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1.1 % H&E |t
Gowin_EMPU_M1 #£ft ARM Keil MDK(V5.24 % P A FT GOWIN
MCU Designer (V1.1 & UL ERA) BARER B mESE R, @ids
PR~ 2% vt
® Gowin_EMPU_M1\ref_design\MCU_RefDesign\Keil_RefDesign
® Gowin_EMPU_M1\ref design\MCU_RefDesign\GMD_RefDesign

1.2 BHE&E it
Gowin_EMPU_MZ1 $ i fE 2 it , i $eBe ki F 2% it
® Gowin_EMPU_M1\ref_design\FPGA_RefDesign\Debug_RefDesign
® Gowin_EMPU_M1\ref design\FPGA RefDesign\NoDebug_RefDesign

LA FF & T 2 AL DK-START-GW2A18 V2.0 H R RZE &N, %
ZEBATRFE LT

® Cortex-M1 W%
® AHB-Lite £ 1 & ¥ & AHB 1 APB 4} i5c$%
1.2.1 Cortex-M1
Cortex-M1 W% CURCE DhReE X, Wik 1-1 Fios.
& 11 8Ei&3t Cortex-M1 EREE

ThaERE M

CANHIL TR e s 324

I IEBAE R Gt SCHF

Bl A tag X N 3

Pk PritEAR

it ° %%ffﬁiﬁ 4 AN SR 2 A
® AT,

PN S FF JTAG FiI Serial Wire £

ITCM Select Internal Instruction Memory
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http://cdn.gowinsemi.com.cn/Gowin_EMPU_M1.zip

1 25Ut

1.2 W52 %

DhaERE (=

ITCM Size 32KB

ITCM HJ#a1H SCHF

ITCM HIa6 18 Bk A2 32KB Bootload
DTCM Select Internal Data Memory
DTCM Size 32KB

1.2.2 AHB-Lite

IPUG534-1.7

AHB-Lite E.iC & /M2, Wk 1-2 fios.
% 1-2 &%+ AHB-Lite IMTIEORE

HhREEN i &
i POk A UARTO Y
A AP UK 2% UARTL S &
1 FH 4 N i 1 GPIO S &L
SE T %% TimerO I
E I 4% Timerl S
% 14 WatchDog P&
SERF P RTC T
FLRENHOR ERS TRNG I
XU SE I 2% DualTimer Y
PR 4 il FEL I S 28 12C S &
HATAMR 2L SPI F&s
GART A7 SD-Card I
PLAK M Ethernet 7
HATAMEHEE N4 SPI-Flash &
APB Master [1] kF
AHB Master [1] kF
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2¢k1¢2ﬁ$ii§ti+

2.1 SREIFE

® ARM Keil MDK (V5.24 & D) _ERA)
® GOWIN MCU Designer (V1.1 ML EfiA)

22 SANRESE T

X EFT I ARM Keil MDK, #&#2 %42 “Project > Open Project...”, &
ANPMZHE R, i 2-1 B,

2-1 AR HESE I

File Edit Vi Project  Flash Debug Peripherals Tools SVCS Window Help

NS48 % a&]a e | DR AR EEEGED s a@|@e 05 a|EE R
IR &R eL®

e g et R
Project n

A Select Project File

OO ). » led » PROJECT »

@R M =~ 0 @

P = ° e s K
B TE | Listings 2018/12/28 15:40  Szfss

T 2019/1/716:01 it
L EEEGE ‘ & led.uvprojx I 2018/12/27 16:57  fision5 Project 16 KB

=p
& Subversion
B wa
= BA
Ebc T
& =5

-
& mesc)

STHEE(N): led.uvprojx

2.3 ROM B &

PLRAETT & T B DK-START-GW2A18 V2.0 FF &K S 2% % it Al . fi
R4k SPI-Flash F #7575, ROM stk E N “0x400”, ROM Size
BN “0x7C00”, WK 2-2 ffis.
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2 pEgmis ot

2.4 ¥

& 2-2 ROM ittt F0 Size BL &

Device Target |Dutput | Listing| Vser | C/C++ | Asm | Lizker | Debug | Utilities |
ARM ARMCM1 Code Ganert
al (MHz): AHEM t:mpn;;n | |
Operating system:  |None LI
System Viewer File: ™ Use Cross-Module Optimization
| || T se McroLie I™ Big Endian
[ Use Custom File
— Read/Only Memory Areas — Read/Write Memory Areas
default  off-chip Start Size Startup default  off-chip Start Size MNolnit
~  Romt: | | o ~ Raw: | | r
I RoM2 | | ( ™ RaM2 | | r
r  ROM3: | | C ~  Ram3: | | r
prcdin on-chip
M IROM1: [0400 |o<co0 = ¥ IRAM1: |Bc20000000 [38000 r
™ IROM2: | | ol ™~ IRAM2: | | r
| 0x | [ camcer || Defwules |

