BN 256KB, I ITCM 5 DTCM FANT74k 28 CUAC B A 256KB, 7
— MR K R BERCE N 16KB;
GWS5AT-138/GW5AST-138/GW5A-138, ITCM & DTCM & KT B K
512KB, % ITCM 5t DTCM FAf7fig2% AL E N 512KB, T 57— A7
fitias i K R AERCE N 128KB;

GW5A-25, ITCM & DTCM 5 KA & A 64KB, 1% ITCM = DTCM
A CACE N 64KB, N 75— MEfif#s i K A RERCE v 32KB.

ROM (lInternal Instruction Memory) #1 RAM (Internal Data Memory)

MIBCE, Wi 1-3 Fros.

it DK-START-GW2A18 V2.0 JF Akt ZH5¥it, “ROM” jiaikix

BN “0x400”, “Size” BN “0x7C007, “RAM” itighht i & N
“0x20000000”, “Size” &H N “0x8000”,
1-3 it E ROM #1 RAM

kA Options for Target 'led’ >
Device Target ]Dutput ] Listing] User ] C/C++ ] hsm ] Linker ] Debug ] Utilities
ARM ARMCM1 Code Generation | J
ARM Compiler: Use default compiler version 5
al (MHz):
Operating system: | None j I™ Use Cross-Module Optimization
System Viewer File: ™ Use MicroLIB ™ Big Endian
I Use Custom File
Read/Only Memory Areas Read/Write Memory Areas
default  off-chip Start Size Startup default  off-chip Start Size Molnit
I Rom: C ™ Ramt: | | r
™ ROM2: o) © RAM2: | | r
[ ROM3: 's ™ RAm3: | | ~
on-chip on-chip
W IROM1. |0x400 B<7C00 & IRAMT. |x20000000 [0x8000 r
™ IROM2: . T IRAMZ: | | r
0K | Cancel | Defanlts | Help

3(22)




1 ARM Keil # 4

1.2 TREMER

IPUG536-2.0

2. BcE ROM (External Instruction Memory) 1 RAM (External Data
Memory) 245l Size.

ROM 2 an btk #1 Size f & -

® ROM jZifHuhE: 0x00000000;

® ROM Size: IHRMEM TSP Size W E -

RAM 246tk F Size L E

® RAM iZifhik: 0x20100000;

® RAM Size: EIREMELFETT5LFR Size W HE -
BoEH iR

Gowin_EMPU_M1 8 fHgmts e it , 7 2 A g is it Binary S,
FIT A5 224 axf SO+ U  Binary SC 4% s

WAL AR AR Bt Binary SCHHE N ITCM A6 1E, 7 2248 H
make_hex.exe T H., FBA-4fE it Binary SCH#5 3y YA+ 753k i e
A itemO. item1. item2 T item3.

User fip AT 1B I SO U TR 7, il 1-4 Bos.
® Run #1: fromelf.exe --bin -o bin-file axf-file

® Run #2: make_hex.exe bin-file
B 14 Be B HER

K Options for Target 'led’ X

Device ] Target ] Dutput] Listing User ]C;‘rC'H' ] h=m ] Linker ] Debug ] Utilities]

Command ltems User Command w Stopon Bxi.. 5.
= Before Compile C/C++ File
[ Run#1 (3] Mot Specified [
[~ Runz2 (3] Not Specified [
—|--Befare Build/Rebuild
[~ Run#1 (5] Mot Specified [
[~ Run#2 (3] Mot Specified [
= After Build/Rebuild
[+ Run#1 D:\Keil_wSARMVARMC Chbin'\fromelf .exe --bin ... ‘__'ﬂ Mot Specified ||
[V Run#2 make_hex.exe led.bin (3] Not Specified [

W Bun ‘After-Build’ Conditionally

[¥ Beep When Complete I~ Start Debugging
0K | Cancel Defaults Help
[Tl R e

FLE C AL igAs, i ferh FRIRA C Akt Be & &
1-5 ffr

4(22)




1 ARM Keil &1 1.2 TREMER

& 1-5 BL B Sk R

K Options for Target 'led’ X
Device ] Target] Output ] Listing] Uzer C/T++ l)\sm ] Linker ] Debug ] Utilities]
Preprocessor Symbols
Define: |
Undefine: |

