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SD-Card;
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2019/08/18 1.2 Memory:;
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1 ARM Keil &t 1.1 A2 s

1 ARM Keil

1.1 BHRE

2% ARM Keil MDK M3 #2 £ 1] Getting Started with MDK.
!
AT ARM Keil MDK V5.24 J% UL F A

1.2 TR

i ARM Keil MDK #1757 Gowin_EMPU_M1 8 gmfdix i, 7500
TAE. BRI mEAMD. Wik, TEMER.

1.21 BIETHE

W F T ARM Keil MDK, &£ 542 “Project > New uVision
Project...”, BT, Wk 1-1 Fix.

E1-18ETE

File Edit View] | Project lash Debug Peripherals Tools SVCS  Window  Help
= l§|| Mew pvision Project... I

Mew Multi-Project Woarkspace...

Open Project...
Project

Close Project
Export b
Manage »

Select Device for Target ...
Remaove Item

X Options... Alt+F7

Clean Targets

Euild Target F7
Rebuild all target files

Batch Build...

Translate... Ctrl+F7
Stop build
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https://armkeil.blob.core.windows.net/product/gs_MDK5_4_en.pdf

1 ARM Keil &t 1.2 TREMER

1.2.2 BC EiEIN

BoEAefr

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

12 I E R
kA Options for Target led’ Iﬁ
Dewice ]Target ] Output ] Listing] User ] C/CH+ ] A=m I Linker ] Debug ] Utilities ]
|Soﬂ'f'1'are Packs J
Vendor: ARM Software Pack
Device: ARMCM1 Pack: |ARM.CMSIS.5.4.0
Toolzet: ARM URL: http:ffwww leil com/pack’
Search: |
=% ARM 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.

‘% ARM Cortex MO
“t& ARM Cortex MO plus
=& ARM Cortex M1

ARM Cortex M23
% ARM Cortex M3
4 ARM Cortex M33

“% ARM Cortex M33 (MPS3)
% ARM Cortex M4 - il

0K | Cancel | Defanlts | Help

E.E ROM #1 RAM
Gowin_EMPU_M1 [ & $a & 17k 2 BLA M e 2 176t 2 F 9 ROM.
Gowin_EMPU_M1 (1] P EBEE A7 o5 B/ MR EAE /76 4515 5 RAM.

1. P E ROMC (Internal Instruction Memory) 1 RAM(Internal Data Memory
(S iE HlEF Size

ROM sk A1 Size Bt &
® i SPI-Flash F# a7
- ROM i2isH4k: 0x400;

- ROM Size: iftR#EM/4:11T ITCM Size [ILPrlic B k% E, LA
YA R THBESE AR, % E N 0x7C00.

® T ITCM #J4afE T #n 37 -
- ROM jiZifhtl: 0x00000000;

- ROM Size: iftR#EM/:¥T ITCM Size FICPrlic Bk % E, LA
AR R T B S A, %8N 0x8000.

IPUG536-1.6 2(27)




1 ARM Keil #f4

1.2 TREMER

RAM 246 ihik#1 Size A & :
® RAM jiZifthil: 0x20000000;

® RAM Size: BT DTCM Size SRRt B R E, LI
IR T EAS R N, BB N 0x8000.

S BRF Fr N Block RAM f 47 # %X Y%, ITCM A1 DTCM ] Size Ft & A

Reilid B 4 Block RAM [ 5 K A7t 2 i .

GW1N-9/GW1NR-9/GW1N-9C/GW1NR-9C, ITCM & DTCM & KA At
BN 32KB, 413 ITCM o DTCM A7 2% AL E A 32KB, N 75—
it K R BERC E N 16KB;
GW2A-18/GW2A-18C/GW2AR-18/GW2AR-18C/GW2ANR-18C, ITCM
o, DTCM fix KAl Fid & 64KB, #R ITCM & DTCM A7 2% Cld &
N 64KB, N5 — ke ik RAERCE N 16KB;
GW2A-55/GW2A-55C, ITCM ¢ DTCM #x K 7] it B >~ 256KB, f1 5 ITCM
g DTCM H:A 228 CURC B 9 256KB, M| 7 — M i ss ek R A B N
16KB.

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

FIBCE, Wk 1-3 Fros.

PLEAEIT & T B AL DK-START-GW2A18 V2.0 JF K i 2% & it A,
“ROM” #E#sHbE % E y “0x4007, “Size” ¥ & N “0x7C00”7, “RAM”

A HEZ BN “0x20000000”, “Size” %HE N “0x80007,
1-3 Bt ROM #1 RAM

IPUG536-1.6

kA Options for Target led’ ﬁ
Device Target lDutput] Listing] Tzer l C/CH ] hsm ] Linker] Debug ] Utilities]
ARM ARMCM1
Code Generation
¥al (MHz): |12.0 ARM Compiler: | ﬂ
Operating system: |Nune j
System Viewer File: [ Use Cross-Module Optimization
| J ™ Use MicroLIB I Big Endian
[ Use Custom File
Read/Onby Memory Areas ReadWrte Memony Areas
defautt  off-chip Start Size Startup default  off-chip Start Size Molnit
Romi: | | C r RAMI: | | r
Romz | | e r RAMZ | | I_
Rom3: | | e r RAM3: | | F
on-chip go-chin
¥ ROM1. |De400) B7C00 o ¥  IRAM7: |x20000000  |B<B000 r
~  1Romz: | | .  RAMZ | | I_
| 0K | | - | | S —— |

3(27)




1 ARM Keil &t 1.2 TREMER

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

ROM 2 an btk #1 Size f & -

® ROM jzéft: 0x00000000;

® ROM Size: iHMRIEMIFTTHSEFR Size K& .

