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1 RTFARFM 1.1 FMAE

m

1 s7a:

i

1.1 FRAR

AT LAHAE I & T. B AL DK-START-GW5A25 V2.0 AR Z% %1t M
1, A Gowin_ EMPU_M1 W fF & it 58 g e Wit i wit rvk, B
FEF P P PETF & Gowin, EMPU_ M1 {44 it 5 8w fs it

1.2 FLRIAEE
1.2.1 BHER

® DK-START-GW5A25 V2.0
GW5A-LV25UG324C2/I1
GW5A-25 (A hiR)
1.2.2 3 {Fh A&
® KR A: =R Gowin_V1.9.9.03 (64-bit)
® ARM Keil MDK (&l R A: V5.26)
® GMD (THAFARA: V1.2)

1.3 &E&it
1.3.1 3 8Egit

Gowin_EMPU_M1 #£1it ARM Keil MDK ( &R A: V5.26) Fi
GMD (A FRA: V1.2) AR i S t, EdFEsR

W~ ZH it

® . .\ref design\MCU_RefDesign\MDK __RefDesign\
- cml_demo
- cml_fatfs

- cml_freertos
- cml_rtthread_nano
- cml_tcpip
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1 RFAFM 1.3 ¥

- cml_ucos _iii
® .. .\ref design\MCU_RefDesign\GMD_RefDesign\
- cml_demo
- cml_fatfs
- cml_freertos
- cml_rtthread_nano
cml_ucos_iii

1.3.2 EHSE it
Gowin_EMPU_M1 #&#tiE S ¥cit, i 8RR~ =% wit:

...\ref_design\FPGA_RefDesign\DK_START_GW5A25 V2.0\gowin_e
mpu_m1l
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2 pEgmis ot 2.1 BMESHE I

2 Rtdmizisit

2.1 BH-&E it

XWEFTH ARM Keil MDK, #2542 “Project > Open Project...”, &
NBMZZwRE, W 2-1 B,

B 21 FANRESERIT
pVision - [m] x
File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help

ne d ﬂ‘ New pVision Project...

Ea® @-eos

B P New Multi-Praject Workspace...
S EEe
- ‘Open Project...
Project
Close Project
Export 3
Manage 4

Select Device for Target ...

Remove ltem

Clean Targets
[£] Build Target F
[ Rebuild all target files
§2 Batch Build
Q Batch Setup..

§2 Tanslate... Ctrl+F7
£4 Stop build
Eer. |0 | O |0y |
Build Output L x |
~
v
< »
Open a WVision project

22 ROM L&

ffF Fr4b SPI-Flash Memory F #5157, ROM bt & E A
“0x400”, ROM Size &N “0x7C00”7, WKl 2-2 Fiw.
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[& 2-2 ROM &2iaithitFn Size BLE

Options for Target ‘led’ *
Device Target |Uutput I Listingl User I CAC++ I hsm I Linkerl Debug I Utilitiesl
ARM ARMCM1 r Code Generation I —I
ARM Compiler: Use default compiler version 5
tal (MHz): |
Operating system: | None LI [ Use Cross-Madule Cptimization
System Viewer File: [ Use MicroLIB I Big Endian
™ Use Custom File
— Read/Only Memory Areas — Read/Write Memory Areas
default  off-chip Start Size Startup default  offchip Start Size MNolnit
™ RoM1: | | c r  Ram: | | r
I RoM2: | | o I RAm2: | [ r
™ RoM3: | | s ™ RAM3: | | r
on-chip on-chip
¥  IRom1: 2400 [o7c00 3 W IRam1: [Bx20000000  [0:8000 r
I IRom2: | | ol I IRAM2: | | r
1):4 I Cancel | Defaults | Help |

FLly T RA Build“L

e 2-3 Fros.
& 2-3 fiF

C\Users\liukai\Desktop\cm1_demo\projectiled\mdk_vS\led.uvprojx - pVision - O X

Eile Edit View Project Flash Debug Peripherals Jools 3VCS Window Help

NS H@| s aa| | |
B @ ] P e

R -"‘;| iZ iE = f."| @ systemCoreClock
- ER R

Project L« | ] mainc v X
=% Project: led 4] 1Ep .
S 45 led 2| m R R R R R R R R R R R R R R R R R KRR R R R R KRR R R R R R R R