Language / Code Generation

™ Execute-only Code I~ Strict ANSIC Wamings: |Al Wamings -

Optimization: |Level 0 (00) [~ Enum Container always int |

I~ Optimize for Time I Plain Charis Signed ™ No Auto Includes
I~ Split Load and Store Multiple ™ Read-Only Position Independent [v¥ C33 Mode
[¥ One ELF Section per Function [ Bead-Write Position Independent [~ GNU extensions
Include | \CORE:.\PERIPHERAL\inc:. \STARTUP:.\SYSTEM;. \USER D
Paths
Misc |
Controls

Compiler |99 © —cpu Cortex-M1 i -g 00 —apcs=interwork —split_sections -1 ./CORE -| . /PERIPHERAL/inc  ~
control |- ./STARTUP - ../SYSTEM -l ../USER

string hd

0K | Cancel Defaults Help

B BB EIR
o TiiE i HARKA
- U-LINK fiE 2
W R A U-LINK 5 545, | Debug &I & N ULNK2/ME
Cortex Debugger;

- J-LINK i E 2
R R A J-LINK 1535035, ) Debug & 5L & A
J-LINK/J-TRACE Cortex.
® it E ik kA
- JTAG ik M2k
WRACE N JTAG W D288, & ki 1-6 Fior.

IPUG536-2.0 5(22)
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E 1-6 BB JTAG BN 2R

Cortex JLink/JTrace Target Driver Setup

Debug |Trace | Flash Dm\rnloadl

J-Link / J-Trace Adapter - JTAG Device Chain
SN |4294967295 > |DCODE Device Name | IR len | Move
Device: W TDO | @ 0x4BADD477  ARM CoreSight JTAG-DP 4 Up |
HW : v8.00 dll :I V6.94 o Dﬂwnl
< >
W : J-Link ARM V8 compiled No
Port: Max & Autornatic Detection 1D CODE:
I vI 5 MHz - © Manual Configuration  Device Name:
Auto Clk | Add Delete | Update IR len:
Connect 8 Reset Options Cache Options. Download Options
Connect: |Normal j Reset: INormaI j ¥ Cache Code [~ Verify Code Download
¥ Reset after Connect v Cache Memary [~ Download to Flash
Interfac TCR/IP Misc
Network Settings
@ USB (" TCP/IP .
IP-Addres: Port (Auto: SRS ILink Info |
Scan | I 127.0 .0 . 1 I 0
Ping | JLink Cmd |
State: ready

[we | = |

wAw |

- SW iR MR

IARACE Y SW IR R, BCE TR 1-7 .

E 1-7 BB SW it 3E

Cortex JLink/JTrace Target Driver Setup

Debug |Tra:e I Flash Downloadl

Port: Manx

% Autornatic Detection

J-Link / J-Trace Adapter ~ SW Devic
SN: IW[ DCODE Device Name Move
Device: | JLnkARM SWDI| @ 0x2BAD1477  ARM CoreSight SW-DP iI
Hw: | VB0 4 W M
FW: |J-Link ARM V8 compiled No

1D CODE: I

IS MHz -

Auto Clk |

S -

Add | Delete

= Manual Configuration  Device Narme: I
IR len: I

Update |

Connect & Reset Options.

Connect: [Normal

j Reset: INDrmal d

[¥ Reset after Connect

Cache Options.

v Cache Code
¥ Cache Memory

Download Options

[~ Verify Code Download
[~ Download to Flash

rInterfac TCR/IP Misc
& USE " TCR/IP Retrerls 2 itgs p— . |
IP-Addres: Port (Auto: urodete )
Scan I 127 . 0 . 0 1 :I 0
Ping | ILink Cmd |
State: ready

R

waw |

IR M SR B T -

iH XM “Download Options > Verify Code Download” &1 .
15 <M “Download Options > Download to Flash” %,
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EC & Flash i&IR

IR FBEAL R, 15X “Update Target before Debugging” 13,

UpE 1-8 Fim .
1-8 AL E Flash j&IR

kA Options for Target ‘led’

Configure Fash Menu Command
{* |lse Target Driver for Flash Programming
— Use Debug Driver —

Device ] Target ] Output ] Listing] Uzer ] C/C++ ] Asm ] Linker ] Detug  Vtilities

[v Use Debug Driver

Settings ™ Update Target before Debugging

Init File:: |

" se External Tool for Flash Programming

Command: |

L]

Arguments: |
-

Configure Image File Processing (FCARM):
Qutput File:

Add Output File to Group:

STARTUP

Image Files Root Folder: |

™ Generate Listing

0K |

Cancel Defaults |

Help

o BRI ANsE St

i %48 1 4 SPI-Flash Memory T3] §77 2, BUfF 14 0l 75 2
n#ER R YIS, “Debug > Initialization File” w591, N
WIEEAL A “ext_debug.ini”, &l 1-9 Fiar,