2.4 YmiE

oy T HAEgm PR 4T«
A, W 2-3 AN
& 2-3 f{iF

" RSB, PR BIN

(V) n;\user-ba'ﬁum\neskto o
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
@y o@d|9 e |BR 5| @ weeerrrease HR# (@0 0 O &[F) A
i
Ci] $8 rea EEIR . R ]
il
Proje¢ R B ] main.c v X
=% Project: led 1G/* =
B % led I E
-8 STARTLP i ; 2014-2020 G B a Technol Lta
* c nt (C = win Semiconduct nr ¢ Co.,Ltd. 3
[ startup_GOWIN_MI 2| . opyright (C) owin Semiconductor Technology Co L
25 SYSTEM 6 | * efile main.c
[ system_GOWIN_MI 7 | * @author Embedded Development Team
8w PERIPHERAL 8 * @version V1.6.0
e 9 * @date 2020-06-30 09:00:00
& USER 10 | * @brief Main function.
] cowINML_jt.c TR | okt ek ek ke ek e ek e e ok e e ke ko ke ok ok ok e ke
] main.c 12 | */
13
14 /* Includes /
15
16 e "GOWIN_M1.n"
17 e <stdio.h>
18 e <stdlib.h>
19 e <string.h>
20

21 void Delay(__IO uint32_t nCount)//25M 1s = 8333000

22 (¢
23 for(; nCount != 0; nCount--);

24 |}
25
26 int main(void)
« | > 27 B4 . »
28 SvaramTnir(i.
BEer.. [@so... | O Fu.. [047e.. | || €] I} b
Build Output 2
compiling GOWIN_M1_trng.c... 7
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... A
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 3
".\Objects\led.axf" - @ Error(s), @ Warning(s).
Build Time Elapsed: 00:00:10 -
5 »
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2 AR 2.5 T

2.5 TF;
DL AEIT R T E AL DK-START-GW2A18 V2.0 JF KIS ¥ it Nl .
i N3 T H Programmer, FEEEEGH —3kH] BIN S04,

188 o PR AT B A 2 2 g A2, $T9F R 3 1H Programmer, .
i Programmer £ #.8% “Edit > Configure Device” ¢ T. 2% “Configure
Device” (“#), #TJF “Device configuration”.

® “Access Mode” THI¥IFK, ##E “External Flash Mode” iETi;

® “Operation” FHi%3&, %FF “exFlash C Bin Erase, Program” &k
“exFlash C Bin Erase, Program, Verify” &1,

® “FW/MCU Input Options > Firmware/Binary File” &1, S A ZE N
PR T 3k BIN SCAFs

® “External Flash Options > Device” &, &R KB Flash it
Fr RGP (Wi = DK-START-GW2A18 V2.0 H & # i 2 Winbond
W25Q64BV);

® “External Flash Options > Start Address” &£, % & 4 “0x400000”;

® iy “Save”, SERMEKMCTE kR BIN SO FEGETCE, WK 2-4
FrRe

2-4 Device configuration

% Device configuration ¥ 2
Device Operation
Accezs Mode: IExternal Flazh Mode Y]
Operation: [exFlash C Bin Erasze, Frogzram V]
exFlash C Bin Erasze(in 4EF Alizoment), Frogram
External Flash Options
| Device: Yinbond W2SHE4EY ||
| Start Address: 0400000 |
F¥/MCU Input Options
I Firmware/Binary File: #Usersfroot/Desktop/meu_test/mlflkeil/led bin I .. I I
[ Save ] [ Cancel ]

58 /% Device configuration 5, i Programmer T.Hf=
“Program/Configure” ( =), TFEIKM¥ I ik BIN 3.
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2 BArgmiE it 2.6 ZHE T

2.6 2 EFHf

Gowin_EMPU_M1 8wt it 75, 625
IPUG533, Gowin_EMPU_M1 % /F4ifE %% Fift
IPUG536, Gowin_EMPU_M1 IDE #{2% F-it
IPUG532, Gowin_EMPU_M1 [ #:&% Fit
IPUG535, Gowin_EMPU_M1 & i 5% T/t
SUG502, Gowin Programmer i /455
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3 B 3.1 B IR EE

3@#1‘&1‘»‘]‘

3.1 BHIHEE

DK-START-GW2A18 V2.0
- GW2A-LV18PG256C8/I7
- GW2A-18C (C Ji)

3.2 IR

Gowin_V1.9.7.01 Beta & L\ _Fhg A

3.3 SANEHSEEIT

WEAT TP 5 ZUEHE, EFEE A “File > Open...”, SAEIFS%
Beit, Wl 3-1 fror.

o FTJF IPCore Generator T E, #R¥#E TR EHECE -4
Gowin_EMPU_M1 it
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3 W 3.3 B NS5 3

h)
E 3-1 S EHSE It
W GOWIN FPGA Designer - [Start Page]
gdit Tools Window Help
5 d o &
Look in: [E,.fhome.fliukai,fgowin_empu_ml 3] ‘ E:) * L‘ @
@ Computer @ impl b = \EP -
liukai P o pen Example Project...

|| gowin_empu_ml.gprj.user

s

ng Constraints Editor

File name: gowin_empu_m1l.gprj | Qpen |
Files of type: |All Files () 2| € cancel

DL AEFF & T AL DK-START-GW2A18 V2.0 KR S ¥t . Hl
WS SCHIR, Wk 3-1 Fios.