RAM jiis ik F1 Size FLE -

® RAM jiZifhil: 0x20100000;

® RAM Size: EIREMELEETT5LFR Size W HE
o B S At

Gowin_EMPU_M1 A4 FE ¥ 1T, 75 277 AR B e — k1 BIN S2fF,
FIT LR 228 axt SCPF% U oy — ki BIN SO .

an s A AR ] BIN SCHHAE DN ITCM BIRIAG1E, /5 248
make_hex.exe T H, FH B k] BIN SCHRE 9 DA+ 75 2 i g
A itemO. item1. item2 T item3.

User fir 4706 31 o SO b 20 TR 7%, Wni& 1-4 o
® Run #1: fromelf.exe --bin -o bin-file axf-file
® Run #2: make_hex.exe bin-file
1-4 BB CHER

kA Options for Target 'led’ |E=T
Ileviu:e] Target] Dutput] Listing User IC;‘C++ ] h=m ] Linl':er] Debug ] Utilities]
Command Iterns User Command « | Stop on Exi... | 5.
[=)--Before Compile C/C++ File
[ Run#l (3] Not Specified [
[ Run#2 (23] Not Specified [
[=I--Before Build/Rebuild
[ Run#l (2] Mot Specified [
[~ Run#2 (5| Mot Specified [
w = D..il.—l."D h..il.—l
[¥ Run#1 ChKell_viWARMVARMCC\bin\fromelf.exe --bin -o led.bin .\Objects‘kled.a:ﬂ
[v Run#2 make_hex.exe led.bin l_ﬂ Mot Specified [

[+ Run *After-Build” Conditionally
[v Beep When Complete [ Start Debugging

OK Cancel Defaults | Help

IPUG536-1.6
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1 ARM Keil &t 1.2 TREMER

BoE SR
FLE C Sk 3ChigAr, g e 2 b FSR A A C ket Be & an &l 1-5 Frar

1-5 BLE KR
r ki Options for Target ‘led Iﬁ

Davice ] Target] Output I Listing] Uzer C/CH lﬁ.sm I Lirndcer ] Dabugz ] Ttilities

Preprocessor Symbols

Define: |
Undefine: |

Language / Code Generation

[ Strict ANSIC e

Optimization: |Level 0 (O0) ~+ [ Enum Container always int Al Wamings hd
[~ Optimize for Time [ Plain Charis Signed [
[~ Split Load and Store Muttiple [ Read-Only Posttion Independent [ No Auto Includes
[+ One ELF Section per Function [ Read-Write Position Independent Iv 593 Mode

include | \CORE:..\PERIPHERAL\inc:. \STARTUP..\SYSTEM...\USER D

Paths
e |
Controls

Compiler  |-c99 < —cpu Cortex-M1 i g -00 —apcs=interwork -split_sections -l . /CORE - . /PERIPHERAL/inc =
control |-l _/STARTUP - ./SYSTEM - _/USER
string sl

OE | Cancel Defaults | Help

g BB %R
o [ilBEjE ST
—  U-LINK 15 B0 42

R U-LINK f5 5 2%, I Debug iE AL & A ULNK2/ME
Cortex Debugger;

— J-LINK fjj &5
WRERAT A J-LINK 15 545, W Debug 2T & N
J-LINK/J-TRACE Cortex.

® it EH L RA

- JTAG it MR
IARBCE N JTAG IR DR, BB AW 1-6 Pion.

IPUG536-1.6 5(27)




1 ARM Keil %4

1.2 THEFHR

IPUG536-1.6

Cortex JLi ace

Debug lTrace IFlash Downloadl
~J-Link / J-Trace Adapter ———

E 1-6 BL B JTAG FiRIFEOKE

~AJTAG Device Chain

SN:  |B0S251123 | IDCODE | Device Name [-IR 1! flove
Device:| J-Link ARM TD0 | @ 0x4BADD4TT  ARM CoreSizht JTAG-DP 4| w |
Ht : | ¥5.00 411 VB.49c mr |« = Iy ::.;.-m|
F# : |J-Link ARM V8 compiled ]
ort: Max {¢ futomatic Detectic ID CODE: I
IJTRG L] IS MHz :_' {" Marmal Configurati Tevice Hame |
Auto Clk| Add l D-’:lr’:{e‘ ‘deat»zl IR len I

~Connect & Reset Options

Cache Options

Jommect: lNormal VI leset: Illo

’ [V Reset after Comnn

L

rmal

=]

|V Cache Code
[V Cache Memory
J

-Download Options-

[~ Yerify Code Downlo
[” Download to Flash

~Interface 1 —TCP/IP Misc
~N k Setti
@ Vs (" TCR/IP I I;i:;:resettlngs Port kutodetectl TLink Infol

S

= EEER TR Ping | JLixk Cnd|
State: ready L

e | mRw |
- SW il MY
WA E Dy SW iz 28, Bl E Ikl 1-7 s

B 17 BB swiBikEO LR

Cortex JLink/JT|

Debug ITrace IFlash Downloadl

—J-Link / J-Trace Adapter ——— }5¥ Dewice
SH: |805251123 LI IOCODE Device Hame Move
Device:| T-Link AEM SWITO) ¢ 0x7BAD. .. ARM CoreSight SW-DF Up |
Mt : | ¥8.00 41| VB 49c Downl
Fi II—Link AEM V8 compiled ]

ort: Max % hutomatic Detectic ID COLE: I

Im vl |5 MHz vI {1 Manual Configurati Tewice Hame: I

huto Cli| add | Delete| Updats| IR len: | '