1-9 B E AR

K Options for Target 'led’

I~ Limit Speed to Real-Time

Iv Load Application at Startup

Initialization File:

¥ Run to main()

Restore Debug Session Settings
IV Breakpoints v Toolbox
v Watch Windows & Performance Analyzer

Iv¥ Memory Display [v System Viewer

" Use Simulator ~ with restrictions Settings * Use: |J-LINK / J-TRACE Cortex

| J |.'-ert_debug.ini

Device ] Target] Output ] Listing] User ] CAC++ ] hem I Lirker Debug Utilities]

Iv¥ Load Application at Startup

Initialization File:

Restore Debug Session Settings
[v Breakpoints v Toolbox
¥ Watch Windows

[+ Memory Display [+ System Viewer

Iv¥ Run to main()

CPU DLL: Parameter: Driver DLL: Parameter:
[SARMCM3.DLL | |SARMCM3.DLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:

|DARMCM1.DLL |1:crm

[ Wam if outdated Executable is loaded

|TARMCM1.DLL |1:cr-11

[~ Wam if outdated Executable is loaded

Manage Compeonent Viewer Description Files ... |

= 1

Caneel Defaults |

Help

7(22)




1 ARM Keil # 4

1.2 TREMER

1.2.3 4wiF

1.2.4 T#

SERRARIE g B FE T B S, i THEE: “Build” (L) 58F “Rebuild”

files”, 4mikr= EEgmFE ¥ it Binary SCAFE DU AN+ 753k i 4% S 4 itemO.
itcm1. itcm2 1 item3, & 1-10 .

& 1-10 T4%HF

BB CilUsers\liukai\Desktop\gwSastiled1\PROJECT\led.uvprojx - p¥ision - o X
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
5Ha| @ | | | == | @ ros VRe Q-le o @B A
e W e UK B evE
Project L= | [ mainc | ] startup GOWIN_M1s = | ] system GOWIN_Mi.c - X
= %% Project: led - 10/t
B4 led 2
=15 STARTUP 3
] startup_GOWIN, :
B 5 SVSTEM z
[ system GOWIN 7
=[5 PERIPHERAL g
9
] GOWIN_MI_gpi i
1 GOWIN_M1_mis 11  #in
[1 GowIN_M1_tim 12
] GOWIN_M1_uar 13 :
12 vwoi ol
) GOWIN M1 _wd 15 void delay(_ IG uint32_t nCount);
1 GOWIN_M1_car 16 - -
[ GOWIN_M1_du: 17 * Definitions
] GOWIN_M1_eth 18 int main(void)
o 18 B4
] GOWINMIi2e. 20 SystemInit(); //Inicializes system clock
1 GowIN_MI_ttc. 21 GPICInit(); Initializes GPICO
N s e e
« v v =
Eer.. <

L - |
con ~
con
con
co

1

Pr ize: Code=720 RO-data=224 RW-data=4 ZI-data=1023

2. command #1: D:\Keil vS\ARM\ARMCC\bin\fromelf.exe --bin -o led.bin .\Objects\led.axf
".\Objscts\led.axf"” - 0 Error(s), O Warning(s).

Build Time Elapsed: 00:00:07

* ILink Info: Reset: Reset device via AIRCR.SYSRESET J-LINK / J-TRACE Cortex

e Gowin. EMPU_ M1 AR ¥t 2m i e, S AFgmAE vt R ok,
H5¥E. IPUG532, Gowin EMPU M1 F#Z2EFH

1.2.5 ZEFELEIR

IPUG536-2.0

SE FSCREAE B 11 77 A ARG A2 150 1RSI SC A RN A 2 R 8 1 72 AR I AR S
Bt Binary SCHF N EUE, G A P B s B R @, AT PLESE U-LINK
8 J-LINK 15 25 E 28 .

PRI LR 8 PR A, T/ SR g R A B
1. RIS

PRI 25 3] FPGA 1O ) Debug Access Port
(JTAG 3~JTAG_18, VCC #1 GND) W&, ZE#: J-LINK 5 U-LINK.

2. JashiER

HEH: U-LINK B J-LINK {5 E48, il THF: “Debug” (@), HEH
¥4 “Debug > Start/Stop Debug Session”, #ENHRARAS, A LAAT W A%
B, BB BT EEE, wE1-FR.

