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H WA | Wi

2019/02/18 1.0 | WIRRA.
® MCU I SR BT SCREYT AN % CAN,

2019/07/18 11 Et[};eér;; SPI-Flash. RTC. TRNG. DualTimer. 12C. SPI.

MCU 325 /i 4b SPI-Flash F #8371,
MCU {1 5 A g2 1T SR g A% % DDR3

2019/08/18 1.2 Memory;
® fEE M ITCM. DTCM Size Al IDE |1 i,

2019/09/27 1.3 FE it MCU Za 245 GOWIN MCU Designer & F1ZhfE o
® MCU M-I S FE BT L RFAMT % % PSRAM;
® 3 MCU 4w ¥+ GMD V1.0;

2020/01/16 1.4 o Hi RTOS Bt
® )i AHB2 Fll APB2 ¥ F Jo 26 H2 VA FAR A 225 it

2020/03/05 1.5 Y H FPGA 23F GW2A-18C/GW2AR-18C/GW2A-55C.
®  MCU SCHPAMIBTR S 70k s
®  MCU SZHFAMIEIEAFfif 7% 5
® JJE 61 AHB &£,

2020/06/12 1.6 o 1M 16 APB HAEL.
® GPIO R M MY,
® I°CFF LR IRA,

2021/07/16 1.7 | HH MCU HAFRA

2021/10/12 1.8 GW2AN-9X/GW2AN-18X, & ITCM #1 DTCM Size tl# .
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1 ARM Keil %ft: 1.1 Bfpaed

1 ARM Keil 3

1.1 RHR%

1527 ARM Keil MDK Wi 2 44L 1] Getting Started with MDK.

!
I ARM Keil MDK V5.26 & UL _E A,

1.2 TEEIR

i ARM Keil MDK #4T Gowin_ EMPU_M1 84 4mfeiit, 75500
TR, BCEEI. MBS, k. FEAHER.

1.21 BETHE

MHFTH ARM Keil MDK, IEFZEHEFE “Project > New uVision
Project...”, @@ T, WK 1-1 iR

|22 =]
1-1 BlETHE
KA pvision — O X
File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help
_'j. ; MNew pVision Project...

MNew Multi-Project Workspace...

Open Project...
Project

Close Project

AN

= Pr..

Batch Setup...

EBuild Qutput Translate...

Stop build

1.2.2 BCEiEIN
B2

Gowin_EMPU_M1 & ARM Cortex-M1 ] %, Al L2sfS580 i & Ny
“ARM Cortex M1 > ARMCM1”, tnE 1-2 Fis.

IPUG536-1.8

1(20)


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

1 ARM Keil %ft: 1.2 TFEMER

E 1-2 Bp E 884

K4 Options for Target 'led'

Devics | Target | Dutput | Listing| User | C/0++ | dan | Linker | Debug | Utilities|

|5c-f't}':are Packs J
Vendor: ARM Software Pack
Pack: |ARM.CMSIS.56.0

URL:  http:/fwww. keil. com/pac

Device: ARMCM1
Toolset: ARM

Search: |

=¥ ARM | |The ARM Cortex-M1 FPGA processor is intended for deeply
4 % ARM Cortex MO ::‘;Ti‘dﬁd,:fj applications that require a small processor integrated into

+-“ ARM Cortex MO plus The ARM Cortex-M1 processor implements the ARMvE-M
%% ARM Cortex M1 architecture profile.
= Ortex

+-“1 ARM Cortex M23

#-“15 ARM Cortex M3

+-T5 ARM Cortex M33

+-"T§ ARM Cortex M35P

471 ARM Cortex M4 |

0K | Cancel Defaults Help

EdE ROM #1 RAM
Gowin_EMPU_M1 [ fB+5 4 A7 23 Bl S +a 2 A7 2 F 9 ROM,
Gowin_EMPU_M1 (1] P B A7 a5 B MR EE 71 43 1F 9 RAM.

1. 72 & ROMCInternal Instruction Memory) 1 RAM(Internal Data Memory
FIEaEHbE R Size.

ROM 2 HitiEFl Size FLHE -
® Ji4h SPI-Flash F# a0 3:
- ROM jitishil: 0x400;
- ROM Size: HRIEELEIT ITCM Size (HSLhrBL BRI E, Ll
B R TRAZH R R, "E N 0x7C00.
® N ITCM WIUGE T #E 3077 R
- ROM jii2#5tht: 0x00000000;
- ROM Size: HHERILEKIT ITCM Size [FSZhrlt B R & E, LA
AT K TRAZERIAE], WE N 0x8000.
RAM 2 bt fl Size BLE :
® RAM j2afHill: 0x20000000;
® RAM Size: HEHIEMEEIT DTCM Size HISZhrlit &K% E, LUK
&k TEAZHE I A, %EHN 0x8000,
ZBRT A Block RAM fEA A7 B3R, ITCM F1 DTCM K Size Bt E A
et Fr N Block RAM [ 8 K A7 i U8 -
® GWIN-9/GW1NR-9/GWIN-9C/GWINR-9C, ITCM B DTCM #z k

AIACE A 32KB, WHE ITCM 8 DTCM FEAN TR 42 Ui B N 32KB,
M) 7 — Mg as i ok A BERC BN 16KB;