&6 user =) o gfile main.c
4 * @author GowinSemicoductor
] GOWIN_M1tc 5 | * Bdevice  Gowin EMPU M1
lj Uo=lieE [3 * @brief Main function.
= E driver T | AR AR AR AR AR A AR A AR AR A AR A AR A AR R A AR A AR R AR A AN AR AR AR AR AR AR
(1 GOWIN_M1_gpio.c 8| =
. 9
a GOWIN_M1_misc« 10 /* Includes
T emsis I #inca ndelay.n"
E startup_GOWIN_M 12 #i e "gpio.h"
[ system_GOWIN_M 43
= midd =
middleware 15 /* Definitions
1 gpioc = 16
] delay.c 17 //Application entry function
18 int main(void)
o | o~ 1851 v
E Proj... | €FBooke {3 Fun... [0y Tem..| | € >
Build Output n @
linking... ~
Program Size: Code=1324 RC-data=224 RW-data=12 ZI-data=1023
FromELF: creating hex file...
After Build - User command #1: D:\Keil vS\ARMM\ARMCC\bin\fromelf.exe --bin -o lsd.bin .\Objects\led.axf
".\Cbjects\led.axf" - 0 Error(s), O Warning(s).
Build Time Elapsed: 00:00:08 v

J-LINK / J-TRACE Cortex

7, WS B, PR AL BT Binary SC
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I~ T H Programmer, F#EF5 2% Binary X
a2 R IR e 2 A, FTHF PR A

Programmer, f.ifi Programmer > $.4= “Edit > Configure Device” 5 T.H

2 “Configure Device” (=#), FTH “Device configuration”,

® “Access Mode” THi%lFK, ik#E “External Flash Mode 5AT” & ii;
® “Operation” THi%%, #$F “exFlash C Bin Erase, Program 5AT”

g% “exFlash C Bin Erase, Program, Verify 5AT” £ 1i;
® “FW/MCU/Binary Input Options > Firmware/Binary File” %,

N AT AR BT Binary SO

I

“External Flash Options > Device” i1, % “Generic Flash”;

“External Flash Options > Start Address” £,
1) Flash #2dgibki% &, 1 “0x100000”;

% 18 bootload H ik

® i “Save”, FERHBMYmFEH T Binary 34 FEGETIRCE, WK 2-4

P o
2-4 Device configuration
W Device configuration ? *
Device Operation
Acoess Mode: External Flazh Mode BAT w
Operation: exFlach C Bin Erase, Frogram BAT w

exFlash C Bin Erase, Frogram GAT

External Flash Optionz

Device: Generic Flash w

Start Address: 0100000 |

F¥ MU Binary Input Options

Firmware Finary File: mesktopfcml_demofprojectﬂed..fmdk_\rEﬂed.binl D

Save Cancel

5% Device configuration j&5, .7 Programmer . HA4%
“Program/Configure” ( =), TH ML Binary SCF.

5(11)




2 BArgmiE it

2.5 % Fi

2.5 8EFHif

IPUG534-2.3

Gowin_EMPU_M1 8w it 75k, EZ5:
IPUG533, Gowin EMPU M1 #{f 49685 52 Tt

IPUG536, Gowin EMPU M1 IDE #4452 Fii

IPUG532, Gowin EMPU M1 [#Z%Ff

IPUG535, Gowin EMPU M1 & iR &% F i

SUG502, Gowin Programmer H /455
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3 W 3.1 Wi S5 3t

3 BT

3.1 BHE&E it

WEHAT I &= IR AT, EFSERAE “File > Open...”, SA{FS%5
veit, AT LR N H 7 K B E 7 4E Gowin_EMPU_M1.

Gowin_EMPU_M1 135 Cortex-M1 W #% & Sific B AL e AME RS E
2% %11+ Gowin_ EMPU_M1 ] Cortex-M1 1% Z Gilic B Flis 2 /8%
BoE, T s,

3.1.1 Cortex-M1 R R GHE E
Cortex-M1 Wiz ECE I ThRE, Wk 3-1 Fiw.
%% 3-1 Cortex-M1 R R GE B

ThaERE P &

AN b i 324

¥ IRAE RSt SR

ot A7 fks =X /N A% 2

Pk PR

iR Enable Debug

PR Serial Wire

ITCM Select Internal Instruction Memory
ITCM Size 32KB

ITCM ¥J4H{H SR

ITCM BTG {EER 1 tl;ggz:gzg\:SA_Oxlooooo\lTCM_Size_32KB
DTCM Select Internal Data Memory
DTCM Size 32KB
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3.1.2 BERIMERGEE
AHB il APB SN ARG C LB /MR, Wk 3-2 Fin.