Conmect & Reszet Options Cache Options Download Options

lonmect: IHormal vl leset: IHormal LI [¥ Cache Code [~ Yerify Code Downla

[V Reset after Comn [¥ Cache Memory [ Dowrload to Flash
—~Interface TCE/IF Mizc

~ Hetwork Settings

& UsE (" TCE/IF IP-Addres Fort Autodetectl TLinlk Infol

Scan 127 . 0 0 1 0
I I Ping I JLink Cmdl
State: ready
B mE | mEw |
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1 ARM Keil &4 1.2 TFEAEHR

VA S B I T
® itH A%k “Download Options > Verify Code Download” %3 .
® i AE LS “Download Options > Download to Flash” i1 .

B E Flash i%&IR

WRFEEL R, EAEIERE “Update Target before Debugging” i%
Wi, 4k 1-8 Fios.
[ 1-8 BLE Flash i£IR

Options for Target ‘led"

Tlevice I Target I Dutputl Listingl User I C/CH I A=m I Linlcer I Debug Utilities

—Configure Flash Menu Command

% Use Target Driver for Flash Programming v Use Debug Driver
— Use Debug Driver — Settings | | [™ Update Target before Debugging

it Fie: J Edt... |

" Use Exdemal Tool for Flash Programming

Cnrnmand:l _I

N‘gumerrts:l

[T RBun Independent

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

Cutput File:
STARTUP |

Image Files Root Folder: I [~ Generate Listing

0K I Cancel Defaults | Help |

IPUG536-1.6 7(27)




1 ARM Keil %4

1.2 THEFHR

IPUG536-1.6

B E R ¥ItR S
Wk 4 SPI-Flash F#0720, - E L RN 75 Zhn ARG
32, “Debug > Initialization File” &MiAy, & B E ARG A
“ext_debug.ini”, W& 1-9 Fiur.

& 1-9 Bo B AR it

L] Options for Target lec
Devicel Targetl Dutputl Listingl User I C/CH+ I h=m I Linke tilitiesl

" Use Simulator ~ with restrictionz  Settings | & Uss: I.J-LINK / J-TRACE Cortex "l Settings |
[~ Limit Speed to Real-Time
v Load Application at Startup v Run to main{)
Inttialization File: Inttialization File:
[ J Ed... | [Next_debug i J Edt.. |
Restore Debug Session Settings Restore Debug Session Settings

¥ Ereakpoints ¥ Toolbox |w Ereakpoints v Toolbox

¥ Watch Windows & Perfformance Analyzer v Watch Windows

¥ Memoary Display ¥ System Viewer ¥ Memory Display v System Viewer
CPU DLL: Parameter: Driver DLL: Parameter:
IS.&HMCMB.DLL | IS.&HMCMB.DLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:
|DAF{MCM1_DLL I-pCI'u'I‘l ITﬁHMCM‘I.DLL I-pCI'u'H

Manage Component Viewer Description Files ... |

0K I Cancel Defaults | Help |

8(27)




1 ARM Keil &4 1.2 TFEAEHR

1.2.3 YRiF

SERAUS g B AETRCE Jm, i TAF “Build” (L&) B0 “Rebuild”

itcm1. itcm2 1 itcem3, & 1-10 Fras.
& 1-10 Ti4HF

K D:\user-bak\Users\root\Desktop led\Pi

NEda|» B9 |« |pn Nl == | @ aemrereiss: R @0 0O &[F) A
|f§ led Eﬁ\[ﬁ:’v@
Proj 2@ ] main.c v X
= % Project: led 13/* i
B4 led 2 KRR R R R R R KRR KRR RR KRR R KRR R KRR R KRR R KRR KR KRR KRR KRR KRR KRR KK B
= [ STARTUP 43 e : :
o Copy: ht (C) 2014-2020 Gowir iconductor hnology Ltd. =
_j startup_GOWIN_MI s . opyrig! (C) 2 2020 Gowin Semic ucto: echnology =
=& SYSTEM 3 * @file main.c
® j system_GOWIN_M]1 7 * @author Embedded Development Team —
E ] PERIPHERAL 8 | * @version V1.6.0
B 9 * @date 2020-06-30 09:00:00
26 USER 10 * @brief Main function.
@] GOWIN_ML_it.c DD | mE sk R R R R R R R R R R R R RR R RRR R RR R R R R R R KRR KRR KRR
@] main.c 12 | %/
S -
14 /* Includes *f
is
16 e "GOWIN M1.h"
17 e <stdio.h>
i8 de <stdlib.h>
i9 ude <string.h>
20
21 void Delay(__IO uint32_t nCount) //25M 1s = 8333000
22 H¢
23 for(; nCount != 0; nCount--);
24 |}
25
26 int main(void)
27 B4
« J Bl 28 SuaramTnir (1. b
Eer.. |@so.. | {}Fu.. [0yTe. < i »
Build Output R
compiling GOWIN_M1_trng.c... -
compiling GOWIN_M1_ddr3.c...
compiling GOWIN_M1_spi_flash.c...
compiling GOWIN_M1_psram.c...
compiling GOWIN M1_it.c...
compiling main.c...
linking...
Program Size: Code=464 RO-data=224 RW-data=4 ZI-data=4100
FromELF: creating hex file... -
After Build - User command #1: C:\Keil v5\ARM\ARMCC\bin\fromelf.exe --bin -o led.bin .\Objects\led.axf 1
".\Objects\led.axf" - @ Error(s), @ Warning(s). R
Build Time Elapsed: 00:00:10 -
)