IPUG536-1.8 2(20)




1 ARM Keil %ft:

1.2 TFEMER

IPUG536-1.8

® GW2AN-9X/GW2AN-18X, ITCM B DTCM # KA it & N 32KB,
R ITCM 5 DTCM N7 25 C B N 32KB, B — N7 fif 28 i

KHABERCE N 16KB;

® GW2A-18/GW2A-18C/IGW2AR-18/GW2AR-18C/GW2ANR-18C,
ITCM B¢ DTCM & KA HC B N 64KB, W15 ITCM 5{ DTCM HAME
fitige CHECE N 64KB, 7 — MEifide i K R Bl B N 16KB;
® GW2A-55/GW2A-55C/GW2AN-55C, ITCM & DTCM & KA il & K
256KB, & ITCM 5 DTCM FAN {7 #s CLBCE N 256KB, | 7 —
M a R R BRI B N 16KB.

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

FIECE, bk 1-3 Fiow.

LA & T B4 DK-START-GW2A18 V2.0 H R R S %11 1),
“ROM” #ihHbHE%E A “0x4007, “Size” ¥ &N “0x7C00”7, “RAM”
G HbE % E A “0x200000007, “Size” #wH A “0x8000”.

& 1-3 it ROM # RAM

kA Options for Target 'led’

Device Target ]Dutput ] Listing] User ] C/C++ ] hsm

ARM ARMCM1 Code Generation
ARM Compiler: |Use defautt compiler version 5 j

stal (MHz):

] Linker ] Debug ] Utilities

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 Maolnit
~  Rom: C  Ram: | | r
™ ROM2: e I RAMZ | | r
™ ROM3: e I RAMZ: | | r

on-chip on-chip
W IROM1 (<400 7C00 & ¥ IRAMT: [220000000 [:x8000 r
™ IROM2: « ™ IRAMZ: | | r
| 0E | | Cancel | | Defanlts |

2. ft#E ROM (External Instruction Memory) #1 RAM (External Data
Memory) 4G HilEA Size.

ROM ji2ifHbtibfl Size FLE :

® ROM i2fHilk: 0x00000000;

® ROM Size: HHRIEAE{H B 115LFx Size W HE .
RAM j&24HHLEERT Size BLE :

® RAM ##hHikE: 0x20100000;

® RAM Size: HRIERE{FEiT5LFr Size % H

3(20)




1 ARM Keil %ft: 1.2 TFEMER

B EMd B

Gowin_EMPU_M1 B4 gwtE st 75 27 A Bk st — ki) BIN ST,
It LA 224 axf SOF g 204 o — i BIN SCFA%

TN SRAd B BevE ik BIN SCHAE N ITCM BIPTaG1E, 75 248 A
make_hex.exe T 1=, FRGEAFiszit ki BIN U # YA oS it il g
SCAF itemO. iteml. item?2 A1 item3.

User i AT SO 0 TR 54, Wl 1-4 Fos.
® Run #1: fromelf.exe --bin -o bin-file axf-file

® Run #2: make_hex.exe bin-file
E 1-4 EEE M H X

kA Options for Target 'led’ *
Device ] Target] Output ] Listing User ]C,-'rC'H' ] As=m ] Linker ] Debug ] Utilities
Command ltems User Command . Stopoon Exi.. S
[=-Before Compile C/C++ File
[~ Run#1 3] Not Specified [
[~ Run#2 5] Not Specified ||
[=-Before Build/Rebuild
[~ Run#1 3] Not Specified [
[~ Run#2 5] Mot Specified [
[=)-After Build/Rebuild
[¥ Run#1 D\ Keil_vARMVARMCC\bin'\fromelf.exe --bin ... l_"}ﬂ Not Specified [
[v Runz#2 rnake_hex.exe led.bin 5] Mot Specified [

Iv¥ Bun "After-Build’ Conditionally
¥ Beep When Complete ™ Start Debugging

[ |  coed | oefedss | Help
BoE Sk R
ML B C KSR AR, g et R b FISK A C koot iC B an i 1-5 s
1-5 BLE KR

K Options for Target 'led" *
Davice | Target | Output | Listing| User  ©/C+ |hem | Livker | Debug | Utilities |
Preprocessor Symbols
Define: |
Undefine: |

Language / Code Generation

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

Optimization: |Level 0 (00) = ™ Enum Cortainer always int r
™ Optimize for Time I Plain Charis Signed ™ No Auto Includes
I~ Split Load and Store Muttiple ™ Read-Only Position Independent V¥ C39 Mode
[¥ One ELF Section per Function I~ Bead-Write Position Independent ™ GNU extensions
Include . \CORE;.\PERIPHERAL'inc;.\STARTUP;.\SYSTEM,.\USER El
Paths
Misc |
Controls

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

string b

0K | | Cancel | | Defaults

IPUG536-1.8 4(20)




1 ARM Keil %

1.2 TFEMER

fig & IR TR
o JLE AN
- U-LINK fj & %8

R FEAE A U-LINK 5 3545, ] Debug &I & N ULNK2/ME

Cortex Debugger;

- J-LINK {i E. 7%

U RE B J-LINK 75 E 28, I Debug &AL & A

J-LINK/J-TRACE Cortex.