i
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® 32 BRI RGEE

ShictH

e &

UARTO

X

GPIO

SCFF

TimerO

X

SPI-Flash Memory

SCFF

AHB Master [1]

X

WatchDog

SCFF

TRNG

X

DualTimer

SR

12C

X

SPI

SR

APB Master [1]

X

1217455 T B GowinSynthesis, Z5GZ2% &1, 74 Netlist File, 41

3-1 Fﬁi_\‘o
E 3-1 &4

{# GOWIN FPGA Designer - [CAUsers\liukai\Desktop\em1_demo\implgwsynthesis\cm1_dema_syn.rpthtml] - o X
7 Ele Edit Project Tools Window Help - &=
G B ESUH:-:EFE GRS
Rass 5 L3 Synthesis Details
1| Design Summary
v [ User Constraints Synthesis Messages Top Level Module cmi_demo
7 HoorPlanner Synthesis Details Running parser:
E1) CPU time = 0h Om 2s, Elapsed time = Oh 0m
% Timing Constraints Editor Resource 2s, Peak memory usage = 259.129MB
_ Ri u s Running netlist conversion:
v () synthesize esource Usage Summary CPU time = Oh Om Os, Elapsed time = 0h Om
= : Resource Utilization Summa 0s, Peak memory usage = OMB
Synthesis Report Y Running device independent optimization:
P Timin Optimizing Phase 0: CPU time = Oh Om
Netlist File 9 0.515s, Elapsed time = Oh Om 0.516s, Peak
v Place & Route > Clock Summary memory usage = 259.12MB
Optimizing Phase 1: CPU time = 0h Om
Place & Route Report Max Frequency Summary 0.328s, Elapsed time = Oh 0m 0.323s, Peak
TG : = 2590.129MB
Timing Analysis Report Detail Timing Paths Informations metr)nputi%i;igr?ggphase 3: PU time = Oh om
Parts & Pins Report 0.421s, Elapsed time = Oh Om 0.421s, Peak
memory usage = 259.128MB
l;ﬁ'i Programmer Running inference: -
»
Design  Process  Hierarchy 2 Start Page Design Summary & cm1_demo_syn.rpthtml
Console & X
PP e .
[66%] Tech-Mapping Phase @ completed
[65%] Tech-Mapping Phase 1 completed
[75%] Tech-Mapping Phase 2 completed
[88%] Tech-Mapping Phase 3 completed
[90%] Tech-Mapping Phase 4 completed
| (NLe®82) : The module "Gowin_APB2_Decoder” instantiated to "u_multiple_1" is swept in optimizing("C \liukai\Desktop\cml_demo cml_do
[95%] Generate netlist file "C:\Users\liukai\Desktop\cml_demo\impl\gusynthesis\cml_demo.vg" completed
[100%] Generate report file "C:\Users\liukai\Desktop\cml demo\impl\gusynthesis\cml_demo_syn.rpt.html" completed
GowinSynthesis finish v
< >
%
Console Message
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3 MfF it

3.3 fiJafii £k

3.3 Ethtk

fEAE TR S, W 3-2 AR

SEREER A, 184740 A 2k 1 H Place & Route,

& 3-2 Lk

SERAT RATE, PR

{ GOWIN FPGA Designer - [C:\Users\liukai\Desktop\cm1_dema\imphpnricm1_dema.rpt htmi] - b X

% Hle Edit Project Iools Window Help - |8 x
§ 2 B J8 = &

O i =& WA @Ee e

e s x PnR Details

|| Design Summary

hd 7 User Constraints

|4E FloorPlanner

2 Timing Constraints Editor
v (D) synthesize

= Synthesis Report

= Netlist File
v () Place & Route

~ Place & Route Report

= Timing Analysis Report

PnR Messages
PnR Details

- Resource

Resource Usage Summary
1/0 Bank Usglaceeg‘u';i?lurtﬁ;rr\n(mss
Global Clock Usage Summary
Global Clock Signals