1.2.4 T

56 Gowin. EMPU_M1 8w 31t 4m & I, B dmfe ot N E vk,
#iz%. |IPUG532, Gowin EMPU M1 F#Z%F .

IPUG536-1.6 9(27)



http://cdn.gowinsemi.com.cn/IPUG532.pdf

1 ARM Keil # 4 1.2 TREMER

1.2.5 R E LR

SERAEAEBETE A A BRSSP AT G A Vv AR AR AR et
“HE] BIN SO N8R, R B B R AL, AT AR U-LINK
5 J-LINK {7 FLERE 2R 1

I af LR PR, T SR g B A i
1. EEJHEA

PR B H 295 ) FPGA 1O ) Debug Access Port
(JTAG_3~JTAG_18, VCC #1 GND) [Ifr &, % J-LINK 5% U-LINK.

PLEAE R T EAL DK-START-GW2A18 V2.0 KRS 51t ], 15
HamiER AL wE 1-11 s

E 1-11 {5 LA

["jg E :uummu_m_ ! |
. = % i S gg il i1y

IPUG536-1.6 10(27)




1 ARM Keil &4 1.3 ZH Wit

2. BEEhER

HEFE U-LINK 80 J-LINK f7 5088, i THRAE “Debug” (@), kA
TRES, ATUABATH A E S PR SO ST S EE, Wil 1-12 Fis.
& 1-12 BEhER

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
NEZE @ 4+ @9 c|e@c|@mpm = 0| % aeozeemieH BASE  [<] S | O(S’ﬁ|‘%

ZRolvedo »|[0RB - E - W -
Registers R B Dpisassembly LR
Register [Veue ||[Foxo0000622 oooo HOVS 10,0 a
= Core 28: SystemInit():
29: al
0x00000644¢ FIFFFFFQ BL.W SystemInit (0x00000628) -
------ B2 080000000 30:  GPIOD->QUTENSET = OXELLffffi;
&l 0x00000000 0x00000648 2000 MOVS 10, $0%00 o
R4 000000580 e .
------ B 000000880 =
B 0x00000000 . x
1 Dx0000058F B mmz -
------ ] OxFFFFFFFF 25 | for(; nCount != 0; nCount--); &
------ 58 OxFFFFRRFF 23 |3
RiO Dx000005B0 s
------ RiL 000000880 . o
------ RiZ 000000000 3: 0t main(vaid)
RI3 GF) O =R |
PG ] 28 SystemInic();
il E
B ox61000000 | (% 30 || GPIOO->OUTENSET = oxffeerrre;
[ Banked a1 while (1)
[ System 320
- Internal 33% #ifdef TRENZ BOARD
S Mede Thread by // -
L Gtack nsE trenz
35 GPIO0->DATAOUT = 0x01;
36 Delay(£333000) ;
37
38 GPIO0->DATAQOUT = 0x02;
3g Delay(£333000) ;
10
a1 GPIOO->DATAQUT = 0x04;
a2 Delay(£333000) ;
a3
a3 GPIOO->DATAQUT = 0x08;
45 Delay(£333000) ; @
[ project | = Registers < " | b
Command 1 [@ CcallStack = Locals n B
BC = _RDWORD (0x00000404) [ name Location/... Type
}
LOAD &L INCREMENTAL - @ ... 000000000 |int £
Setup(): =
< il ] i
>
ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet Call stack ~ Logals | Elemory 1
JLINK / J-TRACE Cortex 11:0.00000000 sec 130 C1

1.3 &%Figit
Gowin_EMPU_M1 3 #F ARM Keil MDK (V5.24 } Ll EfRA) #AF3RES
W2 it RSB N 2% 3t
Gowin_EMPU_M1\ref_design\MCU_RefDesign\Keil_RefDesign

IPUG536-1.6 11(27)



http://cdn.gowinsemi.com.cn/Gowin_EMPU_M1.zip

2 GOWIN MCU Designer 21 Bz ERE

2GOWIN MCU Designer

21 MHEREERE

B SR L GOWIN MCU Designer #2255 61, T #;
http://www.gowinsemi.com.cn/prodshow.aspx.

GOWIN MCU Designer #fF %3 5L E, 152% SUG549, GOWIN
MCU Designer )57 .

E!
i3 f# F§ GOWIN MCU Designer V1.1 LI ERAS .

2.2 TSR

f§i / GOWIN MCU Designer #£47 Gowin_ EMPU_M1 # /4 4mfE ¥ it
A TR, BRI, WS, gk, TEMAELRIK.
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2 GOWIN MCU Designer 2.2 TFEMR

221 QTR
fIZIIE
RPESEEHAFE “File > New > C Project”, W1 2-1 iR,

1. @SLIUH AR E A

2. EPEIHZEA “Empty Project”;

3. EFRwIETHSE “ARM Cross GCC”,
[ 2-1 Sl T2
v C Project

C Project —>

Create C project of selected type [

Project name: gowin_led

Use default location

Location: :rcr:((;arl\’lr[r)\’wo;'Vkspacér\gov;/}n_ri'ecriw | Browse...
LHOOse THe s5yslers | default
Project type: Toolchains:
4= E}Ecutable - ARM Cross GCC
| @ Empty Project | RISC-V Cross GCC

® Hello World ARM C Project
® Hello World RISC-V C Project
b (= Shared Library
b (= Static Library
b (= Makefile project

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

L
[a¥]
o
(o)
s
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EFEFEEREXE

‘PP AR E R “Debug” 1 “Release”, WK 2-2 fiir.
B 2-2 iEFF Al EARR
Select Configurations

Select platforms and configurations you wish to deploy on [

Project type:  Executable
Toolchains: ARM Cross GCC

Configurations:

&) Debug [ Select all ]
%) Release

[ Deselect all ]

Advanced settings...