® it E g H kA

- JTAG il e

R E N ITAG il D288, & yEui 1-6 Frx.

1-6 B E JTAG FidiEORR

Cortex ILink/ITrace Target Driver Setup

Debug | Trace | Flash Download |

J-Link / J-Trace Adapter JTAG Device Chain

sn:  [sosesiizs | IDCODE

Device Name IR len

Device: J-Link ARM hele QO] 0x4BA00477  ARM CoreSight JTAG-DP 4

HW va.00 dil:[ V6.94
TDI @
FW: J-Link ARM V8 compiled No

Port: Max L]
JTAG v 5 MHz - ()

Auto Clk | |

E
-
-
-

anne ons
Connect; [Normal  +| Reset: [Normal e
onne

Interface TCP/IP

BUE ®TEHD Netwark Settings

IP-Addrese

Cache Options Download Options

[ Cache Code [~ Verify Code Download
¥ Cache Memory | [~ Download to Flash

Misc
Part (Auto: M JLink Info

Scan "ZF.E.E"

State: ready

: | 0
JLink Cmd

- SW iHIE: A
TR E Oy SW IR 2R, BB AEmE 1-7 Fros.

IPUG536-1.8
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1 ARM Keil %ft: 1.2 TFEMER

B 1-7 B8 SW gt sl

Cortex JLink/)Trace Target Driver Setup x

Debug | Trace | Flash Download |

J-Link f J-Trace Adapter SW Device

sN: [sos2s1123 | IDCODE Device Nams

Device: J-Link ARM SWDI| © 0x2BA01477  ARM CoreSight SW-DP
HW : va.00 dil:| V6.94
FW J-Link ARM V& compiled No

Port: Max =l
] e | - —
Auto Clk ‘ ‘ | |
Connect & Reset Options Cache Options Download Options
Connect: |Narmal j Reset: ‘Nor’mal j ¥ Cache Code [~ Verify Code Download

[¥ Reset after Connect ¥ Cache Memery| | [ Download to Hlash

Interface TCP/IP Misc
Network Settings

= USB (" TCP/IP :
Ip-Addrest Port (Autos Autodetect ILink Info
Scan ‘ 127 .0 .0 .1 | 0
JLink Cmd

State: ready

(=1 = | oo |

A L 2R A B R i
® it AE/Z)ik “Download Options > Verify Code Download” %3 .
® 5 AE/4i%k “Download Options > Download to Flash” 7,

BCE Flash i£IR

WIR T EAEL R, EAEAE “Update Target before Debugging” i%
I, G 1-8 FioR.

1-8 AL E Flash &I
I Options for Target 'led' *
Device ] Target ] Output ] Listing] Uszer ] CAC++ ] A=m ] Linker ] Debug Utilities

Configure Flash Menu Command

{* |se Target Driver for Flash Programming ¥ Use Debug Driver
— Use Debug Driver — Settings ™ Update Target before Debugging

It Fie: J Edt..

" Use Extemal Tool for Flash Programming

Command: | J

Arguments: |

-

Configure Image File Processing (FCARM):
Qutput File: Add Output File to Group:

STARTUP x|

Image Files Root Folder: | I™ Generate Listing

O | Cancel Defaults | Help

IPUG536-1.8 6(20)




1 ARM Keil %

1.2 TFEMER

1.2.3 YRi%

IPUG536-1.8

B B AN i

WER &S 4 SPI-Flash T #0773, AL I 75 20800146
30, “Debug > Initialization File” &I, 3B R w8646 S
“ext_debug.ini”, W& 1-9 Fir.

1-9 BLE R AIIR it

K Options for Target 'led' *
Device ] Target ] Output ] Listing] User ] C/C++ ] hsm ] Linker Debug |Utilities ]
" Use Simulator ~ with restrictions Settings + Use: |J-LINK!J-TRACE Cortex j .
I~ Limit Speed to Real-Time
[¥ Load Application at Startup ¥ Run to main{) [¥ Load Application at Startup I¥ Run to main()
Initialization File: Initialization File:
| J |.'-e:-:t_debug.ini J Edit...
Restore Debug Session Settings Restore Debug Session Settings
[v¥ Breakpoints ¥ Toolbox Iv Breakpoints ¥ Toolbox
¥ Watch Windows & Performance Analyzer ¥ Watch Windows
¥ Memary Display v System Viewer v Memory Display v System Viewer
CPUDLL: Parameter: Driver DLL: Parameter:
|SARMCM3.DLL | |SARMCM3.DLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:
[DARMCIM1.DLL |pCM1 [TARMCM1.DLL [5CM1
[ Wam if outdated Executable is loaded [~ Wam if outdated Executable is loaded
Manage Component Viewer Description Files ... |

0K | Cancel Defaults | Help

- SERRANIS S RGP B e, e TR A “Build” (L&) 8 “Rebuild”

CEED), i rm A= Bk it — 3k BIN SO AR PY A+ 75 3E 6 g e itemO.
itcm1. itcm2 1 itcm3, & 1-10 fis.
1-10 T#24mi¥