8(22)
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1 ARM Keil # 4

& 1-11 BEhEK

KA CaUsers\liukai\Desktop\gwSast\led 1\PROJECT\led.uvprojx - piVision — O X
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
NS @ % L@ RaEa b5 I itz | B ros JRe(@-|le oo &|E-| A
o = = .
FEe vpouy DB EaRH E0-2-8- 0 8- 2%
Registers 2 E Disassembly P =
Register [velue 0x0000074€ BDOS POP {x3,pch ~
= 20:  SystemInit(): //Initializes system clock
c>0x00000748 FTFFFFES BL.W SystemInit (0x0000071C)
21: GPICInit(); //Initializes GPIOO
22:
0x0000074C FTFFFESF BL.W GPIOInit (0x0000060E) v
. PO R
] main.c | ] startup GOWIN_M1s ] system GOWIN_Mlc ] GOWIN_M1_gpio.c - X
16 -
17 /* Definitions =/
18 int main(void)
000000000 18-t
f* 20 || SystemInit(); //Initializes system clock
21 GPIOInit(); //Initializes GPIOQ
22
5 23 while (1)
[ Systen 2 t o .
5 Internal ® GPIO_WriteBits (GPIOO,0x1):
Mode Thread 26 delay(4333000);
~Stack (5 27
& 23 GPIO_WriteBits (GPIOOD,
29 delay(4333000);
30 v
[ElProject | = Registers < 24
Command 2 CallStack = Locals @
BS \\led\../USER/main.c\25, 1 ~ | Name Locatien/Value Type
BS \\led\../USER/main.c\28, 1 N PR ;
BS \\led\../USER/main.c\31, 1 main int f()
B5 \\led\../USER/main.c\34, 1
v
< >
>
ASSIGN BreakDisable BreakEnable BreakKill BreakList | (1call Stack + Locals |.f|neum;1
J-LINK / )-TRACE Cortex t1: 0.000000

1.3 &E&it

IPUG536-2.0

Gowin_EMPU_M1 3 ## ARM Keil MDK  ( 2384k 14 i s -
I E 2, BRI N 2% kit
...\ref_design\MCU_RefDesign\Keil_RefDesign

V5.26) #%
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http://cdn.gowinsemi.com.cn/Gowin_EMPU_M1.zip

2 GMD %A 21 w5 E

2 GMD £

21 RHRESEE

E 2 SRR AL GMD B 235 R #
http://www.gowinsemi.com.cn/prodshow.aspx.

GMD ¥t 5 E, #5% SUG549, GOWIN MCU Designer /1)
151
byl
EUAE ] GMD V1.2 J L A

2.2 TI24E4R

1§l GMD #47 Gowin_EMPU_M1 # b gmfeikit, FEAIE TR, i
BT, mEARIG. miF. FEAELAR.

221 IETHE
fEIE
WP T AR “New” () BSEHF: “File > New > C Project”, 1A
2-1 fli7R.

1. @STIH A RRAIIH A7 E
2. IEFELIHIEM “Empty Project”;
3. kFgmir T HuE “ARM Cross GCC”.

IPUG536-2.0 10(22)



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

2 GMD %A 2.2 TFEAAR

E21g#ETE

W C Project O >

C Project —
Create C project of selected type

Project name: |gowin_led

Use default location

DAGMD_workspace\workspace_ cm1\gowin_led Browse...

default

Project type: Toolchains:

v (= Executable 2 ;
® Empty Project RISC-V Cross GCC

£ >

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

2 = Back Next = FEinish Cancel

R AL E AR
T GRCE KR “Debug” 1 “Release”, &l 2-2 fir.
B 22 EFEF AR EXRE

¢ C Project O X

Select Configurations p—

Select platforms and configurations you wish to deploy on

Project type: Executable
Toolchains: ARM Cross GCC

Configurations:

) Debug Select all
% Release

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

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

?) = Back . MNext = Einish Cancel

IRFERIF T A SMERE
R X i T B 5E arm-none-eabi-gcc K HPFT7EEE1R, UGN E
Toolchain name #1 Toolchain path, & 2-3 7w,

IPUG536-2.0 11(22)
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& 2-3 IEFmiF T REMER

Ay 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|

Toalchain path: | D:\GMDVtoolchaim\ARM _toolchainibin Browse...