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

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

® < Back ]E Next = ; Einish
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TFERIF T A SEMERE
WAL X 4w % L B 4% arm-none-eabi-gcc M HR7ERAE, EERAELE

Toolchain name #11 Toolchain path, & 2-3 7R,

2-3 EFmIF T REMERE

S

GNU ARM Cross Toolchain —>

Select the toolchain and configure path

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

Toolchain path: C:\GMD\toolchain\ARM_toolchain\bin

|2
—

Finish ] L Cancel ]

BEVmMBATIRE
T LRI J5, 7E Project Explorer MLk £ g i B TRE, W
ARG MARES, SNRAGHRERT.
DL T & T B, GMD_RefDesign 2%t A, #t-gwfe it 15 5
THE AR, W AR
CORE: ARM Cortex-M1 MCU W #% & Y.
PERIPHERAL: #MAUR5N R %%
STARTUP: MCU W#%5| 58830
SYSTEM: AMEZAAFRE L KAV RS 8l X
USER: H PR IH
GOWIN_M1_flash.ld: GMD Flash %% %%

SR H TR S, 7F Project Explorer A1 H ke £ 24 TAE, A%
et “Refresh” LT, HBNHEH UHTI0E T2 M 25 FAD
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Project Explorer #L I, 5 2471 T2, 5 5#i%E#E “Properties > C/C++
Build > Setting”, FCE 4#7 LIEMSE 0D

B & Target Processor
fic & “ Target Processor > ARM family " 101, % Wi fic & A “ cortex-m1”
ﬁﬂ @ 2'4 Fﬁﬂ—‘—\‘ o

[#] 2-4 B E Target Processor
B Tool Settings | %3 Toolchains | ‘B Devices | S Build Stepsl Build Artifactl Binary Pa ' | *

RM family cortex-ml

rchitecture ’Toolchain default

(2 Target Processor
(B Upumizaton
(2 Warnings
(2 Debugging
4 ) Cross ARM GMNU Assembler
(2 Preprocessor
(2 Includes
(% Warnings Float ABI Toolchain default
# Miscellaneous
B4 Cross ARM C Compiler FPU Type foolchain default
@ Preprocessor
(2 Includes
(# Optimization
(#2 Warnings
(# Miscellaneous
) Cross ARM C Linker Feature crypto Toolchain default

nstruction set ’Thumb (-mthumb)

Thumb interwork (-mthumb-interwork)

Endianness ’Toolchain default

[

Unaligned access ’Toolchain default

rchid family Generic (-mcpu=generic)

Feature cro Toolchain default

9

(# General Feature fp Toolchain default
(# Libraries

(# Miscellaneous
B3 Cross ARM GNU Create Flash Image  Jrode model
(# General
B3 Cross ARM GNU Print Size
(# General

Feature sirmd Enabled (+simd)

[

Small (-mcmodel=small)

Strict align (-mstrict-align)

[

Other target flags

IPUG536-1.6 16(27)
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FCE Cross ARM GNU Assembler > Preprocessor

BoE “Cross ARM GNU Assembler > Preprocessor > Defined symbols
(-D)” LT, ZIEWACE N “_ STARTUP_CLEAR_BSS”, & 2-5 fii7x.

[ 2-5 it E Cross ARM GNU Assembler > Preprocessor

¥ Tool Settings I %3 Toolchains l B Devices I # Build Stepsl " Build Artifactl Binary Pa{ 1 I_’

(%3 Target Processor

(% Optimization
(2 Warnings
(%3 Debugging

Use preprocessor
["1 Do not search system directories (-nostdinc)

["] Preprocess only (-E)

4

&%) Cross ARM GNU Assembler

[[};‘5; Preprocessor |

LY

[

LY

(= Includes
(2 Warnings
(% Miscellaneous
5 Cross ARM C Compiler
(% Preprocessor
(2 Includes
(2 Optimization
(2 Warnings
(2 Miscellaneous
&3 Cross ARM C Linker
(% General
(3 Libraries
(2 Miscellaneous
%3 Cross ARM GNU Create Flash Image
(% General
5 Cross ARM GNU Print Size
(% General

Defined symbols (-D) 88 8 7 2
| Undefined symbols (-U) é t;j iﬂiw| 117| ‘

17(27)




2 GOWIN MCU Designer

2.2 TFERAR

IPUG536-1.6

BLE Cross ARM C Compiler > Includes

fic & “Cross ARM C Compiler > Includes > Include paths (-1)” £,

PRI E C k51 g4, Wik 2-6 fros.