= 31 B EgIHER

s o

gowin_empu_m1l.v Gowin_EMPU_M1 4% it

gowin_empu_m1_template.v Gowin_EMPU_M1 Top Module S2451k Al i
FR BT

ahb_multiple.v AHB Master [1]H ' 4M&5 &

apb_multiple.v APB Master [1]/ P 4h&T &

gowin_empu_m1.cst LY ELIESPN
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34 &

iz47454 T E Synplify Pro 5 GowinSynthesis, Z&Z#%¥%it, 74

Netlist File,

ﬁu 3'2 Fﬁ/j—_\‘o

B 32 ZRasEit

GOWIN FPGA De!

B ox &

./ File Edit Project Tools Window Help
Process @®

1 | Design summary

B 7 User Constraints

|<£ FloorPlanner

% Timing Constraints Editor

= @ Synthesize

. Synthesis Report

Netlist File

= 5 Place & Route
Place & Route Report
Timing Analysis Report
Ports & Pins Report

Synthesis Messages
Design Settings
Resource
o Resource Usage Summary
Resource Utilization Summary
Timing
o Clock Summary
Timing Report
o Performance Summary

o Detail Timing Paths Informations

kai/gowin_empu_m

Report Title

Design File

pl/gwsynthesis/gowi

Synthesis Messages

GowinSynthesis Report

/home/liukai/gowin_empu_m1/src/gowin_empu_m1/gowin_empu_ml.v
/home/liukai/gowin_empu_m1/src/gowin_empu_m1_template.v

/home/liukai/gowin_empu_m1/src/gowin_pll/gowin_pll.v
/home/liukai/gowin_empu_m1/src/gowin_rpll/gowin_rpll.v

GowinSynthesis Constraints File | —

GowinSynthesis Verision

Created Time

Legal Announcement

GowinSynthesis V1.9.6Beta
Mon Jun 8 11:18:30 2020

Copyright (C)2014-2020 Gowin Semiconductor Corporation. ALL

rights reserved.

(50

]

[aT

Power Analysis Report Summary Design Settings
@ﬁ Program Device
Ton Laual Madula: Gowin EMPLLMI_tamnlat,
(eI I Iv]
Design | Process | Hierarchy | ™% Start Page X Design Summary ¥ | L7 gowin_empu_m1_syn.rpt.html 3 ‘
Console

D B e
[25%] Optimizing Phase 2 completed
Running inference ...
[35%] Inferring Phase © completed
[50%] Inferring Phase 1 completed
Running technical mapping ...

[60%] Tech-Mapping Phase © completed
[65%] Tech-Mapping Phase 1 completed

[75%] Tech-Mapping Phase 2 completed

(el

%

Console | Message |

3.5 TRtk

SERGEE R, 18T R4k L A Place & Route,

MR TS R S, W 3-3 AT
& 3-3 tEfhtk

GOWIN FPGA Designer - [/home/liukai/gowin_empu_m1/impl/pnr/gowi

SERAT AR

./ File Edit Project Tools Window Help
Process @®

{ | Design summary
= 7 User Constraints
; FloorPlanner
% Timing Constraints Editor
= @ synthesize
Synthesis Report
Netlist File

=] @ Place & Route

. Place & Route Report

Timing Analysis Report
Ports & Pins Report
Power Analysis Report

18 Program Device

Hox& W

- PnR Messages
PnR Details

Placer

Resource Usage Summary

1/0 Bank Usage Summary

Router

Global Clock Usage Summary
Global Clock Signals

Pinout by Port Name

All Package Pins

Memory Usage

Report Title

Design File

Physical Constraints File
Timing Constraints File
GOWIN Version

Part Number

Created Time

Legal Announcement

PnR Messages

Gowin PnR Report

in_empu_m1/i

_empu_ml.vg

/home/liukai/gowin_empu_m1/src/gowin_empu_m1.cst

V1.9.6Beta
GW2A-LV18PG256C8/17
Mon jun 8 11:27:10 2020

Copyright (C)2014-2020 Gowin Semiconductor Corporation. All rights reserved.