B C\Us
File  Edit

=) &

\Deskiop\led\PROJECT\ed.uvprajx - Vision - o x

et Flash Debug Per

JRae@-le o @@
S EE - L] W] e
Project 2H ) mainc - x
=% Project: led - e
D& led 2 .
5 STARTUP 3
] startup_GOWIN s
= 5 SYSTEM 6
=[] system_GOWIN 7
8

0 em

1 cypeh

11 GowiN_mt .
11 cowinm i
) cowin_m1 17 s
11 cowin_m1 18 void GPIOINit (void);
[ GowIn_M1 19 void delay(_ IC uint32_t nCount);
N 20
0 cowin_w 21 int main(veid)
[ cowin_m1 22 O¢
1) cowin_mt gi z;;;?ﬂm}}:u;i -
£()://T
11 cowin_mt nic();
N 25
2| e )
>
=a

4 RW-data=2 II-data=1028
- Di\Keil_vS\ARM\RRMGC\bin\fromelf.exe —-bin -0 led.bin .\Objects\led.axf

\led Error(s), 0 Warning(s).

Build Time Elapsed: 00:00:07 v

* JLink Info: Reset: Reset device via AIRCR.SYSRESE] J-LINK / J-TRACE Cortex b1l AP NUN

7(20)




1 ARM Keil % 1.2 TFEMER

1.2.4 T#;
5E % Gowin_EMPU_M1 8w e B it gm ik Ja » A g et - 8077,
iS5 %. |IPUG532, Gowin EMPU_M1 F#Z4F /.
1.2.5 HHEL AR

SE R U PR AR AR A S RS I SO R G AR e R AR I A T
3k BIN SCER RS, WA P SR BB R, wT P& U-LINK
BY, J-LINK 15 FLZ57E 28

P RTBUN 8 AT, e R SR g R it
1. ERIAES

PR &t 4 3 ) FPGA 10 ) Debug Access Port
(JTAG_3~JTAG_18, VCC fll GND) &, %+ J-LINK B U-LINK.

PLEAT I & T H A, DK-START-GW2A18 V2.0 I KR EFE Wit i, 1
HagiER A, Wi 1-11 Fos.

A 1-11 {5 B AR

........

2. Ashiik

HEFE U-LINK B J-LINK 1 .48, i TAEF “Debug” (@), #EAi
BOIRZS, AT LAPRAT T A B L BB R . A AB AT 44, Wi 1-12 FioR.

IPUG536-1.8 8(20)
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1 ARM Keil #f4:

& 1-12 BEhER

B ¢AUsers\liukai\Deskiop\led\PROJECT\ed.uvprajx - p¥ision X
Fle Edit View Project Flash Debug Peripherals Tools SVCS Window Help
=a=N- 1 @a| |@=|m JE 1| @ sectsm JR*|a-e o & @
®EO e o | OBE= - d- @R
Registers n E Dpisassembly =8
Valne 0%0000073E BDOS POE (r3,pc A
23: SystemInic()://Initializes system clock
Ep0x00000740 FTFFFFES BL.W SystemInit (0x00000714)
: GPIOInit () ;//Initializes GPIOO
@0x00000744 FTEFFESF BL.W GPICInit (0x0000060€) v
< . T >
] mainc | ] startup_GOWIN_M1s - x
E“::::::: 17 /* Declarations ~
" 18 void GPIOInit(weid);
13 void delay(_ IO uinc3z_t nCount):
20
21 int main(void)
22 E¢
> 23 SystemInic () ;//Initializes system clock
[ 24 GPIOInit();//Initializes GPIOO
25
26 while (1)
2710 ¢
28 GPIO_WriteBits (GEIOD,
28 delay (4 ¥i
20
31 GPIO_WriteBits (GPTO0, 0xD) :
32 delay (4 ¥i
33
34 GPIO_WriteBits (GPTO0, 0xB) :
35 delay (4 i
L 36 v
egisters < >
Command 2 @ CallStack - Locals g
5P = _RDWORD (0x00000400) ; A Name Location/Value Type
PC = _RDWORD (0x00000404) ;
R - 9 main 0:00000000 int f)
LOAD %L INCREMENTAL
Setup ()
v
< >
>
ASSIGN BreakDisable Breakinable Breakill BreakList BreakSet Breakhccess | Eicalistacks locas [E)
J-LINK / JTRACE Cortex 11: 0.00000000 sec CAP UM

1.3 &E&it

IPUG536-1.8

Gowin_EMPU_M1 ¥ ARM Keil MDK (V5.26 Az LA A #3553

WU, @R N 2 w0t
Gowin_EMPU_M1\ref_design\MCU_RefDesign\Keil _RefDesign
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http://cdn.gowinsemi.com.cn/Gowin_EMPU_M1.zip

2 GOWIN MCU Designer 21 B ERE

2 GOWIN MCU Designer

21 M REERE

B SR L GOWIN MCU Designer #2235 61 T %
http://www.gowinsemi.com.cn/prodshow.aspx.

GOWIN MCU Designer % fr 23 5HLE, 2% SUG549, GOWIN
MCU Designer 17455 .

!
#1318 il GOWIN MCU Designer V1.1 X DL ERA

2.2 TIEEIR
il GOWIN MCU Designer #47 Gowin_EMPU_M1 B ZmFE it
TEOIE TR, BT SR, SR, FHRIELRR.
221 BIETHE
BB T
EFESEHEFL “File > New > C Project”, #1[& 2-1 fias.