PABAF T/ T H AL GMD_RefDesign 2% it 4, C k35| #gie

FCE, 0 hPhos:

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

® "${workspace_loc:/${ProjName}/PERIPHERAL/inc}"
® "${workspace_loc:/${ProjName}/SYSTEM}"

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

[ 2-6 AL E Cross ARM C Compiler > Includes

& Tool Settings | ¥ Toolchains | B Devices | 4% Build Steps |

(# Target Processor

(# Optimization

(# Warnings

(# Debugging

4 ) Cross ARM GNU Assembler

@ Preprocessor
(2 Includes
(% Warnings

# Miscellaneous

Include paths (-1

€ w &

*${workspace_loc:/${ProjMame}/CORE}"
"${workspace_loc/${ProjName}/PERIPHERALfinc}"
"${workspace_locy/${ProjName}/SYSTEM}"
"${workspace_loc/${ProjName}/USER}"

4 %% Cross ARM C Compiler

(3 Preprocessor

| Includes |

Include system paths (-isystem) |

@ Optimization
(2 Warnings
@ Miscellaneous
4 %) Cross ARM C Linker
(# General
(2 Libraries
(# Miscellaneous
4 %) Cross ARM GNU Create Flash Image
2 General
4 %3 Cross ARM GNU Print Size
# General

BEE Cross ARM C Linker

fic'® “Cross ARM C Linker > General > Script files (-T)” £,

Include files (-include) &

Bt & “GOWIN_M1 flash.ld” {5 GMD Flash #i#: 4, WK 2-7 fix.

DL T & T B, GMD_RefDesign 2% ¥ i1 i, Flash 412 25 it & ,

LIRS

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

GMD Flash #4#% Flash #2246l “FLASH ORIGIN % &, 41T Ji7s:

18(27)
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Internal Instruction Memory
FLASH ORIGIN: 0x00000000, ITCM Initialization %k J& 577 =;
FLASH ORIGIN: 0x00000400, 4t SPI-Flash F#s 377 5.

® External Instruction Memory

FLASH ORIGIN: 0x00000000.

[ 2-7 Bt & Cross ARM C Linker
® Tool Settings i ) ToolchainsI;l: Devices l # Build Steps | ' Build Artifactl Binary Pa l;

(%3 Target Processor
(% Optimization
(2 Warnings
(%3 Debugging
4 i) Cross ARM GNU Assembler
(23 Preprocessor
(3 Includes
(23 Warnings
(2 Miscellaneous
4 ¥ Cross ARM C Compiler
(% Preprocessor
(2 Includes
(22 Optimization
(22 Warnings
(2 Miscellaneous

Script files (-T)

*${workspace_loc:/${ProjName}/GOWIN_M1 flash.Ig

€8 8 %l

4 (\?} Cross ARM C Linker
% General |

IPUG536-1.6

@ Libraries
é} Miscellaneous
4 %3 Cross ARM GNU Create Flash Image
@ General
4 8y Cross ARM GNU Print Size
(% General
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BCE Cross ARM GNU Create Flash Image

fid E “Cross ARM GNU Create Flash Image > General > Output file
format (-O)” &I, ZIETE E A “Raw binary”, F=A 43t — 3k BIN
XA, il 2-8 s

[#] 2-8 it E Cross ARM GNU Create Flash Image

B Tool Settings | 3 Toolchains | ‘B Devices | A% Build Stepsl Build Artifactl Binary Pa ' | '

[

[

[

(% Target Processor Output file format (-0) ’Raw bigans
(# Optimization
@ Warnings

E Section: -] .text

[ Section: -j .data
(# Debugging !

B3 Cross ARM GNU Assembler Other sections () el
(%2 Preprocessor
(# Includes
(2 Warnings
@ Miscellaneous
B3 Cross ARM C Compiler
(% Preprocessor
(2 Includes
@ Optimization
(2 Warnings
@ Miscellaneous
B3 Cross ARM C Linker
@ General
(% Libraries
@ Miscellaneous

[

% Cross ARM GNU Create Flash Image
(% General

[

5 Cross ARM GNU Print size
(# General

20(27)




2 GOWIN MCU Designer 2.2 TFEMR

Bt & Devices

fii & “Devices > Devices” &, 1ZiEWALE AN “ARM Cortex M1 >
ARMCM1”, tni 2-9 Fix.

& 2-9 fig & Devices
3 Tool Seﬁingsl 3 Toolchains B Devices |5 Build Stepsl Build Artifactl Binary Par *

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

Mame Details i
> ARM Cortex AS Family (2048 kB RAM, 2048 kB ROM)
[ ARM Cortex A7 Family (2048 kB RAM, 2043 kB ROM) =5
[ ARM Cortex A9 Family (2048 kB RAM, 2043 kB ROM) =
[ ARM Cortex MO Family (128 kB RAM, 256 kB ROM) 5
i ARM Cortex MO plus  Family (128 kB RAM, 256 kB ROM)
4 ARM Cortex M1 Family (128 kB RAM, 256 kB ROM)

ARMCM1 Device (Cortex-M1, Rev r1p0, 10 MHz)
| [ ARM Cortex M23 Family (256 kB RAM, 4096 kB ROMN) | i
] Tl P

Device core: Cortex-M1

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

ARMCM1
Section Start Size Startup
IRAM1 020000000 000020000 o
IROM1 000000000 000040000 1
Edit...
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2.2.3 ¥miF
SER CASETC BEARIL GRS fo, iF4nr LR, B T B g s
“CR 7 miFEPT A AR k] BIN S0/, il 2-10 Bk

A
2-10 4w
b - s o e - - ==

main.c

» = CORE

Hle Edit Source Refactor Navigate Search Project Run Window Help
irg - \n\s{%-lm\lﬂ“’a‘usrt;-‘psd-v‘ TR R SRR T Quick Aceess || % | (D)%
£ Project Explorer main.c
(7 Proj plorer 2 = 0 | [€ mainc 2 = g
BE < 16 /7 ~
4|5 eml_led x
> 4 Binaries 4 Copyright (C) 2814-2626 Gowin Semicenductor Technology Co.,LEd
» @) Includes 50 £