':?3' Mext = Finish Cancel

ENIETRE
se LAREAIEE 5, 7F Project Explorer #f F Wi P I m H TRE, S
AR ARAS, NIRRT
il GMD_RefDesign 2% & it, BRI ITIE TR LA, T
i
CORE: ARM Cortex-M1 MCU H#%E X
PERIPHERAL: #M&IKa) bk 0%
STARTUP: MCU W% 5| 38 3 34
SYSTEM: AMEZAF8E L REVIGHLA RGN B
USER: H /N BT
GOWIN_M1_flash.ld: GMD Flash %% %%

S H TR G, 7E Project Explorer #1818 iRk 52417 TR, £
EFE “Refresh” £, Hah 5B 4170 H TR R S5/ AACHD .

2.2.2 fic B ik

IPUG536-2.0

Project Explorer M, &5 2471 T2, f 8L “Properties > C/C++
Build > Settings”, BCE 4T LA SEEETI,

Bg & Target Processor

fi & “ Target Processor > ARM family ” £ 1, %% ific & A4 “ cortex-m1”,
ﬁn EI 2'4 Fﬁﬂ_‘—\A o
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[& 2-4 it E Target Processor

B Tool Settings &) Toolchains B Devices # Build Steps

@ Target Processor
(& Optimization
(£ Warnings
(# Debugging
v ) Cross ARM GNU Assembler
( Preprocessor
(# Includes
(# Warnings
(8 Miscellaneous
w B3 Cross ARM C Compiler
@ Preprocessor
(& Includes
(& Optimization
(£ Warnings
(& Miscellaneous
v ) Cross ARM C Linker
(# General
(2 Libraries
(# Miscellaneous
v &) Cross ARM GNU Create Flash Image
(E General
w B3 Cross ARM GMNU Print Size
(& General

ARM family cortex-m1
Architecture Toolchain default
Instruction set Thumb (-mthumb])

[ Thumb interwork (-mthumb-interwork)

Endianness Toolchain default
Toolchain default
Toolchain default

Unaligned access | Toolchain default
Generic (-mcpu=generic)
Toolchain default
Toolchain default
Toolchain default
Enabled (+simd)

Small (-memodel=small)

Strict align (-mstrict-align)

Build Artifact Binary Parsers | *

Other target flags

B E Cross ARM GNU Assembler > Preprocessor

B & “Cross ARM GNU Assembler > Preprocessor > Defined symbols
(-D)” kI, ZkIkcE A “_ STARTUP_CLEAR_BSS”, i 2-5 Fiix.

13(22)
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[ 2-5 A E Cross ARM GNU Assembler > Preprocessor

B Tool Settings % Toalchains [ Devices # Build Steps Build Artifact Binary Parsers | * | *

(2 Target Processor Use preprocessor
# Optimization [JDo not search system directories (-nostdinc)
# Warnings [JPreprocess only (-E)

o .
(22 Debugging Defined symbols (-D) & w2
v & Cross ARM GNU Assembler

& Preprocessor
& Includes
2 Warnings
(2 Miscellaneous

v B3 Cross ARM C Compiler
(2 Preprocessor
2 Includes
2 Optimization
 Warnings
# Miscellaneous

v B3 Cross ARM C Linker
# General
@ Libraries Undefined symbaols (-U) &

& Miscellaneous

v &3 Cross ARM GNU Create Flash Image
& General

v [ Cross ARM GNU Print Size
# General

B E Cross ARM C Compiler > Includes

fic & “Cross ARM C Compiler > Includes > Include paths (-1)” £,
ZIEELE C k5| Higit, Wikl 2-6 frox.
%41 GMD_RefDesign 2% ¥ i1, C kX5 HEEARE, W RHR:
"${workspace_loc:/${ProjName}/CORE}"
"${workspace_loc:/${ProjName}/PERIPHERAL/inc}"
"${workspace_loc:/${ProjName}/SYSTEM}"
"${workspace_loc:/${ProjName}/USER}"

IPUG536-2.0 14(22)
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E 2-6 iLE “Cross ARM C Compiler > Includes”

® Tool Settings & Toolchains M Devices . Build Steps Build Artifact Binary Parsers | * | *

(2 Target Processor Include paths (-1} = 2R I
L) imizati
g Optlr‘rjlzatlon pace_loc;/${ProjName}/CORE}
&2 Warnings "${workspace_loc:;/${ProjName}/PERIPHERAL/inc}"
(¥ Debugging "${workspace_loc;/${ProjName}/SYSTEM}"
v 83 Cross ARM GNU Assembler "${workspace_loc:;/${ProjName}/USER}"