1. FRSLIH AN HE AL
2. EFFIUHZKEM “Empty Project”;
3. BT H5E “ARM Cross GCC”.

IPUG536-1.8 10(20)



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

2 GOWIN MCU Designer 2.2 TFEBR

E21g#ETRE

{Ar C Project O X

C Project —

Create C project of selected type

Project name: | gowin_led

Use default location

CAGMDYworkspace\gowin_led Browse...
default
Project type: Toalchains:
~ (= Executable o) ‘ARM Cross GC

@ Empty Project RISC-V Cross GCC
& Hello World ARM C Praojec
@ Hello World RISC-V C Proj
(= Shared Library
(= Static Library

= Makefile project hd
< >

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

?\ < Back Next = Finish Cancel

EFEF A EARA
HFET SR ERT “Debug” 1 “Release”, WK 2-2 fiin.
B 22 EFF A EXR

Wy C Project O X

Select Configurations p—

Select platforms and configurations you wish to deploy an

Project type: Executable
Toolchains: ARM Cross GCC

Configurations:

3 Debug
) Release

Select all

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 toclbar or on property pages.

?\ = Back Next = Einish Cancel

IPUG536-1.8 11(20)




2 GOWIN MCU Designer 2.2 TFERR

R IF T REMEE

AT X 4w 3% L B 4% arm-none-eabi-gcc M HERKAE, EERAEE
Toolchain name A1 Toolchain path, #1k 2-3 fizs.
2-3 EFmIF T REMERE
W C Project O %

GNU ARM Cross Toolchain p—>

Select the toolchain and configure path

Toolchain name: |GNU MCU Eclipse ARM Embedded GCC (arm-none-eabi-gcc) v|

Toolchain path: | CAGMD\toolchaim\ARM _toolchain\bin Browse...

ENIETRE
B LRI G, £ Project Explorer ¥ & bk 5 @ mi H TR, W
TR RFIARRS, SRR
PUBKAE I & T H AL GMD_RefDesign 2% it Afl, #AFgwFE kit H
TR AR, W R PR
CORE: ARM Cortex-M1 MCU % 5E X
PERIPHERAL: #M&3Ka) ok 5%
STARTUP: MCU W3] 58 8 3
SYSTEM: #MEZAF8E X KAV RGN B e X
USER: HI /R &t
GOWIN_M1_flash.ld: GMD Flash 545

SERIH TAEEE LS, 7E Project Explorer # & H ke £ 41T TAE, 4%
#FE “Refresh” &I, HBEH Ua100H TR LA,

2.2.2 fic B ik

IPUG536-1.8

Project Explorer #8 &/, &£ 47 T2, F8iE+: “Properties > C/C++
Build > Setting”, BCE 41 TAERZSHUE I,

B & Target Processor

It & “ Target Processor > ARM family ” 1%, %36 Wific & A “ cortex-m1”,
ﬁn gl 2'4 Fﬁﬂ_‘—\A o
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2.2 TFERUR

IPUG536-1.8

[& 2-4 it E Target Processor
& Tool Settings & Toolchains M Devices

44 Build Steps Build Artifact Binary | *

(# Target Processor
(# Optimization
(# Warnings
(# Debugging
v B Cross ARM GNU Assembler
@ Preprocessor
# Includes
& Warnings
(# Miscellaneous
v 3 Cross ARM C Compiler
(% Preprocessor
(# Includes
# Optimization
& Warnings
(# Miscellaneous
v 8 Cross ARM C Linker
# General
# Libraries
# Miscellaneous
~ B3 Cross ARM GNU Create Flash Image
# General
v 3% Cross ARM GNU Print Size
# General

ARM family cortex-m1
Architecture Toolchain default

Instruction set Thumb (-mthumb)

O 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 (-mcmaodel=small)

Strict align (-mstrict-align)

Other target flags |

FCE Cross ARM GNU Assembler > Preprocessor

B E “Cross ARM GNU Assembler > Preprocessor > Defined symbols
(-D)” &I, ZETAECE N “  STARTUP_CLEAR _BSS”, #nE 2-5 ffirs.

2-5 AL E Cross ARM GNU Assembler > Preprocessor

& Tool Settings 3 Toolchains M Devices

4 Build Steps Build Artifact Binary | 4

(% Target Processar
(# Optimization
(# Warnings
(% Debugging
v B3 Cross ARM GNU Assembler
(# Preprocessor
# Includes
% Warnings
# Miscellaneous
v B3 Cross ARM C Compiler
(# Preprocessor
# Includes
2 Optimization
# Warnings
# Miscellaneous
v B Cross ARM C Linker
# General
# Libraries
# Miscellaneous
v B3 Cross ARM GNU Create Flash Image
# General
~ B Cross ARM GNU Print Size
# General

#lUse preprocessor
[]Do not search system directories (-nostdinc)

[JPreprocess only (-E)
Defined symbols (-D)

€& §

_ STARTUP CLEAR BSS

Undefined symbols (-U) &)

13(20)




2 GOWIN MCU Designer 2.2 TFERR

ECE Cross ARM C Compiler > Includes

fic & “Cross ARM C Compiler > Includes > Include paths (-1)” £,
AL E C ko5 igie, Wikl 2-6 fox.