(o]

PnR Deataile ' ‘E

Design | Process I Hierarchy \ ‘ v

Start Page X

Design Summary X

./ gowin_empu_m1.rpt.html|

X J

Console

BIUS LT €ail GENeT aLiui CUlipLE (Eu
Running power analysis......
[100%] Power analysis completed
Generate file
Generate file
Generate file
Generate file
Generate file
Mon Jun 8 11:27:15 2020

"/home/liukai/gowin_empu_m1l/impl/pnr/gowin_empu_ml.power.html" completed
"/home/1liukai/gowin_empu ml/impl/pnr/gowin_empu ml.pin.html" completed
"/home/liukai/gowin_empu_ml/impl/pnr/gowin_empu_ml.rpt.html" completed
"/home/liukai/gowin_empu_ml/impl/pnr/gowin_empu ml.rpt.txt" completed
"/home/liukai/gowin_empu_ml/impl/pnr/gowin_empu ml.tr.html" completed

eB®

Kl

%

Console | Message |
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3 TRt 3.6 T#

3.6 T&
LR & T AL DK-START-GW2A18 V2.0 Z5 % 11 Al
EATE & IR N4 B Programmer, T #REAE SR SO
®.i5 Programmer 32 ¥4~ “Edit > Configure Device” 5 T HA*
“Configure Device” (“#) , 4T7F “Device configuration”.
® “Access Mode” THiZl¥, & “External Flash Mode” & 1i;

® “Operation” FHi%l#, #%#F “exFlash Erase, Program” 5 “exFlash
Erase, Program, Verify” #70;

®  “Programming Options > File name” &1, 5N NRMELE T
(EV &L

® “External Flash Options > Device” &, &R KB Flash it

FrR Mk (s = DK-START-GW2A18 V2.0 H & R R % Winbond
W25Q64BV);

® “External Flash Options > Start Address” &, % & 4 “0x000000”;
® il “Save”, SERMEMFRTHEFSC FEOEBIRCE, WK 3-4 Fis.
[¥] 3-4 Device configuration

4 Device configuration |L#2 ﬁj
Dewice Operation
IAccess Mode: [External Flazh Mode "’]I
hperation: [exFlash Eraze, Program V"

Erase(in 4K Aligmment) and program the external SFI flash.

Make sure the config mode is “0117.

Make sure the configz frequency in fz—file iz lessz than BOMhr [ >30Mhz
must set FASTEEAD N pin ).

Frogramming Options

IFile name: esktop/meu_test/zowin empu ml/impl/por/zowin_empu ml. fz | . I

User Flacsh Initialization

External Flash Options

I Dewice: ['l'l'inh ond WESQE4EY - ] I

| Start Address: 0000000 |

| Sawe || Concal |

5E % Device configuration J5, H.d Programmer T 54~
“Program/Configure” ( =), T #HBE{F# T HSH 1
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3 A 3.7 3% F

3.7 &EF M

Gowin_EMPU_M1 {4 itiE =% .

IPUG531, Gowin EMPU_M1 fififf:#it2% Tt
SUG100, Gowin Z=J5%EH 1R

SUG101, Gowin ¥ itZHar

SUG502, Gowin Programmer i /455
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http://cdn.gowinsemi.com.cn/IPUG531.pdf
http://cdn.gowinsemi.com.cn/SUG100.pdf
http://cdn.gowinsemi.com.cn/SUG100-1.6_Gowin云源软件用户指南.pdf
http://cdn.gowinsemi.com.cn/SUG101.pdf
http://cdn.gowinsemi.com.cn/SUG101-1.6_Gowin设计约束指南.pdf
http://cdn.gowinsemi.com.cn/SUG502.pdf

4 BHBH R 4.1 PR A

4%%1&*‘»‘!‘*1}%%75 7

4.1 BRI E

i GAO fELL /AT, i Gowin_ EMPU_M1 A1t .

4.2 RHBR G E
Gowin_EMPU_M1 3 FEHR F i A A2 1 7 2
® {jj ELAAFAEL IR
® ik
4.2.1 (FEER
p B e i
Gowin_EMPU_M1 SZHFEAN B4 HAas BOE I nd,  PAT 58
® J-LINK fiE#:
® U-LINK /i & %8

BWiREO
Gowin_EMPU_M1 SZ £ PL N ifik4z 0
® JTAG
® Serial Wire
4.2.2 & OER
fER A DA ORI, $TE BT IRES .
4.3 &EFp

Gowin_EMPU_M1 Wi 5%, 1HS%EFM:

® SUG114, Gowin fE&IBH /A H F e
IPUG536, Gowin_EMPU_M1 IDE %45 % F it
IPUG535, Gowin_EMPU_M1 & iR &% Fit
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http://cdn.gowinsemi.com.cn/SUG114-1.7_Gowin在线逻辑分析仪用户指南.pdf
http://cdn.gowinsemi.com.cn/IPUG536.pdf
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