(22 Preprocessar
2 Includes
(# Warnings
(£ Miscellaneous
~ By Cross ARM C Compiler
(22 Preprocessar Include system paths (-isystem) &
2 Includes
(# Optimization
2 Warnings
(2 Miscellaneous
v 3 Cross ARM C Linker
(# General
& Libraries

(2 Miscellaneous
v % Cross ARM GNU Create Flash Image
@ General Include files (-include) &
v & Cross ARM GNU Print Size
(# General

Bt E Cross ARM C Linker
i ® “Cross ARM C Linker > General > Script files (-T)” #£3i, %%k
i & “GOWIN_M1_flash.ld” /E5 GMD Flash 448, N 2-7 .
%11 GMD_RefDesign 2% ¥ i1, Flash #2800 E, W FHR:
"${workspace_loc:/${ProjName}/GOWIN_M1_flash.Id}"
GMD Flash ##: % Flash #2ifHihk“FLASH ORIGIN” % &, 41 fiR:
® Internal Instruction Memory
- FLASH ORIGIN: 0x00000000, ITCM Initialization #3377 s

- FLASH ORIGIN: 0x00000400, /7 #4F SPI-Flash Memory T #k5] &
7o

® External Instruction Memory
- FLASH ORIGIN: 0x00000000.

IPUG536-2.0 15(22)
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& 2-7 it E Cross ARM C Linker

& Tool Settings &) Toolchains M Devices & Build Steps

Build Artifact Binary Parsers | *

(2 Target Processor
# Optimization
2 Warnings
(2 Debugging
v % Cross ARM GNU Assembler
@ Preprocessor
2 Includes
& Warnings
# Miscellanecus
~ By Cross ARM C Compiler
(2 Preprocessar
2 Includes
2 Optimization
2 Warnings
& Miscellaneous
v 3 Cross ARM C Linker
(2 General
# Libraries
£ Miscellanecus

# General
v % Cross ARM GNU Print Size
& General

~ By Cross ARM GNU Create Flash Image

Script files (-T) & w8

[(JDo not use standard start files (-nostartfiles)
[]Do not use default libraries (-nodefaultlibs)
[IMo startup or default libs {-nostdlib)
[“1Remove unused sections (-Xlinker --gc-sections)

[JPrint removed sections (-Xlinker --print-gc-sections)

[Jomit all symbeol information (-s)

BCE Cross ARM GNU Create Flash Image

3

lic & “Cross ARM GNU Create Flash Image > General > Output file
format (-O)” &I, ZEECE N “Raw binary”, 724844 FE % it Binary

A, i 2-8 B
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[ 2-8 it ® Cross ARM GNU Create Flash Image

) Tool Settings

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

@ Target Processor

Output file format (-O) | Raw binary ~

# Optimization
(2 Warnings
& Debugging

(& Preprocessor
& Includes
(# Warnings
£ Miscellaneous
~ 3 Cross ARM C Compiler
( Preprocessar
& Includes
(# Optimization
(# Warnings
& Miscellaneous
~ By Cross ARM C Linker
& General
& Libraries
(# Miscellaneous

(% General
v By Cross ARM GNU Print Size
& General

~ By Cross ARM GNU Assembler

v % Cross ARM GNU Create Flash Image

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

Other sections (+])

Other flags

<

Bt & Devices

it & “Devices > Devices” £,

ARMCM1”, il 2-9 Fr.

& 2-9 At E Devices

3 Tool Settings & Toolchains M Devices A Build Steps

Device selection (Used by debug. Mot yet used during buildl}

MName

ARM Cortex AS
ARM Cortex A7
ARM Cortex A9
ARM Cortex MO
ARM Cortex MO plus

v ARM Cortex M1

ARMCM1

ARM Cortex M23
<

Device core: Cortex-M1

Details

Family (2048 kB RAM, 2048 kB ROM)
Family (2048 kB RAM, 2048 kB ROM)
Family (2048 kB RAM, 2048 kB ROM)
Family (128 kB RAM, 256 kB ROM)
Family (128 kB RAM, 256 kB ROM)
Family (128 kB RAM, 256 kB ROM)
Device (Cortex-M1, Rev r1p0, 10 MHz)
Family (256 kB RAM, 4096 kB ROM)

Memory map (Warning: Not yet used to generate the linker scripts!)