DL AR F & T H AL GMD_RefDesign 2% it /i, C k3051 HE
® "${workspace_loc:/${ProjName}/CORE}"
® "${workspace_loc:/${ProjName}/PERIPHERAL/inc}"
® "${workspace_loc:/${ProjName}/SYSTEM}"
® "${workspace_loc:/${ProjName}/USER}"

[ 2-6 A E Cross ARM C Compiler > Includes
B Tool Settings i) Toolchains [ Devices # Build Steps Build Artifact Binary | * | *

(# Target Processor Include paths (-1) L= 2R
2 Optimization
# Warnings

'${wor|-csaceIoc:f${ProName}/PERIPHERALfinc}'
(£ Debugging "${workspace_locy/${ProjName}/SYSTEM)”
v 3 Cross ARM GNU Assembler "${workspace_|oc/${ProjName}/USER}"
(# Preprocessor
(2 Includes
(2 Warnings

(# Miscellanecus
~ 3 Cross ARM C Compiler
(& Prepracessor Include system paths (-isystem) &)
(2 Includes
(2 Optimization
(2 Warnings
(2 Miscellaneous
v %) Cross ARM C Linker
(# General
(2 Libraries
(E Miscellaneous
~ %) Cross ARM GNU Create Flash Image
(2 General
v %) Cross ARM GNU Print Size
(2 General

Include files (-include) &)

B E Cross ARM C Linker

flic & “Cross ARM C Linker > General > Script files (-T)” 1T, %70
BLE “GOWIN_ML_ flash.ld” f£4 GMD Flash #8458, WKl 2-7 Fw.

DL T & T B, GMD_RefDesign 2% ¥ i1 4, Flash 4 25 fic & ,
W Fs:

"${workspace_loc:/${ProjName}/GOWIN_M1_flash.ld}"

GMD Flash ##:#% Flash {2 f il “FLASH ORIGIN” X &, U1 F FiR:
® Internal Instruction Memory

- FLASH ORIGIN: 0x00000000, ITCM Initialization "~ #8552

- FLASH ORIGIN: 0x00000400, /4 SPI-Flash F#/Esh75 .
® External Instruction Memory

IPUG536-1.8 14(20)
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2.2 TFERUR

IPUG536-1.8

format (-O)” &I,
A, ik 2-8 Fiow.

[%] 2-8 BiLE Cross ARM GNU Create Flash Image

- FLASH ORIGIN: 0x00000000,

2-7 BLE Cross ARM C Linker

B Tool Settings ) Toolchains M Devices

4 Build Steps Build Artifact Binary | * | *

@ Target Processor
(# Optimization
(2 Warnings
(# Debugging
w B Cross ARM GNU Assembler
(#: Preprocessor
(# Includes
(# Warnings
(# Miscellaneous
v B Cross ARM C Compiler
(# Preprocessor
(# Includes
(# Optimization
(% Warnings
(# Miscellaneous
v B Cross ARM C Linker
(% General
(& Libraries
(# Miscellaneous
v B Cross ARM GNU Create Flash Image
# General
v B3 Cross ARM GNU Print Size
# General

Script files (-T) & & =

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

BCE Cross ARM GNU Create Flash Image

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

ZIR TR E N “Raw binary”, P48 3] BIN

B Tool Settings i3 Toolchains M Devices # Build Steps Build Artifact Binary | * | *

# Optimization
# Warnings
(# Debugging
v B Cross ARM GNU Assembler

@ Target Processor Output file format (-0) | Raw binary

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

Other sections (-]) &

(# Preprocessor
2 Includes
2 Warnings
# Miscellaneous
v B Cross ARM C Compiler
@ Preprocessor
2 Includes
# Optimization
(# Warnings
(# Miscellaneous
v i34 Cross ARM C Linker
# General
(2 Libraries
2 Miscellaneous
v %) Cross ARM GNU Create Flash Image
#2 General
v B3 Cross ARM GNU Print Size
# General
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2 GOWIN MCU Designer 2.2 TFERR

Bt & Devices

fic & “Devices > Devices” I, ZETACE N “ARM Cortex M1 >
ARMCML1”, tnE 2-9 i,
2-9 B & Devices
3 Tool Settings &) Toolchains B Devices & puild Steps Build Artifact Binary | 4

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

2.2.3 Ymi¥

IPUG536-1.8

Name
ARM Cortex A5
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

Memory map (Warning: Not
ARMCM1

Details 2
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 rip0, 10 MHz)

Family (256 kB RAM. 4096 kB ROM) 7

yet used to generate the linker scripts!)

Section Start Size Startup
IRAM1 0x20000000 0x00020000 0
IROMI 0x00000000 0x00040000 1

Edit...