Embedded Development Team
> (= Debug 8 V1.6.8
4 (& PERIPHERAL M 9 2620-66-30 89:00:00
. 10 Main function.
> = inc
4 = sre

» [§ GOWIN_M1_canc

14 /% TRELUAES o oo
- [0 GOWIN_M1ddr3c | s netuds
> [8 GOWIN_M1_dualimer.c 16 #include "GOWIN_ML.h"
» [€) GOWIN_M1_ethernet.c v “%"%“33 ‘Stjiﬂg“;
. 18 ude <s ib.h>
- [6 GOWIN_M1_gpio.c 15 include <string.h>
- [¢ GOWIN M1 i2c.c 20
» [ GOWIN_M1_misc.c L4 2_*\{mid Delay(_ IO uint32Z_t nCount)//25M 1s = 8333000
> € GOWIN_M1_psram.c 23 for(; nCount != 8; nCount--);
> [ GOWIN_M1_rtc.c 24 }

- [¢ GOWIN_M1 sdcard.c
> [ GOWIN_M1_spi_flash.c

25
26° int main(void)

27 {

> GOWIN_M1_spi.c 28 SystemInit();

> [€ GOWIN_M1_timer.c 29
& GOWIN M1 trmge SPI00-SOUTENSET = xFFFFiTs il
. [ GOWIN_M1uart.c . L
> [8 GOWIN M1 wdog.c Problems & Tasks B Console 52 [ Properties & Debugger Consale B BBk rB-b-=0
4 (& STARTUR CDT Build Console [em1,led]
> [§) startup GOWIN_MLS arm-none-eabi-objcopy -0 binary "cml_led.elf” “cml_led.bin” -
4 (= SYSTEM Finished building: cwl_led.bin

+ [Bl GOWIN_MLh
Iﬂ\lﬁkiﬂgl Cross ARM GNU Print Size
> L&l system GOWIN Ml arm-none-eabi-size --format=berkeley "cml led.elf"
> [B] system GOWIN_MLh text  data bss dec hex ilename
4 & USER so64 1888 63 7126 1bde cml_led.elf

" [ GOWIN.Mi1_confh Finished building: cml_led.siz a

» [6 GOWIN_M1 jt.c - B

5 cm1_led

2.24 T &

56 % Gowin_EMPU_M1 B IR 1T 9w 1% )G, A m R et R 807 7%,
iH&%. IPUG532, Gowin EMPU_ M1 F#Z&% T it.

2.2.5 EEL IR

S8R Gowin, EMPU_M1 &t it — ikl BIN U N85, Wi H ik
P BRI B, AT DU RS J-LINK 1 EL8%, EZR 1R 24w %
T (FELR A& S A RS A B s R — 0.
Gowin_EMPU_M1 BAELL AR, BHE:
fic B A 2 T
e B R R A
HERLRIRA B
JA B AE 28R
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Bt B 3R £ T

1. EPEFHAFE “Run > Debug Configurations > GDB SEGGER J-Link
Debugging”, i+ “New”, A7 4H7 TR AR EELD,
2-11 fios o

2-11 IR IBR AL B IR

Create, manage, and run configurations

| B 3~ Configure launch settings from this dialog:
type filter text | - Press the 'New' button to create a configuration of the selected type.
[€] C/C++ Application
[€] €/C++ Attach to Application
[€] C/C++ Postmortem Debugge
[€] €/C++ Remote Application
[©] GDB Hardware Debugging
[©] GDB OpenOCD Debugging
[©] GDB PyOCD Debugging
[£] GDB QEMU Debugging Configure launch perspective settings from the 'Perspectives’ preference page.
2] GDB SEGGER, I-Link- Dok,
[E]cmlledn L MNew
@ Launch Groug DUptesTE
Delete

- Press the 'Duplicate’ button to copy the selected configuration.

®

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

+

i - Press the 'Filter' button to configure filtering options.

+

- Edit or view an existing configuration by selecting it.

< 1 +

Filter matched 11 of 83 items
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2. P C A AR Main "R T, Bl E 2457838 TFERY Project
F1 C/C++ Application Z£i% 151, & 2-12 Arw.
& 2-12 Big & Main i£IRA

Create, manage, and run configurations

T - T
L1 B x| = Name: cml_led Debug

type filter text Main %5 Debuggeq I Starlupw By Sourcew 5] Qommoﬂ &, SVD Patlﬂ
[£] €/C++ Application
[€] C/C++ Attach to Applicati
[E] C/C++ Postmortem Debu || | cm1_led
[£] C/C++ Remote Applicatic C/C++ Application:
[€] GDB Hardware Debuggin
[€] GDB OpenOCD Debuggir

[£] GDB PyOCD Debugging Variables... ] [Search Prcject...] [ Browse... ]

Project:

Debug\cml_led.elf

M Build (if required) before launching

4 [£] GDB SEGGER J-Link Debu

|E] cm1_led Debug| Build Configuration: |Select Automatically VI
B Launch Group © Enable auto build © Disable auto build
@ Use workspace settings Configure Workspace Settings...
] 1 b
Revert Apply

Filter matched 11 of 83 items = RR

® [ Debug ] [ Close
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3. EFECE A RIET “Debugger” I, A B 4 w7 R TREK
J-Link #1 GDB £5i& 51, 4npd 2-13 Air.