Pinout by Port Name

All Package Pins

Total Time and Memory Usage

Running placement:
Placement Phase 0: CPU time = 0h Om 3s, Elapsed time = 0h Om 3s
Placement Phase 1: CPU time = Oh Om 0.886s, Elapsed time = Oh Om 0.886s
Placement Phase 2: CPU time = Oh 0m 14s, Elapsed time = 0h 0m 14s
Placement Phase 3: CPU time = Oh Om 65, Elapsed time = Oh Om 65
Total Placement: CPU time = Oh Om 24s, Elapsed time = Oh Om 24s
Running routing:
Routing Phase 0: CPU time = 0h Om 0.005s, Elapsed time = Oh 0m 0.005s
Routing Phase 1: CPU time = 0h Om 11s, Elapsed time = Oh Om 11s
Routing Phase 2: CPU time = Oh Om 0.211s, Elapsed time = Oh Om 0.211s
Routing Phase 3: CPU time = Oh Om 0s, Elapsed time = 0h Om 0s
Total Routing: CPU time = Oh Om 12s, Elapsed time = 0Oh Om 12s
Generate output files:
CPU time = Oh Om 2s, Elapsed time = 0h O0m 2s

CPU time = Oh Om 38s, Elapsed time = 0h Om 38s, Peak memory usage = 545MB

= Ports & Pins Report

% programmer -
4 »
Design  Process  Hierarchy Start Page Design Summary cm1_dema_syn.rpt.html cm1_demo.rpt.html [x]
Console & x

S =
Running timing analysis......

[95%] Timing analysis completed

Placement and routing completed

Bitstream generation in progress......

Bitstream generation completed

Generate file "C:\Users\liukai\Desktop\cml_demo\impl\pnricml_demo.pin.html" completed
Generate file "C:\Users\liukai\Desktop\cml demo\impl\pnr\cml_demo.rpt.html" completed
Generate file "C:\Users\liukai\Desktop\cml demo\implipnr\cml_demo.rpt.txt"” completed

Generate file "C:\Users\liukai\Desktop\cml_demo\implipnricml_demo.tr.html™ completed

Mon Jun 3 11:19:52 2024

%

Console  Message

3.4 %
AT E S IR R 3 B Programmer, R #BE45 THR R SC:

Hidi Programmer 354~ “Edit > Configure Device” (T HA*
“Configure Device” (H) , #TF “Device configuration”.

“Access Mode” THi%|#, %&£ “External Flash Mode 5AT” &1,

“Operation” N hi1 413 , % #“exFlash Erase, Program 5AT "5“ exFlash
Erase, Program, Verify 5AT” 1%,

® “Programming Options > File name” &, 5| N5 N & 1614kt
B SCA 5

“External Flash Options > Device” &1, &% “Generic Flash”;
“External Flash Options > Start Address” i3, % & & “0x000000”;
® il “Save”, SERUEAR TSRO FEOEDIRCE, WK 3-3 Fis.
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3w

3.5 ZEF it

[#] 3-3 Device configuration

W Device configuration ? x

Device Operation
fecess Mode: External Flash Mode BAT w

Operation: exFlach Eraze, Program GAT e

exFlaszh Erase, Program GAT

Frogramming Options

File name: |]<ai,"Desktnpfgowin_empu_mlfcml_demofimpl,-‘rpnrfcml_demn. fsl I .. |

Uzer Flash Tnitialization

External Flash Options

Device: Generic Flash w

Start Address: 0000000

Sare Cancal

5% Device configuration j5, .17 Programmer . HA%
“Program/Configure” ( =0 ), N ERELEBEH RS A

3.5 &EF

Gowin_EMPU_M1 tf4 % i1iE &% .

IPUG531, Gowin EMPU_M1 fifif}:i%it2 2% Tt
SUG100, Gowin z=J&4%¢FH F i5E

SUG940, Gowin it 72 H 45 e

SUG935, Gowin i34 A s

SUG502, Gowin Programmer H 451§

IPUG534-2.3
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4 R 4.1 R

3

4.1 BRI E

il GAO fELL I AT, i Gowin_ EMPU_M1 A1t .

4.2 RHBR G E
Gowin_EMPU_M1 3 FEPR A A A2 1 2
® {jj ELAAFAEL IR
® K
4.2.1 {FEFAR
hEzERR
Gowin_EMPU_M1 SZHF AN A7 HAas BOE I st,  PAT 50
® J-LINK {iHE#:
® U-LINK /i & %8

WEREO
Gowin_EMPU_M1 ¥ PA Nz
® JTAG
® Serial Wire
4.2.2 H 07K
R A AR RGBT, FTEV R R IB AT RS .
4.3 SEF

Gowin_EMPU_M1 Wi 5%, 1HS%EFM:
® SUG114, Gowin fE£RIEH /T H e 5
® |PUG536, Gowin EMPU M1 IDE #{4Z% Ffit
® |PUG535, Gowin EMPU_ M1 & [T 5 % Tt
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