SER CARIE DI BRI RS 5, fiFSnr TR, B T HEA i
“CR 7 giFEFE A AR kR BIN SO/, ] 2-10 B
2-10 4i%F

$ C/C++ - cm1_led/USER/main.c - GOWIN MCU Designer — m] X
File Edit Source Refactor Navigate Search Project Run Window Help
D-HQ ®-&-Bin|si% it o/ Ee@m-4-vo-o- [auick ccess] | | [
[ Project Explo.. 2 = B [g mainc 2 =5 | Fox ™ =g
2% 4@ Copyright (C) 2814-2821 Gowin Semiconductor Technology {g.,LEt m DR o %
3 em1_dualtimer Al 8 /% IMCTUBES ~mm e e e e e e =
T cm1_ethernet 15 #include "GOWIN_ML.h" U GOWIN_M1ih
6 B -
O emi fatfs 1o |1+ Declorations —oooooo & GPICInit(void) : voic
T em1_freertos 17 |0 pecaratos - el
emi 18 void GPIOInit(void); ++ delay(volatile uint32
I emlize 19 void delay({_ IO uint32_t nCount); @ mainfvoid) : int
T cm_keyscan 20 id) v
P ;f 215 int main(void) @ GPIOInit(void) : voic
v 5 eml e 2 { ® delay(volatile uint32
4 Binaries &23 SystemInit(); //Initializes system clock
i) Includes 2 GPIOINit(); //Initializes GPIO@
25
g ED:E % »{mileu)
ebug 27
& PERIPHERAL 28 GPIO_WriteBits(GPIOR,@xE);
= STARTUP 29 delay(433380@);
30
(= SYSTEM 31 GPIO_WriteBits(GPIO@,@xD);
v @ USER 32 delay(4333000);
33
[B GOWIN_M1 _con 34 GPIO WriteBits(GPIO®,8xB);
[£] GOWIN M1_itc 35 delay(433300@);
[H GOWIN_M1_ith 36
&) - 37 GPIO_WriteBits(GPIO®,8x7); -
main.c
< > < >
GOWIN_M1 flash.lc
T eml_mm P Tasks B Console I3 Properties B3 Debugger Console =0
I emi_nvic 0 ¢ [8l oEEE ENN = R
T em1_psram CDT Build Console [em1 led]
O cm1_retarget text data  bss  dec  hex filename ~
T eml_rte 6240 1088 63 7396  lced cml_led.elf
& cm_spi Finished building: eml led.siz
T em1_spi_flash
I em1_systick 16:85:44 Build Finished (took 14s.549ms)
I cm1_timer
o @ A4
< > < >
Writable Smart Insert | 4:1 : =)
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2 GOWIN MCU Designer 2.2 TFERR

2.24 T#;

56 Gowin_EMPU_M1 ¥ gt e it dn i ), A gt it T 8071,
5% . IPUG532, Gowin_EMPU_M1 F#HZ% T it.

2.2.5 R ELIFR

e Gowin_EMPU_M1 #fF it ik BIN SCfF F8US, W - #%
PR B, AT DOERF A RS J-LINK i B 48, TEZU 3 S Tk i
T (FEZGII AT B 2405 RS A 3 vt e — 0.
Gowin_EMPU_M1 BAFELRTE, FE:

Bic B 3 A i T

Pie B A A S

R B

Ja B A A

e B 3 A iE TR

1. EFEEHAFL “Run > Debug Configurations > GDB SEGGER J-Link
Debugging”, Ff#iE#HE “New”, F 4F7 TAEMHE EED, WE
2-11 fii7R.

B 2-11 MR E AL E R

4 Debug Configurations x
Create, manage, and run configurations ; ‘&
) . L
‘ T 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] C/C++ Attach to Applical
[€] C/C++ Postmortem Debi
[£] C/C++ Remote Applicati o - Press the 'Filter’ button to configure filtering options.
[£] GDB Hardware Debuggit
[£] GDB OpenQCD Debuggi
[E] GDB PyOCD Debugging
[£] GDB QEMU Debugging Configure launch perspective settings from the 'Perspectives’ preference page.
v [c] GDB SEGGER I-link Nak.

€] em1_led

B+ Launch Gro

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

- Edit or view an existing configuration by selecting it.

< >
Filter matched 11 of 62 items

o
'\2,' Debug Close

2. EFECES B EIRIET A Main 750, B E 2410 TR Project
F1 C/C++ Application Z5iE 11, Wik 2-12 fiiw.

IPUG536-1.8 17(20)
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2 GOWIN MCU Designer 2.2 TFEBR

& 2-12 B & Main i£IR
{ Debug Configurations x

Create, manage, and run configurations

O ) | B3~ Name: |:m1_led Debug ‘

type filter text Main % Debugger] [ Slartupw B Source} =] Qnmmorq T, SVD Patﬂ
C/C++ Application
C/C++ Attach to Applicati
C/C++ Postmartem Debu ‘cmtled | Browse...
C/C++ Remate Applicatio ||| cpcq 4 Application:
GDB Hardware Debuggin
GDB OpenOCD Debuggin
GDB PyOCD Debugging Variables... Search Project... Browse...
GDB QEMU Debugging
v GDB SEGGER J-Link Debu
] em1_led Debug Build Configuration: | Select Automatically ~
= Launch Group

Project:

‘Debug\:m'liled.elf

Build (if required) before launching

() Enable auto build () Disable auto build
(®) Use workspace settings Configure Workspace Settings...
< >
Revert Apply