- Device Name: Cortex-M1
- Interface: JTAG i SWD
- Endianness:
- Connection:
& 2-13 it & Debugger &I

Little
USB

, manage, and run configurations

CEX B3~

type filter text

[E] C/C++ Application

[E] C/C++ Attach to Applicati
[€] C/C++ Postmortem Debu
[€] C/C++ Remote Applicatic
[£] GDB Hardware Debuggin
[€] GDB OpenOCD Debuggir
[£] GDB PyOCD Debugging
[t] GDB QEMU Debugging

[©] eml_led Debug

4 [t] GDB SEGGER J-Link Debu

= Launch Group

4| [ | +

Filter matched 11 of 83 items

Name: cml_led Debug

Main | %% Debugger

= Starlupw E_/ Source} = Qommorﬂ E-_ SVD Path\l

J-Link GDEB Server Setup

Executable path:

Start the J-Link GDB server locally
${jlink_path}/${link_gdbserver}
Actual executable: C:/Program Files (x86)/SEGGER/JLink/JLinkGDBServerCL.exe

(to change it use the global or workspace preferences pages or the project propertii

»

[[] Connect to running target

() [

Device name: Cortex-M1 Supported devic
Endianness: @ Little Big

Connection: @ USB 1P (USB serial or IP name/address
Interface: @ SWD @ ITAG

Initial speed: ) Auto () Adaptive @ Fixed 1000 kHz

GDB port: 2331

<

[0 | 3

Revert Apply

€)

Debug | |

Close
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B ERFBAFR

Project Explorer #8 &, 15 2471 /X101 H TR “ Properties > C/C++
Build > Settings > Debugging > Debug level” &1, XA E FIRZEH N
Default(-g)&% Maximum(-g3), 1l 2-15 fi7s.

2-14 BEERHF B FR

¥ Tool Settings | B3 Toolchains | ‘M Devices | & Build Stepsl Build ﬁ..rtifactl Binary Pa * | '

(2 Target Processor
(# Optimization
#5 Warnings

Debug level Maximum (-g3) - I

(% Debugging

F

[

[

[

[

1&3 Lross AR GNU Assembler
(# Preprocessor
(# Includes
(#2 Warnings
(# Miscellaneous
B3 Cross ARM C Compiler
(2 Preprocessor
(# Includes
(# Optimization
(2 Warnings
(# Miscellaneous
B3 Cross ARM C Linker
(# General
(# Libraries
(# Miscellaneous
B3 Cross ARM GNMNU Create Flash Image
(# General
B3 Cross ARM GNU Print Size
(# General

Debug format Toolchain default -

[[| Generate prof information (-p)

[[| Generate gprof information (-pg)
Other debugging flags
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B ER

PR JTAG 20 (UTAG _3~JTAG_18, VCC #1 GND) 1]

VIR AT E, %3 J-LINK I E 8 5T K

FLi T A A Debug 241 T H 812" % ~ 7, 168 2471 5 H () Debug it & ,
B N GUIRES, ST s E . PR BB AT SRR, W& 2-15

I
& 2-15 BRI HEL R

s Debug - em1_led/USER/main.c - GOWIN MCU Desigr

File Edit Source Refactor Navigate Search Project Run  Window Hel
i | @ia|m o m e e g ,,|@|aﬂjﬂze‘:¢-ov‘9@"v‘j{},v{}.vmc:v - Quick Access ;| B | T8 % ()
45 Debug |i% ¥ = B | ®=Varables & 9 Breakpoints ¥lf Registers T Peripherals B\ Modules =8
4 [t] eml_led Debug [GDB SEGGER J-Link Debugging] = ‘ et ~
4 emlledelf Name Type Value
4 Thread #1 57005 (Suspended : Breakpoint)
= main{ at main.c:30 0x606
s JLinkGDBServerCLexe
Wl arm-none-eabi-gdb
s Semihosting and SWV
»
[€] mainc 2 = 0 5= Outline &2 = 0
i s for(; nCount != @; nCount--); o =] laz )‘ .&s Y '* -
25 U GOWIN_MLh
265 int main(void) mi o stdioh
T eentnit E 2 stdibh
- yeteninit(); 2 stringh
E- 1 r—— Type Value B o Delaylvolatile uint32 1) : void
31| uhile = & mainivoid) : int
32 { 4 » GPIOOD GPIO_TypeDef 0x40000000
33 (9= DATA volatile uint32_t 65535
i 9= DATAOUT volatile uint32.t 0
36 Deld > (= RESERVEDO uint32_t [2] 0x40000008 =
37 (9= OUTENSET volatile uint32_t 0
* PT 6= QUTENCLR volatile uint32_t [ <
9= ALTFUNCSET volatile uint32_t o 3
B Console 2 (9= ALTFUNCCLR vulat!\e u!nt32_t o | & BH B ‘ ME-Er= 8
()= INTENSET volatile uint32_t 0
cm1_led Debug [| S NTERGIT Jatile i
Read 4 bytes @ &)= vol at!eu!ntSZ_t o =
Read 4 bytes i ()= INTTYPESET volatile uint32_t 0
Read 4 bytes 9= INTTYPECLR volatile uint32_t [
Read 4 bytes e P - =Z
Read 1 bytes @ | ) ]

Read 1 bytes {Name : GPIOB

Details:@x42200008
e — Default:8x40a00008
—— Decimal: 1873741824
Hex: 8x40000000 i1
Binary:1l

<

2.3 &E it

IPUG536-1.6

Gowin_EMPU_M1 37 GOWIN MCU Designer (V1.1 &L EfRA) #

P22 it @ FEESRI N T 2% k0t
Gowin_MCU_M1\ref_design\MCU_RefDesign\GMD_RefDesign
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