ZIETELE N “ARM Cortex M1 >

Build Artifact [mi} Binary Parsers [ ¢ | *

ARMCMI
Section Start Size Startup
IRAMI1 (020000000 000020000 0
IROM1 (000000000 000040000 1
Edit...
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2.2.3 YmiF

224 T#

SER AR T B AR 5 )5 » g e 2410 T2, B T2 A Build“ & 7
gy, Build All“e 7, 8732 LR “ Project > Build Project” 5 Project > Build All”,
iR AR AR g T Binary SO, i 2-10 Fior

& 2-10 #iF

{4 workspace_cm1 - C/C++ - cm1_led/USER/main.c - GOWIN MCU Designer - 0o X
Hle Edit Source Refactor Navigate Search Project Run Window Help
- [ ®-&-GBin|Simillis-0 i@y -[dRE Y5 - v [ouickacess| i g5 |[E
[t Project Explorer 2 = B [ mainc ¥ =8 Bom % = 8
=% v 2;| @file main. <[] 3 SRR RN
O cm1_ahb2_exi Al 18 /% INCIUARE —m e mm e e -
13 em1_aph?2 exi 11 #include "GOWIN_M1.h" o GOWIN_M1.h
B eml_can el £ GPIOInitvaid) : void
U eml_ddr3 14 void GPIOInit(void); £+ delay(volatile uint32
O cm1_dualtimer 15 void delay(__10 uint32_t nCount); o main(void) : int
Efm‘f‘:ﬂmﬂ i ® GPIOInitvoid) : void
cm1 fatfs 185 int main(void) o delay(volatile uint32
B oml_freertos
7 em_gpio_j_int §26  SystemInit(); //Initial system clock
GPIOInit(); //Ini izes GPIO®
W emlizc nit() " .
@ cm1_keyscan while(1)
~ & cml led o
v ginari 025 GPIO_liriteBits(GPIOO,BXE);
3 Binanes delay(4333000); .
Includ -
& Includes < 5 < 5
(= CORE
(= Debug B Console &2 = 8
(& PERIPHERAL oGl EE R B
(& STARTUP CDT Build Console [cm1_led]
SYSTEM Toaas A e
= make all ~
v (= USER Invoking: Cross ARM GNU Print Size
GOWIN_M1_confh arm-none-eabi-size --format=berkeley "cml_led.elf"
[& GOWIN M1 _itc text  data  bss dec  hex filename
- - 6256 1088 68 7412 lcf4 cml_led.elf
GOWIN_M1_ith Finished building: cmi_led.siz
B
GOWIN_MT _flash.ld N
16:47:12 Build Finished (took 331ms)
O cml_mm
O cml_nvic v
I cm1 osram hd
Writable Smart Insert e : =)

e Gowin. EMPU_ M1 AR ¥t 2m i e, S AE A vt R o vk,
H5¥E. IPUG532, Gowin EMPU M1 F#Z2EFH

2.2.5 EEL AR

IPUG536-2.0

2% Gowin_ EMPU_M1 8 Egm 2 i1 Binary U R a5, Wi P&
PEBETHHBLAE,  RTPLOEE AR J-LINK O B8, fE2R IR 2 a4 &
i (R BT 2 T 8BS R B SRR — 20,
Gowin_EMPU_M1 A {EL AR, GFE:

Jic B A Ak T

e B RS

ERRA B

JA SR AFAE A

e B E T

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

Debugging”, FfiE# “New”, A7 4H7 LA AN E LD,
2-11 fizRe
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& 2-11 I R R B 3R

¢ Debug Configurations

Create, manage, and run configurations

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

v [C] GDB SEGGER ! 11~k Plobuicnines
emi_led L1 New
= Launch Grot Duplicate
Delete

Filter matched 11 of 11 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.
¥ - Press the 'Delete’ button to remove the selected configuration.
o - 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

2. IEFFCELHAE AR Main 7k I, BB 4 H1 R TR Project

F C/C++ Application 25i% 17,

& 2-12 Big & Main i£IR

WK 2-12 Fis.

{# Debug Configurations

Create, manage, and run configurations

I BX| B2~

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

v [£] GDB SEGGER J-Link Debugging

[©] cmi_led Debug

= Launch Group

Filter matched 11 of 11 items

Y
@

Name: ‘cmt\ed Debug

[l Main “_%% Debugger| B Startup| i Source| ] Common| & SVD Path

Project:

| eml_led Browse...

C/C++ Application:

|Debug\cml_led.elf

Variables... Search Project... Browse...
Build (if required) before launching
Build Configuration: | Select Automatically “

(O Enable auto build
(@ Use workspace settings

() Disable auto build

Configure Workspace Seftings...