Filter matched 11 of 62 items

®

3. EFECE B ERIET “Debugger” I, Bl B 4 w7 R TREK
J-Link A1 GDB &5, 1k 2-13 Fis.

- Device Name: Cortex-M1
- Interface: JTAG 8 SWD
- Endianness: Little

- Connection: USB
2-13 B2 & Debugger £

4 Debug Configurations X

Create, manage, and run configurations

: )
Li X | =i Mame: ‘cm1_|ed Debug |
type filter text Main %5 Debugger "B Startup| & Source | [[] Common| %, SVD Path|
[2] C/C++ Application J-Link GDB Server Setup =
[ C/C++ Attach to Applicati Start the J-Link GDB server locally []Connect to running target
[©] C/C++ Postmortem Debu
Executable path: ‘${j|inkpath}fﬂjlinkﬁgdbserver} Bi

[©] C/C++ Remote Applicatio

[t] GDB Hardware Debuggin Actual executable: \c:,fprogram Files (x86)/SEGGER/ILink/ILinkGDBServerCLexe
[c] GDB OpenOCD Debuggin

[£] GDB PyOCD Debugging

(to change it use the global or workspace preferences pages or the pro

7] GDB QEMU Debugging Device name: ‘Ccr‘tex-Ml ‘ Sug
v [€] GDB SEGGER J-Link Debu Endianness: @ Little O Big
[€] em1_led Debug Connection: @ USB (@] I:I (USE serial or IP r

B Launch Group Interface: OsSWD  @ITAG

Initial speed: ) Auto (O Adaptive (®) Fixed - kHz

GDB port:

SWO port: A Verify downloads Initia

5 Talnat ood- 5222 | [Alncal hact anke 1 c:l.z;q b

< >

Revert Appl
Filter matched 11 of 62 items o L

©)
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BRI FR

Project Explorer # &/, 4 471y {101 H T/ “ Properties > C/C++
Build > Settings > Debugging > Debug level” &7, ZiXAL & HRZ5H N
Default(-g)2k Maximum(-g3), &l 2-15 fis.

2-14 LB G FREFR

B Tool Settings i3 Toolchains [l Devices Build Steps Build Artifact Binary * | *

(& Target Processor Debug level Maximum (-g3) ~
(# Optimization :
o ) Debug format Toolchain default ~
(22 Warnings
(# Debugging []Generate prof information (-p)
~ B Cross ARM GNU Assembler [ Generate gprof information (-pg)
(# Preprocessor Other debugging flags l:l
2 Includes
(& Warnings
& Miscellaneous
v 8 Cross ARM C Compiler
@ Preprocessor
2 Includes
(£ Optimization
(& Warnings
(2 Miscellaneous
v &3 Cross ARM C Linker
(& General
(& Libraries
& Miscellaneous
v B3 Cross ARM GNU Create Flash Image
(2 General
v i Cross ARM GNU Print Size
# General

B AR

P A% ITAG ik (JTAG_3~JTAG_18, VCC Al GND)
YL RS, 8 J-LINK 17 B2 5 K

Fih T HA” Debug 4241 T Hu512" # ~ 7, 182471 5 H ) Debug L & ,
B E NEOIRES, $AT W AR E L D IR R AEAT SR, W 2-15
Fs o
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2 GOWIN MCU Designer 2.3 ZF Wit

& 2-15 BRI HEL R

A Debug - cm1_led/USER/main.c - GOWIN MCU Designer - [m] X
Ele Edit Source Refactor Navigate Search Project Run Window Help
md [@in|oe 0 @3 @ o] |&iiliis-0-i®a-[58-5~ -
[ ncec] | 5 | R
45 Debug 2 |i# = 5  ®=Variables ==
~ [€] cm1_led Debug [GDB SEGGER J-Link Debugging] RNl
v il em1 led.elf Narne Type Value

~ i Thread #1 57005 (Suspended : Breakpoint)
= maing at main.c:23 0x628

4 JLink@DBServerCLexe

48 arm-none-eabi-gdb

48 Semihosting and SWV

[8 maingc 22 = B 5= Outline 3 =0
13 A SHLA R T
/* INCLUARS --n=nmmmmmmmmommmmoemmmomesnoossmmomemeooeseooemoooeeoe / o o MLh
#include "GOWIN_M1.h" a M1
# GPIOInitlveid) : void
17 /% DEClarations —-omm—mmm oo / £ delaytvolatile uint32.9 : void
void GPIOInit(void); m -
void delay(_I0 uint32_t nCount); ©  main(void) : int
o GPIOInit{void) - void
int main(void) o delaytvolatile in2_9 : void

| systemInit(); //Initializes system clock
GPIOINit(); //Initializes GPIOR

while(1) v

& Console 2 [] | &EeEE rE-8-=0
cm1_led Debug [GDB SEGGER J-Link Debugging] Semihosting and SWV
SEGGER J-Link GDB Server V6.94 - Terminal output channel

Writable Smart Insert | 23:1 3 =]

\
2.3 &EWIt
Gowin_EMPU_M1 ¥ ¥ GOWIN MCU Designer (V1.1 L EfiA) %
PRS2 B0t I ERGRIN T 2% it
Gowin_MCU_M1\ref _design\MCU_RefDesign\GMD_RefDesign
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