Revert Apply

3. mFCES A ARETY “Debugger” I, BB 4T IEIR TREK
J-Link 1 GDB &£ 51, Wik 2-13 Ais.

- Device Name: Cortex-M1
- Interface: JTAG 8¢ SWD
- Endianness: Little
- Connection: USB
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& 2-13 fit 8 Debugger £

W Debug Configurations

Create, manage, and run configurations

CEX B3

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

~ [E] GDB SEGGER J-Link Debugging

[5] em1 led Debug

# Launch Group

Filter matched 11 of 11 items

@

L

MName: [cm1_led Debug

[ Main |35 Debugger “_B Startup| % Source | [ Common | &, SVD Path
J-Link GDB Server Setup

Start the J-Link GDB server locally

Executable path: [S(link_path)/S(link_gdbserver}

[ Connect to running target

Bro

Actual executable: |C:,’ngram Files (xB6)/SEGGER/JLink/ILinkGDBServerCLexe

Device name:
Endianness:
Connection:
Interface:
Initial speed:
GDB port:
SWO port:
Telnet port:
Log file:

Other options:

Allocate console far the GDB server

to change it use the global or workspace preferences pages or the proj

Cooci | -

@l OBig

ous  OF [ |usserslorb

QO swD @ ITAG

Obute (O Adaptive @ Fixed kHz
E

[ Verify downloads [ Initializ
Local hostonly [ Silent

[-singlerun -strict -timeout 0 -nogui

[AAllocate console for semihosting ,

>

Revert Apply

T

R ERAFRFR

Project Explorer # |+, e 45 411 1A 01 H THE 1) “ Properties > C/C++

Build > Settings > Debugging > Debug level” %,
Default(-g)ak Maximum(-g3), W& 2-15 s,

W E A AE S
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& 2-14 BEERHFEREFR

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

(2 Target Processor Debug level

Maximum (-g3) ~
# Optimization -
" . Debug format Toolchain default ~
(22 Warnings
(% Debugging []Generate prof information {-p)
v & Cross ARM GNU Assembler [J Generate gprof information (-pg)
(£ Preprocessor Other debugging flags
2 Includes

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

B AL

FMBEE T JTAG i3 0 (JTAG_3~JTAG_18, VCC Al GND) f#)
VIBRA AL E, R J-LINK 17 B 28 5 R

I T HA” Debug 4241 T Hi51I2" & ~ 7, 182471 5 H ) Debug L & ,
P EE NTHBOIRES, AT AR E L D IR BB AT SR, W 2-15
Fs o

IPUG536-2.0 21(22)




2 GMD %4

& 2-15 BRI HEL IR

{4 workspace_cm1 - Debug - cm1_led/USER/main.c - GOWIN MCU Designer

Fle Edit Source Refactor Navigate Search Project Run Window Help

v i Thread #1 57005 (Suspended : Breakpoint)
= main( at main.c:20 0x638

4 JLinkGDBServerCLexe

W arm-none-eabi-gdb

W Semihosting and SWV

[l main.c 22

13 /% DEClar@fions —---- - -m o

14 void GPIOInit({void);
15 void delay(_ IO uint32 t nCount);
16

/% DEFARITIONS ~mnmmmmmmmm o mm o m o m oo =
= int main(void)

{
| SystemInit(); //Initializes system clock
GPIOInit(); //Initializes GPIOB

while(1)
Iz

B console &3 & Tasks [f] Problems (3 Executables [ Memo ]
em1_led Debug [GDB SEGGER J-Link Debugging] Semihosting and SWV
SEGGER J-Link GDB Server V6.94 - Terminal output channel

Writable Smart Insert 20:1

i [Riw|oe 0 @3 3 2| [ Eitgilii-O~i® &
45 Debug 52 [i+ ¥ = B  (-Variab.. ¥ % Brea
~ [E] em1_led Debug [GDB SEGGER J-Link Debugging]
v T eml Jed.elf Name

g‘g‘vé_v =] -

Type

= 0O

el | R

B <

5= Outline &2 =0
HERY e k7

GOWIN_M1.h

GPIOInit(void) : void
delay(volatile uint32 1) : void
main(uoid) : int
GPIOInitivaid) : void
delay(volatile vint32_1) : void

e e o 1T T 1

&EEEE  e-n-=0

2.3 &)t

Gowin_EMPU_M1 =¥ GMD (il A : V1.2) BHHREKZ

B, BRI 25 BT

...\ref_design\MCU_RefDesign\GMD_RefDesign

IPUG536-2.0
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